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NMPUYNHBI HEXBATKU MPECHOW BOAbl. MTHHOBALIMOHHbIE METOAbI
W NMPOEKTbI MNONYYEHUA NTUTLEBON BOAbI

E.O. lNetyxoBa

lMepmcKkuii HaUMOHanNbHLIV UCCNeaoBaTENbCKUI NONUTEXHUYECKU yHuBepcuTeT, [Nepmb, Poccus

O CTATbE AHHOTALNA

MonyueHa: 12 sHeapst 2018 Bcem u3BecTHO, UTO B HacTosiLee BpeMsi OgHON 13 Haubornee akTyarnbHbIX U 06-
Mpunsita: 23 mas 2018 LLLeNpM3HaHHbIX MUPOBBLIX NPOGNEM SIBNSIETCA HEXBaTKa NMUTbEBOW BoAbl. Bo MHOrmx pe-
Ony6nukoBaHa: 28 ceHTsi6pst 2018 rMoHax Mupa, Takux Kak LleHTpanbHas Asua, Adpuka, bnvwxkHuin Boctok, gaHHas npo-

6nema owyuiaeTtcst Hanbornee ocTpo. B aTux pervoHax CyLlecTBYOT OnpeaeneHHbIe reo-
NnonMTUYEcKMe N SKOHOMMYECKME Mpobnembl, O4HOM M3 KOTOpbIX SABMsieTcs aeduunt
BOAbl NMUTLEBOrO kayectBa. Ee Heobxoanmo peluaTb MOCPEACTBOM Moucka HeTpaavum-
OHHbIX METOZI0B MONYyYEHUsI MPECHOM NMUTLEBOW BOAbI.

Mo paHHbIM, NpeacTaBneHHbIM akcnepTamn OOH, B XXI cTtonetnn Boga ctaHeT
cTpaTernyeckn LeHHbIM pecypcoM 1 BbIOET Ha NepBbIv NnaH, BoITECHNB HEPTb U ras.
Bo mMHoOrux ctpaHax mupa paspabaTbiBaloTCs nporpammbl Mo ob6ecneyvyeHnto BOAHOM
6e30nacHOCTH, NMOCKOMbKY TOHHA YMCTOM BOAbl B apuaHOM Knumarte yxe cendac opo-
Xe HedTu. NoaTomy ns3-3a OTCYTCTBMSA AOCTYNa K MPECHON BOAE MHOTrMe CTPaHbl 3aKy-
natT NUTbEBYIO BOAY BMECTO TOro, YTOObl OLEHUTb AEHEXHble BIIOXKEHUS U HayaTb
paspabaTbiBaTb TEXHOMOMMM U NPOEKTbI MO NOMYYEHU0 MMTLEBOW BOAbI HA TEPPUTOPUM
CBOEro rocyfapcraa.

B cTaTbe onpegeneHbl CEKTOPbI-BOAONOTPEDBUTENN N paCCMOTPEHbBI MEPONPUSI-
TUSI MO COXPaHEHM0 BOAHbLIX 3aMacoB M CHUWXKEHUO UX noTpebneHus. BoisBneHbl oc-
HOBHble (hakTopbl pocTa NoTpebrneHns BOAbl, U NPEeANoXeHbl peleHnus ans coxpa-
HeHWs BoAHbIX pecypcoB. OCHOBHOE BHMMaHUE yAEeNeHO aHanuay v OUeHKe CyLlecT-
BYHOLUNX UHHOBALIMOHHBLIX NPOEKTOB, HANpaBrieHHbIX Ha NMOUCK U MOMy4YeHUe NPeCcHOn
NUTbLEBOW BOAbI.

Knovesnie criosa:

neduumT NpecHon BoAbl, NpecHas
BOAa, NMUTbeBasl Boda, HeTpaauuu-
OHHble MeTOAbl MOMyYeHUs1 MUTbe-
BOW BOAbIl, OMpecHeHue, aicbepru,
BMaXHOCTb BO3[lyXa, OYMCTKA CTOY-
HbIX BOZ, pecypcocbepexeHue.
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THE REASONS FOR SHORTAGES OF FRESHWATER.
INNOVATIVE METHODS AND PROJECTS OF RECEIVING DRINKING WATER
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ARTICLE INFO ABSTRACT
Received: 12 January 2018 It's a well-known fact that the lack of drinking water is one of the world, global and
Accepted: 23 May 2018 the most pressing challenges of the day now. This problem is being felt most acutely in
Published: 28 September 2018 regions of the world like Central Asia, the Middle East and Africa. The specific geopolitical
and economic problems exist in these regions one of which is water shortage. This chal-
Keywords: lenge has to be addressed by searching for unconventional methods of receiving fresh
shortages of freshwater, freshwater, drinking water.
drinking water, non-traditional meth- According to statistics provided by UN water will be valuable strategic resources
ods of potable water, desalination, and will come out to the fore by crowding out oil and gas. Programs of water security are
icebergs, air humidity, wastewater developed since the ton of clean water is already cost more than oil in the arid climate.
treatment, resource conservation. Therefore, from the lack of access to fresh water many countries purchase drinking water

instead of to assess cash investment and to begin to devise technologies projects at re-
ceiving fresh drinking water in the territory its State.

This article defines the sectors-water users and presents water conservation activi-
ties and reducing water consuming. The main growth factors in water consumption are
identified; solutions for conservation water resources are shown. Special attention is
given for analysis and assessment of the existing innovative projects aimed at searching
and receiving fresh drinking water.

© PNRPU

OpnHol W3 aKkTyaJdbHBIX M OOIIETIPU3HAHHBIX INI00AJBHBIX MUPOBBIX MPOOJIEM COBPEMEHHO-
CTH SIBJISIETCS] OCTpasi HEXBaTKa MUTHEBOI BO/bI. PaHO MM MMO37THO BCE CTpaHbl MUpa C HEH cTan-
KHBAIOTCS B TOW WJIM MHOM cTeneHu. K HacTosmeMy MOMEHTY JaHHasi pobiieMa u3 paspsiaa co-
[AATBHO-2KOHOMHUYECKUX TIEPEMEIIAECTCS] B PAHT T'€OMOJUTHYECKUX ISl OTACIBbHBIX PETHOHOB
MHpa, Takux Kak Adpuka, bamxuauit Boctok u psg rocynapers LlentpansHoit A3un.

Bcem u3BecTtHO, uTO BOJa MoKpeiBaeT 6osnee 70 % MOBEPXHOCTH 3€MIIM, HO U3 HUX TOJIBKO
3 % mpecHOl BOABL. BONBIIMHCTBO UMEIOIIUXCSI PECYPCOB MUTHEBOW BOABI HAXOAUTCA B opme
Jb/1a, HO U3 HUX JIETKO JOCTYITHBI ISl MOTpeOieHus yenoBekoM MeHee 1 %. CorinacHO CTaTHCTH-
ke [1, 2] 6onee 1,4 Mipa yenoBeK B MUPE JIUILIEHBI IOCTYIIA K YACTOM, 6€30MaCHON MUTHEBOM BO-
ne. U k 2025 r. TpeTh HaceaeHUs IIaHEThl OYEeT UCIIBITHIBATh OCTPBIN Ae@UIMT BoAbI [2, 3].

CeroaHsi 4eI0BEYECTBO AOLLIO 0 TOrO NEPEIIOMHOIO MOMEHTA, KOI/la BOJIa CTaja CYUTaTh-
Csl TOBapOM, KOTOPBIH TOTOBBI MOKYNaTh [4]. B Hamm JHU MOXHO YBHJIETh, KAK OTPOMHBIE TaH-
Kepbl TIEPEBO3SIT MUJUTMOHBI KyOOMETPOB JKUAKOCTH B CTpaHbl, Iic HAOMoMaeTcs ee ae(uIur.
K npumepy, o takoit cucreme Hoperust moctaiisieT nuTheByI0 Boay B Hunepnanapl, a Gunun-
MUHBI SIBJISIIOTCSI OCHOBHBIM MApTHEPOM IMPEAOCTaBIICHUs LIEHHOro pecypca st CaynoBCKOH
ApaBun. Cunramyp 3akymaer Boay B Mamnaiizuu, a B AQpuUKy NPUXOTUT HEMAJIO TAaHKEPOB
¢ AmazoHku [3, 5].

O mpecHO# MUTHEBOM BOJIE, KaK O IIEHHOM HCUEPIaeMOM pPecypce SKOHOMHUKH JIF0OOTO TOCY-
JapCTBa, O €€ HEXBATKE 3a/[yMBIBAIIUCh YXKE JIaBHO, MOCKOJIbKY MPOrpecc BieUeT 3a co0oii pocT
HaceJieHus1 3eMHOTO I1apa, U, COOTBETCTBEHHO, MOBHIIIAIOTCS 3aIPOChl B OTHOIIEHUU TTPUPOIHBIX
pecypcoB u 6oraTcTB. B 4acTHOCTH, MOCTOSIHHOTO JOCTyNa K MUTHEBOM BOJIE HE MMEET Ooiiee
TPETU HaceJIeHUs IUIaHEeTHl, T.e. Oonee 2 miupa denosek [6, 7]. Ilo maHHBIM, IpeaCTaBICHHBIM
skcnepramu OOH, B XXI cToneTun Boja CTaHET CTPATETUYECKU LIEHHBIM PECYPCOM U BBIMJIET Ha
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HEpBbIi MJ1aH, BBITECHUB HEPTH U ra3. Bo MHOTHX cTpaHax Mupa pa3pabaThIBalOTCS IPOrpaMMBbl
10 00ECIeYeHUI0 BOAHON 0e30MacHOCTH, MOCKOJIbKY TOHHA YMCTOW BOJBI B apUAHOM KJIMMaTe
yke ceiiyac gopoxe HedTH [1]. SApkuit Tomy npumep — myctoiHs Caxapa, pernonsl — CeBepHas
Adpuxka, nentp Asctpanuu, FOAP, Apasuiickuii moixyoctpos, LlenTpansHas A3usi.

CornacHo cratuctuke Beemupnoii komuccun no Boje (World Commission on Water) B Ha-
CTOsiIIee BpeMsl KaXJIOMy U3 Hac exenHeBHO Tpedyercsa 40 11 BOAbI Ha YJIOBIETBOpPEHUE (PU3HO-
JIOTHYECKUX TOTPEOHOCTEH: I MHUThs, MPUTOTOBJICHUS MUIIH, JTUYHON rurueHs! [8]. OmHako
ecn ooparuthes kK CIT 31.13330.2012 «Bomocnabxkenune. HapykHble ceTH W COOPYKEHUS»,
JercTBytomeMy Ha Tepputopuu PO, Hopma BogomoTpebieHnss Ha OJTHOTO YeJIOBEKa B CYTKH CO-
craBisieT 250 1.

Haubonee kpynueiMu Bogonorpedutensimu (o oobemam) sBistoress Muaus, Kuraii, CIIA,
[Takucran, Anonus, Taunaun, Munonesus, banrnaaem, Mekcuka u PO [8].

Takum 00pazom, BO3HUKAET HEOOXOJUMOCTh 3allUThl U COXPAHEHHUS] MHUPOBBIX BOAHBIX 3a-
[1aCOB, MIOCKOJIBKY 3a MOCJIE/IHEE CTOJIeTHE NOTPeOIeHNe IPECHOM BOABI YBEIUYMIIOCH BJIBOE.

Haubornee kpyIHbie CEKTOPBI-BOIOTIOTPEOUTENN — MPOMBIIIIEHHOCTh U BOAOIPOBOIHBIE Ce-
TH, XapakTepusyromuecsi yredkamu. COXpaHUTh KOJIMUYECTBO BOJHBIX PECYpCOB M CHU3UTH HUX
NMoTpeOICHUE MOXKHO CIIEIYIOINUM 00pa3oMm:

1. YMeHbIINTh UCTIONBb30BaHUE BOJBI Ha NMPOMBINUIEHHBIX 00bekTax. Habmogaercs nosce-
MECTHOE HCIIOJIb30BaHUE BOJIbI HA MPOMBIIIICHHBIX MPEANPHUATUAX, padpHuKax, B )XuioM (oHze.
Hampumep, B CILIA Ha usrotosnenue 1 1 xyneda Heodoxonumo okosio 4000 1, B EBporie — okosio
1000 1 Bogpl MUTHEBOTrO KauecTBa. UTO KacaeTcs MpPOM3BOJICTBA, TO, K MPUMEPY, LIEIUTIOJIO3HO-
OyMa)kHasi IPOMBILIEHHOCTh CUUTAETCS OJHOM M3 caMbIX BOJOEMKHX: Ha MPOU3BOJACTBO 1 T Oy-
maru Tpedyercs 6omee 150 ThIC. 71 BOABI.

2. Co3naTh KOJUIEKTOPBI BBICOKOTO KadecTBa. J[0Ka3aHO, YTO BO MHOTMX DPa3BUBAIOLIUXCS
CTpaHaxX MIPOLEHT moTepb Bojabl cocTaBisieT 30 %, B HEKOTOPHIX ciydasx aoxoaut a0 80 %.
Boree 32 MIpa M THTHEBOH BOJIBI — yTEUKA U3 BOIOMPOBOIHBIX CeTeil TOPOICKHX CHCTEM BOJIO-
cHaOxeHus. M3 HUX omyTuMbl U BUAHBI TOJNBKO 10 %, ocranbHas 4acTh yTEYEK HE3aMETHO
1 OeCUIyMHO Hcue3aeT Mo 3eMJIeH.

[ToaTOMy OTBETCTBEHHOE YIIPABIIEHUE BOJAHBIMU PECYPCAMU — BaXKHBIN BKJIAJ] B INI00ATBHYIO
BOJIHYIO Oe30omacHOCTb Oyayuiero. it TOro 4To0bl MOHATh, OTUEr0 YBEJIMUUBACTCS MUPOBOE BO-
J01oTpebiieHne, HE0OX0IMMO B OTPacCiIAX rOCyAapCTBEHHOM U YEJIOBEYECKOM AESTEIbHOCTH BbI-
SIBUTh MIPUYUHBI POCTa MOTpeOsieHus: Boabl. B Tabn. 1 cBeneHbl OCHOBHBIE (haKTOPBI pOCTa IMO-
TpeOaeHHs] BOJbI U IpejiaraéMble pelieHus IJs COXPaHEHMs BOJHBIX 3allacoB B T€X CEKTOPax
9SKOHOMHUKH, I'7I€ 3TO BO3MOXKHO U SIBJISIETCS 11eTIecoo0pa3HbIM [2, 4, §].

N3 Tabn. 1 MOXKHO caenaTh BBHIBOJ, YTO B HACTOSIIEE BPEMS CYIIECTBYIOT HMOJIMTUYECKHE
¥ SKOHOMUYECKHE PELICHHs, HANpaBJICHHBIE HA COKpAIlEHHE MOTEPh BOJBI, WHTEHCU(DHUKAIIIO
yIpaBieHUs] BOJHBIMH PECypCcaMM, COKpallleHHe noTpedHocTel B HUX. Bo MHOTHX cTpaHax yxke
MPUHSATHI 3aKOHBI, HAIlpaBJICHHbIE Ha pecypcocOepeskeHne, SKOHOMUIO MPECHOW BOABI, HO pe-
3yJbTaThl 3TUX 3aKOHOB U ITPOrPaMM Ha JAHHBII MOMEHT HE OIIlyTUMBI.

B cBsI31 ¢ HEXBaTKOM MPECHO BOJBI JIOAM MPUOETAIOT K IOUCKY HETPAJUIIMOHHBIX METOIOB
MOJIy4€HHUs MUTHEBOM BOJbI. K HETpa uIIMOHHBIM HCTOYHUKAM BOJHBIX PECYPCOB OTHOCSTCS:

1. BykcupoBka aiicOeproB u3 AHTapKTUIBI U APKTHKH.

2. OnpecHeHHE MOPCKON ¥ OKEaHCKOW BOJBI.

3. Konnencanus u3 atMocqepsl.

4. OuncTKa CTOYHBIX BOJI.
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Taomuua 1

OcHoBHbIe (aKTOPBI pOCcTa MOTPEOICHUS BOIBI

Table 1

The main factors of growth of water consumption

Ne BosmoxHbie perieHust
®daxTop XapakrepucTika
/i 110 BOJIOCOCPEIKESHUIO
1 Cenbckoe xo3stiic- | J1omst CeTbCKOro X03sHcTBa cocTaBisieT | MoaepHU3UpoBaTh U ONTHMHU3HPOBATh
TBO = > Npou3BoACTBO |70 % ot 00111ero 06beMa BOAONOTPEO- | peXUM pabOThl CUCTEM OPOLICHHS, T10-
MIPOJIOBOJIBCTBUS | JIGHHSI, OCTATOK pacIpefeiseTcs cie-  |CKOJIbKY h3-3a Hed(EeKTUBHOM paboThI
nyrorm oopazom: 20 % morpebnsier | opocuTenbHBIX cucteM 60 % ucnosb-
MPOMBIIUICHHBIH ceKkTop, 10 % — ObITO- | 3yeMO BOBI A1 CEILCKOX035HCTBEH-
BbIC HYXK/IBL. HBIX HY]I HCTIAPSIETCS, IPOHUKAET
[Ipennonaraercs, uro B 2050 T. mM0- B 3EMJIIO MJIM BO3BPAIIAETCsl 00pPaTHO
TPeOHOCTH BOJIBI B 3TOM CEKTOPE 3KO- | B BOJIOEMBI
HOMHKH Bo3pacrteT 110 90 %
2 | Pocr B moTpeOiennn | 3a mocieHre Toabl B Mupe m3MeHmIcs | 1. PecypcocOeperatorie mporpaMMe.
NPOAOBONILCTBHS. | 00pa3 >KM3HU JIofiel, MaHepa 1 paiuoH |2. Hasor Ha 3acyxy. K npumepy, B 13-
[loBpimienne ypoBasi |ux nuTaHus. CorfiacHO CTaTUCTHKE pauie BBEIeH HAJIOT Ha 3acyXy, 3a/1a-
KHU3HA TEHJICHITUS] U3MEHEHNS IPUBBIYHOTO | 94ei KOTOPOTO SBISIETCS PEeKpaIleHre
noTpebieHust OyeT MPOAOIKATHCS HEOKOHOMUYHOT'O PACXOJIOBaHUSI BOBI
B CTpaHax ¢ Pa3BUBAIOIIEICS SKOHOMU- |B YCJIOBHAX MPOAOIIKAtoLIeiics yike
KoM HECKOJIBKO JIET 3aCyXH
3 Pocr roponckoro | CoryiacHO IporHO3aM, ropojickoe Ha- |HeoOxomuma onTuMu3aliyst TOPOACKHX
HaceNeHUs celleHre MHpa BeIpacTeT ¢ 3,4 MIpA | ceTeid BOIOCHA0XKEHHS M KaHATIM3allrH,
yenosek B 2009 r. 1o 6,3 Mipn [IOCTOSIHHBIA MOHUTOPUHT 32 COCTOSI-
B 2050 r. 3a c4eT 001Iero pocTa YuC- |HHAEM TPyOOIIPOBOIOB, BRIJICIICHHE JIC-
JICHHOCTH HAcCelICHHs U YUCTOM MU-  |HEXHBIX CPE/ICTB, HANPaBJICHHBIX HA
rpalMy U3 CeIbCKOM MECTHOCTH B TO- | PEMOHT M OOCITYKHBaHUE TOPOJICKHX
pona. IIpenmonaraercs, aro k 2050 T. |KOMMYHaITBHBIX CETEH, TaK KaK yKe
6omnee 70 % naceneHus IIaHETHI Oy- | ceifuac HabOIrOMaeTCs OTCTaBaHUE B
JIET KHUTh B TOpoAax. BeICOKuii ypo- | 0OCIyKUBaHMM TOPOJCKOTO HACENIeHUS,
BeHb ypOaHHU3anuu norpedyer co3ia- |u ¢ MoMeHTa rpuHsTus Lleneit pazsu-
HUS ITUPOKOH HHPPACTPYKTYpHI pac- | Tus Thicsiuenetus (MDGs) konmmaecTBo
npeeneHus Boasl, coopa u TOPOZCKHUX XKHUTeJICH, He MMEIOIINX
00pabOTKH HCIIOIB30BAHHOW BOJIBI,  |/IOCTyIAa K CHCTEMaM BOJOCHAOKESHUS
YTO peajr3yeMo MPH OTPOMHBIX BJIO- | BOJOOTBOJIA, ITO OIIEHKaM, BBIPOCIIO
KEHUIX pumepHo Ha 20 %
Ne
®axkrop XapakrepucTuka
/o
4 Poct JlokxazaHo, 9T0 00BEM SHEPTHH, BRIICIIIONICHCS Ha THAPOJICKTPOCTAHIINX,
SHEPronoTpeOIeHNs | eXerofHo yBenmdauBaercs Ha 1,7 %
5 Hemorpaduyeckuit | [ledurmr BoaHbIX 3amacoB OyIeT YBEIMUMBAThLCS M3-3a POCTa HaceseHus. Joka-
poct 3aHO, 4To K 2025 T. HaceNeHne TUIaHeThI TPEBBICUT 8 MIIp denoBek. CorimacHo
CTaTHCTHYECKUM JaHHBIM, 6o1ee 60 % mprpocta MUPOBOTO HACETIEHUs, KOTO-
polii mpomzoiiaeT B neprof ¢ 2008 mo 2100 r., OyaeT MpUXOAUTHCS Ha CTPAHBI
Adpuxu  tory ot Caxapsl (32 %) u Oxnoit Azun (30 %), koTOpBIE, BMECTE
B3ATHIE, OyIyT cocTaBisTh 50 % Hacenenns mupa 2100 T.
6 Murparwst HexBaTka MMTbEBOI BOABI B 3aCYIUTHBBIX PETMOHAX BHI30BET HHTEHCHBHYIO MU-

rpauuto HacenaeHus. OTHOIIEHHE MEX/Ty BOAHBIMHU PECYpCaMH M MUTpalyei —
JIBYCTOPOHHHMH ITpoLiecc: AeUIHT MUTHEBON BOIBI IPUBOAUT K MUTPALIH,

a MUTpauysi BHOCUT BKJIaJl B BOAHBIH cTpecc. OKUIaeTcsl, 4TO MUpPE CIEAYOLIe-
TO CTOJIETHSI Bce OOJIbIIE JKUTENel OyayT MPOKUBATh B YA3BUMBIX TOPOJICKHX

1 NpUOpPESKHBIX palioHax

144




Ilemyxoea E.O. / Becmnux ITHUIIY.
Cmpoumenvcmeo u apxumexkmypa, m. 9, Ne 3 (2018), 141-151

OxoHuanue tadi. 1

®daxTop XapakTrepucTika

7 3apaBooxpanenue: |Kak npasuio, 80 % Ooiie3Hel, IPUBOIAILMX K CMEPTH, B PA3BUBAIOLIUXCS CTPa-
b 9 9
YIy4IICHAE CAHUTAp- |HAX CBSI3aHbBI ¢ OOeCIeUeHUEM TIOTPEOUTENEH BOON HE MUTHEBOTO KAUECTRA,
HBIX YCIIOBHI C HeCOOJIIOIEHIEM CAHNTAPHBIX U THTHEHHYECKHX HOPM

8 H3menenue knumara | YdeHbIS J0Ka3ajid, 4To rino0anbHOE MOTEIIEHUE CYHICCTBEHHO CKaXXCTCA Ha yC-
KOPCHUU THUAPOJIOTNYCCKUX IUKIJIOB: IIOBBICUTCS CKOPOCTH UCIIAPCHU, BbITIA/JIC-
HH OCaJIKOB M X KOJIMYECTBO. Takum 06pa30M, HEXBATKa HpeCHOfI BOJIbI CKa-
KETCA Ha 4aCTOTC BO3ZHUKHOBCHUA OKCTPEMAJIBHBIX cmyam/lﬁ, TaKNX KaK HaBO-
HCHUSA U 3aCyXH

9 [IpousBoacTBo st obecrieuenust HOTpeOHOCTEH B SHEPIUM UCHIONIB3YIOT OnoTormBeo. Ho mis
OHMOTOILTHRA rpou3BojicTBa 1 1 3TaHo0Ia Tpedyercs 2500 i Bomsl. [lo cratncTuke, motpediie-
HHUE OMOTOIUINBA ©XKEroTHO yBeauuuBaeTcs Ha 7 %. U mpor3BOACTBO 3TOTO TOII-
JIMBa BO MHOTHX Pa3BUBAIOLINXCS CTpaHaX, Takux kak Kuraii, Uuaus, sBisercs
CYILIECTBEHHOW MpolIieMoi

10 Typuzm JlaHHas oTpacib 3KOHOMHKH JIFOO0TO TOCYIapCTBA SBISETCS OTPOMHBIM TIOTpe-
oureneM npecHoi Boel. Hampumep, B V3pansie ncmons30BaHne BOBI TOCTHHH-
LIaMH, PacroJIOKEHHBIMH BAOJIB p. Mop/aH, BeI3bIBaeT ycbixanue MepTBoro Mo-
ps. Ha ®umnmuHax UCTIonb30BaHKE BOIBI TOCTHHUIIAME YTPOXKAET BBIpAIMBa-
uuto puca. B I'penaze (Mcnanun) TyprcTbl NOTPEOIISIOT BOJBI B 7 pa3 OobIIe,
YeM MECTHBIE JKUTEIIH, YTO XapaKTEPHO JJIsl MHOTUX KYPOPTHBIX 30H

PaccmoTpum noapoOHee XxapaKTepUCTHKY MPUBEICHHBIX METO/IOB.

1. 90 % Bcex mpecHBIX 3aracoB BOJBI COCPEIOTOYCHO B AHTapkTuze. ExxeronHo Matepuk or-
JTAeT BOJIaM OK€aHa TOHHBI YUCTEUIIIEH TPECHOMN BOJIBI B BHJIE OTKAIBIBAIOIIUXCS alicOeproB, KOTO-
pbI€ B CPEAHEM KUBYT 6—7 JIET, a CIIe0BATEIbHO, OTHOBPEMEHHO B MOPCKOM BOJIE «ILIABAET» OKO-
710 9 THIC. KM PECcHOH Boxbl. Mest mepeGpocKH MpecHoi Bojbl B aificGeprax MosBHIACH B HAUAIE
XX B. CHauana npezmosaraiach TPaHCIIOPTUPOBKA JIbUH IPH ITOMOLIM CEBEPHBIX TEUYEHUH M MOp-
CKuX OyKCHUPOB, UyTh MOIKE MOJSIPHBINA HccrenoBarels [Toms-OMuine Bukrop paspabotan aeTaibHbIi
MIPOEKT 1O JIocTaBKe aiicoeproB k Oeperam CaymoBckoit ApaBun. B Hacrosimee Bpems B KoposeBct-
BE CcO3/1aHa MexIyHapo1Has KOMIIaHUsI [0 TPAHCIIOPTUPOBKe aiicOepros. Ceiiuac HHTEPEC K TAKOMY
croco0y MoJTydeHHs MUTHEBOW BO/IbI HAYaIM MPOSBIIATH cTpaHbl EBporibl, ABcTpanus [9].

[lo mHeHuto 3kcriepToB MeXIyHapOAHON KOH(EpPEHIMH, MOCBSILEHHON TeMe OyKCHUpPOBKU
aiicOeproB, JaHHas 3ares BIOJHE BO3MOXKHA IPHU HUCMOJIBb30BAHUM COBPEMEHHBIX TEXHUYECKUX
cpencts. Ho Heo0XoaMMO MOHMMATh, YTO MPH TPAHCIIOPTHUPOBKE aiicOEproB B OOIBIIOM KOJTHYECT-
BE MOKET U3MEHUTHCS MUKPOKJIMMAT pailoHa JOCTaBKU, MOpCKas (hjiopa u ayHa TPOIUKOB [8].

Ecnmu paccmotpets nennuku [lamupa u ['mmanaeB, TO OHU SIBIISIIOTCS PE3EPBHBIM 3aI1acoM
nuTbeBor Boabl Wi MHanu u [lakucrana, rae HeXBaTka BOJbI HAUUHAET OCTPO OLIYIIATHCA: Mpa-
BUTEJIBCTBO YK€ BCEPbE3 paccMaTpUBAET BOMPOC O TOM, YTOOBI PACTONUTH JICAHUKH, HaXO[s-
muecs Ha BeicoTe Beime 4000 M [7].

Wnes 3akmoyaeTcst B TOM, 4TOObI pacHbLINTh HAJl HUMHU O€3BPEIHYIO YrOJbHYIO MbUIb, KO-
TOpasi IpH MOMNAJAHWN COJHEYHBIX JIy4ed 3aCTaBUT JIEIHHUKHU TasATb. HO MO MHEHUIO y4eHBIX,
60 % BOIBI OCTAHETCS y MOJHOXKHS TOP U BIIMTAETCS B MOYBY. Takike HESCHBI KOJIOTUYECKUE
MOCTIEICTBUS TaHHOTO MeporpusTus [9].

2. OGecconrBanue BOJBI CTAHOBUTCS BCe Oosiee JOCTYMHBIM. ET0 MPUMEHSIOT ISl TIPOH3-
BOJICTBA NMUTHEBOU BOJBI (24 %) M ynOBIETBOPEHHS HYXJ NMpoMbIIuIeHHOCTH (9 %) B cTpaHax,
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MCYEpIaBIINX 3aMachkl CBOUX BO300HOBISIEMBIX MCTOYHHUKOB BOJbL. OmNpecHEeHHE MOPCKOMN
1 OKEaHCKOM BOJIbI — OUYEHb JJOPOTOCTOSALIAs OTPACb, HO /Ul CTpaH A(QpPUKAHCKOTO KOHTUHEHTA
u bmwxaero BocToka siBisieTcss 4yTh JM HE €IMHCTBEHHBIM CIIOCOOOM oOecreueHus] HaceIeHUs
NUTHEBOW BOAOW. Ha cerogHsmHuiA 1eHb ONIPECHEHHE TTPU TOMOIIM aTOMHBIX PEAKTOPOB SIBJISIET-
csi HauboJsiee MPOCTHIM M JICUIEBBIM CIIOCOOOM TOJTYYEHHs] MUTheBOW BOABL. bonbias yacth om-
PECHUTENBHBIX CTAHIIMI UCIOJIb3YET METOJI MHOTOCTYIIEHYATOI'0 BhIIAPUBAHUs, KOTOPBII BKIIIO-
qaeT B ce0s mocue10BaTeIbHOe MPOXOXKACHUE BOJIBI Yepe3 LEMOYKY COOPYKEHUH U MOCTEIIEHHOE
MOHIKeHUe NaBneHus. [lanHas TexHosorus 0osiee 5JKOHOMUYHA [0 CPABHEHHUIO C 0OpaTHBIM OC-
MOCOM, €CJIM IPUMEHATD €€ AJisi 601bINX 00beMoB [11].

Taxum 00pa3oM, OIpecHEHHE — peleHne NpoOIeMbl Ul CTPaH, PacloyOKEHHBIX B 3aCyll-
auBBIX 30HaX. OHAKO JI0 CHX IMOp HE pelieHa mpobdiiemMa ¢ KOHIICHTPHUPOBAHHBIM PACCOJIOM, OC-
TAIOLIUMCS TIOCJIE OIPECHEHUS COJIEHOM MOPCKOM M OKEaHCKOM BOJBI, YTO OTPULIATEIHHO BIUSET
Ha BoJHY10 (iopy U dayHy, a Takke Ha mpuOpexHbIe 30HbI rocyaapcts [10, 12].

3. BO3MOXXHOCTB MOJTydeHHs BOJIbI M3 BO3AyXa ObLIO 10Ka3aHO MPH MOMOIIH HCCeI0BaHUN
u m3o0pererus Airdrop DnBapna Jlunkapa. OH co3an YHUKaIbHYIO HPPUTALIMOHHYIO CHCTEMY,
HabOmo1as 3a xKykamu HamMuOum, KoTopslie B poLEcce IBOJIIOLMH HAYYMINCh T00OBIBATh BOIY U3
Bozayxa. [IpuHiun pa6otel Airdrop mpocT: «ceple» yCTpOHCTBa MOMEIIAETCs MO 3€MITI0, JI0-
[IACTH Ha BXOJI€ HAIIPABJISAIOT BO3yX B TPYOy, I/l 3a CUET pa3HHIIbI TeMIlepaTyp (HajJ U MOJ 3eM-
Jneii) BeiAensieTcs KoHaeHcar. Takke B yctpoiictBe npucytcrByeT JKK-3kpaH, KoTopsiii oToOpa-
’KaeT ypoBeHb pabOThl Hacoca, KOJIMYECTBO HAKOIUIEHHON BOJBI U O0Ilee COCTOSTHUE BCEH ycTa-
HOBKH. YCTpPOHCTBOM JIMHKapHa 3aMHTEPECOBAINCH BEAYIIME CTpaHbl U KOMIIAHUM MHpA,
3aHHMMAIOIIIECS IPOrpaMMaMu 0 COXPAHEHHUIO MpecHor BoabI [13].

Ha ocHoBe 3TOr0o m300peTeH st CTaau MOSABIATHCS HOBBIEC MPOEKTHI 110 CO3/IaHUI0 MPPUTAIU-
OHHBIX CHCTeM, Hampumep «TymaHHas OamrHs» Ha modepexnse Ymmu, mpoekT IlepyaHckux JI0B-
1I0B TyMaHa, bunbopx B JIume, ynpasieHue n0xaeBsIMu o01akamu B Mpane.

4. [lonmydyeHrue MUTHEBOW BOJBI, SHEPTUU TSl OTOIUIEHUS, OMOra3a M 3JIEeKTPUUECTBAa MOKHO
OCYILIECTBHUTD ITyTEM NEepepadOTKU OTXO0B KU3HEACATEIbHOCTH YEJI0BEKa, 8 MIMEHHO — CTOUHBIX
Bo/. HekoTopsie cTpaHbl y)ke UCIIONb3YIOT 00paOOTaHHBIE CTOYHBIE BOJBI JUIS CEIbCKOXO3SHCT-
BEHHBIX HYX . Tak, Hanpumep, 40 % noBTOpHO HcnoNb3yeTcs B cekTope ['a3a Ha [lanectunckoit
Teppuropuu, 15 % — B Uzpanne u 16 % — B Erunte [14].

JlaHHBIA METOJ] MOXET CTaTh pelIeHUEM MPOOJIEeMbl HEXBATKH MUTHEBOM BOJBI B CTpaHaX, I/e
ourymiaercs ee aedurmr. [To mamaeiv OOH, w3 otxon0B ku3HenestensHocTH 100 THIC. YenoBeK
MO>KHO HOJYy4UTh 86 ThIC. J1 TUTheBOU BOJbI U 250 kBT anextposnepruu [8]. Ha ganubiii MOMEHT
pea3yIOTCs MIJIOTHBIE MTPOEKTHI MO MOTYYEHUIO YHCTON BOBI U3 CTOKOB B cTpaHaxX AQpHUKH.

PaccmoTpuM moipoOHO CyIIECTBYIONIME MHHOBAIIMOHHBIE CIIOCOOBI U MPOEKTHI, HAIIPaBIICH-
HbIE Ha JOOBIYY W TOJY4YEeHHE MPECHON MUTHEBOW BOJBI U OLIEHUM HX 3(PPEeKTHUBHOCTH. AHAIN3
1 OLIEHKA CYIIECTBYIOUINX HHHOBAIIMOHHBIX IPOEKTOB MPUBEIECHBI B TA0. 2.

PaccmarpuBaembie cmocoObl MOMYYEHUSI MUTHEBOW BOJABI UMEIOT OTIWYHYIO [IEHOBYIO Ka-
teroputo. Ho Hanbosee pematommm GpakTopoM mpu BEIOOpE METOAa JOOBIYU M MIOMCKA TPECHOMN
BOJBI OYyJIET SBISATHCS reorpaduueckoe Mo0KeHNUE CTPAHbI/PETHOHA HAa KapTe MHUpa U CYIIECT-
BYIOILI€ T€OIOIUTHYECKHE MPoOiieMbl TocyaapcTBa. Tak, HapuUMep, rocyJapcTBaM, pacioio-
KEHHBIM B TYCTBHIHSX, lleJIeco00pa3Hee HauaTh KPYMHBIA MPOEKT MO OMPECHEHUIO MOPCKOI BO-
IBI JUISL OPOLIEHUSI MYCThIHb. TPONMUYECKUM CTpaHaM yAoOHEe U «CIOApPYYHEee» pPealn30BaTh
TEXHOJIOTHH TI0 MOJIyY€HUIO BOJBI M3 BO3AYUIHOW Biaru. Kpome Toro, uM HeoOXoIuMoO 3aiy-
MaTbCsl O CO3JJaHUU CIeUaIbHOro GoHAA IS MOAEPHKKHU CEIbCKOro X035HUCTBA.
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Tabmuua 2

Table 2
The generalized characteristic of the innovative methods and projects to provide drinking water
IIpoext/Meton XapakTepuCTHKa JocrouncTea Henocratku Ilena OddexruBHocTb, % Peanuzarust
bunoopo ¢ /lume  |BnarozabopHslii pexiiaMHblii 6mnoops | bunbop, mpoms- | st peanmzarmn - B cytku pexiam- | [TMTOTHBIH TIPOEKT
(Tlepy) ycTaHoOBJIeH Ha [laHaMepukaHCKOM BOJIAIIHIA BOILY TIPOEKTa TpebyeTcst HBIN AT BBIpaba- | Ommdopa, mpons-
mocce. [19Th reHepaTopoB 00pabaThl- |TUTHEBOTO KAYECT- |IIEKTPHUESCTBO ThIBaeT 96 J1 BOABI | BOMASIIETO BOILY
BalOT BOIY, OTMIIBTPOBBIBAS €€ MIPU | Ba, — OTIMYHAS MIUTHEBOTO KAUEeCTBA | U3 BO3LyXa, ObLT
MIOMOIIY OCMOCA U IIpeBparast AJIBTEPHATHBA BOJE 3amy1eH B JIume.
B IUTheBY10. KaXkIp1it reHepaTop npo- |13 3arpsi3sHEHHbBIX Ceiiyac momoOHbIC
M3BOUT OKOJI0 20 JT BOABI B CYTKH. KOJIOALIEB, KOTO- PEKIIaMHBIE LIIUTHI
ITocie 3TOr0 BOJA AKKYMYJIMPYETCSl | YO IIBIOT JIIOJIH, YCTaHaBJIMBAIOT
B LIEHTPAJIbHOM TaHKE, PaclOJIOKEH- |TIOCKOJIbKY He B IpyTHX TOpPOAax
HOM B OCHOBE LIIMTA, TaM € YCTaHOB- |MMEIOT AOCTyNa C OrpaHUYEHHBIM
JIeH KpaH A7 3a0opa Boxsl. bunbopn |k uucroit Bone JOCTYIIOM K ITUThE-
Obu1 M3roToBiieH B 2012 r., BICOTa BOHU BOJIE
€ro cocTanisgeT 0kojio 20 M
Bamns Warka Warka Water npencrasmnsier codoit 1. Psnom c 6amHeit | CpaBHUTEBHO Opnna Oamns BMe- | Warka Water ipu- | [TunoTHBIH mpoexT
Water, co3nanHas | OalHIo, B KOTOPYIO IIOCTYIIAET BIAXK- |CaKAIOT OBOIIM U |HEBBICOKas 3(ek- |cTe C yCTaHOBKOM |HOCUT 3a ieHb oKo- | Warka Water 3a-
KOMITaHWeH Archi- |HBIM BO3IyX U3 OKpY KaloILlel Cpefibl, |IepeBbs, KOHCT- | THMBHOCTb crout npuMmepHo |J10 100 1 BB mymieH B 2015 1.

tecture and Vision

OHA KOHJICHCUPYET BJIary, KOTopas
AKKYMYJIMPYETCS B CIIELHATIBHOM pPe-
3epByape. [ Toro uToOkI cCoopyKe-
HUE BBICTOSLIO ITOJT HATIOPOM CHIIBHOTO
BETPa, HO B TO YK€ BPEMsi CBOOOTHO €ro
[IPOITYCKAJI0, KOHCTPYKIIHS BBITIOJIHCHA
U3 YIPYTHX, CIUIETCHHBIX cTeOnei
CUTHHKA.

TexHn4yecke XapakTepPUCTUKH:
h=10M,d =42 M, P =60 kr,
Weospsnara = 100 11 B cyTKH

PYKIIUSI IUTACT UX
BJIArow.

2. OrcyTcTBHE He-
00XOTMMOCTH B
ANIEKTPOIHEPTHH.
3. KoHcTpykius
OaIHu pocra, ee
MOT'yT coOpaTh

4 yenoBeka.

4. CpaBHUTETHHO
HEBBICOKAsI CTOH-
MOCTb

5008. TIpu mac-
COBOM IPOU3BOJI-
CTBE IICHA CHH-
3UTCSI

B Dduonuu. bomnee
BBITOTHO BKJIA/IBI-
BaTh JCHBI'H B I10-
JOOHYIO KOHCTPYK-
LIMIO TE€M CTpaHaM,
KOTOPBIM TE€XHHYE-
CKH CJIO’KHO U JI0-
poro OypuTb CKBa-
KUHBI JUTS TIONCKA
1 IOJTYUCHU S ITUTh-
€BOU BOJIbI. B Ha-
cTosIIIee BpeMst
Warka Water
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[Tponomxenue Tad. 2

IIpoext/Metox

XapakTepucTHKa

JlocTonHcTBa

Henocratku

Ilena

OddekTBHOCTB, %

Peamusanus

YCTaHOBJICHBI Ha
I'autn, Manaracka-
pe, B Komymoumn,
WNumnn, Cymbe

u Hemane

Janicki Omni Proc-
essor (JOP) — cuc-
TeMa yTHIH3AIIN
OTXOJIOB, pa3pabo-
TaHHAas1 KOMITAHUEH
Janicki Bioenergy
B2015T.

JOP B nporiecce KuIsTueHNs 3KCKpe-
menToB 1pu ¢ = 1000 °C BeipadarsiBa-
€T Iap, 4acTh KOTOPOTO KOHJCHCUPY-
€TCsl B TUTHEBYIO BOAY, @ OCTaBIIAsICS
SHEpPIusi NPUBOIUT B ICHCTBUE HApO-
BOMH anekTporeneparop. Ilocie storo
BBITIOJTHSIETCS adpaliist ¥ (PHIbTPALUs
KHUAKOCTH C JATBHEHIIINM XJIOpUpPOBa-
HHMEM U 030HUpoBaHueM. s nocru-
YKEHMS IMTHEBOT'O Ka4eCTBa B BOLY
JO0ABISIIOT MUHEpabl. TexXHHYecKrne
XapaKTEPUCTHKU: Wospa6 ocama = 92,3 M
(B CYTKH), MAKCUMAITLHOE COJICPIKaHHE
Biaru B wiame — 100 %, Sapoma =

= 11,5%29 M, Socumora = 11,520 M

1. Perraetcs nipo-
Onema yTHIH3aIH
OTXOJIOB.

2. IToMuMO BOIBI
IMATHEBOI'O Ka4ecT-
Ba BBIJICIISIOTCS
AIICKTPOIHEPTHSI

U 3012

Hoporosusna
MeToa

2—4 v $, Ho,
TI0 CJIOBaM pas-
pabOTIHKOB,
OHa CMOXKET OBbI-
CTPO OKYITUTHCS
3a CYeT BhIpa-
OOTKH MUTHLEBOU
BOZIBI U DJIEK-
TPOIHEPTUH

[Tommyyaemas npo-

JIYKIFST: DJICKTpHYe-
ctBO — 150-250 kBT,

Boza — 50 000-
86 000 m, 30ma —
1M

YcTaHOBKa JaHHOM
CHCTEMBI BO3MOKHA
IIOBCEMECTHO, HO,
y‘-II/ITI)IBa}I CTOU-
MOCTh YCTaHOBKU,
Ha TAaHHBI MOMEHT
IO3BOJIUTE €€ ce0e
MOFyT TOJIBKO pas—
BUTHIE CTPAHBI

Onpecnenue cone-
HOIL 800bl MEMOOOM
o00pammnozo ocmoca

CoteHyto BOy OTIPECHSIIOT METOJIOM
00paTHOro ocMoca, MPOITYCKast KH-
KOCTb 4epe3 HOIyPOHHULIAEMbIE MEM-
OpaHbI M0/1 IABJICHUEM, CYILIECTBEHHO
MPEBBIIAIONINM PA3HULY OCMOTHYE-
CKUX JaBJICHUM MPECHOU U MOPCKOU
BOJIbL. Uepes MUKPOTIOPhI 3THX MEM-
OpaH cBOOOJTHO ITPOHUKAIOT HEOOIIb-
LIM€ MOJIEKYJIBI BOZBL, B TO BPEMsI KaK
Ooriee KpyIHBIE COH U APYTHE TIPUMe-
CH 3a/IepKHUBatoTcsa MmeMoOpaHoii. B on-
PECHUTENBHBIX YCTAHOBKAX TPYOBI

1. U3 BoBI yIa-
JISIIOTCS BPEHbIE
XUMHYECKHE Be-
LIECTBA.

2. Ilo cpaBHEHHIO C
JOpYTHMH METOa-
MH OTIPECHEHUS
SHEpreTUYeCcKHe
3aTpaThl HE TaK
BEJIMKH, YCTaHOBKU
KOMIIAKTHBI, 1 HX
paboTa MOXKeT

1. loporosusHa.
2. Ilpu onpecHe-
HHUU YIQJSIFOTCS He
TOJIBKO BpeIHbIC
XHMHYECKHE Be-
IIeCTBa, HO ¥ MH-
HepaJbl © MAKPO-
3JIEMEHTEI, HEOO-
XOJIUMBIE JJIs
TOJI/IEPYKAHIS 3710-
POBBS JKUBOTO Op-
TaHU3Ma.

CTONMOCTD
OTPECHEHUSI
50 meHToB 3a
1000 1

IIpu onpecHennu
COJICHOM BOJBI, CO-
nepxxanuu 0,5 %
PacTBOPEHHBIX CO-
Jiel pu IaBJIeHUU
50 at™M B TeueHHE
CYTOK yAaeTcs TOoIy-
quTh 0K0J10 700 11
BOIBI ¢ 1 M° MeM-
Opanbl

OnpecHUTENHHBIC
YCTaHOBKH UCTIOJb-
3ytotca B Uzpausie,
OAD, CaynoBckoit
Apasuu, Kyseiite,
Karape, baxpeiine,
Owmane. B mpoekre
peanuzanys onpec-
HHUTEJIbHBIX KOHCT-
pyxuuii B Kazax-
ctane u Kpsimy

IST-IFI (810T) £ "0U ‘6 104 ‘24md211Y2.LY PUD UOHINLSUOD

‘unaing NdINd /"0 "4 vaoyyniad



(5141

OxkoHuaHue TadmI. 2

[Ipoext/Meton XapaxkTepucTrka JocronHcTBa Henocratkn Iena O¢dextuBHOCTD, % |  Peanmuzanms

M3TOTABIIMBAIOT U3 TIOPUCTOTO MaTe- | OBITh aBTOMATH3H- | 3. OrpOMHBIC 3HEP-
pHana, BUIOKEHHOTO C BHYTpeHHEH  |poBaHa TeTHYECKHE 3aTPaThl
CTOpOHBI IJICHKOW W3 arierara [eJuTo- SIBTISIFOTCS TTPUYH-
JI03bl, KOTOpast BBITIONHSET QPYHKIIHIO HOHM OTCYTCTBUSI
MOy TIPOHULIaeMON MeMOpaHbl. Or1- 100 % > pexra
pECHHTENBHAST YCTAHOBKA COCTOUT M3 o0ecconMBaHuAL.
MHO’KECTBA aHAJIOTHIHBIX TPYO, yIT0- 4. KoHnieHTpar, Kak
YKEHHBIX TIApaIUIEBHO APYT IPYTY, MPaBUIIO, CITUBAIOT
Yyepe3 KOTOPbIe HACOCOM BBICOKOTO Ha TO0EPEexbe, YTO
JTABJICHUS HETIPEPHIBHO MIEPEKadNBaLT- OTPHIIATENHHO CKa-
sl MOpCKasi BOJIa, 8 OTBOMTCS JBA T10- 3bIBACTCS Ha Kayue-
TOKa: 00eCccoJIeHHast — TIepMear U pac- CTBE BOJIBI, Ha (II0-
COJI — KOHIIEHTpAaT pe u (hayHe Bojoema

Aitcoepzu An- 1. [Ipemaraercst TpaHCIIOPTHPOBKA JleqaukoBas 1. HoporoBusHa Bonocuabxenve Ha nannerit Mo-

mapxkmuowl u Apk-
muKu

TIPY TIOMOII MOPCKHUX OYKCHPOB,
CTaJIbHBIX TPOCOB M MOPCKHX TEUECHHH.
3apaHee COIIacHO MPOBEICHHBIM pac-
4yeTaM BBIOHPAIOT alicOepr, IpHIaloT
eMy o0TeKaeMyto (opMy, KpersiT Tpo-
Cbl M HAYMHAIOT OyKCHUpOBKy. [Ipn
JOCTaBKE Ha MECTO JISASHYIO TIIbI0Y
pa3pe3aroT Ha KyCKU-OJIOKH TOJIIUHON
npumepHo 1o 40 M, KoTopbIe OyIyT
TasiTh OKOJIO TOJa ¥ CHAOKaTh MPECHO
BOJIOH 110 TIABAOIIEMY BOJIOIIPOBOTY
TOT WJIM UHOW MTyHKT TOOEPEKDSI.

2. Ilpenyaraercst HCTIONIB30BATh 3HEP-
rrro ADC st oOecrieueHus TasTHAS
JIeTHUKa Ha MECTE €T0 HaXOXK/IeHNs

C MOCTIETYOIIEH TOCTaBKOU BOJIBI IO
TpyOOTIpoBOIaM

BOJa — caMast
qucTas BoJa
Ha IJIaHCTC

METOoJa.

2. DKOJIOTH cCUHTa-
FOT, UTO JICTHUKH
PETYIUPYIOT U
YPaBHOBEIIHBAIOT
KJIMMAT, IINTAI0T
PEKH, BIHSIOT Ha
ypOBeHb MHpPOBOTO
OK€aHa, I0ATOMY
IUIABUTH UX O€3-
JIYMHO HEJTb351

C IIOMOUIBIO aMiC-
Oepros Oyzer crTo-
uth Ha 30-50 %
MEHBIIIE, YeM I10-
Jy4deHHe MPECHON
BOJIBI ITyTEM
OIIPECHEeHUSI

MEHT I0Ka BCe
pa3paboTKH Ha
CTaJIMH MTPOCKTH-
POBaHMs, HO OHH
y>K€ HHTEPECHBI
MHOTUM CTpaHam,
takuM kak CIIIA,
Kanana, ABctpa-
nusi, Opanuys,
Eruner, ®panius
u CaynoBckas
Apasus
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B Gonee 6eqHBIX pernoHax MUpa, I7ie OLIYIAeTCs Cepbe3Has HeXBaTKa MUThEBOM BOJBI, Iie-
necoobpa3Hee yCTaHOBKAa KOHCTPYKIUH 1O MOTYYSHHUIO BOJBI U3 BO3AyXa, Taknx kak Warka Wa-
ter WM peKJIaMHBIA OMIO0OpI.

B rocynapctBax ApaBuiicKOro moxyocTpoBa U A(QpUKH yxkKe JaBHO UCIIOJIB3YETCS] TEXHOJIOTHs
ONPECHEHUS COJIEHOM BOJIbI, YTO CIACAET JIFOAEH OT XKaXbl, & PACTUTEIIbHBIA MUP — OT 3aCyXH.

[TpoeKThl Mo MOJIyYeHUI0 MUTHEBOM BOJBI U3 alicOEPTOB BIIOJHE pealln3yeMbl, 110 MHEHHUIO
9KCIIEPTOB, U UHTEPECHBI OYEHb MHOTMM T'OCYJapCTBaM, HO C SKOJIOITMUYECKON U MPUPOI0OXPAH-
HOM TOYKH 3pEHUS OHU MOTYT IPUBECTU K HEOOPATHUMBIM MOCIIEACTBUSIM.

Y4eHble MPHUIUTHA K BBIBOAY, YTO CaMbIM 3()(heKTHBHBIM METOJIOM COXPAaHEHUS APAroIeHHOM
KUJKOCTU SIBJIAETCS OYMCTKA CTOYHBIX BOJA. Ha coBpemMeHHOM 3Tame yaanoch JOCTUYb MOYTH
CTOIPOLIEHTHOM YMCTOTHI cToKOB [9, 10, 11, 15].

[Touck myTei pemieHUs] HEXBAaTKU BOJbI HEOOXOAUMO OCYLIECTBIIATH 32 CUET BHEAPEHUs 00-
Jiee Maj03aTpaTHBIX TEXHOJIOTHH, CBA3aHHBIX C MMOJTYYEHHEM IIPECHON BOJBI U3 BO3AYLIHON BIa-
T'H, a TAKXKE arpoOTEXHOJIOTHi, TO3BOJISIOIINX MTOJTHEE UCIIOJIb30BAaTh aTMOC(EpPHBIE OCA/IKH.
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