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W3MEHEHUE KJIMMATA U BO3OBHOBJISIEMASI DHEPTETUKA

Annomauus. I[Ipeocmasnen ananus usmeHeHuil 2100a1bHOU MeMnepamypol 3emiu
U UHMEHCUBHOCTU 2100ATbHOU IMUCCUU Y2TIeKUCTI020 2a3A U UX NOCAeOCmEUll 3d
nocneonue Oecamunemus. I[Ipoananu3upoeéano enuaHue Ha >mu  napamempol
COICUSAHUSL UCKONAEMO20 MONIUGA U 6HEOPEeHUs 6 IKOHOMUKY 60300HOBAeMOU
anepeemuku. IIpeonosicena KoHCmpyKyus co30aHHo020 6 Ykpaune eempopomopa
Hapve ¢ npameimu ynpaenaemvimu J10RACMAMY, NOKA3A6ULE20 NPU UCTILIMAHUAX
6 1,5 pasa 6orvwyro sgpgpexmusnocms (Cp = 0,45), uem y cywecmeyrowux Ha
ce200HA Tyyux muposwix ananoeos (Cp = 0,3).

Kniwouegvle cnoea: memnepamypa, mMuccusi yeneKkucioz2o 2asd, YpOo8eHb 600bl
8 OKeanax, uckonaemoe moniueo, 60300HOGIAEMAs IHEPLEMUKA, 6eMPOYCHIAHOBKU.

To, yTo knuUMar Ha 3emMJie MEHSETCS, U HE B JIYYIIyI0 CTOPOHY, 3HAIOT YXe€,
HaBepHOe, Bce. Ho 4TO KOHKPETHO MPOUCXOIUT B JIEHCTBUTEIHLHOCTH, B YEM 3TO
MpOSIBJIIETCS, YTO HAaM TPO3UT W 4TO Hajgo Aenarb? Camoe IJIaBHOE — PE3KO
YCKOPUJIOCH TOBHIIIIEHNE CpeJHel II00abHOW TeMIepaTyphl 3eMITd, YTO BIICYET
3a 0001 MHOXKECTBO OTIACHBIX MOCTIEICTBUH.

1. IloBblleHue rI00aJLHONW TeMmepatypsl. Tak, B sHBape 2016 r. 1O
JAHHBIM CITyTHUKOBBIX MU3MEPEHUH MPEBBILICHNE CPETHEMECIIHON TeMIIepaTypsl Ha
3°C nabmopanocs B 3anaanoit Espore, Cpeneit Azun u ceBepo-3ananHoi Adpuke.

B Longyearbyen, Ha HOpPBEXCKOM apKTHYECKOM OCTpPOBE, IIOBBILICHHUE
TEMIIepaTypsl AOCTUINO mHKa (Ha 6,6°C) 2 sHBaps, B TO BpeMsl KaK CpeIHS
BEJIMYMHA TEMIIEpaTypsl B TEYEHHWE HOPMAaJbHOro siHBapsi coctapiser -15,3°C
(mannBIE OT HOpBEXKCKOTO MeTeoponorudeckoro Mucturyra) [1].

B ¢espane 2016 r. npeBblieHne cpeaHeil 3a Mecsn Temneparypsl Ha 3—4°C
HaOIII0JAIOCh TI0 BCEW LIEHTPaIbHON M BOCTOUHOU EBpore, a Ha Bceit 3emie 310
npesbimenne cocrtaBuwio 1,35°C. ®eBpans 2016 1. 0BT, OecCOpHO, CaMBIM
TOpSIYMM PEKOPAHBIM (peBpaneM il TUIAaHEThl, KOTOPbIH YAMBWI JaXKe YYEHBIX
KJIUMaTa, KOTOpbIE OJIM3KO KOHTPOJIMPYIOT II00aIbHBIE TEMIIepaTypHbIE JaHHbIE.
Ecom B 2014-2015 rr. mpeBpIllieHUe CpeaHed TIIOOATBEHON TeMIepaTyphl 3eMitd
Haa ypoBHeM 1951-1980 rr. cocraBmsuio mpumepno 0,7-0,8°C, To B mepsble
Mecsibl 2016 1. 310 mpeBbilIeHne coctaBuio yxe oonee 1°C [2]. Camoit 6onbiIoi
00JIaCThIO aHOMAJIBHOM TETUIOTHI B (heBpaie ObuIa APKTHKA, KOTOpas TaKXKe MMea
PEKOPIHO HU3KHUE IO MOPCKOTO JIbJIa B TEUEHUE U SIHBApsI, U (eBpalts.
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CornacHo 0a3e maHHbix NOAA (HauuonansHas OkeaHndeckass 1 ATMochepHast
Ammvunuctparus npu Munucteperse Toproiu CIIA), mapt 2016 r. oka3ancs Ha
nenbix 1,22°C Gosee TeIUIbIM, YeM CpeHss BeIUYHHA TeMIieparypbl Mapta 20-ro
cronerus (12,7°C), Tak ke kak 1 Ha 0,32°C BblIIe MpeabITyIIEr0 peKopa B MapTe,
nosyuennoro B 2010 r. [3].

[Ipenpinymue mects mecsames (OkTsO0ps 2015 r. — mapt 2016 r.), KaK MOKazaHO
B 0a3zax manHblXx U NOAA, u NASA, nMenu Beck Ha0Op PEKOPAOB U ONPEAEIICHBI
Kak cample Teruieie ¢ 1880 1. Maprt 2016 1. Takke OTMETHJI OTWHHAIIATHIN
[IOCJIEI0BATENbHBIA MECSL, KOIZa MOPEBBIIANCS €KEMECSIUYHBIA TeMIIepaTypHBIH
PEKOpI M WISCTHAIUATBHIA IMOCIEIOBATEILHBIA MECSI, B KOTOPOM €XKEeMecCsSdHas
rino0anbHas TeMIlepaTypa OolieHeHa Cpeii TPeX, CaMbIX TEIIBIX B COOTBETCTBYIOLINX
M Mecsrax B 6aze qaaabpix NOAA.

3a 1 kB. 2016 r. rIo0anbpHAs TEeMIIEpaTypa Ha 3eMHOM IIape OKa3allach yKe Ha
0,3°C Bbime, uem 3a 3toT ke mepuon 2015 r. CTomb CTpeMUTENBHBIA POCT
rI00anpHON TeMIlepaTypbl HAOMOaeTcs y)Ke BTOPOW ToX MOApsAn (TeMmepaTrypa
2015 r. B 3! %e cpoku Obu1a Ha 0,2°C BhIIIE, ueM B 2014 1.) [3].

Anpenb 2016 1. 6611 Ha 1,11°C BBIIIE CPETHUX YUCEI TTO0ATBHBIX TEMIIEPATYP
3a 1951-1980 rr., nenas ero BHOBb PEKOPAHBIM, COTJIACHO HOBBIM JaHHBIM OT
NASA. Jlo6aBum, uTo Ha AJICKe U B ceBepHON YacTu Poccun TemmnepaTypsl 3TOro
Mecsia Obliu Oonee ueM Ha 4°C Beilmie OOBIYHBIX. B cepeauHe Mecsia Takke
OTMEUYEHBI MECTHBIC TeMIiepaTypHble pekopabl B Aszun (Uuaaus — 46°C, Taunang —
44,3°C, Kambomxka — 42,6°C, Jlaoc — 42,3°C, Brernam — 41,8°C, OuinnmnuHel —
39,4°C). D10 OB TaKXkKe CeIpbMOW TMOCIENOBAaTEeIbHBI MeCsIl, KOTOPBIH
yCTaHaABIIUBAJ IN100aIbHBIC TEMIIEPATYpHbIC PeKOp/bI [4].

Ha pumc. 1 mpencraBnena muarpamma (uctouHuk NOAA) u3MeHEHHS
OTKIIOHEHHS CpeNHeW TI00alpHOW TeMIleparypbl 3a mociegHue 115 et
(ocpenHeHWe TO JAHHBIM 32 5 JIeT) OT cpeaHel riodanbHOW Temmeparypsl 20
cronerusi, paBHoit 13,9°C [5].
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Puc. 1 — JIluarpamMmmMa OTKIIOHEHHI CpeiHeH TI00aIbHON TeMIepaTyphl (OCpEIHEHHON
10 TaHHBIM 3a 5 JIeT) OT CpeHel rmodansHoM Temmeparypsl 20 cronerus (opaunara 0)

Hayunoe cooOmiecTBo ceiiuac B OOJBIIMHCTBE CBOEM yBepeHo, uto 2016 r.
CTaHET CaMbIM TOPSYMM M PEKOPIHBIM B 3TOM OTHOLICHWH I'OZOM, U KaK HUKOTAA
COTJIACHO C TEM, 4YTO €CIM MHUP IPOJOIDKHT CXKHIaTh HCKONAEMOE TOILUIUBO

Exomnoriuna 6e3mneka ta npupogokopuctyBanus, Ne 3-4, 2016



B TIPe)KHEM OOBEMe, YBENWUCHHE CpemaHel TiIo0ampHO TemriepaTypsl Ha 2°C
HaBEpHsIKa OyIeT yXKe JOCTUTHYTO K cepeauHe croieTus, U K 2100 r. Mbl MOTJIH ObI
YBUJETh 3TO yBenuueHHe yxe Ha nensix 5°C [6]. HccnenoBanust u pacdeTst
MOKAa3bIBAIOT, YTO TMOBBIIICHHE TI00aIbHON TemiepaTypsl Ha 2°C mpuBeno Obl K
HaMHOTO OOJNBIIMM IOKapaM, OoJee WHTEHCHBHBIM yparaHam, COKpPAIIeHHIO
BaKHBIX 3€PHOBBIX MHUIIEBBIX KYJIBTYp, UPE3BBIUANHON 3acyxe, IpPOJODKEHHUIO
apKTUYECKOTr0  TasHUS, 3HAUUTEIIbHOMY  TIOBBIIIEHHIO YpPOBHS  OKEaHOB
Y YBEITMYEHHUIO MOIIHBIX JINBHEH M HABOIHEHUI, YTO MBI MOXKEM HAOIIOAATh yXKe
Y B Halle Bpems.

W nocnennee. Yuensle u3 YHuBepcureta mrara Bukropus B Kanane nposenu
MOJICUETHI TOTO, YTO CIYYHJIOCH OBI ¢ 3eMilel, eclii Obl MHUpP MPOJOIIKAI CKUTATh
yronb, HeQTh U Ta3 0e3 ycwimid orpaHnduTh dmuccuro [7]. Ilpu aTom crieHapuun
conepxkanue CO, B atmocdepe mpocturino 0br 2000 wacturl Ha MuuHoH K 2300 T.
(cefiuac 400 na mwmmon). Beiopomennsie B Buge CO; B atMocdepy 5 TpiaH T
yriepoia TOAHSUTM Obl TioOabHYI0 Temmeparypy Ha 6,5-9,5°C oTHocuTenbHO
cpenHeit Temnepatypsl 20 Beka. ApKTHKA K€, KOTOpasl y)Ke HarpeBaercsi ObicTpee
YeM OcCTalbHasi 4acThb MHpa, yBujela Obl MOBBIINICHHE TEMIIEpaTyp IO KpaiHeil
Mmepe Ha 14,7°C, a moxeT ObITh 1 Ha 19,5°C.

Kpome Toro, Hemb3st 000MTH CTOPOHON BO3JEHCTBHE TOBBIIICHUS TI00ATHHOM
TeMIepaTypsl Ha 3710poBbe Jrojei. Jloknan «Bosoeticmeus Hamenenus kiumama Ha
Yenoseueckoe 300posve ¢ CILIA: Hayunas Oyenkay, omyONMKOBAaHHBIN B arpelie
2016 T., MPUXOAWT K BHIBOAY, YTO TOBBIIIAIOIIMECS TEMIIEPATyphl B ONIDKaIITe
rozbl OyayT CIIOCOOCTBOBATh YBEIMUCHHOMY PHCKY JJISL YEJIOBEUECKOTO 310pPOBbS,
a UIMEHHO:

— CMepTh OT BRICOKOTEMIIEPATYPHOTO yaapa, 0COOCHHO B JIETHUE MECSIIIHI;

— XPOHHUYECKHE U OCTpHIE bIXaTeIbHbIE MPOOIEMBI;

— TEepPeHOCHUMBIE BETPOM BO30ymuTEeNrn OOJe3Hed, TakuX Kak 3araJHbli
Hunbckuit Bupyc u OomesHp Lyme, Tak e Kak H TIOSBIEHHE HOBBIX
00JIe3HETBOPHBIX MUKPOOPTaHH3MOB;

— XUMHYECKHE TOKCHUHBI B MTUIIEBOH LIETIH;

— TIOCJIEJICTBHS JJIi YMCTBEHHOTO 3JIOPOBBS U T. J. CPEAM YHBUIOTO TEPEUHS
JIPYTUX PUCKOB [8].

CornacHo manHBIM Mereoponorudeckoro Jlemapramenta Wuamuun (IMD)
B cTpaHe, HauumHas c¢ 2001 r., OpogoKaeTCsT HEYKIOHHOE IMOBBIIICHUE
CPEIHEro/IoBOM TeMIlepaTyphl, YTO BBI3BAHO, 110 MHEHHIO T'€HEPaJbHOTO
mupekropa IMD  JI.C. Patopa, ‘“‘upe3MepHBIM HCHOJB30BAaHHEM OSHEPTUU
¥ OMHUCCHEW YTJIIEKUCIIOTO Tasa, a Takke TakuMH (pakTopamu, Kak ypOaHU3aIus
u uanycrpuammzaiys’” [9]. B 2015 r. BomHa BBICOKOW TeMIEpaTypbl, KOTOpas
COIPOBOXK/IANACh K TOMY K€ CJIa0bIMH MYCCOHHBIMH JIUBHSIMH, 3a0paia »KH3HU
npubm3uTensHo 2500 xuteneit Maanu. OcTpast HeXBaTKa BOJBI B IIEHTPAIBHBIX
obnactsx MHanm W IMTENbHBIE 3aCyXH BBI3BIBAIOT PACTYILYIO O€3HAIEKHOCTD
y bepmepoB, uTo yxke 3a 5 mecser 2016 r. nmpusesio nmouru k 400 camoyOuiicTBamMm
cpenu hepMepoB.

2. Yrpo3a TasiHusSl JIEAHUKOB W TOBBLINIEHUS] YPOBHeil okeaHa. bricTpoe
MIOBBIIIIEHUE TEMIIEPATypPhl Ha 3eMHOM IIape, 0COOEHHO B MPUIOJSPHBIX 00JaCTsIX,
MIPUBENI0 COOTBETCTBEHHO K YCHJICHHOMY TasHUIO WX JIEASHBIX ITOKPOBOB.
B pesynbrate miomaab jbJa B CEBEPHBIX MOPAX ObLIa HUXKE CPEIHETO YPOBHSA
u coctaBmwia 13,5 MaH kKM%, uTo Ha | MJIH KM® HMXKE CPEIHEro ypoBHs 3a 30 jeT
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(19812010 rr.). Apkrhka — 3TO paiiloH, B KOTOPOM IIPOHMCXOIAT CaMble
JpaMaTU4YeCKre M3MEHEHHs 3a HECKOJBKO MPONUIBIX necsatmieTuil. Kak otmernia
K. TIucroyn wu3 MWccnemoBatenbckoro uentpa Ames NASA, «raromuit
ApPKTUYECKUH MOPCKOW Jie[ SIBISCTCS He TOJNBKO MPHU3HAKOM [I00AIBHOTO
MOTEIJICHUS, HO W BAXXHBIM BKIAAYHKOM B J3TO TMOTEIUIeHHE wu3-3a 3ddekTa
anmp0emo» [10], T. e. Korma apKTHYeCKHMii MODPCKOM Jjen TaeT, Ooilee TeMHas
OKEaHCKasi BOJA MOIJIOIIAET OOJIbIIEC COJIHEYHOW SHEPrHMHM M HarpeBaercs. JTo,
B CBOIO OYepelb, 3aCTaBJISIET TasITh eIle OOIBIIe MOPCKOTO JIbA.

Kpome Toro, apkrudeckwii jex cHiIbHO momMononen. Tak, ecimm 30 met Hazan
MOJIOJOW (TOAMYHBIN) Jied 3aHUMaN TOJIbKO 37% OT Bcel IIolaay apKTUIecKOTo
JIeI0BOTO OacceiitHa, a ctapeiid (S-metHuil) — 30%, To cerofus 3TH Upbl yxe 68
1 3% COOTBETCTBEHHO, T.€. IIOMIaAb S-JIETHErO JibJia yMeHbInmmiach B 10 pas [3].

To ke camoe mpoucxoauT U ¢ JeaHukamu ['pennmanauu. Kaxaplid rox oHH
TepaoT okono 290 mupn T JpAa, 4To OOYCIOBJICHO HE TOJNBKO MOBBIIICHUEM
TEMIIEpPaTypbl B 3TOM PETHOHE, HO W M3MEHEHHEM CTPYKTYphl TOBEPXHOCTHOTO
CJIOSl JIEMHUKOB, TaK Ha3bIBAEMOTO (PHpHA, MPOM3OMIENIIETO OT IKCTPEMAIBHOTO
tassHus B 2011-2015 rr. Kpome toro, yuensie u3 ['eorpaduueckoro [lenapramenra
Yuusepcutrera B llleddunme ycraHOBIIN, 9TO Ha OCTPOBE YyBEIHUYWIach chepa
JNEHCTBUSL TOTOAHBIX CHUCTEM BBICOKOTO JABJICHHWS, KOTOpas OCTaBallach
noctostHHOM 1O OctpoBy ['pennmanaus ¢ 1980-Xx TODOB, HYTO CYIIECTBEHHO
BO3JICHCTBOBAJIO HA YPE3BBIUAIHYIO MOTO/ly U M3MEHEHHE KiuMarta B peruoHe [11].
Kak mosicann pykoBoautens uccienoBanuii mpod. D. XanHa, Hanboee 9acTo 3TO
MPOMCXOJNT M3-32 CHILHOTO apKTHUECKOTO HarpeBa U M3MEHEHH B aTMOC(EPHBIX
MOTOKaxX B TMOCIEIHHE TOABl. OTO OTpakaeT YBEJIWYCHHUE JecTabuin3alun
aTMOC(epHBIX MOTOMHBIX CHCTEM B KOHIIE OCEHHW W B Hadaje 3WMBI, YTO MOXKET
OBITh CBSI3aHO, IO KpaHEW Mepe YacTUYHO, C JPaMaTUYECKHM CHIDKEHHEM
TUIOIIAAM MOPCKOTO JIbJIa B apKTHYECKON 00IacTu.

[lonyxnaemMoe WCTOIIEHHWEM TIOJSPHBIX  JIBAOB, HM3MEHEHHE KIMMara
(hakTHYECKN U3MEHSIET ITyTh OCH BpaileHus 3emun. Taromue ieqHuku [ pernanmm
BHOCSAT TaK)ke CBOW BKJIaJI B M3MEHEHUE ABMKEeHHs moiitocoB. OctpoB ['pennangust
U AHTapKTHIa BMECTe TepsIoT 0osbiine yeM 400 MIPI T JIb/Ia €KEr0HO, MCHBIITUE
JEAHUKH BO BCEM MHpPE TakKXe TEepsIoT CBOI MacCy, BHOCS CBOW BKJal
B M3MEHEHHUE KJIMMAaTa U TOJIOKEHHe OCH BparieHus 3emin [12].

Ycranosneno, uro eciau a0 2000 r. HampasieHue apeiiga CeBepHOro mosroca
O0bu10 B cTopoHy I'pennanmuu m Bocrtounoit Kanmamel, To yxe B 2004-2015 rT.
HampaBlieHHe Jpelia CMEeCTHIOCh 3HAYWTEIhbHO BOCTOYHEE M ceidac TodKa
CeBepHoro noJjroca aperdyer B cropory bpuranckux octpoBoB u ITupeneiickoro
MIOJIyOCTPOBA.

BricTpoe TasHHME miacTa MaTEpPHKOBOTO JbJa AHTapKTHIBI BCETJa BUIEIOCH
Kak cBoero poja cueHapuit CymHoro JIHs, MOCKOJNBKY 3TO MOXET IMPHBECTH
K TIOBBIIICHUIO YPOBHS OKEaHOB HA HECKOJNBKO MeTpoB. OJHOW W3 MPUYHH ITOTO
SIBIIIETCSL TO, YTO OOJIBINAs 4YacTh MATEPUKOBOTO JIbJIa JIGKHUT Ha 3eMIIE M €ro
Harpes MPOUCXOINT U CBEPXY, U CHU3Y.

Yuenpie w3 YHuBepcurera B mT. Maccauycerc, CIIIA, pa3paboramu
BUPTYaJIbHBIC MOJIENIN JUIsl JYYIIeT0 TMOHUMAaHHUS TOTO, KaKOBBI k€ OyIyT YPOBHHU
OTKPBITOTO MOpSl B TEUCHHWE NpeAbIayIIed dpbl 0oJiee BBICOKHX TEMIEparyp.
Hcmionb3yst 5T MOJIETH, OHM HAILIM, YTO IOBBIMIAMOIIMECS YPOBHU MApHHKOBOTO
raza B atMoc(epe MOTYT BBI3BaTh OC3y/AEpXKHOE TasiHUE AHTapKTUYECKOTO JIbJa,
KOTOpOE€ OJHO TOJIbKO MOIJIO OBl MOBBICUTH YPOBHM Mopel Ha Ooinee yeM 1 M
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K koHIy ctojetus [13]. KpoMe Toro, HCIONb3ys 3TO MOJACIMPOBAHUE JJIST IPOILTBIX
310X 3eMJIH, yUeHbIe IPHIIUIN K BBIBOJY, YTO 3HAYUTEIHHO 00jIee BHICOKUI ypOBEHb
BOJIBI B MUPOBOM OKeaHe (Ha 6—9 M) OTHOCHTENBHO CETOAHSIIHETO JHS ObUT BBI3BaH
UMEHHO Oe3yJep)KHBIM TasHHEeM AHTapKTHYECKOro jbjaa B llmroneHoBylo smoxy
(3 mutH neT Ha3zan) ¥ B MekIte JHUKOBEIH iepro (okoo 120 Teic. et Hazan). «Ecmm
Opl 3amamHbIi AHTapkTHYeckwid JIemHWK pactasyi, TO 3TO MOIVIO OBl T0OaBHTH
OT 4 10 7 M K TOBBIILIEHHUIO YPOBHS MODsI, U TaKKue TUQPBI CO3JAI0T MOTEHINAT IS
psila KpyImHOMAcCIITaOHBIX KaTacTpod» — yTBepxkaaroT orn. Ecim ke smuccus CO,
OyzeT mpoaoIKaThCs MO-IIPEKHEMY, TO YUCHBbIE CUMTAIOT, YTO MOBBILIICHUE YPOBHS
MOpEe MOKeT JOCTUrHYTh Benn4uHbl 15 M k 2500 roxy...

3. DMuccus yriaekucsaoro rasa npoaoskaercs. KommuectBo yriekucnoro raza
B IUTaHETApHOI aTMoc(epe HEIIOCPEACTBEHHO BIMSAET Ha INIO0ATBHYIO TEMIIEPATypy
3eMIn, ¥ eCJIi OHO YBEJIMYMBACTCS, TO PAaCcTET M CPEAHsS TI00aNbHas TeMIepaTypa.
B nmounpyctpuansayto 3moxy coxaepxkanue CO, B armocdepe ObUIO CTAOWMIEHBIM
u cocraBmsuio 280 yacTWIl HA MWUIHOH. 3a TPEAbIIyIIee CTOJETHe IUTaHeTapHas
Temreparypa noseicinack Ha 1°C. OmHako ceityac B atMocdepe yxe 400 gactuig
CO, Ha MIJIJTMOH ¥ TIOBBILIIEHHE CPETHETOA0BOI TeMIIepaTypbl YCKOPHIIOCh.

Eme B 1979-1983 rr. amepukanckuit HedrsiHoit UHCTHTYT pyKOBOAMIT 11eNI€BO
Hay4YHOU TpyHnod Mo U3y4YEHUI0 U3MeHeHus kiaumaTa. CoriacHO JaHHBIM OZHOTO
U3 yYEHBIX, KOTOPBI paboTan B 3TOW TIpymile, pe3yabTaThl ObUIH H3BATHl U3 PYK
YUYEHBIX U OBICTPO IOXOPOHEHBI U 3a0BITHI, IOKAa PENIOPTEPHI HE OTKPBLIH UX BHOBb
tonbko B mpomwioM (2015) romy [14]. Yxe B konme 1980-x pykoBomurenn
B KOMIAHMSAX MO JOOBIYE HCKOMAaeMOro TOIUIMBA XOPOIIO 3HAIM, YTO TOPSIIUE
He(Th, Ta3 U YTOJIb MOTYT BHI3BaTh HEOOPATUMOE U OMACHOE M3MECHEHHE KIIMMATa.

[To manusiM OOH kH3HEAEATENIBHOCTE TOPOAOB TAKKe MOYTH Ha 75% cBsA3aHa
¢ smuccueit CO,. B nacrosmee Bpems 54% HaceneHust 3eMiIM KUBET B TOPOAax,
u oxupaercs, uro k 2050 r. sta mudpa moseicutcs 10 70%. CorinacHO MHEHHIO
yU4€HBIX, CTOMMOCTH O€3IeHCTBUS IO NPEAOTBPAILCHHIO H3MEHEHUs KJIMMaTa
MOXeT cocTaBuUTh Oostee $44 TpiH k 2060 T.

CornacHo mpeaBapuTEIbHOMY aHANM3y JaHHBIX MeXTyHapoaHOrO ATEHTCTBA
Onepretuku (IEA) 3a 2015 r., KoIU4ecTBO yriepoaa, SMUTUPYEMOTO BCEMUPHBIM
CEKTOPOM 3HEPreTUKH, B TEYEHHUE BTOPOI0 T0/1a MOAPSA OCTaBaJIOCh HEU3MEHHBIM.
OtmeueHo, 4to 3a 3T Oonee uyem 40 jer, ¢ TeX NOP Kak OTCIEKHUBACTCA
YIJIEPOAMCTAs] DMHUCCHS, DTO TOJNBKO YETBEPTHIH IMEPUOJl, BO BpPEMS KOTOPBIX
SMHCCHUSl OCTaHaBIMBajach WIM yMeHbIIajack. IlepBeie Tpu cpbiBa OTMEYaUChH
KaK pa3 B TEUYCHHE KPHU3UCHBIX MEPUOJOB B MHPOBOH 3KOHOMHKE, a HWMEHHO:
1 — Bropoii HedrsHOU Kpu3uc (1980-1984 1r.); 2 — pacnag Coserckoro Coroza
(1991-1994 rr.); 3 — I'mobaneHBI dKOHOMHYeCKHE Kpusuc (2008-2009 rr.). 3a
atr 40 net riobanbHas 3MUCCHS BBIpocia 6oiee yeM BiBoe — ot moutu 16 I'ta CO,
B 1975 r. no 6omnee uem 32 I'ta B 2015 . [15].

B T0 xe Bpems B Teuenne 2000-2014 rr. 6onee 20 crpan nokazanu poct BBII
IIp1 OJHOBpeMEHHOM cHIkeHuu smuccun CO,. Hanpumep, B CIHA B 2010-
2012 rr. cBs3aHHAas C MPOM3BOJCTBOM JHEPIUM DMUCCHSA YIJIEKHCIOrO Trasa
yMeHbImIach Ha 6% — ot 5,58 mo 5,23 mupa T (puc. 2), B TO BpeMs Kak BaJIOBOU
BHYTPEHHHI MPOAYKT BbIpoc Ha 4% — ot 14,8 1o $15,4 tpau [16].

31ech, Kak HU CTPaHHO, OAHUM M3 JIMAEPOB fABJsieTcsl YKpauHa (amuccus -29%,
BBII +49%). Kpome TOro, 3/1eCh CTOMT OTMETHTHh TaKWe CTPaHbI, Kak BeHrpus
(-24% u +29%), CnoBakus (-22 u +75), Pymbiaus (-22 u +65), BenukoOpuranus
(-20 u +27), Opannus (-19 u +16) u Uexus (-14 u +40).
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B CHIA B 2015 . (110 cpaBHenuto ¢ 2005 1.) HauboIbIIee CHIKCHIE YMUCCHN
CO, mpou301uI0 B CEKTOPE MPOMBINTUICHHOCTH (Ha 240 MITH T), a HaMMCHbBIIIEE —
B cekrope TpaHcrnopta (Ha 120 muH T) [14]. Ha ocHoBanuu momtapooro BBIIT
B 2015 r., Coenunennsie llltatel ucnons3oBanu Ha 15% MeHbIE >HEPruM Ha
equanity BBII u npomusBenn Ha 23% MeHbIE CBSI3aHHON C SHEPTETUKON SMHUCCHH
CO; na emunuiy BBII, mo cpaBHEHHIO ¢ BHEpPrueil W SMHCCHEH B J0JIIAPOBOM
BBII B 2005 .

Pazpenunenne pocra BBII u osmmccmm CO, BO MHOXECTBE CTpaH
JEMOHCTPHUPYET ¥ YBEIHYMBAIOMIYIOCS PACIPOCTPAHEHHOCTh M BBITOIHUMOCTH
nepexojia K 60Jiee YHCTHIM CII0OCO0aM SYKOHOMUYECKOH JIEATEIIBHOCTH.

OmHMM ®3 MHUPOBBIX JIMJACPOB MO BenuuyuHe rojgoBor smuccun CO,
B mociemHue naecatmwieTus Obu1 Kurait (puc. 2). OmgHako HemaBHHE ITaHHBIC
nokasanu, yto u B Kurae amuccus CO, Obuia Hike B 2015 1., yeM B penbiIyeM
rozy, ¥ 4TO, BOBMOXHO, OHA Y€ JI0CTUrIa MakcumyMma B 2014 r.
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Puc. 2 — I3MeHeHne BEITUYNHEBI SMUCCHU Puc. 3 — 13meHeHne BeTUUMHBI MUPOBOM
CO; HanOOoIBIINX CTPAH-IMUTEHTOB smuccun CO, OT CIKMTaHHS HCKOIIaeMOT'O
3a 60 et TorMBa 3a 60 jet

CHuxeHne dSMHCCMM B Kurae B 3HAYMTENBHOW CTENEHU MNPHUIHCHIBACTCS
CHIDKEHHMIO CIIPOCca Ha SHEPTuIo, MOCKONbKY KuTail Hauanm mOCTENeHHO OTXOAUTH
OT JIeIIEeBBIX MIPOU3BOJACTBA U HKCHOpPTA. BBICOKME ypOBHM MHBECTHULMN B HU3KO-
YIIIEPOAMCTYIO SHEPTeTUKY U CHIDKEHHE YTOJNBHOTO MOTPEOJICHUsT TaKKe BHECIH
CBOM BKJaa B ymeHbleHne smuccuu. Kpome toro, u CILA, u EBpocoro3 Takxe
MocjaeHUe S5 JIeT €XEroJHO YMEHBIIAIOT KOJWYECTBO BPEIHBIX BBIOPOCOB
B atMocdepy (puc. 2).

Haubonpmmmu smurentamun CO, Ha 3emile SBISIOTCS MPOMBIILICHHOCTS,
MIPOM3BOJCTBO 3JIEKTPUYECTBA, CEIBCKOE XO3MHCTBO M TpaHCHopT. Esxeromnas
SMHCCHUSI B OCHOBHOM KaXKIbI{ I'OJl YBEIWYMBAIACh U TECHO CBSI3aHA C MHUPOBBIM
BaJIOBBIM NpoaykToM. U TiaBHbIi (akTop creneHn m3meHeHus smuccuun CO, —
yBeNnu4YeHue nmoTpedieHus yris u Hedtu (puc. 3).

VYueHble-KIMMATOIOTM  OIHO3HAYHO TPHIUIM K BBIBOAY, YTO CAEPXAaTh
JpaMaTHYeCcKOe U3MEHEHUE KIIMMaTa 3eMIIM MOXHO TOJIbKO ITyTEM CYIIeCTBEHHOTO
ymenbienus: smuccuu CO,. OauH 13 3(h(HEeKTHBHBIX CIIOCOOO0B C/EIaTh 3TO, KPOME
YMEHBLICHHS HCIIOIb30BaHUs NCKOIaeMOro TOIUINBa, — u3BJieub CO, U3 MPOAYKTOB
CTOpaHUsl ¥ COXpaHHUTh ero. Ho Juist 3TOro Hy»HO MOTPaTUTh MUILUIHAP/IBI I0JUIAPOB
CHIA Ha uccnenoBanus U pa3pabOTKy YCTaHOBOK, CIIOCOOHBIX clienarh 310. OHaKo
3a MOCJeHUE 7 JIET acCCUTHOBaHUSI Ha pabOThl B 3TOM HalpaBiICHUH OBLIM PE3KO
camwkensl 1 B CLIA, u B Kanane, u B BenmukoOpuranuu [18].
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Ha mytm x memu peskoro cokpamenus smuccunm CO; ecTh MHOTO MyTeH,
W KaKo# U3 HUX OKaxkeTcs: Hanbonee 3 (HeKTHBHBIM, TIOKa3aTh MOKET TOJILKO OITBIT.

4. Kpusuc uckomaemoro tomiusa. [IpencraBieHHble Ha puc. 3 JaHHbBIE
yOeIUTEeNbHO MOKa3bIBAIOT, YTO HEOOXOIUMO OOpaTUTh cepbe3Heillee BHUMaHUCE
Ha CETONHANIHWNA KPHU3UC KIMMaTa, W YTOOBI yNepKaTh III00aTbHOE MOTEIUICHUE
ke 2°C, HeoOXO0UMO CYIIECTBEHHO COKPATUTH J0OBIUY MCKOMAeMOro TOILINBA,
U CYILECTBYIOIIAs CErOAHS HHPPACTPYKTypa SHEPTETHUKH JOKHA OBITh N3MEHEHA.

“Ham coBepIIeHHO SICHO: MBI JOJDKHBI OCTaBHUTH IO KpaitHel mepe 80%, ecnn
He OoJplle, NCKOTIAeMOT0 TOIUIMBA 3ape3epPBUPOBAHHBIM B 3eMie” — ckazan Payal
Parekh, ynpasnsiromuii mupexrop 350.0rg, obmiectBenHoro asmxenus «Keep It In
the Ground (OcraButh 310 B 3emie)» [19]. “CoobriiecTBa BO BCeM MHpE
WCTIBITHIBAIOT HA COOCTBEHHOM OIIBITE TTOCIIEICTBIS MI3MEHEHHs KIMMaTa 1 yiiepoa,
MIPUYMHEHHOTO TPOMBIIUIEHHOCTBIO HCKOMaeMoro TormumMBa. Hama 3amada —
JNOOUTHCS, 9TOOBI MUP BBIPBAJICSA HA CBOOOAY OT MCKOMAEeMOI0 TOIUIMBA U YCKOPHUIT
W3MEHEHUsS Ui CcripaBemInBoro nepexona K 100-mporieHTHOMY HCIOIB30BaHUIO
BO300HOBIISIEMOM SHEPTETHKH .

K coxanenuro, B 2015 r. MupoBasi 3KOHOMHKA BCE €I COXKIJIA 5,5 MIPJ T yIJid,
YTO TOJNILKO HEMHOTO Hike pekopaHoit mudpsr 2013 r. OmgHako mporecc MoIed,
¥ OJHWM M3 CaMbIX 3HAYAINX COOBITHI B IOCIEIHHE TOABI CTAl Kpax MHPOBOH
YTOJIHHOM TIPOMBIILICHHOCTH C MHOECTBOM KOMITAHUMN, TOJOMIEAIINX K TPaHU
0aHKpOTCTBA, U MaJIcHUEM X 00beAMHEHHOH priHOYHOM cTouMocTH B CLLIA Gonee
gyeM Ha 90%. CTOMMOCTh SKOHOMHKH W aKIMi YaCTHBIX HE(TAHBIX KOMITAHUH
ymana He HAaCTOJIbKO MHOTO, HO OHM OBUIM BBIHYKIICHBI COKpAIllaTh PacxoJbl Ha
HOBBIE HCCIIEZIOBAHNUS M COKPAILATh MJIATEXKH.

Kuraii, nmeromuii camyro OONBIIYI0O B MHpPE SMHCCHIO YIJIEKHCIOrO Tasa,
HEZaBHO OOBSBUJ O IUIAHAX 3aKPHITHS B CBSA3M C M3OBITOYHBIM | MIIpH T yris
okoyio 1000 maxT ¥ HaJOXKHWI TPEXJETHUI MOpaTOpuil Ha BBOJ B IKCIUTyaTallHIO
HOBBIX ImaxT. Kpome Toro, mpaBUTEIbCTBO OOBSIBHIO, uTO Kwurtaii Mor Obl
B KOHEYHOM cueTe 3akpbITh 5600 u3 ero 10760 yroapHbIX MIAXT, IPOBOJIS MOJUTHKY,
KOTOpasi 3ampelniaeT 3KCIUTyaTHpPOBaTh IIAXTHI C €KETOAHBIM 00BEMOM JOOBIUM
Menbie yem 90 000 1 [20]. Kuraii Takxe paccMarpuBaeT BOIPOC O TOM, YTOOBI
COKpatuTh 1,8 MITH paboYrX MECT B yTOJIHHOM U METALTYPTHYECKOM CEKTOpax.

[To coobmenuro Harmonaneaoro bropo cratuctuku Kutast, monst MomrHOCTEH
AJIEKTPOCTAHIINN, pabOTAOIMKUX Ha yTrie, JOoCTHria Makcumyma B 79% B 2011 1.
u ymenpmnach 10 70% B 2015 r. OTu HOBbIE JaHHBIE MOKA3BIBAIOT, YTO CTpaHa
CEpbEe3HO HaMepeHa COKPATUTh IMPOM3BOJCTBO AJIEKTPOSHEPTHH OT CIKUTAEMOTO
Y151, YTOOBI 3aKOHYUTH 3TO JlecATHIIeTHE ¢ noyieil Hmke 60%. DTo moaTBepKIaeT
[IeTTH KUTAWCKOrO TMpaBHUTENbCTBA MOCTHTHYTH K 2030 1. momu B 50-55% s
MPOU3BOACTBA 3HEPTUU OT yruist [21].

B snepreruxe CIIA morpebiieHue MCKOMAaeMOTr0 TOIUIMBA TAKXKE HEYKIOHHO
cokpamaercsa. Tak, B 2012 r. 3HEproyCTaHOBKM Ha Ta3e M YIJIE COCTaBUIH YXKeE
MmeHee 50% oT Bcex BBeJCHHBIX 3a roja MoImHocTer, a B 2015 1. 68% HOBBIX
MPOM3BOJCTB 10 F€HEPUPOBAHUIO SHEPIMH OTHOCWIHCH YK€ K BO30OHOBIISIEMOM
sHepretuke [22].

C 11 mas 2016 r. B dyeKTpUYECKyl0 ceTh BenukoOpuTanuu Oomblie He
MOCTYMAaeT 3JIEKTPUUYECTBO OT MCTOYHHUKOB, Cxurarommx yroib. K 2025 romy
HCIIOJIb30BaHKE yIis B BennkoOpuTanuu OyAeT MpeKpalieHo OBCEMECTHO.
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Puc. 4 — CHmXeHIe MUPOBBIX IIEH Ha MCKOIIAeMOe TOIUTUBO B % 110 OTHOIICHUIO
K rieHe cepeaunst 2014 roma

Hoxnan «Tuepvr Asuu: Pecynuposanue yens, kaumama u_nompebHocmu 6
oHepeuuy yTBepXkaaeT [23], 4urTo dYeThlpe a3MaTCKUE SKOHOMHMYECKHE CHCTEMBI
C caMbIM OOJIBIINM B MUPE MPOU3BOJACTBOM 3HEPTUH OT Cokuraemoro yrist, Kuraii,
Nunus, Napone3us 1 BeeTHaMm, BEPOSTHO 3HAUYUTEIBHO COKPATAT CTPOUTEIBCTBO
3aIUTAaHUPOBAHHBIX PaHEE YTOJIBHBIX NPOM3BOIACTB. JlOKIan [enaeT BHIBOJ, YTO
KOJINYECTBO IMIAXT, KOTOpOe OyaeT MOCTPOEHO (PAaKTUUECKHU B CICIYIOLIHE IISTh JIET,
3HAYUTEIILHO MEHbIIIe 3arTanupoBanHoi 1000 u, BeposTHO, JexkuUT Orke K 500,

3to obOBsicHseTcst TeM, uto U Munus, u Kurait moctponnu Gonblie yroibHbIX
LIaxXT, YeM MM ObUI0O HEOOXOOUMO, U JIMAWPYIOT MO IMPOU3BOIACTBAM, KOTOpBIE
HCHONB3YIOTCS. BCE MEHBLIE M MEHbLIE BPEMEHH, YTO B CBOIO OY€PEb YMEHBIIACT
ux aoxoaHocte. B Kutae xo3ddummeHnt wucnonp3oBaHus maxTt yman ot 60%
B 2011 r. mo Hmxke yem 50% B 2015 r.; a B MHauu 310T K03 UIHMEHT ynal oT
muka B 78% B 2008 r. mo Hmke 65% B 2015 1., U 3Ta TEHIEHIMS, BEPOSTHO,
TIPOJIOIKUTCS.

CrpeMuTenpHO MaaoNIre MEeHbl Ha BCE BHUJIBI MCKOMAeMoro ToriuBa (puc. 4)
noaBurin CaynoBcKylo ApaBuio OOBSIBUTH O IUIaHAX OCHOBATH (YOHJ] CYBEPEHHOTO
oorarctBa B pa3mepe $2 TpiH, HauaB ¢ 2017 . pacmnpomaBath rocynapcTBEHHbIC
HedTsiHbIe akTHBBI (5% akiuii Kopropanun «ApaMKko») B MOATOTOBKE K MUpPY 0e3
HedTH [24]. “DTO MO3BONIMUT HaM Pa3sHOCTOPOHHE Pa3BUBATh HALIM WHBECTHULIUH
Tak, 4To0bl B TeueHue 20 JIeT MBI CTaJIH SKOHOMHMKOHN M TOCyapCTBOM, KOTOPOE HE
3aBHCHT TJIABHBIM 00pa3oMm oT HeTu” — ckasan npuHi Moxammen, 30-meTHuit
celH Koponsa Caynosckoit Apasuu CanMaHa.

«®DaKT, 4TO OHM TNPOOYIOT OTCOEOUHHUTH OOraTCTBO CTPaHbl OT HE(TAHBIX
J0X0JI0B, OyneT 3aMedeH MHOTMMH Kak €Ile OAWH MpH3HAK TOT0, YTO KOHEI]
HepTssHOrO Beka mnpuOmmkaercs ObicTpo. Ecnm HedTsHBIE THUTaHBI HIIYT
CTpaTerui0 BbIXOJA, HE BCE TaK XOPOIIO B CEKTOPE HMCKONAEMOro TOIUIMBA» —
ckazan Yapnu KpoHMK, cTapmmii COBETHMK 1O KIMMary B I'puHnuc
BenukoOpuranun. Uncroe morpebiieHre HEYTH B MEPEAOBBIX HHIYCTPHAIBLHBIX
CTpaHax yxe mnoHusmwiock oT 50 muH Oappeneid B aeHs B 2005 r. mo 45 muH
Oappeeii B 2014 r.

N nocnennee. Ha maiickom (2015 r.) Cammute cTpaH OONBIION CEMEpPKH
JUAEPHl 3TUX CTPaH BIEpPBblE YCTAHOBWIM KpaWHUN CPOK /I OKOHYAHUS
npenocTaBieHuss — cyOcuamid  JOOBIY€  MCKONAeMOro  TOIUIMBA,  T'OBOPA
0 TIPaBUTENHCTBEHHOW MOIEP)KKe JOOBIYH YTIIsd, HE(PTH U raza, KOTOpbIe JOJKHBI
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3akOHUUTECS K 2025 1. [25]. OHM npuriacuin Bce CTpaHbl IPHUCOEANHUTHCSA K HAM
B yCTpaHeHHH “Hed(p(PEKTUBHBIX CYOCHINN HCKOIMAeMOro TOILUIMBA” B TEUCHHUC
necatwietyss. OnHOW M3 MPUYUH TAaKOTO PELICHUS] MOXKHO CUMTATh 3asBICHHUE
MexayHapoJHOTO BalOTHOTO (OHIA, KOTOpPBHIH OLEHWI, 4YTO (hHHAHCOBAS
[IPAaBUTEIbCTBEHHAS HOAJEPKKA AOOBIUYM U UCIOJIB30BaHMS UCKOIIAEMOI0 TOILIMBA
IPUBOAUT K YBEIWYECHUIO ymiepOa OT 3arps3HEHUs] M W3MEHEHHs KIMMara [0
$5,3 TpnH B roa. OTo Gosblile, 4eM 001Iee KOJTMIECTBO JCHET, KOTOPOE TPaTUTCS 3a
rojl Ha Bcel 3emiie Ha 3aIlUTy YeJI0BEYECKOTO 310POBbS.

5. IMapuxckoe corjamenue. OOpamasch K TI00aTbHOW yTrpo3e H3MEHEHHU
KIUMaTa W JEHCTBUSM, KOTOpBbIE HEOOXOAWUMBI IJISi MX NPEIOTBPAILCHHUS HIIH
cMsryenus, npeacrasutenu 196 rocynapets 3emiu npuObun B nexkadbpe 2015 r. Ha
21-t0 Kondepenmuto Crpan-Yuactaun (COP21), mpomenmyro B Ilapwke kak
yactb Pamounoit Kouenmuu Opranusanuu OObenuHeHHBIX Harmuit  mo
Nzmenenuto kmumara (UNFCCC) [26].

Hamo ormeruth, 4TO 3TO HE nepBasi IMONBITKA YMEHBLINTH BIHSHHUE
MOCNEACTBUA MPOMBIIUICHHON PEBOJIOLUMH HA COCTOSIHUE OJKOJOTMH 3EMIIH.
YueHbIe-KIMMATOJIOTH TIO/IaBaJId CUTHAJIBI TPEBOrM emie B KoHie 1980-x,
U TIEPETOBOPHI O CTPYKTYPE COTJIALICHUS 110 OCTAaHOBKE IJI00AJBHOIO MOTEIUICHHS
Havyanuch eme B 1992 r. na Berpeue Ha BbicHieM ypoBHE nuaepoB 3emiu B Puo.
Kpome Toro, eme B 2009 r. Ha BcTpeue B Komenrarene 6onee wem 100 cTpan
B pamMkax COP15 moroBopwiuchk 00 OOIIMX IIarax Mo HEIOMYIICHUIO TOBBIIICHUS
riobanpHON Temreparypbl 3emumn Oonee wem Ha 2°C B 21 cronmermn. OmHako
CTPEMUTENIHOE MOBBILIEHHE 3TON TEMIIepaTyphl 3a MOCIEAHNE MATh JIET 3aCTaBHIIO
BHOBB 00paTUTHCA K 3TOM TEMe.

[Napmkckoe Cornamenue npeaycMaTpruBaeT oOIie YCHITHS BCEX CTpaH 3eMIIH,
LEJIBIO KOTOPBIX SIBIAETCS HEAOMYIIEHHE KaTacCTPO(UIECKOro N3MEHEHUS KIIUMaTa
MyTeM COKpAallleHUs] SMHCCHUU YTJIEKUCIOro Trasa Ao yucroro Hois k 2100 r.,
Mepexo/s OT HCIOJNB30BaHMS WCKOMAEMOTo TOIUTMBA B IOJIL3Yy Ooliee 3eIeHOM
SHEPTEeTHKH C UCTIOIh30BaHUEM TTI00ATBPHO COTHEUHON M BETPOBOH 3Hepruu [1].

Orto Cornamenne TMOKa3bIBaeT HAIly TOTOBHOCTh JEMCTBOBaTb, M XOTA
HEOO0XO0 UMbl HAMHOT'O OOJIBIINE M3MEHEHHUS, HO OJTHO M3 00S3aTENIbHBIX YCIOBUH
[Mapuxckoro cornamenus TpeOyeT MATWIETHUX MPO3PAadyHbIX IUIAHOB JAEHCTBUSA,
KOTOpbIE JOJDKHBI OyAyT pa3padoTaTh KakAoe IOCyJapCTBO-TIOAIMCAHT, YTOOBI
JIaTh TOTYOK K HEOOXOMMBIM HIaram.

VYKpanHa TaKkKe HaxXOAWTCS CpeOu CTPaH-NOJNMCAHTOB, M YKPaHMHCKUH
napiaMeHT paTUHUIEpoBai 3To coriamenue 14 uromns 2016 r., cta 20-i cTpaHOit
(Tomeko 20-it!), chmemaBmieit 3Tto. C coXajleHHWEM HagO0 OTMETUTh, YTO CpEeAH
BBICTYINABIINX B MMapiaMeHTe JIUI] He 0Ka3aJoCh HU OJHOTO, KTO YIIOMSHYJ OBl MpH
3TOM BO300HOBJISIEMYIO SHEPTE€THKY.

Jloxtop Moxanec Epnenaitnen n3 KomymGuiickoro Yuusepcurera (CIIIA)
ONIpENeNIIeT TPU TJABHBIX KpPUTEPHUS, KOTOpPbIE MOTYT IIOMOYb IOCTPOUTH
PEATUCTUYHYIO TOJIMTHKY, TO3BOJIIOILYI0 pealu30BaTh IOCTYJIATBl  3TOTO
cornamienus [27]:

— TIOJUTHKA COXpAaHEHHs KJIMMaTa JIOJDKHA BECTH TEXHOJIOTUYECKHUE
U TIOJIMTHYECKHE TIPe0Opa30BaHuUs B OJIHO U TO JKE BPEMS;

— TEXHOJIOTHMYECKHE npeoOpa3oBaHus 03HAYaloT MOOIIPEHNUE
HU3KOYTJIEPOJUCTHIX TEXHOJOTHH, Jenas uX Oojiee KOHKYPEHTOCHOCOOHBIMH
OTHOCHUTENILHO HCKOIIAEMOTO TOILINBA;
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— TIOJIUTHYECKOE IMpeoOpa3oBaHME O3HAYACT, YTO Kakaas MajJeHbKas moodena
B OTOM HAaNpaBJICHWH JOJDKHA OBITh BBINOJHEHAa TaK, YTOOBI BBICTPOHMTH
MOJIMTUYECKYIO MOJEPKKY HIee COXPAaHEHUS KJIUMaTa B KaKIOM H30HpaTeIbHOM
OKpYyT€, B KayKJIOM CTpaHe.

I'enepanbusiii cekperaps OOH Ilan I'n MyH Ha koHdepenuuu B [lapmke 3asBuu,
YTO «IPOU3BOJACTBO M HCIOJNB30BAaHHE DSHEPTUM OTBETCTBEHHBI Oojiee uyeM 3a
II0JIOBUHY ITOJTHOM SMHCCHM YIJIEKUCIIOTO Ta3a Ha 3eMHOM Iapey». OH OTMETHII, YTO
«TEXHOJIOTHH HCHOJIb30BaHUsI BO30OHOBIIIEMOI SHEPrHH CTaHOBSTCS Bce Oolee
JELIEBBIMU U KOHKYPEHTOCIIOCOOHBIMH, 1 MHOTHE JIFOJIU BIIEPBBIE MOIYYAIOT JOCTYII
K  DJHeprud  Onarofaps  COJHEYHbIM  [aHEIsIM,  BETPOTYpOMHaAM U
MuHuTHApOocTaHmmsaM» [28]. Tam ke (Ha KoH(epeHIMM) ObLIa 3amylieHa
Adpuxanckas MannmatnBa Bo3oOHOBIsieMOl DHEPreTHKH, MperycMaTpHUBArOIIAs
uHBecTHIHIO $5 MiIpa Ha adyprKkaHCKOM KOHTHHEHTE B Teuenue 20162020 rr.

Kputnku npenynpexxaaroT, 4To onpeaeseHHsle nenu [lapmkckoro coriameHus
no cokpameHuto smuccur CO, SBISAIOTCS CIUIIKOM HHU3KHMH, YTO TEMII WX
BBITOJIHEHUS SIBJISIETCS CIMILIKOM MEAJICHHBIM U IOTEPIIETO HeyAady HNpeaoKeHue
0 TOM, YTOOBI YCTAaHOBUTH IITPA]BI 32 HECOOITIOICHUE COTIIAIIICHHS.

B cornamenue kiauMmarta BKJIIOUEHBI TIOJIOKEHHUS, KOTOpBIE MPHU3HAIOT
KPUTHYECKYIO POJIb, KOTOPYIO TPaKOaHCKOE OOIIECTBO IOJDKHO UIpaTh B TOM,
4TOOBI 3acTaBuTh 3T0 Cormamenue padorats. OHO oOpamaercss K TpaxkaaHam
C TpOcb0OH MOBBICUTh MX YCWIHS U JCUCTBHUS TMOANCPKKH, YTOOBI YMEHBIIHUTH
amuccuio CO,. DTO cUTHATU3UPYET O TPeOOBAaHHMM KO BCEM HaM, 4TOOBI OBITh
aKTHBHO 3aHSATHIMH B IPE0OPa30BaHMUHU HAILETO MHUpa OT HAXOMSIIEroCsl BO BJIACTH
HCKOMAaeMOoro TOIUIMBA K TOMY, KOTOpPBIA JBHraeTcsi K BO30OHOBIISIEMOM
sHepreTHke. B TO Bpems Kak 3TH CJOBa HE COCTAaBIAIOT MPHU3BIB K PEBOJIOLIH,
sicHo, 4yTo 1 OOH, 1 MHpOBBIE TUAEPHI IPU3HAIOT, YTO PAHEE YUACTUE IpaXKJaHUHA
B peUIeHHMH MnpolieM TI100aJbHOr0 MOTEINICHHS OTCYTCTBOBAJO. YCHEX WM
HeyJla4ya COTJIalleHHs HaXOsATCs Ha TUIedax BeeX JIro/el 3eMIIH.

6. BoszoOHoBisiemass 3Hepretruka. B suBape 2016 r. MexayHapoaHoe
areHTCTBO 10 BO30OHOBIsIEeMOH 3HepreTuke nposeio B AGy-Jlabu, cromune OAD,
MeXIyHapoaHble Jnebatel mo pe3yiabratam [lapmwkckoro Cammura 2015 T.
I'enepanbhsiii cekperaps OOH Ilan 'n MyH noauepkHyl, 4TO «BO300OHOBIIsIEMAsI
sHeprusi OesrpaHnyHa W OyneT Bcerza, U 4eM OOJbIIE IKOJIOTMYECKH YHCTBIX
MIPOM3BOJCTB IHEPIrUM MBI OylIeM CTPOWUTh, TEM JAELIEeBIe OyAeT Takas SHEPrHs»
[29]. Tam sxe rocymapcTBeHHbII MUHUCTP dHepreTuku ['epmanuu P. Bak cka3ai,
YTO BO300HOBIIIEMAasl HEPrHsl CTAHOBUTCS BCE JEIIEBIEe U OepeT BepxX Hax
SHEpruel W3 TPaIWLMOHHBIX WCTOYHHMKOB, M HauOosee Oe30macHOW H
3 (EeKTUBHOI MO [IEHe CEeroJHs CTAHOBUTCS SHEprus oT Berpa U cosHia [30].
HenasHwuit onpoc 00111ecTBEHHOr0 MHEHHS TTOKa3ajl, uTo 87% xoTenu Obl MoTyyaTh
SHEPTHUIO OT COJIHEYHBIX 3JIEKTPOCTAHLNMN, 78% — OT BETPOBBIX M TOIBKO 8% — OT
SITEPHBIX.

B 2015 r. Bo BceM MHUpe ObLTO HHBECTHPOBAHO B BO30OHOBISIEMYIO DHEPTETHKY
$286 mapa, win Ha 7% Gonbie, ueM B 2014 roxy, u3 Hux 44% MPOUHBECTHPOBAHO
B COJIHEUHYIO 3HEPreTHky, 35% — B BeTposHepreTuky u 11% — B sHepreTuky Ha
O6momacce, ¥ B 3TO K€ BpE€MsS HHBECTHUIIMHM B HOBbIE IPOU3BOJACTBA 3HEPTHUH,
COKUTAOLIHMe yroyb, He)Th M MPUPOIHBIH ra3, coctaBmwmu $253 mupa. Kpome Toro,
2015 r. ObUT mepBBIM, KOTZIa MHBECTULUH B BO30OHOBISIEMYIO HEPIeTHKY OBLIH
00Tl B PAa3BUBAIOIINXCS CTPAHAX, YeM B MPOMBIIUICHHO pa3BUTHIX — $156 mupa
nporu 130 [31] ($118 mupa TONBKO B BETPOBYIO M COJNHEYHYIO). BiiokeHHBIE 3a
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nocieanue 12 jeT B MUpe B pa3BUTHE BO30OHOBJISICMOM 3HepreTuku $2,3 TpiH
MIPUBENN K TOMY, YTO 3a TMOCIeAHne 6 JIeT ce0eCTOMMOCTb SHEPTHUH OT BETPOBBIX
AIEKTPOCTaHIUK cHU3MIACh Ha 60%, a OT coMHeyHBIX — Ha 82%.

OnmHako POCT MHBECTHLMH B UYUCTYIO SHEPTETHKY HAOJIOJacTCs HE Be3Je.
EBporma, xorga-To MEpOBOW JHIEp B pacxojax Ha BO30OHOBISIEMYIO SHEPTETHKY,
YMEHBIIINIA CBOM MHBECTHIIMM H3-3a AKOHOMHYECKOTO 3acTos. B mpommiom romy
EBpomna ocymiecTBuia cample Malible HHBECTUIIUN B BO30OHOBIIIEMYIO SHEPIETHKY,
HaumHas ¢ 2006 r. EBpoma BeiTecHeHa KnuTaeM, Kak HOBBIM MHPOBBIM JIHIEPOM,
JIBUTAOIINM BIIEpe]l BO3OOHOBISIEMYIO SHEpreTHKy. Kurtait moTpaTun pexopaHbie
$103 mupn Ha pa3BepThIBaHHE HHGPACTPYKTYPHI IKOJOTHUESCKH YHCTOTO BHA
SHEPTUH B MPOLLIOM rofay. 1o Ha 17% Oomnblle, YeM B MpeALIECTBYIONIEM TOAY,
U moYTH cToiibKo, ckoimbko CIIJA m obwemmueHHas EBpoma 3aTpaTwiin BMeECTE.
Pacxozp1 B CIIA noBeicurcs Ha 7,5% B 2015 1. 1o $56 mapx [32].

B 2015 r. Bo3oOHOBNSIeMasi IHEPreTHKA, UCKIIOYas OONbLIME THAPOCTAHIINY,
BCE elle MPEACTaBIII€T MEHBUIMHCTBO BO BCEMHUPHOH IOJIHOW YCTaHOBIECHHOU
MOIIIHOCTH JHEPTeTUKH (MPUOIM3UTENFHO OnIHA miectas, win 16,2%), HO 3Ta
BeMMYKMHA pojosrkaeT pacte (oT 15,2% B 2014 1.). Tem BpemeneM QakTudeckoe
ANEKTPUIECTBO, MPOU3BEACHHOE BO30OHOBISIEMOW YHEPTETHKOW, COCTABHIIO YXKE
10,3% mupoBoro renepupoBanus B 2015 r. (ot 9,1% 8 2014 1.) [31].

Kwurait ycranosun B 2015 1. 1Ba MUPOBBIX PEKOpAa — BBEJI B IKCILTyaTAIHIO
HOBBIE BETPOYCTaHOBKM o0ImIed MomHocTeio 30,5 I'BT u HOBbIe coMHEUYHBIE
SHEpProcTaHImu MOoIHOCTRI0 16,50 BT. B TO e Bpemst morpebnenue yris B Kurae
CHH3HWJIOCH MouTH Ha 5%. OO0Imas MOIIHOCTh BETpOycTaHOBOK B KuTae k KoHILY
2015 roma nmocturma 145 I'Bt, uro moutu BABoe BeImie, yem umeercs y CIIA
(75 T'Bt), u 6osee yem BTpoe Bbiiie, yeM y ['epmanun (43 I'Bt). B 2016 r. Kutait
IJIJAHUPYET BBECTH B ACHCTBUE BETPOYCTAHOBKUA MOUTHOCTHIO 24 I'BT U conHeuHble
sHeproctaniuu Ha 18 I'BT ¢ OZHOBpEeMEHHBIM CYIIECTBCHHBIM CHIDKCHHUEM
ucronb3oBanus yris [33].

B MHnuu MOIIHOCTH BETPOYCTaHOBOK K Hauanmy 2016 r. mocturna 26 I'Br.
Wuaus oObsiBUIa O IUlaHaX CO3/JaHus BeTpoctaHiuu Ha 170 MBT, toe Oynmer
85 2MBT-x BerpoycTanoBok. ConHeuHas 3HepreTrka Mannu Havana 2016 r. ¢ 7%
cokpamenus tapugos 1o 6,5 ¢ CIIA 3a kBr-yac, npuuem 3a nociegHue S JeT 3T
tapubnl cHudwinch Ha 80%! Wumus oObsBuna o0 wuHBectuimu $11 mipa
B teuenue 2016-2020 rr. mist ycranoBku 30 MIIH UPPUTAITMOHHBIX HACOCOB HA
costHeuHo# sHepruu [33].

[IpousBoactBo nsnektpuuectBa B CIIA 0T BETPOBBIX U  COJIHEYHBIX
sHeprocTaHIuit Beipocio B 2015 r. va 20,7 MBT-uac nio cpaBaenuio ¢ 2014 r. B o
YK€ BpeMsl TeHEpHPOBAHHE JIEKTPUIECTBA OT MCKOIIAEMOT0 TOIIMBAa CHU3MWIOCH Ha
18 MBrT-uac [34]. TIpou3BOACTBO 3HEPIHH OT BO30OHOBJSIEMBIX HCTOYHHUKOB
B 2015 1. cocraBuio 12,8% OT Bceil MpOU3BEACHHON B CTpaHE dHEPrUuu (OT YIS —
33%, ot mpupomHoro raza — 32,5%). A BOT MO BEIMYMHE BCEX BBEIACHHBIX
B Jeiicteue B 2015 1. HOBBIX D3HEPrOMOLIHOCTEN SHEPrOCTAaHIMM Ha
BO300HOBIISIEMBIX UCTOYHHUKAX cocTaBmIH 69%.

B Tepmanmm B 2015 1. HpPOW3BOACTBO DHEPTUM OT BO30OHOBISIEMBIX
HMCTOYHUKOB cOcTaBUio yxe 32,5% oT Bcero oObema IMPOW3BEJCHHOW SHEPTUH
(10% B 2005 1. 1 4,5% B 1995 r.), mpuuem Oonee 42% 3Toii SHEPrum odeceuna
BeTpodHepreTuka [35]. OTMETHM, YTO yXKE ceiuac CeBEpHBIC HEMEIKHE 3eMITH
MexnenOypr-Ilomepanus u [lne3sur-I'onpmreitn padortator Ha 100-mporeHTHOMI
YUCTON BO30OHOBISIEMON YHEPTHH, TIIABHBIM 00pa30M Ha BETPOBOH.
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o MomTHOCTEH BO30OHOBISIEMOM YHEPTETHKH B OpUTAHCKOM T€HEPHPOBAHUN
JNEKTPUYECTBA MOBBICHIACh A0 peKopaHbix 24,7% B 2015 1. Mo cpaBHEHHIO C
19,1% B mnpenplaylieM TroAy, COIJIACHO HOBBIM JaHHBIM MUHHCTEpPCTBA
sHepretukn U M3menenus knumara (DECC) [36]. BozoOHoBnsiemas sHepreTHka
Benukobpurannn npomssena 83,3 TBr1-uac anexrpuyectsa B 2015 ., uto Ha 29%
oompiie, yeM B 2014 r. IIpon3BOACTBO IEKTPUIECTBA OT BETPOCTAHITHI B CTpaHE
yBenmmumwiiock B 2015 1. Ha 53,7% u cocraBmwio 40,4 TBr-yac. BenukoOpuranus
3akoHumna 2015 r. ¢ 30 I'BT ycTaHOBIEHHOW MOIIHOCTH BO30OHOBISIEMOIt
SHEPTreTHKH C yBeTM4IeHneM 110 cpaBHeHuIo ¢ 2014 1. Ha 4 ['BrT.

Haunbonee BmeuaTnsioT ycmexu B Pa3BUTHH BO30OHOBISIEMOH SHEPTETHKH
Tako ManeHbKOU cTpanbl, kak Janus. Eme B Hawane 1970 r. 92% sHepretuxu
Hanmu paborano Ha mmmoptupyemoit Hedptu. Ceronus 6omee 40% armekTpudecTsa
B JlaHuM — OT BO30OHOBISIEMOM SHEPTETUKH, U CTpaHa CTPEMHTCS TOCTUTHYTH 50%
kK 2020 r. u 100% k 2035 r. Janus Takxke IUIaHUpPyeT yMeHbIUTH K 2020 T.
amuccuto CO, Hmke ypous 1980 r. [37].

Celiyac Ha TeppUTOPHH CTpaHBl pacmonoxkeHo Oonee 300 BETPOYCTaHOBOK,
o0mieit MomHOCThIO0 5 'BT, KOTOpY!IO 32 crienyroimue 5 JeT COOUParTCs YBEIUYUTh
Ha 0,5 'BT. MomHOCTh 0¢(IIIOPHBIX BETPOCTAHIINN HA PACCTOSHUHU OKOJIO 2 KM OT
Oepera cocrasisier okoino 1,3 I'BT, u 3a 3Ti ke 5 JeT 3Ty MOUTHOCTh TUIAHUPYIOT
yBenuuuth Ha 1 I'BT. YHHKanbHOCTH CTpaHBl COCTOMT TakXe M B TOM, UTO 3a
nocienqaue 30 ner moTpebiieHHMe DHEPruM MPAaKTUYeCKd HE HW3MEHHIIOCH,
a HaIlMOHAJIbHBIM BaJIOBOM MpOIYKT BhIpoCc BABoe. Ceilyac uenp J[aHMH COCTOUT
B TOM, YTOOBI YMEHBIIUTH MOTpebicHue 3nekTpodHeprun k 2020 r. Ha 74%
otHocutenbHo 2010 1. Cromt oTrMerutTh, uTo ¢ 2013 1. B Jlanum 3ampermieHo
WCIOJB30BaTh ISl OTOIUICHUS HOBBIX 3JaHUN HE(Th WM Ia3.

W B 3akmioueHne OTMETHM, YTO B YKpawHe celdac o0Ias MOIIHOCTb
YCTAaHOBOK ~ BO30OHOBISIEMO HSHEpPreTMKHM He mpeBblmaeTr 1% OT  Beex
SHEPreTUYECKUX MOIIHOCTEH.

7. Potopsl /lapbe ¢ npsAMBIMH YIPAaBJIseMbIMH JIONACTAMHA. CerogHs B Mupe
Haubosee pacnpocTpaHEeHbl BETPOIHEPrETUUECKUE YCTaHOBKHU (B3Y)
C TOPU30HTAIBHON OCBIO BpallleHHs BETPOABUIATENS C YCTAHOBIEHHON MOITHOCTHIO
OT COTEH BAaTT JO HECKOJNbKUX MerasarT. Takue BDOY T1peOyroT anst ycTaHOBKH
BEPTUKAIBHBIX OameH BbicoTor oT 10 10 150 M, MeXaHU3MOB TSI OPHEHTHPOBAHUS
IUTOIIAAN BpAIICHUS BETPOPOTOpa MEPHEHIUKYJSIPHO HANpaBlIeHUIO BeTpa U
3HAUUTENBHBIX YYaCTKOB 3€MHON MOBEPXHOCTH, B HECKOJBKO pa3 MPEBBILIAIOLINX
BEJIMYMHY OMETaeMOH ILTOIaan BeTpopoTopa. B To ke Bpems BOY ¢ BepTukanbHOI
OCBIO BpallleHus BeTpopoTopa (Tumna poTtopa Jlapbe ¢ MpsMbIMH JIOIACTSIMU) UMEIOT
TaKkue JOCTOMHCTBA, KaK HE3aBHCUMOCTh (YHKIMOHHPOBAHUSI OT HATPAaBICHUS
JCHCTBUSI BETPOBOI'O IOTOKA, BO3MOXKHOCTD IEPEX0Ja OT KOHCOJIBHOTO KpEIICHUS
OCH BETpOpOTOpa K JBYXOIOPHOMY, BO3MOXKHOCTH pa3MEIIEHHs IOTPeOUTENs
SHEPruM (IJIEKTPOTECHEPATOP, HACOC) B OCHOBAHMU BETPOYCTAHOBKH, YIIPOIICHHE
KOHCTPYKIUH JIONACTEH U UX KPEIUIEHHsI, BO3MOYKHOCTh pPa3MEILEHNsI BETPOPOTOPOB
HebOoubIoi MomHOCTH (10 5 KBT) Ha kpbimax 3manuii [38]. OmHUM U3 TJIaBHBIX
HEJIOCTaTKOB BeTpopoTopoB ¢ BOB ¢ kecTko (HUKCHPOBaHHBIMH OTHOCHTEIHHO
TOPU30HTAIBHBIX TpaBepC JIONACTAMHU SBIISETCS BBICOKAs CKOPOCTH BETPOBOIO
MOTOKA, MPH KOTOPOM MPOMCXOAUT CaMO3aIlyCK POTOpa BO BpalleHHE, W OOJbIINE
BHUOpaIyy Ha Bay.

W3BectHo, dWro Hamuume y BeTpopoTropa Jlappe MexaHuW3Ma YIpaBieHHUS
[IOJIO)KEHUEM JIONAcTeld JaeT BO3MOXHOCTh IMOBEPHYTH JIOMACTH OTHOCHUTEIBHO
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TpaBepc TaKuM 00pa3oM, YTOObI M3MEHUTh BEIMYUHY M HalpaBiICeHUE JNeHCTBU
BO3HMKAOIIEH Ha HUX a3pOJMHAMHUYECKON CHJIBI TaK, YTO MOSIBUTCS BO3MOXHOCTb
caMmo3amycKka poTopa Aaxe MpH MajibIX (Hmopsigka 2—3 M/CeK) CKOpOCTSX BETpa.
Kpome Toro, mnpaBunbHOE yIHpaBiI€HHE TIOJIOKEHHEM JIoMacTeld MO3BOJISET
3HAYUTENIBHO YIyYIIUTh paboune XapakTepUCTHKHU TAKOTO BETPOPOTOpA, CHU3UTH
B HECKOJIBKO pa3 Harpy3Kku Ha Bas BeTpoporopa [39-40].

Crnenyer otmetuTbh, uto euie B 80—90-e¢ roma mpouuioro Beka B MHpe ObLIO
3apETUCTPUPOBAHO HECKOJIBKO MAECATKOB IIATEHTOB HA MEXaHM3Mbl YIPaBJICHUS
jonactaMu poropa Jlapbe, OJHAKO HUIAE€ HUKOIZA HE YIOMHHAIOCh O 3aKOHAX
yhnpaBiieHus JonacTelo. Hamielt 3agaueil ObLIO, BO-NIEPBBIX, CO3JaTh TaKOi
MEXaHU3M YIMPaBICHUS JIOMACTSIMU, KOTOPBI MUHUMH3UPOBaI OBl OTEPU BHYTPH
BETPOpPOTOpa, M, BO-BTOPBIX, ONpPENCIUTh ONTHUMAJIbHOE IIOJIO)KEHHE JIOMACTH
B Ka&)KJIOH TOUKE €€ KPyroBOl TPaeKTOPHHU, KOTOpoe Obl 00eCTIeunIIo MaKCUMATTBHYTO
3pQEeKTUBHOCTL BETpOpOTOpa. OTa 3ajaya pemanach KaK KOHCTPYKTHBHBIMH
pa3paboTkamMM, TaKk W  KOMIIBIOTEPHBIMH  pacyeTaMy,  YYUTHIBAIOLIUMHU
MHOTOTIApaMEeTPHYHOCTh HECTAIIMOHAPHOTO 00TeKaHus jtonacteit [39, 41].

B 2003-2013 rr. Hamu ObUIH CO3aHBI KaK MaJIble MOJEIN C UCCIEI0BAaHUEM HUX
pabotel B rumponotke [45-46], Tak W 3 KpYIHBIX MaKeTa BETPOPOTOPOB,
MPOLIE/IINX UCTIBITAHKS B ad3pouHaMU4eckoi Tpyoe [41-43].

[Ipsimast BepTHKanbpHas JonacTe ¢ cuMMeTpuuHbIM mpodunem NACA 0015
yCTaHaBIUBaJIaCh Ha TOPU3OHTAIILHON TpaBepce Ha OCH, PACIIONIOKEHHOM B LIEHTpe
naBieHuss Npodwisi HA HIDKHEM TOPLE JIONACTH, a YIPaBICHHE JIONAcTH Ha
TpPaeKTOpUH €€ BpallleHHs MPOUCXOAWIIO CHEIUANbHBIM MEXaHU3MOM YIIPaBICHUS,
KOTOpBI ObUT NIBYX THIIOB. MexanusMm ympasieHust Ne 1 cocTosim U3 KpyroBoit
JOPOKKH, C KOTOPOH C MOMOILIBIO Hapbl POJMKOB M JOMOJHUTEIBHOW Ocu Oblia
CBsI3aHa JIonacTk. JJopoxkka uMena BO3MOXHOCTh IIEPEMEILAThCSl OTHOCUTEIBHO OCH
BpallleHUsT BETPOPOTOpa BAOJIb HAINpaBieHHs MPOJOIBHOM OCH THAPOIOTKAa (WU
a’pOJMHAMHUYCCKONW  TpyOBI), B pe3yjibTaTe 4Yero MOSBISUICA  HEKOTOPBIH
OKCHEHTPUCUTET € MEXIy LEHTPOM BpAIEHHs BETPOPOTOpPa U  LEHTPOM
BBIIIEYTIOMAHYTOW KpyroBoil nopoxku [39, 42]. B mexanusme ympasienuss Ne 2
JIOPO’KKa OblTa BBINOJNHEHA NPO(QMIMPOBAHHON TakuM 00pa3oM, YTO TOBOPOT
JonacTed Ha TpaBepce BBINONHSUICS II0 ONPEACICHHOMY 3aKOHY TakK, 4TO Ha
Ooyplieil YacTH KaK HABETPEHHOW, TaK W TIOABETPEHHOM dYacTel KpyroBoi
TPaeKTOPUH Ha JIOMACTH BBIACP)KUBANICS ONPEAETICHHBIH ONTUMAIBHBIA YTOl aTakH,
BEJTMYMHA KOTOPOTo 3aBKcelia oT (hopMel npoduiist u urcina PeiiHonbaca [41-43].

HauOonee ymaynblM oOKazancs IOCIHEIHUA BETPOPOTOP C MEXaHU3MOM
ynpasiaeHus Ne 2, KOTOpBIA MPOXOAMI UCHBITAaHUS U JopaboTKy B 2012-2013 rr.
Hnst onpezeneHUsi ONTHMAIBHBIX VYIJIOB aTakd Ha Mpoduie JIOMacTH 3TOTO
BETpOpOTOpa OBLJIO TPOBEACHO KOMIBIOTEPHOE MOJICIUPOBAHUE OOTEKaHUS
BETPOPOTOpA MPH PA3IUYHBIX PeKUMaxX padboTel. MoaearpoBaHue IPOU3BOINUIOCH
METOJIOM JAMCKPETHBIX BUXPEBBIX OCOOCHHOCTEH B HEIMHEWHOW HECTallMOHAPHOM
nocraHoBke [44]. Hcnonb3yeMblii MeTOA KOMIBIOTEPHOTO MOJEINPOBAHUS
MO3BOJIIET MPOCIEAUTH PAa3BUTHE BO BPEMEHU BUXPEBOTO TEUYEHHS B CIENE 3a
BETPOPOTOPOM M TOIYIUTh KaK MTHOBEHHBIE, TaK M MHTETPaJIbHBIE JTUHAMHYECKUE
XapakTePUCTUKX BETPOpPOTOpa. 3amaBas pPa3iUuYHbIE 3aKOHBI  YIpaBIICHUS
JIOTIACTSAMH, MOXXHO TpPH TEX XK€ TEOMETPUUYECKMX MapaMeTpax BETPOpOTOpa
B JIOCTaTOYHO IMUPOKUX TMpeAeNax H3MEHATh BEJIHMYMHY IPOW3BOAUTEIHLHOCTH
BETPOPOTOpa, a CJIEeNoBaTeNbHO, W pelmaTh 3aJady ONTHMH3ALWK 3aKOHA
yhnpaBieHHs JUId 3aJaHHOH TeOMeTpUM BeTpopoTopa M KodhuuueHTa
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ObicTpoxomHocTH. [lpm 3TOM HaiMuYue YHCICHHON BH3yalH3allUH TEUCHHS
MO3BOJISIET JIy4lle MOHATh (U3UKY TPOMCXOAAIINX TMPOLECCOB U  BBISIBUTH
3aKOHOMEPHOCTH, KOTOpblE HE MOTYT OBITh BBIABICHBI OJHUMH JIMIIb
HWHCTPYMEHTANBHBIMU U3MEPCHUSMH.

Betpopotop (puc. 5) umen crenyronie napamerpsl: JiuHa jgonacti |, = 1,6 m,
JUTHHA XOpsl jtomactu b = 0,25 M, yanuaenne nomacta A = |, /b = 6,4, pagnyc
KpyroBoro BpamieHus: jomactd R = 0,7 M, cpeaHudl OuaMeTp YHpaBiISIOLICH
nopoxkkn D = 0,4 M, mromans pabouero cewenus S = |, 2R = 2,24 M,
kodpdunment samonuenns ¢ = 3b/2R = 0,54. Jlomactu OBUIM BBIIOJHEHB W3
yTIeIacThKa, ¥ OJIHa JIoNacTh Becuia 2,7 Kr.

HwxHuil koHel Bana yXxoAu MO/ MOJI a3pOANHAMUYECKOH TpyOBl, Tlie Ha Bay
pasmemancsi OUck ¢ 60 OTBepCTUSIMHM IJI1 HM3MEPEHUS CKOPOCTH BpAILICHHS
BETPOpPOTOpa, W BaJ YEpe3 PEAYKTOP ¢ KOHMYECKHMMH MISCTCPHIMH COCIUHSJICS
C DIEKTPOMAarHUTHOW MOPOIIKOBOW TOPMO3HOW Mydroit (Mon.14.512.08.1.2).
Junama3oH 3amaBaeMbix My(TOH TOPMO3HBIX MOMEHTOB cocTaBimsn 3+80 Hwm
¢ maroM 2 Hm. Bo Bpems paboTsl BETpopoTOpa CKOPOCTh BO3AYIIHOTO TOTOKA
u3Mepsach B JBYX TOUYKaXx — TIepell BETPOPOTOpPOM Ha paccTostHuu 2,5R ot
BEPTHKAIBHOI OCH BETPOPOTOpa U 3a BETPOPOTOpOM Ha paccrostand 1,5R ot ocw.
[Ipn nawanmpHOW Harpy3ke Ha Bamy B 3 Hwm (compoTuBieHHE HEBKIIOYCHHOM
My(]TBI) BETPOPOTOp camo3alycKajcs MpH CKOPOCTH BETPOBOTO TMOTOkKa V =
2,5+2,8 m/cek, 6e3 Harpy3ku — npu V = 1,8 — 2 m/cexk.

N [ob/ceK 4V=4,0 m/c
B V=64 mic
LA AV=8,9 m/c
BA xV=11,1 mlc
K— Al AV=8,4m/c-qukc
o
A T«
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Puc. 5 — Berpopotop-3 (2012 1.) Puc. 6 — 3aBUCUMOCTH CKOPOCTH BPAIIICHUS
C MEXaHU3MOM ympaBieHus Ne 2 BETPOPOTOpa N OT BEIMINHBI MOMeHTa Mnet
B adpojiuHaMu4eckoit Tpyoe HAY Ha Bany rpu V =var (a) ¥ 3aBUCHMOCTH

BennunH ko3 durmenra Cp oT BETUIHHBI
ko3¢ punnenTa ObICTPOXOTHOCTH Ap TpH
CKOPOCTH BETPOBOro motoka V = 9 m/cek (6)
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3aBUCHUMOCTb CKOPOCTH BpAILLEHHUs BETPOPOTOpa N OT BEIMYMHBI IMOJIE3HOI'O
MOMEHTa Mnet Ha Baldy IpPU pPAa3JIUYHBIX CKOPOCTAX BETPOBOrO IMOTOKa V
npeacTaBieHa Ha puc. 6,a. MakcuMallbHble MOIIHOCTH Ha Baly IOJYyYeHBI IpH
HAaMEHBIINX CKOPOCTSAX BpalleHHs BETPOPOTOpa. YTpaBlieHHE JOHACTIMU
MO3BOJISIET MOJY4YWTh HA Bajly BpallalOUIMA MOMEHT, INOYTH B TpU pasa
[IPEBOCXOAIMIT MOMEHT, CO3[JaBa€Mblii POTOPOM C JKECTKO (DPMKCHPOBAHHBIMH
JIOMACTAMH, XOTS MpPH STOM TIOYTH BIBOE CHIDKACTCS CKOPOCTH BpAIICHHS
BETPOPOTOpA.

OT0 XOpomio BUAHO Ha puc. 6,0, rae MakcuMyM 3(GEeKTHUBHOCTH pPOTOpa
C YIpaBIsEeMbIMH JIOMACTAMH TIONydYeH Tpu Kod(h(uiueHTe OBICTPOXOTHOCTH
Ap = 1,1, a makcumMyM 3((EKTUBHOCTH POTOpa C KECTKO (PUKCHPOBAHHBIMHU
JIOTACTSAMU TIONy4eH Tpu Kodddurmente Ap = 2,1, B To ke Bpems BeITUYHHA
kodpduumenta Cpne y pOTOpa C yHpaBIsIEMBIMHU JIOMACTSAMH MouTH B 1,5 pasa
BBIILIE, Y€M Yy TOTO K€ BETPOPOTOpa C JKECTKO (PUKCHPOBAHHBIMU JIOMACTSIMH
(MexaHn3M ympaBieHHsT CHAT). [Ipu JKECTKOM KpemjeHHH JIOmacTed yroiu
YCTaHOBKH JIOIACTEH COCTABILLUT 8°, UTO COTIIACYETCsI C IAaHHBIMH, TTOJTyYEHHBIMU B
Uncturyre MakMactep B Kanazne [45] npu npojtyBke BETpopoTOpa ¢ pasMepaMu
Hx D=3 x 2,5 M (3kcniepumenTanbHO Cpyy ObLT ToTydeH TaMm He 6omee 0,33).

BeiBoabl. Takum o00pa3oM, MpPUMEHEHHE Yy BETPOPOTOPOB C BEPTHUKAIBHOM
OCBI0 BpAlICHUs] MPOCTOT0 B KOHCTPYKTUBHOM M TEXHOJOTHYECKOM IUIaHE
MexaHusMma ympasieHuss (No 2) TIpsSMBIMH JIONACTAMHU TO3BOJUT 3PPEKTHBHO
WCIIONB30BaTh €ro Jake MpU Maibix (4—6 M/ceK) CKOpOCTAX BeTpa, CHU3UTHh
BEJIMYMHY BETPOBOW HArpy3KH Ha BajJ BETPOPOTOpA M YMEHBIINUTH €ro BUOpauu,
3HAYUTENIFHO YIYYIIUTh paboune XapaKTePUCTHUKH BETPOPOTOpa. ITO MO3BOJISET
HaZEATHCSI, YTO SHEPTOYCTAHOBKH C POTOPAaMH OIMCAHHOW KOHCTPYKLUUH OymyT
BecbMa 3((EKTUBHBIMU IPU HCIIOIB30BAHUHM KaK B BO3AYIIHBIX, TAaK U B BOJHBIX
MoTOKax (pe4HbIX, MOPCKHMX) B KauecTBE TI'€HEPATOPOB SHEPIHU MOIIHOCTHIO
5-10 KBt a1 "HAUBHYaTbHBIX XO3SHCTB.
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