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[IPEAWNCNOBUE

VBaxkaemble unrtarenu!

Hepezl BaMM U3JaHHUC, ITIOCBAIICHHOC U3MCHCHUIO KJIMMaTa — TEMC,
KOTOpasA UMCECT PAJ MPUHIUIINAIIBHBIX OTJINYHH OT APYrux 5KOJIOTHYC-
CKHUX U €CTCCTBCHHO-HAY4YHBIX npo6neM.

Bo-mepBrIX, OHa OTHOCHTEIBHO HOBas, MO3TOMY IIOKAa HEIOCTa-
TOYHO MHTEIPUPOBAHA B MPOrPAMMbI YUEOHBIX KYPCOB IIKOJI U BY30B.
.HIO[[I/I XOpOIIO MOHUMAKOT, YTO 3arpsA3HCHHUC BO3AyXa W BOALI, ACTpa-
Janysa 1mMo4B, BOSHUKAIOMIME W pa3pacCTaromuecsa CTUXHUHHBIE CBAJIKU
OBITOBBIX OTXOIOB B JieCax W Ha 000YMHAX JOPOT M HEKOTOPBIC APYTHE
HpOGHeMBI BBI3BAHbI ACATCIBHOCTHIO YCJIIOBEKA U B KOHCHHOM HUTOIC
YXY/LIAIT YCIOBUS U Ka4eCTBO KU3HH. [IoHUMaHue CyTH MPOOIeMbI
U3MCHEHUs KJIMMaTa rmoka ropaszno ciabee. [ToaToMy 1Mo M3MeHEHHIO
KJIUMara Ha JJAaHHOM dTare TpeOyeTcsl He CTONBhKO ydeOHOoe mocobdue
M0 METOJIMKE TPEMOIaBaHus, CKOJIBKO TOCOOHE ISl YUUTENs, COAep-
xariee HeoOXonuMyIo 0a30Byr0 HH(POPMALIUIO 110 STOH TeMe.

Bo-BTOphIX, ©3MEHEHNE KJIIMMaTa — MpoodieMa rimobdanbhas. M mu-
JIMOHBI, ¥ THICSIYH JIET Ha3a ] KJIMMAT MEHSJICS MO/ ICHCTBHEM SIBJICHUHN
MJIAHETAPHOTO MAacITa0a: TEKTOHMYECKUX MPOIECCOB, H3MEHEHUS Op-
OUTBI M pagualMOHHOTO Oaanca 3emun B 11e1oM. CTOJb ke TIT00aTh-
HO ceiyac u 3arpsi3HeHne aTMOChephl YeT0BEKOM — JIOTIOTHUTEIHLHOE
BO3JICHCTBUE, KOTOPOE HAKJIAJBIBACTCS HAa €CTECTBEHHBIC MPOIIECCHI.
[ToHATh MPUYKMHBI U3BMEHEHHUI MOXHO, TOJIBKO 3Hasi CUTYallMIO Ha BCEU
mranere. OIHAKO BEHIABUTH IOCISACTBUS M3MCHEHHI KIMMaTa U BO-
BpeMsI PUHATHh MEPHI MOYKHO TOJIHKO Ha MECTE.

DTa KHUTA MOATOTOBIIEHA, IPEKIE BCETO, HA 0a3e TOKIaI0B U OFOI-
nereneid Pocruapomera, mociaenHux pabOT €ro MHCTUTYTOB, CIHCOK
KOTOPBIX MPEJCTABIEH B KOHLE. 3[€Ch TAK)K€ MUCIOJb30BAHbI JAHHbBIE
10 DKOJIOTUU M KIMMATy, MOJlyudeHHble BceMHupHBIM (OHAOM TUKOM
npupozasl (WWF) u3 3anmoBeJHIKOB 1 HAITMOHATBHBIX IMTAPKOB, a TAKIKE
OT PErMOHAJIbHBIX 3KCIIEPTOB.

CHOpBI O KJIMMAare, MpUYMHAX W TCHACHIMUAX €0 H3MCHCHUSA
HC MpPCKpaaroTcsH. I/IHTepeCHO, 4qTO CIOPAT, KaK MpaBUJIO, HC KJIHU-
MaToJIoTHu, a YYCHBIC JPYTUX CHGHI/I&J’IBHOCTGﬁ, KYPHAIUCTHI, ITOJIHU-
THUKHU, OM3HECMEHEI. HpI/I 3TOM OHH IIBITAXOTCA OTCTAaMBaTb KpaﬁHHe
TOUKHU 3pCHHA: OAHU TOBOPAT, YTO YCJIOBCK Ha KJIIMMAT HC BIIMSACT,




a Ipyruec — 4TO BCC OMPCACIIACTCA HeﬁCTBHHMH YCJIOBCKA U MbI HJIEM
K KIuMarudeckoi karactpoge. Kak gacto ObiBaeT, HCTHHA mocepe-
IUHE: MYCTh YIPO3bl CYIIECTBOBAHUIO )KM3HU HAa 3€MJIE HET, HO, KaK
MOKa3aHO B HAYYHBIX TPyJaX, (hakT BO3JCHCTBUS YeIOBEKa HA KIIU-
MaT COMHCHMUS HE BbBI3BIBACT.

Jlnist Toro 4ToOBl pa3o0paThCst B CUTYalluu co «cropamu», B CILIA
Jla’ke TPOBEJIU CIEeLUaIbHbIE ONPOCHL. BBICHUIOCH, YTO C akKypat-
HBIMU U MO-HAyYHOMY C/E€p’KaHHBIMHU (POPMYITUPOBKAMH, TAKMMHU KaK
IPUBEACHBI HUXKE, B PE3IOME IEPBOr0 TEMATUYECKOIO paslena, Co-
IVIACHBI MPAKTUUYECKU BCE aKTUBHO pabOTAIOIUE yUSHBIS-KINMATOJIO-
ru'. B To e Bpems B mpoOiiemMe KiuMara eiie 04eHb MHOTO HEsSICHOTO,
W, YUTasi KHUTY, BBl 9TO HE pa3 oTMEeTHTE. B 1aHHOM citydae, yToObI
HE UATH MPOTUB MUCTHUHBI, OYEHb BaXKHO HCIIOJIB30BAThH MPEEIbHO BbI-
BEPEHHBIE BBIPAXKEHUS O CTENEHM M3YUYEHHOCTH TOrO MJIM MHOTO BO-
npoca.

ViMeHHO B TakMX TIIATEIbHO BBIBEPEHHBIX (OPMYITHPOBKAX aB-
TOpPBI M3NararoT npobjemy. CHavajga pacCMOTPEHBI M3MEHEHHS KIIH-
MaTa Ha IJIaHeTe, MOToM cutyauus B Apkruke. Crenyromas Tema
«Jlec m kmMMaT) OXBaTBIBAET BCE Jieca HAIIEW CTpaHbl. DTO pe3ylib-
TaT CMENUALHOTO MCCIIEIOBAaHUA, TPOBEACHHOTO ISl TAHHOW KHUTH
npod. MI'Y umenn M. B. Jlomonocosa Jl.I'. 3amonoqurkoBsiM. Jlanee
UICT XapaKTEepPUCTUKA MECTHBIX WM3MEHEHUH KJIMMaTa, WX IMPOTHO3,
OTHMCaHUE BEPOATHBIX MOCIEIACTBUN U MEP, KOTOPHIE MOKHO MPEATPH-
HUMAaTh B K&KJIOM U3 PETHOHOB.

3aBepIIaroT KHATY Pa3Jieiibl, B KOTOPBIX pacCKa3aHo O TOM, YTO MO-
JKET CHeNaTh KaXKIblii U3 HAc, YTOOBI CHU3UTH BO3JIECHCTBHE YEIOBEKA
Ha KIIMMAaTHYECKYI0 CUCTEMY U OTHOBPEMEHHO 1103a00TUThCS 00 SHEP-
TeTHYECKOM OIOKETe CTPaHbI M 0 OIODKETE CBOCH ceMbU. DTO cOepe-
KCHHUE TeIUIA U 3JICKTPOIHEPTHH.

Haneemcs, uTo npumMepbl KOHKPETHBIX JCHCTBHI HA yPOBHE IIKOJI,
CeMel U OTJIEIbHBIX IPAXKIAH MOMOTYT YUUTENIO BKIIOUUTh B 3aHATHUS
HHTCPAKTUBHBIC 6J'IOKI/I, CTUMYJIUPOBATh IPOAKTUBHOC YUACTHUEC IKOJIb-
HUKOB B OOCYXXICHUM MPUYUH U3MEHEHUS KJIMMara, BO3MOXXHBIX Mep
10 aganTanuu UJjin CMATr4€HUIO HOCHCI[CTBI/Iﬁ TaKOI'0 U3MCHCHHUA C06-
CTBCHHBIMU I[Gf/iCTBHSIMI/I.

Llenp paboThl — MOKa3aTh COBPEMEHHBIN YpOBEHb 3HAHHWN B 00-
JACTH W3MEHEHHS KIIMMaTa M COACHCTBOBATh IIMPOKOMY HCITOB30Ba-

! Consensus Among Scientists: Climate Crisis Is Due To Human Activities. 7 February, 2013
http://www.countercurrents.org/cc070213A.htm CM. Takke TUCKYCCHOHHBIA ()OPYM yUCHBIX-
KITMIMaToJIoroB www.realclimate.org



HUIO ITOJTYUCHHBIX 3HAHUU Ha MPAaKTHUKE B COOTBETCTBUU C IPUHIHUIIOM
«Mpicnu To6anbHO, IEHCTBYH JTOKATBHO! ).

Brpouem, HEBO3MOKHO 00BSATH HEOOBATHOE, M B KHUTE HET MHOTUX
BeIleH, UMEIOIINX OTHOIIEHHWE K TpoliieMe Kiumara, B 4YaCTHOCTH,
OTMHCaHUs MPOOIEMBbI OTXOA0B, SKOJIOTUYHOTO TPAHCIIOPTA U T. 1. 371eCh
aBTOPHI OTPAHUYMIIUCH CIIPABOYHBIMHU MPHIIOKEHHUSIMHU TI0 BBIOpOCaM
MTaPHUKOBBIX T'a30B U 3KOJIOTMYECKOMY CIIEY, TJI€ MOXKHO HAUTH CChUI-
KM Ha U3JIaHKs, OCBEIAIOIIME CaMbli IIUPOKUM CIIEKTP BONPOCOB. Pe-
TMOHAJIbHbIE U3MEHEHUS KIIMMaTa U UX MOCIEICTBUS TAKKE MMOKa pac-
CMaTpPHUBAIOTCS JIUIIb JJIs1 HEOONIBIIOTo uncia cyorekToB Poccuiickoit
®enepanuu. Koneuno, xorenock Obl 0XBaTUTH BCe peruonbl, Ho WWF
Hayvall ¢ TeX, TJe OH HauboJsiee akTUBHO padoraer. JlaHHas KHHUra u3-
JaHa B JIByX BapuaHTax (BbIIyckax). B mepBoM paccMmarpuBaroTcs
HECKOJILKO PETMOHOB ceBepa eBponeiickoil yactu Poccun u 3anaaHoi
Cubupu, a Bo BTopoM — psii peruoHoB JlanbHero Bocroka.

Jlnst yno6cTBa pacpOoCTpaHEHHUs U MCIONIBb30BaHU HH(OpMaIu
BCE pa3/eiibl JaHHOW KHUTH pa3MelleHbl Ha KJIMMaTHIECKON CTPaHUIIS
caiita WWF Poccun (www.wwf.ru/climate) kak B Bune pdf daiina, Tax
u B popmare MS Word. Tloxanyiicra, HCHONB3YHTE 3TH MaTepuabl
Kak MOXHO 1mupe. JKemaem BaM ycCIieXoB.

Hupexmop WWF Poccuu no oxpane npupoosi
K. 0. H. B. B. Dnuac




bJIATOIAPHOCTH

ABTOpBI XOTeNX OBl BBIPA3UTh OJIATOAPHOCTH OOJiee CTa yYUTENsIM
LIKOJ M IIPENOAABATENAIM BY30B U3 pa3HbIX ropofos Poccuu, ropsado
Y KOHCTPYKTUBHO OOCY)XJaBIIMX KHUTY HAa CEMUHapax B ApXaHrelb-
cke, BimaguBoctoke, MockBe u Mypmancke. HecCKONbKO ONBITHBIX
IpernojiaBaTeseil U METOANCTOB U3 PA3HBIX PETHOHOB JIF00E3HO coIla-
CHJINCH OBITH perieH3eHTamu JanHoi kauru: H. M. bei3osa, O. H. Ilep-
MmsikoBa, I. M. Yan u O.b. Uexonnna. OHM gau Maccy IEHHBIX COBE-
TOB M 3aM€4YaHMi, KOTOpbIE MTO3BOJIMIIN CHENaTh Halle u31aHue ooee
YETKHUM M JETKUM JJI1s1 oHuMaHus. bojee Toro, I. M. Yan moaroToBu-
J1a celalbHOE MPUIIOKEHNUE, T/1€ OMUCHIBAIOTCS IIKOJIbHbBIE Pa0OTHI,
BbINIOJIHEHHBIE HA JlanbHeM Bocrtoke. bonbiioi Bkiaa B MOATOTOBKY
KHUTH BHECJIH COTPYIHUKU WHCTUTYTa I06aIbHOTO KIMMaTa U KO-
noruu Pocrunpomera u PAH I'.B. I'py3a u D. fl. PanbkoBa, xoTopsie
[IPOAHAJIM3UPOBAJIM IaHHBIE MECTHBIX METEOCTaHIIMM, 6€3 uero Haua
pabota nMena Obl MEHBIIYIO MPAKTUYECKYIO HATTISITHOCTD.

Mps1 G6narogapuM COTPYIHUKOB HAI[MOHATBHBIX MAapKOB, 3aMOBEI-
HHUKOB W 3aka3HMKOB — bacrtaka, Kenosepckoro, Komanngopckoro,
Kponouxkoro, Kypunbckoro, Jlamnanackoro, Henenkoro, IlacBuk,
«Pycckasg Apkruka», Cuxor3-AJIMHCKOIO, a TaKxke psaga Apyrux. OHu
3aMHTEPECOBAHHO OTHeCHCh K mpockbe WWF Poccum un orBeTmim
Ha BOIPOCHI 0 HAOIIOIaeMBIX Ha UX TEPPUTOPHUH ABJICHUSX, IPSIMO WIH
KOCBEHHO CBSI3aHHBIX C U3BMEHEHUEM KJIMMaTa.

Tax:ke MBI XOTe€nU Obl BBIPA3UTh OJArolapHOCTh CHEIHAIUCTaM,
KOTOpbI€ NOMOIVIM HaM B MOJTOTOBKE KHWUTH, B TOM YHCIIE U TEM,
KTO aKTHUBHO paboraer mo mporpamme [IIKodbHBIX MPOEKTOB IO HC-
nonp30BaHuio pecypcoB u suepruu (LIIMHMPD) u npepocraBun Ham
ee HapabOTKH, WCTONB30BaHHBIE B JaHHON kuHure: B.Jl. boiiosa,
JI.B. Endumony, B.M. Karmoa, E.H. KpyrmukoBy, O.A. Makapo-
By, E.B.Menensn, T.B. Hazaposy, C.C. Pemerosa, O.H. Cenogy,
M. B. CmupnoBy, K. M. CokonoBsa, A. A. ILInbIk 1 MHOTUX JIPYTHX.

Msl BbIpaxkaeM OlaroqapHOCTb ATEHTCTBY 10 MEXKIYHapOTHOMY
passutuio CIIA u 1O. E. Ka3zakoBy 3a noaiep>kKy Ha HauaJbHOM 3Ta-
e padoThl, 4TO, B YaCTHOCTH, IMTO3BOJIUIIO TIPOBECTH CEMUHAPHI B pa3-
JMYHBIX TOpOJax JUIs OOCY)XKJIEHHsS YEPHOBBIX BapUAHTOB TeMaTHyie-
CKUX pa3/ielioB JaHHOW KHUTH. biiaromapum m3narensctBo [lomurpad



Menua ['pyni, kKaueCTBEHHO U 32 MUHUMAJIbHYI0 CTOUMOCTD U3/1aBLIEe
kaury Ha FCS ceprudunupoBanHoii Oymare. 9To 03HayaeT, YTo IMpU
€€ M3rOTOBJIEHUH HCIOJIb30Bajach TOJIBKO IPEBECUHA, MOITy4EHHas
U3 JIECHBIX XO35ICTB, BEAYIINX PYOKH C COOMIOEHUEM SKOJIOTHUECKHUX
TpeOoBaHUI.

ABTOpBI X0Tenu Obl obnmarogaputs corpynaukoB WWEF Poccun,
KOTOpBI€ B TEYEHHUE MOIYTOpa JIET IOMOraId B paboTe HaJ STOW KHH-
roif u 6e3 KOTOPBIX BpsiI JIM yAAJIOCh Obl YCIIEIIHO €€ 3aBEpILUTh:
10.B. KanuanyeBy u O.H. JIunky, koTopbie B3suId Ha ceOsi OrpoM-
HBIA TPy TEXHUUYECKOW MOATOTOBKU M OPraHM3aLUU U3JaHMs, a TaK-
xe T.C. baesy, B.I. Kpacnononsckoro, E.I. Crapoctuny, O.K. Cyr-
kaiituca, C.U. Turony, 0. P. ®omenxo, A. A. llleronesa, B. B. Dnuac
Y MHOTHUX JIPyTHX.

A. O. Koxopun
E. B. Cuupnosa

. I 3amonoouukos
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Ota KHUTa U3laHa B ABYX BhIITycKax. Ilepen BaMu mepBblid BBITYCK, OXBAThIBAIOLIUI YETHIPE
peruona Cesepo-3anana Poccun n 3amagnoit Cubupu: MypMaHCKy1o 00J1acTh, ApXaHTelb-
CKyI0 00nacTh, HeHelkuii aBTOHOMHBIH OKpyT, SIMano-HeHenkuii aBTOHOMHBI OKPYT.

BTopoii BeITyCK KHUTH TIOCBAIICH ceMU peruoHam JlanpHero Bocroka: [Ipumopckomy
u XabapoBckoMy kpasim, CaxaaruHCKOH B AMypckoi oOactsam, Kamyarckomy kpato, EBpeii-
CKOY aBTOHOMHOU o0yiacTt 1 UyKOTCKOMY aBTOHOMHOMY OKPYTY.

Brinycku oTinn4arTCcs TeMaTHdeCcKUMU pasznenaMu «PernoHanbHble H3MEHEHHs KIUMa-
Ta U UX BEPOSATHBIE MOCIENCTBUS», OApa3ieaaMu TeMbl «Jlec u kImMaT», B KOTOpOil pac-
cMaTpuBaroTcs Jieca EBponsl nin A3uu, COOTBETCTBEHHO, a TaK)Ke MPUIIOKEHUSAMU 4 ¢ TIpH-
MepaMHu paboT MKOJFHUKOB. OCTallbHBIE pa3/ieabl 00OUX BBIITYCKOB OAMHAKOBBI.

Kuauru npegnazHadensl, mpexae BCETo, s YUUTENIeH KO BhIIIEyKa3aHHBIX PETHOHOB,
HO WX MOTYT O€CIUTaTHO TIOMYYUTh U YUUTENS APYTUX PETHOHOB, a TAK)KE BCE, KTO WHTEPE-
cyeTcst mpo0i1eMoi H3MEHEHHUs KIMMaTa.

3a momydeHrneM KHHT BBl MOXeTe 00patuthes B ouc Beemuproro donma aukoit mpupoast (WWF) B Mockse:
109240, yi1. Hukonosamckas, a.19, crp. 3; Teu. 8 (495) 72709 39,
Kk Kokopuny Asnexcero Onerosuuy, akokorin@wwf.ru.

Kunru Tarxoke umerores B opucax BeemupHoro dhorna aukoit mpupoast (WWF)
B ApxaHreiibcke, Mypmancke, BiaguBocroke u IlerponasioBcke-Kamuarckom.
Anpeca u TenedoHsl cM. Ha www.wwi.ru.
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Bonpocel u3MeHeHHs KiIMMaTa, OCOOCHHO BO3ACWCTBHE YeJIOBEKa
Ha KJIMMaTUYECKYI0 CHCTEMY 3€MJIM, — TE€Ma, B IOCJIEIHHE TOAbI
OYEHb AKTUBHO 00CYyk/1aeMas B CaMBbIX IIUPOKUX Kpyrax. B el ocra-
€TCsl HEMAJIO He JI0 KOHIA UCCIIEOBAHHBIX «OenbIX nsaTen». [loaTomy,
MpexJie yeM pa3padaTeiBaTh METOAUKH MPETOAaBaHMsl JAHHON TEMBI,
ClelyeT AaTh meaaroraMm WH(QOPMAIMOHHYIO OCHOBY, UYTO U SIBIISETCA
Lesbio 1aHHoM kHuru. [loka cucrema oGpa3oBaHus HAXOAUTCS Ha ATa-
1€ MOHUMaHHUs TOTO, Yemy Hajo yuuTh. [loaToMy nepen BamMu KHUTa
JUI yYUTENeH, a He mocoOue 1o TOMY, Kak B 00pa30BaTeNbHBIX yupe-
KJACHUSIX HAJI0 U3ydaTh BOIMPOCHI M3MEHEHMs kiaumarta. [logroroBka
nocobuii — clueayromuil 3Tar, 3a KOTOPbIM, BEPOSTHO, MOCIEAYIOT
y4eOHUKH W BKIIOYCHHE BONMPOCOB U3MEHEHHUs KiMMaTa B 0a30BbIC
KypChI reorpaduu U Apyrux MpeIMETOB.

N3noxxeHHble B KHUTE MaTrepuajbl COOTBETCTBYIOT HMEIOLIEHCS
B P® HOpMaTuBHOI 0a3e, Kacaromencs KIMMAaTHIYEeCKUX M3MECHECHHM.
B konne 2009 roga Ilpe3unent Poccum noanucan Knumatuueckytro
JTOKTPUHY, TJI€ YETKO TOBOPUTCS MPO U3MEHEHHE KIIMMaTa, €ro BO MHO-
TOM aHTPOIIOTCHHYIO MPUPOJTY, HETATUBHBIC U MO3UTUBHBIC DHEKTHI' .
Bcenen 3a atum nokymentom B anpese 2011 roga npaBuTeabCTBO MpH-
Hssio KomriekcHblil 1uian peanuzanuu Kiaumaruueckod JOKTPUHBI
Ha riepuon 10 2020 roga?, rae cpeau mpouero Pocrugapomety Obiia mo-
pyueHa IMOAroTOBKa MaTEPHUAaJIOB 110 MPOCBEUICHUIO HACEICHUSI.

B 2009 romy ycwinsaMHM Hay4dHBIX HMHCTHTYTOB Pocruapomera
u PAH u3nan nByxToMHBINH 0030p 00 M3MEHEHUSAX KIMMaTa U UX IO0-
CIIEICTBHSX HA TePPUTOpHH Hamiei cTpaHbr. B 2011 roay oH ObLI 10-
MOJIHEH 0030pOM SKOHOMHYECKUX U COLUAIbHBIX SIBICHUN, KOTOpbIE

! Kimmatnueckas gokrpuna PO. 2009. Pacnopsoxenne [pesunenta PO ot 17.12.2009

Ne 861-prt «O Kimmmarnaeckoit noxrpune Poccuiickoit denepamumy. http://www.kremlin.ru/
news/6365 wiu http:/mpesunent.pd/acts/6365. Cm. Taxoke http://www.climatechange.ru/files/
Climate_Doctrine.doc

2 KoMruieKcHbIH miaH peanusaruu Kitnmarnueckoit foktpuHbl Poccuiickoit deepanu Ha
nepuon a0 2020 ropa. Pacnopsixenue IpaButenscrsa PO or 25 anpens 2011 . Ne 730-p
«O0 yTBepKAEHIH KOMITIEKCHOTO IUTaHa peanu3anuu KimMarndeckoi fokTpuHbl PO Ha me-
puoxa 1o 2020 . http://www.garant.ru/products/ipo/prime/doc/2074495/. Cm. taxoke http://
www.climatechange.ru/files/Climate Doctrine Action_Pl.

3 O1eHOYHBIN OKITa] 00 U3MEHEHHSIX KIIMMAaTa M UX MOCIEACTBUAX Ha TeppuTopun Poccuii-
ckoit @enepanuy, T. 1 u T. 2, Pocrugpomert, M., 2009, http://climate2008.igce.ru
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oxupaarorcs B Poccun B nepuon 10 2030 roxa*. Meroaudyeckue BOIpo-
CBI BBISIBJICHUSI M3MEHEHUN KJIMMAaTa U UX MOCIEACTBUNA PACCMOTPEHBI
B JIeTaJbHOM Tpyje, Beimeniem B 2012 roay®. B Hamiei# cTpane exe-
TOIHO B MapTe BBIXOAUT JOKJIA] 00 0COOCHHOCTSIX KJIMMaTa 3a Ipe-
aeiaytmid ron’. Kakapiii Mmecsiii PocrupoMeT BBITyCKaeT 3JEKTPOH-
HOe M3MaHne — OrouieTeHb «/3MeHeHue KJIMMara», pacCUUTaHHBIN
Ha MIMPOKYIO ayAUTOPHUIO U OCBEUIAIOUIUHN MMOCIEAHUE JaHHbIE HAYKH,
a Tak)Ke OTBETHI YUYCHBIX Ha HanbOoJiee 3JI000HEBHBIC BOIIPOCHI’. DTH
U Jpyryue U3aHus pa3MEeNialoTcsl Ha CIEIUaJbHO CO3/IaHHBIX calTax
www.global-climate-change.ru u http://climatechange.igce.ru.

Bce 3T0 1 M0O3BOIMIIO MOATOTOBUTH JAaHHYIO KHHTY, HAYYHYIO OC-
HOBY KOTOpOﬁ COCTaBWJIN, MPECIKAC BCCTO, YKA3aHHBIC BBIIIC JTOKJIA/IbI
u 6ro;uterenn. Kpome toro, Becemupnsiii hona nuxoit mpupoast (WWF)
MPOBET CHENMANBHBIA OMPOC COTPYIHUKOB 3alOBETHUKOB, 3aKa3HU-
KOB M HAlTMOHAJIbHBIX ITaPKOB, MO03BOJIUBIINHA IMMOJIYy4YHTb HHq)OpMaHI/IIO
0 MHOTHX MECTHBIX SIBJICHUSAX U dPPEKTax, MPsIMO WK KOCBEHHO CBSI-
3aHHBIX C U3MEHEHUSIMU KJIMMATa.

CTpykTypa IaHHOM KHMI'M MOCTPOEHA Ha MOCTENEHHOM IPOJBU-
KEHUU OT TI00aJbHOr0 MacimTaba K MECTHOMY — PETHOHAJILHOMY,
OT TIpo0JIeM M Mep, NPEAIPUHIMAEMbIX Ha BCEH IUTaHeTe, K JeHCTBH-
SIM, KOTOPBIE [0J] CUITY KaKJIOMY LIKOJIbHUKY.

[lepBpIii TeMaTHUeCKHIl pa3ien AaeT YuTaTeNnto HH(OpPMAIUIO
00 M3MEHEeHMAX KIMMaTa 3eMJH B 1esoM. PaccMoTpeHnne uaer or sB-
JIEHUI MIWIJTMOHOB U THICSY JIET K 3¢ (eKTaM MocaeHuX JIET U UX Be-
POATHOMY MPOTHO3Y B MacIITade IMIAHEThl U OT/IEIbHBIX KOHTHHEH-
ToB. [loquepkuBaercs, 4To y U3MEHEHUHN KIMMAaTa MHOTO Pa3jIU4HbIX
€CTECTBEHHBIX MPUYHNH, KOTOpPbIE MO-pa3HOMY JEHCTBYIOT B pa3HbIX
BpPEMEHHBIX MaciuTabax. [lJis COTeH MUIJIMOHOB JIET BaXKHO pacro-
JO)KEHHE KOHTHHEHTOB, JUISI COTEH THICAY JIET — U3MEHEHHE OpOHUTHI
3emMuH, I COTEH JIeT — aKTUBHOCTh COJHIA U OKEAHCKUE LIMKIIBI.

4 OueHka MaKpOIKOHOMHYECKHUX MOCIIECTBUH H3MEHEHHH KIMMara Ha Tepputopun Poccuii-
ckoit enepanuu Ha nepuox a0 2030 . u ganpHeHyo nepcnekTusy, noxa pea. B.M. Karosa
n b.H. ITopdupsesa. Pocrunpomer. M.: I’ APT: I'taBHas reodusudeckas odcepBaropus,
2011, 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-makroekonomicheskih-
posledstviy-izmeneniya-klimata-na-territorii-rossiyskoy-federatsii.html

> MeTobl OLICHKH MOCICCTBUI H3MEHEHU I KITMMaTa 1151 PU3HISCKUX U OHOIOTHUECKUX
cucreM. C.M. Cemenos (pex.). M.: Pocrunpowmer, 2012, 512 c. http://www.igce.ru/category/
knigi

¢ Tokma 06 0COOSHHOCTSX KnMaTa Ha Tepputopun Poccuiickoit ®enepanuu 3a 2011 rox.
M.: Pocruapomert, 2012 (moxsaasl BEIXOAAT €XKerofHo). www.meteorf.ru cM. taxoke http://
climatechange.igce.ru

" ismeneHwue kiuMara, ExxeMecsaHbIi 3JIeKTPOHHBIN OtojuteTedb, M. Pocrugpomer.
www.meteorf.ru mim www.global-climate-change.ru
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B mocnegnue aecaTHieTHs Ha 3Ty KapTHHY CTajl0 HaKJIabIBAThCA
BIIMSIHAE HA KJIMMAaTHYECKYI CHCTEMY 4elloBeKa, koTtopoe B XXI Beke
Oynet ycwimBarbes. Paznen 3aBeprmaercst Tpems maparpadamu Kpar-
KOTO pe3ioMe, Ilie B HAyYHO CTPOTHX (OPMYITHPOBKAX JACTCS CBOJAKA
COCTOSIHHSI BOTIpoca. DTo 0a3uc, HEOOXOANMBIN JJII TOHUMAaHUS CYyTH
U3MEHEHUI KiIMMara B JII0OOM Y4eOHOM Kypce, BHE 3aBUCUMOCTH
OT TpeaMeTa: reorpaduu, OMOIOTUH, PUIUKH WITH UHBIX JUCIUILTUH.

Bropoii Temaruueckuii pa3nen nocssieH Apkruke. B Hem coOpana
nH(popMaIus 0 TOM, HaCKOJIBKO CYIECTBEHHBI u3MeHeHus B Poccuii-
CKOU APKTHKE B IMMOCJIEIHUE TO/Ibl, KAK OHU MOTYT OBITH CBSI3aHBI C U3-
MEHEHUSMU KJIMMaTa. B sty kpaTkux nojpaszaenax nociae10BaTeIbHO
paccMatpuBatotcst atmocdepa, Boasl U b6l CeBepHOro JlemoBuToro
OKeaHa, MOPCKHE PKOCUCTEMBI, HA3eMHbIE SKOCHUCTEMBI, THAPOIIOTHYE-
CKUIl peXuM U Kpuocdepa. ITH Marepuaibl MOTYT HCIIOIb30BATHCS
KaK COBMECTHO, TaK U OT/EJIbHO, B 3aBUCUMOCTH OT KOHKPETHOT'O Kyp-
ca WIN U3y4aeMOU TUCIUIUINHEI.

Tpetuii Temarnueckuil pazaen — «Jlec m kmuMar», rae pacckasbl-
BaeTCA O TOM, KaK KJIMMAaT BIMSICT Ha JIeca U KakK Jieca BIMUSAIOT Ha K-
Mar. [IpuBeneHsl crienaibHO MOATOTOBIECHHbBIE KAPThI, HAIVISIHO Jie-
MOHCTPHUPYIOIIME BIUSHUE W3MEHEHUM KIMMara Ha PACTUTENIbHBIN
NnOKpoB EBpoOIbI B poLUIbIe THICSYENETHs. 3aTeM JIETallbHO paccMa-
TPUBAIOTCS UIYIIHE Ceiuac Mmporecchl Tpancopmanuu ecoB Poccun
1 uX pojib B Kkpyroopote CO,. Ota uHdopmarus MOKeT ObITh 0COOEH-
HO TIOJIE3HOM U1 KypcoB reorpaduu U OUOIOTHH.

YeTBepThli TEMaTUYECKUH pa3zies HOCBAIIECH PErHOHAIBHBIM U3Me-
HeHUAM. B HeMm He mgaercst pusnko-reorpahuueckoro ONMCaHus peruo-
HOB M MX KJIMMarTa, Tak Kak OHO UMeeTcst B Kypce reorpadun. B nannoit
KHUT€ JJaeTCsl TOMOJHUTENbHAs HHPOPMAIMd UIMEHHO 00 M3MEHEHHSX
KJIMMAaTHYECKHUX ITapaMETPOB U BBI3BIBAEMBIX HMU TTOCIIEACTBHUSIX.

CHayana B BBOJHOM TOJpa3zielie pacCMaTpUBAIOTCS W3MEHEHUS
knumata Ha CeBepo-3anajie CTpaHbl B IEJIOM. 3aTeM clienyroT 4 noj-
paznena — AJis KaXJA0ro U3 peruoHoB. Marepuan nocTpoeH Tak, YTo
JUTSL U3YYEHHS] BOITPOCOB MECTHOTO M3MEHEHHS KJIMMaTa JOCTAaTOYHO
BBOJIHOTO TO/Ipa3jiesia u mojipas/iena, MOCBIIIEHHOTO TJaHHOMY PEruo-
Hy. DTO, KOHEUHO, MPUBEJIO K Py MOBTOPOB, HO, IO MHEHHUIO aBTO-
POB, YIPOINAET UCIONIb30BaHue HHpopmanuu. [t KaKaoro permoHa
MIPUBOJIATCS JTAHHBIC O TEHICHITUAX U3MEHEHUS TEMITepaTyphl U OCaI-
KOB, a TaKK€ WX MPOTHO3 Ha ONvbKailimie NecSATUICTHs, COCTaBIICH-
Helii B [MaBHO# reodusndeckoit oocepatopun uMm. A. . Boeiikosa®.

8 Caiir I'maBHoii reodusnueckoit obcepparopun: http://www.voeikovmgo.ru. HyxHo BbIGpaTh
cipasa BBepxy paznen «M3menenue knumara Poccun B XXI Bekey.
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JIns OTAENBHBIX METEOCTAHLUMM JaH NPUMEPHBIN IPOrHO3 U3MEHEHUS
CpEIHUX, MAKCUMAJIbHBIX U MUHHMMAJbHBIX 3a TOJ TEMIEparyp, CIie-
[IAAJTLHO TIOJATOTOBJIEHHBIN B THCTUTYTE MTOOAIBHOTO KIIMMAaTa U KO-
norun Pocrunpomera u PAH. Dta nndopmanus MoxeT ObITh MoJIe3HA
JUTSI TOTIOJTHUTENLHBIX 3aHSATUHI 10 reorpaduu Bamiero peruoHa.

Kpowme Toro, 1715t KayKI0ro peruoHa iaHa CBOHAs TA0IHIIA COLATTb-
HBIX, JKOHOMHUECKUX U SKOJIOIMYECKUX MPo0IieM, KOTOPbIE MOTYT OBbITh
BbI3BaHbI HAOIIOJAEMBIMH U3MEHEHUSIMH KnMarta. Tabnuia Takxke co-
JEPKUT HHPOPMALIUIO O BEPOSTHBIX TIOCIIECICTBUAX U3MCHEHUH KITMMaTa
U TpeAsiaraeMbIX Mepax. Mepbl, mepedyrcieHHble B Ta0MuIle, MPU3BaHbI
MIOMOYb PETUOHY a/IalITUPOBATHCA K HOBBIM KJIMMATUYECKUM YCIIOBHSIM,
M30eKaTh CHIIBHBIX HETaTWBHBIX 3(P(EKTOB ¥, HACKOIHKO BO3MOXKHO,
BOCTIOJIb30BaThCsl MO3UTUBHBIME (hakTopamu. CoOpaH OueHb HIUPOKHIA
CHEKTp SIBICHUH, TOATOMY JaHHAsI MHPOPMAIIUS MOXKET UCTIOIb30BaThCs
MIPU PACCMOTPEHUHU KOMILIEKCHOTO BO3/ICHCTBUS YEIOBEKa HA TIPUPOLIY
peruoHa, HarpuMep, B Kypce 3KOJIOTMU UM OCHOB 0€30MacHOCTH KH3-
HezaesTenbHoCTU. OHAKO B 3TOM pas3zielie Mbl HE TOBOPUM O TOM, Kak
OT/ENIbHBIN YeJIOBEK, HANpUMep, IIKOJIBHUK, MOXKET MTOMOYb CHU3UTH
m100ambHOE BO3JEHCTBUE HA KIIMMAaTUYECKYIO CUCTEMY.

KoHKpeTHbIM JeHCTBUSM, OOCTYHMHBIM Ka)XJOMY, IOCBSILEHBI
IATBIM M LIECTOM TeMaTH4YeCKHe pas3zeibl. B HUX paccMaTpuBaroTcs
cOepekeHne Teryia B 3JaHUSIX M SKOHOMHS 3JIEKTpo3Hepruu. Panee
B IIEPBOM TEMATUYECKOM pas3zeiie MOTYEPKUBACTCS, YTO CAMBIM CHJIb-
HBIM BO3/JICICTBUEM 4YEJIOBEKA HA KIUMATUUYECKYIO0 CUCTEMY SBIISIOTCS
BBIOpOCH CO,, 00pasyromuecs npy CKMUIaHWH UCKOTIAEMOTO TOILIHBA
(yms, raza, He(hTenpOIYKTOB) MPEUMYIIIECTBEHHO ISl IPOU3BOJICTBA
TeIUIa U DHEPTUuu. B ATOM 1 IIeCcTOM TEMAaTHYECKUX Pas3eaax JaroTCs
MIPAKTUYECKHE COBETHI M0 COCPEIKEHHIO TETIa U AIEKTPOIHEPTHH, KO-
TOPBIM MOTYT CJI€I0BaTh LIKOJIbHUKH.

Jns mydiiero noHMMaHUs JIOTUYECKOM CBSI3M MEXKy MaTepHraliaMu
MEPBOTO U MATOTO-IIECTOTO Pa3eiIOB MbI TOJATOTOBHINA CIPABOYHBIC
npunoxkerus 1 u 2. B npunoxkennn 1 maercs moxpoOHass uHbopMa-
uus 00 ucroynukax BeiOpocoB CO, W JPYruX ra3os, BI3BIBAIOIIMX
MapHUKOBBIN dPPEKT, KOTOpass MOKET MOMOYb YHTATEIIO MOHATH BaXK-
HYIO pOJIb COepeKEeHUS TEIUIa U SJICKTPOIHEPTUU B CHHXKEHUH BO3/ICH-
CTBUS YeJIOBEKa Ha KIUMar. B npuiokenuu 2 npuBeneHa nHpopmanus
00 yIIIepOJHOM U SKOJIOTHYECKOM «clieie» denoBeuecta. OHa mpu-
3BaHa OOJETYUTh MOHMMAHUE POJIM BO3/IECUCTBUS HAa KJIMMAT B LIUPO-
KOM CIIEKTPE BCEX BUIOB HAILETO BIUSHUS HA IPUPOY.

Yuamuecs MOTYT BECTH CaMOCTOATCIIbHBIC Ha6J'IIOI[eHI/I5I 3a KJIH-
MAaTU4YCCKUMU MapaMCTpaMH, a TAKKC BBIIIOJIHATH 0oJiee CIIOXKHBIE
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pabotsl. IIpumep Takoii pabOThI AaH B MPUIOKEHHM 3, TAE paccma-
TPHUBAIOTCSl HAOIIONCHUS 3a MOCIEACTBUSIMU OYCHb MHTEPECHOTO SIB-
JeHUS] — JeTHOTO oK. [1omo0OHbIe MPaKTHYeCKUe 3aHATHS MOTYT
OBITh YaCThIO U3YUYEHUS KypcOB reorpaduu, GU3uKu, OHOIOTUH U JIpY-
THX JTACIUIUTUH.

[TpuMepbl KOHKPETHBIX JEHCTBUH MO cOSpEeKEHUIO TeIIa U 3JIeK-
TPOSHEPIUU MPUBOAATCA B MPUIIOKEHUU 4. DTU NEUCTBUS HENOCPE-
CTBEHHO CBS3aHbI CO 3HAHUSIMM, KOTOPBIE ydallluecs MoJIydaroT B Kyp-
ce (U3MKH, a pacyeThl TPeOyIOT MaTeMaTHUECKUX HaBBIKOB. [loaTomy
MaTepualibl TEMaTHYECKUX pa3aeioB S5, 6 u npuioxenuil 1, 2 u 4 mo-
T'YT UCTHOJIB30BAThCA JUIS MPAKTUYECKUX 3aHIATHIA MO QU3UKE U Mare-
MaTHKe.

B npunoxenuu 5 naetcst npumepHasi nporpaMma (akyisTaTHBHOTO
kypca «Knumar u sneprocoepexenue» g yyammxcest 10—-11-x kmac-
coB 0011e00pa30BaTeNbHbIX yUpeKIeHU. M3naratorcs ey, 3agaun
1 0XKHU/IAEMBIE PE3yJbTaThl Kypca, €r0 TEMATUYECKOE IUTAHUPOBAHHUE.

B KoHIle KHUTH IPHUBENIEH CIMCOK JTUTEPaTyphl U HHTEPHET-UCTOY-
HHUKOB, KOTOPBIMH MOT'YT BOCIIOJIB30BATbCA U IE€AAroru, U ydamucecs.
Jlnst ynoOcTBa 1OSIb30BaHMs OH pasfiesieH Ha 2 yacTu. B mepBoii npu-
BeZIeHO 0koJI0 10 TIaBHBIX HCTOYHHUKOB (BCE HA PYCCKOM SI3BIKE U C UH-
TEPHET-OCTYNIOM), BKJIOUasi 0a30Bble MaTepuanbl Pocruapomera,
BO BTOpO# yactu coopano 6osee 30 AOMOTHUTEIbHBIX HCTOYHHKOB.




TEMAT

W3MEHEHME
KIIMMATA
HA T/IAHETE



TEMA 1. U3MEHEHWE KTUMATA HA NINARETE

lI3meHenve KnumaTa Ha nnauere

B namm gau 00 U3MEHEHUH KIIMMaTa FOBOPSIT BCE — y4Y€HbIE, TOJH-
TUKH, On3HecMeHbl. OO0 ATOM MHUIMYT B Ta3eTaxX M KypHAIAX, BEAYTCS
criopsl B MIHTepHETE, 10 TEIEBUACHUIO BBICTYIIAIOT U3BECTHBIE CIIE-
LIMAJTUCTBI.

IloHsTh CYTb HpO6J'ICMI>I HCJICTKO, HACTOJIBKO IIPOTHUBOIIOJIOXKHBI
B3ITILABI U CYKACHUS. IloTennenue unmm HOXOJ'IO)IaHI/IC? KakoBa npu1iu-
Ha U3MCHCHHA KIIHMara: JCATCIIbHOCTh YCJIOBEKAa MJIN €CTCCTBCHHBIC

nporecch'?
WU3meHeHus B aTmocdpepe: WU3meHeHus
coCTaB, UMPKYNAUUA rMAPONIOrMYecKoro Umkna
N3meHeHus
noToka
O6naka
Atmocdepa "
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MOpCKoOW nep,

Ocapgku

WUcnapenue

o WU3nyyenue o
eTpoBoe — JepHukoBbIN
A 3emnun Bguﬂuue i oA
XO3ANCTBEHHON wuT

AesATenbHOCTU

3emnun

W3meHeHUs kpuocdpepbl: CHer, Mapanas no4sa,
MOPCKOW nea, NeAHNKOBbIE LWUTLI, NeAHUKN

U3meHeHUs Ha noBepxHOCTM 3emMnu: oporpadums,
3eMrnenonb3oBaHWUe, PacTUTENbLHOCTb, 3KOCUCTEMBI

Puc. 1.1. CocTaBnswouwme KnmMmaTM4eckom CUCTeMbl, OCHOBHbIe KnMMaToobpa3sytowme
npouecchbl U UX B3aMMOOeNCcTBUA

i papocdepa:
okeaH

B3aumopencteue

F'mapocdepa:
nep — okeaH Apoccep

peku u ozepa

N3MeHeHUs B okeaHe: LUPKyNAUuUSA,
ypoBeHb Mopsi, 6uocdepa u xumus

Uemounuk: IPCC 4AR, vol. 1, Climate Change 2007.The Physical Science Basis.p. 104, www.ipcc.ch.

! Bonee petanbHo cM.: OLEHOYHEIH HOKIa 00 M3MEHEHUAX KIMMaTa ¥ UX MOCIEACTBHIX
Ha Tepputopuu Poccuiickoit @eneparuu. M.: Pocruapomert, 2008. http//:climate2008.igce.ru




TEMA1.

IIpuBenenHas Ha puc. 1.1 cxema KIMMaTU4YECKON CUCTEMBI 3€MIIU
MOKAa3bIBACT, YTO KJIMMAT TuTaHeThl opmupyercs kak CoJHIeM, Tak
Y BCEMU CpeIaMM HaIllel TutaHeThl: atMocdepoit, ruapocdepoit, 6uo-
cdepoi, BylIkaHaMU, JISAOBBIM IMOKPOBOM U T.]., KOTOPbIE HAXOISATCS
B MMOCTOSSHHOM B3aUMOJEHUCTBUU. [Ipu 3TOM Ha HUX BCE CUIIbHEE BO3-
JEUCTBYET X031MCTBEHHAs IEATEIbHOCTD YEJIOBEKA, KOTOpPasi U3MEHSET
caMy MOBEPXHOCTh 3€MIJIU U 3arpsi3HSIET BCE OKPYKAIOIINE HAC CPEIbI.

PaccMoTpenune ponm KakaoW M3 Cpell CO BCEMM €€ B3auMOJEH-
CTBHSIMU C «COCEISIMI», BEPOATHO, MOTPeOOBaIO OBl cO3MaHus y4eo-
HOTO Kypca, pacCUUTaHHOTO Ha HECKOJIbKO JieT oOyuyeHus. [loatomy
B Kau€CTBE MEPBOIO OIbITAa U3JIOKEHHUS MPEAMETa «U3MEHEHUE KIIH-
MaTa» HWKEe IPeyIaracTcs KpaTko PacCMOTPETh JIMIIE TIIaBHEIC (ak-
TOPBI, MPOJBUTASICH OT MPOILIBIX T'€0IOTUYECKUX IMOX K HACTOSIILIEMY
BPEMEHH.

Knumat menanca scerpa

Knumar Ha 3eMie U3MeHsUICS BO BCe BpEMEHa, B TOM YHCIIE 3aJ[0JIT0
JI0 TOTO, KaK CBOIO POJIb B 3TOM Hauaja Urpath JeATEIbHOCTh YEIOBE-
Ka. B reonornyeckoit uctopun 3eMiu BCTpEYAIUCh M OOJIee TEIUIbIe
MEPHUObI, YeM B MOCJeIHUE MUUIMOHBI JieT. Ha puc. 1.2 mokazaHo,
KaK CHJIBHO KoyieOajach TeMIleparypa B pa3HbIe T€0JIOTHYECKUE AIIO-
XU M KaK 3TO COOTHOCHJIOCH C TIOKPBITHEM CYIIH JIbIOM. BceMupHas
METEOPOJIOTHYECKAsT OPraHU3allks YCIOBHIACH OTCUUTHIBATH N3MEHE-
HUS KJIMMaTa oT cpeaHux 3HaueHui 3a 1961-1990 roapl, uTo mokazaHo
Ha PUCYHKE, TO3TOMY MOXHO CKa3aTh, uTo 500 MIH JieT Ha3ad ObLIO
Ha 7 °C Temnee, a 300 mutH et Ha3axg Ha 1 °C xonogHee, ueM B 60-90-¢
TOJIBI TPOIITOTO BeKa. [TOKpBITHE CYIITHN JIBOM CHITBHO IIOHMKAJIO TEM-
neparypy Ha Bceil maaHeTe. ITO yCTaHOBUIIM M0 OTMETKaM, KOTOpbIE
JIel OCTABJISIET HA TOPHBIX MOPOAax.

Kpome Toro, aHanu3 reosiornyeckux oOpas3ioB, TOHHBIX OTIOXKE-
HUW OKEaHOB W JIPYTUX JAHHBIX MOKA3bIBAET, YTO TEIUIbIE TEPHOIBI
COBIIAJIAIOT C MEPHOAMHU BhICOKOro cozepxkanus CO, B armocdepe’.
Konuentpamnuu ra3oB B armocdepe MPUHATO BBIpaXKaTh B MOJISP-
HBIX JIOJISIX, YTO O3HAYaeT, CKOJbKO MOJIEKYJ JaHHOIO rasza MpHuXo-
JTUTCS Ha MWIJIHOH MOJIEKYJ Ta30BOM cMecH, 00pasyromend BO3IyX.
Ceituac B Bo3nyxe npumepHo 390 uacreit CO, Ha MULIHOH (ppm’),

2IPCC 4AR, vol. 1, Climate Change 2007. The Physical Science Basis. www.ipcc.ch.

’ B KIMMaTH4YeCKOM JUTepaType MPUHSATO UCIIOIb30BaTh aHTIIHICKYI0 ab0peBHUarypy: ppm —
parts per million. ppm — eAUHHUIBI MOJIBHOTO COCTaBa Ta30BOM CMECH WU OMHOULEHUE
yucna moneti CO, na MUNAUOH MoJiell BCEX COCTABNIAIONIMX BO3/lyXa, UTO TO JKE CAMOE, YTO

U 9HCIIO MOJICKYJI 'a3a Ha MUJUTHOH MOJICKYJI BCEX Ia30B BO3yXa.
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°C

3a 1961-1990 rr.,

MIH NeT Hasag

MpeBbllweHe TeMnepaTypbl Hag cpeaHen

-2

% — CUINbHOE NOKpPbITUE CyLIN NbAOM

% — YacTnyHoe MNoKpbITUe cywmn nbaom (B nepuog 500—100 MnH neT
Ha3ag 6onbLuyto YacTb BpeMeHu AHTapkTuaa csobogHa oTo nbaa).

® — MaccoBOe BbiIMUPaHUe opraHn3mMoB — GuokaTacTpodbl,
npumepHo 370 n 240, MnH. NeT Ha3ag

400 min net masax CO, 66110 B 10 pa3 GonbLIe — HECKOILKO ThHICAY
ppm, a 300 MJIH J€T Ha3a ] — JIUIIb HECKOJIBKO COTEH ppm.

PaccmarpuBas nmpuyYMHBI CTOJb CUJIBHBIX M3MEHEHHUM KiauMara
3a MOJMIJUIMApA JIET, YYCHbIE aHAJTU3UPYIOT BCEBO3MOXHBIE T€O-
JOTUYECKHE, aCTPOHOMHYECKHE, OWOJIOTHYECKHE, T'C€OMarHUTHBIC
u apyrue ¢axtopsl. [0BOps B 11€JIOM O CUTYyallUHd B T€UCHHE COTEH
MWJIMOHOB JIET, HY’KHO IIOAYEPKHYTHh INIABEHCTBYIOILIYH POJb pac-
MOJIOKEHHS CYIIH OTHOCUTEIBHO MOJIOCOB U SKBAaTOpa — TEKTOHH-
YECKHUeE MPOIIECCHI U JIpeii() KOHTUHEHTOB. BobITyI0 YacTh BpeMeHH
HOJISIPHBIE pailOHbI ObUIM CBOOOJHBI OT CyIIM, TaM HE HaKaIlJuBa-
JIUCh JICTHUKOBBIE IMTHI, KOTOPBIE OBl CHUJIBHO OTpPaXkajad COJIHEY-
HOE u3nydeHue. B pe3ynbprare B cpejHeM OBLIO ropasio Teriee, 4ueM
ceifgac.

Bonee monpobOHoOe paccmoTpenue mocieqaux 60 MITH JeT ToKa-
3bIBA€T, YTO HBIHEIIHEE MOKPBITHE JbAOM AHTApPKTHUIbI HA4YaJIOCh
npumepHo 40 MIIH JIeT Ha3aj, a oJeleHeHue [ peHnangum — MeHee
10 mua et Hazan. Kak Bugno Ha puc. 1.3, 006a 3Tux mpoiiecca co-
MPOBOXAAINCH OYEHb CYLIECTBEHHBIM CHI)KEHHEM TEMIIepaTyphl,
B pe3yJbTare 4yero oHa NpuOIM3MIACh K COBPEMEHHOMY YPOBHIO.
BcrnomunwM, 4uTo, cienys nmpaBwiamMm BeceMUpHON METEOPOIIOrHYECKOU
OpraHu3aly, U3MEHEHUsl KJIMMara OTCUMUTHIBAIOTCS OT CHUTYallHH,

Puc. 1.2

OueHKa nameHeHus
TeMnepaTtypbl

Ha 3emne

3a nocrnegHue

500 mnH net
(mony4yeHo ¢ nomo-
b FrEOXUMNYECKUX
1 Gruonorn4ecknx
METOO0B)

MoaroToBneHo no aaHHbIM IPCC
4AR, vol. 1, Climate Change
2007. The Physical Science
Basis. p. 433-465, www.ipcc.ch.
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TEMA1.

Habmonasieiics B 1961-1990 rogsr. [TosToMy MOXXKHO CKa3arh, 4TO
B MOCJICIHUE MUJUTMOHBI JIET KM3HU JTUHO3aBpoB Obl10 Ha 8—10 °C
Temiee, yeM B 1960-1990-e roasl, a 52 MaH net Ha3azn, korna Maaus
coenuHuiIachk ¢ EBpazueil B OlMH KOHTHHEHT, OBLJIO €IIe kKapye —
Ha 12 °C remiee, 4eM B BO BTOPOM MOJIOBUHE MPOLLIOrO BEKa.

B mmpokux mnpenenax Mensnack U konuentpanus CO,: 40—
60 miH net Hazag oHa coctasisuia ot 300 mo 1000 ppm, a B nocnen-
Hue 20 muH get — B cpegaem 200—400 ppm.

16

N
[e") N

»

MpeBbileHe TeMnepaTypbl Hag cpeaHen
3a 1961-1990 rr., °C

MITH NeT Hasaj
I

*

(2]

60

YepHbIM LIBETOM MOKa3aHbl OTHOCUTENBHO KPaTKOCPOYHbIE OTKIOHEHWUSI OT CPEAHUX 3HaYEeHUN.

% — AHTapKTI/I,Cla NOCTENeHHO NOKpbIBAETCA NbAOM U OCTaeTCA Takou 0 HbIHELUHEero BpeMeHN.

50 40 30 20 10 0

— nocTeneHHoe ornegeHeHve peHnaHamm n OPYyrnx npunonapHbIX obnacrten
CeBepHoro nonywapusa Ao HblHeLWHero BpemMmeHun.

.A% — B 3TOT nepuoa BbiMepsin ANHO3aBPbI.

— naneoueH—30ueH memnepamypHbil MaKkCUMyM: KPaTKOCPOUHbIA NMepuo Pe3Kkoro Berecka
Temreparypbl, KOTOPbIV y4eHble CBA3LIBAIOT C Pa3MOpaXnBaHWeM 3anexen cHeroobpasHbIx
coeavHeHW meTaHa (MeTaHrnapaToB), B 60MbLIOM KONMYECTBE MMEIOLLMXCA Ha AHE MOpen
1 okeaHOB. OTO NPVBENO K O4eHb BLICTPOMY (C reONOrMYECKON TOUKN 3PEeHNsT) NMOTENSIEHWIO,
Korga npumepHo 3a 70 Teic. neT cHavana notenneno Ha 5-10 °C, a NnoTom knuMaT BepHyrcsi
K UICXOHOMY COCTOSIHUIO.

— B 3TOT MOMeHT VHausi coegnHunack ¢ EBpasmeVl B OOAWH KOHTUHEHT.

Puc. 1.3. UameHeHunsa temnepaTtypbl MupoBoro okeaHa 3a nocrniegHue 60 mnH net
(oueHka no cogepkaHuio nsotona kucnopoga-18 B rny0b0OKOBOAHbBIX OKEAHCKNX OTIOKEHUAX)

Memouruk: http://www.columbia.edu/~mhs119/TargetCO2/TargetFig3.pdf netansHoe onucanue cm. B Hansen, J. E., and Mki. Sato, 2011:
Paleoclimate implications for human-made climate change. In Climate Change: Inferences from Paleoclimate and Regional Aspects. Berger,
André; Mesinger, Fedor; Sijacki, Djordje (Eds.) Springer, 2012, 270
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ITpumepno 60 miIH J1eT Ha3aa IPOU30LLIO XOPOILIO U3BECTHOE U aK-
TUBHO 00CYKJaeMO€ BbIMHUpPAaHHUE JWHO3aBPOB. BrIIBUTalOTCS pa3Hble
HPUYMHBI — aCTPOHOMHUYECKHUE, HalpUMep: NaJleHue IMIraHTCKOro Me-
TeopuTa B paiioHe HbIHemHero KapnOckoro mops, mocjie 4ero Heko-
TOpoe BpeMsl 3emisl Obla 3aTeHEHa MbUIbI0 U UL AUHO3aBPOB CTAJIO
CIIMILKOM X0J071HO. Vnu Guosiornueckue: Ta WM MHas KOHKYPEHLUS
c Gosiee «COBEpIIEHHBIMIY KUBBIMUA OpPraHU3MaMu H T.11.

Ha puc. 1.3 Takxe nokazaH «pe3Kuii» BCIUIECK TEMIIEpATyphl IpH-
MEpHO 55 MJIH JIeT Ha3aJl. MHOTHE y4eHbIe O0BSICHAIOT €r0 pa3MOpaKu-
BaHUEM METAHTUAPATOB (CHETOOOpa3HbIX COETUHEHHUI MeTaHa, UMEI0-
HIMXCS HAa JIHE MOpEed U OKeaHOB). MeTaH — CUJIbHBIM HNapHUKOBBIN
ra3, 1 €ero BbIOPOCHI BEYT K MOBBIILIEHUIO Temneparypsl. [loremnnenue
ObLIO OueHb CHIIbHBIM. C OTHOM CTOPOHBI, B LIKajJ€ MHJUTHOHOB JIET
OHO ObLTO OYeHb KpaTkuM, npumepHo 70 Teic. aet. C npyroii, 70 ThIC.
JIeT — OYEHb JIUTEIIBHBIN CPOK, €CIIM PAacCMaTPUBATh €ro B MacmTabde
XX—-XXI BekoB. ITorom Bce BEpHYIOCH K COCTOSIHUIO, OMIPEAEIISIEMO-
My MHBIMH (DakTOpamH, B YACTHOCTH, PACIOJIOKEHUEM KOHTHUHEHTOB
Y OJIEJICHEHUEM CYIIIH.

[locnegHue MUNNMOHDI NeT:
paavaLmoHHbIi 6ananc 3emnu

OcHOBHBIM (DaKTOPOM M3MEHEHHUsS KJIMMaTa B IMOCJCIHUE MUJUTHOHBI
JeT ObUT U €CTh PaJMAIlMOHHBIA OanaHC 3eMiid — pa3HUlla MEXIY
MPUXOASIINM COJIHEUYHBIM U3JIyYEHUEM U U3ITyYCHUEM Halllel IJ1aHe-
TBI B KOCMOC.

Pagnanmonnslii 6ananc 3eMiIM MOCTOSTHHO MEHSUICS, HO TIPUYHHBI
W3MEHEHUH OBLIN pa3Hble. [[71s Ka)K10ro KOHKPETHOTO Citydast — JIe/-
HUKOBBIX MEPUOAOB, KOJIEOAHUH TeMIepaTypbl B MPOLUIOM ThICSYE-
JIeTUW, HBIHEIIHEH CUTyallud — HEOOXOJMMO YCTaHABIMBATh CBOU
npuyuHbl. ECTh TpU OCHOBHBIX (pakTopa M3MEHEHUs pajuallMIOHHOIO
OanaHca 3emJiH, OKa3aHHbIE HA puc. 1.4%

1. U3MeHeHMe NOCTYNAIOLIET0 COJTHEYHOT0 U3JTy4eHus1 (MHCOIIS-
IIUM), CBSI3aHHOE C M3MEHEHHEM OpOUTHI 3eMJIM W/WIIN CBETUMOCTbIO
Connua.

2. U3meHeHne ajb0e10 — JOTU COJHEYHOTO H3ITYUSHHSI, KOTOPOE
oTpaxkaeTcs 3emiieil 00paTHO B KOCMOC. ANTbOEIO0 3aBUCUT OT MHOTHX
(akTOpOB, HaIIPUMEP, OT TOTO, KaKasi YacTh TUIAHETHI TIOKPBITA OEITBIM

*TPCC 4AR, vol. 1, Climate Change 2007. The Physical Science Basis. www.ipcc.ch.
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HacTe CONHEYHOW
pagualny oTpamaeTcH
IEMHOW NOBEPXHOCTLHD

W aTMmocthepon

(Qonto oTpaxeHHOM
paguayun HalbIBaoT
ansbeno 3emnu)

Puc. 1.4
PaguaunoHHbIN
6anaHc 3emnu
M NapHUKOBbLIN

achchekT

NemoyHuk: IPCC 4AR, vol. 1,
Climate Change 2007. The
Physical Science Basis. p. 115,
www.ipcc.ch.

TEMA 1. U3MEHEHWE KNUMATA HA INAHETE

YacTtk wHihbpakpacHom
pagualnK NpoxoanT
Yepea atMmoc Ei}i:‘-l:l'l'.".

d OCHOBHAaA 4acThb ee
NornowasTcs

PHO Wany4aeTch
HanpaBneHWAX

ConHe4Han paguauua
NpoXoonT Yepel
YMCTYH atmocdepy

BO BC

MOonerynamu
NAPHWEOBLIX 3308
PE"W NLTATOM 3TOTO

BaHWe

HHWEHHX CNoOeB
armocdeps

Bonblan 4acTh
paguauum
nornowasTcs

IEMHOW NOBEPXHOCTRID
W HarpesaeT ee

WHhpakpacHan
pagnauma

niny4aetcs

IEMHOW NOBEPXHOCTEHD

CHETOM H JIBJIOM; OT 3arpsi3HeHHsI aTMochepsl U 00Ia4HOTO MOKPOBa
MEJIKMMU TBEPABIMU ¥ KUJAKUMH YacTUIIaMH (a3po3oisimu). Takue ya-
CTHUIIbI BBI6paCBIBaIOT BYJIKaHbI, CO3JAaI0T IbIJILHBIC 6ypI/I, HO B HaAUIC
BpEeMsI OUEHb BEJIMKO BIIMSIHHE YEJIOBEKa, BHIOPACHIBAIOIIETO B aTMO-
cdepy MLk, CaXy U IPyTHe 4acTUIbl. OCOOEHHO 3aMETHO TaKOE BIIHSI-
HUE, KOTZIa YaCTHUIIBI CAXKH OCETA0T Ha OeNbIii CHET WIIH JIe]], YMEHbIIast
anbOeno. OOMauHbIi MOKPOB TAK)KE OTPAXKAET COTHEUHOE M3ITyUYEHHE.
31ech CyIIeCTBEHHO U KOJIMYECTBO OOJIAKOB, M CTENEHb MX OEIM3HBI
(HACKOJLKO OHU 3arpsI3HEHBI MBUTBIO, CAXKe, MOPCKOM COJIBIO U T.11.).

Ha aJ'IB6€JIO TAKKXC BJIUAKOT OTMCUCHHBIC BLIINIC TCKTOHHUYCCKUC
MPOLIECCHI U JIpei() KOHTUHEHTOB, HO 3TO OYCHb MEJICHHBIC TPOIICC-
CBbl, BJIMSIHHE KOTOPBIX BEJIMKO TOJIBKO MPU PACCMOTPEHUH MUJLTHOHOB
net. COTHH MHJUTHOHOB JIET Ha3a,l Ha 3eMiie ObLTH MTEPHOJIBI, B KOTOPHIC
AHTapkTHa Obl1a cBOOOHA OTO Jibaa. OHa OblIa TEMHOM U OTpaka-
Jla MaJIO COJTHEUHOTO CBETa, YTO BIUSIIO HA KIIMMAT B CTOPOHY MOTEM-
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nenwusi. Ecnu ObI ceifuac Ha Mecte AHTapKTUIBI ObLUT OKeaH, JIeTOBBIi
MOKPOB 3eMJIU B 11€JI0M OblT Obl MEHBIIIE U KIUMaT Teruiee. Eciau Obl
cyma (a 3to Bcero 30% MOBEPXHOCTH IUIAHETHI) KOHIIECHTPUPOBAJIACh
Ha MOJIOCAaxX, TO IUIOIIAAb OJEACHEHUs IIIaHETHI ObLIa OBl OOJIBIIE,
a KJIMMaT — TOPa3io XOJIOHEE.

3. U3smeHeHnne nHGpakpacHoi paauanuu, u3jaydaemoi 3emJiei
o0parHo B kocMoc. Hamra ranera, Kak BCSIKOE HarpeToe Telo, U3iy-
yaeT uH(pakpacHyo paauanuo. Toabko okoio 10% stoit paguanumn
YXOIUT B KOCMOC, ocTajbHble 90% MOMIOMIAIOT ra3bl, COCTABISIOLINE
armocdepy 3emmu. Jlanubpiit 3¢ dEKT ObUT ONMCaH YIYSHBIMHU €I1I¢ B Ha-
yane XIX Beka, mpu 3TOM ObLIa MOAMEUEHa AaHAJIOTUS C MAPHUKOM,
IIJIEHKAa KOTOPOT'0 MPOITYCKAET COJIHEUHBIN CBET, HO HE BBIITYCKAET TEI-
7o (uH(ppakpacHOe H3IyYeHHE, UCIyckaeMoe rpsakamu). [loatomy
caM 3¢ deKT ObUT Ha3BaH MAPHUKOBBIM, @ COOTBETCTBYIOILIUE T'a3bl —
MApHUKOBBIMH. [J1aBHBIE COCTaBIAIONME arMochepbl 3eMIIH, a30T
U KUCIIOPOJ, UH(PPAKPACHOE U3TyYE€HUE HE MOIVIOLIAIO0T, TAKOBBI CBOM-
cTBa uX Mojekynl. [lomomaer TerioBoe u3nydeHue 3eMiid B OCHOB-
HOM BOJSIHOM Iap; 3a HUM MAYT YIVIEKHMCIIBIM ra3, METaH, a B IOCIE/-
HUE ToJbl 100aBUINCh HOBBIE Ia3bl, CO3AAHHBIE YEIOBEKOM: (PPEOHBHI,
¢bTopconepKalue yrieBoopobl, rekcahTopua cepol U T. 1.

[MapHukoBbIii 3ddekT oueHb BakeH IS Hamled TulaHeThl, 0Oe3
HETO CPEeIHSS TeMIIepaTypa BO3AyXa y MOBEPXHOCTH 3eMJIH Oblia ObI
He npuMepHo +14 (kak ceituac), a —19 °C, u xu3Hb OblIa OBl OYEHB
3arpynHuTeNbHA. MIHOTIA cripammBaoT, HE TPO3HT JIH IIJIAHETE «Iap-
HUKOBas karactpoday», He MpeBpaTuTCs Ju 3eMiisi B BeHepy, miIoTHO
MOKPHITYIO 00JIaKaMH U OYSHB JKaPKYH0. DTOTO HE IPOU30M/IET, TaK KaK
O0COOCHHOCTH TMOMIOIMICHUS MHPPAKPACHOTO M3ITYUYeHHsS] 3eMIIU TaKo-
BBI, YTO AK€ OYEHb CHIILHBIN POCT copepikanus BoAsnoro napa u CO,
HE MPUBEAET K POCTY MapHUKOBOTO 3(dekTa BHIIIEC OMpeaeIEHHOTO
npenena. [ToaToMy XM3HM Ha IUIaHeTe KaracTpoda He YyrpoXKaeT, XOTs
W3MEHEHUSI MOTYT OBITh OUY€Hb OOJIBIITUMHU.

Ceituac peub UAET O TOM, YTO YEJIOBEK YCUIINII HAPHUKOBBIN 3 EKT,
XOTSl U HE CUJIBHO, HA HECKOJIBKO MPOIIEHTOB, HO CYIIECTBEHHO. Yerno-
BEK MOBBICHII coziepxkanue B armocepe CO, v MeTaHa (& TakKe TbLIH,
CakKH U JpYyrux BemecTs). [Io MHEHHIO YUEHBIX, 1ake yCUIIEHUE TapHU-
KoBOro 3 dekra Ha 2—-3 °C npuBeneT K 60JIbIINM MpoliieMaM, Bellb, KaK
OyZieT NOKa3aHO HUXKE, ITO HE IUIABHOE U MPHUATHOE MOTEIUICHHE, @ POCT
HEYCTOHYMBOCTH — «IKCTPEMAJIBHOCTH» — KIIMara’.

> Bonee neranbHo cM.: OLEHOYHBIH TOKIaa 00 M3MEHEHMAX KIMMaTa U UX MOCISACTBUAX Ha
tepputopun Poccuiickoit @eneparm. — M.: Pocrunpomer, 2008. http//:climate2008.igce.ru;
IPCC 4AR, vol. 1, Climate Change 2007. The Physical Science Basis. www.ipcc.ch




Puc. 1.5
N3meHeHuA
opo6uTbLI 3emMnu
(umknbl MunaHko-
BUYa), KOTopble
onpeaensoT Ha-
cTynneHue negHu-
KOBbIX NepnoaoB.
T — n3meHeHus
HakrioHa (Hakro-
HeHus ) ocn 3emnu;
E — nameHeHus
3KCcLeHTpucuTeTa
opbuThLI (CTENeHn
ee OTKITOHEHUs OT
Kpyra, 9KCLEeHTpUCu-
TET KPYroBown opouThI
paBeH HyIo);

P — npeueccus,

TO €CTb KpyroBoe
N3MeHeHne Hanpas-
NeHns ocu BpaLleHuns
nnaHeTbl

NemoyHuk: IPCC 4AR, vol.

1, Climate Change 2007. The
Physical Science Basis. p. 449,
www.ipcc.ch.

TEMA1.

CoThu TbiCAY NET: NeIHMKOBbIE nepuoabl

[MaBHAas TPUYMHA W3MEHEHHs KJIMMAaTa B MOCJEIHHE COTHH ThI-
CSAY JIET — HM3MEHEHHe OpOMTHI 3eMJIHM, OTBETCTBEHHOE 3a MPUXOL
U yXOJ JIGAHUKOBBIX MIEPHOIOB UTUTEIBHOCTHIO B IECSTKHU THICSY JIET
(puc. 1.5°).

IMpeueccust ¢ nepruoguyHOCTHIO 19—23 THIC. €T CMEIIAET CE30HBI,
TO €CTh CWJIbHO U3MEHSET IUPOTHOE U CE30HHOE paclpeeiIeHue co-
HEYHOU MHCOJISIIIUH.

Haxnon (HaknoHeHue) ocu 3emiu konebiercst Mexay 22° u 24,5°
(cettyac 23,5°) ¢ aAByMs OJIM3KUMU TEPUOJAMU JITTUTEIBHOCTHIO OKO-
70 41 teic. net. HakiaoH opOUTHI HE BIMSET HAa OOLIYI0 MHCOJSIIHIO,
HO 4eM OH 0OJIbIlle, TeM CHIIbHEE B BBICOKUX IIMPOTAX PA3HUIIA MEKITY
TEIUTBIM U XOJOIHBIM CE30HAMHU.

IKCHEHTPUCHTET OpOUTHI BpalieHus 3emiin Bokpyr ColHIla ume-
et 6onee pnutenbHbIe epuobl: npuMepHo 400 u 100 teic. et. Camu
1o cebe OHM OKa3bIBAIOT HE3HAYUTEIHHOE BIUSHHE, TAK KaK B LIEJIOM
U3MEHEHUs B paccTosiHUM Mexay ConHueM u 3emiiell MaJibl, OIHAaKO
OHU B3aUMOJEHCTBYIOT ¢ ce30HHBIMU 3 dekTamu. Korna sxkcueHTpu-
curer Man (opoura 3emsn Ou3Ka K KPYroBoi), Kak 3TO ObLIO OKO-
110 400 ThIC. €T Ha3zax u OyaeT B TeueHue cienyomux 100 Teic. nerT,

¢ Bonee neranbho cM. IPCC 4AR, vol. 1, Climate Change 2007. The Physical Science Basis.
www.ipcc.ch
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CE30HHbIE U3MEHEHMSI MHCOJISALMY, BbI3BAaHHBIE NIPELECCUEN, MEHBIIIE,
YeM KOI/la SKCIIEHTPUCUTET Oosbie (opOuTa 3eMian — Oosiee BhITAHY-
TBIH DJUTHIIC).

[Tocnenuuii MUJUIMOH JIET JIEAHUKOBBIE MEPHOABI WHULUUPYIOT-
Csl MUHUMYMaMU JIETHEH MHCOJSALUU B BBICOKMX HMpoTax CeBepHO-
ro HOJylLIapus, KOTJa BBIMABIIUN 3UMOIM CHET COXPAaHSETCs BECh I'OJl
1, HaKaIUINBasICh, [IPEBPAILACTCS B JIEJHUKOBBIE IUTHI CEeBEPHOrO MO-
nmymapus. benslii CHETr U Jie]] OTpaKaroT COJTHEYHOE U3ITyUEHUE, U CTa-
HOBHTCs ellle XojoaHee. IIpu 3TOM ypoBeHb OKeaHa MOMKET INajaTh
nouyt Ha 100 M’. IMeHHO B Tako#l mepuox APEBHHE JFOAHN TEPEILTH
u3 EBpasun B AMepuky, BEpOsITHO, B OCHOBHOM II0 CYIII€, a YaCTUY-
HO — I10 Y3KOMY IIPOJIMBY, [IOKPBITOMY JIbJIOM.

Bo3sneiicTBue neTHUKOBBIX EpUOIOB Ha EBpa3uto, npuxon U yxon
JICAHUKOB U UBMCHCHUC PACTUTCIIBHOT'O ITOKPOBA PAaCCMOTPCHBI HUKE,
B TeMe «Jlec m xknmumar». C gapyroit ctoponsl, KOxHoe nmomyimiapue
MaJlo MOABEPrajoCh BO3ACHCTBUIO JIEAHUKOBBIX MEPUOAOB. AHTApK-
THJa B IOCIICAHUEC MUIIJIMOHBI JICT 6BIHa IMMOCTOAHHO ITOKPBITA JIbAOM
U CHEeroM, a U3MEeHEeHHsI OpOUTHI 3eMIIM CIMILKOM CIa0bl, YTOOBI 3TO
W3MEHUTD.

VYriekucblil ra3 Toxke Urpaet BaKHYIO POJIb B JIETHUKOBBIX MIEPUO-
Jlax, XOTs M HE SIBISIETCS MX IPUUNHON. B AHTapkTHIe yueHble cyMme-
71 0TOOpaTh MPOObI JibJIa IO BCEW TOJIIMHE JETHUKOBOIO IIIUTA, a 3TO
o4ty 4 KM, WM OKOJIO MUJUIMOHA JIET HAaKOIJIeHUs1 cHera. B mpeBpa-
TUBLIEMCS B JIEJ] CHETE€ OCTAJIUCh ITy3bIPbKU BO3/1yXa, KOTOPHIE MOKHO
MpOaHaIN3UPOBaTh U OIpPENEIUTh COCTaB BO3AyXa B TEUEHUE COTEH
Thicsd JieT. Konuenrpanus CO, B XOJNOAHBIE JIEIHUKOBBIE BPEMEHA
6buta HU3K0M — 160—190 ppm, a B Temible MeKJIETHUKOBBIE ITEPHO-
16l — BeICOKOH, 710 300 ppm. Ilo aHanm3y M30TOMOB KHCIOPOAA y4e-
HbI€ BOCCTAHOBMJIM TeMIIepaTypy MpPOILIOro: B MOCIEIHUNA MUIIMOH
JIeT Ha Halllel TIaHeTe BpeMeHaMH ObLJIO Teriee, 4YeM ceifuac.

ITpuxo/pl JETHUKOBBIX EPUOAOB U TEIIbIE MEXJIIETHUKOBBIE Bpe-
ME€Ha BUJHBI KaK [EPUOANYECKHE MUHUMYMbl U MAaKCUMyMBbI BCEX Ia-
pameTpoB (Temmneparypsl, konuentpanuii CO,, CH,, ypoBHs OKeaHa)
Ha puc. 1.6.

" Hansen, J.E., and Mki. Sato, 2011: Paleoclimate implications for human-made climate
change. In Climate Change: Inferences from Paleoclimate and Regional Aspects. Berger,
André; Mesinger, Fedor; Sijacki, Djordje (Eds.) Springer, 2012, 270 pp. http://www.
springer.com/environment/global+change+-+climate+change/book/978-3-7091-0972-4;
Rahmstorf, S., 2007: A semi-empirical approach to projecting future sea-level rise, Science,
315, 368-370; Hansen, J.E., 2007: Scientific reticence and sea level rise. Environ. Res. Lett.,
2, 024002 (6 pp.)




Puc. 1.6
Temnepatypa,
KoHueHTpauuu CO,
M MeTaHa, YPOBEHb
MupoBoro okeaHa
3a nocrnegHue

800 TbIC. neT

MemoyHuk: Hansen, J.E., and
Mki. Sato, 2011: Paleoclimate
implications for human-made
climate change. In Climate
Change: Inferences from
Paleoclimate and Regional
Aspects. Berger, André;
Mesinger, Fedor; Sijacki, Djordje
(Eds.) Springer, 2012, 270 pp.
http://www.springer.com/
environment/global+change+-
+climate+change/book/978-3-
7091-0972-4
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Conepxanne CO, B aTMOC]epE CIENYET 32 TEMIEPATYPHBIMH H3-
MCHCHHSIMU B AHTapKTHUC C 3ama3iAblBAHNEM Ha HECKOJIBKO CTOJIe-
tuii. Tak, Onocdepa 3emiin pearupyer Ha H3MEHEHHUE TEMIIEPaTyPHI.
[Tpu 3TOM BO BpeMsi HECKOIBKHX THICSY JIET B HaYaJle ¥ B KOHIIE JIe-
nukoBoro nepuona CO, yckopsier 3toT npouecc. Korna cranoBuTes
xonoxuee, copepxkanue CO, magaer, ocnabnseTcs NapHUKOBBIA >¢-
(eKT U CTAaHOBUTCA €lIe XOoJoaHee. B KOHIle JEAHMKOBOTO MEPHO-
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H

OTKINOHEHMS
Temnepatypbl (°C)

800 700 600 500 400 300 200 100 0

CO, ' ' ' ' ' ' ' 6
300

250

200

800 700 600 500 400 300 200 100 0

CH,
(ppb) CH, B
700 H

500 4 M1\ L\ ‘ i T AT T R B A

300 - - - - - - -
800 700 600 500 400 300 200 100 0

0 YpoBeHb MupoBoro okeaHa r

YpoBeHb
MwpoBoro okeaHa (M)
1
(&)

o

800 700 600 500 400 300 200 100 0
Bpewmsi (Tbicsiu neT Hasan)

TemnepaTypa AaHa Kak OTKIIOHeHWs OT cpeaHero ypoBHs 3a 800 Tbic. neT (pacyert no co-
[epXaHuio N30TOMOB KNCMOPOAA).

Eannuubl nsmepenns ana CO, — vacteit Ha MunivoH (ppm), ansa CH, (metana) — vactei
Ha munnuapg (ppb) — 4ucno monekyn rasa Ha MUMOH WU MUNMWAaPA MOMNeKyn BCex
rasos Bosayxa. Ceinvac ¢ Hadana XIX Beka koHueHTpaumsa CO, Bo3pocna NpuMepHo Ha
100 ppm u npaktudeckun gocturna 400 ppm, metaH Bbipoc ¢ 700 go 1900 ppb.

3a Honb YPOBHA MOPA NPUHAT CEerogHALLHNA YPOBEHb.
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la ctaHoBUTCA Teruiee, Konuentpauus CO, B armocdepe Gonble,
U TeMIieparypa pacTeT ObICTpee 3a CUeT YCHIJICHHSI ITAPHUKOBOTO d(-
(dexra.

[Tocnennuii neAHUKOBBIN IeproA Havyasics npumepHo 110, a 3akoH-
yuiics 13 Teic. net Ha3an. bonee moapoOHO ero Xos, a TakKe JMHAMUKa
kiauMmara 20-5 TeIc. JIeT Ha3aJ pacCMOTPEHbI HUKE B TEMaTHYECKOM
paszene «Jlec n knumar». TaM aHanmu3upyercs, Kak kojaeOaHus TeMIie-
paTypsl BIUSAIU HA PACTUTENIBHOCTD, U IIPUBEACHBI KapThl €€ paclpe-
JIEJICHUS B Pa3HBIE THICAYEIICTHS.

[TpumepHo 5—7 ThIC. €T Ha3zaJ KIUMaT ObLI HECKOJIBbKO Oosee
TEIJIBIM U BJIQXXHBIM, YEM ceiuac, — ObLI MPOIAEH MUK MEXJIE-
HUKOBBS (Tak Ha3bIBaEMbI ONTHMYM ToyiolieHa). BeposTHo, Takue
yCIOBHS OBLTM ONArOMPUATHBI JJISl JPEBHETO YEJIOBEKa U Pa3BUTHUSA
LUMBWIN3ALUHU, HO 3aMETUM, YTO TEINEph Yy YEJIOBEKa UHbIE SIKOHOMHU-
YECKHE yCIOBUS, MHASI YUCICHHOCTh U PACCEJIEHUE M0 MIAHETE, NHAs
MPOAOJDKUTENBHOCTD M CTaHAAPTHI KU3HU. [ToaTOMY OBLITO OBI OIIN-
00YHO ymMaTh, UTO «aHAJOTMYHOE» MOTEIJIEHWE Ha Mapy rpaaycoB
Oynet 61aroM u i Hallleid COBPEMEHHON [IUBHUIIM3AIUU. 3aT€M OKO-
J0 5 THIC. JIET Ha3aJ KIMMAT MMOCTEIEHHO MOXO0JI0al U CTal OJIM30K
K COBPEMEHHOMY.

Ceiiuac Mbl HAXOUMCS B TETJIOM MEXJIEATHUKOBOM MEPUOJE U MEI-
JIEHHO JBWXXEMCS K CIEIYIOLIEMY JIEIHUKOBOMY NEPHOAY, KOTOPBIN
HACTYIIUT 4€pe3 HECKOJBKO JNECATKOB ThICSY JeT. bonee TouHO ompe-
JEJIUTh BPEMsI CUJIHOTO IIOXO0JIO/IaHuUs TIOKA HE Y/1aeTcsl, HO OOJIbIINH-
CTBO YYEHBIX MOJIAraeT, 4YTO Y HAC ellle €CTh KaK MUHUMYM 20 TBIC. JIET.
[TosToMy paccMaTpuBasi HUKE KIIMMAT MOCEAHETO ThICSUeNeTus, a 3a-
TE€M MPOLUIOr0 M HBIHEUIHETO CTOJIETUH, MBI IIOKa MOXKEM «3a0BITh)
00 opOute 3eMiM M JIEAHUKOBBIX MEPUOIAX U OOpaTUTh BHHUMAaHHE
Ha UHbIE (PAaKTOPBI: OKEAHCKUE ITUKJIIbI, ByJIKaHbI 1 COJHIIE.

EcTecTBeHHble H3MEHEHUA KnuMaTa
B nocnepHue CToneTua.
OKedHCKKhe LnKNbl, BYNKaHbI 1 Connue

®axkTopbl, KOTOpPbIe OOYCIOBUIM U3MEHEHHS KIMMaTa B MOCJEIHHE
COTHHM JIET, KOHEUHO, JeicTBoBalu Bcerga. OmHako s Oosee 1a-
JIEKMX BPEMEH y HAac HE XBaTaeT JAHHBIX, YTOOBI OTCICAUTh UX OT-
HOCUTENBFHO HEOOIbIOEe U KpaTKocpouHoe BiusiHue. Kak Obuio cka-
3aHO BBIIIE, YUCHBIC OMPENCIIUIIA, HACKOJIBKO KJIUMAT 5—6 ThIC. JIET
JI0 Halleu 3pbl oTiindaicsa ot kiumara 13—14 teic. net Ha3zaa. Ho onun




Puc. 1.7
Bapuauun
TemnepaTypbl

B pa3nnyHbIX
pernoHax mmpa

3a nocnegHue
1000 neT (oueHka
MO KOCBEHHbIM AaH-
HbIM O PaCTUTENbHOM
NOKPOBE, FOANYHbLIM
KonbLam gepeBbLeB
W OPYrMM UCTOYHU-
Kam)

MemoyHuk: IPCC 4AR, vol. 1,
Climate Change 2007. The

Physical Science Basis. p. 468,
www.ipcc.ch
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HE MOTYT CKa3aTh, YeM Kiaumart, Harpumep, 5100-x ronoB 1o Haen
9pel otinuyainca ot kiumara 5300-x romoB. M3MmeHeHUs, KOHEUHO,
ObUIM, HO KaKMe KOHKPETHO, CKa3aThb Helb3sl. MOXHO JUIIb YTBEp-
JJaTh, YTO OHU OBUIM OTHOCUTEJIBHO KPAaTKOCPOYHBIMU M HEOOJIBIIIN-
MU, TOpa3l0 MEHBIIMMH, YEM BapHallMH KJIUMaTa, KOTOPbIE Mbl BH-
JEJH NP PACCMOTPEHUN KIMMAaTU4YECKOM UCTOPUM 3€MIIM 32 COTHU
THICSY U MWJIJINOHBI JIET.

3a moCIeTHIOK0 ThICSUY JIET €CTh Topa3io OoJbile JaHHbIX. KoHeu-
HO, NIpsAMBIE U3MEPEHHUSI TEMIIEPATY bl Hadaauch Toabko B X VIII Beke,
HO €CTh KOCBEHHBIE METOJbl, KOTOPBIE YXE XOpOIIO MPOpabOTaHBI
U MIPU3HAHBI YYEHbIMH Kak HajexHble. OJUH U3 OCHOBHBIX — JEH-
JIPOXPOHOJIOTHS: OTIpENeIeHue M3MEHEHUI TeMIepaTrypbl MO IIUpPH-
HE KOJIell eXETOJHOro MpUpocTa JpeBecHHbl. Kpome oueHb cTapbix
JIepEBBEB, B PACIIOPSIKEHUH YUYEHBIX HEMAJO OCTAaTKOB JI€PEBSHHBIX
CTPOCHHUH, TIIe €CTh OYeHb cTapble OpeBHA. J[pyrue MeTomsl OCHOBA-
HbI Ha aHAJIM3€ PACTUTENILHOTO MMOKPOBA, a TAKXKE TOHHBIX OTIOKEHHIM
pa3IUYHBIX BOAOEMOB. B pesynbrare Juis psijia peruoHOB yAaeTcs Mpo-
CJIEIUTh Bapualliy TEMIIEpaTypsl 3a mocienanue npumepHo 1200 rer,
HO He Oonee (puc. 1.7).

[Toka Henb3s cKa3zaTh, YTO O MPUYMHAX WU3MEHEHHH KJIMMaTa HU3-
BECTHO BCE€. YPOBEHb 3HAHHMI PacTET, HO MPU ITOM OIIEHKA POJHU
pasIUYHBIX (PAKTOPOB MOXKET MEHATHCA. [lecsaTh JieT Ha3aq MHOTHE
y4eHbI€ ITIaBHBIM (PaKTOPOM MOCIJIETHETO ThICSAUEIeTUsl Ha3bIBaJIU Ba-
pUaLU COJTHEYHON aKTUBHOCTU. OHAKO MCCIIEIOBAHUS MOCIEAHUX
JIeT BBISBUJIM HAJUYUE OYEHb MOIIHBIX, HO HE CBsI3aHHBIX ¢ CoHIIEM
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TEMA1.

Bapualuii ¢ IEPUOJOM B HECKOIBKO JECATKOB JIET, KOTOPbIE OOBIYHO
Ha3bIBAIOT OKEAHCKUMH IUKJIaMH. COOCTBEHHO, APYroro Ha3BaHUS
OBITH M HE MOKET, TaK KaK MOYTH BCS SHEPTHsI KIIMMAaTUYECKOM cucTe-
MbI 3eMJIM COCPEI0TOUYEHAa UMEHHO B OKeaHe. B 10arocpouHsIx KoJie-
O0aHUSIX aTMOC(EPHBIE MPOIIECCHI MOTYT CEPHE3HO BIUSTH HA KJIUMAT,
TOJIBKO €CJIM B HUX Y4YaCTBYET OKEaH.

Oxkeanckue nMkJbl. Celiyac akKTUBHO HMCCIEAYIOTCS (U3UUYECKUE
MEXaHU3MBbI, KOTOPBIE MOTYT IIPUBOIUTH K HUKIMYECKUM H3MEHEHHAM
B OKeaHe ¢ nepuoioM ot 1-2 1o cra u 6onee net. Kapriuna oueHb Henpo-
cTasg — MJET eIUHas LUPKYJIALMS NOBEPXHOCTHBIX U IIyOMHHBIX BOJ
U UX B3aUMOJIHCTBHE ¢ aTMOcdepoit. OkeaHCKHE TeueHUs: 00bEMHEHbI
B OIPOMHBIN IUTAHETAPHBIN KOHBEWEP, IPUYEM TPEXMEPHBIN — €CTb I10-
BEPXHOCTHBIE TEUEHUs, & €CTh NIyOHHHBIE. B 0IHUX YacTAX KoHBelepa
JIBIKEHUE BOJl MOXKET OBITH Oosiee ObICTPHIM, a B IPYyTHMX O4Y€Hb ME-
JICHHBIM, HO OXBAaTBIBAIOLIMM OTPOMHBIE Macchl Bojbl. Temepb npen-
CTaBUM cebe, 4TO JBM)KEHHE M TeMIepaTypa pa3lInyHbIX 4acTel 3TOro
KOHBelepa MOT'yT «ITyllbcupoBaThy». Korna uyTh Teriee noBepXHOCTHBIE
BOJIbl — HaJl HUMU Teruiee arMocgepa, Korja 4yTh Tersiee NTyOnHHbIE
BOJIbI — arMocdepa xoonHee. DHeprus Kak Obl «IepeTeKkaeT» U3 IIy-
OVH Ha MOBEPXHOCTh U 0OPATHO, U3 OIHOW YacTH OKeaHa UM arMocde-
PBI B IpYTYIO U «BO3BpAILAeTCsA» Ha3al, IPUYEM 3TO MOXKET 3aHUMAaTh
JIECATKHU JIET, HO O0llee KOJIMYECTBO SHEPTUM OCTAETCs MPAKTUUECKU
Hen3MeHHbIM. OJTHUM U3 MEXaHHW3MOB NPEBpAILEHHs] HENPEPHIBHOIO
JBWKEHUS] B LIMKIIMYECKUN MPOLIECC MOXKET SIBIISITHCSI KOHBEKIHS, KO-
TOpast U3-3a BA3KOCTH BOJBbI BOSHUKAET TOJIBKO IIPU OMPENEICHHON pas-
HULIE B IUDIOTHOCTH BOJIBI, 3aBUCSIIECH OT €€ TEMIIEPATYPhl U COJICHOCTH.
Jlo sTOro Temmeparypa IIyOMHHBIX BOJI MOXET MEJUIEHHO HapacTars,
HO KOHBEKIMU He OyzeT. Korna ke pa3HMIia TOCTUTHET ONpeesIeHHOTO
npezesna, HayHeTCs: ObICTPOE KOHBEKTUBHOE JIBUKEHUE.

VY4eHble BBIABISIOT H U3y4alOT MHOTOJIETHHE KOJIeOaHHs OKeaHa
1 aTMOocdephl 0 BceMy 3eMHOMY mapy. [IpuBenem TONbKO JBa IpH-
Mepa. st ATIIaHTUKH XapaKTEepHbI BapUaliy C IEPUOJOM IPUMEPHO
B 60-70 net (puc. 1.8). Takue Bapuanuu CHUJIbHO BIUSAIOT HAa MECT-
HBII KJINMAT, B YaCTHOCTH, HAa TEMIIEpATypy B 3anajaHou [ peHnanann
(romy6ast nuHust Ha puc. 1.7). BepoaTHO mo3TOMYy, KOTJa BUKHHTU
€€ OTKPBUIM M Ha3Ball «3eleHol 3eMiieii», TaM OBUIO OTHOCHUTEIb-
HO Temio, a B LlIBenuu Morio ObITh XOJIOAHO, YTO TOJIBKO YCHIIUIIO
KOHTpacT. OJTHaKO BO3MOYKHO U BIMSIHUE OKEAHCKUX BapUAIUH B TJI0-
O6anpHOM MaciTabe (puc. 1.8).

[TormpoOyem Ha mpuMepe Bapuanuii B ATIaHTUKe (TaKk Ha3blBae-
MOTO ATJIQHTUYECKOTO MYJBTHIEKaTHOTO KOJeOaHHs1) COMOCTaBHTh
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Puc. 1.8

PocT rmo6anbHom
NpPU3eMHON TeM-
nepartypbl BO3ay-
Xa B nocriegHue
130 net n ero
npuMmepHoe
conocTaBrieHue

C «TennbIMu»

M «XonoaHbLIMn»
¢azamu
ATnaHTH4yecKoro
MynbTUAEeKagHoro
Koneb6aHus

UemoyHuk: Mo gaHHbIM: Pocrua-
pomeT «/3meHeHne knumaTan
Bbin. 34, main 2012 r. www.
meteorf.ru unn www.global-
climate-change.ru. Hassanus
a3 ATnaHTtudeckoro konebaxus
[JaHbl YCNOBHO 1 NPUBELAEHDI

B kaBblukax. [laHHOe siBNneHe
OMMCbIBAETCS CreLmasnbHbIM
nHoekcom (AMO — Atlantic
Multidecadal Oscillation Index).
[Nepropb! ero pocta ycrnoBHO
Ha3BaHbl 34ECh «XOMNOAHBIMUY
tbazamu, a nepuogpl, koraa
WHOEKC NOCTOSIHEH U OTHOCK-
TENBHO BbICOK — «TEMMbIMMUY.
McTouHMK AaHHbIX 06 AMO:
basa gaHHbIx US NOAA Earth
System Research Laboratory,
MMEETCS B OTKPBITOM [JOCTYMe
Ha cate. http://www.esrl.noaa.
gov/psd/data/timeseries/AMO/

TEMA 1. USMEHEHWE KNAMATA HA NNAHETE

Temnepartypa (°C)

|:| — «xonogHble» asbl ATNaHTUYecKoro konedaHus
I - «rennas» dasa ATnaHTideckoro konebatus

— BO3MOXHasi HoBasi «Tennasy ¢asa ATnaHTu4ecKkoro kornebaHums

(a3pl TaHHOTO LIMKJIA ¥ U3MEHEHHs II00aIbHOW TeMIeparypbl BO3LY-
xa (cMm. puc. 1.8). B XX Beke «rernas» (aza JaHHOTO KoyiebaHHs MpH-
nuack Ha 1930—-1960 roger, a «xonoxubie» (azer — Ha 1905-1925 romst
u 1970-1990 rogei. ITocne sToro, BeposAiTHO, ¢ KoHIa 1990-x Havaach
«reruias» (haza (coBa «Terias» U «XOJOAHASD) CIEIMAIbHO JIaHbI B Ka-
BBIYKaX, CM. IOAMKCH 1of1 puc. 1.8). Tounoro mepuona y 3TUX IUKIH-
YecKuX KojiebaHuil HeT U u3ydeHsl oHu ciabo. Kpome toro, Ha 1930-¢
TOJIbI MPUIIETICS MAKCUMYM COJIHEYHOM akTUBHOCTH. I10TOMY Ha OCHO-
BaHUU JTHUX KOJIeOAHMM HENb3s CKa3aTh, Kakue mecaTmwieTns X X[ Beka
OyayT xoJojHee, a Kakue Teruiee. OHaKo Jake MOBEPXHOCTHOE COIIO-
CTaBJICHUE, [TOKa3aHHOE Ha puc. 1.8, TOBOPUT O TOM, YTO, BO3ZMOXKHO, 3TH
OKEaHCKHUE KOJIeOaHUs! CyIIECTBEHHO BIIUSIOT Ha KJIMMAT 3eMIIH.

Hecstunernuii nepuog 2001-2010 romoB cTtan caMbIM  TeIl-
JABIM C Hayajla MHCTPYMEHTAJbHBIX H3MEPEHUH TeMIeparypbl —
¢ 1850 roma®. OHaKo BHYTPH JaHHOTO JECATUIICTHS POCT TEMIIEpary-
pBl HE TIPOCIICKHUBACTCS: HENb3s cKaszaTh, 4To 2006—2010 roas! ObuTN
teruiee, yem 2001-2005 roas! (cM. Huxe puc. 1.14). BoamoxHo, 310
JeficTBHE MKINYECKMX OKEAHCKUX IPOLIECCOB.

8 Pocrunpomer «M3MeHeHre kiuMaray, Boim. 34, mait 2012 r. www.meteorf.ru uiu www.
global-climate-change.ru
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Jpyroi npuMep: BO3IECUCTBUE Ha TEMIIEpATypy BO3AyXa Ha IUIA-
HETe OKEaHCKOro sBiieHus Diab-Huubo, mnn HOxHONW ocmwmsimn’.
OHO nposIBIISIETCS. HA OTPOMHON TEPPUTOPUHU B FO’KHOM yactu Tuxoro
okeaHa, ot Uunounesun no KOxuoit Amepuku. Ousnyeckas npuposa
SABJICHUS OYE€Hb CJIOKHA M €Il JAJIEKO HE /10 KOHIa u3ydeHa. Cxe-
MaTU4YECKH MOYKHO CKa3aTh, YTO OYEHb TEIIas BOAA, COCPEIOTOUECH-
Has B 100-200-MeTpoBOM ciioe B LIEHTpaJIbHON 4acTu Tuxoro okea-
Ha, «BAPYT» TOHKUM CJIOE€M HAUYMHAET PACTEKaThCA MO MOBEPXHOCTH
OKeaHa, OXBaThIBasi OTPOMHYIO TUIOMAas. OOBIYHO XOJOAHBIE BOIBI
y OeperoB Ilepy BIpyr cMeHsitoTCs 0oJiee TEIUIBIMU, OYE€Hb CyXas I0-
rojia CMEHsIETCS IMBHAMM M T. 1. JletfictBrue Dnb-HuHbO 04eHb 3aMETHO
Ha Bcell rmiaHeTe. IMEeHHO ¢ HUM yueHbIe CBSI3bIBAIOT TO, uyTo 2011 rox
Ha iaHeTe Obu1 Xonmoauee, ueM 2009 u 2010 roxsr. Ha puc. 1.9 cuanm
IIBETOM BBIJICICHBI T0/IbI, Koraa FOxHas ocumisaius Obuta B onpese-
TIeHHOU (ha3e cBOEro IUKINYECKOTO pa3BUTHs. B uacTHOCTH, KOTIa Ha

° Dnb-Hitnbo (1o ucnancku El Nifio — Maubiin, Manbauk), wii FOkHast o Cruisiist — Ko-
neGaHUe TeMIIepaTypbl OBEPXHOCTHOTO CJIOS BOJIBI B 9KBAaTOPHAIILHON YacTH Tuxoro okea-
Ha, IMEIOIIee 3aMEeTHOE BIMSHNE Ha KiuMat. B Gonee y3xom cmbicie Dinb-Huapo — aza
IOxHoI ocunnnAmy, B KOTOPOH 06/1aCTh HArPEThIX MPUMOBEPXHOCTHBIX BOJ] CMEIIAETCS K
BocToKy. [Ipn 5TOM ocnaGeBaroT uiK BOOOIIE PEKPAIIAOTCs TAaCcCaThl, 3aMeAIISIeTCS TTObeM
ITyOWHHBIX BOJ B BOCTOUHOH yacTu Tuxoro okeaHa, y 6eperos [lepy. [IpoTuBomonoxuas
¢asa ocususiuun HaszeiBaercst Jla-Hunbs (La Nifia — Maubiika, JleBouka). XapakTepHoe
BpeMsI OCIIMIUIIIIAN — OT 3 710 8 JIeT, OJJHAKO CHJIa ¥ MPOAODKUTENLHOCT Dib-HUHBO CHITb-
HO BapbUPYIOTCA.

Puc. 1.9
OTKNoHeHus rno-
6anbHOM cpeaHen
npuU3eMHOn Temne-
paTtypbl Bo3gyxa
OT cpenHen

3a 1961-1990 roabl.
CuHUM LBETOM
nokasaHbl cryyau,
Korga Ha Ha4arlo
roga Temnepartypa
BO B LIEHTparibHOm
1 BOCTOYHOM YacTax
Tuxoro okeaHa Obina
Ha 1,5-2 °C Huxe
cpegHen (onpeane-
neHHas pasa HOxxHon
OCLMNIISALNN)
MemoyHuk: BcemupHas meTeo-
pororuyeckas opraHu3aLms
(3asBnexne BMO o cocTosiHum
rnobanbHoro knumata B 2011 r.
Ha pycckom si3bike) http://www.
wmo.int/pages/prog/wcp/wcdmp/
documents/1085_ru.pdf
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HayaJio rofia TeMIeparypa MOBEPXHOCTHOTO CJIOSl BOJIbI B IIEHTPAJIb-
HOM M BOCTOYHOM YacTAX 3KBAaTOpPUAJIbHOM 30HBI THXOro okeaHa Obuia
Ha 1,5-2 °C umxke cpennero 3HadeHus 3a 1961-1990 rogwl. B Takue
rOJbl Ha BCEH IIaHETEe OBLIO XOJIOIHEE.

Posb ByJKaHOB B (POPMHUPOBAHMH KJIUMATA OYEHb BAXKHA,
HO KpaTkocpo4Ha. [locie n3BepxkeHuii ¢ BHIHOCOM OOJIBIIIOTO KOJTUYe-
CTBa IeIUIa ¥ IPYTUX YacTULl B cTpatocdepy (eciau yacTUIbl He T0CTH-
rarT cTparocdepbl, TO OHU OBICTPO OCeNar0T) 3eMJIsl HA OJIUH-TPH Irofa
3aTeHsIeTCsl W TeMIIepaTypa Ha BCeW IJIaHEeTe OIMyCKaeTcs MPUMEPHO
Ha 0,2-0,4 °C, yto ovens cymectBeHHO. Hanpumep, B 1991 rony mo-
clie u3BepkeHus BynkaHa [leHaTty0o oxnaxknaroriee JeicTBUE BBIOPO-
IICHHBIX UM YaCTHUI] OBbLIO IIOYTH B JIBa pa3a OOJIbIIIE, YeM HarpeBaroliee
neiictere CO,, MOCTYMAIOIIETO OT BCEX MCTOYHUKOB Ha ruiaHeTe. [lotom
YacTUIIbl OCEIAIOT U KIIMMaTu4eckasi CUCTeMa «3a0bIBaeT» 00 U3BepiKe-
HUU. 3aMETUM, YTO TaKWe€ M3BEPKEHUS CIYyYalOTCs PEIKO, 3a MOCIEe-
HUE JIeCATUIIETHSI OHU ObUIH TONIBKO B 1963 (Arynr), 1982 (Onbp-Yudon)
u 1991 (Ilenary6o) rogax. HenaBuue u3Bepxenus B cnanauu u B 1py-
THX PETUOHAX cTpatocdepy He 3aTPOHY/IH U Ha KIIMMAT HE TIOBITHSIIH.

Eure onHa npuynHa KIMMATHYECKUX U3MEeHEeHHii — Bapualnuu
COJTHEYHOTro u3jyuyeHusi. 3secren 11-netuuii conneunsrit nuki. Ha-
omonenns 3a ConHieM, Hayatele emle B X VII cromeruu, Taxxke mo-
3BOJISAIIOT TpocieauTs 40—45-, 60—-70-, 100- u 200-1€THIOI0 W3MEHYH-
BoCTh. [Ipn 3TOM TOoTOK TpHxomsmied oT COJHIIA YHEPTHUH MCHSICTCS
cnabo, HO ecTh Oosee cloKHbIE 3PPEKThI, KOTOPBIE TOXKE MOTYT BO3-
neiictBoBath Ha kimMat. Mccnenyercs Bnusinue CoiHIIA Ha coaepiKa-
HUe B aTMOc(depe 030Ha (KOTOPHIH SIBIISICTCS TAPHUKOBBIM Fa30M, XOTS
€ro BKJIaJ B OOIIMK MapHUKOBBIN ((EKT 0YeHb HEBEIIMK); BIUSHUC
Ha cTpatochepHble obaka (B SICHYIO MOTOAY OT MX KOJMYECTBa 3a-
BHCSAT HOYHBIC TeMrepaTypbl).C Ipyroil CTOPOHBI, H3YUCHHUE BITHSHHS
ConHua 1 Ipyrux KOCMUYECKUX (PAKTOPOB HA T€OMArHUTHBIE SIBICHUS
HE BBISIBWIO KJIMMAaTHYeCKUX 3()PEKTOB.

NsBecteH MayHAEpOBCKU MHHMMYM COJHEYHOW AKTUBHOCTHU
(mpumepno 1640-1715 roxpl), korma OBLIO HECKOJIBKO XOJOIHEE,
U 3TO MOXHO 3ameTuTh Ha puc. 1.7. Iloenusuio ConHue Ha Kiaumar
u B XX Beke, B KoHIE 1930-X rogoB ObLI MHMK COJHECYHOM aKTHBHO-
CTH, a B APKTHKE JIbJIOB OBUIO OTHOCUTEIIEHO HEMHOTO. bosee cialwbiid,
HO Bce ke 3aMeTHbIH MakcumyM 200-netHero nukia CosHia Obu1 OT-
MeueH B 1980-1990-e rogsl. A Bocxondiias BeTBb 11-IeTHero mukia
npunuiack npumepHo Ha 1997-2003 roxel. Torma B mpecce MOKHO
OBLJIO TIPOYECTh, YTO MOTEIJICHUE HAa 3eMJI€ BBI3BAHO AKTHBHOCTHIO
Connua. Knumaronoru ¢ 3TuM He COMIalIaliCh, YTO 3aT€M MOTYYUIIO0
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MOJATBEPKICHNE — MOTEIJICHUE PACTET, XOTS aKTUBHOCTH COJIHIIA UACT
Ha yObUTh. [109TOMY MOXHO YCIBIIIATE YTBEPKACHHUS O TTOXOJIOaHIH
B camoe Onmmkaiiiiee Bpemsi. Tak ¥ MOTIIO ObI OBITh, €CJIM ObI HE BMEIIIa-
TEJNBCTBO APYruX (aKTOPOB, ropa3io 0ojiee CHIIbHBIX. DTO, BEPOSITHO,
yKa3aHHBIC BBIIIEC €CTECTBEHHBIC OKCAHCKHE ITUKIIBI U, TIIABHOE, YCHIIe-
HHUE MapHUKOBOro 3((dekra u3-3a pocTa KOHICHTpAIMK B atMocdepe
CO,, MeTana u Jpyrux NapHUKOBBIX a30B aHTPONOTEHHOTO MPOHCXO-
JKJICHUS, O YeM TIOUJIET PeUb HIKE.

3ameTuMm, TOT (haKT, 4YTO €CTECTBEHHbBIE (PaKTOPbI BHI3BIBAIN U3Me-
HEHHUsI KJIMMara B MPOIIJIOM, HE 03HAYAET, YTO HbIHEIIHEE N3MEHEHNE
KJIMMara TaKkXKe BBI3BAHO €CTECTBEHHBIMM NMpHYMHAMH'’. AHajIornd-
HbIM 00pa3oM TO, YTO JIECHBIE MOXKAapbl C JABHUX IOP BBI3BIBAIOTCSA
€CTECTBEHHBIMHM NPUYMHAMU, HAIPUMEpP yAapamMu MOJIHMM, HE O3Ha-
YaeT, YTO MOXKapbl HE MOTYT OBITh BBI3BaHbI OECTIEUHOCTHIO YEIIOBEKA.

[naBsHad knumaTtnyeckas ocobenHoCTb
NOCNeqHNX AeCATUNCTMIA

Temuble JHU 3UMOIA, BbINAAAIOIUNA TOJBKO B SIHBApE€ CHET, HABOJIHE-
HUS 1 3acyxu ObiBasiu 1 Bo Bpemena A. C. IlymkuHa!!, 1 gaxe, Kak MbI
BUJIEJIM BbIlIE, Koraa BUKUMHTH 0koyio 1000 et Hazan oTkpbiiu [pen-
nanauro. Ho HUKOTIa B UCTOPUU Y€I0BEYECTBA HE OBLIIO HU CTOJIb BhI-
coxoii konuenTpauun CO, B atMoc(epe, HH CTOJIb PE3KOTO €€ POCTa,
"abromaemoro ¢ 1960—-1980-x romos. IMeHHO ATO ABJISIETCS INIABHOM
KJIMMaTHYE€CKOH 0COOSHHOCTBRIO MTOCIENHNX I€CATUIICTUH.

Ilo 3anucsiM TemriepaTypbl IPU3EMHOIO CJI0Sl BO3AyXa, B YaCTHOCTH,
3a XX BeK MOYTH HUYETO HENb3s CKa3aTh O HHIHEIIHEM U3MEHEHUH KITH-
Mara — TMOJ00HO TOMY, KaK TOJIBKO TI0 KaIlUTFO HENb3s TOYHO OTpesie-
TUTH 3a00NIEBaHUE: 9TO MOXKET OBITh TPUII, OPOHXUT WM TYOepKyes.
B 1930-e rogs! Bo BpeMs akcrienin «YUemrockuHa» B APKTHUKE TOXKE
Obu10 Teruiee, yeM B XX Beke B 1enoM. Ho cyiiecTBeHHOro pocTa KoH-
uentpauuu CO, B atMocdepe Torna eie He HabINaIoCh, a POCT TEM-
neparypbl ObLT U B Tporiocdepe, U B crpatocdepe. ITo ObUT paBHOMEP-
HBIN IIPOrpeB Bcero arMocgepHoro crosbda. Celtuac mporpeB OTMedaeTcs
TOJIBKO B Tporocdepe, a Bhlllle, B cTpatocdepe, UIET OXJIKICHUE.

1 OrreHO4HBII 1OKIaT 00 H3MEHEHMSIX KIIMMaTa U HX OCICSACTBHAX Ha Tepputopuu Poccuii-
ckoii denepamyu. M.: Pocruapomert, 2008. http//:climate2008.igce.ru (cMm. miaBy 6 Toma 1
JIAHHOTO JIOKJIa/ia «AHTPOIIOTCHHBIH BKJIaJ B U3MCHEHUE KITIMATa»).

W A.C. Iyuikun. Eprennii Onerun. « Cree gvinan monvko 6 saneape. Ha mpemve 6 Houw. IIpo-
cHyswucy pano, B okno ysuoena Tamvauna, Iloympy nobenesuiuii 0sop, Kypmunul, kposnu

u 3abop, Ha cmexnax nezkue ysopui, epesvs 6 sumuem cepedpe, Copok eecenvix Ha 0sope,
U macko ycmnannvie 2opel 3umbl OIUCMAMENLHLIM KOBDOMY.
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[TpoGema aHTPOMIOTEHHOTO U3MEHEHUS KIIMMAaTa KPOEeTCs B U3Me-
HEHUU XUMUYECKOTO U (PU3UYECKOTo cocTaBa aTMOCc(epsl, a HE B po-
cTe TeMiieparypbl. HemocpeacTBEHHO 4eI0BEK TOUTH HE BO3/IEHCTBY-
€T Ha KIUMATHYECKYI0 CHCTEMY, HO 3arps3HIET arMocdepy MbLIbIO,
caxel, yBennuupaeT KoHuenrpanuio CO, ¥ MeTaHa, BBIOPACHIBAET
HOBBIE CHHTE€3UPOBAHHbBIC TAPHUKOBLIE Ta3bl, BEIPYOAeT jieca 1 u3Me-
HsIET alb0e/1o, TIETAeT Ha caMOJIeTaX U YBEIMYHUBACT KOJTUYECTBO Tie-
PHUCTBIX 00JIAKOB W T.1. DTH BO3ACUCTBUSA MOTYT KaK HarpeBarh Iula-
Hety (kak BeIOpocsl CO,, meTana, N,O u ApyruX MapHUKOBBIX Ia30B,
CaXH), TaK U OXJIAXKaTh (KaK 3arpsi3HeHHE aTMOCHEphl adPO30IISIMU).
VY4eHble JeTaNbHO PAaCCMAaTPUBAIOT BCE BUJIBI BO3JICHCTBUI U CBOJAT
UX K 00111eMy 3HaMEHATeI 0 — MPOTPEBY I OXJIaKIEHUIO aTMOCde-
pBl B BHJE MOTOKa 3Hepruu B BT/M? B cexyHay. Bce moroku sHep-
run — npuxo ot ConHIla, NOMIOIIEHNHE, OTPAXKEHUE U U3IIyYEeHHE
arMoc(epoi, MOBEPXHOCThIO 3eMJIN U 00IaYHBIM TOKPOBOM, 3aTpaThl
Ha MCHapeHUe U CKPBITasl TEIJIOTa KOHACHCAIMU — COCTAaBIIAIOT €€
m1o0aneHBIM O0anaHc. PacyeThl IToOKa3ajin, Y4To IS IUIAHEThI B IIEJIOM
CaMbIM IVIaBHBIM U CWJIBHBIM BO3/I€MCTBUEM YEJIOBEKA Celyac sBISAECT-
cs1 nospimenne konuenTpauuu CO,". TlosToMy HMXke paccMarpuBa-
ercs npexae Beero CO,.

KoHe4HO, 4enoBeK MOXKET U HEMOCPENCTBEHHO MIPOrpeBaTh aTMo-
chepy — cxuUTaTh TOIUIMBO M HarpeBarh OKpyKarolryto cpemy. Ha-
IVISITHBINA IPUMEP 3TOI0 — «TEIUIOBBIE OCTPOBA» TOPOJOB, B KOTOPBIX
TeMIIepaTypa MOXeT MOBbIaThesi Oosee ueM Ha 5 °C 1o cpaBHEHUIO
C TeMIepaTypoii 3a rpanuueit ropoga. Ho B mo6anbHoM MaciiTade 3To
OYEHb MaJIeHbKOE BO3/IEHCTBUE, HE OKa3bIBAIOIIEE BIMSAHUSA HA KIMMaT
TUTAHETHI WITU TaXKe OOJIACTH MITU Kpasl.

Eme pa3s moguepkHeM, YTO yYCHBIMH aHAJIM3UPYIOTCS BCE BO3-
MOKHBIE (DAKTOPBhI, B TOM YHCJI€ T€OJIOTHYCCKHE M T€OMarHUTHBIE,
B YaCTHOCTH, BYJKaHUYECKAst aKTUBHOCTh KaK MPSAMOM MCTOYHMK TEIl-
na u CO,; HamMuMe KOCMUYECKOH MbIIM U KOCMHYECKOTO M3ITyUeHHs,
HO OHH HE CYUTAIOTCS CYIIECTBEHHBIM (PAKTOPOM COBPEMEHHBIX H3ME-
HEHMH Kimmara's.

Konuenrpanuto CO, €rKo M3MEPUTh, U TaKUE HAOIFONECHHUS BEIYT-
cs mpuMepHo Ha 300 cranusax mo BceMy Mupy. Ho KoHKpeTHOE MeCcTO
B JIaHHOM ciy4ae He BaxHO: CO, XOpOIIO MEPEMEIMBAETCS B aTMO-

12 OueHouHbIH T0KIa] 00 M3MEHEHHUSIX KIIMMATa U UX MOCIeICTBHIIX Ha Tepputopun Poc-
cuiickoit deneparumn». M.: Pocruapomer, 2008 r. bananc sneprun — cm. Tom 1, c. 10; ponb
Pa3IMYHBIX BO3/ICHCTBUI — cM. ToM 1, ¢. 95. http//:climate2008.igce.ru

13 Tonpo6Hbie nosicHenust cM. brouterens Pocrugpomera «3Menenne kiumaray. Bei. 34,
Maif 2012 . www.meteorf.ru mmn www.global-climate-change.ru
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Eavnuubl nsmepenus: gna CO: yacTen Ha MUMMUOH (ppm),
Ons meTaHa v okcuaa asota (l) yacteit Ha munnuapg (ppb) — yucno
MOJSIeKys rasa Ha MUIANOH UNW MUNNapA MOMeKyn BCex ra3oB BO3adyxa

cdepe, U pOCT KOHIEHTPALIUU MPAKTUYECKU OTMHAKOB 10 BCEMY MUY
(puc. 1.10). I'moGanenbii poct konueHTpauuu CO, 3aBUCHT HE OT JIO-
KaJIbHBIX BEIOPOCOB, a OT BEIOPOCOB BO BCeM MHupe. Takke ObICTpo pac-
TyT KoHueHTparuu CH, u N, O, 4to Takxke 00YCJIOBJIEHO JIEATEIIBHOCTHIO
yenoBeka. MeTaH nmoctymaeT B arMoc(epy OT J0ObIUM MPUPOTHOTO rasa,
OT JIOMAILIHUX >KUBOTHBIX U C pucoBbIX noneil. Oxenp azora (1) — mpu
BHECEHHUH B MOYBY a30THBIX YIOOpeHU (CM. mpuiioxeHue 1).

Paccmorpum miobansueii kpyropopor CO,. Ero Mmoxno mpencra-
BUTb KaK JIBE€ OTPOMHBIE [IETIH (TEMHO-cHHUE nein Ha puc. 1.11). IIpa-
Basi — ra3oo0MeH arMocdepbl ¢ Ha3eMHOM OMOTOH, a JeBasi — ee ra-
3000MeH ¢ okeaHoM. Bocxonsimas BeTBb nepoi netiu (smuccus CO,
B atMoc(epy) — 3TO JbIXaHUE PACTEHUH M JKUBOTHBIX, IIOYBEHHBIX
OpPTraHU3MOB, pa3JIOKEHHE OpPraHMYECKOro BemiecTBa. Hucxopsimas
BeTBb (moromenue CO, u3 armocdepsl) — (HOTOCHHTE3 HAZEMHBIX
pactenuil. Bropas newis — ¢usudeckuii npouecc raaoooMeHa okea-
Ha ¢ atMoc(hepoii, KOTOPBII TECHO CBSI3aH C TPeThel memiel (CBeTIo-
rony6ast metis Ha puc. 1.11), koTopas HaxXoAUTCA YK€ B OKeaHe. JTO
JbIXaHue U (OTOCUHTE3 (PUTOILUIAHKTOHA.

Korpma genoBek Hagan 100BIBaTH yrojib, a MOTOM HE(Th U ras, OH
BMemancs B kpyroopor CO,. Iloscuum 510 Ha mpumMepe ymist (CxKu-
raHue rasa, HepTenpoaykToB U Topda, a TakKe YHUITOKEHHE JIECOB

Puc. 1.10
KoHueHTpauun
NapHUKOBbLIX ra3oB
3a nocnegHue
2000 net

MemoyHuk: IPCC 4AR, vol. 1,
Climate Change 2007.

The Physical Science Basis.

Ha pycckom si3bike

cM. MiameHeHve knumara,

2007 r. duanyeckas Hay4Has oc-
HoBa. cTp. 111, www.ipcc.ch.




TEMA 1. U3MEHEHWE KNUMATA HA INAHETE

B MIPHUHIIUIIE JACUCTBYIOT TaK *e). MUJUIHOHBI JIET Ha3aJl Yyrojib obpa-
30BaJICSl U3 PACTUTEIBHBIX OCTATKOB. TeM caMbIM TOT/Ia U3 aTMOC(HEPhI
Obu1 n3BAT CO, (IpU pocTe U POTOCHHTE3E PACTEHHI) U TIOMELIEH O]
3eMJIIO B BHJIE Y. Terneppb 4enoBek T0CTaeT ero o0paTHo u, CKUras,
BosBpamaer CO, B armocdepy. Kaszanoce Obl, HHYEro CTpaImHOro —
3TO KpyroBopoT. Ho 4enoBek 3a roj CKUraeT CTONBKO YIS, CKOJIBKO
€ro 00pa3oBBIBATIOCH 32 COTHU THICSIY U MUJUTHOHBI JieT. [losTomy Oa-
JaHCa HET, a €CTh HecOAJIaHCHPOBAHHBIA MPHUPOIHBIMHI TPOIIECCAMHU
BpIOpoc CO, B arMocepy (KpacHble CTpenku Ha puc. 1.11).

Ho nouyemy Mmbl roBopum, uto poct CO, B atmochepe BbI3BaH
HMEHHO 4ejioBekoM? Benpb O0MoTa ABIIINT, IOTOKU CO, mMexnay Ha-

Hakonmnewne CO2
B atMocdepe

= [BIXaRE]
sl W DacTEHNIA
w ~220

] 5 [lbixaHve noeyBbl

'
y' UIpasnoxexue

~220 i gga .

DoTOCKHTES

duToNNaHKToHa
PakoBunHbI

MOPCK/X OpraH13mMoB cos
Obixanme s, OcakaeHue Ha axe 113]1CKONAEeMONo

n pasnoxenune \B B1Ae CaCOs CyLIJA
OKEAH ‘ a2
~ 45 000 mnpa T CO2

~ 140 000 mnpg T CO2 B BMAE NMOYBEHHOTO yrnepoaa

[M][mmﬁm@ TOKH 1 UCKOMaeMoro Tonnvea

Puc. 1.11. Kpyrosopot CO, B npupoge

Mo daHHbm: Land Use, Land-Use Change and Forestry, IPCC, 2000 — Robert T. Watson, lan R. Noble, Bert Bolin, N.H. Ravindranath,
David J. Verardo and David J. Dokken (Eds.), Cambridge University Press, UK. pp 375.http://www.ipcc.ch/ipccreports/sres/land_use/index.
php?idp=19; P. Falkowskiet. al. The Global Carbon Cycle: A Test of Our Knowledge of Earth as a System. Science 13 October 2000: Vol.
290 no. 5490 pp. 291-296 DOI: 10.1126/science.290.5490.291 hitp://www.sciencemag.org/content/290/5490/291; NASA Earth Observatory.
The Carbon Cycle, 2011.http://earthobservatory.nasa.gov/Features/CarbonCycle/; faHHble 0 Bbibpocax SHepreTuki 1 NPOMbILLAIEHHO-

ctn 3a 2011 r. Trends in global CO2 emissions, 2012 report, EC Joint Research Center, PBL Netherlands. http://edgar.jrc.ec.europa.eu/
CO2REPORT2012.pdf
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3eMHBIMH IKOCHCTEMaMH, aTMOc(epoil 1 okeaHoM orpoMHbl — B 20
1 6ostee pas Oonbie, 4eM 10ToK CO, OT CXKUTAHUS MCKOTIAEMOT'O TOTI-
auBa (cM. puc. 1.11). MoxeT ObITh, 3T OIPOMHBIC TTOTOKH KaK-TO
MEHSIOTCS €CTECTBEHHBIM 00pa30M U 3TO MPUBOJIUT K POCTY KOHIICH-
tpauuu CO, B armocgepe. [Touemy BunoBaT 4enoBek? Ha 310 ueTko
yKa3bIBaeT aHalM3 KOPPESLUUA MEXIY aHTPOIOTeHHBIMH BBIOpOCa-
mu CO,, U3MEHEHHEM COOTHOIIEHHUs u30TonoB yraepoaa (C'? u CP)
1 poctoMm obmiero conepxanus CO, B armocdepe. Tor CO,, koTopbIM
nmpupactaer armocdepa, UMeeT M30TOIHBINA COCTaB, XapaKTEpPHBIH
JUIS TIPOJLYKTOB COKMTaHUS yIisl, HeTH U raza. KoneuHo, 0OCHOBHYIO
yacTh, 6onee 99%, B mobom ciyuae cocrtasiser C0,. Ho B CO,
oT cxkuranus tommusa CP0, ropasno menbure, yeM B CO,, mocty-
narouieM ot GOoTOCHHTE3A.

Konuenrpamus CO, B atMmocdepe HEyMOIMMO PACTET KakAbIA TOI:
U B XOJOAHBIA, U B TEIUIbIA. DTO HE YIUBUTEIBHO, BElb UCTOYHUKU
pocTa — BBIOPOCHI ANEKTPOCTAHIIMNA U KOTEIBHBIX, TPAHCIOPT, IPO-
MBIIIUICHHBIE IPEANPUATHS. BCromy, rae cxxuraercs yroib, ra3, HeTe-
npoayKThl, Top(, B armocdepy nocrymnaer CO,.

Kynma nesaerca CO,? Ceiivac 0osee MOJIOBUHBI CO, HaxaniuBa-
eTcst B arMocepe, okono 1/6 mormomiaercs Ha3eMHBIMH KOCHCTE-
MaMH, a IpuMepHO 1/3 moromaeTcss OkeaHoM (CM. KpacHBIE CTpe-
k1 Ha puc. 1.11) 1 B KOHEUHOM cUeTe B BUJI€ U3BECTHAKA (KapOoHaTa
kanbuus, CaCO,), IpeuMyIIeCTBEHHO PAKOBMH MOPCKUX OPraHU3MOB
dhopamunudep, ocaxxnaercs Ha nue (puc. 1.12).

Cmoxer i okean u ganblie nortomars CO, B TOH e IpONopuu
B OyayleM U IpeBpalarh yriiepos, HaKOIUIEHHBIHN B yIe, HeTH, Ipu-
POAHOM rasze u Topde, B 0caJOUHbIC TOPOBI HA OKEAHCKOM JIHE? YBBI,
U caM OKeaH, Kak Obl OFpOMEH OH HM ObLJ, y’K€ pearupyer U Ha pocT
konuenrpauuu CO, B atmocdepe, 1 Ha 001IEE yCUIIEHHE TAPHUKOBOTO
s dexra. Hanbonee Boienstores asa dpdexra.

Puc. 1.12
PakoBuHbI pa3nuny-
HbIX chopamuHudcpep
Memoyruk: British Geological
Survey

http://www.bgs.ac.uk/research/
img/climatechange/Forams.JPG
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Puc. 1.13
Temnepartypa
OKeaHCKUX Bof,

B nponuBe ®Ppama
(TeyeHune n3 AT-
NaHTUKN B APKTUKY
K 3anagy ot Lnunu-
OepreHa, nsmepeHus
Ha 78°50’ c.ww.)

Wemouruk: Richter-Menge, J.,
M. Q. Jeffries and J. E. Overland,
Eds., 2011: Arctic Report Card
2011, http://www.arctic.noaa.
gov/reportcard.
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[oabl

Bo-nepBbIX, HOBEPXHOCTHBIN CIIOM OKEaHa CTAaHOBHUTCS OoJiee KUC-
JIOU cpeior — pacTBopeHue B Boje Oonbiiero konmmuectsa CO, npu-
BOJIUT K 3(pexTy, aHaIOrHYHOMY JOOABICHUIO KUCIOTHI. YBEIUYUBA-
eTcsl BOJOPOAHBIN nokazatens (pH) — BennunHa, XapakTepu3syromias
KOHIICHTPAIMIO MOHOB BOIOpOAa (paBHA OTPHUIATEILHOMY JIE€CSTHY-
HOMY Jorapu(dmMy KOHIIEHTpaIlM¥ HOHOB BOJIOpO/a). B HelTpanbHOi
cpene pH = 7, B kucnbix cpeaax < 7, B LIEIOYHBIX >7. 3a MOCIEIHUE
20 et B HOBEPXHOCTHBIX BOJIax OKeaHa oH ymai ¢ 8,12-8,14 no 8,08—
8,10. Kazamock ObI, COBceM Majio, HO, HapUMeEp, IS KOPaIOB 3TO
CYIIECTBEHHO, BEJb OHU IIPUBBIKJIM )KUTh B HEU3MEHHOM CpeEJe.

Bo-BTOphIX, OKEaHCKHUE BOJIbI CTAHOBATCS Teruiee. Hampumep, Te-
YeHue, KOTOpoe UAET U3 ATIaHTUKU B APKTUKY K 3anaay or llnun-
Oeprena, moreruiesnio npumMepHo Ha 1 rpamxyc (puc.1.13). 3To coBcem
HE MaJio, Belb TEIJICIOT OTPOMHBIE Macchl BOJbI. BakHeWmuii wH-
JTUKATOp 37IeCh HE TeMIleparypa MOBEPXHOCTH OKCAHCKHX BOJ WIIH
BO3/yXa HaJl OKEaHOM, a TeMIIepaTypa TOJIIIU Boabl. [loaToMy Takoi
POCT HArNIAAHO CBUACTCILCTBYCT O HC6OHBH_IOM, HO CYIICCTBCHHOM
IIPOTPEBE IIIIAHETHI.

Baxxno nonumars, 4o npouecc nornomenus CO, CI0XkKeH 1 Helu-
HEEH, KUCIIOTHOCTh OKE€aHa YK€ CMECTUJIACh B CTOPOHY YBEINYCHUS,
U JajdbHeNIIyo peakuno (GUTOMIAaHKTOHA — OCHOBBI KU3HU B OKea-
HE — MpecKa3arh Moka HeBO3MOXHO. OJTHaKoO B OOJIbILIEM YHCIIE Ha-
YYHBIX pabOT TOBOPUTCS HE O POCTE, a 0 CHUKeHUH nortommenus CO,,
a 3HAuYUT O HEOJIArOMpPUSITHOM pa3BUTHH coObITUH. [losTOMY, Hcxons
U3 MpHUHLUIA MPEIOCTOPOKHOCTH, JIydllle HEe HAJesThCAd Ha OKeaH,
a camxath BeIOpockl CO,.
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Ecnu Bo3zelcTBUS CTONb HAVIAIHBI U BEAYT K IPOTPEBY, TO IOYE-
My JK€ TOIJIa B BallleM pEeruoHe He TeIUIeeT KaKblil roa? Bo-nepBbix,
BO3/I€HCTBHE YeJIOBEKA HAKJIaIbIBAETCS HA €CTECTBEHHBIE ITPOLIECCHI,
KOTOPBbIE UMEIOT T€ WJIM UHbIE IEPUOABI TOTETUIEHUSI U ITOXOJIOIaHHUS.
OHu OB PACCMOTPEHBI BBILIIE.

Bo-BTOpBIX, peub uuer 000 Bcel maHeTe, U Hauboyiee YeTKHE
TEHJCHIIMY BUIHBI Ha O0NbIIOM TeppUTOpHUH. [{j151 TOrO 4TOOBI BUIETH
JUHAMUKY IPOUCXOALINX U3MEHEHUN, HY’)KHO CMOTPETH Ha BCIO TEP-
puropuro Poccun, a mydire — Ha BCIO NIOBEPXHOCTh OKEAaHA U CYILH.

B-TpeTbux, U3MEHEHUsI CPEIHUX TEMIIEPATYpP OYEHb HEBEIHKHU
OTHOCHTEIIBHO PAaCTYIIETo pa3mMaxa KojieOaHU — OT HEOOBIYHO TETI-
JIOM TOTOJIbI K XOJOJHOM M CHOBA K TeIUIoi. MBI 3aMedaeM, Mpexae
BCEro, HEOOBIYHEIE, 00JICe YaCThIC, AHOMAJIbHBIE OTOAHEIC SIBJICHUS,
KOTOPBIE BMECTE C POCTOM YPOBHSI MOPS, TasTHUEM JIbJIOB U «BEUHOM»
MEpP3JIOTHI SBIISIOTCS TJIABHOW MPOOJEeMON HBIHEIIHETO W3MEHCHUS
Kiumara. J[Ba mocieAyronux pasziena MOCBAIIEHbl UMEHHO 3TUM
BaKHENUIIIUM OCOOEHHOCTIM IIOCIIEIHUX NECATUIICTUH.

Poct Temnepatypbl B mupe 1 B Poccuu

C nauvana XX Beka poCT TeMIIepaTypbl PU3EMHOTO CJIOS BO3AyXa
Ha naHete coctaBui 0,8 °C. CpeaHnss Temneparypa B HalllM JHU
yxe He 13,7 °C, a 14,5 °C (cm. puc. 1.8). Ha paccMoTpeHnHbIe BbllIe
OK€aHCKHE IMKJIbl, BApHAllMi COJHEYHON aKTUBHOCTHU U H3BEpIKE-
HUSI BYJIKAQHOB, KOTOpBIE OMpPEACNSUIM U3MEHEHHUs KiIuMara B TIO-
CJI€IHUE CTOJIETHUSI, TETIEPb HAaKIaAbIBAE€TCSI aHTPOIIOIEHHOE BO3IEH-
cTBue'.

W3menss coctaB arMocdepbl, YeJIOBEK BIHUIET U B CTOPOHY IO-
TEIJICHUS, U B CTOPOHY MOXOJIO/IaHUsl. 3arpsi3HeHHE aTMOC(EphI IbI-
nb0 naer noxonoxanue, a CO, U APYrMMH MapHUKOBBHIMU I'a3aMH,
CaXell — B CTOPOHY IOTEIJICHUS.

[To manHbpIM ToOCHenHero o63opa BcemupHoii Mereoposioruye-
CKOM OpraHu3aluM, TEHJEHLHUsS AJ1 MHUpa B LIEJIOM — IOTEIUICHHE.
OO0 5TOM roOBOpAT JaHHBIE TPEX CAMbIX KPYIHBIX METEOpOJIOrHye-
ckux 1eHTpoB: CILIA, BenukoOputanuu u AAnonuu (puc. 1.14). [lpu
5TOM POCT TEMIIEPATYPhI TOPa3I0 OOJBIIIE, YEM PACXOKIACHUST MEKITY
JAaHHBIMU Pa3HBIX LIEHTPOB.

14 OrleHO4YHBII TOKIaT 00 H3MEHEHMSIX KIIMMaTa U MX MOCICSACTBHAX Ha Tepputopuu Poccuii-
ckoii denepamu. M.: Pocruapomert, 2008. http//:climate2008.igce.ru (cMm. miaBy 6 Toma 1
JaHHOTO JOKJIaa « AHTPOIIOTEHHBIN BKIIa]] B M3MEHEHHE KIINMAaTay ).
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CuHsAs, YepHas 1 KpacHasi KpuBble — [aHHble MeTeoporiornyeckmx ueHTpos CLUA, Bennkobputanum
n AnoHun. HOJ'IOCH, 3aKpalleHHada cepbiM LUBETOM, OTpa)kaeT Anana3oH HeonpeaeneHHOCTU, C KOTOpbIM
6pVITaHCKVIe Y4eHble CyaAaT O TOYHOCTU MMEeLWNXCA AaHHbIX
Puc. 1.14 Hns Poccun B 1ienoM o011asi, HO HEYKJIOHHASI TEHIICHIIUS — 3TO

CpepHsasa rnob6anb-
Has TemnepaTypa
NpPU3eMHOro crios
BO3Ayxa

MemouHuk: BcemmupHas meTeo-
pororuyeckas opraHu3aLms
(3asBnenne BMO o cocTosHum
rnobanbHoro knmara B 2011 .
Ha pycckom s3bike) http://www.
wmo.int/pages/prog/wcp/wedmp/
documents/1085_ru.pdf

MEJIJICHHOE TIOTEIUICHHE, MPOSIBIIIONICECS] HA BCCH TEPPUTOPUU CTpa-
HBI B IIEJIOM 3aMETHEE, YeM B OT/ENbHBIX peruonax (puc. 1.15).

Kak npaBuio, eciu re-To XoJioHee HOpMbI (TEHJICHLUS HE Tpo-
apnsiercs), kak 3umon 2010-2011 ronos B eBponeiickoit yactu Poc-
CHH, TO IZIe-TO Teliee OOBIYHOTO, U TEHACHLIUS OTEIUICHUS BIpa)keHa
0Cc00EHHO CUIIbHO, Kak BecHOHM 2011 roga B ApkTuke U Ha OoiblIeit
yactu Tepputopun Cudbupu (puc. 1.16).

Y4eHbIMU ObLTa IPOBEACHA KOTMYECTBEHHAS OIICHKA BKJIAJA YeJ0-
BeKa B TEKyIllee M3MCHECHHE KIMMaTa. J[ByXTOMHBIN JOKJIAI, B MOATO-
TOBKE KOTOPOT'O y4acTBOBAJIM BCe paboTaroliye 1o npodiieMe Kiimmara
nHcTUTYThl Pocruapomera u PAH, conepxut takoil BbiBoA: «Kpatine
manoseposimuo (< 5%), umo usmenenuss kKiumama, Habnooasuiuecs
3a nocneonue 50 1em, npoucxoounu 6e3 eneutHe2o 8030eticmausl, ¢ Gbl-
coxotl cmenenvio eeposmuocmu (> 90%) mooxcno ymeepocoams, 4mo
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Habndaemoe yeenuieHue KOHYeHmMpayui aHmpono2eHHblX NAPHUKO-
8bIX 20308 00YCL08IUBAET DONLULYIO HACTb 2100ATbHO20 NOMENLeHUs
Hauunas ¢ cepedunvlt XX eexan'.

B nannom noxnazne ydenoie He roBopsaT o 100% BeposiTHOCTH,
HO pa3Be 90% HemoCTaToYHO Ui TOTO, YTOOBI 0CO3HATH CEPHE3HOCTH
poOIeMBbI M HAYaTh MPEANPUHUMATH MEPbI? «Mepbl IPOTUB Yero?» —
crpocuTe Bbl. KOHEUHO, TOMKHBI PUHUMATHCS MEphl HE MPOTUB HE-
3HAYUTEITHFHOTO II00ATHHOTO MOTEIICHHSI (3TO JIUIIh HHIUKATOP TIPO-
1ecca U3MEHEeHHs! KJiMMarta), a JJii OCTAHOBKH POCTa YKCia OMAaCHBIX
TUAPOMETEOPOJIOTMUYECKUX SBJICHUM B 1EJIOM (HABOAHEHUH, 3acyX,
IITOPMOBBIX BETPOB, AHOMAJIBLHBIX 0CAJIKOB, Kapbl UJIU MOPO3a U T.11.,
BCET0, KPOME M3BEPKEHUI BYJIKAHOB U I[yHaMHU, KOTOPbIE C KIMMAaTH-
YeCKOI cucTeMoil He cBsi3aHbl). Peub 0 HUX MONIET HIDKE.

15 OueHouHbIH oK 00 U3MEHEHHSX KIIMMAaTa M UX TTOCJIEICTBHAX Ha TeppuTopuu Poccuii-
ckoit deneparu. M.: Pocriumpomert, 2008. http//:climate2008.igce.ru

Puc. 1.15

CpenHsaa Temnepa-
Typa Nnpu3eMHoOro
cnos Bo3ayxa Ha
Tepputopun Poccumn
(ronyb6as kpuBaa —
11 neTHee cpegHee,
KpacHast niMHus —
NIMHENHbIN TPeHA,
nogpobHoe onucaHue
CM. B Ha4ane Tematu-
yeckoro pasgena 4)

MemoyHuk: [oknap 06 ocobeH-
HOCTSIX KNMaTa Ha TeppUTOpuM
Poccuiickon ®epepaumm 3a
2011 rog. M.: Pocrugpomer,
2012. www.meteorf.ru




Puc. 1.16
CpenHsan
TemnepaTypa
Ha TeppuTOpUM

Poccuu B 2011 roay.

LiBeTa oT cuHero
A0 KpacHoro —
OTKINOHEHWs Temne-
paTypbl OT cpefHen
3a rog unun cesoH

B 1961-1990 rr.

MemoyHuk: oknap 06 0cobeH-
HOCTAIX KNMaTa Ha TeppUTOpUK
Poccuiickon ®eaepavmm 3a
2011 rog. M.: Pocrugpomer,
2012.

www.meteorf.ru

TEMA 1. U3MEHEHWE KNUMATA HA INAHETE
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Pa3banancupoBka knumata
W POCT YUCNa ONACHbIX
rMAPOMETEOPONOrHYECKIX ABNEHMIA

OcCHOBHOHM yrpo30# AJs MPHUPOIBI U YEJIOBEKa CTAN0 HE TOTEIUICHHE
(OHO TMOKa HEBEJIHMKO), a U3MEHEHHE, TOuHee, pa30aJaHCUPOBKa KIU-
Mara. To eCTh KOPPEKTHO TOBOPUTH HE O MOTEIUICHUH (KaK I00ab-
HOM KpaTKOCPOYHOW TEHACHIIMH) WIH MOXOJOAaHUU (KaK TEeHIACHIIMU
6YI[YH.II/IX JACCATKOB ThICAY JICT — BE€Ab HAC XKIACT HOBBIN HGHHHKOBBIfI
Mepuo), a 0 pazdaIaHCUPOBKE KIMMaTa, BEIb Mbl HAOIIOaeM CKaYKH
TeMmeparypsl, B 5—10 pa3 Oonbliue, 4eM poCT CpeAHUX TeMIIepaTyp.

Hanpumep, 3umbr 2010 u 2011 rogoB Ha Oomnbuieit wactu Poc-
CHM OBLIM CYIIECTBEHHO XOJIOAHEE, YeM B TPH MPEIbIIyIINX ToJa.
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Ho nipu sTom B deBpaze 2010 roga 66u1 HOOUT PEKOP «OKapbD» HA MO-
moce xonona B Oiimsikone: Obuto Beero —15,3 °C, a B 3TO ke BpeMms
Ha OIMMNUNCKUX UIpax B KaHaJckoM BaHKyBepe He XxBarajo HU CHe-
ra, Hu xonoaa. Pocrunpomer B «Jloknanax 06 0COOEHHOCTIX KMMara
Ha Tepputopun Pocculickoit denepanum» MOAYEPKUBAET, YTO XOJIOA-
HbI€ 3UMBI B OTJEJIbHON YaCTH WJIHU JlaXke Ha OOJIbIIeN 4acTH TeppUTO-
pun Poccun He yKka3bpIBaloT Ha CMEHY TEHICHIIMH.

[losBiIsIETCA MHOE M3MEPEHUE KIMMara — €ro 3KCTPEMAJIBHOCTD.
Ecnu panbiie Mbl TOBOPHIM O MOPCKOM KJIMMAare C MSTKOW 3MMOM
U BJIQKHBIM JIETOM M KOHTHHEHTAJIBHOM KIMMATe€ C XapKUM JIETOM
Y XOJIOTHOM 3UMOM, TO TENEPh OTHOBPEMEHHO 3UMa MOXET OBbITh aHO-
MaJIBHO XOJIOAHOM U <OKapKOi», IETO — U CYXUM, U JOXKUIMBbIM. Tak
OT MecsIia K MecsITy KoieOIeTcsl Hallla HoBasl oroza.

PocruppomeT m1aBHO GUKCHPYET YBEITUUCHUE YHCIIA ONTACHBIX SIB-
JICHUH, TPUYEM TTOJACUUTHIBAIOTCS TpH MapameTpa. [lepBbiit — umcio
OTACHBIX METEOPOJIOTUYECKHUX SIBICHUN (IITOPMOBBIE BETpa, CHJIb-
HBIC JIOKIH, CHETONAJIbl, aHOMaJIbHas jkKapa M aHOMAaJbHBIM XOJIOJ,
METEJIM, CMEPYH, TOJIOJIE], 3aMOPO3KH H T.II.), OHU MPSIMO CBSI3aHbBI
¢ moromoit u knumarom. B 2012 romy Takux sBieHwit Obuto 536,
B 2011-m — 401, B 2010-m — 511, B 20062009 rogax — 390—-446.
3a MocJIeTHKUE TOJIBI POCT YUCIA ABJICHUH MPOCICIUTD CJI0KHO, HO 110
cpaBHeHuto ¢ 1998-2003 romamu ux crano B 2 pasa Oonbine. B oc-
HOBHOM POCT HaOJIroaeTcst 3a c4eT 0oyiee TEIUIOro BPEMEHHU Toja.
Kakux-To coBepiieHHO HOBBIX AJIS TOM MM UHOM MECTHOCTH SIBJE-
HUN He (QUKCHUpYeTCs, HO CIIy4aeTcCsl, 9YTO OYCHBb PEIKHE COOBITHS,
HapuMep, JEASTHON T0K/Ib'C, MPOUCXOIAT Yallle ¥ BOCIIPUHUMAIOTCS
JIOABMHU KaK HOBBIE JJIsI UX PETHOHA.

Bropoit napamerp — oOliee 4nciao ONacHbIX SIBICHUMN, BKIIIOYAst
arpoOMETEOpPOJIOTMYECKAE U THAPOJIOTMYECKUE, B TOCIEIHUE TOMbI
cocrasyisger 800—-1000. Tpernii — sBIEHUS, KOTOpblE HAHECIU 3HA-
YUTENbHBIN yIIepO oTpacisiM SKOHOMHMKHU M >KU3HENEATEIbHOCTH Ha-
ceneHus. 3a nocieanue 15 mer ux yuciao Ha Tepputopun Poccun yBe-
muumiiock BaBoe: ¢ 150-200 no 300450 sisinenwuit B rox, B 2012 rogy
OBLI MOCTaBIICH pekopa — 469 senenuit (puc. 1.17). Poct ymepoa cBs-
3aH ¢ AByMs (paKTOpaMu: pOCTOM METEOPOJIOTHUYECKUX OMACHBIX sIBIIE-
HUI ¥ pOCTOM YSI3BUMOCTHU BCEH MHPPACTPYKTYypbl — MOCTOB, AOPOT,
JMHUM 3NIeKTporiepeay, INIOTHH, I0MOB U IPYTHUX CTPOEHUH, KOTOpbIe
4acTo BO3BOJATCS 0€3 ydeTa BOSMOKHBIX UPE3BhIYAIHBIX CUTYAIIUH.

1 JlemstHO# TOXKIb — OYCHB PEAKOE SIBICHHE, KOTOPOE HHOTAA BOCIIPHHUMACTCS KaK paHee
HeBunaHHoe. Takasi cuTyalys B 6oee HeyCTOMYMBOM KIIMMaTe U PH PE3KKX Ieperaiax
IIOTOJTbI BO3HUKAET yaie. bosee moapo6HO cM. HIKeE, IPUIIOKEHHE 3.




Puc. 1.17

Yucno onacHbIx
rmgpomMeTeoporo-
rMyecKkux siBfieHUM,
KOTOpble HaHecnu
3HauYUTesNbHbIN

ywep6

MemoyHuk: Qoknap 06 ocober-
HOCTAIX KNMaTa Ha TeppuTopum
Poccuitckon ®eaepauum 3a
2012 rog. — M.: Pocrugpowmer,
2013 www.meteorf.ru
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ITouemy npu pocTe CpeqHEN TeMIEpaTypbl MOKET yBEIUUUBATHCS
HE TOJIBKO YMCJIO KapKUX JHEH, HO U YUCIIO XOJIOAHBIX? DTO 3aBUCHUT
OT TOro, Kakoi Impouecc npeodiasaeT: pocT CpeAHed TeMIepaTypbl
WIN yBelu4YeHue BapuabenbHocTH kinmara. Ha puc.1.18 Ha BepxHeit
auarpaMMme TokaszaH 3((eKT TOIBKO OT POCTa TeMIIepaTypsl — TOTIa
JEHCTBUTEILHO YKapKUX JTHEH OOJIbINE, a XOJMOIHbIX MeHbIe. Ha cpen-
Hell nuarpaMMe — TOJBKO YBEJIMUYEHHE BapHaOeIbHOCTH, OOJbILe
1 XOJIOJIHBIX, U XKapKUX JHEH. A Ha HU)KHEW JuarpaMMe MoKa3aHo MX
BO3MO)KHOE COUETAHUE.

3aMeTUM, YTO MPOTHO3 MOT0JIbl U MPOrHO3 KJIMMara — BELIH pas-
Hble. YCIieX B OIHOM HE O3Ha4aeT yclexa B JpyroM, U Ha000poT: Heyc-
IeX B OJHOM HE BEJET K Heyclexy B ApyroM. To, 4To MOrogy CiI0KHO
TOYHO IpEJCKa3aTh Ja)ke Ha HEJEJN0, He 03HAYaeT, YTO HeJlb3s Mpej-
CKazaTbh U3MEHEHHue KimMara. Ho mpu 3ToM HCIonb3yeTcst BEpOSTHOCT-
HOE OIHCAaHME, TOBOPUTCSA O TOM, HACKOJBKO Hallle MU pexe OyayT
HaOIIOAATHCS T€ WIN MUHbIE TEMIIEpaTypbl WK IIOTO/IHbIE SIBICHUSI.

Pa6OTBI IO IMPOrHO3UPOBAHUIO U3MCHCHUA YaCTOThI OIMMACHBIX T'UA-
POMETEOPOSIOTHUECKUX SIBICHUI aKTUBHO BeyTcs Bo BceM mupe. [Toka
yZlaeTcs JaBaTh MPOTHO3 TOJBKO B OueHb 0000IeHHoM Bujae. Hampu-
Me€p, B MOCIEAHEM JIOKIIaAe MEKIpaBUTEIbCTBEHHOW TPYMIIbI AKCIIEP-
TOB IO M3MEHEHHIO KimMara, Beimeamem B 2012 romy!’, paccunraHo,
HACKOJIbKO yaie OyIyT cly4arhCsl sSIBJICHHUS, KOTOpbIE ceidac Halmro-
natores pa3 B 20 uimm 50 ner. Tak, i ceBepa EBpazun skcTpeMasibHO
BBICOKHE TeMIIepaTypbl, KOTOpbIEe ceituac Habmonatores pas B 20 Jer,

17 Special report of the Intergovernmental Panelon Climate Change, «Managing the risks of
extreme events and disasters to advance climate change adaptation», 2012, 582 pp., www.
ipcc.ch
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Puc. 1.18
Bo3moxHoe
yBefinyeHue ymcna
XXapPKUX 1 XONoAHbIX
aHen

o daHHbIM: Special report of
the Intergovernmental Panel
on Climate Change, “Managing
the risks of extreme events and
disasters to advance climate
change adaptation”, 2012,

582 pp., www.ipcc.ch
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15 1 Ocobo Ocobo
XOnoAHble AHN Kapkve OHu

N — yncno gHen B rogy € onpeaeneHHon cpegHecyTo4HOM TeMnepaTypon
T — cpegHecyTo4yHas Temnepartypa, °C

— knumat 1961-1990 rr.

------- — COBpEeMEHHbIV Knumat

1. Tonbko acpdekT OT pocTa cpeaHen TemnepaTypbl — TOrAa >Xapkvux OHen
6onbLue, a XONoaHbIX MeHbLUE (Takas CUTyauusi BCTPEYaeTCsl O4YeHb peako)

2. Tonbko yBenuueHne BapnabenbHOCTH knuMara, 6onbLue U XONOoAHbIX,

W XapKnx aHen

3. CoyeraHue 060mx aheKTOB, KOrAa U3MEHEHMNE YMCTIa XaPKUX U XONOAHbIX
[OHel CUIbHO 3aBUCUT OT MECTHbIX YCroBUA. Bo3amoxkeH npakTnyeckm
OOMHAKOBbIV POCT YMCNA XapKUX U XONOAHbIX AHEN, a AN KakKux-To MecT

B T€ UNW UHble OECATUNETUSI POCT YNCNA XONOAHbIX AHEN MOXET Aaxe
npeBbIWaTh POCT YMCa XapKux




TEMA1.

k cepeaune XXI Beka OyayT B Tpu pasa yaiie — pa3 B 7 yieT. K xoHiy
BEKa OHU MOTYT HOBTOPSITHCA y’Ke pa3 B 3—5 JIeT, TO eCTh CTaHyT OoJjee
TUIINYHBIM SIBIICHUEM.

Ceifuac akTUBHO OOCY>KIaeTcsi BOIPOC O MPUYMHAX aHOMAJIbHOM
JKapbl Ha eBporeiickoil yactu crpanbl B 2010 rony. Ectb pabotsl, ro-
BOPSIIME, YTO MPUYMHBI €CTECTBCHHBIC, HACTYIUICHUIO TaKOW YKaphbl
MOIJIO coneiicTBoBarh Dib-Hunbo (cMm. puc. 1.9) u mupkyasius Bo3-
nyxa B Apkruke'®. OHaKo B OOJILIIIMHCTBE HAYYHBIX CTATEeH BhIpaXka-
€TCsl MHEHHUE, YTO aHTPOIOIeHHOE BO3ZeHCTBUE Bce ke Obuto. Opu-
SHTHPOBOYHBIN BBIBOJI TAKOB: €CTCCTBECHHBIC IIMKJIBI MOTJIA TIPUBECTH
K 9KCTpEMaNIbHOM kape, HO ¢ BepoATHOCTHIO 80% BHECIO CBOM BKJIaa
Y aHTPONOTEHHOE BO3JEHCTBUE, OLEHHMBAaeMOE MpuUMepHO Kak 20%.
PacueTs moka3zanu, uro ecnu B kiaumare 1960 roga mogoOHas SKCTpe-
MaJibHas Jkapa Moria Obl HabIroaThes OIuH pa3 mpumepHo B 100 jer,
To B Oonee TerioM kiaumate 2000 roma — yke B TpH pasa yaiie, mpu-
MepHO oauH pa3 B 30 jer’. Eciu mpomomkuTh 3TH OICHKH Ha Oyay-
ee, TO K CepeuHe BeKa Takas *kapa Oyaer mpumepHo pa3 B 10 jer,
a K KOHITy BEeKa, MPU HEOIArONpUATHBIX CIICHAPUSX CHIIBHOTO aHTPO-
MOT€HHOTO BO3JIEUCTBUS, pa3 B 3 roaa.

AHaJIOTHYHBIM 06pa30M BBIITIAAUT U IPOTHO3 JIs1 CUJIBHBIX OCal-
KOB M HaBOJHEHUW Ha BTOpYyrO NosioBUHY XXI Beka. B HayudHbBIX 10-
KJIaJaX MOJKHO BCTPETHUTH Takue (pa3bl: «Eciau Bo3aelicTBHE yenoBeka
Ha KiIuMar 6YI[eT MHWHHUMAJIbHO, TO CHUJIBHBIC HABOJHCHUA, BEPOSATHO,
OyIyT CllydaThCs pa3 B IIATh JIET, @ €CJIM MAaKCUMaJIbHO — TO pa3 B TpU
roga». [lon «MUHUMaNbHO» U «MAaKCUMAJIbHO» YUEHBIE UMEIOT B BUAY
COBCPUICHHO KOHKPETHBIC CUCHAPHUUN NU3MCHCHUA BI)I6pOCOB MMapHUKO-
BBIX T'a30B, a9PO30JIbHBIX YAaCTHUII U T.1I., TO €CTh KOHKPETHBIE U pealu-
CTUYHBIC BapUaHTHl PAa3BUTHS MUPOBOM SKOHOMUKU U SHEPreTHKU’.
N3 3T0Oro BUIHO, YTO OT HAC 3aBUCHUT HEMAJIO.

18 Bromuterens «V3meHenue kumaray, Ne 38, 2012 ., c. 24 http://meteorf.ru wu http://www.
global-climate-change.ru

19 http://eco.ria.ru/weather/20120221/571599637.html, 6onee aeransro cM. F. E. L. Otto,

N. Massey, G. J. van Oldenborgh, R. G. Jones, and M. R. Allen.Reconciling two approaches
to attribution of the 2010 Russian heat wave.Geophys.Res. Lett., 39, 4, doi:10.1029/
2011GL050422, 2012 http://europa.agu.org. Cm. Takxke: ['py3a I. B., Panpkosa 3. 5. Ouenka
BO3MOXKHOT'O BKJIa/1a [I00aIbHOTO MOTEIUICHHUS B TEHE3UC SKCTPEMAIbHO KAPKUX JETHHX
CE30HOB Ha eBporneiickoit Teppuropun PD. Nzeectist PAH. ®dusnka arMmocdeps! u okeaHa,
oM 47, Ne 6, HOsIOpp—nekabps 2011 . http://www.maikonline.com/maik/showIssues.do?juid
=REO6YUZVA&year=2011&lang=ru

2 Bonee rmoapoOHO CM. HIXKE TeMaTHIECKHI pa3zies [0 PerHoHATbHBIM H3MEHEHHSM KITH-
MaTa, a Takxke caiT [J1aBHOH reopusnyueckoil 00cepBaTtopuy, riie HMEETCsi HHTEPAKTUBHAS
mporuoctuyeckas kapra. http://www.voeikovmgo.ru/ru/izmenenie-klimata-rossii-v-xxi-veke
(na caifre I'TO http://www.voeikovmgo.ru MOXHO BEIOpaTh crpaBa BBepXy paszen «/3mene-
Hue kiuMata Poccun B XXI Bekey).



TEMA1.

PazHuna Mexty crieHapusMu nposiisieTcs: Toibko uepes S0-80 sier.
bonee Gmuskoe Oymyiiee (hakTUYECKHU MPETONPENETCHO YK€ TPOU30-
IIEAUIMMH N3MEHEHUsIMU cocTaBa arMocdepsl. Benp naxe ecnu yeno-
BEK HEMEIJIEHHO M O4Y€Hb PE3KO COKpartuT BBIOpOChl CO,, TO €ro KoH-
LeHTpanus B atMocdepe Oy/ieT CHUKAThCSl OUEHb MEJITIEHHO.

ITo muenuto aupexTopa InmaBHO#N reodusznyeckoil odbcepBaropuu
uM. A. . BoelikoBa — Hallero BeIyliero HayqYHoro y4pexkJIeHus, 3a-
HUMAIOIIETocsl MPOrHO30M M3MeHeHMi kiaumara, B. M. Kariosa, «eo-
eops o cepedune XXI gexa, 00CmamoyHo Y8ePeHHO MOICHO 2080PUMb
0 MOM, YUMo GNUAHUE AHMPONO2EHHO20 (hakmopa Oyoem YCUIUBamucs,
oadice eciu yenoseuecmeo 80pye CMaHem UHMEHCUBHO COKpaujamby
8b10POCHL NAPHUKOBLIX 2a308. Kiumamuueckoll cucmeme npucywa
SHauUUMenbHas UHepyus, Npexicoe 6ce20 U3-3a MAKO20 «MAHNCEN020»
ee KomMnoHenma, Kax oxeau. To, umo mvl HabnOOaeM ce200Hs, A6Jis-
emcs peakyueli Ha4 KOHYEHMpayuu NaApHUKOBbIX 2A308, HAKONJLEHHble
6 ammocghepe oecsamunemus Hazao. To dce camoe omHocumces u K 0y-
Oyujemy. Hauu ce20OHAWHUE YCUNU NO COKPAWEHUIO 8bl0POCO8 K-
Mamu4eckas cucmema «no4yecmeyemy Juulb 80 8MOPOU NONOSUHE
XXT exarn®!.

Jlasieko He BCe OMACHbIE THAPOMETEOPOJIOTUYECKUE SIBJICHUS B TOM
WJIM MHOM CTEMEHM YIAeTCA CBSA3aTh C BO3ACHCTBUEM YesoBeka. Bepo-
SITHO, KAKUX-TO SIBJICHUI MOXET CTAaHOBHUTHCS OOJIbIIE TIO €CTECTBEH-
HBIM IIPpUYUHAM, HAa HUX MOTYT BJIUATH, HAIIPUMCP, OKCAHCKUC [TUKIIBI.
TyT ele o4eHb MHOTO HESCHOTO.

Ecte u sddexr mHoro poma. Tak, ymepOd or TaliyHOB pacrer,
HO HEJb3s CKa3aTh, YTO Taii()yHOB CTAaHOBUTCS OoJble. YiepO BbI3BaH
TEM, UTO BCEC OoJblIIe HIOI[Cﬁ JKUBCT B 30HaX BBICOKOI'O pHCKa. Bo mHOTHIX
MECTax 3€MJIM HE XBaTacT, U JIFOAW HAYNHAIOT CECJIINTHCA CIIUIIIKOM OJIN3KO
K MOPIO MJTH Ha OCTPOBAX, YaCTO CTPOSIT COBCEM BETXHUE KUIIUIIIA.

JIJis HaBOIHEHWH MBI BHJIUM COYCTAHHE IBYX (AKTOPOB: POCT
yiiep6a Kak OT yBeTUUEHHUS YKCIia HABOJHEHUH, TaK U OT MIPOKUBAHHUS
Bce OOJIBIIIETO KOIMYECTBA JIFO/IeH B OMACHBIX 30Hax. Hepeako ymiepo
MHOTOKPAaTHO YCHJIMBAETCA JJIEMEHTApHOW O€CX031iCTBEHHOCTHIO
Wi O€3yMHBIM CTPOUTEIHCTBOM JaM0 U MPOYUX OOBEKTOB, HATNYHE
KOTOPBIX TIPUBOANT K HaBOMHEHUsM. Hampumep, Tak ObLIIO BO BpeMs
HaBogHeHMs B banrkoke B 2011 rogy v Bo Bpems HaBogHeHUs B KpbiM-
cke B urone 2012 rona.

2! Cankr-ITerepOypr, 28 uronst 2011 1.




TEMA1.

Onachbl He HbiHewWwHue,
a Oynyuwme nsmenenua knumarta

HeperieHHBIX BOIPOCOB B KIIMMATHUYECKOM HayKe €Ille OYeHb MHOTO.
Tem He menee, B BoimeAmeM B 2009 romy oOoOmiaromiemM AoKiIane
HAIITK YYCHBIE COILINCH BO MHEHHUH, YTO CEPhE3HEHIIICH TPUYMHOM 13-
MEHEHUH KJIMMaTa B MMOCICAHUC NCCATUIICTHA ABJISACTCA aHTPOIIOICH-
HOe Bo3jeicTBre?. JleCTBUS YelOBEKa, B YaCTHOCTH, 0 BBIOpOCamM
CO, MOHO CIIPOrHO3UPOBATH (BEB ITO, IIPEXKIE BCETO, X0 PA3BUTU
MUPOBOW SHEPreTUKU — MOTpeOsIeHne yIiis, ra3a u HeTH), a 3HAUUT
" JaTb IIPOTHO3 u3MeHeHn’ kimMara. IMEHHO OH U BBI3BIBAET Omace-
HUsI, TOCKOJIBKY CYJTUT TOpa3ao 0osiee Cepbe3HbIe MOTEPH OT OMACHBIX
TUAPOMETCOPOJIOTHUICCKUX HBHGHHﬁ, YEM MBI BUIUM ceiyac.

HapacTtanue ciy4yaeB HEOOBIYHON MOTOBI, IITOPMOBBIX BETPOB,
CHJIBHBIX OCaJIKOB, HaBOIIHeHI/Iﬁ 1 3aCyX, a TAaK)KC B ICJIOM [TIOHMMAHUC
IIPUYMH U HEU30€KHOCTHU ylepoa — MMEHHO 3TO U TPEBOKUT 3KOJIO-
roB. JlJ1s Halllel CTpaHbl TAKXKE BaXKHO TasHUE U JAeTpajals «BEYHOW»
MEP3JIOTHI (TOAPOOHEE CM. TEMAaTHIECKHIA pa3lies Mo APKTHKE).

Jpyroit 3¢dexT — mnoBbIIIeHHe YPOBHS OKeaHa U MOCTENEHHOE
3aTOIMJIEHUE MaJjblX OCTPOBOB, HU3KO PACIOJIOKEHHBIX, HO B Halle
BpeMsI I'yCTOHACEJICHHBIX MECTHOCTEN U OOJIBLIMX TOPOI0B. ITO OTHO-
cuTcs, mpexe Bcero, K KOro-Bocrounoit A3un, HO He HAJ0 3a0bIBATh
1 0 JPYTUX NpUOpexHBIX ropoaax, Bkitodas Cankr-IlerepOypr.

[IpuBeneHHbie BhilIe HAa puc. 1.6 (cTp. 28) najeoKIMMaTH4YECKUe
JTaHHBIE MOKa3bIBaIOT, 4YTo Ha 1°C IoTemjeHHs WX ITOXOJOaHMS
MPUXOJUTCS MMPUMEPHO 15 M moabeMa Ui CHUKEHUSI YPOBHS OKea-
Ha. 3a MOCJIEIHIO COTHIO JieT noternJeno Ha 0,8 °C, a ypoBeHb okea-
Ha BBIpOC Bcero npumepHo Ha 20 cM (ceitvac oH pacteT Ha 3—5 cMm
3a 10 neT kak 3a CYET TEIUIOBOTO PACIIMPEHUs BOABI B BEPXHEM
CJI0€ OKE€aHa, TaK W 3a CUET pa3pylIeHUus U TasHus JeTHUKOB). [Ipu
ATOM YUY€HbIE TOBOPAT O pOCTE YpOBHs okeaHa Ha 0,5—1,5 M K KOHILY
XXI Bexa®.

[IprunHa «HECOOTBETCTBUSA» BO BPEMEHHOM Maciutadbe — 15 M
Ha 1°C — cOOTBETCTBYET pABHOBECHOMY COCTOSIHHUIO, B KOTOPOE KJIH-

22 OueHOYHBI TOKJIa/ 00 M3MEHEHHUIX KIMMara U UX MOCIeCTBUSIX Ha Tepputopun Poccnii-
cxoit @eneparmu. M.: Pocrunpomer, 2008. http//:climate2008.igce.ru (cM. maBy 6 Toma 1
JTAaHHOTO JI0KJIafa «AHTPOIIOTEHHBIHN BKJIa/l B U3MEHEHUE KIIUMAaTa» ).

2 TloapoGHBIil aHAM3 IPOTHO30B MOAbeMa ypoBHs okeaHa cM. Turn Down the Heat. Why a
4 °C Warmer World Must be Avoided. 2012, Potsdam Institute for Climate Impact Research
and Climate Analytics for World Bank, http://climatechange.worldbank.org/
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MaTu4ecKasi cucreMa 3eMJId MIPUXOJIUT COTHU M, BEPOSITHO, JaXK€ ThI-
CSIYM JIET. DTO 3HAUUT, YTO JAXKE €CIU PE3KO CHU3UTh aHTPOIIOTCHHOE
BO3/ICHCTBHE Ha KIIMMAT, TO YPOBEHb OKeaHa Oy/leT MOCTENEeHHO pac-
TH COTHU W THICAYHU JIET. B mpHHIUIIE POCT MOXKET COCTABUThH JAXKE
HECKOJIBKO JIECATKOB METpOB. [Iporiecc 3TOT HeJIMHEEH, U TTOKa HE W3-
BECTHO, HACKOJIBKO HEJIMHEEH. He «BBICTpeNnuT» Ju ypOBEHb OKEaHa
B koH1le X XI Beka miu B cepenune X X1 Bexa? Unu, MoxeT ObITh, TIPO-
LIECC CTOJb MEAJICHHBIN — JECATKH THICAY JIET, U HAM Ha OMOUIb MPH-
JIET HOBBIN JIGAHUKOBBIA TIEPHO, KOTOPBIH OOpAaTUT JTaHHBIN MPOIECC
BersTh? Celiyac Ha 3TH BOINPOCHI OTBETA HET, HO, BEPOSITHO, JIy4Ille
CJIe0BaTh MPUHITUITY MPETIOCTOPOKHOCTH U OPUEHTUPOBATHCS HA XYI-
I11e BapUAHTHI Pa3BUTHS COOBITUH.

[Ipupona k0 MHOTOMY MOXET MPHUCIOCOOUTHCS, HO €H HYKHO
Bpemsi. [Iponiecc u3MeHeHuit He JOKEeH OBbITh OYeHb OBICTPHIM, HHA-
4ye 1moTepb He u30exarb. [11aBHOCTH O3HAYaAET, YTO YEIOBEUECTBO
JOJKHO 3aMEJIJTUTh POCT BHIOPOCOB MAPHUKOBBIX T'a30B, a IOTOM I10-
CTEIEHHO ero cHuXkarb. B Beimeamem B 2007 rogy MexayHapoaHOM
NOKJIaZie y4YeHbIe YK€ JaJli NPUMEPHBIH OTBET 00 OTHOCHUTEIBHO
0e30MmacHOM ypOBHE BHIOPOCOB M HEOOXOAMMBIX JEHCTBUIX: K cepe-
nuHe XXI Beka riobanbHbIe aHTPOMOTEHHBIE BHIOPOCHI TAPHUKOBBIX
ra3oB HaJ0 CHU3UTH B 2 pa3a oT ypoBHA 1990 roga. B sToMm cinyuae
pocT cpeaneit TemmepaTypsl Oyaet 2 °C Uiy Juib HECKOIbKO 00Ib-
11e, 4TO JOJKHO MO3BOJIUTH N30ekaTh Haubosee OMacHbIX SBICHUMN
1 00JBIIIOTO yiepoa’?.

[TocMoTpuM, YeM OMACHO «HE3HAYUTENIHbHOE» (C TOYKU 3PEHHS
OOJIBIIMHCTBA OOBIBAaTENEH) MOBBIIIEHUE TEMIIEpaTyphl Ha HECKOIBKO
rpaaycoB Ha 1utanere (puc. 1.19).

[To npooBOJIBCTBUIO CHUKEHHUE YPOKaeB B AQpuke U A3uu 0xKu-
JaeTcsl Mpu JIF0OOM MOBBIIICHUN TEMIIEPATYPhl, HO 10 OIPEIEICHHOTO
npezena OHO MOXKET KOMIIEHCUPOBATHCS POCTOM YpOKaeB B Oojiee ce-
BEPHBIX M Pa3BUTHIX cTpaHax. [Ipu pocte m1obampHONU TeMIeparypsl
Oonee yeM Ha 4 °C CHIKEHHUE YPOXKAHHOCTH IPHOOPETAaCT BCEMUPHBIN
XapaxTep u TpeOyeT TOpOroCTOSAIIMX METOJIOB BEACHHUS CEIBCKOTO XO-
3511ICTBA U UCIOJIb30BaHUS HOBBIX COPTOB.

Oco0yto TpEBOTY BBI3BIBACT OXKHIAEMBIN IS(PUITUT TPECHOM BOJIBI.
Ho «mopora» B 2 °C oT 3TOTO CTPaJaroT JHUIb OTAEIbHbIC 3aCYIILIH-
BbI€ PETHOHBI, a MPU OOJBIIIEM MOBBIIMICHHH CpeIHENH TeMIlepaTyphbl
nedunut nprodpeTaeT MaccoBhIi xapakTep. [1o uMeromumMest oreH-
KaM, TOTJla Ha BCEX KOHTUHEHTaX, B TOM yucie B LleHTpanbHol A3un

2 TPCC 4AR, vol. 1-3, Climate Change 2007.www.ipcc.ch




TEMA 1. USMEHEHWE KNAMATA HA NNAHETE

Yo-0odrmmm £00g 9BUBYD Sjewl|D ‘e-} “[oA "Y'y OOdI MITHHEQ 0L

(exaa Y|X noHnaouou nodoira) «kyoxoue noHaurendLaoATHnor» 2 oinHaHaeds ou
exAfcoda 1adALedounwal noHAaLregoLl MaHITadd MMHAHBWEN ndu UMHBLIEE XI9HORLO aulnased "6lL°| "oud

D08

UMHIHAWEM
X19WuLedgoaH U
xmiead noug

QINSLOMD WONOShULBWWLN 8 UMHOHBWEN XIGHOBLMOBWOHLAAN 1 Xxuiead soud
‘laLiethde dI9HaNLBISH XMMOIRaMLIMOA ‘Vagsad XI9HLEAQO %oud BouMMOoIRaMRhILIBE

IHOLIB0BH BA80dOE M BUHEOLO000.ELIQ BUHEHRAX0D BUHaLIEY
‘MWoHoNE BuLvaged 1IawsLrgodu ‘uWsMiieALnd niwiaHenidgeadh 9 Agadog eH Lediee 190d Ki9d1o199 ai9Hirolou
UL 1 godexou X19HoaLr ‘I9dex HLIo8 ‘UMHaHITogeH ‘XAoee ‘a0dL1a8 XI9g0ndoLm 9L00HEMOHLHM BeMmALOR a1qHquewadLoyg

19dALiAdLoeddHM 1 miMWoHoNe Anodioadau eH Ledliee 190d ‘I9Louedain OHKeE BnHBMEdN0D 1
SVHBEL BOHHALIBLIOL ‘YMHALOBd 1 XISHLOBMX 80TNE XIGHA889 BMHEEMKIE BLT IaWsLrgod] ]

19WN9L91I0M¢E
q d ot dwad gocmd xigoLrredon
BMHedrNIqE MHed) BH BOXMMEEERNO ‘oiinE eLronh 190d Mi9dLoiqg wram/Adeed aoHdMmgQ)
H99020 ‘UndoLnddaL xiqHxadgudu XIqHHaLGOBE 0191 axcEL B BHE3MNO
fodol XumuaHUAdY XMIOHIN BUHALILIOLBE OJOHHaLISLOOL BE0dIL oJogodu|y aHagod g

112204 9101 BH M MmeY NoHILredLHaT] & ‘eqadowoHwaenad)) g
‘ULOOHLOER 8 ‘UnuredLogy 1 axndany ‘suodal ‘umey ‘umddy g
da. x19HdMmQo eH noTos noHaadu 9 Iawswgodu aumALoed odioiag

WHISL XI9HdOJ XMMALI0gaH
01 ‘a0HoNIad X19amumAoee effoa seHoad|
g 1OHOadL eLMNESLT 190

XeHed1o x19Hde880 8
gaexodA 1o0d niqadoLoyaH

eHed1o xiqLvaced
BXOdA SUHEXMHY)

amaLoquogoirod||

mndawy 1 uney ‘winddy xeHedLo soxumoieanased g
OHHBQ020 ‘B9BXO0dA BMHBXWHY

DotV € oLy Dol D00

52



TEMA1.

u Ha rore Poccun, 10 Tpetu HaceneHus OyJeT CTpaaarh OT HEXBATKH
BOJIBI.

IIpo mnosblieHHEe ypoBHS MUPOBOIO OKeaHa YK€ T'OBOPHJIOCH
BbIlIe. DakTHUECKH €ro MoabeM Ha 1 M yxke Hen30exeH, 3TO JIUIIb BO-
npoc BpeMeHu. He OyzeT nu Xye — 3T0 NPUHLUIHNAIBHO BaXKHO /IS
OO0JIBIINX TOPOJIOB M HU3MEHHBIX Tepputopuii FOro-Bocrounoit Azuun
1, KOHEYHO, OCTPOBHBIX FOCYIApCTB.

C okeaHOM cBsi3aHa U JIpyrasi mpo0iieMa — IMOBBINICHUE KHUCIOTHO-
ctu ero Boj. Kopammossie pudsl cTpanarot yxe ceituac. [Ipu HebGmaro-
MIPUATHOM Pa3BUTUHU COOBITHI OXKUAAETCS OBICTPHIN POCT YKCIIa BUIOB
BOJIHBIX OPT'aHHU3MOB, KOTOpbIE OyyT HA TPpaHU BHIMUPAHMSL.

B nenom ananoruyHasi cuTyanusi ¥ ¢ Ha3eMHBIMH 3KOCHCTEMAaMH.
[To umeromuMcs olleHKaM, €Ciy Io0abHas TeMIepaTypa MOBbICUTCS
Ha 3—4 °C, 1o ot 30 10 50% BCcex BUAOB OKaXKYTCs Ha TPAaHU BBIMUPA-
Hus. Koneuno, xu3nu Ha 3emiie yrpo3sl He OyneT, HO HeoOpaTumble
noTepu OMOpa3zHOOOPa3Us MOTYT OBITh OYCHB BEJTHKHU.

006 emie omHOM (haKTOpe — IKCTPEMATBHBIX TTOTOAHBIX SBICHUSIX
BBIIIE YK€ TOBOPWIOCH (cM. puc 1.17, Gonmee moapoOHO AJIS HAIIMX
PETHOHOB 3Ta MPOOJIEeMa PacCMaTPUBACTCSl HUXKE, B YSTBEPTOM TeMa-
TUYECKOM pazene).

Kpome TOro, 3KoioroB o4eHb OECIOKOMT POCT PHCKAa OBICTPHIX
Y HEOOpaTUMBIX M3MEHEHHUH B KIMMaTHYecKou cucteme. Hampumep,
pe3koro u3Menenus ['onbderpuma, BEpOSTHOCTh KOTOPOTO MOKA CUH-
TaeTcs KpalHe Maylo, HO Kk cepeauHe XXII Beka MOXET CUIIBHO BO3-
pactu.

Koneuno, my4iie, 94To0bl pOCT CpeHEN TeMuepaTypbl OCTaHOBUII-
cs Ha ypoBHe 1,5 °C, Torma MOXKHO OyJIeT CIacTd MPaKTUYECKH BCeE,
Jla)ke Mallble, OCTPOBHBIE TOCYIapCTBA, KOTOPBIM T'PO3UT 3aTOIJICHUE.
Ha miepBblii B3I, YK€ MO3HO, M CTOJIb CHIIBHO POCT BEIOPOCOB YK€
He OCTaHOBUTh. OIHAKO, KaK HE pa3 MOAYEPKHUBAIOCH BBIIIE, HAIIH
3HAaHHUSA O HBIHEUIHMX WM3MEHEHUSAX KJIMMara He NOoJHbl. Bo3MoxHO,
Jy4lllee 3HaHUE €CTECTBEHHBIX LIMKJIOB WM OTKJIMKA KIMMaTU4YeCKOU
CUCTEMBbI Ha POCT KOHIIEHTPAI[MH MAPHUKOBBIX ra30oB B OyayIlleM Io-
3BOJIMT NIEPECMOTPETH NMPEAEIBI JOCTHKUMOTO.

[To MHEHUIO SKOIOTUYECKUX OpTaHU3aIUil, CTOIKHYBILIUCH C OYEHb
CEpbE3HBIMU MOTEPSMHU OT U3MEHEHHMM KJIMMaTa, YeJIOBEYECTBO JIEi-
CTBUTEILHO PE3KO COKPATHT BHIOPOCHI MAPHUKOBBIX Ta30B U JIaXKe 00-
parut BenATh pocT Konuentpauuu CO, B atmocdepe. TexHudecku Ta-
KO€ BO3MOXHO. IMEHHO MOATOMY SKOJIOTH HE COPAChIBAIOT CO CYETOB
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TEMA1.

uenb «1,5 °Cy» u TpedyroT, Ka3anoch Obl, HETOCTHKUMOTO, HO CTOJNb
KEIIATeIILHOTO Pe3yiIbrara.

Nwmetores u npyrue uaen. P yaeHbIX TOBOPUT, UTO CUTYAIIUS C BBI-
Opocamu KpaiiHe HeraTtuBHa (cripaBo4Hasi MH(GOpMaIUs O BbIOpOcax
MpHUBEICHA B MPUWIOKEHUU 1), 4TO MOXKET MOTPeOOBaTbCA «TCOUHKU-
HUPHUHD) — UCKYCCTBEHHOE BO3JCHCTBUE HA KIMMATUYECKYIO CHUCTE-
My 3emin®. TeopeTuvecku 3TO BO3MOXKHO, HAIIPUMEP, TPeiaracTcs
3alUTUTH MJIAHETY «IKPAHOM» U3 MOJKUCICHHBIX CEPO METBYalIITNX
KareJek Bojbl, 3areHsronux Hac ot Conuna. O1HaKo, 10 MHEHHIO TI0-
JABIISTFOIIETO OOJBIIMHCTBA YYSHBIX, 3TO JINIIb CYTy00 TeopeTHYeCKas
BO3MOXKHOCTb, TaK KaK CO3/IaHUE IKpaHa MOXKET Pe3KO U3MEHUTH III0-
OanbHYyI0 aTMOC(EPHYIO MUPKYISIUIO U TaXKe HE UCKITIOYCHO JI0CPOY-
HOE U OBICTPOE HACTYIUICHHE JIETHUKOBOTO nepuoza. [loaromy nomo6-
HbIE HUJEU HYXHO HCCIIEZIOBaTh Ha KOMITBIOTEPHBIX MOJENAX, HO HE
MBITATHCS JCNIaTh HATYPHBIC DKCTICPUMEHTHI HAJl BCEH IIIaHETOMH.

[IpsiMoe Bo3aeiicTBHE YeTOBEKa OrPaHUYMBACTCS Cyry0o JIOKajb-
HBIMU JeUcTBUSAMH. Hampumep, MOKHO BO3JEHCTBOBaTh HA TyMaHbI
B a’pOIOpTaxX M Ha JOporax, yaydllaTb MOTOAYy BO BPEMsS MAacCOBBIX
MEpPOIPUATHI, HO BO3AEHCTBOBATh Ha MOTOAY WM KIMMAT JaXke B OT-
JICIHOM PErHOHE HENb3s1S,

VY yueHbIX OOJbIIME ONACEHHs BBI3BIBAET BO3MOXKHOE YCKOPEHHE
W3MCHEHUI KiMMara m3-3a oOparHbeix cBszeit (puc. 1.20). Camyro
CEpBhE3HYIO TPEBOTY BBI3BIBACT HETaTHBHAs PEaKIMs OKeaHa Ha POCT
xonuenrpauun CO, B armocgepe. Ilox cI0BOM «HEraTMBHas» MOHU-
MaeTCsl CHIKEHUE €ro crnocobnoctu nomomarb CO, u3 arMmochepsl
u emie O6osiee OBICTPBII POCT €ro KOHIEHTPALUK B aTMocdepe.

Bropbim mo6anbHbM 3¢ (heKToM Ha3bIBaeTCsl PUCK YMUCCHH B aT-
Mocdepy OrpOMHOIO KOJIMYECTBAa METaHa, UMEIOIIErocss B MHOTOJIET-
HEMEp3JbIX IPYHTAX Ha CylLIe€ U B BUJE METAHIMIpaToB (CHErooOpas-
HBIX COEIMHEHUI MeTaHa) Ha MOPCKOM JHe. [ pyHTBI OTTauBaIOT BCeE
cuiibHee. MeTaHruaparsl Aake IpU HEOOJbIIOM IOBBILIEHUU TEM-
neparypbl MOT'YT HauaTh pa3pylliaThCsl M IPEBpaIlarbCsi B ra3. JTo
aKTyaJIbHO UMEHHO JJIs1 APKTHKH, I7Ie OHH 3aJIeraloT Ha HeOOJbLIOH

> Bonpochl FeONHXUHUPHHTA 00CY)KAAIICH Ha MEKIYHAPOAHOH HayYHOH KOH(pEepeHIHN
«IIpobnemMsl aanTanyy K M3MEHEHUIO KinMmara», Mocksa, 2011 1. Pe3ynbrarel KoHpepeHIHH
cM. B Oroterene «M3menenne knumara» Ne 29 (Hos6ps—nexadps 2011 1) Ha caiitax Pocrun-
pomera www.meteorf.ru u www.global-climate-change.ru mim http://climatechange.igce.ru.

% 3acenanue coBMecTHOM komterin Komurera CorosHoro rocyaapcrsa Poccun u benapycu
T10 TUIPOMETEOPOITIOTUH 1 MOHUTOPHHTY 3arpsI3HEHHS IPUPOJHON Cpenbl. ApXaHTeIbCK,
29-30 urons 2011 . Caiit Pocruapomera http://www.meteorf.ru / (pazzen «HoBoctuy,
04.07.2011), unrepsoto pykoBoauteins Pocrunpomera A. B. @ponosa razere «IIpasna Cee-
pa» http://www.pravdasevera.ru/?id=1051782090
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m1youHe. Hemano B apKTUYECKHX MOYBaxX M 00J0TaX U OPraHUYECKOTO
BEIIECTBA, KOTOPOE TMPH MOBBIIIEHUH TEMIIEPATYpPhl HAYHET pa3jiararb-
Cs1, YTO MOJKET IPUBECTH K CHIIbHOM dmuccuu CO, B armocdepy. Celuac
UCCIIEAYIOTCS U IPYTUE BOZMOXKHBIE MECTHBIE U TI00aTbHBIE OOpaTHBIE
CBSI3U, B YaCTHOCTH, BIIMSIHUE BBIPYOKH JIECOB HAa OOJIAYHBIN MTOKPOB.

Jns ApPKTHKM HEMaJOBa)KHBI M BBIOPOCHI Ca)KEBBIX YaCTHII.
21.]'15[ MHpa B IICJIOM HUX POJIb B aHTPOIIOTCHHOM BOSI[GI;'ICTBHH Ha KJIHU-
MaT HaMHOT'O MEHbIIIE, YEM Y MAPHUKOBBIX ra3oB. OaHAKO, BbINAas
Ha OeNbIii — YHCTHIN apKTUYECKUI CHET, Ca)ka B HECKOJIBKO pa3 yBe-
JIMYMBAET MOMIOIICHUE COJIHEYHOTO U3Iy4YeHHs (KpoMe TOoro, caxa —
KaHIIEPOT'eH, KOTOPBIF HAHOCUT MPSMOU Bpe 310pPOBbIO TIONIEH ).

Cormnacno Knumarnueckoit noktpuHe PD, ecth 1B BO3MOXKHOCTH,
KOTOpbIC HY)XHO PEaJM30BbIBaTh OJHOBPEMEHHO®. Bo-nepBbix, Ham0
aJaNTUPOBAThCS K U3MEHEHUSM, IIPUYEM JICHCTBOBATH C 3aI1aCOM U pac-
CUMTHIBATh HE HA MUHUMAJIbHBIC (JTy4IlIMe) U3MEHEHHUs, a Ha Xy/IIIUe
13 IporHo30B. [IpuHUMaTe Mepbl HaJO0 BHE 3aBUCUMOCTH OT TOTO, 3Ha-
€M JIn MBI BCC HpI/I‘-II/IHI)I COBpeMeHHOFO N3MCHCHUA KJIMMara. BO-BTO-
PBIX, HY’)KHO CHIDKaTh BHIOPOCHI TTAPHUKOBBIX Ta30B, KOTOPHIC 3aBHUCHT,
MIPEXkKJIe BCETO, OT BBIPAOOTKHU U PACXOAOBAHHUS IEKTPOIHEPTUH U TETLIA.
JleiicTBUS IO CHUIKEHUIO BEIOPOCOB JOJIKHBI OJJHOBPEMEHHO IMpEIpH-
HHUMAaThCsl BO BCEX CTpaHax (MCTOYHHMKH BBIOPOCOB, MX paCIpeIeIICHUE
110 CTpaHaM 1 BUJIaM I-IC.]IOBG‘IGCKOI‘;I JCATCIIBHOCTHU CM. HpI/IHO)KeHI/Ie 1)

[To mMuenuro aupekTopa ImaBHOW reodusnyeckoil odcepBaTopuu
uM. A.W. BoeiikoBa, «eciu 6b1 cmpanvl Moenu ceudac 002080pumb-
Csl 0 COKpaujeHuu 8blOPOCcos8, MON*CHO ObLIO Obl U3beHcams Ul OUeHb
CUTbHO CHUZUMb 8EPOSMHOCIb MO20, YMO Peanu3yiomcs «HCecmKue)
(xyowue) cyenapuu usmenenuss kaumama. HemHnozo epemenu, s 0y-
maro, y wenogeuecmea ewje ecmo, OJisk Mo2o YmooObl ecliu He peuums,
mo cmsicuums smy npoonemy. Te, kmo npogeccuonanvho, ecepvbes
PasMbLUIAIOM 0 OYOYWeM, 4acmo 2080psam O 8blOOpe MeHCOY NIOXUM
u xyowum. Ha mo smo u 6v1306 uenoseuecmsy, umo nezkue u npocmole
peuleHust He NPOCMampudaromcsiy®.

7 BoJiee CTPOTUM HAy4YHBIM TIOHSATHEM sIBIIsieTCst TepMuH black carbon (uepHsiii yriteporr),
c¢M.USEPA. Report to Congress on Black Carbon, March 2012, 338 pp. http://www.epa.gov/
blackcarbon. OcHOBHO# KOMITOHEHTO! YEPHOTO yIiiepo/a sIBISIETCsl IMEHHO CaXka, [I03TOMY Ha
OBITOBOM YPOBHE JIOITyCTHMO TOBOPUTH NMEHHO O BBIOpOCAaX CaKH MM CaXKEeBBIX dacTuil. Me-
XIyHaponHas Pamounas xoammims «Kimmmat 1 9ucThIid Bo3myx» cM. http://www.unep.org/ccac

2 Knmmaru4eckas JJokrpuna PO. 2009. Pacnopsiokenue [pesunenta PO or 17.12.2009

Ne 861 _pn «O Kinmaruueckoii Jlokrpune Poccuiickoit @eneparmmy. http://www.kremlin.ru/
news/6365 wm http://mpe3unent.pd/acts/6365 cm. Taxxe http://www.climatechange.ru/files/
Climate Doctrine.doc

¥ Cankr-IletepOypr, 28 utonst 2011 1.



TEMA1.

Pe3tome

[Ipo6nema u3MeHeHHsI KIIMMaTa — 3T0 He MU, a peaJbHOCTh, K KOTO-
pOii cieryeT OTHECTUCH CEPhE3HO.

* B MaCI_HTa6C JCCATKOB ThICAY JICT Semus JABUKETCA K I10X0JI04a-
HUIO — K HOBOMY JIEITHUKOBOMY Tiepuoy, Ho B X XI-XXII Bekax
OXHJIaeTCsl T00ANbHOE MOTEIJICHHE, BBI3BAHHOE JESITeIbHO-
CTbIO yesoBeka. OHO OyleT HaKJa/JbIBaThbCs HA €CTECTBEHHYIO
KITUMaTU4YEeCKYI0 U3MEHUYNBOCTh — KaKUE-TO AECSITUIIETUS MO-
T'YT OBITH TEIUIeE, a KaKhe-TO XOJIOIHEe.

*  (OcHoOBHAs OAaCHOCTH COCTOHUT HE B ITOTEIIJICHUH KakK TaKOBOM,
a B €I0 IIOCJIICACTBUAX — pa36anchnpOBKe KJIuMara 1 1orojsnl,
KOTOpas BEACT K POCTY UKUCJIa U MHTCHCUBHOCTHU OINACHBIX I -
POMETCOPOJIOTHICCKUX ﬂBHeHHﬁ; IMOBBIIICHUIO YPOBHA MI/IpO—
BOI'0 OK€aHa, TassHUIO MHOTIOJICTHEH MCP3JIOTHI U T.II.

» JlromaM, SKOHOMHKE, SKOCHUCTEMaM HEO0OXOoIuMa MOJTrOTOBKA
K TaKuM HU3MEHEHUSM, OCHOBaHHAs Ha OCOOEHHOCTSAX KOH-
KPETHOTO pernoHa. HyxHO TOHUMaHWE POH KaKIOTO Yelo-
BEKa, OpraHu3alluyu, TopoJia U peruoHa B mpodiemMe KiIumara,
a TaKKe 3HAHWE W BBHITIOJHCHHE KOHKPETHBIX ICHCTBHIMA, Kak
OCNaONSIONUX HEraTUBHOE BIIHMSHUE JIFOACH Ha KIMMAT (CHU-
KEHHE BBIOPOCOB MAPHUKOBBIX T'a30B, CAXKU, COXPAHEHHE Jie-
COB U T.IL.), TaK M MO3BOJISIONMIUX CBECTH yIMEpPO K MUHUMYMY
(MepBI TIO aJIanTalkH).

Nmeronmecs nannple u pekomeHganuu Ha Oymymme 10-30 ser
MIPUBOAATCS HIKE JIJIs1 KOHKPETHBIX pernoHoB Poccum (Temarnueckuii
pazznen 4), oTAeNbHO AN APKTUKH (TeMaTHMYeCKMM pasnen 2) u Juist
necoB Poccuu (Temarudeckuii pasaen 3).
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3T0 CEPbE3HO?



TEMA 2.

Kaxnpiii Tog ydyeHble NarOT OLEHKY TOMY, YTO MPOUCXOIHUT B ApK-
TUKE, KaKue M3MEHEHUs OOHapy>KEeHbI 32 UCTEKIIUH TOJ U B LIETIOM
3a MOCIICAHNE HECKOIbKO AecAaTuiieTnii. B exeromaoM mokmaae Poc-
rugpoMera 00 0COOCHHOCTSX KJIMMaTa €CTh CIEIHUANIbHBIC Pa3ebl,
MOCBSIICHHbIC APKTHUKE M MHOTOJIETHEH Mep3nore'. CaMble CBEXHUE
APKTUYECKAE HOBOCTH OCBEIIAIOTCS B €KEMECSYHBIX OFOJIICTCHSIX
«M3MeHeHne KimMara»’, a omneparhBHas HH(POPMAIUsA, HalpUMeEp,
[0 COCTOSIHUIO JIBJIOB pa3MeUIaeTcs Ha caiTe APKTUYECKOTO U aHT-
aApKTUYECKOTO HAaydyHO HCCieaoBarebckoro uuctutyta (AAHUN) .
Taxoke KaXXablil roX BEIXOAUT 00001aroui fokiag HammosansHOro
arentctBa CIIA mo uccienoBanuio armocdepsl 1 okeana (NOAA)Y,
B IMOATOTOBKE KOTOPOTO y4acTBYyeT 00JIee CTa YUCHBIX U3 BCEX APKTH-
yeckuX cTpaH. Ha 3TUX MCTOYHMKAX U OCHOBBIBAETCSl JAHHBIA TEMa-
TUYECKUH paslell.

Hmxke MBI pacCMOTpUM IISITh apKTHYECKHUX cpel: arMocdepa, co-
CTOSIHME JIbJIOB U OKEAHCKUX BOJ, MOPCKHE 3KOCHCTEMbI, Ha3€MHbIE
9KOCHCTEMBI U TUAPOJIOTUYECKUI pexxuM U kpuocdepa. Hanee, cienys
nokiany NOAA, mocrapaemcsi OLICHUTh U3MEHEHUs 0 TpeXO0aibHOM
mkane: 3 6ajia — CHUIIbHBIE U3MEHEHUS; 2 6alia — ecThb psijl U3MEeHe-
HMI, 1 0ajaa — Majio Wik HET U3MEHEHHM.

Atmocdpepa

Poct Temmeparypsl pu3eMHOTO CJ10si BO3yXa B APKTHKE HAMHOTO
CuJIbHee, yeM B Oosiee HU3KUX mupoTtax. Ecnu 3a nociennue 30—40 ner
cpeaHuil pocT Temreparypsl B mupe coctaBui 0,6 °C, To B ApKTH-
ke — B 2,5 pa3a 6onsine (puc. 2.1). boiee Toro, B ApKTHKE pOCT Cpe-
HEl 3a rojl TeMIiepaTypsl HaOMIOAaeTCsl BO BCEX €€ YacTsiX, B OTIMYHE
0T 6oJ1ee IKHBIX PETHOHOB, I71e POPMHUPYETCS KIISITHUCTASD KapTHHA!
B OOJIBIIMHCTBE MECT CTAJIO TeIUiee, HO rae-To xonoxHee. [IpuunHa
3TOTO SIBJICHUS KPOETCS B PA3HBIX MEXaHU3MaX MOTEIJICHHUS.

! Moknax 06 0coGeHHOCTAX KiMMara Ha Teppuropun Poccuiickon ®@eneparmu 3a 2011 rog.
M.: Pocrunpomert, 2012 (TOKJIaabI BEIXOIAT €XKEroaHo). www.meteorf.ru Cm. Takxke
http://climatechange.igce.ru

2 M3meneHue kiuMara, ExxeMecsaHbIi 2eKTpOHHBIH OtoiuteTeHb. M.: Pocrumpomer.
www.meteorf.ru uiau www.global-climate-change.ru

3 B wactHoctH, nanasie AAHWU cwm. http://www.aari.nw.ru/main.php?1g=0, pasmen «Omnepa-
THBHbIC JaHHbIE», OG30pHBIC JICIOBBIC KAPTHI U JAP.

4 Richter-Menge, J., M.O. Jeffries and J.E. Overland, Eds., 2012: Arctic Report Card 2011,
http://www.arctic.noaa.gov/reportcard.




Puc. 2.1

Poct cpeaHerono-
BOMW TeMnepaTypbl
npn3emMHOro cros
Bo3ayxa B ApKTUKe
B LeJioM

(60-90° c.ww.)
UcmoyHuk: Richter-Menge, J.,
M.O. Jeffries and J. E. Overland,
Eds., 2012; ArcticReport Card
2011, http://www.arctic.noaa.
gov/reportcard no faHHbIM
www.cru.uea.ac.uk/cru/data/
temperature
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3a 1961-1990 rr.

OTKMNOHEHUs OT cpefHel TemnepaTypsbl

1900 1920 1940 1960 1980 2000

B ApkTuke BaXXHYIO pOJIb MIPaeT MOBCEMECTHOE YMEHBIICHUE
CHEXKHOTO U JIEZ0BOT'O ITIOKPOBA M COOTBETCTBYIOIUI IPOTPEB: TEMHAs
IIOBEPXHOCTh CYIIM WJIM BOJBI IIPOTPEBAETCA IOpa3fo CUIIbHEE, YeM
Oenasi, MOKphITasi CHEroM. bosbIioe BIHsHUE OKa3bIBAET TO, YTO BOJBL,
MOCTYNAOIMUE U3 ATIIAHTUKH, CTAJIN 4yTh TEIJIEE, KAK U BO3IYX, IPH-
XOASALIMKA CO BCEX KOXKHBIX HAIPABIICHUM.

B 10)KHBIX peruoHax MeXaHW3M MHOM, U OH ITIaBHBIM 00pa3oM CBsi-
3aH ¢ Oojee ciraObIM IIMPOTHBIM (3aITag—BOCTOK M BOCTOK—3aIlaj),
HO 0oJiee CHIIBHBIM MEPHIMOHATILHBIM (CEBEp—IOT U IOT—CEBEP) Mepe-
HOCOM BO3JyIIHBIX Macc. B pe3ynbprare BOKpyr ApKTUKH HaOIr0qaeT-
Csl TO BTOP)KEHHE OYSHb TEIUIOTO BO3IyXa C FOra, TO OYEHb XOJIOIHOTO
c ceBepa. B yacTHOCTH, € 3TUM OBLIH CBSI3aHBI CUJIBHBIE MOPO3bI, KOTO-
pble ¢ cepenuHbl stHBaps 10 cepeausl ¢espaist 2012 roga Habmona-
nuck B EBpone u Ha eBpornerickoi yactu Poccnn.

[ToTok Temsa c ora B MOJSPHBIC HIUPOTHI 3HAUUTEIHHO YBEJIHU-
guics. Ho 3TOT MOTOK HE TOJMBKO CIBUHYJ CPEIHIOI0 TEMIIEPATyPy
Ha 1,5 °C B cTOpOHY MOTEIIEHUS, HO TOPA3[0 CHIIBHEE «pacKadyai)
ApKTHUKY U cocefiHue perroHbl. Ha mpakTuke 3TO 03HAYAET, YTO MBI
BUJUM HE IJIaBHOE IOTCINICHHE, a ITOCTOSHHBIC «KadeJIHM», OXBaThI-
Batouue CeBepHblid JleqoBUTHI OKeaH U cocelHHe peruoHbl. Ha-
npumep, B nekabpe 2009 roga u B ¢deBpane 2010 roga B BBICOKHX
APKTUYECKHUX MTUPOTaX ObLIO HAMHOTO MEHEE XOJIOAHO, YeM OOBIUHO,
HO 3aT0 Ha ceBepe EBpomnbl U B BocTOuHOM yacTu CeBepHO AMEpUKHU
CTOSTH CHJIBHBIE MOPO3BI H JIFOIU PACCyKIadu 00 OKOHYAHWH TJI0-
0aJILHOTO MOTEIIEHHUS.



TEMA 2.

Pa3zmax «xaueneii» B cpenHeM 3a ce30H MoxeT npesbimars 10 °C
(5° B mmtoc u 5° B MuHYC), pHC. 2.2, a B OTACIbHbIC THU U HEACIH
nocturarh aaxe 20 °C. [ToHsTHO, 4TO Ha (HOHE CTONH KHEPBHOTOY»
KJIUMara JIIOAsIM CJI0XHO 3aMETUTh CpPeJHUE H3MEHEeHHs Ha 1-2°,
Y MHOTJIa OHU TEPSIOTCS B JOTaJKaX — CTaJIO TEIJIee Wi XooaHee?
B ApkTuke Bcroy ctano Tersiee, Ho IJIaBHOE, YTO KJIMMaT cTall bosee
MepEeMEHYUBBIM.

[IpoananusupoBaB arMocepHble U3MEHEHUSI B APKTHUKE, MOKHO
clleNaTh BBIBOJ O TOM, YTO OHM 3HAUUTENIbHBIE, OLleHKa — 3 Oasuia.

CocToAnue nbi0B 1 OKeAHCKMX BOA

Habmtonenus 3a coctosiHueM aba0B U Box CeBepHoro JlemoBuTtoro
OKeaHa IT0Ka3bIBaeT, uTo 3a nociennue 10 ser ApKTHKa CUIIBHO U3Me-
HUIack. B kauecTBe MpUYMH, KPOME OTMEUEHHBIX BBIIIE U3MEHEHUN
B aTMocepe, CyIIEeCTBYIOT ellle J1Ba siBieHus. [leppoe — noBbllIeHne
TEeMIIepaTypbl MOCTYNAOMNUX B APKTUKY aTJIAHTUYECKUX BOJ IpH-
mepHo Ha 0,5 °C (cm. puc. 1.13 u puc. 4.9). Bropoe — cHmxeHue
KOJIMUECTBA JIbJa. DTU SABJICHUS B3aMMHO YCHIIMBAIOT APYT JIpyra: 60-
Jiee Teruias BoJa NMPUBOJHUT K TasHUIO JIBJIOB, a CBOOOAHAS OTO JIb/a
MIOBEPXHOCTh BOJIbI OBICTpEE IPOTpeBaeTCs.

JIbap1 cokpamaroTes OpICTpee, YeM OXKUIAIOCH, M YUCHBIE UCCIIeTY-
0T, KaKHe ellle MPOIECChl MOTYT ycunuBarh 3 dekt. B kanaackom, ans-
CKMHCKOM U 4YKOTCKOM cekTopax CeBepHoro JlenoBuToro okeana ume-
eTcsl KpyroBoe TedeHue bodopra, Tae JIbIbI ABIKYTCS MO JCHCTBUEM
BeTpa. Habmronenus 3a nepemenienneM IbA0B BeayTcs ¢ KoHia 1940-x
rojioB, 1 A0 KoHIa XX BeKa TaM OTMEYAINCh IUKINYECKUE BapUalUU
¢ mepuonoM B 5—8 set. [lnomane apaa OblIa TO MEHBIIE, TO OOJBIIIE.
Ho B nocnennne 10-15 ner curyanus usmeHwiacs. Tenepb B paiioHe

Puc. 2.2

Mpumep apkTuye-
CKUX Temnepartyp-
HbIX «Kayenem» —
NATEH BbICOKUX

M HU3KMUX Temnepa-
TYp B pa3fnyHbIX
pernoHax (oTkro-
HeHust Temnepary-
pbl, °C, OT cpeaHemn
3a TOT Xe Ce30H

B 1981-2010 rr. Ha
ypoBHe 1000 munnu-
6ap). B ognH ce3oH,
HanpumMep, B OKTH-
Ope—nekabpe 2010 .
(MpaBbI PUCYHOK) Ha
YykoTke 1 B KaHage
ObINO «wKapKoy, a Ha
Konbckom nonyocTt-
poBe XOro4Ho, B an-
pene—untoHe 2011 T.
(neBbI PUCYHOK) BCE
NMOMEHSNOCh.

WemouHuk: Richter-Menge, J.,
M. O. Jeffries and J. E. Overland,
Eds., 2012: Arctic Report Card
2011, http://www.arctic.noaa.
gov/reportcard
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Mnowanb B MAH KM?

— 05

Puc. 2.3

Mnowaab apkTnye-
CKUX NbAoB (NeTHUn
MWHUMYM, Habnto-
Jarowmncsa B ce-
peaovHe ceHTAOPA)

B 1972-2012 rr.

Mo OaxHbim: National Snow and
Ice Data Center (USA)
http://nsidc.org/data/
google_earth/index.html#sea_
ice_index_sept (oaHHble 3a
2007-2012 . cm. http://nsidc.
org/arcticseaicenews/2012/09/
arctic-sea-ice-extent-settles-at-
record-seasonal-minimum/
AHanornyHble aaHHble AAHU
cM. http:/lwww.aari.nw.ru/main.
php?lg=0, pa3gen «Onepa-
TUBHbIE AaHHbIe», OB30pHbIe
nepoBble KapTbl)

Tedenus: bogopra, kak npaBuIio, FOCMOACTBYIOT BETPa, KOTOPbIe «yOu-
paroT» Jied U3 POCCUNUCKUX apKTHUECKUX MOPEH.

[pyras rumnotesa: pa3BUTHE HaJ CBOOOTHOW OTO JibAa MOBEPXHO-
CTBIO BOZIBI BOCXO/IAIINX ITOTOKOB BO3/IyXa (KOHBEKIIUHU ), KOTOPAsk MOXKET
BO3}I€fICTBOB3TB Ha III/IpKYJ'DIIII/IIO BOS)IYIIIHI)IX Macc u HpI/IBO)II/ITI) K BCT-
pam, HaroHSIOUIMM B APKTHKY J0OaBOUYHOE KOJTMYECTBO TEILION BOJBI.

HammonaneHelil ieHTp nanHbix 1o cHery u jpay CILIA (NSIDC)
cooOumi, yto 16 centsa6ps 2012 roga miomaab apKTUYECKUX JIbJIOB
JOCTHTTIAa MUHAMYMa 32 BCIO UCTOPHIO HaOmroneHuil. bein moout pe-
xopxa 2007 roxa (puc. 2.3).

KaptrHa COCTOSIHWISI JIBJIOB IOATBEPIKIACTCS W KapTO aHaim3a
JIenoBo# oO0cTtaHoBKH, coctaBiieHHoH AAHMM. OcHoBHAs 4yacTh CO-
KpaIlleH!s TUIOIIA I JIbJI0B MPUXOIUTCS UMEHHO Ha Poccuiickyro Apk-
tuky. [To nanueim AAHUU, nex oueHb CUIIBHO «yIIEm» K MOJTCY —
K ceBepy ot 3emuin @panna-Hocuda Bo BTOpoii MOJOBUHE CEHTAOPA
2012 roma cIUIONIHBIE JIBJABI HAYMHAIMCH TOJILKO ITOcie 85° c.ii., 4To
COBEPIIEHHO HEBO3MOXHO OBUIO ce0e MpEeICTaBUTh HU BO BpeMeHa
Hancena u CenoBa, Hu B koH1le XX Beka (puc. 2.4).

3amMeTuM, 4TO B TO € BpeMs ObUT TOOUT PEKOPA 3UMHEH IIIoIIa-
I npAa B AHTapkTHKe. 26 ceHTss0ps 2012 roga miom@aabp cocTaBuiIa
19,44 miH kM?, 4TO OOJIEe YeM Ha MUJUTMOH BBIIIIE CPETHETO 3HAUCHHSI
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3a nepuoa ¢ 1979 mo 2000 rox (18,3 MuH KM?), PEABLAYIINA PEKOP/
obut B 2006 romy — 19,39 man km?. OfHaKo ydYeHbIE COBEPIICHHO
HE CYMTAIOT JAHHOE SIBIICHUE MPOTHBOPEUAIMM OOIICH TEHICHIIMH
mio0anbpHOrO moterieHusi. bosjee Toro, oHO BIUCHIBaeTCsl B OOMIYIO
kapTuHy. bornee Teruias B 1eioM B AHTapKTHJIE TeMIleparypa MpuBoO-
JTUT K YCWICHHIO LUPKYMIOJISPHBIX BETPOB, KOTOPBIE «pa3ayBaroT
nies1 o OOJNbIIeH MIOMAIH.

CpaBHHBaTh TPEH/IbI, KACAIOLIUECS JIETHETO U 3UMHETO JIbJIa, O4EHb
CJIO’KHO, TOCKOJIBKY B Pa3HbIE CE30HBI «IJIABHBIMW» CTAHOBSTCS pas3-
HbIE MpoLECcChl. JIeTOM INaBHYIO pOJib UTPAET TAsIHUE JIbJAA, IPOrPEB
CBOOOZHOM OTO J1bJIa BOJIBI M BO3HUKAIOIAsl B UTOre OOpaTHas CBSI3b.
3UMOll B MIpy BCTYyHAKOT BETphbl U cHeromnazsl. [loaToMy, orMedaroT
Y4€HbIE, CHUKEHHE IJIOIAAN apKTUUECKOTO JIbJIa JIETOM sIBJIsieTCs 00-
Jiee 3HaYMMbIM HHAMKATOPOM TPEH/1a OTEIUICHHs, YeM 3UMHUE U3Me-
HEeHHUsl B AHTapKTHKE .

Y4uuThiBas MPOCICKUBAIONIYIOCS MUKINYHOCTH MPOIIECCOB, CKO-
pee Bcero, B 2013-2014 ronax nb/10B B ApkTuke OyaeT Oosnblie, 4yeM
B IIOCJICAHUE JIBa TOa, HO MEHbIIEe, ueM 3To Ob110 10 u 20 et Hazazn.
Opnako emie Oosee MOKa3aTeIbHBIM CTajl0 TPEXKPATHOE CHIKEHUE
o0beMa apKTHYECKUX JbA0B 3a nociueanue 30 aet (puc. 2.5).

JlauHbIil 3G GdeKT CBA3aH C «OMOJIOKCHHEM» Jibia. Bce MeHbIie
Y MEHbIIIE CTAHOBUTCS TOJICTHIX MHOTOJIETHHUX JIbJIOB, B TO BpEMs KakK
J0JI1 MOJIOABIX U TOHKHX BCE OoJbIIIe YBCIINYUBACTCA. CnoxuBuiasicst
CUTYyaIisl HEPEeIKO MOPOXKAAET WILTIO3HIO JOCTYTHOCTH APKTUKH IS
XO31CTBEHHOTO OCBOCHHMSI, JOOBIYM He(TH U raza, IBIKEHUS CYIOB.

5 http://ria.ru/arctic_news/20121003/764913364.html u http://nsidc.org/news/
press/20121002_MinimumPR.html

Puc. 2.4

CHUMKMN U3 KOCMO-
ca — cocTosiHue
nbOoB BO BpemA
NeTHero MMHUMy-
ma B 1979, 2000

n 2012 rogax.
droneToBbIM LLBETOM
nokasaHbl obnacTu,
roe nep nokpbiBaet
80-100% nnowaan,
KpacCHbIN — MOKpPbI-
Tne 60%, xentblin —
40%, cuHnm — 20%.
benbin — negHuko-
BbI NOKPOB [peH-
naHgum v gpyrux
Yy4aCTKOB CYLUMW.
TemHO-CcuMHUI — BOAA
6e30 nbaa

Memouruk: http://arctic.atmos.
uiuc.edu/cryosphere/archive.
html cHUMKK 3a Kaxxabli AeHb
¢ 1979 no 2009 r., bonee no3a-
HWe JaHHble cM. http:/arctic.
atmos.uiuc.edu/cryosphere
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O6beMm, TbiC. kM®

Puc. 2.5

O61bem apkTuye-
CKUX NbAOB
(neTHMM MUHUMYM)
B 1979-2011 rr.

Mo OaxHbim: Polar Science
Center. http://psc.apl.
washington.edu/wordpress/
research/projects/arctic-sea-ice-
volume-anomaly/ (GaHHble 3a
2012 1. Ha MOMEHT CAauu KHUMM
B NeyaTb eLLe 0TCyTCTBOBAIM)

OnHako MpexIeBPEMEHHO JyMaTh, YTO APKTHKA CKOPO OYMCTHUTCS OTO
mpra. Pacyerst, mpoBenennsie AAHWU u I'maBHOM Teodu3ndeckoit 00-
cepBaTopHeil, ToKa3alH, 4To JEHCTBUTENBHO JIbJbI MCYE3al0T OBICTpee,
4yeM IpecKa3biBasiock paHee. OHaKo, CKOpee BCEro, MpoIece He CTOJb
obicTp. OO0 ApKTHKE, IIOCTOSIHHO CBOOOIHOM OTO JIbJIa JISTOM M OCEHBIO,
MOXKHO TOBOPHTH JIMIIb K cepennHe XXI Beka. O0 Apkruke, cBOOOIHOM
OTO JIbJIa 3MMOI U BECHOH, MOKa peub He uier. B Omwkaiimme necstuie-
THS 3UMOH Jie]] HO-TIPeXXHEMY OyIeT TOKPHIBAaTh MOYTH BCIO aKBATOPHIO
ApKTHKH (pHc. 2.6), XOTS B LI€JIOM OH OyZieT TOHbIIIE, 0COOEHHO B POCCHIi-
CKHMX apKTUYECKUX MOPSX, TJIe OTCTYIICHHE JIbJIOB HAaHOOJIEe 3aMETHO.

BaxneiimmM ¢GakTopoM OCTaeTcss HECTaOMIBLHOCThH JIETOBOTO pe-
xuma. Tak, B 2007 rogy, KOTOpbIN 3aHUMAET BTOPOE MECTO 110 MUHU-
MaJIbHOM TUTOIIA IH JIbA0B (Ha iepBoM — 2012 rom), «y3koe mecto» Ce-
BEPHOTO MOPCKOTO MyTH — MpoiuB Bumbkuikoro (Mexay TaiiMbipoM
u CeBepHoii 3emiteii) ObuT 3akphIT Jbaamu. B 2010 roxy 6108 OBLTO
ropaszio Oosblie, HO MpoauB ObUT YKCT. B Oyaymem poct oOuieild He-
CTaOWJIBHOCTH KJIMMAaTa, BEPOSTHO, BBHI30BET M POCT HECTAOMIBHOCTH
JISIOBOTO PEXKUMA.

Yepes 10-20 net MoxkeT HayaThcsi OoJiee CUIIbHOE pa3pyllIeHHe apK-
THYECKHX JISTHUKOB M TOsIBIEHHE aiicOeproB. Paspymienne neqHNKOB
IIOKa CUJIbHEE Bcero B I'peHnanauyu M Ha menb(e KaHaaCKoH ApKTH-
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ki, HO 1 HoBast 3emiist yrxe motepsuia 6osee 250 kM? J1eI0OBOTO MTOKPO-
Ba. Ceiluac 3TOT IMpoLIeCC aKTUBHO MJIET B 3amajHON AHTapKTUKE, T/e
paspyliatoTcs 1menb(oBble JETHUKN, HIKHSS IPaHUIA KOTOPBIX HUKE
ypoBHs Mopsi. O6pa3zyercst MHOTO aiicOeproB. KoneuHo, B ApKTuke aiic-
Oepru OyayT HAMHOTO MEHbIIE, HO U OHU OyayT MPEICTaBIATh OIac-
HOCTb IS CYOB.

Ecin no CeBepHOM MOPCKOMY ITyTH ITOWAYT MEPEBO3KU HEPTHU, HANIPH-
Mep, u3 Hopeeruu B SInoHHIo, WK ke HaYHETCS ee 100bYa Ha mesbde
ApPKTUYECKUX MOPEH, TO alicOepryu U HECTAOMIIBHOCTD JISIOBOTO PEKMMAa
OyayT co3/iaBaTh yrpo3y aBapHii U pa3iuBoB. [Ipu 3ToM noka HET HUKAKOM
TEXHOJIOTUH JIMKBUIAIMK Pa3iBOB He(TH B JenoBbIX ycioBusx®. Ilo-
ATOMY SKOJIOTH TPHU3BIBAIOT K YCTAHOBICHHUIO M CTPOTOMY COOIIONCHHUIO

¢ Korza He)Th pas3inBaeTCs B JICAOBBIX YCIOBUSX, OHA MOKPBIBACT JIE]| CO BCEX CTOPOH,
BKJIIOYAsl HIXKHIOIO €r0 TI0BEPXHOCTh, COPHKACAIOLLYIOCS C BOJIOH, 10 TpeluHaM HedTb
MIPOHUKALT U B IIyOb JbJa. [I03TOMY ee 04eHb CIOKHO coOparh mim cxedb. K Tomy xe
MHOTHE TEXHOJIOTHH JINKBUAAIMHY PA3IHBOB HE()TH, IPUTOAHBIE AT TEIUIBIX IIHPOT,

B XOJIOZHBIX YCIOBHUSX MPOCTO HE paboTatoT. BeposTHO, MpOHAET MHOTO JIET, IPEeXIe YeM
Hay4aTcs 3(pQEeKTHBHO JIMKBHANPOBATh HE(QTAHBIEC PAa3JIUBEI B JISTOBBIX YCIOBUsIX. He uckimo-
YEHO, YTO K TOMY MOMEHTY Pa3BUTHE B MHUPE BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTHU H POCT
9Hepro3pPEeKTHBHOCTH CHU3ST CIIPOC Ha HE(TEIPOAYKTHI U BOCTPEOOBaHHOM OyIeT TOJIBKO
OTHOCHTEIIBHO JAemeBast HeTb bimkaero BocToka 1 Apyrux I0)KHBIX PETHOHOB, a apKTH-
Yyeckas HeTh Tak U OCTaHeTCs HenoOBITOl. Bripouem, u ceituac 1oObua HeTH U ra3a Ha
apKTHYECKOM LIelib(he — CTONB JOPOroe A0, YTO ero NpuObUIBHOCTD CIIOpHA. B yacTHO-
ctH, mosToMy B 2012 oy OBIIO OTIIOKEHO MPOMBIIUICHHOE ocBoeHue 11ITokMaHOBCKOTO
ra30BOTO MECTOpOXKAeHHMs B bapentieBom Mope.

Puc. 2.6

Mnowaab NnbaoB

B ApKTUKe

B 1979-2011 rr.
BepxHue makcumy-
Mbl — 3uma (MapT),
HWKHNE MUHUMYMbI —
neto (ceHTsa6pb)

Memoyruk: Atnac buonoru-
Yeckoro pasHoobpasust Mopeit

1 nobepexmin poCcCUNCKON
Apktukn. — M.: WWF Poccun,
2011. — 64 c. http://www.wwf.ru/
resources/publ/book/500
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CTaH/IapTOB Ha APKTUYECKUE MEPEBO3KHU, a caMy J100bIdy HeTH B ApK-
TUKE TPEIIararoT OTIOKHUTH JI0 TOTO MOMEHTa, Korna OyzieT pazpaboraHa
TEXHOJIOT Ul JIMKBUIAUH He(DTSIHBIX PA3]IMBOB B JICZIOBBIX YCIIOBHSIX.

Ceituac B CMU Bcrpevaercst nHGoOpMaIys o TOM, 4TO TassHue ApK-
TUKH MOXKET MPUBECTU K OcTaHOBKe [onb(cTpuma U pe3koMy MOXOJIo-
nanuio B CesepHoit EBporie u bapeniieBomopckoM peruone. [leiicTBu-
TEJIbHO, TasHUE JIbJIa IPUBOIUT K (POPMUPOBAHHIO OOJIEE NPECHBIX BOJ
BepxHero ciost CeBepHoro JlegoBuroro okeana. 1ot 3¢ ekt Hanbo-
Jiee 3aMeTeH B KaHaJICKol ApKTHKe, rie Tedenne bodopra kpyTur Bomay
Ha omgHoM Mecte. Tam ¢ 2003 roga «HakommiIock» mpumepao 5000 km?
MPECHOM BOJIbI, KOTOpPasi CMEILIUBACTCS C MOPCKOM U JienaeT Bozbl Oosee
npecHbiMU. B 1970-x romax nocrymiienue mpecHoi Boas! 06110 Ha 25%
MEHBIIIE, YeM ceifyac.

B nenom BepxHmMii ci10# OkeaHa B APKTHKE CTaHOBUTCS OoJiee Ten-
JIBIM U 00JIee MPECHBIM, YTO B IPUHIUIIE MOKET IPUBECTH K IEPECTPOM-
K€ LIeTIH OKEaHCKUX TEYEHUI U BO3AEeHCTBHIO Ha CeBepoaTIaHTHIECKOE
Teuenue (nmpoaomkenue onbderpuma). OaHAKO MOKA yUEHBIE CUYUTAIOT
TaKoe pa3BUTHE COOBITHI MaJIOBEPOSTHBIM JaXKe B CIEIYIOLIEM CTOJIe-
THH. 17151 3TOr0 107KHA OBITh OUEHb CUIIBHO CHUXKEHA COJIEHOCTh U yBE-
JMYeHa TeMIeparypa Bof, YTOObl MX IUIOTHOCTh CTajla JOCTaTOYHOM
s BiusiHus Ha CeBepoariantuueckoe TeueHue. [loka oHo ctabuibHO,
Y €CTb JIUILIb OTHOCUTEIBHO cl1a0ble CUTHAIIBI TOTO, YTO MEHEE TUIOTHBIM
MOIJIO CTaTh «IOAHBIpUBAatoIIeey o Hero Jlabpagopckoe TeueHue.

Jlpyroit o0cyKaaeMoil TeMOU SIBIISICTCS MOBBIIICHUE YPOBHS apK-
TUYECKUX MOPEN M3-3a TasHUA JIbJ0B. JleTaibHble UCCIEAOBAHUS TOBO-
PAT O HEOONBIIOM TPEHAEe — MPUMEPHO Ha 2 cM 3a nocnenuue 10 et
OpHako 3TOT MOABEM MaJlo 3aBUCHUT OT TastHUSI QpKTUYECKUX JIbJIOB, OH
oTpakaeT TIoOaNbHBIN A((EKT W CBA3aH C TEIJIOBBIM PACHIMPEHUEM
BEPXHETO CJI051 OKEaHa, Pa3pyIlICHUEM JIETHUKOB 3arafHol AHTApKTUKU
Y, B MEHBIIIEH CTENEHH, | peHnanaum.

Takum 006pa3om, U3MEHEHUs JIbAOB U BOA B APKTHKE JCHCTBUTEIILHO
3HAUUTENbHBl — OIIEHKa 3 0aiia, XOTs U He TaK KaracTpo(pUUHbI, KaK
nHorna MoxHo mpouectb B CMU. Tloka ApkTrka He oOpeueHa pacta-
ATh, HO NPOTHO3bI MTOKA3bIBAIOT, YTO €CJIM HE CHU3UTH AHTPOIIOTEHHOE
BJIMSIHUE Ha KIMMAaTHUYECKYI0 CHCTEMY, TO HMOCIEICTBUS JUIsl apKTHYe-
CKHX 3KOCHUCTEM MOTYT OBITh ITaYEBHBIMH .

7 CM., B YaCTHOCTH, pacueThl, MpoBe/ieHHbIe B MHCTHTYTE (nsnku armochepst PAH 1o pasHbiM
CIIEHapHsIM aHTPOIIOTCHHOTO BO3ICHCTBIS HA KIIMMATHIECKyto crcteMy 3emu. M. 1. Moxos,
A.B. Enucees «MozenupoBanue I00aTbHBIX KITMMATHYECKUX M3MEHEHHUI

B XX—XXIII Bexax npu HOBBIX CLIEHAPUSX aHTPOIOTreHHbIX Bo3neicTBuil RCPy. Jloknaner Aka-
nemun Hayk 2012, Tom 443, Ne 6, http://strf.ru/material.aspx?Catalogld=21731&d no=47344



TEMA 2. 4T0 MEHAETCA B APKTWKE W HACKONIbKO 3T0 CEPBE3HO?

Mopckue 3kocucTembl

B skocuctemax Bce B3ammocBs3aHo. Ha BepiimHe nuieBoil mupa-
MHJIBI CTOUT OBl MeIBEIb, KOTOPBIA 3aBUCUT OT TIOJICHEH, THOJIe-
HU — OT PBIOBI U HAJIUYUS JIHJIOB, a pbl0a — OT mIaHkToHa. [Ipu sTom
oco0ast poJIb MPUHAIJICIKUT TOJIBIHBSIM U TPAHHIIE JIbJI0B — HIMPOKOH
MOJIOCE C TOJISIMU OTACNBbHBIX JIbJUH U OTKPHITOM BOJIbI, UMEHHO €€
JIepIKaTCs TIONICHH®,

ApPKTHYECKOM BECHOM rpaHMIa JIbJ0B CABUTACTCS Ha CEBEP TaK ObI-
CTpPO, YTO ME/IBE/IM HE YCIEBAIOT HA 3TO OTPEArupoBaTh U OKa3bIBAKOTCS
OTpe3aHHBIMU OTPOMHBIMU TPOCTPAHCTBAMH BOJIBI 0€30 JIbJa OT CBO-
el TaBHOM muIu — TroneHel (puc. 2.7). Konedyno, MenBenb MOXeET
MPOIUIBITH AECATKU KHUJIOMETPOB, HO HE COTHU. Kpome Toro, Measexara
9TOTO C/IeNaTh HE MOTYT. B utore Ha Gepery ocraercs OOJBIIOE YHC-
JIO KMBOTHBIX, KOTOPbIE MO Obl UTAaThcsi MopxkamMu. Ho um mpo-
III¢ MTOMTHU B OCEIKHA M Ha IOMOMKH, TJE¢ MOKHO HAMTH OCTATKH ITHIIK
U OCTaHKH MOped. TemM caMbIM yBEIMYMBAETCS YUCIIO «HEOXKHUIAH-
HBIX» BCTPEY MENBE/IS U YEJIOBEKa, YTO OMACHO ISl 00EHX CTOPOH.

Puc. 2.7

Benomy meaBepato,
OoCTaBLUEMYCSH Ha
cylue Ha paccTosi-
Huu 6onee 100 kKm
OT KPOMKM NbaoB

M TIONeHen, xo4yeTcH
«BbITb» OT U3MEHe-
HUM KNMMmaTa

®orto: Anekceir KokopuH

8 Bornee aeTanbHO cM.: ATiac GHOIOrHYECKOro pa3Hoobpasus Mopeil u modepexuit Poccuii-
ckoit Apktuku. — M.: WWF Poccum, 2011. — 64 c. http:// www.wwf.ru/resources/publ/
book/500




Puc. 2.8

Haunbonee 3ameT-
Hble Ha cCeroaHsLl-
HUA MOMEHT npo-
6nemMbl C MOPCKUMU
MsieKonuTarLwmMmm
B Poccuickon
ApKTuke

Mo paHHbIM WWF Poccun

TEMA 2. 4T0 MEHAETCA B APKTUKE 11 HACKO./IbKO 3T0 CEPBE3HO?

HauGonee siBHO 310 mposiBisiercss B YykorckoM u Boctouno-Cu-
oupckom Mopsix (puc. 2.8—1), HO B PUHIIUIIE Ta K€ CHTYaIUs CKJIa-
JIBIBA€TCA W B LEHTPAJIbHOM M B 3alaJHOM cekTtopax Poccuiickoit
Apxkruku. [103TOMy MOHUTOPUHT U COOTBETCTBYIOIIME MEPHI TOJIKHBI
MPEANMPUHUMATHCS 3a0J1aTOBPEMEHHO.

Ceifuac pe3Ko BO3pPOCIIO YUCIO KOH(IMKTOB MEABEMS M YeIOBe-
Ka, 9aCTO MPUBOAAIINX K THOEIN )KMBOTHBIX. ECTh 1 cityuan rubenu
mrozieil. Beixon u3 3ToW CUTyallud MOHITEH: Y JIIOJEH TOMKHBI OBIThH
CpeICTBa OTIYTUBAaHUS MEIBEICH — TMpeXAe BCETO, PE3MHOBBIC
MyJIA, & TTIOCEJIKU JTOJDKHBI OBITh OYHUIIEHBI OT MOTEHIMAIBHOMN TTHIIN
TUTSL MEIBE/ICH, Ty MOpXel JOHKHBI OBITH ylaleHbl Ha Oe3omac-
HOE PACCTOSHHUE.

WWF Poccun akTHBHO y4acTBYET B 3TUX paboTax, OTHOBPEMEH-
HO Be€Jlsl MOHUTOPHHT YHCICHHOCTHU U IIEPEMELICHUN MEeIBEAEH, YTO-
Obl 3apaHee BBIABUTH MTOTEHLMAJIbHbIE OnacHOCTU. O/HA U3 HUX —
HeOJIaronoiay4yne MOPKOBBIX JiexOuml. B oTcyTcTBHE JH10B MOPKH
BBIHYX/ICHBl MEHATh MecTa JekOu. MHoraa ThICSYM >KMBOTHBIX
MOSABIIAKOTCA B HOBBIX MECTAaX, IJI€ YEIIOBEK MOXKET UX CHUIBHO Tpe-

== TocynapcTBeHHas rpaHuLa
Poccuiickoin ®epepaunmn

" paHuLa NonspHbIX BNageHn
Poccuiickorn ®enepaummn 7000

Wkana rny6uH (B MeTpax)
2000 200 0

== = TpaHnLa apKTUYeCKnx Mopei * HaceneHHble nyHKTb!

1 — o4eHb BbICTpble N3MEHEHNSI NEAOBOrO pexuma. benein megseab He ycneBaeT afanTMpoBaThCs.
MeHsitoTcst nexxbuLLa TUXOOKeaHCKMX MOpXKel

2 — meHs0TCs NexbuLa aTnaHTUYecknx Mopken (B panoHax Aobblun Hed T 1 rasa — dpaktop becnokoncTea)

3 — npobnema BbixVBaHUsI TioneHen B benom mope

W3MEHEHME KNAMATA. KHUA 1A YYUTENER CTAPLIMX KNACCOB
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BOXKUTh. Tak, HarpuMep, BHOBb CO3aHHOE JiexOuIe ObII0 3aMmede-
HO Ha YykoTke, Ha Mbice KokeBHUKOBA, HEMOAATIEKY OT a’poJipoMa.
[Tpu HeoXXMTaHHOM MOSBICHHH CaMOJIETa MOpPKEi OXBaThIBaeT Ma-
HUKA, U TUTAHTCKHUE CaMIIbl JaBsT JETCHBIMICH. 32 OJMH pa3 MOXKET
MOTUOHYTh HECKOJBKO JECATKOB JKUBOTHBIX. Mepbl pemIeHus IMmpo-
0JeMbI IPOCTHI: HY>KHO JI0 TIOSIBJICHUSI CaMOJIeTa CO3JaTh IIyM, Cia-
60e OecrnokoicTBO, 4TOOBI MOPKK 0€3 MaHWKHU yuuid B Mope. Eciu
HE MCIIOJIB30BATh 3TH MIPUEMBI IIPEAOTBPAIIECHHUS KOH(IHUKTOB MEXKITY
YEJIOBEKOM M JKHUBOTHBIMHU, TO MOXKHO TIOTEPSATh HEMAIIYIO 4acTh I10-
MyJISIIIUY MEJIBE/Isl U TUXOOKEaHCKOTo Mopka (puc. 2.8—1).

B bapeH11eBOMOPCKOM peruoHe CUTYalusi ¢ MOpPKaMH CJIOXKHEE.
Tam oOurtaeT npyroil BuUJ — aTIaHTUYECKUM MOPXK, 3aHECEHHBIN
B KpacHyro KHUTY, €ro YHCIEHHOCTh KOTOPOTO rOpa3/io HMXKE, YeEM
TUXOOKEAHCKOTO. Y 3TUX MOpXKei Malio JIeKOUI, MpudeM OHU pac-
TIOJIOKCHBI HE TOJIBKO B YIAJICHHBIX paiionax 3emun @panna-Nocuda
WJIM Ha OCTpoBax K cerepy oT HoBoii 3eminu, HO 1 Ha Baiiraue, Koi-
ryeBe U B JPYTUX OTHOCHUTEJIBHO JIETKOJIOCTYIHbIX MecTax. MiMeHHo
TaM TPOXOSAT TPAHCTIOPTHBIC ITYTH, TIO KOTOPBIM OXKHUIAIOTCS aKTUB-
HbI€ TEPEeBO3KU, B YACTHOCTH, HE(TH, MpEANoiaraercsi NOoCTaBUTh
HedrenobpiBaromue iargopmel (puc. 2.8-2). Tam yxe HaxomuTCs
nnatdopma [lpupaznomuoro mecropoxkaenus. HyxHo odeHp Tmia-
TEJIBHO OTCIEKHUBATh CUTYallUI0, YTOOBI BBIIBUTH HETATUBHBIE (-
(deKThl B caMOM Hauajie ¥ He JIOMyCTUTh UCUC3HOBEHUS aTIIAHTHYC-
CKOTO MOpXa B I0)KHOH yacTu bapeH11eBOMOpPCKOTo pernoHa.

Eme onna nmpobinemMa — BBDKHMBaHUE TPEHJIAHJICKUX TIHOJIEHEN
B benom mope? (puc. 2.8-3). [pennanackuii TIOJIEHb pacpoCTpaHeH
B benom, bapeHnieBom mMopsx u 3amagHoil yactu Kapckoro mopsi.
OH TUNUYHBIN o0UTaTeNnb ApeyOIUX IbA0B. s pasMHOKEeHUs
Y TMHBKH TIOJICHU UIYT B bermoe Mope u B heBpase—MapTe CKaruim-
BAIOTCS Ha JIbJAAX JIECATKAMU U COTHSIMU ThicA4. B oTinuyue ot mea-
BeJleH TIONIEHH HE MOTYT pa3MHOXKAaThCA Ha Oepery, MOCKOIbKY TaM
UM yIPOXKAIOT BOJIKH, coOaku W Apyrue xuuiHuku'’. JlnureabHoe
BpeMs IPEHJIAaHCKUIN TIOJIEHb ObLI 00BEKTOM MOPCKUX MPOMBICIIOB
MMOMOPOB, OCOOCHHO LIEHUIUCh OEIbKM — JETEHBIIIN B BO3pacTe
A0 OABYX HCIACIb C 0eBIM MNyIKUCTBIM MCXOM. B HaACTOAICC BpEMA
MpoMBbIcen 3ampenieH. MHOTo )UBOTHBIX MOXET NOTHOHYTh U MpPHU
MPOXOKJICHUHU CYIOB 4Yepe3 MecTa CKoIieHui TroneHeid. Ceifuac

° Bonee mogpo6HO cM. B TEMAaTHYECKOM pa3zielie 0 PErHOHAIbHBIM H3MEHEHHAM KIINMaTa,
rJe paccMaTpuBaeTcsi ApXaHreiabckas 0071acTh.

19 TTomopckas sutmknoneaus: 8 5 1./ mr. pexa. H.IT. Jlasépos. Apxanrensck, 2001. — T. II;

Ipupona Apxanrensckoro Cesepa / ri1. pen. H.M. BeizoBa. — Apxanrensck: [ToMmopckuii
yauBepeutet, 2007. — 603 c.
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OT KaIllUTaHOB CY/I0B TPEOYEeTCsl X OOXOAMTH'', U )KUBOTHBIX THOHET
ropasjio MEeHbIIE.

COBpCMeHHOC NOTCINICHUC KJIIMMAaTa U YMCHBIICHUC JICOAOBUTO-
ctu benoro Mopst onacHo miis TrosieHed. YacTele OTTenenu ¢ paspy-
[IEHUEM JIBJ0B MPHUBOIAT K TOMY, YTO JbAMHBI C IE€TCHBIIIAMHU BbI-
HOCSITCSL B OTKPBITOE€ MOpE, IJie¢ MHOTHE U3 HUX THOHYT. BeposTHo,
B OymyImieMm, eciM JbJa CTaHET COBCEM Majo, HEOOXOAUMBI OymyT
3aMoOBE/IHbIE OCTPOBA, IZ€ OENBKM CMOTYT CIHOKOHHO MOJpacTaTh.
Ha cocrosanm MOMyJIsINUK HCTAaTUBHO CKAa3bIBAIOTCA W MMOCICACTBUA
Ype3MEpHOTro BbIJIOBA TAKUX PbIO, KaK callka U MOiiBa, KOTOPbIMU TH-
TAIOTCS TIOJCHH.

Yro kacaercs KHTOB, TO B LEJIOM M1 HUX B APKTHKE CKJIaabl-
BatoTcs Oosiee OnaronpusiTHble ycinoBus. OIHAKO M TYT BO3MOXKHBI
ype3BblyaiiHple cuTyanuuu. Hanpumep, n3-3a HecTaOMIBHOCTH JIEJI0-
BOT'O peXHMa B OT/AEIbHBIE IOAbI C OoJiee TSHKEIBIMU JIbJAAMHU KHUTbI
MOTYT THOHYTb, OyJy4yd 3aXaThIMH JIbJJaMHU. 3/1€Ch TaKXKe HYKEH
THIaTCJ'II)HI)II\/'I MOHHUTOPHHI CUTyallhuH.

Eme onHa npobieMa — MOBBIIIEHUE KUCIOTHOCTH BOJ], KOTOPOE
uaet B Oonbinelt yacthi MUpoOBOTro OkeaHa, a B APKTHKE y)Xe oOHa-
pyxeHo B bepunroBom n YykoTrckoM Mopsix. bonbliee noriomienue
CO, u3 arMmoceprl IPUBOJMT U K OOJI€E aKTUBHOMY JIETHEMY Pa3BH-
THIO (DUTOTUTAHKTOHA U MOBBIIICHUIO KUCIOTHOCTH MTOBEPXHOCTHOTO
cios Boa. Mner paspymenne CaCO,, CBI3aHHOTO B CKEJIETHKAX U pa-
KOBHHAaX MOPCKHUX OPraHW3MOB, YTO TOBOPUT O MOTEHI[MAIBHONU BO3-
MOXHOCTH HETaTUBHOTO BO3JIEMCTBUSI M3MEHEHHUS KJIMMaTa Ha MOp-
CKHE SKOCHUCTEMBI.

3a nocnennue 10 neT OMONPOAYKTUBHOCTh ApKTUYECKHUX BOJ
B 1I€JIOM BO3pociia npuMepHo Ha 20%, B OCHOBHOM BCleACTBHE 00-
Jiee JUIMHHBIX IIEPUOJOB C OTKPBITOM BOmOW. Ha mepBslil B3MIsA 3TO
Xopo1o: 6oJplIe MIaHKToHa — Ooublie peiObl. Ho cuTyanus ciox-
HEe M OIacHee, MOCKOJIbKY BO3MOYKHO NPOHUKHOBEHHME B apKTHUYE-
CKHME BOJABI YYKEpPOAHBIX BUIOB. Il03TOMYy yueHBIE PEKOMEHAYIOT
THIATEIbHO OTCIEKHMBAaTh WIAYIIUE M3MEHEHHs, 4TOObl 3abiaroBpe-
MEHHO BBISBJIATH HEraTUBHbIE () (EKTHI U CTapaThCs MPEJOTBPAILATh
UX pa3BUTHE.

OrneHka U3MEHEHUN MOPCKUX IKOCUCTEM: «ECTh U3MEHEHUS) —
2 Gana.

! Kanuranam CyJj0B peANICaHo 00XOAUTh MECTa MacCOBOIT JIEXKKH TIONICHEH, KOTOPBIE XO-
POIIO BHIHBI CO CIIYTHUKOB U HH(POPMAIIHIO O KOTOPBIX PYKOBOJCTBO apXaHIeILCKOTO TOpTa
MOJTy9aeT 3apaHee.
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HasemHuble 3kocucTembl

B Apkruke crano Temiee, a pacCTUTEeILHOCTD TeTeph J0JIbIIe CBOOOIHA
oT cHera. BecHoil TyHapa panble ctaHoBUTCS 3e1eHoi: B 2000-x ro-
JaX BereTallMOHHBIN MEpUOJ] CTall HAYMHATHCS HA JBE HEJENU paHblIle,
yeM B 1980-x ronax. PacturenbHbIil TOKPOB U B IIEJIOM CTaJl 3€JICHEE.
Korna noBepxHocTh 3emiid CBOOOJHA OT CHEra, OHa ropaszio CujbHee
nporpesaerca. K Tomy ke u Bo3ayx cran HemHoro teree. [loatomy
JIETOM BEPXHHIA CJIOH MOYBBI CTaNl MPOTAWBaTh TIIyOXKe, YeM paHbIIe.
DTOT mpolece NOTyYUI Ha3BaHUE «TasHUE MEP3IOThI».

C HMM CBSI3aHO HEMasloe OECIIOKOMCTBO 3KOJIOTOB, TaK KakK MPH Tasi-
HUM MEP3JI0Thl BO3MOXHO IONaJjaHue B aTMOc(epy OrpOMHOIO KOJIH-
4eCcTBa NapHUKOBHIX ra3oB — CO, u merana (CH,). leno B ToMm, 4TO
B TYH/IPE U JIECOTYHJIpE B HECKOJIbKMX BEPXHUX METPAX IMOYBHI COJEP-
KHUTCA TMTAHTCKOE KOJUYECTBO OPraHMYECKOro yriepoaa (0CTaTKoOB
pacTeHHii, OTMEPILIUX MHOTO JIET Ha3a/l) — MPUMEPHO TPUIIMOH TOHH,
YTO paBHO BCEM 3aracaMm yIis Ha IiaHere. Tam e MHOXECTBO Iy-
3pipbkoB CO, 1 CH, — NpOIyKTOB pa3jiokKeHUs STHX OCTATKOB, KOTO-
pble HE MOTYT BBIHTH Ha MIOBEPXHOCTh, TAK KaK MOYBA HAXOIUTCS B 3a-
Mep3uieM cocTosiHMM. Ecim mocreneHHo cBepXy Bce 0osiee TOJICTHIN
CJI0M TOo4YBBI OTTauBaeT, T0 Bee Oompme CO, u CH, Oymer monanars
B arMocdepy. Bce aktuBHee OyayT MATH caMy MPOLIECCHl Pa3ioxkKe-
Hus, TO ecTh 00paszoBeiBarhes CO, u CH,. Korna B mouse gocraroy-
HO KHCJIOPOZIa, TO TIpU pasnoxenun obpasyerca CO,, ecinu Kuciaopoaa
HE0CTaT04HO, TO oOpasyercs CH,, y KoTOpOro napHMKoBbId > deKT
(B pacuere Ha | T rasa) Oonee uem B 20 pa3 cunbHee, yem y CO,.

C npyroii cTopoHBl, 0oJiee CUIIBbHBIN PACTUTEIbHBIN OKPOB O3HA-
gaeT Oosiee OBICTPOE HAKOIUICHWE B 3a00JIOUEHHOW TyHIpe TOopda,
TO €CTh MHOTIOJIETHIOI «KOHCEpPBAaIMI0» OPraHUYECKOTO YIIIEpOJa.
IToka cl10XXHO CKa3aTh, HACKOJIBKO HAKOIICHHE TOp(]ha MOKET KOMIICH-
cuposath smuccuio CO, u CH, mpyu TasHUM MEP3JIOTHI U HACKOJIBKO
TasHUE MEP3JIOThI U O0JIee BHICOKHE TEMIIEPATYPbI IIOUBEHHOIO CJI0S B
ApKTHKe MOryT IOBIUATh Ha KoHuenTpauuu CO, u CH, B armocgepe
3emuin.

YtoOBI BEISICHUTB 3TO, YUEHBIE ITPOBOJAT SKCIIEPUMEHTAIIBHBIE U3-
mepenus konuentpanui CO, u CH, B monspreix paiionax. B Beicokux
mmpotax ectb craniuu B Kanane, CHIA, I'pennannuu u va [numnbep-
TeHe, I1Ie peryJsipHble u3MepeHus BeyTcs yxe 6omnee 20 net. [lomyuen-
Hbl€ JaHHBIE YUYEHbIE CPAaBHUBAIOT C U3MEPEHUAMU B AHTAPKTHUJE, /e
HE MOXET OBITh OMMCAHHBIX BBIIIE MPOIIECCOB U3-32 OTCYTCTBUS TaM
MOYBBI U PACTUTEIBHOCTH. T€M CaMbIM yAeTCsl OTACTHUTD I00ATbHBIN
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Puc. 2.9

Mpumepbl Gepero-
BOM 3po3un, Hoeo-
cnbupckume octpoBa

®ot0: AHapuaH KonotunuH.

TEMA 2.

poct konuenrpauuii CO, u CH, B atmoc(epe u apkrudeckue s dex-
THI. PGSYJ'IBTaTBI IIOKa3bIBAKOT, YTO JJIA ApKTI/IKI/I B ICJIOM IIOKa paHO
roBoputh 0 pocte norokoB CO, u CH, B armocdepy.

OnHako €CTh HACTOPaKMUBAIOIME PE3ylbTaThl MECTHBIX HCCIe-
noanuid. B psae 6omnor 3amannoit Cubupu orMedaercs pocT IMOTO-
ka metaHa. [loBeimennsie koHuentpanuu CH , OTMEUAIOTCsl HaJl Bo-
cT09HO-CHOMPCKOM MOPEM, YTO MOXKET OBITh CBSI3aHO C pa3pyIlICHUEM
METaHTH]IPaTOB — CHETOOOPA3HBIX COCAMHEHMI METaHa, 3a1eTal0IX
Ha JTHE MEJKOBOIHOTO IIeNb(a W YyBCTBUTEIBHBIX K TOBBHIIICHUIO
TeMIeparypsl. MHEHHE yYeHBIX €IMHOIYIIHO: €CTh MOTEHLHUaIbHAas
OMAaCHOCTh, U HYKHO TIIATEIBHO CIEAUTH 32 MPOUCXOIAIIMMHU IPO-
neccamu. B xymmem ciyvae, npu peskom pocre smucceun CO, u CH,,
ApKTHKA MOXET CYIIECTBEHHO MOBIHSATH HAa KIIMMAT 3eMJTu'2.

Jpyroii HeraTMBHBIN HpoIiecC — POCT OEeperoBoil 3po3MH, BbI-
3BaHHBIN OOJIBIINM YUCIIOM IITOPMOB U MEHBIIIUM KOJIMYECTBOM JIbJA,
samumiaromero oepera (puc. 2.9). I[lo HekotopbiM oreHkaM Poccus
exeroiHo Tepsiet 10 30 KM? CBOeH TePPUTOPUH 33 CUET UCUC3HOBCHUS
3eMeNib B APKTHKE U3-3a 3po3uu. [Ipu 3TOM Takke €CTh OMacHOCTH
SMHMCCUU METaHa, HEMAJI0 KOTOPOIo COJEPKUTCS B IMOYBE OEPEroBbIX
CKJIOHOB.

Opo3usi peyHbIX OEPEroB TaKXKe YCUIIMBACTCS U3-3a O0JIee CUITbHBIX
maBoAKoB. B psane mect, Hampumep Ha UykoTke, BO3MOXKHA IpsiMast
yrpo3a npuOpexHbIM MocenKkaM, MocTaM, aoporam, JISII. B apyrux
MecTax, Hanpumep Ha Taiimbipe, Ooniee paHHEe BCKPBITHE PEK U Tasi-

12 CM., B 4aCTHOCTH, pacyeTsl, poseeHHble B MHCcTHTYTE usnku atmochepst PAH o pas-
HBIM CIIEHapHsIM aHTPOIIOTEHHOTO BO3JEHCTBHS Ha KIIMMaTHIeCKyto cuctemy 3emin. V.M. Mo-
x0B, A.B. EnceeB «MozesnpoBanue mio0anbHbIX KITUMaTHdeckux m3meHenuit B XX—XXIII
BEKax IIPU HOBBIX CLIEHAPUSAX aHTPONOTreHHBIX BosaeicTBuil RCPy». Jloknaasl AkaneMuu HayK
2012, Tom 443, Ne 6 http://strf.ru/material.aspx?Catalogld=21731&d_no=47344
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HUE TYHJpPbI MELIACT MUTPALIMU CEBEPHBIX OJICHEW U HEPEIKO IIPUBO-
IUT K rudenu yactu kuBoTHBIX. Ha Konbckom momyoctpoBe oneHsam
TaKXe MeIlaeT caalblii J1eJ0BbIM MOKPOB HA PEKax.

O1eHKa U3MEHEHUN HA3EMHBIX DKOCHUCTEM: «ECTh U3MEHEHU) —
2 OaJjuia.

[uaponoruueckuii pexum u Kpuocthepa

O6H.ICC KOJIMYCCTBO OCaaKOB B ApKTI/IKC B CPpCAHCM HC U3MCHUJIIOCK.
Ho ux BBIIIAJCHWEC KaK B MUPC B LICJIOM, TaK U B ApKTI/IKC CTaHOBUT-
cs Ooiee HCPAaBHOMCPHBIM. To ke KOJIMYEeCTBO BBIINIAAACT 3a MCHBIICC
4YHCIIo 00JIee CUIBHBIX I[O)I(Ileﬁ NI CHETOIIad0B.

Kpome TOro, ananusz cmyTHHKOBBIX HaHHBIX (19662011 roasr)
MOKAa3bIBACT OJHY OCOOCHHOCTh APKTHKHU: CHEKHBIM TOKPOB cerldac
OBICTpEee COKpaIaeTcs ¥ CXOAUT BECHOM 1 B HaJaJIe jieTa (B Mae U 0CO-
OeHHO B HIoHE), 4eM 370 06110 B 1970-1980-¢ ronel. [lepuon 6e3 cHera
HACTYMAaeT CYIECTBEHHO panbliie. C Apyroil CTOPOHBI, OCEHBIO CHEX-
HBIN MIOKPOB YCTAHABIMBACTCS B T€ )K€ CPOKH, KaK M OBLIO B IMPOIILJIOM.
Drta 0co0eHHOCTh oMHaKoBa U B EBpaszuun, u B CeBepHOil AMepHKe.

Crok kpynHeimux pek u B EBpaszun, u B CeBepHOil AMEpUKE He-
CKOJIBKO pacteT. [[ns mectu kpynHeimunx pex Poccuiickoil ApKTUKH
(CeBepnas [Iuna, Ilewopa, O6s, Enuceit, Jlena u Konpima) 3a mo-
CIIeIHKUE IBAIATh JIET CYMMAapPHBIH POCT cocTaBmI mpuMepHo 10 km?
B TOJl. DTO TIOKa HE OYEeHb MHOTO (TIpH 001eM ctoke B 1800 km* B To1
U ero MexrofoBeix konebanusx B 100-200 km?). OgHAKO MPOTHO3BI
TOBOPSAT O BEPOSATHOM IPOAOHKEHUM M YCUJICHUU JTaHHOM TEHJIEHLUH
B Onmxaiimme aecarunerus. [1o3toMy BeposTHBI Oosiee CUIbHBIE Ma-
BOJIKU U TIOATOIUICHNS HACEJIEHHBIX ITyHKTOB.

MaccoBoro pa3pyliieHus J€JHUKOB B BBICOKUX apKTHUUECKUX IIH-
poTax nmoka He oTMevaercs. Mckntouenne cocTaBistor psag mect Ka-
HAJICKOM ApPKTUKH W [ peHIaHIuu, Te UMEIOTCS Meab()OBbIC JICTHH-
KM, HWKHSSI TPaHUIa KOTOPBIX PacCIoyiaraeTcsl Ha JAHE MOps, 3emiis
®panna-Nocuda (3®N) u Hosas 3emns. Ha 3OU norepu sbna co-
cTaBisoT 10 4 kM® B roa. M3-3a cokpaienus teaaukoB Hosas 3emiist
y’Ke cokparuiach 6onee ueM Ha 250 km?!3. ITo mporHozaMm CKopocTh
COKpAIIICHUS TIOMAIH JISAHUKOB U OTCTYIAaHUsI OSpEroBOi JIMHUH Ha
3THUX OCTPOBAX MOXKET YBEIUUUTHCA. TasiHuE U pa3pylIeHUE JIE€THUKOB
aKTUBHO MJET B IpeHyiananu, ocOOEHHO B €€ I0ro-3amajHoi 4acTu.

13 OrieHOUHBIH 0K 00 M3MEHEHUSIX KIIMMara U UX HOCIIEICTBUSIX Ha TeppuTopuu Poccuii-
ckoit @enepanumy, T. 2, Pocruapomert, M., 2009, http://climate2008.igce.ru
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TasHue u paspylieHne — pasHble Bely. YacTo JEAHUK HE CTOJIb-
KO TaeT CBEPXY, CKOJIBKO pa3pylIaeTcss BOJOM, 3aTEKaroLeH 1Mo Tpe-
LOIMHAM 10 CaMOI0 €r0 OCHOBAaHMsI M UIPAIOLICH pOJIb CMa3KH IS
aiicbepros, cniomsatonux B Mmope. Ceituac 3ToT 3pdexT Haubomnee 3a-
MeTeH B 3anagHoi AHTapKTUKEe, HO €r0 pa3BUTHE BEPOSTHO BO BCEX
MOJIAPHBIX PErMOHAX.

B 1990-¢ roapr o0beM nba0B I'peHNIaHIUM yBEJIHMYHUBAJICS, HO
¢ 2000-x roJJoB OH CHUXkaeTcs ObICTphIMU TeMnaMHu. [1o HeKoTopbIM
ouneHkaMm, B 2011 rogy cHM)KEHHME NOCTHINIO PEKOPAHON OTMETKHU
B 1000 mupx T B ron. Ecnu 661 CeBepHblii JIeqoBUTHIN OKeaH exe-
TOHO TEPSJ CTOJIBKO )K€ JIbJAOB, TO OHU BCE ObI MCUYE3IH TPUMEPHO
3a 15 net. KonmnuecTBO BEICBOOOXKJAIOIIEICS BOJBI TAKOBO, YTO OHO
BO MHOTO pa3 MpeBOCXOAUT 3P(HEKT OT YMEHBIICHHUS apKTHUECKHUX
ne10B. Tem He MeHee, B MaciTade [peHnanIuu NoTepH JbJa MoKa
HE OYEeHb BEJIMKH, a JJIS MobeMa YpOoBHSI MHUpPOBOro OKeaHa TrpeH-
nanackue notepu 2011 roga o3HavaroT npuMepHO 1 MM B TO/I.

B 2012 roxgy B I'pennananu ObUI MOCTABJICH €I€ OJAWH PEKOPI.
B nepBoii monoBUHE HIONA HAJ BCEM OCTPOBOM OBLI OYEHBb TEILIBIH
BO31yX. B pesynbprare ecnu 8 utons tonbko 40% moBepXHOCTH Je]-
HUKOB OBLJIO MOBEPIKEHO TasHUIO, TO 12 uiojs, Bcero uepes 4 1Hs,
npoiueHT Bo3poc 1o 97. Hekoropeie CMMU nake BBICTYNMIIM C Ka-
TacTpOPUUYECKUMU TPOTHO3aMU O CKOPOM HCYE3HOBEHUHU JIEIHU-
koB I'pennanguu. K cuacteio, 53T0 ObUIO OMIMOKOH, Beab cam (akt
TasHUA €llle He 03HadaeT, 4YTO OHO MHTEHCHBHO. BeposdTHO, Goiee
Cepbhe3HO, YTO B TOM Xke utose 2012 roga oT rpeHIaHACKOro JIeIHU-
ka [leTepmana oTiioMusicst TMTAaHTCKHUH aiicOepr. Ero miomanp npu-
MmepHo 60 kM2, a Beicora — 200 m. Ceiiyac 3TOT TUTAHT HAXOAUTCS
Mexay ['pennannueii u Kananoi u, BEposiTHO, BCEM HaM HallOMHUHA-
et Tpareauto « Tutanukay, npousomeamyo posHo 100 et Hazan'.
Kak Ob1 ganmeko 3To0 MecTo HU OBLIO OT MYyTEH POCCHICKUX CYIOB,
oueBUJHO, 4TO U B 2011-M u B 2012 rogy Mbl YBUIEIHU HACTOPAKHU-
BAIOIINE CUTHAJIBI.

B Poccun 10 60% TeppuTopun Bcell CTpaHbl 3aHUMarOT MHOT'OJIET-
HeMep3Jble TPYHTHI, Ha3bIBa€MbI€ MHOTOJIETHEH, TN «BEYHOW» Mep3-
JIOTOM. DTO CJOM 3aMep3Iiel MOpoAbl, TOJIIMHA KOTOPOTO Ha FKHOM
IpaHHIIe MEP3JI0THl MOXKET OBITh BCET0 HECKOJIBKO METPOB, a Ha CEBE-
pe, B caMbIX XOJOAHBIX MECTaX — HECKOJBKO COTEH MeTpoB. Jletom

4 Bonee moapobHo o tasauu ['pernanmuu B utone 2012 rona u 06 o6pazoBanuu aiicoepra
cm. http://www.nasa.gov/topics/earth/features/greenland-melt.html na pycckom s3bike cMm.,
Hanpumep, Jlennuku ['pennanauu He pacTaror k koHuy nera, WWF Poccun, 30 uronst 2012 1.
http://www.wwf.ru/resources/news/article/9962
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BEPXHUU CJIOM MEpP3JI0Thl OTTAUBAET, B Pa3HbIX MECTaxX A0 NIyOUHBI
or 10 cM no merpa win Heckonbko Oonee. JIrob6oe cTpouTenbCTBO
B 30HE MEP3JI0THI TpeOyeT criennanbHoro noaxoaa. HyxHno, 4ro0sI co-
OpY’KEHHSI CTOSITM Ha KPEIIKOM OCHOBaHUH, KOTOPOE OBl JIETOM HE MOT-
JIO OTTASITh U MOILIBITH.

Beicokue Temmepatypbl i 00JIbIlIee KOJTUUECTBO BOJBI BEMYT K MPO-
caJIkaM 36MHO¥ ITOBEPXHOCTH, BBI3BAHHBIM TasTHUEM TIO/I36MHBIX JIC IS~
HBIX JIMH3 ¥ CJIOEB (3TOT MPOIECC HA3BIBAIOT PA3BUTHEM TEPMOKAPCTA),
K OoJiee TTyOOKOMY JIETHEMY MPOTAUBAHUIO MHOTOJICTHEH MEp3JIOTHI.
[Mocnenyromiee 3amep3anue, B CBOIO O4epellb, BENET K ITyYSHHUIO, KOT/Ia
pasMep oOpasyronmxcsi OyrpoB MOXKET IOCTUTaTh MeTpa U Ooiee.

Bce 3T0 nmpuBOAUT K pa3pyLICHUSIM 3JaHUU U COOPYKEHUH, OCO-
OEHHO KOT/1a IPUPO/IHBIE IBJICHUS HaKJIabIBalOTCSI HA 0€CX0341CTBEH-
HOCTb — IIPOTEYKH BOJOIIPOBO/IA, HEYOBJIETBOPUTEIBHOE COCTOSIHUE
KaHaJIM3allM1 WIK BOJOCTOKOB C KpBIIl, HAPYLICHHE MPAaBUI YOOPKH
cHera u T.11. MiutrocTpanueit MoXeT CIy>KUTh OOpYIIEHUE CEKIINU JKH-
joro noma B utoHe 2001 roma B mocenke Yepckuii, pacronoKeHHOM
B BepxHeM TedeHuu p. Kombimel (puc. 2.11). U3-3a nmepuoanueckux
yTeUeK BOJABI U3 CHUCTEM BOJAO- M TEIUIOCHAOXKEHHS] U CTOYHBIX BOJ
HayaJIo0Ch pa3BUTHE TepMOKapcTa noj (GyHnaMmeHToM 31aHus. [1oBbI-
LIEHUE TeMIIepaTypbl BO3lyXa, nmpousomenmiee B koHue 1990-x ro-
JI0B, CITIOCOOCTBOBAJIO YCKOPEHHIO ATOTO MpOIiecca, YTO B pe3yJbTare
U MIPHUBEJIO K OOpYILICHHUIO YacTu 3/1aHus. BecbMa BeposATHO, UTO MpHU
OTCYTCTBHH NPOTEYEK BOIBI pa3pyLICHHU Obl HE CIYYHIIOCH, TO €CTh

Puc. 2.10

AHanus BepTukasnb-
HOro paspesa MHo-
roneTHemep3nbix
nopogp ¢ neasiHbIMun
Xunamm

®oto: Hukonait LnknomaHoB
MemoyHuk: Joknap 06 ocobeH-
HOCTSIX KIMaTa Ha TeppUTOpuM
Poccuitckon depepauum

3a 2011 rog. — M. Pocrugpo-
meT, 2012. — C. 52.
www.meteorf.ru
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Puc. 2.11
PyxHyBLIee 3gaHue
B noc. Yepckun

®oto: Bnagummp PomMaHoBCKUA.
MemoyHuk: OLEHOYHBIA OTYET.
OCHOBHbIE MPUPOAHbIE 1
COLManbHO-3KOHOMUYECKNE Mo-
CeACTBUS N3MEHEHWS kumaTa
B paifoHax pacnpocTpaHeHns
MHOroMneTHeMep3anbiX NOPOA:
MPOrHO3 Ha OCHOBE CUHTE3a

HabnoLeHMI 1 MOAENMPOBAHUS.

Mog pea. O.A. AHucumoBa.
CIM6.: FocypapCcTBEHHbIN rUa-
ponoruyeckuin uHetutyT, 2009,
ctp. 18. http://www.permafrost.
su/publications

TEMA 2. 4T0 MEHAETCA B APKTWKE W HACKO/IbKO 3TO CEPBE3HO?

KJIIOUEBYIO POJIb UTPACT COBMECTHOE BO3/ICHCTBHE BCEX, B TOM YHCIIE
Y COBEPIICHHO HE KJIMMAaTHIECKUX, (JaKTOPOB. YBBI, TAKHX IIPHMEPOB
yKe Hemauo'.

TasiHuEe Mep3I0ThI O-Pa3HOMY MPOSBISIET Ce0s B KAXKIOM KOHKpPET-
HOM citydae. CUTyalus CUJIbHO 3aBUCUT OT TOTO, YTO KOHKPETHO HaXo-
TUTCS TIO]T 3aHAEeM — TBEpJIasi MOpoja, MIATKUH, JIETKO JaeGopMupyro-
HIMiACS TPYHT WM JIeJsHAs JKWja, CIIOCOOHAas pacTasTh, €CIM JI0 Hee
nobepeTcs MpoTanBaHUE WM OeCcXO3sSUCTBEHHOCTh. [loaTOMY HeoOxo-
JIMMO JETAITBHOE 00CIIeI0BAHNE TOYBOTPYHTOB TIOT KAXKIBIM OOBEKTOM.

Onenka u3MeHeHU kpuochepsl: 3 6amma — «3HAYUTEIBHBIE H3-
MEHECHHS.

15 Ouenounblil oT4eT. OCHOBHBIC MPHPOIHBIC H COLUATEHO-3KOHOMHYECKHE MOCIEACTBHUS
U3MCHCHUS KJIMMaTa B paffoHax pacrpoCTpaHEHHsI MHOTOJIETHEMEP3IIBIX TOPOJ: MPOTHO3

Ha OCHOBE cuHTe3a HabmoneHui u moxenuposanus. I[lox pex O.A. Anuucumona. — CII6.:
TocymapcTBeHHBIH ruaponorndeckuii HHCTUTYT, 2009. — 44 c. http://www.permafrost.su/
publications nm www.greenpeace.org/russia/ru/press/reports/4607490



TEMA 2.

Pe3tome

B armocdepe, kxpuochepe u ruapocdepe ApKTUKU B MOCIETHHUE JIe-
CATUIJICTUA YKC IPOU3OULIN 3HAYUTCIBbHBIC U3MCHCHUS. Bomee TOTO,
OHH YK€ MOBJICKIH PSJ M3MCHEHHI B MOPCKUX M HA3eMHBIX YKOCH-
cTeMax.

ApPKTHKA CHUJIBHO 3aBHCUT OT MPOUCXOIALINX TNIOOATBHBIX MPO-
neccoB. Ilo macmraly W3MEHEHUS TeMIepaTypbl, arMochepHBIX
Y JICIOBBIX IPOIIECCOB APKTHKA OTIEPEKACT APYTHe PaiOHbI 36MHOTO
nrapa.

Ectp omacHocTh, 4TO ApKTHKa MOXET OYEHb CHIJIBHO «OTBE-
TUTH» BCEH IJIaHETE — TaK OTKIMKHYTHCS Ha MU3MEHEHHUE KJIUMara,
ut0 3 pexT, Hanpumep, smMuccuun Metana u CO, HETaTUBHO OTPA3UTCS
Ha KJIuMare Bcel 3emiu.

[ToaTomy eil ynensieTcsl MOBBIILIEHHOE BHUMAHUE YUYEHBIX U MUPO-
BOW OOIECTBEHHOCTH, KOTOpas XoTrena Obl yoepeub ApKTHKY OT pe3-
KHMX U3MEHEHUH, BBI3BAHHBIX JIEATEIBHOCTBIO YEJIOBEKa. DTH U3MEHE-
HUS BKIIIOYAIOT U HETOCPEICTBEHHYIO XO3SIIICTBEHHYIO AESITEIbHOCTD
B APKTHKE, KOTOPYIO HY’KHO BECTH OUY€Hb OCTOPOXKHO, YTOOBI HE pa3-
PYLIUTh XPYIKUE U YA3BUMBIE SKOCHUCTEMBI, ¥ II00AbHBIE BBIOPOCHI
MIaPHUKOBBIX I'a30B, CaXHU U JPYTHUX BEILECTB.




TEMA 3

JIEC W KNUMAT

W3MEHEHUE KNMMATA. KHUTA NA YYWTENERA CTAPLIAX KNACCOB
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[mobanbHOE M3MEHeHre KiuMara BO3JEHCTBYET Ha BCE TUIIbI PaCTH-
TEJIBLHOTO TOKPOBA CYIIU M, KOHEYHO, Ha Jieca. PaccMoTpuM, KakoBbI
OBLITM U3MEHEHUS JIECHOTO MOKPOBA MPU U3MEHEHUAX KJIMMara B Mpo-
LUIOM, KaK 3TO BO3JEHCTBHE BBIPAXKEHO B HACTOSAIIEE BPEMsl U YTO
OyIeT mpoUCXOAUTh B HenajekoM OyaymieM. B kakoit ctenenu neca,
B CBOIO OY€pe/lb, BIUSIOT HA KIMMAaTUYECKUE U3MEHEHUS, MOXKHO JId
CUMTATh Jieca «IETKUMH IUIAHEThD) U BO3MOXHO JH OOpOTHCS C IJIO-
0aJbHBIM MOTEIUICHUEM 3a CUET YIIPaBICHUS JiecaMu'.

Nechbie putmbl EBponbi B npownom

B mpomiom kauMaT 3eMITH UCIIBITBIBAT HEOTHOKPATHBIC ITUKIINYE-
CKHe KolleOaHWs, BpeMEHaMH OBbLIO HAMHOTO XOJIOJHEE, YeM B Ha-
CTOSIIEe BPEMs, UTO MMPUBOIHIIO K OJICICHCHHUSIM, BpEMEHAMH — 3Ha-
YUTENbHO Teriee. MicTopust KaumaTa 4eTBEpTUYHOTO T€0JIOTHIECKOTO
Mepuoia, HayaBlierocs 2,6 MIIH JIET Ha3aJl U MPOJ0KAOIIErocs Mo-
HBIHE, YCTAaHOBJICHA BIIOJIHE HAJICKHO, KaK U COMYTCTBYIOIIUE U3MeE-
HEHHUS paCTUTEIHLHOTO MOKpOBa. Ha 4eTBepTUUHBIN TTEpUO] TIPHIIEI-
Csl pSA IPOAOKUTENBHBIX OJIEICHEHHH, Ha3BaHUsI KOTOPBIM OOBIYHO
JAIOTCS 110 FO’KHOM TpaHMIlEe JICAHUKOBOTO IuTa. [loTromy onenene-
HUS OJHOTO MEpPHOoJia B Pa3IMYHBIX pETHOHAX UMEIOT pa3Hbie HA3Ba-
Hus. Ha Tepputopun BocTouHo-EBponelickod paBHUHBI BBIAEISIOT
IeCTh ojJeaeHeHui?: moHckoe (620—530 ThIC. JeT Hazaid), OKCKOE
(500—400 TrIC. MeT Ha3axn), nHenpoBckoe (300—-250 Tric. eT Ha3am),
MockoBckoe (170-125 Teic. net Hazan), TBepckoe (70—43 Twic. net
Hazaj) u ocTamkoBckoe (41—-11 Teic. neT Ha3am).

Haxoxnenue Boabl B MaTE€PHUKOBBIX JIEIHUKOBBIX LIUTaX U IO-
BBILICHUE €€ IJIOTHOCTH B BEPXHEM CJIOE€ OKE€aHa B IEPHOJBI I10XO-
JIOJ@aHUW TPUBOAWIN K MOHMXKEHUIO ypoBHS Moped Ha 100—150 m

! Pasiest moAroToBiieH Ha OCHOBE Marepuaos aBropa — JI.I. 3amooauukoBa, B 4aCTHO-
ctu, crareit «OreHka KIMMaTOTeHHBIX H3MEHEHUH pa3Ho00pasHs IPEeBECHBIX OO 110
JaHHBIM Y4€eTOB JiecHOro (oHna», «Jleca  KnuMar — Buepa, CEroAHs, 3aBTpay, «/luHa-
MHKa Oro/pKeTa yrmieposa jtecoB Poccun 3a 1Ba ociaeaHuX JecSTHICTH (B COaBTOPCTBE

¢ B.W. I'padosckum u I.H. KpaeBbim). [Ipn mocTpoeHun naieokapT HCIOIb30BaHBI MaTe-
puanst Adams J. M. (1997). Global land environments since the last interglacial. Oak Ridge
National Laboratory, TN, USA. http://www.esd.ornl.gov/ern/qen/nerc.html

2 Ucmounuxk: Peraaros T.1. OGimast reomopdosorus. M.: M3n-8o Mock. yH-ta: Hayka, 2006.
416 c.
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1 YBCIMYCHUIO IUIOIIAAN CYIIN. HpI/I IIOTCIIJICHUHN B MCXKIJIICIHUKOBbBS
YPOBEHb OKE€aHa BpEMEHAMU MPEBbIIIAT COBpeMeHHbIN Ha 10—15 M.

150 ThIC. NIET Ha3aj, B MEPUO MAKCUMyMa MOCKOBCKOTO OJIEICHE-
HUs, F0’KHAsl TPAHULIA JIEJHUKOBOIO IIUTA JOXOAMUIIA 10 COBPEMEHHBIX
Cwmonencka, Mocksbl 1 Huwxxnero HoBropona (moHsITHO, 4TO TOpO/IOB
TOrJa U B MOMHMHE HE ObU10). FOKHEee Haxonuinach CpaBHUTEIBHO Y3-
Kasl 1oJioca MOJISIPHBIX IYCThIHb, a Jajee LUIM MHAPOKUE IPOCTOPHI
TYHAPOCTENN®, BIUIOTH JI0 HBIHEIITHHUX IO)KHBIX TPAHUI] HAILICH CTPaHBbI.
MaccuBsl JI€COB B 3TO BpeMs BOOOIIIE OTCYTCTBOBAJIN!

3areM KJIuUMar MOCTENEHHO NOTEeIUIeN, U MpUuMepHO 125 ThIC. JeT
Ha3aJl HaCTYyIIMWJI ONTUMYM MEKJIEIHUKOBOrO nepuozaa. B sror nepu-
on Temrieparypa Opiia Ha 2—3 °C BbIIIE COBPEMEHHOU (TOYHEE, TOH,
KoTopast Oblia XapakTepHa It cepenunbl XX Beka). [loutu Best eBpo-
nelickas yactb Poccuu Obl1a HOKpbITa IMPOKOJUCTBEHHBIMU JIECAMH,
Taiira MpUCYTCTBOBAJIA JIMIIIb B BUJE Y3KO mosockl BOMM3u CeBepHO-
ro JlenoBuToro okeana. YpoBeHb MOps TOT/1a ObUI HAMHOTO BBILIE, YEM
HBIHE, IOTOMY CEeBEpHbIE Oepera pacroaraiuch oxHee, a CKkaHIuHa-
BUA ObLIa OT/AEIBHBIM OCTPOBOM.

ITpumepno 110 Thic. €T Ha3ax Hayajcsl HOBBIM JIETHUKOBBIN Ie-
puoa. B ropax CkanauHaBuu cTasl GOPpMHUPOBATHCS JICTHUKOBBIN IIUT.
IToxonomanue Hayano CKa3bIBaTbCs Ha IEPEPaACHpPENCIICHUU pPacTH-
TenbHbIX 30H. CeBep EBpOIBI 3aHSUIM TYHIPHI, HEHTPAJIBHYIO YaCcTh —
Taira, Ha 0re COXpaHWINCh IIUPOKOJINCTBEHHBIE JIECa.

70 TeIC. €T Ha3aj] MOXOJOAAHHE YCHWIMIOCh, HA4ajaoCh TBEPCKOE
(panHeBanaiickoe) oneneHeHue. JIGAHUKOBBIN IIUT MOKPBLI CEBEPHYIO
yacTh MarepukoBoi EBpomnbl 10 muHun CmoneHck—TBepb. OctanbHast
yacTh EBporibl Obl1a MOKPBITA TYHIPAaMH, TYHAPOCTEISIMUA U CTEISIMH,
Jieca MOXKHO ObLIO HAMTH JHINb B ropax rkHOH EBporel. 43 ThiC. €T
Ha3aJ NPULLUI0 BPEMEHHOE MOTEIVIEHNE, KJIMMAaT CTaJl HAIOMUHATh CO-
BpeMeHHbI. Ho 1eCHOM MOKpOB B 3TO BpeMs Tak U HE yCIeNl BOCCTa-
HOBUTbCA, a MPeoOalaloliuM TUIIOM PACTUTENBHOTO MOKPOBa ObLTH
CTEIIN U JIECOCTEIH.

IToxononanue BepHyinoch 41 ThIC. JIeT Ha3al U JAJUIOCH OKOJIO
30 Tteic. net. CeBepHas yacTb EBpormbl moaBepriiach OCTAIIKOBCKOMY

3 TyHOPOCTEIb — THIT 9KOCHCTEM, Pa3BUBAIOLIMICS B YCIOBHSIX CYXOrO H XOJOXHOTO KIIH-
Mara. OT COBPEMEHHBIX TYHJIp OTIMYAETCs 3aMEIEHUEM MOXOBO-THIIaHHIKOBOIO IOKPOBa
371aKaMH.
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Puc. 3.3. PactutenbHbii NokpoB EBponbl
12 000 neT Ha3ag

Puc. 3.4. PactutenbHbIn NokpoB EBponbl
11 000 neT Ha3apg

(mo3aHeBaIIaliCKOMY) OJIEZICHEHUIO, Ha3BaHHWE KOTOPOIO OMSTh JKE
YKa3bIBa€T Ha €ro I0KHY0 rpanuity (puc. 3.1). [Ipu Mmakcumyme 1moxo-
JIOZIAHUS CPEIHETO/IOBbIE TeMIIepaTypsl Oblu 31ech Ha 8—9 °C Hibke

COBpPCMCHHBIX.

B cBs3u ¢ HanuuMeM MOKPOBHOTO MaTEpUKOBOIO JIEHUKA YpO-
BEHb MOpsI MoHM3mICS npumepHo Ha 100 M, BenukoOpuranus crana
yacTbio MaTepuka, a UepHoe mope otaenuioch or Cpeau3eMHOro.
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8000 neT Has3apg,
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Puc. 3.5. PactutenbHbi nokpoB EBponbl Puc. 3.6. PactutenbHbI NoKpoB EBponbl

8000 net Ha3ag

5000 net Ha3an

K rory or negHuka nmpucyTCTBOBaJIa MOJIOCA TYHAP, a BCA OCTajbHas
gacth EBpomeiickoit Poccuu Obuta mokpeita TyHApOCcTenbio. Kiumar
ObLT HE TOJILKO XOJIOAHEE, HO CYIIECTBEHHO cyle coBpeMeHHoro. [1o-
ToMy Ha tore EBporbl 1 B Maioit A3un TyHAPOCTEINHU cpa3y Mnepexo-
WM B CyXU€ CTENU U MONMYCThIHU. Jleca MOXKHO ObLIO HAWTH JTUIIb
B BHUJIC Y3KOH MOJIOCHI HA FOKHBIX Oeperax UepHoro mopsi, KoTopoe,
BBUY IOHM>KEHUSI YPOBHSI OKE€aHa, HE UMEJIO CBSI3U cO Cpeu3eMHBIM.

13 ThIC. JIeT HA3a]l MPOUCXOIUT pe3Koe MmoTeruieHue (puc. 3.2), ne-
HUKOBBIN IIUT HAYUHAET OTCTYIaTh K ceBepy. JJOMUHUPYIOLUIMM TUIIOM
PaCTUTEIBLHOTO MOKPOBA CTAHOBATCA CTENH, B EHTPAIBHBIX pallOHax
EBponeinckoit Poccun pa3BuBaeTcs TaeKHOE PEIKOJIECHE.

Hakownern, 10 TbIC. 1€T Ha3a HAYMHAETCS YCTOMYMBOE MOTETICHHE.
OHO NPUBOIUT K MOCTENEHHOMY HCYE3HOBEHHMIO €BPOIEHCKOrO Mo-
KpPOBHOTO JIEIHUKA. DTO BPEMsI IPUHSATO 3a Ha4aJl0 HOBOM reosiornye-
CKOM 3I0XH — roJIOI€Ha, KOTOpas MPOJOJIKAETCS U B HACTOSIIIIEE Bpe-
Ms. Jlec HaunHaeT Bo3Bpaarscs B EBpolry, mpuiuem xapakTep JIECHOTO
ITOKpPOBA MOCTOSIHHO MEHSETCS BCIIE 33 IPOrPECCUPYIOIINUM MTOTEIIE-
nueM. Tak, 8 Toic. et Ha3ax (puc. 3.5) neHtp u cerep EBpormeiickoii
Poccun MOKpBITEI TaeKHBIMU JIECAMM, HA FOI€ CMEHSIOIIMMUCS CTe-
ko ¥ jecocrensto. K 3anany or nuuun BapmaBa—bynanemt Taiira
CMEHSIETCS LIUPOKOJIMCTBEHHBIMU JIECaMU, MPe00IIaJaloIMMK BO BCE
3anaanoi EBporne.
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Ha mpomesxyTok ot 7 10 5 ThIC. JIET Ha3aJ NPUXOJUTCS Haubosee
TETUIBIA ¥ BIKHBIN 1eproia rojoreHa. Temmneparypsi 0011 Ha 2—3 °C
BbllIE, YyeM B cepeanne XX Beka. Cerep EBpomnelickoit yactu Poccun
OBLT OKPBIT Talron (puc. 3.6), npoctupanmeiics ot CesepHoro Jle-
JIOBUTOTO OKeaHa 10 nuHuu Benukuit Hosropong—IIepMs, roxxHee Ha-
XOAWJIACh NIMPOKOJINCTBEHHBIE U CMeElIaHHble Jieca. K rory or nuHun
Kues—CaparoB jeca CMEHsUIUCH JIECOCTENbIO U CTEISIMHU.

Bckope knumar moxonofan u (akTHUECKH CTasl OJM30K K COBpe-
MEHHOMY, XOTsI HEKOTOpble KoJieOaHHsI NMPUCYTCTBOBAIM U B Jlajlb-
Heifmem. OfHaKko KiIMMaT yke Inepectai ObITh IIaBHBIM (DakTopoM,
KOHTPOJIMPYIOIIUM PUTMBI JIECHOTO MOKpoBa. Ha nepBsIii 11aH nocre-
IIEHHO BBIILJIO BO3JEUCTBUE YEJIOBEKA, CBOAUBIIEIO JIECa IIPU 3eMIIE-
JIEJIAN, CTPOUTEIIBCTBE MTOCENEHUH U JOPOT, N3MEHABILErO COCTaB JIpe-
BECHBIX IIOPOJ IIPH JIECO3aTOTOBKAX U JIECOBOCCTAHOBIICHUU.

TeHpeHwum coBpeMeHHOCTH

CoBpeMeHHBIE KIIMMATOT€HHBIC U3MEHEHUS HanboJsee sipKo MPOsIBIIS-
I0TCSI Ha CEBEPHOM Ipenene pacnpoctpaHeHus jieca. Ha [lonspuaom
VYpajne oTMeUeH MOABEM MO CKJIOHAM TOp IPEBECHOW M KyCTapHHUKO-
BOIl pacTUTENHHOCTH B MOSIC TOPHBIX TyHAp. BepxHss rpanuna pac-
MPOCTPAHEHUS JTMCTBEHHUYHBIX PEIKOJIECUNA U COMKHYTBIX APEBO-
ctoeB 3a nociaegHue 80—-90 net noBeicuiIack B cpenHeM Ha 35-40 m
(a B makcumyme — Ha 50-80 ™). [IpoaBuxeHre KyCTapHUKOB BBEPX
o ckjaoHy Ha 50 M u Oonee onucaHo ansi XuOWH. AKTUBHBIN POCT
KyCTapHUKOBOH pPaCTUTEIHHOCTH, B OCOOCHHOCTH WB, HAOIIOMACTCS
B BOCTOYHO-€BPOMNEHCKUX TYHIpAX.

HOxHas rpanuna yeca Toxe mnpeTeprieBaeT u3MeHeHus. M3Bect-
Ha rpobiemMa Aerpajanuy U yChIXaHus AyOpaB JIECOCTEITHON M CTeTl-
HOM 30H eBporelickoit yactu Poccun. Kimmmarnueckumu axropamu
ATOM Jerpajialiiy CTaIu SKCTPEMAIbHO HU3KHE 3UMHHE TEMITEPaTyphI,
a Taike 3acyxu. B Baiikanbckom pernone, Hao00OpoT, HabIOmaeTCs
HACTYIUICHHE COCHOBBIX JIECOB HA CTEIHBIE YKOCUCTEMBI, YTO OOBsC-
HSIETCSl YBEIMYCHUEM KOJTMYECTBa 0cakoB (puc. 3.7).

KnnMarndeckoe BO3ACHCTBHE Ha Jjieca 3a4acTyr0 MMEET HEeraTHB-
HBI XapakTep, BIUIOTH JO OCJIA0NICHWs] U THOENH JIECHBIX Hacaxe-
Hui. Ha ceromnsimHuii 16Hh JOMUHUPYIOIICH TPUUNHOMN THOEITH JIECOB
B Poccuu siBisitoTcst iecHbie oxkapbl. O1HaKo rudeltb 1ecoB OT Hebnaro-
MPUATHBIX TIOTOAHBIX (PAKTOPOB BEChbMa 3HAYMTEIbHA M 110 MacIITabam
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Puc. 3.7
dKcnepumMeHTanb-
HO-noneBble
cBugeTenbCcTBa
COBpPEeMEeHHbIX
M3MeHeHUI rpaHul
neca

Memouruk: Kpaes I'.H., 3amo-
nopuvkos [1.I. Habniopaemble
BO3/E/CTBUS COBPEMEHHbIX
KNMMaTUYECKNX MBMEHEHW Ha
neca Poccun // Skonorus. 2013

MpaHuubl neca

# otcTynaHue
# paclumpeHue
paHuubl cybbekToB PO
)

JlecHble maccuBbl
=

CpPaBHMMA C YCBIXaHHMEM JIECOB OT BCIIBIIIEK HACEKOMbIX-BPEAUTEIEH.
Ha cocrosiHum necoB HEraTUBHO CKa3bIBAKOTCS 3aCyXH, IPUBOIALLNE
K YCBIXaHHUIO, yparaHHbl€ BETpPbl, BbI3bIBAIOIIME MACCOBBIM BETPO-
BajJ U OypenoM, JTUBHU, BO BpPeMsl KOTOPBIX MPOUCXOIUT JHOO CMBIB
Puc. 3.8 OT/ETBbHBIX YYacTKOB Jieca, JIMOO YChIXaHHE JIEPEBHEB B PE3yJbTaTe

NepsHon poxab JUIUTENILHOTO 3aTOILIEHUs. MacCoBO€ MOBPEKIEHUE IEPEBLEB MOKET
B MMoamockoBbe

B oekabpe 2010 r.
u ero nocneacteus  obnenenenueM (puc. 3.8)%. Ilpu cHIBHOM Ipajie IPOMCXOMHT IOBpE-

B mae 2011 r. JKICHHE KOPBI BETBEH, UTO MOXKET BBI3BATh 3aMETHOE OCJIa0JIeHUE JIpe-
®oto: OMuTpuir 3amonogumnkoB BOCTOCB M YaCTUYHOC HUX YCBhIXaHHUE.

BBI3BIBATHCS OOWMJILHO BBINABIIUM MOKPBIM CHETOM (CHETOJIOM) WIIH

1Y

VI

h
o\

4 HaGnroieHust 3a JIEISTHBIM JIOXKIIEM, ClIEJIAaHHbBIE MIKOJILHUKAMH, TIPUBEICHBI HIXKE B TIPHIIO-
skeHnn 3. TaM ke JaHO ONMMCaHKME JAHHOTO SIBIICHMS.



TEMA 3.

WHTeHcmBHOCTb rvbenu
ra/Teic. ra 3a 10 net

0
HE <«
l 1-5
= 5

B 1999-2009 rogax MHTEHCUBHOCTH THOEIH JICCHBIX HACAKICHUI
OT TIOTOIHBIX (PaKTOPOB (B pacyere Ha MOKPBITYIO JIECOM IUIOIIAIb
peruoHa) Obula MOBBINIEHA B OOJBIIMHCTBE 00JAcTEl €BpPOMEHCKOI
gactu Poccum, a takxke Anrtaiickom kpae, OpeHOyprckoi oonactu
u XabaposckoMm kpae (puc. 3.9). B peruonax ceBepHoii vactu Cubupu
(Pecniybnuka Caxa, Kpacnosipckoit kpait, Uykorckuit AO, Maraman-
ckasg 00JaCTh) MHTCHCUBHOCTh TMOEIM HAaCaKJICHHI HEBEJIHMKa 00
OJIM3Ka K HYJTIO.

Pacnpenenenve WHTEHCHUBHOCTM THUOENTM JIECHBIX HACaXACHUI
OT HEOJIAronpHUsTHBIX MOTONHBIX (DAKTOPOB BO MHOTOM COOTBETCTBYET
PErHMOHAIBHBIM TEHACHIMSM U3MEHEHUS TEMIIEpaTypbl BO3AyXa U 0Cal-
koB. HeOnarompusiTHOoe coueTaHue TEHACHLMH XapaKTepHO AJs psiza
PETHOHOB €BpoNenckoil yactu Poccuu, e pocT Temmeparyp compo-
BOJKIAETCSl YMEHBIIEHUEM KOJIMYECTBA OCalKoB. VIMEHHO 371€Ch HBIHE
pEerucTpupyroTcs Hanbosee BEICOKHE MHTEHCUBHOCTH FMOeNN Hacax ie-
HUI OT MOTOIHBIX (hakTopoB. CXOMHAS CUTYallMsl UIMEET MECTO M Ha Iore
Jameaero BocToka.

W3MeHeHus 1€CHOro MOKPOBa B YCIOBUIX MEHSIOLIErocs Kinuma-
Ta HE BCErJa UIYT MOCTENEHHO, a MOTYT COMPOBOXKIATHCS OBICTPO
rubenplo 1eNbIX JeCHbIX MaccuBOB. C OHOI CTOPOHBI, peTHOHAb-
HblE KIIMMAaTUYECKUE TEHIEHIMU OKa3bIBAIOTCS HEOIaronpusTHHI-
MU JJI CYHIECTBYIOUIMX JIECOB, YTO MPUBOAMUT K HUX OCIAOJICHUIO
U MOCTENEHHOMY OTMHUPAHUIO JOMUHHUPYIOIIUX JIPEBECHBIX MOPO.
C npyroii, nepexoHble NEPUObI BCErIa YpeBaThl HECTAOUIBHOCTBIO,

Puc. 3.9
MHTEeHCUBHOCTb
rubenu necos
Poccuu ot HebGna-
ronpuATHbLIX Norog-
HbIX pakTopoB

B 1999-2009 rr.

Memouruk: 3amonogumkos [.1.
Jleca v knumart — B4epa, cero-
AHs1, 3aBTpa // Kusoii nec. 2011.
Ne 3. C. 16-22. http://givoyles.ru/
index.php?option=com_content&
task=view&id=115&Itemid=
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Puc. 3.10 oo
7400 1
N3meHeHuA Enb Ay6
o 7300 4
nnowagaen necos 42000 \
Poccun ¢ npeobna- 7200 1
AaHUeM pa3yInvHbIX 80000 7100
ApeBeCHbIX nopoa 7000
Vicmouruk: 3amonoaumkos .1 . 1 6500
OueHKa KrMMaTOoreHHbIX G
M3MEHeHu pa3Hoobpasavis £ 76000 : : T 6800 , : ;
[IPEBECHBIX MOPOA MO A@HHbIM &" 1987 1992 1997 2002 2007 1987 1992 1997 2002 2007
y4eToB necHoro ¢oHaa // Ycnexu % 8900 -
coBpemeHHow Grororm. 2011, = Kaennas Gepesa et 27000 Eopesa
T.131.Ne 4. C. 382-392. 8700 1
http://elibrary.ru/item.
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Puc. 3.11. UameHeHua no permoHam Poccuu nnowagen necos ¢ npeobnagaHuem
pa3nuyHbIX ApeBecHbIX nopox 3a 1988-2009 rr.

MemoyHuk: 3amonoaumkos [1.I. OLeHka KNMMaToreHHbIX M3MEHEHMIA pa3Hoobpasust ApeBECHbIX NMOPOA MO AaHHBIM Y4ETOB NnecHoro doHaa //
Ycnexv coBpemenHoi 6uonorum. 2011. T. 131. Ne 4. C. 382-392. http://elibrary.ru/item.asp?id=16824433
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MOTOMY B PETHOHAX C Hanbojee BBIPAKECHHBIMH KIMMATHYECCKUMHU
TEHJEHUUAMHU Yallle BCTPEYAIOTCs SKCTpEeMallbHbIE MOTOAHbIE CUTYa-
uuu. 1 IMEHHO 3TH KpaTKOBPEMEHHBIE, HO MOIIHBIE 11O BO3AEHCTBUIO
COOBITHUSI CTAHOBATCS] HEMOCPEICTBEHHOW MPUYNHON rHOeu JIeCoB.

B nmecax Poccum uMmeroT MeCTO HalpaBiI€HHBIE U3MEHEHUS pa3-
HOOOpa3us APEBECHBIX MOPOJ, MHOTHE U3 KOTOPBIX ¢ OOJNBIION Be-
POSITHOCTBIO BBI3BaHbl TOTEIJIEHHMEM Kiumara. KiumaroreHHble
MIPUYMHBI COKpAIIEHMs IUIOLIaAEH TBEPIO YCTAaHOBIEHBI I €JIH
u ny6a (puc. 3.10 u 3.11), BeposITHBI AJISI OJbXU YEPHON W TOMOJIA.
Knumarnyeckue npUYMHBI yBEJIWYEHHS IUIOLIAAEH BEPOATHBI IS
KaMeHHOM Oepe3bl U IpeBOBUAHBIX UB. Hannune npocTpaHCTBEHHOM
MO3aMK{ U3MEHEHMH IUIONIAId XOPOIIO 3aMEeTHO Ha mpumepe Oepe-
3b1 (puc. 3.11). MenkonucTBEeHHBIE MOPONBI (Oepe3a, OCHHA, OIbXa)
NEePBBIMU BO300HOBIISIIOTCS HA MECTaxX BBIPYOOK M JAPYTHX Hapylle-
HUN JIECHOTO IMOKPOBa, WX HaJIW4YUe OOBIYHO paccMaTpHUBAaeTCs Kak
CBUJIECTEIBCTBO AHTPOIMOTEHHBIX MPeoOpa3oBaHUNl XBOWHBIX JIECOB
B pe3ynbTare sKcIuryaTanuu. Heo0xonqumMo ydecTb, 4TO CYIECTBYET
1 00paTHBIN mpolecc — MOCTENeHHAss CMEHA MEJIKOIMCTBEHHBIX T10-
pPOI XBOMHBIMU IO Me€pe pa3BUTHUS JecHOro HacaxjeHus. [Ipu cHu-
KEHHUHU TOJIOBBIX 0OBEMOB JIECO3ar0TOBOK (UTO XapakTepHo i Poc-
cuu ¢ Hayana 1990-x roioB) TeMIIbI CMEHbI MEJIKOJIMCTBEHHBIX MTOPOJL
XBOWHBIMU JOJKHBI TIOCTENIEHHO MPEBBICUTH CKOPOCTh 00pa30BaHUs
HacaXXJeHUI MEJKOJIMCTBEHHBIX MOPo/ Ha BeIpyOkax. OmHAKoO 3TOTO
HE MPOUCXOJUT. 3A€Ch, CKOPEE BCETO, MPOSABIAETCS BIUSHUE KIMMa-
Ta, OTPHUIIATEIILHO BO3CHCTBYIOMIETO Ha BO30OHOBIICHHE XBOWHBIX
IIOpOJI, B IIEPBYIO OYEPEb €JIU, MO IIOJIOTOM MEJIKOJIMCTBEHHBIX I10-
poxn. CienoBarenbHO, yepe3 ociabieHne TEeMHOXBOWHBIX JICCHBIX Ha-
CaXJIEHUI U3MEHEHUs KIMMaTa CIoCOOCTBYIOT PACHIMPEHUIO TUIOIIA-
nei 6epe3bl, OCUHBI M OJTbXH.

[poro3 Ha Bynyuee

ComacHO MPOrHO3aM M3 BCEX JIECHBIX PETMOHOB IUIaHEThl HauOOJIb-
e W3MEHEHHsl OyayT NpPOUCXOAWTH B OOpeaibHBIX (CEBEPHBIX)
Y YMEPEHHBIX paiioHax EBpasuu n CeBepHOM AMEPHKH 3a CUET CMe-
IIEHHs Ha CeBep I'PaHMI] JJeC—TYHJpa U JIeC—CTeIIb .

5 Hemounuk: Fischlin A. et al. Ecosystems, their properties, goods, and services // Climate
Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group

II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge, Cambridge University Press, 2007. p. 211-272
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ITpu noBbIIeHnH Temneparypbl Ha 2 °C 06e3/1eceHre 3aTpoHET JIHIIIb
tor 3amagHon Cubupu, a o0111as TIomab JECHOTo mokposa Poccun yBe-
JIMYUTCS 32 CYET PACIIPOCTPAHEHMS JIECOB B COBPEMEHHYIO 30HY TYHJP.

[Tpu noBeiieHnn Temneparypsl Ha 4 °C oTcTyIIeHHe JIecoB OyaeT
WJITA TIO BCEH KKHOM TpaHUIIe UX PACIpPOCTPAHEHUS, TPUXOASIIEHCS
Ha Tepputoputo Poccun. OTcTyruieHue iecos ¢ rora Oyaer 6onee mac-
mTa0HBIM, Y€M WX MPOJIBIKEHUE Ha CEBEP, B 30HY TYHIp. B gacTHO-
CTH, €CTECTBEHHOE 00€3JIeCeHIe OXBAaTUT MOYTH BCIO CPEIHIO0 TOJIO-
cy eBporelickoif yactu Poccun u 3anannoit Cubupu.

Bo3pgeiicTBue neca Ha knumart

BoszeiicTBue kIuMaTHUecKuX M3MEHEHMH Ha jeca oueBuaHO. OnHa-
KO CyIIECTBYeT U oOpaTHOE BIMAHUE Jieca Ha kiuMar. Hanpumep, Ha-
JMYHE JIeca U3MEHSET OTPaXKarol[He CBOMCTBA 3€MHOM MOBEPXHOCTH,
TEM CaMbIM M3MEHSSI KOJTMYECTBO TEIUIA, MOTION[AeMO€E TOBEPXHOCTHIO
B CBETJIOE BpeMsi CYTOK. Jlec BIUsieT Ha THAPOIOTUYECKUI UK U HC-
MapsieMOCTh, JIeNIasi KJIMMaT peruoHa 0oJiee MSATKUM M BIQKHBIM. B 1ecy
TOJTBILIE 33ICP’KUBACTCS CHEXKHBIN TIOKPOB, CIVI)KMBAsi BECEHHUE CKay-
KH TEeMIIEpaTypbl i CHIDKAsi PUCKU BECEHHETO TMOJI0BO/Ibs. Ho BaxkHeii-
I11ee CBOMCTBO JIECOB, CKa3bIBAIOIIEEeCsT Ha II00AIBHOM KJIMMare, CBsi3a-
HO C YIJIEPOIHBIM LIUKJIOM — HomiotenueM u amuccueit CO,.

B mpomecce dorocunTe3a u3 arMocdepsl MOIONIACTCs YITICKUC-
JIBIA Ta3 M yIJIEpO]] 3alacaeTcs B paCTUTENIbHOM Onomacce, a armocde-
pa oboramaeTcss KHCIOpoaoM. B cpeacTBax mMaccoBoil MHGpOpMAIUH
[0 OTHOLICHHIO K JIECaM 4YacTO YIOTPEOISIeTCS TEPMHH <«3ClICHbIC
Jerkue miaHeTsl». OmHaKo mporecc razoooMeHa jeca ¢ arMochepoit
He ctoib mpoct (puc. 3.12). [Tomumo dotocunTesa (Mpoaykuuu 6uo-
Macchl), B JIECHBIX 3KOCHCTEMaxX HIYT MPOLECCHl JbIXaHUs (TO €CTh
Pa3IOKEHHSI OPTaHMYECKOTO BEIIECTBA). J(pIIaT U MHOTOUMCIICHHBIE
KUBOTHBIE, U TPUOBI U OaKTEpUH, pasararlue MepTBble pacTUTEb-
HBIC OCTaTKH U OPTaHUYECKOE BEIIECTBO MOYBBI, JIBIIIAT CAMU pacTe-
HUs. B cTapoBO3pacTHBIX Jecax BEIWYMHBI MPOAYKIUH M JBIXaHUS
NPUOTU3UTENILHO PaBHBI, B PE3YJIbTaTe UX Pa3HOCTh, TO €CTh T'OIOBOM
OasaHC yriiepoja, OKa3pIBaeTCsl OMM3KOM K Hymo. OJHAKO 3TO HE 3HA-
YHT, YTO CTAPOBO3PACTHBIC JIeCa HE UTPAIOT POJIH B PETrYISIIUH Ia30-
BOro cocrasa armocdepsl. [IpocTo meprnos akKTUBHOTO TOTJIOMICHUS
yIJIEpOJia B 3TUX JIECaX OCTAJICS B MPOILIOM, a HBIHE OHU CTaJId Xpa-
HUTEISIMH «3aKOHCEPBHUPOBAHHOTO» YIJIEPO/a, TO €CTh TOTO, KOTOPBI
YK€ HE MOXKET BBI3BIBATH MAPHHUKOBBIN 3 (dekT. Jlec xpaHuT yriepon
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W3MEHEHVE KUMATA. KHUTA JLNd YYUTENEN CTAPLUIIX KNACCOB

Puc. 3.12

Cxema OrogxeTta
yrnepoga necHom
3KOCUCTEMBbI.
HekoTopble TepMUHbI:
KOpHEeBble aKccyaa-
Tbl — pacTBOpPUMbIE
opraHuyeckue Belle-
CTBa, Nnonagatowme
B MOYBY M3 KOpPHEW
pacTeHun,

onag — onagawouwme
n oTMUparoLme Yya-
CTW XMBbIX pacTeHNN
(nucTBa, BETBM, LBeE-
Thl, WALWKA U T. 4.),
oTnag — oTMupaHue
uenbiX AepeBbLEB,
rymmdpukaumnsa — ob-
pasoBaHue rymyca
MoYBbI

Wemoyruk: 3amonogumkos .17,
Cy1CTEMbI OLIEHKN M MpOrHo3a
3anacoB Yrneposa B NECHbIX
akocucTemax (Yactb |) // YcToit-
uMBOe Necononb3osanme. 2011.
Ne 4. C. 15-22. http://www.wwf.
ru/resources/publ/magazines/
forest_mag/doc2502/page3
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B OMoMacce pacTeHHA, B MEPTBOM IPEBECHHE CYXOCTOS U YHaBIIUX JIe-
PEBBEB, B JIECHOH MOJCTUIIKE U TyMyce 1ouBbl. B OopeanbHbIX (ceBep-
HBIX) JIecaX UMEHHO MOYBa CIIY>KUT IJIaBHBIM XPAaHWIUIIEM YIJIEPOAa,
B TO BpeMsl Kak B TPOIUYECKUX Jiecax — Onomacca pacTeHUH.

Mosozable pacTymiue jeca Mo CBOEMY YIIEPOJHOMY LUKIY OTJIH-
4aloTCs OT CTapOBO3PACTHBIX. 3/1€Ch MPOAYKIIMOHHBIE MTPOLIECCHI Tpe-
00J1ajatoT HaJl pa3IOKEHUEM, 3a CUET YETO U MPOUCXOIUT YBEJTUUCHUE
3amacoB yrniepona, o0ecrleurBarolee yaaneHue (CTOK)® YIIIeKHCIoro
rasza u3 armocdepsl. IMEHHO MoofpIe jeca B MOTHOW Mepe MOXKHO
CUMUTATh «3€JIEHBIMU JIESTKUMM TJIAHETHI.

Jleca moxBepkKeHb! pa3IUYHBIM HAPYIIAIOUIMM BO3JCHCTBUAM:
pyOKam, JIECHBIM IOXapaM, BCIBIIIKaM BpeIUTENEH, BETpOBaaM, 4To
NPUBOIUT K rubenu au0o Aerpaaaluy JecoB, HOTEPSM 3aracoB yIie-
poJia M SMUCCUU YITIEKHCIIOro ra3a B armocdepy. K cuactbio, norepu
3a1acoB yIviepojia jecaMu MOoryT ObITh oOpaTuMbIMu. Eciii Ha BeIpYO-
Kax, Tapsx U MecTax JpyTrux HapylIeHU HAaYMHAIOT BOCCTaHABIINBATh-
Csl MOJIOZIBIE JI€Cca, ITPOUCXOAUT MOCTENEHHAs: KOMIICHCALUs 3allacoB
ymiepoja npu pocte OMOMAacchl U MOMOJTHEHUH JIPYTMX XPaHWIHIL.
Ecnu sxe Ha MecTax HapylIEHUH NIPOUCXOAAT U3MEHEHMSI 3€MJIIETIONb-
30BaHUs, HallpUMeEp, IIEPEBOJl B AXOTHbIE 3€MJIM WJIM 3aCTpOMKa Tep-
PUTOPHH, TO KOMIIEHCALIUS IOTEPh OTCYTCTBYET.

Takum 00pa3oM, ypoBEeHb HapyIIAIOLINX BO3ACHCTBUI CTAaHOBUTCS
pBIYaroM, KOTOPBI YIpaBIIsSeT OIO/PKETOM yIyieposa’ JIecoB. ITOT phl-
Yar y)xe B TCUCHHE HECKOJIBKHUX THICSYETIETHH KOHTPOJIUPYETCS B TIEep-
BYIO O4€pEeb YETOBEKOM.

PaccmoTrpuM coBpeMeHHBIE U3MEHEHHUS YITIEPOIHOTO OIO/IKEeTa Jie-
coB Poccun (puc. 3.13). B konne 1980-x rogos jeca Poccuu exxeromaHo
noromnany u3 armocdepsl okoo 70 MiH T yrepoaa B roa®. B cepe-
nuHe 1990-X rogoB UMENo MECTO PE3KOE YBEINYEHHUE MOIVIOIIECHHUS yT-
nepona. HerHe TooBoii cTok yriepoaa u3 arMmocdeps B geca Poccun
6mm30k K 210 MITH T.

¢ CTok ymiepoaa — Takoe COCTOSIHHE 3KOCHCTEMBI, [TPU KOTOPOM BXOJISIIINE TIOTOKU yIIepoaa
IIpeo0IafatoT HaJ UCXOMSIINMY, a pa3Mephl 3aIacoB YIIIEpO/ia B PAa3INIHBIX YacTIX IKOCH-
CTEMBI BO3PACTAIOT (ITH 3alachl YaCTO HA3BIBAIOT IMyJaMH YIJIEPOa).

" BIOIpKeT yIiepo/ia — COBOKYITHOCTb ITOTOKOB, 00€CIeUHBAIONINX YIIEPOAHbIH 0OMEH 3KOCH-
CTeMBbI CO BHEIIHEH cpeioit u mepepacipeIeNsonyX yIIepoa MKy MylaMy S5KOCHCTEMBI.

¥ KoneuHo, neca nornomtany u3 armocdepsl He yriepos, a CO,, HO, TOBOPA 0 JIECHBIX KOCH-
CTeMax, YIEHbIE OOBIYHO TIEPEBOIAT Bee MOTOKH B ToHHax CO, B TOHHBI yIiepojia (I71s 3TOTO
TOHHBI CO2 HAJI0 pa3nenuTh Ha 3,667).
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OTO CBA3aHO C TUHAMHUKOW CYMMAapHBIX OOBEMOB JIECO3arOTOBOK
(puc. 3.14). B 1950-1980-x romax romoBoii 00beM 3arOTOBOK JIpeBe-
CHHBI B Jiecax Hallel cTpaHbl ObUT OMu30K K 350 ma M°. B mepuon
COIMaTbHO-dKOHOMHUYECKUX pedopM Haudana 1990-x romoB oObEeMbl
Jecornonp30Banus ynand 10 150 MaH M® B ToJ U (akTHUECKH CcTa-
OWJIM3UPOBAIIMCH HA ITOM ypoBHE. M3MEHEHHs peKuMa JIECOMOb-
30BaHMS CTAaM OCHOBHOW NMPUYMHOW HEJABHETO POCTA TOIVIOIIECHUS
yriepoga necamu Poccun. CTaOMIBHOCTH OOBEMOB JIECO3arOTOBOK
B 1950-1990 rogax mpuBena K BO3HUKHOBEHHIO YCTOWYMBOHN BO3-
PacTHOM CTPYKTYpPbl POCCUHCKHX JIECOB, OOECIEUNBAIOIIEH MPUPOCT
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Puc. 3.13
Mornowexne CO,
n3 atmocdepbl
necamum Poccun

Memoyruk: 3amonoagumkos .1,
I'pabosckmii B.M., Kpaes I".H.
OuHamuika GrompxeTa yrnepoaa
necos Poccuu 3a ABa nocneaHmx
pecsatunetvs // NlecoBenenue.
2011. Ne 6. C. 16-28.
http://elibrary.ru/item.
asp?id=17097641

Puc. 3.14
IOvnHamunka o6 emoB
J1eco3aroToBOK U
nnowaaemn necHbIX
noxapoB B Poccuu
3a 1958-2009 rr.

Memoyruk: 3amonoaumkos .1
[vHamuka yrnepogHoro 6anaHca
necos Poccun 1 ee Bknapa

B M3MEHEeHWEe aTMOCHEPHON KOH-
LieHTpaLuy yrnekucnoro rasa //
BronneteHb «/cnonb3osanue

11 OXpaHa NpupoaHbIX PeCypcoB
B Poccum». 2012. Ne 5. C. 31-38.
http://www.priroda.ru/lib/detail.
php?ID=10706
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Puc. 3.15
MpocTpaHCcTBEHHOE
pacnpeaeneHue
yrnepogHoro
oroaxeTa necos

B 1988 r.

NemoyHuk: 3amonoaumkos AT,
'pabosckuin B.M., Kpaes I".H.
JvHamuka GromxeTa yrnepoga
necos Poccun 3a 1Ba nocneaHux
necatunetvs // NlecoBegenue.
2011. Ne 6. C. 16-28.
http:/elibrary.ru/item.
asp?id=17097641
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Brogxet C 1988 r.
TC/ral/roa
[ TyHgpol
<0,0
0,0-0,5
0,5-1,0
H >10

JPEBECUHBI, KOMIICHCUPYIOIIUI ee U3bITHE C Jieco3aroToBkaMu. Kak
y’K€ OTMEYaJIOCh BBIIIE, B TAKOH CUTYAIlMH YIIIEPOIHBINA OIOIXKET Jie-
COB HE JIOJDKEH CHJIBHO OTJIMYAThCs OT HyJeBOro. [Ipu cokpamieHuu
JICCO3aroTOBOK NMPHUPOCT CTAJT IIPEBBIIIATH U3BATUC, UTO IIPUBEJIO K PO-
CTy Kak 3aracoB JIPEBECHHBI B JieCaX, TaK M YCHJICHHIO IOTIIOMICHHSI
yriieposa. OTy TEHICHIMIO HE CMOIVIO MPEOMUTh HaOIIoaromeecs
¢ cepeaunnl 1990-X To10B yBeTUYCHUE TOPUMOCTH JiecoB (puc. 3.14),
CBSI3aHHOE KaK CO CHIDKEHHEM YCHUJIMI 10 OXpaHEe JIECOB OT MOXKapoB,
TaK U C MOTEIUICHUEM KIIUMara.

[IpocTpaHCTBEHHOE pacHpe/iesieHre YIIepOJHOro OI0/IKEeTa JIECOB
B 1988 1 2009 rogax nmokazano Ha puc. 3.15 u 3.16. B 1988 rogy neca
noutu Bceil Tepputopun JlanbHero Bocroka, yactnuHo BoctouHoit
Cubupu, a Takke ceBepa eBponeiickoit yactu Poccun ObUIM HCTOYHH-
koM yriepona (puc. 3.15). K 2009 roxy neca 3TuX perioHOB CTaIH HE-
6osbIIMM cTOKOM yriiepozaa (puc. 3.16), 3a uckmodenuem Tysbl, Mara-
JAHCKOM 00JIacTH M JIECHOM YacTH YyKOTCKOTO aBTOHOMHOTO OKpyTa.
Jleca ¢ MmakcUMaJIbHBIMHM BEJTMYMHAMHU CTOKA yIiepoja Kak B 1988-m,
Tak ¥ B 2009 rogy HaXOAWIKCH B CPEIHEN MOJIOCE EBPOIEUCKON YacTh
Poccun.

OtMeueHHbIE OCOOEHHOCTH HPOCTPAHCTBEHHOIO paclpeeseHus
CTOKOB M MCTOYHHUKOB YIVIEPOJA B JIecax BIIOJIHE OOBSCHUMBI Ieorpa-
¢uueckuMu O0COOCHHOCTSIMH  OCYILECTBJICHUS JIECOXO3HCTBEHHOM
NeATeNbHOCTH. [IpUHIMIIMANBHBIE pa3iau4uus MEXKIY EBPOIEHCKO-
YPaJIbCKOU U a3UaTCKOM 4dacTsMU Poccuu CBSA3aHBI C BIUSHUEM IOXKA-
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Bromxket C 2009 r. \
TC/ralroa o <
[ TyHapel b R 4 —
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0,0-0,5
0,5-1,0
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poB. B eBpomeiicko-ypanbcKoi 9acTu mpeodiagaeT HazeMHas hopma
OpraHM3alMKi OXpaHbl JECOB OT MOXKapOB, KaK MPaBUJIO, JOCTATOYHO
a¢ddexTuBHO BhIMOIHSOMAs cBOU GyHKIMU. B Cubupu u Ha JlansHem
Bocroxke Bennka 30Ha KOCMMYECKOT0O MOHUTOPHHIA JIECHBIX I10)KAPOB,
B KOTOpO# 60pb0a C JIeCHBIMU MOKapaMH MPOBOJUTCS JIUIIB B TOM CITy-
gae, KOrJia OHM YTPOXKArOT HACEIIEHHBIMH ITYHKTaM U 00beKTaM uHppa-
CTPYKTYpBL. [I0TOMY B 3TUX pernoHax moKapbl OXBaTbIBAIOT OTPOMHBIE
TUTOIIAM M BJIEKYT 32 COOOM 3HAUMTENIbHBIC MIOTEPH YIIepo/ia JIECOB.
[IpuunHOii ycuieHus croka yriepoza B jieca ot 1988 k 2009 roay siB-
JII€TCSl CHUIKEHHUE YPOBHS 3ar0OTOBOK JpeBecHHBI (cM. puc. 3.14). Oto
CHID)KEHHME IPOLIO MO Bcel Tepputopun Poccnu, MOBBICUB CTOK yT-
JIeposia B Jieca €BPOIEMCKOM YacTH MU TMOYTH JINKBUIMPOBAB JIECHBIE
HUCTOYHUKHM yriieponaa Ha JlansHeM BocToke.

Kak Obulo paccMOTpeHO BbIlIE, BIUSHUE KIUMAaTUYECKUX H3Me-
HEHUH TIOKa IMPOSBISAETCS PAa3HOHAIPABIEHHO: PacIIMpPEHUE TPaHMIL
Jleca U yBEJIMYEHHE CKOPOCTH POCTa MOJIOJBIX HACAXICHUI Ha CeBe-
pe KoMmeHcupyeTcs ocialbieHueM U THOeNbl0 HacaX/IeHUH Ha Iore.
Peanu3zanus cuenapust Hanbosee CUIILHOTO MOTEIICHHS, TPU KOTOPOM
MPOTHO3HUPYyETCsS 00e3JIeCeHUE CPeaHEl MOIOCHl eBPONEHCKON YacTh
Poccun n 3amapnoit Cubupwu, mpUBENET K MEPEXOay XPAHHUMOTO Jie-
caMHM YIJIeposia B YIVIEKHCIBIN ra3 atMocgepbl. IT0, B CBOIO OYEpEb,
MOXET YCUJIUTh MPOLECC MOTEIICHUS.

K cuactelo, B HacTosee BpeMs J€ca YMEPEHHBIX IIMPOT SBJIS-
I0TCSl TNI00AJIbHBIM CTOKOM yriiepoza. B pa3Buteix crpanax EBpazumn

Puc. 3.16
MpocTpaHcTBEHHOE
pacnpeaeneHve
yrnepoaHoro
olookeTa necos

B 2009 r.

Memoyruk: 3amonoagumkos .1,
I'pabosckmii B.M., Kpaes I".H.
OuHamuika GrompkeTa yrnepoaa
necos Poccun 3a ABa nocneaHmx
pecsatunetvs // NlecoBeneHue.
2011. Ne 6. C. 16-28.
http:/elibrary.ru/item.
asp?id=17097641
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n CeBepHoll AMEpPUKH, HA TEPPUTOPUU KOTOPBIX HAXOASTCS OCHOB-
HBIC IUIOLIAA TAKUX JIECOB, B XX BEKE CHU3HWINCH TEMIIBI POCTA Ha-
ceJieHus], CTa0MIM3UPOBAIIUCEH (POPMBI 3€MJICTIONB30BAHUS, TTOIYYHIIH
LIIMPOKOE PACIPOCTPAHCHUE IPUEMBI M TEXHOJIOIMH YCTOMYUBOTO
ynpaBiieHus jecamu. Bo MHOTHX cTpaHax 3ajayd yCTOMYMBOIO 3KO-
JIOTUYECKOTO PA3BUTHUSA CTAJIA IIPUOPUTETHBIMU 110 OTHOILEHUIO K KO-
HOMHUYeCKoMY pocTy. Bee atu pakropsl Bo BTOpoii nmonoune XX Beka
IIPUBEIU K YMEHbBIIECHUIO HapylIAIOUIMX Harpy3ok Ha OopeasbHble
U YMEpEHHBIE JIeca, 4YTO, ECTECTBEHHO, BBIPA3UIOCh B YBEIUYECHUU
VMU NIONJIOILEHUS yIiiepoaa u3 arMocgepsl. TeppUTopun yMepeHHOIo
1 00peasbHOro MOSCOB IJIAHETHI MOMIOMIAI0T HbIHE OKOJO 1 MIIpI T
yINIEpoa B Iofl, TEM CaMbIM 3aMeUIsIsl POCT CONEP KAHMSI TAPHUKOBBIX
ra3oB B aTMoc(epe ¥ CHUXKAasi TEMITBI TOTEIICHHUS.

C yrepoaHbIM 6ajaHCOM TPOMMYECKUX JIECOB CKIIA/IbIBAECTCS Me-
Hee OnaronoiyyHas cuTyauus. Bo MHOrMX pa3BHBAIOIIMXCS CTpaHax,
00J1aAI0IINX 3HAYUTEIHHBIMH IIJIOLIAIIMU TPOITMYECKHX JIECOB, MTPO-
JOJKAeTCsl UX CBEJIEHHUE C MOCIEAYIOUIMM I1EPEBOIOM 3€METIb B UHBIE
THUIIBI 3€MJIENIOIB30BaHMsI, B IEPBYIO OUEPEb CEIBCKOX03IMCTBEHHBIE.
OTOT npoliecc NPUBOAUT K TOJIOBOW 3MUCCUU B aTMOC(hepy 10 2 MIIpA T
yrinepoa B roa. OfHako B LEJIOM YIIIEPOIHBINA OajlaHC Ha3eMHBIX 9KO-
CUCTEM TPOIMYECKOro mosica OIM30K K HeWTpaibHOMY. BeIOpoch! yr-
JIEKUCIIOTO ra3a oT 00e3/1eCeHus] KOMIIEHCUPYIOTCSl HapacTaHUEM 3ara-
COB YIVIEpOZA B JIECaX, BOCCTAHABIMBAIOIIUXCS HA paHee HapyIIEHHBIX
TeppuTopusax. Kpome Toro, uMeeT MecTto yCHJIEHHE CTOKa yIliepoaa
B HETPOHYTHIX TPOMHUYECKHUX JIecaX, BOBMOXKHO, B pe3yJbTare IoJio-
KHUTEIbHBIX (P (PEKTOB IM00ATBHBIX U3MEeHEeHul KiuMaTa. Hekotopsie
ctpanbl (Kuraii, unus, a panee — Kocra-Puka) camocrostenbHo,
HE OKuJasl BHEIIHEN MOAJAEPIKKH, OCYILECTBIISIOT IPOrpaMMBbl COXpa-
HEHUS U BOCCTaHOBJICHHUS JIECOB.
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Pe3tome

CoBpeMeHHOe MOTEIUICHUE, BCE OYEBHIHEE BO3ICHCTBYIOIIEE HA Jieca,
B OYCHb HEMAJIOM CTEMEHH MMEET aHTPOMOTeHHYI0 mpupoxay. [Toka
jeca IOMOTaroT CIepP KUBATh MOTEIIEHHE, TOMIomas U3 atMochepsl
gactb CO,, BEIOPOMIEHHOTO Tyaa 4enoBeKoM. OJIHAKO UX BO3MOXKHO-
CTH He OecnpeIeNbHbI, U TIPU YCUJICHUH TTOTEIICHUS JIeCa MOTYT Tpe-
BPaTUTHCS B JOTIOJTHUTENbHBIN UCTOYHUK MAapHUKOBBIX ra3oB. bynem
HAJCATHCS, YTO AHTPOTIOTCHHBIC M3MEHEHUS KJIIMMaTa BCcE kKe OymayT
OCTaHOBJICHBI PaHbIIIE.
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PETNOHA/IbHBIE
W3MEHEHUA KNUMATA
WX BEPOATHBIE
[NOCAEACTBUA
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B npenpinymux Temaruueckux pasnenax ObUIM pacCMOTPEHBI TIIO-
OaJIbHbIE U3MEHEHHUS KJIMMaTa 3a MOCIeHIE MIJUTHOHBI, COTHU U Jie-
CATKM JIET, CUTyalusi B APKTHUKE, B3aUMOJCUCTBHE JIECHOTO IOKPO-
Ba U KJIUMAaTHYECKOU cucTeMBI 3eMiad. OgHaKo I KaXKAOoro M3 Hac
erie OOJBIINIA WHTEPEC BHI3BIBAIOT MECTHBIC M3MEHEHHUs KJIMMara,
UX MPOTHO3 M BO3MOXKHBIE COLIMAJIbHO-3KOHOMUYECKHE M BKOJIOTH-
YECKHUE MOCIEACTBUS, NEUCTBUS, KOTOPbIE MOXXHO MPEINPUHATH IS
aJjanTalid K PErHOHAIbHBIM SBJICHUSM. JTOMY MOCBSIIECH JAaHHbBIN
TEMaTHUYECKUN pazfieln, Ilie CHavyajla Jaercsd oOliee ONuCcaHue h3Me-
HEHUH KJIMMara Ha ceBepe eBpomnerickoi yactu Poccuu u 3anamHoi
Cubupwu, a 3aTeM HIyT OTAEIbHBIC TIOAPA3IEIBI sl KaXKI0TO U3 pac-
cMaTpuBaeMbIX perroHoB. OOliee onucaHue reorpaguueckux 0co-
OCHHOCTEW, MPUPOAHBIX 30H U KIMMaTa pPa3jNYHbIX YacTeld CTpaHBI
uMeeTcs B Kypce reorpaduu u 31ech He 1y0nupyercs.

[IpyumHbl M3MEHEHHs KIMMaTa [I00albHBl MO CBOEH IMpHUpoAe:
JBUKEHUE KOHTMHEHTOB, U3MEHEHMSI OpOUTHI 3eMJIM M aKTUBHOCTH
ConHua, u3BepXeHHsI BYJIKAHOB, KOTZa Iernei pa3HOCHUTCA MO Bcei
IUTAHETE, BapUalMi OKEAHCKUX TEYEHMM HA OIPOMHBIX TEPPUTOPHSIX.
['mob6anbHo 1 no6aBUBIIEECS K HUM BIMSHUE Y€JIOBEKA: POCT KOHLIEH-
tpauu CO, 1 ApyruX MapHUKOBBIX Ta30B, a3PO30JILHBIX YACTHUIL OXBa-
ThIBaeT BCIO atmMocdepy. Perronansabie 3 (eKThl ToXKe ecTh: Halpu-
Mep, 3arpsi3HeHHE BO3yXa CaXKel, KoTopasi, BbIlajgasi Ha OEJIbIii CHET,
PE3KO yBEIMYMBACT IMOIVIOMICHUE COJIHEUHOUW pamuarnuu. OaHaKo OHU
ropaszio ciiadbee 1100aIbHBIX BO3IEHCTBHIA'.

[ToaToMy npUYMHBI PETMOHAIBHBIX H3MEHEHHH 37ech He 00cy-
KJAIOTCSI, UM IOCBSILEH NEPBbIM TEMATUYECKUN pa3zaell. 31ech pac-
CMaTpPHUBAIOTCSl PETHOHAJIBHBIC MPOSIBICHHUS NOOAIBHBIX N3MEHEHUH,
KOTOpPbIE MOTYT CHJIHO OTJIIMYAThCs OT CPeIHMX MO miaHere’. Ux co-
LAAJIbHO-3KOHOMUYECKHUE U DKOIOTUYECKUE TIOCIECACTBUS TOXKE UHIN-
BUJIyaJIbHBI JUIsl KQXK/I0TO PErHoHa’.

" OueHouHBIH JOKIIa] 00 U3MCHEHUSX KIIHMaTa 1 HX TOCJIEACTBHAX Ha TeppuTOpruH Poccuii-
ckoit @enepanuuy, T.1, Pocrunpomer, M., 2009. http://climatechange.igce.ru, c. 95.

2 Tokna 06 0COOSHHOCTSX KinMaTa Ha Tepputopun Poccuiickoit @emepannu 3a 2011 rox.
M.: Pocrugpomer, 2012. www.meteorf.ru, cm. Taxoke: http://climatechange.igce.ru

3 OreHKa MaKpOIKOHOMUYECKUX MOCICSACTBUI M3MEHEHUH KIIMMaTa Ha TEPPUTOPHH
Poccuiickoit ®enepanun Ha nepuon 10 2030 I. ¥ JanbHENIIYI0 NePCIEKTUBY, IO

pex. B. M. Karnosa u b.H. [Topdupsesa, Pocruapomet. M.: JI’APT: ['maBHas reodusmuye-
ckas ooceparopust, 2011, 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-
makroekonomicheskih-posledstviy-izmeneniya-klimata-na-territorii-rossiyskoy-federatsii.
html




TEMA 4.

3meHenua knumaTa Ha cesepe
esponeiickoit yacti Poccun n 3anapnoit Cubnpu

Temmneparypa. B nenom Ha ceBepe eBpomnelickoil yactu Poccun u 3anan-
Hoit CubupH cpemHerofoBas Temieparypa yBenuuuBaercst (puc. 4.1).
[To mpaBwiaM, IpUHSTHIM BO BceMUpHOIT METEOPOTIOrHYE€CKON OpraHu3a-
LIMH, BO BCEM MUPE U3MEHEHHSI TEMIIEPATyPbl OTCUNTHIBAIOTCS KAK OTKJIO-
HEHUs OT TaKk Ha3bIBaeMoro «0a3oBoroy» nepuona — 1961-1990 ronos.
Hanpumep, Temnieparypa 1 siaBapst 2011 roga cpaBHUBaeTCsl CO CpeiHe
Temrieparypoil 1 sisHBaps 3a ykazanHbie 30 JieT. DTy pa3HHILy HA3bIBAIOT
OTKJIOHEHHEM, WM aHoMasuen temreparypsl 1 sHBaps 2011 roga. 3arem
TO K€ JIENAIOT JJIs KayKAOT0 JTHS MECALA, CE30HA UJIM I0/1a B LIEJIOM U CyM-
MUPYIOT [OJy4Y€HHbIE OTKIOHEHUs. B pe3ynbrare momydaercs OTKIIOHE-
HUE TEMIIEPATyphl 32 TOT WM WHOM Mecsll, ce30H Wi rof. CpeaHroro
TeMIeparypy ONpPeIIIEHHOTO JIHs, MEcsIa WK Ce30Ha 3a JaHHble 30 et
4acTO HA3bIBAIOT «HOPMOI». CpeTHEr0/10BbIE 3HAYEHUSI OTKJIOHEHUH OT
«HOPMBD) JUIs1 eBporieiicKoi yacti Poccnn u it 3anaaaoit Cubupu mnpu-
BeZieHbl Ha puc. 4.1 (HIKe aHAJIOTMYHO BBIYMCIICHHBIE OTKJIOHEHHS NPU-
BOJISITCS TSI METEOCTAHIIMI KaXKI0TO OTAEIBHOTO PETHOHA).

[Tpy HamMuuKM GONBIIMX OTKJIOHEHWH (aHOMAJMil) METEOPOJIOTH To-
BOPST O «XOJIOAE» WIIH «Kape» B TOT WM WHOW J€Hb, MECAI] WU TOJ
B 11e7IoM. Takasi TepMUHOIOTHSI HECKOJIBKO OTIIMYAETCsI OT OOBIYHOTO TO-
HUMaHus XoJofa u teruia. Harpumep, eciu cpeansist 3a 1961-1990 rozst
TeMmrieparypa ssHaps («HopMmay) B Baiiem ropoje osu1a —15 °C, a B aTom
rogy —8 °C, TO Mecsll CUUTaeTCA KapKuM, XoTsad —8 °C — 3TO JOBOJIb-
HO XOJIO/Has Torofia. AHAJTOTHYHBIM 00pa3oM HIONb C TEMIIEPaTypoi
+12 °C Oyner Ha3BaH OYEHb XOJIOJHBIM, TTOCKOJILKY B cpesiHeM 3a 1961—
1990 roxpt Opwio +20 °C. Ilo mpUHATHIM TMpaBUIaM J€Hb CUUTAETCS
KapKUM, €CJIM TeMIIepaTypa BhIllIe «HOPMbD Oosee yeMm Ha 7 °C, a ten-
JIBIM — ecJi OHa BbIie Ha 3—7 °C. AHaJOrMYHBIM 00pa30M BBIJIEISIOT
OYEHb XOJIOAHBIE U MPOCTO XOJIOAHbIE AHU. JIJIs MecsIa, ce30Ha U rojaa
TOXKE €CTh CBOM TIOPOTOBbIe 3HaUeHMs . Takike MIMEIOTCS YSTKUE OTpe/ie-
JICHUSI «BOJTH» YKapbl WX XOJIO/Ia, UCTIONB3yEMbIE METKAMH".

4 Mecsii1 cunTaeTcst )apKuM/O4eHb XOTOHBIM, €CITH €r0 CPEIHSS TeMIIepaTypa BbIIIe/HIKe
HOpMBI Ha 4 °C, TemIbIM/X0M0IHbIM, eciii Ha 1—4 °C BbllIe/HIKE; AT CE30Ha IIOPOTrOBbIE
3HaueHus pasubl 3 u 0,7 °C, qist roga 0,7 u 0,4 °C. Hemounux: A MeteonoBocTu.
http://www.hmn.ru/index 1.php?code=14&value=6#c_table

5 OneHKa prcKa 1 yiep0a oT KIMMaTHYeCKUX W3MCHEHUH, BIUSIOIIMX Ha MOBBIILICHHE
YPOBHS 3a00JI€BaEMOCTH U CMEPTHOCTH B IPYIIAX HACEICHHUS IOBBIIICHHOTO PUCKA:
Mertoanueckue pekomeHaanuu. M., @eiepanbHblil HEHTP TUTHEHBI H SITHICMUOIOTHH
Pocmiorpebnranzopa, 2012. 48 c. Y1BepkaeHs!I [ TaBHBIM roCcynapCTBEHHBIM CAHUTAPHBIM
BpadoM P I".T. Onmiuenko 17 suBaps 2012 r. http://www.erh.ru/pdf/Metodicheskie%20
rekomendacii%20MR%202.1.10.0057-12.pdf. OnpeneneHus BOJIH *kapbl U X002 CM. C. 15
JTAHHOTO JIOKyMEHTA.
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UroObl Jiyyllle BHIAETH JOJITOCPOYHBIC M3MEHEHUs (OTHENUTHh HX
OT MEXTO/IOBBIX KOJICOAHUH TEMIIepaTyphl), IPUHATO Jenarh 11-neTnee
CKOJIb35I11I€E OCPEITHEHUE: pacueT CpeAHEel TeMIepaTypsl 3a 5 JIeT Ha3aj
u 5 net Bnepen. Hanpumep, 11-netnee cpennee mis 2005 roga sBiseTcst
cpenunM 3HadenueM 3a 2000-2010 roasl (romy6ast kpuBast Ha puc. 4.1).

3ateM JienaeTcsl pacyeT JIMHEHHOI0 «TPeHAa» — IMPsIMOM JIMHUH,
KOTOPOIl MOXHO Onucarb M3MEHEHHME TOTO WJIM HWHOTO MapaMeTpa
(B Hamem ciayyae TeMIEpaTyphl) 3a ONPEACICHHBIN epuoa (KpacHas
npsivasi Ha puc. 4.1). 3a Hayano orcuera 6epercs cepennHa 0a30BOTO
nepuoga — 1976 roa, TO €CTh paCCUUTHIBACTCSA, KaKOW MPSIMOM JIM-
HUEH MOYKHO ONMCATh M3MEHEHHe TeMieparypsl 3a 19762011 roasl
(Korza TOTOBHMJIACH ATa KHUTA, B PACHOPSKEHUH aBTOPOB e1lle He ObLIOo
naHHbIX 3a 2012 rom).

Ha eBpomneiickoit uactu Poccuu ¢ 1976 roga poct TeMrepaTypsl co-
ctaBui 2 °C, 4To HAMHOTO OOJIBIIIE, YEM B CPETHEM ISl BCETO MHpPa —
0,6 °C (cm. puc. 1.14) u nnsg Poccun B ienom — 1,5 °C (eM. puc. 1.15).
B 3anagnoit Cubupu poct remneparypsl MeHbine — 1 °C.

EBponenckas 4acte Poccum

2

3anagHasa Cubupb

OTKINOHeHUs OT cpefHen TemnepaTypbl 3a 1961-1990 rr. (°C)

1940 1950 1960 1970 1980 1990 2000 2010

Puc. 4.1
M3meHeHunsa Temne-
paTtypbl, °C (O0TKnO-
HEeHUsA OT cpepHen
3a 1961-1990 rr.).
CrnaxeHHas Kpu-
Bas COOTBETCTBYET
11-neTHeMy CKorb3s-
LLleMYy OCpeaHEHNIO.
JINHenHbIN TpeHa
nokasaH 3a 1976—
2011 rr.

Memoyruk: Joknap 06 ocober-
HOCTSIX KIMaTa Ha TeppuTo-
pumn Poccumckon Gegepaumm

3a 2011 rog. M. Pocruapomer,
2012. www.meteorf.ru, cm. Takke
http://climatechange.igce.ru
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Puc. 4.2
N3meHeHusn
TemMnepaTypbl

3a 1976-2011 rr.,
NVUHEWHbIN TpeHa
B °C/10 net

MemoyHuk: [oknap 06 ocobeH-
HOCTSIX KIMaTa Ha TeppuTo-
pumn Poccuiickoit Pefepatm
3a 2011 roa. M.: Pocrugpowmer,
2012, ctp. 16. www.meteorf.ru

TEMA 4. PETVIOHANbHBIE U3MEHEHUA KNUMATA W UX BEPOATHBIE NOCAEACTBUA

JluHeliHble TPEHIbl M3MEHEHUs TEMIIepaTypbl PacCUMTaHbl IS
Bcell TeppuTopun Poccum, M COCTaBIEHBI COOTBETCTBYIOIIUE KaPTHI
(puc. 4.2). ITo HUM MOKHO IPOCIIEAUTH, KaK CPEAHUH 110 €BPOIIEHCKOM
yactu Poccun TpeHn, noka3zaHHbIH Ha puc. 4.1, BBIpaXKeH B BallleM pe-
THOHE, TPUYEM C pa30MeHHEM Ha CE30HBI — MOXKHO BHIETh, HACKOJIb-
KO MOTEIUIEIN 3UMa, JIETO WU OCEHb. TpeH] MPUHATO BbIpaxarsb B °C
3a 10 net (°C/10 net), m03TOMY, YTOOBI TOTYYUTHh CyMMapHOE U3MEHe-
Hue Temneparypsl 3a 35 net (¢ 1976 mo 2011 rox), Hy)KHO TTOKa3aHHbBIE
Ha KapTax 3HaueHUs yMHOXXUTH Ha 3,5.

3HAUYNTENIHOE MOBBIIIEHUE CPETHETOAOBON TEMIIEPATYPBl OTMEYa-
€TCs OYTHU 10 Bcel Poccuy, MCKITIOUEHNE COCTABIIAET 0T U LEHTP 3a-
nagHoit Cubupu. Ha ceBepe eBpomneickoil 4acTi CTpaHbl BBIIEISIOT-
Csl IOBCEMECTHBIA POCT OCEHHUX TeMIIepaTyp M Oosee TeIuible 3UMbI
B MypmMmaHckoii o0nacT.

J
s N
600

500 559 6g° 650 70° 750 80° 8%

W3MEHEHME KNAMATA. KHUTA 1A YYUTENEA CTAPLIMX KNACCOB



TEMA 4.

Ocanku. MI3MeHeHus: cpeIHEroJOBOr0 KOJMYECTBA OCAJKOB Ha €B-
pomneiickoii yactu Poccun u B 3anagnoii Cubupu moka3assl Ha puc. 4.3.
MOoXHO 3aMETHTh HEKOTOPYIO TEHIEHIINIO K YBEIMYEHHIO, HO OHA TO-
pasio MEeHee BbIpakeHa, YeM pOCT Temneparypbl. CXo/Has CUTYyalust
Habmonaercs 1o Beeit Poccuu, 1o 3Toi npuynHe 31€ch He IPUBOAUTCS
KapTa U3MEHEHUH KoJnyecTBa ocaakoB 3a 1976—2011 roxapl anamoruy-
Hasl IPUBEACHHON Ha puc. 4.2, TaKk KaK U3MEHEHUS CPEAHETO KOoIuye-
CTBa 0CAJIKOB OTCYTCTBYIOT HJIK OY€Hb HEBETUKHU®.

8 EBponeiickasa 4actb Poccumn
6
4
2
0 i N . B
-2
-4
-6

(Mm/mecsu)

3anagHas Cnbupb

OTKINOHEHMS OT cpefHuX 3HavYeHui ocagkos 3a 19611990 rr.

1965

1980

1935 1950 1995 2010

T'opazno Gosee HAMIATHO BBINISAUT POCT BHICOTHI MaKCHMAJIbHO-
IO 3a 3UMY CHEKHOT'O IIOKpPOBA Ha ceBepe eBporneiickor yactu Poccnn
u 3ananHoir Cubupu’ (puc. 4.4). B 2000-¢ roapl K KOHIY 3UMBI CHE-
ra 6buto mpumepHo Ha 10 cM Gombire, yem B 1961-1990 ronax, mis
CPEIHUX 3HAYEHHH MO CTOJIb OOJIBIION TEPPUTOPUHN 3TO OUEHD CYIIECT-
BEHHO M YPEBATO CHJIbHBIMU BECEHHUMHU MaBoKaMHu (Oosiee moapooHo
3TOT BOIPOC 00CYKAAETCS HIKE [T KaXKJI0TO U3 PETHOHOB).

¢ Toknaz 06 0cOGEHHOCTAX KIMMara Ha Tepputopun Poccuiickoit @enepanuu 3a 2011 rog.
M.: Pocrunpomert, 2012. www.meteorf.ru, cMm. Takxke http://climatechange.igce.ru

7 Crofia BXOJIUT IIPUMEPHO CIIEAyIONIas TeppuTopust Poccuu: 1oykHast rpanuia — 62°—63° c.ur.,
BOCTOYHAs rpaHuIia — JuHUS . HosOpeck (Ha tore SIMano-HeHenkoro aBTOHOMHOTO OKpY-
ra) — MbIC YeoCKHH (ceBepHas OKOHEUHOCTS 1-Ba TaiMeIp), cM. puc. 4.5. Jlokian o6 oco-
OEHHOCTSIX KJIMMara Ha Tepputopun Poccutickoit @eneparuu 3a 2011 rox. M.: Pocruapomer,
2012, c. 30. www.meteorf.ru

Puc. 4.3
OcpeaHeHHbIe
cpeaoHerogoBble
aHoManuu ocagkoB
(oTKNOHeHuA oT
cpeaHnX 3HaYeHUM
3a 1961-1990 rr.),
Mm/Mecsy. CrnaxeH-
Has KpnBasi COOTBET-
cTByeT 11-neTHemy
CKomnb3sileMy ocpea-
HEeHWUto. JINHEeNHbIN
TpeHa nokasaH 3a
1976-2011 rr.

Memoyruk: [oknap 06 ocober-
HOCTSIX KNiMaTa Ha TeppuTo-
pum Poccuickon Gegepaumm
3a 2011 rog. M.: Pocruapomer,
2012.www.meteorf.ru
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Puc. 4.4

N3meHeHns makcu-
MaribHOM 3a 3UMHUN
nepuop BbICOTbI
CHEXHOro NoKpoBa,
ocpeaHeHHoM no
TeppuTopumn ceBepa
€BpONencKon Yyactu
Poccuun u 3anagHon
Cubupwm (3a Honb
NMPUHATBLI cpegHue
3Ha4yeHus 3a 1961-
1990 rr.)

MemoyHuk: Joknapn 06 ocoben-
HOCTSIX KIMaTa Ha TeppuTo-
pumn Poccuiickoit Pepepavm
3a 2011 rog. M.: Pocruapomer,
2012. www.meteorf.ru

TEMA 4.

1966
1969
1972
1975
1978
1981
1984
1987
1990
1993
1996
1999
2002
2005
2008
2011

[TokazanHoe Ha puc. 4.4 yBelIM4eHUE MAaKCUMAJIbHOTO 10 TOJILMHE
CHEYHOT'0 IOKPOBa HE O3HAYACT CTOJIb JK€ CHJIBHOIO POCTa CPEIHEro
3a 3UMY CHEKHOTO TTOKPOBA, €10 U3MEHEHUSI MOTYT OBITh TOPa30 MEHb-
mie. [TomoGHast cuTyarwisi — OHO U3 CIIEACTBUIN 0oJiee HEPAaBHOMEPHOTO
PEKIMa BBITIAJICHUS] OCAJIKOB B COUCTAHHH C KOJICOAHUSMH TEMIIePaTyphl
Y TassHUEM YaCTH CHEKHOTO TTOKPOBa.

[Ipu moaroToBKe AaHHOW KHUTH ObLT MPOBEACH aHAIU3 MPOU3O0IIEI-
IIMX U3MCHECHUI TOJ0BOI0 KOJHMYECTBA OCAAKOB IS OTACIILHBIX METEO-
CTaHIIHA, CM. HIoKe pHc. 4.8, 4.13, 4.19, u 4,228, M0XXHO BUJIETh, UTO CPEJI-
Hue n3Menenus 3a 19762010 rozpl, kak MpaBuiio, HAMHOTO MEHBIIIE, YEM
ME)XTOJIOBbIE BapHaIMX KOJIMUECTBA 0CaKoB. OT rofia K ro;y KOJIM4eCTBO
0CaJIKOB KOJICOJIETCSl HAMHOTO CHITbHEE, YeM MX CPETHHUMA pOCT 3a 35 JieT.

OmnacHele MeTeoporornieckre seiueHus. Hanbompmmii ymepo u He-
ya00CTBa MPUHOCST OIMACHBIE METEOPOTIOTHYECKUE SIBICHUSA: CHUJIbHbIC
OCaJKU ¥ IITOPMOBBLIC BETPa, aHOMATBHO >KapKas WM 0co00 XONoA-
Hasl TIorojia, 3aMOPO3KH, METENIN U T.1. TeHACHIMS K YBEIUUYEHHUIO YHC-
J1a OJJOOHBIX OMACHBIX SIBIEHUN MPOSABIsIETCs 1Mo BceMy mupy. B Poc-
cun B 2007-2012 rogax ux ObLIO IpUMEpHO B 2 pasa OoJjblie, 4em
B 1998-2003 rogax (6omee mogpoOHO CM. MEPBBIA TEMAaTUICCKUI pa3-
nen, ctp. 45). B Ceepo-3anagnom denepaibaom okpyre B 2010 romy nx
o610 54,8 2011-Mm — 37, a B 2012-Mm — 40°.

8 Tanuple 06 ocaKax Ha OTACIBHBIX CTAHIUIX OBLTH 00pabOTaHBI M IPOAHATU3HPOBAHBI
B MHcTuTyTe mobansHOrO KiuMara u sxonoruu Pocrunpomera u PAH noa pyxoBozacTBoM
. @.-m. 1. ipod. I'.B. I'py3sr u 1. ¢.-M. H. D.51. PaHBEKOBOIA.

® Noksag 06 0COOEHHOCTSX KinMara Ha tepputopun Poccuiickoit ®enepanuu 3a 2012 rog.
M.: Pocrunpomert, 2013. www.meteorf.ru, cM. Takxe http://climatechange.igce.ru
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IIpumepHO BABOE YBEIMUMIIOCH 3a ITOCIEHUE 15 €T u uncio pas-
JUYHBIX THUIPOMETEOPOIOTUYECKUX SIBICHHH (METEOPOIOTUYECKHX,
THJIPOJIOTUYECKUX, arpoOMETeOPOJIOTHYECKHX), KOTOpblE HaHECIH
3HaYUTENbHBINA yiiepd (cM. puc. 1.17). B 2012 rogy Obl1 mocTtaBieH
pexopn — 469 ssienuil. B Ceepo-3anagnom QenepanbHOM OKpyTe
Oosbllle BCero ObUIO CUJIBHBIX BETPOB U METEJEH, OU€Hb XOJOJHOU
IIOTO/1bI, 3AMOPO3KOB U CHJIBHBIX OCaJKOB. B paccmarpuBaembIx pe-
IMOHAaX, Kak U 110 BCEMY MHpY, OTMEUaeTcsl TeHACHIU K Oosee «dKc-
TpEeMaJIbHOMY» BBINAJICHUIO 0CAAKOB. ViMeeTcs B BULY, UTO IPUMEPHO
TO K€ KOJIMYECTBO OCAJKOB 3a TOJ BBINAJAET B BUJE Oojiee PEAKHX,
HO CHWJIBHBIX JOXIEH M CHEromnazoB, BMECTO 0Oojiee paBHOMEPHOIO
BbINAJeHUs 00JIee YaCThIX YMEPEHHBIX OCa/IKOB, KaK 3TO OBLIO B MPO-
uutoM. [ogpoOHee omacHble METEOPOTOTMYECKUE SBICHUS MOCIECAHUX
JIET pacCMaTPUBAIOTCS HIDKE JUTSI KXKIOTO U3 PETHOHOB.

[IporHo3 M3MeHeHHs Temmeparypbl. Tak Kak HM3MEHEHHs KIIH-
MaTta — MPOLECC, UMEIOUINI 100albHbIE MPUYUHBI, TO IS PErHo-
HaJbHBIX IPOrHO30B CPEIHETOI0BBIX U CPEAHECE30HHBIX TEMIIEpaTyp
Ha Ommkanime aecaTuiaeTus U Ha XXI BeK MCIOIB3YIOTCS IT00aTh-
HbIE MOJIENIM, ONHCHIBAIOLNE €CTECTBEHHbIE U aHTPOIOI€HHBIE MPO-
1ecchl B aTMoc(epe U okeaHe 3eMIIH B LIEJIOM. YYeHBIE HE TOJIararoT-
Csl Ha OJIHY MOJIEJIb, @ COBMECTHO HCIIOJIB3YIOT PACUy€Thl IO MOJIEIISAM,
paboTaronyM B pa3HbIX CTpaHax, B TOM uucie u B Poccuu. B Harmeit
CTpaHe BEIyIIUM YUYPEXJECHHUEM IO MPOrHO3y M3MEHEHUs KIMMaTa
sprsiercss [maBHas reodusmdeckas oocepparopusi um A. . Boeiiko-
Ba (I'TO). Tam mocTpoeHb! MPOTHOCTUUECKHUE KaPThl, IA€ MPUBEIEHBI
CpeIHHe 3HaY€HUs, TOJTy4YeHHbIe 10 16 r100anbHBIM MOJIENSIM (TO €CTh
Kax/1asi U3 MPUBOAUMBIX LIU(p — 3TO cpennsis u3 16).

[Iporno3 maercsa mist Tpex BpemMeHHbIX nepuomoB: 2011-2031,
2041-2060 1 2080-2099 ronel. TouHOCTH pacyeTOB HE XBAaTAET, YTOObI
JlaBaTh MPOTHO3 HA KAKOW-TMOO KOHKPETHBIN IO/l MJIM HECKOJIBKO JIET.
[ToaToMy pOrHO3bI AAIOTCS ISl OTKIOHEHUS (TPEBBILICHNS) CPEaHEH
temneparypsl 3a 20 set, Hanpumep, 3a 2041-2060 roasl oT cpeaHei
temmnepatypsl 3a nocnennue 20 net XX Beka — 1980—-1999 roasi. Pac-
CUNTBIBAIOTCSI CPEAHETOJOBBIE U CPEIHECE30HHBIE TEMIIEPATYPBI, TO-
rJla KaK IPOTrHO3 Ha OTAEJIbHBIE MECSIIbl HE TaeTCsl.

Ha Gonpiieit yactu Poccuu, B ToM yrciie Bo Bcex peruoHax Cese-
pa u Jlansuero Boctoka, HaubombIe n3MEHEHUS 0’KUIAI0TCS 3UMOIA.
[TosToMy Ha puc. 4.5 TpUBOAUTCS KapTa ISl 3SMMHETO ce30Ha (KapThl
JUISL BCEX CE30HOB M JJIsi CPEIHETOJOBBIX 3HAYEHUH MOYKHO MOCMO-
Tpeth Ha caiite [TO)'".

10 Caiit I'maBHO# reodusnueckoii odcepsaropun: http://www.voeikovmgo.ru. HyHo BbI-
Opartsb cripaBa BBepXy paszuen «3meHenune knmnumara Poccun B XXI Bekey.
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TEMA 4. PETMOHANIbHBIE U3MEHEHWA KNUMATA I X BEPOATHBIE NOCNEACTBUA
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Puc. 4.5

MporHos
OTKIOHEeHus
cpeoHe3uMHeNn
Temnepartypbl

B 2041-2060 rr.

(B cpeaHem

3a 20 neT)

OT cpegHe3MMHen
Temnepartypbl

B 1980-1999 rr,, °C

NemoyHuk: TTO
http://www.voeikovmgo.ru,
pasgen «/3meHeHne knumara
Poccun B XXI Beke»

ITo Bcem mMozennsiM pacueThl IPOBOAUIIUCH 10 3 CIIEHAPHSIM aHTPO-
MTOT€HHOTO BO3JICHCTBHS Ha KIUMaTHYECKYIO CUCTEMY 3€MJIH, BKITIO-
YarolIMM pa3Hble TEMIIBI pocTa B atMocdepe KOHIIEHTpaIuil map-
HUKOBBIX Ta30B W a’3pPO30JIbHBIX YacThll. Kak oTMedanoch B MmepBOM
TeMaTu4deckoM paszzene (ctp. 49), KmuMmarudeckas CicTeMa HHEPIUOH-
Ha U Ha ONMKalIue NeCATUIeTUS U3MEHEHHS MTPAKTHUECKH HE 3aBU-
CAT OT BeIOOpa crieHapus. J{ns cpeqanx 3Hadenui 3a 2041-2060 roasr
OTJIIMYMS MEXAY CLIEHapUsIMH HeBeNHKH, a U1t 2080—2099 ronos oueHb
cyumectBeHHbl. Ha puc. 4.5 noka3an nportos mno cpeaHemMy U3 Tpex
cueHaputo, naromniemy Ha 2041-2060 rogsl cpenHre 3HAYCHUS MEXTY
MaKCUMAaJIbHBIM U MUHUMAJIbHBIM CLIEHAPHSIMH.

UYepes 30-50 met cpennnie 3UMHHE TEMIEPAaTypbl MOTYT CyIIECT-
BEHHO MOTEIUIETh: Ha nodepexne CeBepHOTo JIe0oBUTOr0 OKeaHa mpu-
MepHo Ha 5 °C, a roxHee — Ha 3—4 °C.

Hwuxe na 6aze kapt ['TO mis Kakaoro U3 peruoHOB COCTABJICHBI
Tabmunp (Tab. 4.1, 4.4, 4.7 u 4.10), Tae ykazaHbl TUama3oHbl H3MEHE-
HUSI TEMITEPATYP JJIsl KKI0TO U3 CE30HOB U 32 rojl B 1iesioM. OHM npei-
CTaBIISIIOT COOOM TMAMa30HbI MEXTy MAKCUMAIIbHBIMA U MUHUMAJIbHBI-
MU 3HAYEHHUSIMH POCTa TEMIIepaTyp MO Pa3HBIM CIICHAPHSIM U B PA3HBIX
YacTAX IaHHOTO perroHa. Tam e /sl KaXI0TO M3 PETHOHOB 00CYKa-
€TCsl, HACKOJIbKO BEJIMKH MPOTHO3UPYEMbIC M3MEHEHHUS TEMIIePaTyphI
JUTSI pa3TTUYHBIX CE30HOB To/1a B Ompkaitiue 20 set u yepe3 3050 ser.



TEMA 4. PETWOHANBHBIE W3MEHEHUA KNUMATA W UX BEPOATHBIE NOCAE/ACTBUA

[Ipyu moAroToBKe NAaHHOM KHUIM OBLI HMPOBEAEH aHAIU3 MPOU30-
HISAIMNX HM3MEHEHUH TeMIleparypbl JUIS OTAENBHBIX METEOCTaHIUH
(puc. 4.7, 4.12, 4.18, 4.21). 3areM [yis 5TUX CTaHLUN ObUT cIENaH OpH-
CHTUPOBOYHBII NMPOTHO3 U3MEHEHUSI CPEAHNX, MUHUMAJIbHBIX 1 MaKCHU-
MaJbHBIX 3a rof] Temreparyp Ha nepuon 10 2035 rona, puc. 4.10, 4.17,
4.20 1 4.24". TIpOrHOCTHYIECKUE PACUCTHI UMEIOT HEBBICOKYIO TOYHOCTb,
Ha PUCYHKaX MOKAa3aHbI OOJbIINE AUANA30HBI MKy MaKCUMAaIbHBIMU
U MMHUMAJIbHBIMH IIPOTHOCTHYECKMMHU 3HayeHusMH. [loaTomy pacue-
ThI OBLIIM IIPOBE/IEHBI TOJIBKO /TS 5 CTAHIMI ceBepa eBpONENHCKOM yacTu
Poccun u 3anagnoii CuOupu, paBHOMEPHO pactipeieTIeHHBIX 110 JaHHOH
Tepputopuu. Jlenars pacueTsl 11 OONBLIEro YUCIa CTAHIMHN U MBITaTh-
Csl pacCMaTpPUBATh PA3IMYMS MEXAY HUMU IPH TaKUX JTUara3oHax He-
OIPEAEICHHOCTH ObLTO ObI HEelleIeco00pas3Ho.

IIporHo3 u3MeHeHus KOIUYecTBa 0cajkoB ObL1 cocTasieH B I'TO
aHAJOTUYHO ONKMCAHHOMY BBIIIE€ IPOTHO3Y TeMIeparypsl. boliu pac-
CUHMTaHbl U3MEHEHUS IOMOBBIX M CE30HHBIX 3HAYEHWMH (B IPOLEH-
Tax) i Tex ke Tpex 20-metHux nepuonoB XXI Beka B CpaBHEHUU

Puc. 4.6

MporHo3s
M3MeHeHusA
KONnuM4yecTBa 3UMHUX
OCafKOB: Ha CKOJb-
KO NMPOLIEHTOB UX
cpeaHee 3HaYeHue
B 2041-2060 rr.

(B cpeaHeMm 3a

20 net) 6yner
6onblue, yem

B 1980-1999 rr., %

MemoyHuk: TTO
http://www.voeikovmgo.ru ,
pasgen «/3meHeHve knumata
Poccumn B XXI Beke»
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I laHHbIE O TEMIIEPAType HA OT/EIBHBIX CTAHIHUAX ObLIH 00pabOTaHbl M IPOAHATU3UPOBAHBI
B UHcTuTyTE TIIOGasHOTO KiuMara u sxostorun Pocrunpomera u PAH noa pykoBoacTBOM

1. ¢.-m. H. ipod. I'B. I'py3sr u x. .-M. H. D.51. PaHbKOBOA, TaM 7€ OBUI COCTaBIIEH IPUMEp-
HBI{ IPOTHO3 U3MEHEHUH CPEeIHNX, MAKCUMAIbHBIX 1 MUHUMAJIBHBIX 3a TOJ] TEMIIEPATYD.
ITO Tak HA3bIBACMBIH CTATHCTHUECKUI PErPECCHOHHBIN MPOTHO3 (MIEPUOJT OLIEHKH PErPECCHU
19762005 rr., B Ka4eCTBE perpeccopa MCnoib3oBana arMochepHas konuenTpaus CO,).
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¢ 1980—-1999 ronamu. JlononuurensHo Ha caiite ['T'O numeercs kapra
Pa3HUIBI MEX]Ty TOJIOBBIM KOJMYECTBOM OCAJIKOB M HCTIAPCHUEM BIIa-
Ty B aTMocdepy.

B GonpmmmHaCcTBE pernoHoB Poccuu HanOobIe N3MEHEHHSI 0CaI-
KOB OkujaroTcs 3umoi. [lostomy Ha puc. 4.6 mpuBOIUTCS KapTa JIs
3UMHEro ce30Ha (KapThl sl BCEX CE30HOB M JIJISl TOJIOBBIX 3HAUYEHUN
MOYKHO IMOCMOTpeTh Ha caire ['TO)!%, Kak u 151 Temmeparypsl, Ha Kap-
T€ MOKa3aHbl PacUeThl I CPETHEro U3 3 ClieHApHEeB aHTPOIIOT€HHOTO
BO3JICUCTBHS HA KJIMMATHUYECKYIO CUCTEMY.

UYepez 30-50 ner B paccMaTpuBacMbIX HaMHU PErMOHAX 3UMHUX
0CaJKOB 0XKHJACTCS HECKOILKO OOJIbIe, YeM B KoHIE XX Beka. OHa-
Ko naHHbINA pocT (10-25%) He oueHb BeJIUK U MEHbIIIE, YEM MEKI0J10-
Basi U3MEHYMBOCTD BBINIAJCHUSI 3MMHUX OCAaJIKOB.

Hwmxe na 6aze xapt I'TO anms xaXxmoro u3 perioHOB COCTaBJICHBI
Tabmuiel (tadmn. 4.2, 4.5, 4.8 u 4.11), rne yka3aHbl AUana3oHbl H3MEHe-
HHS KOJIMYECTBA OCAJKOB JJIS Ka)KJIOI0 M3 CE30HOB U 3a IO B IICJIOM.
OHu npencTaBiIsaoT cOO00H Tuana3oHbl MEXKIY MAKCHMAJIbHBIMH U MH-
HUMAJILHBIMU 3HAYEHUSMH TI0 PA3HBIM CIIEHAPHUSIM U B Pa3HBIX YaCTIX
JmaHHOTO perroHa. Kak u i1 remmniepatypsl, 1aeTcst uHOOpMAIis O TOM,
HACKOJIbKO BEJHMKH MPOTHO3UPYEMbIE N3MEHEHUS KOJIUYEeCTBA OCAJIKOB
B T€ WIK UHBIE ce30HBI B Ommkaiimue 20 et u uepe3 30—50 mner.

[TporHo3 ymciia ¥ CHIIbl ONACHBIX METEOPOJIOTHYCCKUX SIBICHUN —
OYeHb HEMPOCTas 3ajJa4a ¢ Maccoil HeonpeneneHHocTer. Ckopee Bee-

r0, SKCTPEMAJIbHO BBICOKHE TEMIIEpaTyphl M CIydau 0C000 CHIIBHOTO
BBITIA/ICHUS 0CAIKOB K cepenuHe X XI Beka OymayT HaOm0aaTbes ropas-
IO Yarie, BO3MOXHO, Jake B 2—3 paza, 4eM ceiuac (CM. TeMaTH4eCKUMA
pasnen 1, cTp. 46—48).

VYiiep6 pactet, oHaKoO, Kak 0TMEYaJIOCh B IIEPBOM TEMATUYECKOM
paszene, oH B OOJBILION CTENEHU CBSI3aH C AJIEMEHTapHOH Oecxo3stii-
CTBEHHOCTBIO U O€3lyMHBIM CTPOUTEILCTBOM, C HETOTOBHOCTBIO Y-
KOBOJICTBA, Pa3JIMYHbIX OpraHU3alluii U HACEJIEHHUS BO BCEOPYKHUHU
BCTPETUTh YpE3BbIUaliHbIE CUTYAllMU M HETaTUBHbIE MOCIEICTBHS U3-
MEHEHMU KimMara. [Ioka Henb3s onpeneseHHo cKa3arh, CKOJIBKO OIlac-
HBIX SIBJICHUH B BHUJI€ IITOPMOBBIX BETPOB M CHJIBHBIX OCAJKOB OyaeT
HaOmonarecs Ha CeBepo-3anane Poccun, Hanpumep, yepes 30 set: 10,
20 wm 40 B rox, ecnu ceifdac 3a rox ux npumepHo 10-15. Ognako 60-
Jee pa3yMHO OyZieT TOTOBUTBCS K XyJIIEMY Pa3BUTHIO COOBITHH.

12 Caiit I'taBHO# reodusnyeckoii obcepsaropun: http://www.voeikovmgo.ru. HyHo BbI-
Opartb cripaBa BBepXy pasznen «M3meHenne knmumata Poccun B XXI Bekey.
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IIporHo3pl CONMANTBHO-DKOHOMHYECKMX M JKOJIOTHYCCKHUX II0-
CIEACTBUM M3MEHEHUMN KIMMATa JUIs KaKJI0r0 U3 PErMOHOB paccMa-
TPUBAIOTCS OTIEIBHO. B crenyromux HUKe peruoHaIbHBIX MOapas-
AcIax Jat0TCs HE TOJIBKO TPCHABI U MPOTHO3bI TCMIICPATYPp U OCAaJIKOB,
HO H O6CY)K)IaIOTC$I IIOTOAHBIC AaHOMAJMN U U3MCHCHMHUS IMOCICOHUX
netT. Tam ke nmpuBOaUTCS MHGPOPMAIUS O PETHOHAIBHBIX SBJICHH-
AX — MCECTHBIX ITOCICACTBUAX U3MEHEHU N KJInMara, KOTOPBIC YiKC
HAHOCST WJIM B OMmmkaiiem OydylmeM MOTyT HaHECTH COIUaJIbHO-
SKOHOMUYECKHUH WM SKOJIOTHUECKUH yiiepO. YKa3bIBalOTCs BO3MOXK-
HbIC MEpPBI M0 CHIDKEeHHIO yiiepOa. Kpome Toro, paccmarpuBaroTcs
Y TIOJIOKHUTEIbHBIE 2P(EKThI, U BO3MOXKHBIC ITyTH UX MPAKTHYECKON
peanuzanuu. OCHOBHBIM HCTOYHHKOM HH(GOPMAIMH MOCTYKUT JI0-
Kj1ag, HCEIAaBHO HOIIFOTOBHCHHBIﬁ HHCTUTYTaMU POCFHHpOMeTa
u PAH", a taxxe naHHbIe, KOTOPbIE OBUIH CICI[HAIBHO MOJTYUYCHBI
W3 3al0BEHUKOB, 3aKa3HUKOB M HAIIMOHAIBHBIX MAPKOB B MPOIIECCe
IIOATOTOBKHA I[aHHOﬁ KHUT'HA.

HccnenoBanus moKasalid, 4TO B HACTOSIIEE BPEMs HE MMPOCMaTpPH-
BA€TCsl OJHOTO WJIM HECKOJBKHUX SIBIICHUM, KOTOPbIE MOXKHO Ha3BaTh
[JIaBHBIMH PETUOHAJBLHBIMU TIOCJICJICTBUSIMH M3MEHEHHMM KJIMMara
Y Ha KOTOPBIX HAJI0 CKOHIIEHTPUPOBATh OCHOBHOE BHUMaHue. Mmeercs
JOBOJIBHO JUTMHHBIN CIHCOK MPOOJIeM, IMOABEPKCHHBIX BIUSHUIO W3-
MEHEHHI Kiaumata. UToObl 00JerYuTh BOCHPUITHE ITOH JOCTATOYHO
«IECTPOI» U Pa3HOPONHOUN MH(OPMALINK, IS KaKIOTO U3 PETUOHOB
OHa MpPUBEJICHA B BUC CBOIHOM Tabmuiibl (Tadm. 4.3, 4.6, 4.9, 4.12).

B rabnunax coOpana nHpopmanus o BEpOSITHBIX MOCIEICTBUAX U3-
MeHeHul kiuMaTa Ha omkanine 10-30 j1eT, a He mo konna X XI Beka
i Ha Oonee monruii cpok. [loaTtomy Tam He OTpa’keHbI BEPOATHBIE
JIOJITOCPOYHBIE TPOLIECCHI, HATPUMED, 3HAYUTEIBHOE U3MEHEHHE Ipa-
HUI] IPUPOIHBIX 30H — 3apacTaHue TYHJAPHI JIeCOM U T.1. Takum 00-
pa3oM, yaaeTcsl BbIACTUTH MOCIEACTBUS, TPEOYIOIINE MPUHATUS MEp
B caMOM OmkaitiieM Oyayiiem.

Mypmanckas obnactb

Temneparypa. C 1976 roga yBenudueHue cpeaHEroOBOM TEMIEPATY-
pBl B obnactu cocraBmiio npumepHo 1,8 °C, 4To HecKonbKo Ooublile,
geM i Poccum B menom, u B 3 pasa Oomblie, 4eM B CpEIHEM JUIS

13 OueHka MakpOIKOHOMHUYECKHUX MOCIEACTBUI M3MEHEHHMH KTuMara Ha TeppuTopuu Poccuii-
ckoit @enepanuu Ha epuon 10 2030 T. 1 gadpHEHIIY0 IepCIeKTHBY, nox pea. B.M. Karmo-
Ba u b.H. [lopdupsesa, Pocrugpomer. M.: JI’APT: I'taBHas reopusnyeckas oocepBaTopus,
2011, 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-makroekonomicheskih-
posledstviy-izmeneniya-klimata-na-territorii-rossiyskoy-federatsii.html
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Puc. 4.7 °C 3,0
OTKnoHeHue cpes-
HerogoBOW Temne-
paTypbl Ha cT. Myp-
MaHCK OT cpegHen
3a 1961-1990 rr.
Memounuk: T.B. Tpyaa,

3.4. PaHbkoBa, MHCTUTYT rmno-
©arnbHOro KnuMata u 3Konorum

-3,0

1940 1950 1960 1970 1980 1990 2000 2010
e—————— HabniogeHus
11-neTHee crnaxwBaHve
JInHenHbIN TpeHa

Bcero mMupa. OCOOEHHO 3HAYMTENIEH ObLT POCT 3UMHHX TEMITEPATYpP
Ha 3amaje obnactu, gocturatomuit 2,5 °C (cMm. puc. 4.2).

ITo HabmioneHusiM Ha MeTeocTaHIMU MypmaHck (puc. 4.7) MOX-
HO BHJIETh, YTO POCT CPEJHETOJOBOM TEMIEpPATyphbl OUEHb CYLIECT-
BEHEH, HO MOYTH B 2 pa3a MEHbIIEC aMIUIUTYbl MEKIOJOBBIX KojeOa-
Hull. Cpennsad 3a 1961-1990 roge! Temneparypa passinacs —0,03 °C,
a B 2000-e roas! oHa B cpeaHem Obuia 6omee +1 °C. JInHelHbINH TpeH
3a 1976-2010 rogs! cocrasisget 0,52 °C/10 ner.

Ocajiku TIOKa3bIBAIOT TEHICHIIMIO K POCTY, HO OT ToJla K TOAy UX
KOJTMYECTBO BApbUPYET HAMHOTO CHUJIbHEE, YeM JIMHEHHBIA TpEeH.
B 1961-1990 ronax cpenHee KOJIMYECTBO OCAIKOB COCTaBIISIIO
40 mwm/mecsan. Jluneinnerii Tpern 3a 1976-2010 rogsr cocraBiseT
2,0 mm/mecsn 3a 10 et (puc. 4.8).

3.4. PaHbkoBa, MHCTUTYT rmno-
©arnbHOro KnuMata u 3Konorum

Puc. 4.8
OTKnoHeHue rogo- 15
BOro KonuyecTtsa
ocafKoB OT HOp- 10 el | I |
Mbl — cpeAHero I II II I I
3a 1961-1990 r. .S I i 1 | L
Memouyruk: T.B. Tpyaa, EO III I II II III IJM
=
=

-5 I
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[ Hwxe Hopmbl I Bbiwe HopMbl
Hopma 1961-1990 e TpeHg 1976—-2010
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Haubonee 3aMeTeH pocT BECEHHUX OCAJIKOB, 3a 35 JIET OH COCTa-
Bui npumepHo 20%. B ceBepo-3anagHoi yacTu 0071acTU 3HAYUTEIb-
HO YBEJMYHMIIOCH YHCIIO THEH CO CHEKHBIM IIOKPOBOM, POCT COCTABUII
1o 30 nHell, npexe BCero 3a cyeT 6osiee paHHETO BBINAJICHUS CHETa.
Ha 3amaze o6nacti yBenMUYMIach U BHICOTa MaKCHMAJIBHOTO 33 3UM-
HUI NeproJ CHEXXHOTO MOKPOBA, a Ha BOCTOKE OHA HA00OPOT YMEHb-
HIMJIACh, KaK ¥ YKCJIO THEH CO CHEXKHBIM TIOKPOBOM ',

Temmeparypa MOPCKHX BOJI SIBJISIETCS OYE€Hb BaKHBIM HHAUKATOPOM
KJIMMara, BeJlb MIMEHHO B OKeaHe cocpeioToueHo Oonee 90% Bceit kuHe-
TUYECKOHN M TETUIOBOM YHEPTUU KIIMMATHIECKON CUCTEMBI 3eMJTH. YKe
6onee 100 neT BeqyTCst HAOMIOACHUS HA YHUKAIHLHOM OKeaHorpadude-
ckoM paspese B bapeniieBom mope — «KonbckoM Mepuauane». ITu
pabotsl BeimonHAET [loaspHBINA HAyYHO-UCCIEA0BATEILCKII HHCTUTY T
MOPCKOT'0 pbIOHOTO X03s1iicTBa U okeaHorpaduu um. H. M. Kauunosuua
(IIMHPO), Ha caiiTe KOTOPOro Bbl MOXKETE YBUIETh JAHHBIE O TEMIIE-
paTtype u coieHocTH MypMaHCKOTO T€UeHUS B clioe 10 IyOrHbI 200 M
3a mocnennue 60 sner". C 3TUM TeYeHHEM B IOKHYIO M BOCTOYHYIO
yacTu bapeHiieBa MOpsl NOCTyHaroT aTjJaHTHUYECKHE BOAbI CHCTEMBI
Tonederpum (cm. Taxoke puc. 1.13 — moBbIIeHHE TeMITepaTyphl BOJ
B niponuBe @pam, mexxay lInuudeprenom u I'pennanaueit).

JlaHHBIE TTOKA3BIBAOT, YTO B TEYCHUE TIOCIICTHHUX JABYX JCCATHUICTHHA
BOJIbI B MOpE JACUCTBUTENHHO TeIuietoT. OHAKO BBUIY II00ATLHOCTH
MPOIIECCOB TPEXKICBPEMEHHO JIeJIaTh BBIBOZA O IMPOIODKEHHH POCTa
B Ommxkaitiiei nepcnektuBe. Ckopee BCero, 3To OyJeT Kakoe-TO cove-
TaHUE MEPUONIOB MOTEIUICHUS U TMOXOJIONAHUS ¢ OOMMM HEeOONBIINM

Puc. 4.9

OCHOBHbIe NOTO-
KW aTNaHTU4eCKux
Boa B BapeHueBom
Mope U NosioXXeHue
pa3spe3a «Konbckumn
MepuguaH» (4ep-
Hbl€ TOYKW Ha NIEBOM
PUCYHKE); BaHHble O
TemMnepatype Boj

B cnoe 0-200 m Ha
OaHHOM paspese

no OecATuneTnam
(MpaBbI PUCYHOK).
3a «HOpMy» NPUHATO
cpefHee 3a nepvop
HabnogeHun

Memounuk: Viadimir D.

Boitsov, Alexey L. Karsakov

and Alexander G. Trofimov
Atlantic water temperature and
climate in the Barents Sea,
2000-2009 ICES J. Mar. Sci.
(2012)69(5):833-840
http://icesjms.oxfordjournals.org/
content/69/5/833.full pdf+html

48: Il Hwxe «HOpMbI»
46| H@ Bbiwe «HOpMbI»

Makcumym ¢ 1900 r. —

4,7 °C

«Hopma»

Temnepartypa, °C
S

1909 1919 1929 1939 1949 1959

1900- 1910- 1920- 1930- 1940- 1950-

1960- 1970- 1980- 1990- 2000-
1969 1979 1989

Mepwop (rogbl)

1999 2009

Bonee Tennble
aTnaHTu4eckne Bofbl

14 Toxkuax 06 ocobeHHOCTIX KiMMara Ha Teppuropuun Poccuiickoit @eneparuu 3a 2011 rog.
M.: Pocrunpomert, 2012. www.meteorf.ru

'S http://www.pinro.ru/n22/index.php/ru/structure/labs/labhidro/kolasection
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TPCHAOM Ha MOBBIMICHUC TCMIICPATYPhI B IICJIOM, KaK 3TO OKHAACTCs
B HBIHCITHEM BCKC JJIs IJIAHCTHI B IICJIOM.

HOBBIH_ICHI/IC TGMHGpaTypBI BOJBI B ILICJIOM ITO3UTHUBHO BJIMSICT HA MOp-
CKuxX oOwurareneil. B mocnenHue rompl HaOMIOMACTCS POCT 3aMacoB
OONBIIMHCTBA OapEHIIEBOMOPCKUX IMPOMBICTIOBBIX pbIO. BMecTe ¢ Tem
HpI/ILII/IHI)I OTOro €IIC HE OUCHDb SACHBI, Hy)KGH MOHI/ITOpI/IHF CI/ITyaIII/II/I u ne-
TajbHbIC HccenoBanust. [Ipu 3ToM HEOOXOIUM TPOTHO3 IIETI0T0 KOMITICK-
ca mapaMeTpoB (YMCICHHOCTH M OMOMACChl BUJIOB, UX TIPOCTPAHCTBEHHO-
'O pacrpeeNieHNs], BEPOATHOCTH BCEIEHUSI HOBBIX THAPOOMOHTOB U T.11.),
MPUYEM KaK IPH YBEITHUYEHUH, TaK U IPU MOHKEHUH TEMIICpaTyphI'®.

Wsmenenus duiopel u_daynel. OTMeuyaeTcss MPOABMKEHUE HA Ce-
Bep Oyporo MezBess, 4YT0, BO3MOXKHO, CBSI3aHO C KIIMMaTUYECKUM U3-
MEHEHUEM T'PaHULL JECHOW 30HbI. BEpOATHO, y MeIBEIs B HACTOSALLEE
BpeMsl HaOJtoaeTcs BOCCTAHOBJIEHHME JPEBHEr0 apealia, Tak kKe Kak
u 'y nocs'’. B 3anoBeanuke [TacBUK MOSBHIIMCH NTHUIIBI, KOTOPBIX TaM
panee He ObLI0'®. KOHEUHO, HEb3s1 TOBOPUTH O TOM, 4TO BCE JIENIO B U3-
MEHEHHUSX KIIMMaTa: BEPOSITHO, OTHOBPEMEHHO JICHCTBYET HEMAJIO pa3-
JMYHBIX (AKTOPOB, HO KJIMMAaT — OJMH W3 HuX. Ha mepBeIii B34,
371eCh HET MPOOIEeMBbl, HO B IPUHLIUIIE MOSBICHHE HOBBIX COCEIEH MO-
KET U BpEIUTh KOPECHHBIM 00uTesiM ApKTHKH. [103TOMY BCe mponcxo-
Jsi1iee Ha/lo TIATEIbHO N3y4yaTh, YTOObI 3apaHee BBISIBUTH BOZMOXKHBIE
HeraTuBHBIE ((PEKTH M CBECTH X K MUHUMYMY.

He Bcerna sicHO, BHHOBAaThI JIM B TMOSIBIICHUU «IIPUIIEIBIIEBY W3-
MeHeHHs kimMata. Ho GOpoThCsS cO MHOTHMH W3 HUX TPHUXOIUTCS
B mobom ciy4vae. [IpuMep ToMy — pacnpocTpaHeHue GopiieBrka'’,

16 TIMHPO. CoxonoB K.M. «Kiumar 1 npombIciioBbie THIPOOHOHTHI BapeHiieBa Mopsi:
HeonpeneneHHOCTh 0XXHAAHMID, IPE3CHTANNS HA CEMUHAPE «AANTaIMs K N3MEHEHUSIM
kiauMara: Apkruka 1 Mypmasckast 061acTb. [Ipo6GneMbl MOPCKHX U IPUOPEKHBIX TEPPUTO-
puil», Mypmanck, 21 urons 2012 .

17 Maxkaposa O.A. K auHaMuKe apeajoB KpyHHBIX HA3eMHBIX MJICKOITHTAIOMINX MypMaHCKOH
obmactu B Hauanne XXI Beka / CoBpeMeHHBIE TPOOIEMBI 300- U (PriIoreorpapuu MICKo-
nuraroumx. Marepuansl koupepeniun (Ilensa, 15-20 mas 2009 r.). M.: ToBapuiecTBo
HayuHbIx usnanuii KMK, 2009. C. 51.

18 Makaposa O.A., Acuxonbm I1.3., Tronrep M. 3anersi 3oin0tuctoit nrypku (Merop
apiaster Linnaeus) Ha rpanune Poccun u Hopsernw//IloBenenne, SKoMOTHS U SBOTIOIHUS JK-X:
MoHoOrpaduH, cTaTh, cooduienus/ nox oou. pea. B.M. Koncranrtunosa. T. 2. Psisans: HIT
«Tonoc rybepunn», 2011. — C. 366-368.

E.N. Xne6oconos, O.A. Makaposa, O.A. Xneboconosa, H.B. [lonmukapnosa, U.B. 3anapun-
HbIi. [ITune! [acBuka. HII «I'onoc rybepaum», Pa3ans, 2007. 175 c.

1 imeercs B By GopiueBrk COCHOBCKOTO — 30HTHYHOE PACTEHHE BBICOTOM J10 3—4-X U Goiee
MeTpoB. [IprKoCHOBEHNE K HEMY BBI3BIBAa€T CHIIBHBIE 0)KOTH. DTOT HENIPHXOTIIMBBIHA 1 OBICTPO
pactyumii B B CCCP nocne Bropoii MUpOBO# BOMHBI IPEIIONAraid HCTIOIB30BaTh KaKk KOPM
JUTS CKOTA M Ha4aJIi KyJIBTUBUPOBaTh. OKa3a10Ch, YTO Ha KOPM OOPIIEBHK HE MIPUTOZIEH, HO B
pe3yIibrare 3Toi IeATeNbHOCTH OH IHPOKO pacCeIrICs 110 LIEHTpyY eBporeickoil yactu Poccuu,
a 3aTeM CTaJl «IIPOJIBUTaThCSD» Ha CEBEP, CTaB OMACHBIM COPHSKOM. http://borshevik.net.
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Ha 00pBOY C KOTOPBIM YK€ TpaTaTcst Hemaible ciiibl’. Uto Oynert, eciu
HE CIIepXKUBATh OOPIIEBUK, MOYKHO YBUIETh Ha ceBepe Hopeerun: Tam
3apOCIIH 3TOTO AJOBUTOIO PACTEHUS, KOTOPOE Ja’Ke HA3bIBAIOT «IIaslb-
Moit u3 Tpomcéy, yxe nocturaror 2-3 M.

OmnacHele MeTeoposiornueckue apiaeHus. [1o omacHsiM MeTeoposo-
TUYECKHUM SIBJICHUSM Ha €BpOIeHcKor yactu Poccun 1 B cTpaHe B Lie-
soM oco00 Beiaessuics 2010 rog ¢ 0O4eHb XOJIOAHON 3UMOM, PEKOPAHO
YKapKHUM JIETOM M OY€Hb TEIUION oceHbto. B MypMmaHckoit o0nactu 3tu
3¢ dekTh mpakTudecku He posBuIHCch. B 2010 rogy Tam ObLT TOJIBKO
0c000 X0MoAHBINA (eBpaab U OYCHHb TEIUTBIA Mail, HO 3TO HE 3HAUWT,
YTO Tak OyJeT Bcerga u 061acTh OyAeT B CTOPOHE OT KIMMATHYECKUX
AHOMAJIMH.

3umoit 2010/2011 rona anomanbHO AOJITHHA 1yii MypMmaHCKa Te-
PHOI CO CHEeXHBIM ITOKPOBOM JIEPIKAJICS HAa MECSI] JOJIBIIE «HOPMBD»
(cpennux 3HayeHuit 3a 1961-1990 rompr). D10 OBUIO CBS3aHO C HE-
OOBIYHO PaHHUM BBITIAJICHUEM CHETa.

B 2011 rony Habmroganuck CuibHbBIE KOJIeOaHUs «XOI0Aa» U «Tel-
7a» (1o 3TUMHU TEPMHHAMHU KJIMMATOJOTH MOHMMAIOT TEMIIEpaTypy,
CUJIBHO OTIMYaromyrcs ot cpeanei 3a 1961-1990 ronpl, cM. Bblle
nosicieHus K puc. 4.1, ctp. 98). bt XononHeli (eBpaib, Temas Bec-
Ha ¥ MIOHb, TEIUIBIA CEHTSIOPh, B 3T MecsIbsl B MypMaHCKe TemIie-
parypbl ObLITH OJIM3KH K PEKOPIHBIM 32 BECh NIEPUOJI METEOPOJIOTHYE-
cKuX HaOmroneHuid. Hanbonplme OTKIOHEHUS! OT CPEAHUX 3HAYEHUI
3a 1961-1990 roas! Habmonamuch B HOsIOpe — Ha 5—6 °C BbIIIE HOP-
MBI, 1 ocobeHHo B aekadbpe 2011 roma. Torga mo Bcemy ceBepy €B-
poreiickoit yactu Poccun u 3anagnoit Cubupu teMieparypa Bo3ayxa
npesslana Hopmy Ha 6—10 °C, a B psane mect — Ha 12—-14 °C (Gonee
NOJPOOHO CM. HIXKE MOoApa3zes N0 ApXaHTelIbCKoi o0nacTu).

[IporHo3 M3MEHEHUs TeMIEepaTyphl, MOJYYEHHBIH C MOMOIIbIO
Mojiesield mo0aJbHOrO M3MEHEHMs Kiumara (cM. Bblme puc. 4.5
U ero ONHCaHKe), TOBOPUT, UTO B MypMaHCKO#l 00J1aCTH MOXKHO OXKH-
JaTh CHJIBHOTO pocTa 3UMHHX TeMmrepaTyp (tabmn. 4.1). K cepenune
XXI Beka 3umbl MOTYT cTath Ha 5 °C temuee, yeM B KoHIlE XX BeKa.
3ameTuM, 4TO 3TO B cpenHeM. Ckopee Bcero, OyaeT depenoBaHUE
00BIUHBIX (MK O0Jee XoJoAHBIX 3uM) U 3uM Ha 10 °C (wmm maxe
Ha 15 °C) Gonee TemibIX, a 3TO YK€ COBEPLICHHO MHbIE MOTOAHbBIE
YCIJIOBHUSL.

2 Cnaii-moy o 6opiiesrke B Mypmancke: http://foto.mail.ru/list/murmandom/bor. Buneo
0 ToM, Kak B aBrycte 2012 r. 6opomnucsk ¢ 6opmeBukoM B Anarurax: http://www.tv21.ru/
news/2012/08/24/Mmewsid=48317
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Ta6nuua 4.1. NMporHocTnyeckana oueHKa U3MeHeHUn
TemnepaTypbl gna MypmaHckon o6nactu

B cpeaHem B 2011-2031 rr. oT B cpeaHem B 2041-2060 rr. oT

cpeaHero ypoBHsi 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,

°C
3uma +2,0 - +2,3 +4 — +6
BecHa +1,2-+15 +2,5-+3,0
INeto +1,0-+1,2 +2,0-+2,5
OceHb +1,2-+15 +2,5-+3,0
loa +1,2-+15 +3,0-+3,5

MemoyHuk: No AaHHbLIM KapT NporHo3a uameHeHus knumara [T O: http://www.voeikovmgo.ru, pasgen
«W3meHeHne knumata Poccun B XXI Beke»

Ha puc. 4.10 npexncraBieHbl JaHHbIE O MAKCUMaJIbHOU, CpeaHen
1 MUHUMaJIbHOM TeMIlepaType 3a roj Ha MeTeocTaHIIuu MypmaHCK
B 1965-2007 ronax — uepHble KpuBble. TaM ke IPUBEAECH NPOTHO3
BEPOSITHOTO U3MEHEHMSI JaHHBIX MapaMeTpoB B riepuon 1o 2035 roxa:
KpacHasl, 3¢JICHasi U CUHAS KPUBBIE COOTBETCTBEHHO. 3alITPUXOBAH-
HbIe 00JIaCTH — JMAana30Hbl BOBMOXKHBIX U3MEHEHHUH CPEeTHUX 3Haue-
HHI, MOKAa3aHHBIX HA KPACHOM, 3€JICHOM U CUHEW KPHUBBIX, UX TAKKE
Ha3bIBAIOT IMANA30HAMH HEONPEAEICHHOCTH IIPOrHO3a.

Jns MypMmaHCKa MaHHBIM IPOTHO3 MO3BOJSAET IPEAIIONIOKHUTD,
4TO 4yepe3 25 JeT MaKCUMaJIbHO KapKHe 3a rofl TeMIepaTypbl MOTYT
CYIIECTBEHHO yBeanUuThcst — ¢ +30 no +36 °C (amanaszon ot +30
no +42 °C). Temnepatypsl, paBHbie +30 — +33 °C, B MypMmaHcke
B IPOLUIbIE JECATUIETHS OTMEYaINCh HECKOJIIBKO pa3, HO jKapue
He Obut0. XKapa nmog +35 °C, 0cOOEHHO B YCIOBUSAX THIIHYHOM IS
MIPUMOPCKOT0 TOpOjia BHICOKON BIaXHOCTH, — OYEHBb TSKEINbIe IS
CEBEPHOI0 YeJIOBEKa YCIOBHSI, JaXKe €CIIU 3TO JIUIIb HECKOJIBKO THEH
U HE €XKETOJIHO.

CpennerofoBasi TeMIeparypa TakkKe MOXKET CYIIECTBEHHO BbIpac-
TU: ¢ HeiHemHUX +1,5 °C go +5 °C. DT0 B 11e7I0M XOPOIIO COBMAAAET
C MPOTHOCTHYECKON OIICHKOM Tl Bceil MypmaHCKol 001acTH, MOKa-
3anHo# Ha kapTe ['TO (cm. puc. 4.5).

BeposatHo, 115 MUHUMAaJIbHBIX TEMIIEPATyp MAHHBINM MPOTHO3 —
9TO, MPEXKAE BCEro, MIUIKOCTPALUsA PacTyILeld MEKIOJOBOU pa3HULIBL.
Jns MypMaHCKa OHa M Tak BEJIMKA, B OTIEIBHBIE TOIBI OBLTA MOPO3BI
-38 — -39 °C, a B npyrue roasl He ObLIO MOPO30B CHJIbHEE —22 —
—24 °C. MoXHO 0XXHJaTh, YTO 3Ta TeHACHLMs ycunutcsa. Cambie Xo-
JIOJTHBIE THU B OT/ICJIbHBIE TOJIbI MOTYT OYCHB 3HAUUTEIHLHO MOTETUICTh,
MOpo3bl He OynyT cunbHee —10 — —15 °C. OnHako B Jpyrue roJsl OHHU
MoryT nocturars —40 °C.
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MypmaHck
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HDOFHOS U3MCHCHUA KOJIHUYECTBA OCAJKOB, HOJ'Iy‘-IGHHI;IfI C IIOMO-
1160 MOJIeNel 100aMbHOTO U3MEHEHU KiuMara (CM. Bbllie puc. 4.6
U €ro OMHMCaHKe), TOBOPUT O TOM, YTO B MypMaHCKoi 001acTu MOX-
HO OXXMJIaTh YBEIWYCHHUS OCAJKOB, MPUYEM OOJBIIE BCETO 3UMOMU
(Tabmn. 4.2). K cepenuHe Beka KOJIMYECTBO 3UMHHUX OCAJIKOB MOXET
OBITH OOJIBIIIE TPUMEPHO HA YETBEPTh. ITO B CPETHEM: KaKHEe-TO 3UMBbI

Puc. 4.10

[JdaHHBbIe 0 rogoBOM
Makcumyme (BBep-
Xy), MUHUMYMe
(BHM3Y) u cpeaHe-
rogoBow Temnepa-
Type (B LleHTpe) Ha
cT. MypmaHCK 1 ux
OPUEHTUPOBOYHbIN
nporHo3 ao 2035 r.

MemouHuk: T.B. Tpyaa,

3.51. PaHbkoBa, MHCTUTYT rmo-
6anbHOro KnmMata u 3Konoruu,
Bonee aeTanbHoe onucaHue npo-
rHO3a CM. Bblilue Ha cTp. 105.




TEMA 4.

Ta6nuua 4.2. NMporHocTnyeckasa oueHKa U3MeHeHUN ocaakoB
ana MypmaHckon ob6nactu

B cpeaHem B 2011-2031 rr. oT B cpeaHem B 2041-2060 rr. oT

cpeaHero ypoBHs 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,
0, 0,

%o %o

3uma +5-+10 +15-+30
BecHa 0-+5 +10 - +15
Neto 0-+10 +5—-+10
OceHb 0-+10 +5-+15
lon +5—-+10 +5—-+15

VMemoyHuK: No AaHHbIM KapT NporHo3a uameHeHus knumara [T O: http://www.voeikovmgo.ru, pasgen
«M3meHeHne knumata Poccun B XXI Beke»

OCTaHyTCsl OOBIYHBIMH, a B Kakue-TO OyAeT B 2 pa3a OoJblle CHera
1 noxei (1), 9eM B KOHIIE MPOIIIJIOTO BEKa.

CBozika BEpOSATHBIX MOCHCICTBUA M3MEHEHUH KIUMara U Mpe-
JaraemMbIx Mep s MypmaHCKoi oOnacTu mpuBeieHa B TaOm. 4.3.

Chayana uayT HeratuBHbIe 3()(eKThl, UX Topa3io Oonblie, a TOTOM
MO3UTHBHBIE. HaCKONBKO BO3MOXKHO, COIMAIbHO-IKOHOMHYECKUE
1 DKOJIOTHYECKHUE MpoOIeMbl (TIEpBBIH CTONOEI TaOIHIIBI) BBICTPOCHBI
0 CTETMEHH MX BBIPAXCHHOCTH M 3HAYMMOCTH. BHauane nepeyncieHs
SIBJICHUS1, 00JIee YETKO BBIPAKEHHBIC W OTIACHBIE ISl TPUPOJIBI, SKOHO-
MUKH W KHU3HH JIIONIEH, a 3aTeM MeHee 3HAYUTENIbHBIC WK ¢1a00 mpo-
ciexuBaromumecs dp¢pexTel. Bo BTopoM cTondiie moka3aHo, ¢ KaKUMHU
W3MEHECHHMSIMH KJIMMaTa OHU MOTYT OBITh CBsi3aHbl. B Tabnuie coopana
uHbOpMaIHsI 0 TOCTEICTBUSAX U3MEHEHHSI KJIMMAaTa TOJBKO Ha OrKai-
e 10-30 net, a He Ha OoJiee JONTOCPOTHYO MTEPCTIIEKTHBY. DTO CAea-
HO JIJISl TOTO, YTOOBI BBIICTUTH BEPOSTHBIC MTOCIEACTBUS (TPETHH CTOI-
Oe1r), TpeOyroLMe MPUHATHS ONPEIEICHHBIX MEP B CAaMOM OJFKanIeM
OymyreM (4eTBepThIi cTOI0CI] TAOIHIIb).

Ta6nuua 4.3. CBoAKa CBA3aHHbIX C U3MEHEHUAMU KIMMaTa 3KONOrM4yeckmx
M couManbHO-3KOHOMMUYECKUX AABIIEHUIA, UX BEPOATHbLIX NOCNeACTBUN
u npegnaraembix mep ana MypmaHckon o6nactu

Mpo6nema Bnusinne nameHeHumn
Knumarta

BeposiTHble nocneacTBus Mpeanaraemblie Mepbl
M3MEeHEeHUN Knumarta

HeratuBHble

CHWXeHne YNCNEeHHOCTH YMeHbLUeHne negoBUToCTH Bo3moxHO ucuesHoBeHue M3meHeHne mapLupyToB
rPEeHNaHACKOro TIoNeHs Benoro mops. rPEeHNaHACKOoro TIoNeHs cynos. B 6yaywiem cosgaHvne
B benom mope. Mmbenb BecHo oTcyTcTBME B Tpa- B benom mope NONyBOMbHbIX NONYNAUMA Ha
YKMBOTHBIX NPU NPOXOXAEHUN | AULMOHHBIX ANS ToNeHewn 0Cco60 OXpaHsieMbIX NPUPOA-
cynoB (Npoknagke cyaoBbIX pavioHax nbAoB, NOAXOAALLMX HbIX TEPPUTOPUSAX — KNUMa-
kaHanos)?' ONs pa3MHOXeHUs! TUYEeCKUX yoexmiy?!

>>>

2! Boree JeTaNbHO CHTYyalUs OMICAaHa HIDKE B pa3/ele, MOCBIMICHHOM APXaHTelIbCKoi oba-
ey, cTp. 121-122.
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TEMA 4.

Mpobnema

PocT uucna npoctyaHbix 3a-
H6oneBaHui, criy4aes rpunna,
TNeroyHbix 3abonesaHui,
NMHEBMOHUM, B TOM Yncne y
neten??

PacnpocTtpaHeHue Ha ceBep
Knetwewn, pocT 3abonesaemo-
CTU 3HUEedannToM 1 Apyrumu
6onesHamnz

Bonee yactoe Bo3HMKHOBE-
HWe rononeauubl Ha goporax,
obneneHeHne J1OM1

CokpalleHue BpeMeHu
MCMOMb30BaHUS 3UMHUX JOpOr
(«31MHVKKOBY)

YMEHbLLEHNE [0MTOBEYHOCTU
30aHui 1 Opyrux o6bekToB
MHPACTPYKTYPSI

Mpobnembl ¢ neperoHom
oneHen (HEBO3MOXHOCTb
nepexofa pek u3-3a cnaboro
nbaa)

BceneHue HOBbIX BUAOB
JKVMBOTHBIX Y pacTeHui, B
YacTHoCTH, BopLueBMKa, HETU-
NUYHBIX BUAOB NTULZ

BnusiHne nameHeHnn
Knumara
Bonee BeTpeHas noroga
¢ 60nbLLUON BNAXXHOCTLIO
BO3ayxa

B uenom 6onee Tennas
noroga B BECEHHE-3UMHUI
nepvos, 4YTo BeAET K yBenu-
YEHUIO YNCINIEHHOCTU Krellen
N NX pacnpocTpaHeHuo

Bonee yacTble kone6aHus
Temneparypbl OKOIo HyneBoWn
OTMETKM (YepenoBaHus oTTe-
nenev 1 3amopo3KoB)

MoBblWeHWe TemnepaTypbl
BO3ayXxa B 3MMHUIA Nepuog,
bonee YacTble oTTenenu

[oBbIWEeHVe TeMnepaTypbl
BO34yXa B 3MHWIA Nepuwog,
6onee YacTble oTTeENeNy.
OTTenenu B panioHax, rae oHn
paHee He Habnoganuce

Bonee cnabein nen Ha pekax.
Bonee no3gHee yctaHoB-
NeHve NefoBOro NoKpoBa
HY>XHOW TOMLUMHbI

MoBbIWweHWe TeMnepaTypbl
BO34yxa 1 BOAbl, U3MEHe-
HUS1 CHEXHOTO MOKPOBa U
apyrve apdekTbl UBMEHEHUS
Knumarta

BeposiTHbIe nocneacTBus
W3MEHEeHUMN Knumarta
PocT 3a6oneBaemocTu, 0Co-

6eHHO y AeTeln, UMMYHUTET
KOTOpPbIX B APKTUKE HUXE, Yem
B Gonee HXHbIX permoHax

PocT 3a6oneBaemocTtun
OMacHbIMU «KnelleBbIMU»
Bone3HsAMU, B HaCTHOCTMH,
3HUedanMTom

Bo3HukHOBEHME aBapuit-
HOOMAacHbIX CUTyauun Ha
[oporax, CH/XEHMWE NPOMyCcK-
HoW cnoco6HocTh 1 GonbLuni
n3Hoc gopor. Npobnembl ans
pabotbl JI3M

PerynsipHoe TasiHue
«3MMHUKOBY B Havyane

1 KOHLE 3VMbl, HEHaEXXHOCTb
«3UMHUKOB», BO3HUKHOBEHME
aBapuHbIX CUTyaunn

CokpalieHue gonroseu-
HOCTM 3AaHUI U OpYrux
06BEKTOB MHPACTPYKTYPbI
NpUMepHO B [ABa pasa

Bce 6onee yactble npobne-
MbI C NEPEroHOM OflieHeMN.
HeBo3MoxHOCTb 32605 xu-
BOTHbIX B ONTUMarnbHoe Ansi
3TOro Bpems

BbiTecHeHMe KOpeHHbIX
obutarenen ApKTuKn

22 BriusiHue T00abHBIX KIIMMaTHYECKUX U3MCHEHHI Ha 3710pOBbe HaceeHus Poccuiickoit
Apxruku. Pesuu B.A. u np. M.: [IpencraButenscteo OOH B PO, 2008, 28 c.
http://www.unrussia.ru/sites/default/files/doc/Arctic-ru.pdf

2 TaM xe.

2 TTo undopmanyu u3 3anoseaHnka [TacBuk. KoHeuHO, 5TH JaHHbIC HENb35 OJHO3HAYHO CBS-
3BIBATh C U3MECHEHHUSMH KITMaTa: BEPOSATHO, 3/1€Ch JCUCTBYET HEMAJIO Pa3IMYHbBIX (JAKTOPOB,

¢ KiIuMar — OJHH U3 HUX.

MNpepnaraembie Mepbl

Pa3pabotka u peanusaums
npocunakTu4ecknx npo-
rpamMm, pekoMeHgauun ans
HaceneHusi u cneynanucToB
B cdhepe 30paBOOXpPaHEeHUs]
MoHwuTopuHr, paspaboTka u
peanu3auusi npodunakTun-
YeCcKUX Nporpamm, peko-
MeHJauui Ana HaceneHus
n cneunanucToB B cdhepe
34paBoOXpaHeHUs
MoHuTOpWHT, paHHee onoBe-
weHwue. NMpoekTupoBaHue
M CTPOUTENbLCTBO 4OPOT

n JI9IM, paccunTaHHbIX Ha
bonee yacToe YepenoBaHue
oTTenenen 1 3aMopo3KoB

U3meHeHue rpacdukoB
1 MapLUPYTOB ABMXEHUS
TpaHcnopTa, CTpouTenb-
CTBO MOCTOSIHHbLIX aBTOLAOPOT,
pa3BuTWE anbTepHaTUBHbIX
BWIOB TpaHcnopTa
CTpouUTenbLCTBO HOBbIX U
PEKOHCTPYKLMA CYLLIECTBYO-
LLMX 30aHUIA U COOPYXEHUN
No HOBbIM CTaHAapTam (4To
OJHOBPEMEHHO MHOTO flaeT
Ons aHeprocbepexeHus)
M3meHeHwne rpadmkoB ne-
peroHoB, co3AaHne HOBbIX
MecT 326051 XXUBOTHbIX. B
NpUHLMNE BO3MOXHO CO3Aa-
HVe cneumanbHbIX NePEXOAOB
Yyepes peku
MOHMTOPUHT 33 COCTOSIHM-
em akocucteM. Paspabotka
CUCTeMbl MEPONPUATUI NO
COXPaHeHWIo PefKnX BUAOB.
MepbI no npefoTBpalLeHnto
pacnpocTpaHeHUsi HOBbIX BU-
0B, B YaCTHOCTW, bopLyeBmka
>>>
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Mpobnema

CHWXeHne YNCNEeHHOCTH
paykoB 6ansiHycoB Ha aCTy-
apHow nutopanu Konbckoro
nonyocTtposa®
IMpOoHUKHOBEHMWE BpeauTenen,
Hanpumep, Kornopanckoro
XyKa, KOTOpbIe yXe UMetoTCsl
B 6onee HXKHbIX pernoHax?

Bce GonbLunin NoToK ntoaen,
rocelLyaloLmx 3anoBegHble
apKTuyeckne Tepputopmmnz’

MonapaHve 3arpssHSAOLLMX
BELLECTB 13 OTBanoB MnycTow
nopogpl («XBOCTOB»)?® B BOAY
1 BO3AYX

B uenom 6onee GnaronpusiT-
Hble YCIOBUS ANsi MOPCKOIo
cynoxoacTtea

BnaronpusaTHble ycnosus ans
COKpaLLEeHNsA OTONMTENbHOTO
Ce30Ha 1 MeHblLuen BbipaboT-
Ku Tenna

TEMA 4.

BnusiHne nameHeHunn
Knumara

[Mepuogpl ¢ NoBbILLEHHON
W NMOHWXEHHOW Temnepary-
poui Mopckux Bod. IameHeHune
CONeHOCTU BOA
MoBbilWeHWe TeMnepaTypbl
BO34yXa B BECEHHE-3UMHUIA
nepuvoa, 4To noBbILLaeT
3MMHIO0 BbPKMBAEMOCTb
BpeauTenen
[MoBbIWeHVe TeMnepaTypbl
BO3ayxa u Boa, bonee nerkasi
nepoBas cuTyaums B ApKTUKe

[MoBkIWEeHMe YacToTbl onac-
HbIX METEOPONOrMYECKMX
SABNEHNN

BeposiTHbIe nocneacTBus
M3MEHEeHUM Knumarta
BceneHue vyxepoaHbix
opraHu3moB. [oTeHumnanb-
HO HeraTMBHOE BIUSIHUE Ha
pbIGHbIE 3anachl
Yiwep6 ot BpeguTenemn cernb-
CKOXO3AWCTBEHHBIX KYNbTYp,
Hanpumep, kapTodens

PocT pekpeauyoHHoOM Ha-
rpy3Ku Ha (POHE U3MeHeHUS
Knumarta MOoXeT NpuBecTu

K Aerpagauum yasBuMbIxX
apKTUYECKMX IKOCUCTEM

3arpsisHeHue BO3ayxa,
MOYBbI 1 MOBEPXHOCTHbIX BOA
Ha OBLUMPHBIX TEPPUTOPUSIX
BOKpYT OTBanos

Mo3uTuBHbLIE

YMeHbLUEHWE 1eJoBUTOCTH
Benoro n bBapeHueBa mopei,
a Takxke CeBepHOro MoOpcKoro
nyTu B LenoMm. bonbLuni exe-
roAHbIN MEPUOA C OTKPbLITOM
BOAOM, cBOOOAHON OTO Nbaa

[NoBblWweHne cpegHen Temne-
paTypbl BO3ayxa

YpelweBneHne MOpPCKMX
nepeBo30k B benom n
BapeHueBom MopsiX, a Takke
Ha CeBepHOM MOPCKOM MyTn
B LieNom

IMNpopomkeHne gaHHon
TEHOEHUMN, YTO HEe UCKIoYa-
€T OTAenNbHbIX NET ¢ 0c000
XONOAHOW 3UMOIN. DKOHO-
MUs Ha oborpeBe 30aHu 1
COOPYXEHUM

Mpe

araemblie Mepbl

MOHMTOPUHT CUTYyaLWm 1 Cco-
CTOSIHWS! PbIGHbIX 3anacos.
YyeT hakTopa HeNoCTOsIHCTBA
Knumara

MoOHUTOPUHT cuTyaLum,
Mepbl MO YHUUTOXEHUIO
BpeanTenen 1 cosgaHnio
GapbepoB Ans UX NPOHWKHO-
BEHUs Ha ceBep
MOHMTOPUHT COCTOSHUSA
3KOCUCTEM, OrpaHUY4eHne
noToka TypucToB B Apk-

TUKY, pa3BuTHe Typu3ma B
COOTBETCTBMW CO CTPOrUMM
cTaHgapTamm

Mepexon k nonuroHam
3aKpbITOro UMY NOA3EMHO-
ro XpaHeHUsA C XOpOoLUNMU
BOASHbIMY PUMBTPaMK

YyeT chakTopa Henocro-
AIHCTBA knvmara. Jaxe npu
ONUTENbHOM OTCYTCTBUM
TSKENbIX NMbA0B, HY>XHO ObITb
K HUM roToBbiM. OBHOBREHME
1 yCUINEHUE NEefOKONbHOIO
cnota. CosgaHue HaaeXxXHou
TpaHCMOPTHOMN UHdpa-
CTPYKTYpbI

BHeppeHue rubkux cxem
BblpaboTkM 1 nojayn Tenna.
PeKOHCTpPYKUMs GrMOYHbIX 1
naHernbHbIX 4OMOB

>>>

2 PayoK THITMYEH JUTSl MECTHBIX 3KOCHCTEM, O3TOMY HETraTHBHBIN TPEH — HHIUKATOP Cepb-
€3HBIX U3MEHEHUH B 3KocUCTEME. YIHTH OH He MOXET U pearupyeT nepsbiM. Cm. A.B. I'ynu-
MoB, B.C. Ceuruna. bansaycs! (Semibalanus balanoides) kak 6nonormdeckne HHIUKATOPHI
paHHUX DI00ANBEHBIX U3MEHEHHH cpenbl B ApKTHKe/I 100aIbHbIe KITMMAaTHIeCKUE N3MEHEHUS
U MX BIIUSIHUE Ha 3KOCHCTEMBI aDKTHUECKHX M CyOapKTHYECKUX PerHoHOB. AnaTuThl, 2011.

C.27.

% Ha ceBepo-3amajie Poccun oTMeueH (akT MUrpaliiu KoJopasckoro KapTodeapHOro xKyKa
B OoJiee ceBepHBIC PAiOHBI U €TO YACTUYHOW aKKIMMATU3AINHU BCICICTBUE MATKHX 3HM.
Konopaznckuii )xyk nporuk B Kapenuto, BCTpeuaeTcs B I0XKHBIX paiioHaX ApXaHIenbCKOH
obnactu u Pecrryonmku Komn. MoXHO OTMETHTB, YTO XapaKTep paclpoCTpaHEeHHs BpeIuTe-
JIeH, TaTOreHOB M COPHAKOB B Poccuu oTpakaeT mio0anbHy0 TEHACHIUIO UX MUTPALIH IO
HarpasieHuto Ha ceBep. Cm. YerBeproe Hanmonansaoe coobmenne PO no PKUK, Pocrua-
pomer, 2006. C. 80. www.unfccc.int

2B 2000-¢ rozil MOTOK TypUCTOB yBeuumics B 10 pa3 u goctur npumepHo 70 ThIC. Yell.

B TO/I.

23 Haan/IMep, Ipyu MaJIOM KOJIMYE€CTBE OCAZIKOB CTOKH U3 OTBAJIOB HyCTOﬁ MOpoAkblI, 3a4acCTyrO
OOoraThIX TSHKEIBIMU METaJllIaMH, HC p3.36aBJ'[$IIOTC5[ BOJIOI B TOCTAaTOYHOM CTEIIEHU U BMECTE
C BOJIOM BBIHOCSITCS 32 Mpeacbl MNOJIMIroHa B KOHIECHTPAUAX, MTPEBIIIAIOMINX MIPEACIIEHO
JO0IyCTUMBIC. HpI/I IITATEIIbHOU 3aCyX€ Ha XBOCTOXpaHWJINIIAX BO3HUKAIOT ITBLJIEBBIC 6ypI/I



TEMA 4. PETWOHANIbHBIE U3MEHEHWA KNUMATA W X BEPOATHBIE MOCNEACTBUA

Mpobnema

MoTeHunanbHO — NO3UTUB-
HOe BNnaHne Ha prGHble
3anachbl

BnusiHne nameHeHnn
Knumara
[NoBbIWeHWe cpegHel Temne-

paTypbl BOAbI M BO3dyxa

BeposTHbIe nocneacTeust
U3MEeHEeHUN Knumarta
Bo3moxeH pocT pbIGHbIX
3anacoB (bonbLuas Heonpe-
[eneHHOCTb NPOrHO30B)

‘ lMpeanaraemble Mepbl

MOHUTOPUHT COCTOSIHUS PbIb-
HbIX 3anacoB. YyeT ¢akTtopa
HEMOCTOSIHCTBA Knumara

CHwmxeHue uncna obmopoxe-
HWI, TpaBM, cepae4HO-CoCy-
ONCTbIX U KOXHbIX 3a6onesa-
HVII7I, CBA3aHHbIX C HU3KUMW
Temneparypamu

YMeHbLUeHME Yncna aHen ¢
0COBEHHO HU3KMMU TeMNepa-
Typamu

MpopomkeHne TeHaeHUUN Ha
yMeHblUeHUe «XonoAoBbIX»
3aboneBaHni, YTO HEe UCKITo-
YyaeT OTAenbHbIX NET C 0C000
XOIOAHOW 31MOoW

Yuyet chakTopa HenocTo-
AIHCTBa knumarta. Jaxe npu
ONUTENBHOM OTCYTCTBUM
XOnoAHbIX 3UM, HYXXHO ObITb K
HVM FOTOBbIM

MpoaBuxeHne KycTapHUKOB
1 Apyron pacTUTeNbHOCTU Ha
ceBep U BBEPX MO CKIOHaM

MoBbIWeHWe TemMnepaTypbl
BO34yXa, U3MEHEHUSI CHEXHO-
ro NokpoBa u apyrue acpdek-
Tbl UI3BMEHEHUA KNMmaTa

MoTeHunansHo — yBenuye-
HUE KONUYecTBa NULLEeBbIX
pecypcos

MOHUTOPUHT cUTyaumu v
nccnegoBaHve nocneacTsui
NS 9KOCUCTEM

MemouHuk: OLeHKa MakpO3KOHOMUYECKIX NOCNEACTBUI M3MEHEHWIA KnMMaTa Ha Tepputopun Poccuiickon degepauun Ha nepuog o
2030 r. v ganbHenwwyto nepcnekTusy, nog ped. B.M. Katuosa v b.H. Mopdupeesa, Pocrugpomet. M.: 'APT: naBHas reogusnyeckas

obcepsatopus, 2011. 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-makroekonomicheskih-posledstviy-izmeneniya-klimata-
na-territorii-rossiyskoy-federatsii.html; OueHouHbI Aoknag 06 U3MeHeHNsX knuMaTa 1 UX NOCNeACcTBUSX Ha TeppuTopum Poccuinckon
®epnepauun, 7. 1 m 1. 2, Pocruapomet, M., 2009. http://climatechange.igce.ru; CTO4HMKH, yka3aHHble B CHOCKax k Tabnuue; uHdopmauys,
cneumansHo NomyveHHas OT 3anoBEeAHVKOB, 3aKa3HUKOB 1 HALMOHaIbHbIX NapKOB NPW MOLATOTOBKE AAHHON KHUTW.

Pestome. Tabmuma 4.3 moka3bIBaeT, 4YTO HEraTUBHBIX d(P(HEKTOB Kyna
OoJIbIIIe, YeM MTO3UTUBHBIX, & UMEIOIINECS BOSMOKHOCTH TPEOYIOT HEMAJIO
YCHUIIHIA, YTOOBI UMM BOCHOJIB30BaThesl. Cpein MOTEHIMATBHO TTO3UTHB-
HBIX 3 PEKTOB — OoJiee cadble JIbIABI B APKTUIECKAX MOPSX U JTyUIlUe
BO3MOXKHOCTH JUTS CylnoxozcTBa. OHAKO, KaK MOKa3bIBACTCS BO BTOPOM
TEeMaTHYeCKOM pasJiesie, OCBIIIEHHOM ApPKTHKE, €Il OYeHb PaHO OTKa-
3BIBAaThCS OT JIEZOKOIBHOTO (hriota (puc. 4.11) wim cHmKaTh TpeOOBAHHS

K CyZlaM, KOTOpbIe MOTYT MOITH 110 CeBepHOMY MOPCKOMY ITyTH.

Puc. 4.11

Nepokon Bawrau.
FloBopuTbL 06 OTKase
OT fie4OKONIOB eLle
O4YeHb paHo

®oTo: © OrYM «AtomdnoT»




Puc. 4.12
OTKINoHeHue
cpegHerogoBom
TeMmnepaTypbl Ha
CT. ApxaHrenbck
OT cpegHen 3a
1961-1990 rr.

Memounuk: T.B. Tpyaa,
3.41. PaHbkoBa, MHeTUTYT rro-
©arbHOro KnuMata u 3Konorum
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TEMA 4.

Cpenu HeratuBHBIX 3()(HEKTOB HET KaTacTpOPUUECKUX, HO YIPO3bI
JOCTAaTOYHO CHJIBHBI, U OTHECTUCHh K HAM HAJI0 CEPbe3HO. JTO H CIia-
ceHue TIoeHel B bemom mMope, u npoduakTrka 3a00neBaHuii, B TOM
qrcie 3Hue(danuTa, 1 HOBbIE TOAXObI K CTPOUTEILCTBY JIOMOB U J10-
pOT, W HEIOIyIIEHHE MPOHUKHOBEHHS B OONACTh HOBBIX pPACTCHHUUN
U KMBOTHBIX, BpEIUTENEH, KOTOPBIE YK€ MMEIOTCS B OoJiee HOXKHBIX
peruoHax, u T.1.

Apxaxrenbcxas 06nactb

Temneparypa. C 1976 rona yBenuyeHue CpEeAHETONOBOW TeMIiepa-
Typbl B TIpe/iesiax MaTepPUKOBOM 4acTH ApXaHreiabCckoi obmactu (6e3
Henenxoro aBroHoMHOro okpyra (HAO) u apkTudeckux OoCTPOBOB)
coctaBuio npumepHo 1,5 °C. HAO paccmarpuBaercs HUXKE B OT/EIb-
HOM TOJIpa3ziesie, a CUTyallMsl Ha apKTHYECKUX OCTpPOBax oOCyKnIa-
Jach paHee BO BTOPOM Te€MaTU4eCKoM pasfeine. Takoil poct Temmnepa-
Typbl TUIIHYEH 1715 Bcell eBporneiickoil yactu Poccuu (cm. puc. 4.2),
HO B 2,5 pa3a Oonbliie, yeM B MHUpe B 11esioM. [1o ce3oHam n3smMeHeHue
TeMIIepaTypbl ObLIO NPAKTHYECKU OJAMHAKOBBIM.

ITo HaOmromeHUsIM Ha MeTeocTaHIMu ApxaHrenbck (puc. 4.12)
MOXXHO BHJETh, YTO POCT CPEIHErOJ0BOM TEeMIeparypbl 3aMETEH,
HO OH TOpa3/i0 MEHBIIIe aMIUTUTYIbI MEKTOIOBBIX KoseOanuit. JInneii-
HbI1i Tpen 3a 19762010 roast cocrasiser 0,48 °C/10 ner.

°C 3,0

1940 1950 1960 1970 1980 1990 2000 2010

——e————o HabniogeHus
11-neTHee crnaxuBaHune

JINHenHbIN TpeHa

¥ Joknan 06 0COOEHHOCTSX KinMara Ha tepputopuu Poccuiickoii ®enepanuu 3a 2011 rox.
M.: Pocrugpomer, 2012. www.meteorf.ru
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Ocajxu. KonmnuecTBo BBINIAIAONINX 34 T OCAAKOB B LIEJIOM 110 00-
JacTu ¢ cepenunbl 1970-X mpakTUYeCKH HE MU3MEHUJIOCH (B JaHHOM
Moapaszesie Be3e MMEeTCsl B BUAY MaTepuKoBasi 4acTh obmactu 0e3
HAO). Heckonbko 0ombliie 0caikoB CTajao 3UMOM M BecHOU. JleTom
KOJIMYECTBO OCAJKOB B CPEIHEM IO OOJIACTH HE U3MEHUJIOCH, HA IOTe
obnactu ux crajgo HemHoro menbine®’. IIpocTpaHCTBEHHOE pacmpeie-
JIEHHE U3MEHEHUI 0CaJIKOB BECbMa HEOAHOPOAHO. B uacTHOCTH, B Ap-
XaHTEIbCKE OTMEUAeTCsl CYIIECTBEHHBIH POCT KOJIMYECTBA OCAJKOB
(puc. 4.13). B 1961-1990 rogax cpemHee KOMMYECTBO OCATKOB COCTaB-
nsmo 46 mm/mecst. 3a 1976-2010 roasr TUHEHHBIA TPEH COCTABUI
2,0 mm/mecs 3a 10 mer.
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1935 1945 1955 1965 1975 1985 1995 2005 2015
Huxe Hopmbl I Bbiwwe HOpMbI
Hopma 1961-1990 e TpeHp 1976-2010

OTMmeuaeTcsi pOCT HETIOCTOSTHCTBA — BPEMEHHOW HEPaBHOMEPHO-
CTH BBINAJCHUS 0CATKOB. [Ipy MpakTHYECKU TOM ke OOIIEeM KOJIHue-
CTBE OCAJKOB HaOIOaeTcst OOMbIe CUIBHBIX JOXKACH U CHETOIAIOB.
B coueranmu ¢ 6oee 4aCTHIMH IEPUOJAMHU TETIJION MOTOABI 3TO CO3/1a-
€T YCIIOBUS JUTs 00Jiee pe3KHMX U BRICOKHX MTABOJIKOB U HABOJAHCHUH, Jie-
JIOBBIX 3aTOPOB U T.1. HEMmoCTOSHCTBO MOXKET MOPOXKAATh U 0OpaTHbIE
addextrl. [To napopmarm n3 KeHozepckoro HaMOHAIBHOTO TapKa,
B TIOCJICTHUE TOJbI HAOIIOAAETCSl KOPOTKHI BECEHHHUI TTABOJIOK C TO-
CIEYIOIIUM TaJICHUEeM YpOBHEH BOJbI B MEXEHb (JIETHUH MUHUMYM
BOJIbI B peKax) /10 KpailHe HU3KUX OTMETOK, & TAaK)K€ IOYTH IOJHOE
nepechbiXaHue HeOOJBIINX BOIIOTOKOB.

Cpennsisi BbICOTa CHEKHOTO MOKpoBa 3a mocieanue 3040 mer
MPAKTUYECKH HE W3MEHWJIACh, HO BHICOTA MAaKCHMAJIbHOTO 32 3UMY

30 Toknan 06 0COOEHHOCTSX KinMara Ha Tepputopun Poccuiickoit denepanuu 3a 2011 rox.
M.: Pocrunpomert, 2012. www.meteorf.ru

Puc. 4.13
OTKnoHeHue ropo-
BOro Konuv4yectBa
0ocagKoB OT HoOp-
Mbl — cpegHero 3a
1961-1990 rr.

Wemounuk: T.B. Tpyaa,
3.1, PaHbkoBa, MHCTUTYT rno-
6arnbHOro KnuMata u 3konorum
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CHEXHOTO TIOKPOBa 3HAYUTEIBHO yBeaMuMiIach. [1oqo0Has cuTya-
WSl — OJIHO U3 CJICACTBUI 00JIee HEPABHOMEPHOTO PEKUMA BBIMA IC-
HHSI OCAJIKOB B COYETAHHHU C KOJICOAHUSAMH TEMIIEPATypPhl M TassHUEM
YaCTH CHEXHOTO MOKpoBa®!.

MHoroseTHssl Mep3J10Ta B pacCMaTpUBaeMOM YacTH 00JIaCTH «OCT-
pOBHas», B YaCTHOCTH, B pailoHe Me3enu. OHa JieTajabHO HCCIEeI0Ba-
nack yueHbiMu MHCTHTYyTa 3KONMormueckux mpodnem CeBepa PAHY,
OTMEYaloIIMMU COBMECTHOE BO3/IEMCTBHE HAa MEP3JIOTY MHOTHX (hak-
TOpOB, 4yTO Aenaet 3¢(dekrsr mokansHbIMU. [103TOMY B 30HE MHOTO-
JIETHEH MEep3JI0Thl HY)KHO WHCIIEKTHPOBATh COCTOSIHUE TPYHTOB IO
KaXIbIM OOBEKTOM OTIEIHLHO>.

Hsmenenns ¢iopsl ¥ dhayHel. HaranHoe ¢cBUIETEIHCTBO U3MEHE-
HUN — MpoOiieMa BbKMBAaHMSI TPEHIIAHCKOTO TroNeHs B berom Mope.
On TUnMuHBIA obuTarens Apeidyromux 1pa0B benoro, bapenmesa
u 3anaaHoi yactu Kapckoro mops. Jljist pa3MHOKEHUS U JTUHBKH THO-
neHu unyT B benoe Mope u B (heBpanie-MapTe CKAIIUBAIOTCS BO JIbJIaX
NECATKAMHU M COTHSIMH THICSY — 00pa3yroT 3aJIe:KKH. TIOJICHN HE MO-
I'yT pa3MHOXaTbCA Ha Oepery, MOCKOIbKY TaM UM YTPOXKAIOT BOJIKH,
cobaku u apyrue XumHuku. CaMKu BEIOUPAIOT MPOYHBIE TOPOCUCTHIC
JIBJMHBI M PACIojIaraloTces Mo uX Kpasm OJrke K Bojie®.

JlnutenpbHOE BpeMsl TPEHJIAHACKUI TIONEHb ObUT 00BEKTOM MOp-
CKHMX ITPOMBICJIOB IIOMOPOB, OCOOEHHO IEHWINCHh OCTbKU — JETEHBI-
I B BO3pacTe 10 2 HEeAeNb ¢ OCNbIM IMyHIIUCThIM MeXoM (puc. 4.14).
B nacrosmee BpeMs IpombIcell 3anpenieH. beabku nuTarTes MoJo-
KOM C KUPHOCTHIO 110 40%, n30eraroT BOJbI M BEIyT MAJIOOIBI>KHBIN
o0pa3 xu3Hu. Jleq ¢ TpelrHaMu U/WiH C JIy>KaMU Ha TIOBEPXHOCTH AJIs
OENTbKOB OUEHB OIMACEH: MEX Y HUX OYCHb TEIUIBIH, HO HE BJIArOCTOM-
KW, HAMOKIIINE >KUBOTHBIC OOJICIOT U THOHYT OT IMEPEOXJTAKICHUS.
[Toatomy nanst GenbKOB THOENBHO B3JaMbIBAaHUE JIbAA MPOXOAAIIUMHU
yepe3 3aJeKKU CyJlaMU, KOTOPBIE B YCIIOBUSX MEHBIIEH JI€IOBUTOCTH

31 Toknag 06 0COOSHHOCTSAX KuMara Ha Tepputopun Poccuiickoit ®enepanun 3a 2011 rox.
M.: Pocruapomert, 2012. www.meteorf.ru

32 [Ieapiman FO.T., Bonoros U.H., Mosckwuii C.A. M3MeHeHus KIIMMATa M X BIMSHUE HA
OKPYXKAOIIYI0 IPUPOIHYIO Cpey eBponelickoro ceBepa Poccuu // I3aMeHeHHEe OKpyKaromeit
cpenpl 1 Knumara, ToM VI, MI3MeHeHus kiuMmara: BIUSHHE 3eMHBIX U BHE3EMHBIX (haKTOPOB.
M.: UDA PAH, 2008. C. 80-91.

33 OCHOBHbIE IPUPOIHBIC H COLMATBEHO-9KOHOMHUYECKHE MOCTICACTBUS H3MEHEHHST KITUMaTa
B paiioHaX paclpoCTpaHEeHHs MHOTOJIETHEMEP3JIBIX IIOPOJ: IIPOTHO3 HAa OCHOBE CHHTE3a
HaOmoneHnit 1 MmoaenupoBanus. [lox pen. O.A. Arucumosa. CII6.: [ocynapcTBeHHbIH -
ponorudeckuit MHCTUTYT. http://www.permafrost.su/publications

3* TTomopckast sHumKIoneaus: B 5 ./ . pex. H.IT. Jlasépos. Apxanrenbck, 2001. T. II: TIpu-
pona Apxanrensckoro Cesepa / . pex. H.M. brizoBa. Apxanrensck, [Tomopckuii yHuBepcH-
tet, 2007. 603 c.
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Benoro Mopst criocOOHBI JIETKO HJITH Yepe3 MecTa Pa3MHOKCHHUS KU-
BOTHBIX. [IpH mpokIaaKe TOIbKO OJHOTO JIEAOBOTO KaHaa JIsl IPOXO-
Jla CyZI0B MOTYT THOHYTB JI0 THICSUM O€TBKOB, a OOIITHE TTOTEPH 3a TOJI
JOCTHUTAIOT ACCATKOB THICSY (IO CTa THICSY), UTO CTABHUT BCIO TOITYJIs-
LU0 Ha TPaHb BEDKUBAHUS.

YToOBI MpeOTBPATUTh THOENb )KUBOTHBIX, B KOHIIE MapTa-arpe-
JIe 3JI€KKH OTCJIEKUBAIOTCS cO cnyTHUKOB. Tak, B 2012 roay oHu
ObLTM 0OHApY’KEHBI B CEBEPHON YaCTU MOPS: HA CIyTHUKOBBIX CHUM-
KaxX XOpOIIO BUIHBI JIYHKH — «IIPOJBIXU» TIOJEHEH U CIIEIbl JKU-
BOTHBIX Ha cHery (cM. puc. 4.14). lanee nHbopMamus nepenaeTcs
B IITA0 JIEJOBBIX ONEpAlMii apXaHIeJbCKOI0 MOPCKOro MopTa i
OpraHu3aliy IBUKCHHS CYI0B B 00x0/1 3anexek™. Ceiiyac OT Kanu-
TaHOB CYIOB TpeOyeTcsl UX 00XOAUTh, U KUBOTHBIX THOHET TOpa3ao
MEHbIIIE.

CoBpeMeHHOE MOTEIJICHNE KJIUMaTa U yMEHbUICHUE JIEJOBUTO-
ctu benmoro mMopsi BelneT K COKpAILEHUIO CKOIJIEHUM CaMOK T'peH-
JAHJCKOTO TIOJICHS Ha JAPeH(YIOMHMX JIbIaX BO BpPEMsl POKICHUS
Y BBIKApMJIMBaHUs JeTeHbINIeH (puc. 4.15). YacTeie oTTeneu ¢ pas-
pYIICHHEM TMPUIMIAWHBIX JTHI0B CIOCOOCTBYIOT BBIHOCY JETEHBIIICH

35 http://www.scanex.ru/ru/news/News_Preview.asp?id=n173212171

CorracHo pachopsuKEHHIO KallMTaHa apXaHrelIbCKOr0 MOPCKOTO MopTa, c6op uH(pOopMaIuH o
MeCTax MacCOBBIX 3aJICKEeK IPEHIIAHICKOTO THOJICHS [IPOBOIKTCS VIS ONICPATHBHOM paspa-
GOTKH U Tepe/iaur Ha Cy/Ja peKOMEHIAINH JUTsl CIIeJOBaHKS BO JIbAaX B 00XOJ 3aJICKeK Ha
JOCTAaTOYHOM PACCTOSTHUH, HACKOJIBKO 3TO 6E30MacHO U MPAKTHYECKH BO3MOKHO JUIS CY/IOB.

Puc. 4.14

Benek — geTeHbIW
rpeHnaHAcKoro TH-
neHs (cneea)

CnyTHuKoOBas KapTa
yactn benoro mops
22 mapTta 2012 1.
(cnpaBa), KpacHbI-
MU KpY>XOYKamMu
OTMeYeHbl NyH-

KN — «NPOAbIXU»
THONIEHEN, BOKPYT
KOTOpPbIX cocpeno-
TOYE€Hbl XXKMBOTHbIE

®ot0: Mropb KoHcTaHTHHOB /
WWF Poccum

Kapra: http://www.scanex.
ru/ru/news/News_Preview.
asp?id=n173212171
http://elibrary.ru/item.
asp?id=17097641
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Puc. 4.15
CnyTHMKoBas Kap-
Ta Benoro mops,
22 mapta 2012 r.
TeMHbIA TOH — TOH-
Kune nbabl v OTKPbI-
Tada BoJa, CBETMbIN
TOH — nbabl. CUHUI
KBagpatr — MecTo
cocpenoToveHns
THONEHUN

MemoyHuk: http:/fwww.scanex.
ru/ru/news/News_Preview.
asp?id=n173212171http://
elibrary.rufitem.asp?id=17097641

TEMA 4. PETUOHANbHBIE W3MEHEHNA KNUMATA W WX BEPOATHBIE NOCNEACTBUA

U CaMOK B OTKPBITOE MOpE C HEOIarompusTHBIMU YCIOBHSIMU IS
BBIKAPMJIMBAHUS MMOTOMCTBA. BeposiTHO, B OyayIiem, ecliu Jibja cTa-
HET COBCEM MaJio, HeoOXoAuMo OyIeT HaXOAUTh U CO3/1aBaTh 3aIo-
BEJIHBIE OCTPOBA, TJe OCIbKH CMOTYT MOJAPACTATh U OJaromoIyqHO
TOXKUAATHCA JIMHBKU. Ha COCTOSSHMM COBpEMEHHOW MOMYJISINN He-
TFaTUBHO CKAa3bIBAIOTCS WU MOCJIEACTBUS YPE3MEPHOTO BBIJIOBA TAKHX
pBIO, KaK caiika U MOWBa, KOTOPBIMU MMUTAIOTCS TIOJICHHU.

Ectb u npyrue, MeHee sBHbIE, CBUIETENILCTBA U3MEHEHUN (IIOpHI
U ¢ayHbl, OTMEUEHHBIE HIKE B CBOJHOM Ta0I. 4.6.

OnacHble METEOPOJIOTUYECKHE sBIEHUA. [[0 onacHBIM SIBIEHUAM
Ha eBporelckoi yacTu Poccun u B cTpaHe B 1IEIOM 0CO00 BBIJIEIISIICS
2010 rog ¢ o4eHb XOJOIHOM 3UMOM, PEKOPHO >KApPKHUM JIETOM U OYEHb
TEIUIoi oceHblo. B Apxanrenbckoit o6mactu 3Ti 3(h(HeKThI IPOSIBUIINCH
ciabee, 4eM B LIEHTPE U Ha IOre €BPOIEHCKON 4acTH CTPaHbl, HO J0-
CTaTOYHO CWJIBHO, IIPUYEM B BHUJE YEPEIOBAHUS XOJIOAHBIX U KAPKUX
NIEPHO/IOB.

ITocne xonoaHoM, HO He pekopAHOiL, 3uMbl 2009/2010 rona Gb11 Ten-
BT arpestb U pexopaHo xxapkuit mait 2010 rona. CpennemecsiyHasi Tem-
reparypa masi mpeBblaia «HopMy» (cpenHtoro 3a 1961-1990 rossr)
Ha 5 °C u Oonee. bbuin MOOGUTHI pekop bl MAHCKUX Temreparyp B Ap-
xaHrenbeke U OHere 3a Bech nepuoj Haomonenuii ¢ 1936 ropa. 3atewm,
MEXJy ONM3KMMH K HOPME U NMPOXJIaJHBIMU HIOHEM U aBI'yCTOM, OBLI
OYEHb JKapKuil utonb, B OHEre — C peKopAHbIMU Temreparypami. [lo-
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cie atoro oceHb 2010 roga, B oTiIM4Me OT APYTrUX PETMOHOB CTPAHBL,
Obl1a HOpMaJIbHOW: HU YKapKOW, HU XOJIOAHOM.

3uma 2010/2011 roga Havyazack ¢ XOJIOJHOTO JIeKaOpsi, KOraa TeMIie-
patypsl onycTHIIMCh Ha 6—7 °C HHXKe HOpPMBI. SIHBaph COOTBETCTBOBAJ
HOpMe, a eBpaib Ob11 Ha 6—7 °C xononHee HOpMbI. Clieyromasi aHo-
MaJTHs TIPUIILIAch Ha U0l — ObUT0 Ha 4 °C BhIie HOpMEL. Kpome Toro,
(eBpasib, HIOHB U HIOJIb OTIIMYAJINCh HU3KUM KOJIMYECTBOM OCAJIKOB.

Odenp OonbIas aHoMamus OblTa oTMeueHa B jekadpe 2011 ropa.
Torna mo Bcemy ceBepy eBponerickor yactu Poccuun u 3anagnoi Cu-
OupH TemmepaTrypa Bo3ayxa IpeBblnaia HopMmy Ha 6—10 °C, B psne
MecT — Ha 12—-14 °C (puc. 4.16). Ha MHOTHX MeTEOCTaHIMX JIeKaOph
2011 roga okazancs camMbIM TEIUIBIM 32 BECh INMEpPUON HAOITIONCHUIA.
B Apxanrenbcke cpenHeMecsuHas temneparypa cocraswia —1,1 °C,
yT1o Ha 9,2 °C BBIIIE HOPMBI.

daxTtnueckn B nekabpe 2011 roma Ha ceBepe ObUIa «BOJHA»
XKapbl, IO BEJIMUMHE Takas ke, KaKk B LIEHTPE €BpONEeHCKOl dacTu
cTpansbl B utone-aBrycre 2010 roga. [Ipyroe neno, 4To OHa mpuuuiach
Ha JIekaOpb W He BBI3BaJia JIECHBIX MOXapoB. BcTaeT Bompoc o Tom,
KaK 4acTO MOTYT BO3HHMKaTh TaKHE aHOMaJIMU. B camom o01eM Buje
MOKHO OPMEHTHUPOBOYHO CKa3aTh, yTo ¢ 1960 rona rmobanbHOE MO-
TEIUICHHE NMPUMEPHO B 3 pas3a yBEIMUYWIO BEPOSTHOCTH MOJOOHBIX
BCILJIECKOB TeMIIeparyphl (0ojee NeTaabHO CM. MEPBbIM TeMaTHue-
CKUH paszedn, cTp. 48).
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Puc. 4.16
AHomanuu cpeg-
HeMecsiYHOW TeM-
nepaTtypbl Bo3ayxa
B Aekabpe 2011 r.

Memoyruk: Joknan 06 ocoben-
HOCTSIX KIMaTa Ha TeppUTOpUN
Poccuitckon ®epepaumm 3a 2011
rog. M.: Pocruapomer, 2012.
www.meteorf.ru
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IIporHo3 U3MEHEHMsI TEMIIEPATYPBI, IOJIYYEHHBII C IOMOILIBIO MO-
nenel T100anbHOrO0 M3MEHEHUs KiuMara (M. Bbllie puc. 4.5 u ero
OIHCaHKE), TOBOPUT, YTO B ApXaHIeJIbCKOW 001aCTH MOXKHO OXKHUATh
CHJIBHOTO pOCTa 3UMHUX Temneparyp (tabi. 4.4). K cepenune XXI Bexa
Ha ceBepe MaTepukoBoil yactu obnactu (6e3 HAO) 3umbl MOTYT cTaTh
Ha 3,5-6 °C Teruiee, yeM B KoHIle XX Beka. JT0 B cpeaHeM. Ckopee
Bcero, OyneT HaOmoAaThCsl yepeqoBaHue OOBIYHBIX MM Jaxke Ooliee
X0moaHbIX 3uM U 3uM Ha 10 °C (unmu maxe Ha 15 °C) OGomnee TeruibX,
TO €CTh COBEpPILIEHHO MHBIX, YEM T€, K KOTOPbIM MbI MPUBBIKIH. Jli1s
cpaBueHus: «+10 °C» — 310 Hexkadbpp 2011 roma B ApxaHrenbcke, Ko-
riaa 6110 He MuHYC 10 °C, @ TOYTH HOJIB.

Ha puc. 4.17 npencraBieHbl JaHHbIE O MaKCUMAaJIbHOM, CpeaHen
Y MUHMMAaJIbHOW TeMIIepaType 3a IOl HA METEOCTaHIIUU APXaHIeIbCK
B 1965-2007 rogax — uepHble KpuBble. TaM e NpHUBENEH IIPOrHO3
BEPOSITHOTO U3MEHEHHUS JTaHHBIX TapamMeTpoB B nepuon 1o 2035 roaa:
KpacHasl, 3eJIeHass U CUHSS KPUBBIE COOTBETCTBEHHO. 3alITPUXOBAH-
HbIE 00JIACTH — JIMana30Hbl BO3MOXKHBIX U3MEHEHHI CpeIHUX 3Haue-
HUM, TOKAa3aHHBIX HAa KPacHOM, 3€JICHOM M CHHEN KPHBBIX, UX TAKXKE
Ha3bIBAIOT IUANa30HAMH HEOIPEAEIIEHHOCTH MTPOTHO3A.

MO)KHO OXHNJaTb, YTO MaKCUMAJIBHO BBICOKHE 3a I'OJ] TeMnepaTypBI
OyayT yBenmuuuBarhcs. J(Mama3oH HEOMPENeTIeHHOCTH JaHHOTO IPO-
THO3a BEJIHK: OT HEOOJBIIIOTO CHUKCHHUSI MAKCUMATBHON TeMITePaTyphI
1o >kapel mox +38 °C. B Apxanrenbcke +32 — +33 °C nabmroganoch
MHOTO pa3, TAKUE CUTyallMH OBbLIN OYE€Hb OMACHBI C TOUYKU 3PEHUS BO3-
HUKHOBEHUS JICCHBIX ToxkapoB. JKapa mox +35 °C Oyzxer emie Oonee
MTO’KapOOITACHBIM SIBIICHUEM.

Campble XOT0HBIE JHU MOTYT OY€Hb CHJIbHO TIoTerieT — Ha 10 °C
(pazodpoc ot 0 °C mo 20 °C). byner Bce paBHO xo0H0, HIKe —20 °C,

Ta6nuua 4.4. lNporHocTU4eckasa oueHKa U3MeHeHUmn
TemnepaTypbl ona ApxaHresnibCKkon obnactu
(vcknrovyas HAO mn apkTu4yeckme ocTpoBa)

B cpepHem B 2011-2031 rr. oT B cpepHem B 2041-2060 rr. oT

cpeaHero ypoBHs 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,

°C °C
3uma +1,5-+2,0 +3,5-+6
BecHa +0,8 —+1,5 +2 - +3
INeto +0,5-+1,2 +1,5-42,5
OceHb +1,0 - +1,6 +2 - +3
log +1,0-+1,6 +2-+3

McmoyHuK: No JaHHbIM KapT nporHo3a u3meHenus knumara T O: http://www.voeikovmgo.ru, pasgen
«W/3meHeHve knumata Poccun B XXI Beke»
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ApxaHrenbck
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HO MOXXET BO3HUKHYTh «WJLTIO3UsD 00Jiee MATKUX 3UM, KOTOpasi, CKO-
pee Bcero, OyIeT perysipHO pa3pylIaThesi 0C000 XOMOIHBIMUA 3UMHU-
MU JHSIMU ¢ Temriiepatypoit nmoa —35 °C.

CpenneronoBasi TeMIepaTypa MOXeT BbIpacTu ¢ HbIHeIHUX +2 °C
no +5 °C. Ha nepBblil B3I, 3TO HECYLIECTBEHHO, HO MOTEIJICHUE
MOXKET BBIPA3UTHCS B POCTE OMACHBIX METEOPOJOTMYECKHUX SBICHUH,

Puc. 4.17

[JdaHHBbIe 0 rogoBOM
Makcumyme (BBep-
Xy), MUHUMYMe
(BHM3Y) u cpeaHe-
rogoBou Temnepa-
Type (B LleHTpe) Ha
CT. ApxaHresnbCK

M UX OPUEHTUPO-
BOYHbIMA NPOrHoO3
[o 2035 r.

MemouHuk: T.B. Tpyaa,

3.51. PaHbkoBa, MHCTUTYT rmo-
6anbHOro KnmMata u 3Konoruu,
Bonee aeTanbHoe onucaHue npo-
rHO3a CM. Bblilue Ha cTp. 105.
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KOTOpI:IfI B HHCJIax IMOKa MpeCACKa3aTb HCBO3MOXKXHO, HO OH MOXKCT OBITh
BE€CbMa CCPbC3HBIM, U OLICHKA BO3BMOXHOI'O USMCHCHUS MUHUMAJIbHBIX
U MaKCUMAJIBHBIX TEMIICPATYP — TOMY HILUIOCTPALMA.

[IporHo3 W3MEHEHUs KOJIMYECTBA OCAIKOB, MOJTYUYEHHBIN C TTOMO-
b0 MOJIEeTIEH T100aNbHOTO U3MEHEHHUs KiuMara (CM. BbIlIe puc. 4.6
U €r0 OIIMCaHUE), TOBOPUT, YTO HA MAaTEPUKOBOI 4acTH ApXaHIeJIbCKOM
obnacTu oumaercs ux HebombInoe yBenudenue (tadi. 4.5). Bo Bro-
port nosiouHe XXI Beka pocT 0CaIKOB MOXKET YCWIHUThCA. JlaHHBIE
0 OCaJKaM 4acTO MPOTUBOPEUYMBHI, M HEOOXOIUMO OoJiee JIeTaTbHOE
HCCIIEIOBAHKME TPOUCXOAAIINX Tporeccor®®. [Iporuo3 mo HuM comep-
KUT OONBIUIYIO JIOJII0 HEOMPEIECICHHOCTH M TMpaBUJIbHEE TOBOPHUTH
00 o01Ieil TeHACHIIUH, YeM O KOHKPETHBIX IU(pax.

Ta6bnuua 4.5. NMporHocTU4eckas oueHKka U3BMEeHeHUN ocagkoB
ana ApxaHrenbckon obnactu (ucknrovas HAO u apkTuveckume
OCTpoOBa)

B cpepHem B 2011-2031 rr. oT B cpepHem B 2041-2060 rr. oT

cpeaHero ypoBHs 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,
0, 0,

% %o

3uma +5-+10 +10 — +20
BecHa 0-+5 +5—-+15
Jleto 0-+10 0-+10

OceHb 0-+10 +5-+15
loa 0-+10 +5-+15

McmoyHuK: No JaHHbIM KapT NporHo3a u3meHenus knumara T O: http://www.voeikovmgo.ru, pasgen
«M3meHeHve knumarta Poccum B XXI Beke»

CBoJiIKa BEPOATHBIX MOCIEACTBUI M3MEHEHUW KJIUMara W Mpe.-
JaraeMbIX Mep I ApXaHrenbcKoil o0nacTu mpuBeneHa B Ta0im. 4.6.

Chnauana uayt HeratuBHbIE 3(p(eKTh, UX TOpa3go OobIIe, a TTOTOM
MO3UTHBHBIE. HAacKoIbKO BO3MOXKHO, COIMATIBLHO-3KOHOMHUYECKUE
1 DKOJIOTHYECKHUE TPoOIeMbl (TIEPBBINA CTOIOCI TAOIHUIIBI) BRICTPOCHBI
0 CTETIEHU UX BBIPAXCHHOCTH M 3HAYMMOCTH. BHavase nmepeyrcieHsl
SIBJICHHSI, 00JIee YETKO BBIPAKEHHBIE M OTIACHBIC JJIs1 IPUPOJIBI, SKOHO-
MUKH | JKU3HH JIIOICH, a 3aTeM MEHee 3HAYUTEIbHBIC WU C1a00 Tpo-
cnexxuBaronuecs 3¢ dexrsl. Bo BTopom cTonb1ie nmokasaHo, ¢ KaKuMu
M3MEHEHUSIMU KJIMMaTa OHU MOTYT OBITh CBsi3aHbl. B Tabmuiie coopana
uHpOpPMaLUs O MOCIEACTBUAX W3MEHEHHs KJIMMaTa TOJbKO Ha Onu-
xaumme 10-30 ner, a He Ha OoJyiee AOITOCPOUHYIO MEPCIIEKTHBY. DTO

3¢ Cm: MIBapuman F0.T., Bonoros N.H., Urnosckuii C.A. VI3MeHEeHUsI KIIMMAaTa U UX BIHUSHHUE
Ha OKPY’KaIoLIyI0 IPUPOIHYIO cpery eBporeiickoro cesepa Poccun / 3ameHenue okpy-
JKarouien cpepl U kiumara, ToM VI, 3MeHneHus kimmara: BiIUsiHUE 3eMHBIX 1 BHE3EMHBIX
¢axropos. M.: UDA PAH, 2008. C. 80-91.
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CAENAHO JJIS TOTO, YTOOBI BBIICTUTH BEPOATHBIC MTOCIEACTBUS (TPETHIA
cTonberr), TpeOyroIIre MPUHATHS ONPEACIICHHBIX MEpP B CaMOM OJH-

)aimem OyaymeM (4eTBEPThIN CTOIOCT] TaOTHIThI).

Tabnuua 4.6. CBoaka cBsi3aHHbIX C U3AMEHEHUSIMU KITMMaTa 3KONorm4eckmnx
M couManbHO-3KOHOMUYECKUX ABMTIEHUN, NX BEPOATHbLIX NOCNeACTBUM U NpeanaraeMbixX
Mep ana ApxaHrenbckoun obnactu (ucknrovyasa HAO n apkTuyeckme octTpoBa)

Mpo6nema

CHKEHWE YNCNEHHOCTH
rPEHNaHACKOro TIoMNeHs

B Benom mope. Mmbenb
YKMBOTHbIX NPU NPOXOXAEHWN
cynoB (npoknagke cynoBbIX
KaHanos)

PocT yncna npocTyaHbIX 3a-
bonesaHuii, cnyyaes rpunna,
neroyHbIX 3abonesaHui,
MHEBMOHMM, B TOM Yucne y
neten®”

Bonee cvnbHble NaBoaku 1
nefoBble 3aTOPbl Kak BECHOW,
TaK 1 OCEHbIO (3aXKO0pbl)

YcbixaHue 20-30% agepeBbes,
0CcoBeHHO enu, Ha nroLlaamn
npumMepHo B 1,5 MnH ras.
lMpoaswxeHune Bpegutenen
OpeBeCHbIX Nopoa Ha cesep

BnusHue nameHeHumn
KnumMmarta

BeposTHble nocneacTeusa
M3MEHEeHUN Knumarta

HeratuBHble

YMeHbLueHne obLLel negoBu-
TocT Benoro mops.

BecHon otcyTcTBME B Tpa-
OVILMOHHBIX ANS ToneHewn
paiioHax nbAoB, NOAXOAALLMX
ANA pasMHOXeHUs!

Bonee BeTpeHas noroga

¢ GornbLuen BMaXHOCTbIO
BO3ayxa

Peskue konebaHus Temnepa-
Typbl BO34yxa. YBenuueHune
BbICOTbI CHEXXHOTO MOKpOBa

MoBbilLEeHWe TeMnepaTypel
Bo3ayxa. BeceHHue ottenenu.

Bo3mMOXHO ucuesHoBeHue
rpeHNaHaCKoro TroneHs
B benom mope

PocT 3a6oneBaemocTH, 0Co-
O€eHHO y oeTen, UMMYHUTET
KOTOPbIX B APKTUKE HUXE, YeM
B Goree HXXHbIX pervoHax

YcuneHne naBoaKoB U ne-
[OBbIX 3aTOPOB BMNMOTb 40
KaTacTpomyecknx; paspy-
LLIEHNe COOpYXEeHWU, JOpOr U
MOCTOB

YcuneHue npoueccos
yCbIXaHusa AepeBbeB Ha
BbonbLlMX Nnowaasx, npexae
Bcero, env. BoamoxHo
MaccoBoe pa3suTue Bpeau-
Ternew neca v UHPEKLNOHHbIX
6ornesHel pacTeHun

37 Bnusinue r100abHBIX KIIMMATHYSCKUX H3MCHEHHI Ha 3[0pOBbe Hace eHus Poccuiickoit
Apkrtuku. Pesuu B.A. u 1p. M.: [IpencraButenscteo OOH B PO, 2008, 28 c. http://www.
unrussia.ru/sites/default/files/doc/Arctic-ru.pdf

38 BeposiTHO, HarOoIiee CHIIbHOE BO3JEHCTBHE OKA3bIBACT CIICMYIOIIHUIA IIPOLIECC: BECHOM B
MIEPUOABI C BBICOKOH TEMIIEPaTypOil BO3LyXa AEPEBO «IIPOCHIIACTC) U HAUMHACTCS TPaHC-
MUpaIys — MOTePs ICPEBOM BIIard B Buje ucnapeHus. OHako ModBa enie He oTTasia, U
TIOPOJBI € TIOBEPXHOCTHOH KOPHEBOI CUCTEMOM, B YACTHOCTH, €J1b, HAUMHAIOT CTPAaTh OT

HEIO0CTaTKa BJIary, Tak KaKk UX KOPHHU €Ile B 3UMHEM, 3aMep3IIeM cocTostHuM. Kaxprii Takoi
NIEePUOJ BECEHHEH «3aCyXU» — 3TO CBOETO POJA «TOIMUOK», U €CIM UX 4acTOTa BeHKa, Hauu-
HAeTCsI yChIXaHUe JepeBa. YChIXaHHe JIECOB HAOMIOAATI0Ch U B IPOIILIOM, 3TO INKINIECKHAN
MpOLECC, HA KOTOPBIN TeNepb MOXKET HAKJIAAbIBAThCSl BO3IEHCTBIE N3MEHEHUH KiluMara B
Bujie OoJiee YacThIX BECEHHUX OTTEIeNeil, a TakyKe pa3BUTHS BpeIUTeleH Jieca U HH(eKIm-
OHHBIX 3200JI€BaHHI PACTEHUIH.

Mpeanaraemblie Mepbi

N3meHeHue mapLlipyToB
cypoB. B 6yayuiem cosgaHue
MonyBONbHbIX MOMNYNALMA Ha
0cob0o oxpaHAeMbIx MPUPOA-
HbIX TEPPUTOPUAX — KNMMa-
TUYEeCKUX yoexmL
Pa3pabotka n peanusaums
npodunakTM4ecKmx npo-
rpamMm, pekoMeHgauumn ans
HacerneHns u cneLuuanucToB B
cdepe 3apaBOOXpPaHEHNsI
YkpenneHue 6eperos,
CTPOUTENBLCTBO 3aLUMUTHBIX
coopyxeHuii. MepeHoc 3aa-
HWUW 1 COOPYXXEHWUI U3 30HbI
BblcOKOro pvcka. CosgaHue
COBpPEMEHHON CUCTEMbI CTpa-
XOBaHUA

MOHUTOPUHT cHUTyauuK.
Mpodunaktuka sabonesaHuii.
YcuneHue paboTbl necHon
cnyx06bl

>>>




Mpobnema

B 6acceiiHe pekn CeBepHasi
[lBMHa pacTeT YNCNEHHOCTb
KapnoBbIx pblb. CHXeHne

YUCMEHHOCTU CUrOBbIX PbIB3®

Bonee yactoe Bo3HMKHOBE-
HVe rononeauLbl Ha goporax,
obneneHexune J13MN

CokpalleHne BpemeHn
MCMOMNb30BaHUS 3MMHUX 4OpPOr
(«3UMHMKOBY)

YMeHbLLEHWUE AONTOBEYHOCTU
34aHuii 1 apyrux o6bekTos
MHPACTPYKTYpbI

MoBbILLEHWE YPOBHS TPYH-
TOBbIX BOZ, NoAToNneHne
HU3MEHHbIX MecT

B uenom 6onee 6naronpusiT-
Hble YCroBuWsl A1 MOPCKOrO
cynoxoacTea

B uenom 6onee 6naronpusT-
Hble YCNOBWS ANs CEeNbCKOro
Xo3ancrTea

BnaronpusTHble ycnosus ans
COKpaLLEeHVsA OTONMTENbHOTO
Ce3oHa 1 MeHblLuew BbipaboT-
K1 Tenna
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BnusiHne nameHeHunn
Knumara
MoBbilweHWe TeMnepaTypbl
BO34yXa U peyHol BOAbI

Bonee yacTble konebaHus
TemnepaTypbl OKOMNO HyNeBOW
OTMETKM (YepenoBaHus oTTe-
nenemn 1 3aMopo3KoB)

MoBbilweHWe TeMnepaTypbl
BO34yxa B 3UMHWIA nepuog,
bonee vacTtble oTTeENenun

MoBbilWeHWe TeMnepaTypbl
BO3AlyXa B 3UMHUIA Nepuoa,
bonee yacTble oTTENENN.
OTTenenu B panioHax, rae oHu
paHee He Habnoganucb

LonrocpoyHas TeHaeHums
Ha yBenMyeHve Konuyectsa
ocagKkoB

BeposiTHble nocneacTBus
M3MEeHEeHUN Knumarta

[anbHenwee CHUXeHue Yuc-
JFIeHHOCTU CUTOBbIX PbIO,
HeobpaTuMble U3MEHEHUS
CTPYKTYpbl BOAHbIX 3KOCUCTEM
1N 3KOHOMUYECKME NoTEpPU
Bo3HukHOBEHME aBapuii-
HOOMAacCHbIX CUTyaLun Ha
[oporax, CH/XEHNE NPOMyCcK-
HOW cnocobHocTh 1 GonbLunin
n3Hoc gopor Npobnems! Ans
pa6oTbl J13MM

PerynsipHoe TasiHue
«3MMHUKOB» B HaJane v
KOHLE 3UMbl, HEHAOEXHOCTb
«3MMHUKOB», BO3HUKHOBEHME
aBapuMHbIX CUTyauun

CokpalyeHune gonroseu-
HOCTW 3A4aHUI 1 OpYruX
06bEKTOB UH(PACTPYKTYPbI
NpUMepHO B ABa pasa

BoamoxHO noaTonneHune
304aHUI 1 COOPYXXEHUIN, HU3KO
pacnonoXeHHbIX ncTopmye-
CKNX LIeHTPOB ropoaoB

Mo3nTuBHLbIE

YMeHbLUeHue negoBUTOCTH
Benoro n bapeHuesa mopen,
a Takke CeBepHOro MOpPCKOro
nyTn B uenom. bonbLmnn exe-
rogHbIN Neprog C OTKPbITON
BOAOW, CBOOOAHON OTO NMbaa

lMoBbilLeHWe TeMNepaTypsl
BO3ayxa

MoBbilleHWe TemnepaTypsl
BO3yXa, 0COGEHHO B 3UMHWI
nepvog

YaelweBneHne MOPCKUX
nepeBo3ok B benom n
BapeHuesom mopsix, a Takke
Ha CeBepHOM MOPCKOM NyTn
B Lienom

INyywmne Bo3moxHOCTU Ans
BblpalynBaHusa kapTodens,
oBoLuer 1 dpykTos. JleTom
BEPOSITHbI XXapKue 3acyLusu-
Bble Nepuoabl, NpepbiBato-
Lmecs nepmogamm XornogHom
OOXANUBOW norofabl
MpogomkeHne gaHHON
TEeHOEHUMN, YTO He UCKIoYa-
€T OTAENbHbIX NIET C 0C000
XOINOAHOW 3UMON. QKOHO-
MUsA Ha oborpeBe 3aaHu 1
COOpYXeHui

Mpe

araemblie Mepbl

MOHMTOPUHT COCTOSIHUS
3KOCUCTEM U ANHAMUKHN
nonynsumn, paspabotka mep
Mo COXpPaHEeHUHI NOCOCEBbIX
BWAOB

MoHWTOpWHT, paHHee onoBe-
weHue. NMpoekTupoBaHue

WU CTPOUTENbLCTBO [OPOT

1 13, paccuntaHHbIX Ha
6onee 4yacToe YepegoBaHve
oTTenenen u 3aMopo3KoB
U3meHeHue rpacdukoB

1 MapLUpPYyTOB ABMKEHMUS
TpaHcnopTa, CTpoUuTernb-
CTBO MOCTOSIHHbIX aBTOAOPOT,
pasBuTME ansTepHaTUBHBIX
BWAOB TpaHcrnopTa

CTpouTenbLCTBO HOBbLIX U
PEKOHCTPYKLMUS CyLLECTBYHO-
LLMX 30aHUIA 1 COOPYXXEHUIA
Nno HOBbLIM CTaHAapTam (4To
OQHOBPEMEHHO MHOro faeT
ans sHeprocbepexeHust)
3abnaroBpemeHHoe obcne-
poBaHue. [IpeHaxHble Mepbl,
yKpenrneHue unv BbiBoA
3AaHUN 13 JKCNyaTaumm

Yyet hakTopa HenocTo-
AAHCTBa knumata. Jaxe npu
ANUTENbHOM OTCYTCTBUN
TSDKENbIX NbA0B HYXHO BbITb
K HAM roToBbiM. Co3paHue
HaAeXXHOW TPaHCMOPTHOM
MH(PACTPYKTYpPbI
BHegpeHne HOBbIX COPTOB.
Y4eT HeNoOCTOAHCTBA KNK-
mara. [laxxe npu AnuTensHOM
OTCYTCTBWM CUIbHBIX 3aMO-
PO3KOB HYXHO ObITb K HUM
roTOBbLIM

BHeapeHue rmGkux cxem
BblpaboTkM 1 nogayn Tenna.
PeKOHCTpPYKUUs GOYHbIX U
naHernbHbIX AOMOB

>>>

39 TIoBBILICHHE TEMIIEPATYPHI M Pa3BUTHE PACTUTEILHOCTH CO3aeT Gosee GIaronpusTHbIC
YCIIOBHS U KapIIOBEIX PHIO M IIPUBOANT K CHIDKEHHIO YHUCIEHHOCTH OOJIee XOIOTOII00MBEIX
U TpeGOBATENILHBIX K MeCTaM 00uTaHus ococeBbix BUA0B. CM. A.II. HoBocenos. 3meHe-
Hue pbIOHOHN yacTu coobmecTsa p. CeBepHOM JIBUHBI B MEHSIOIUXCS KITMMAaTHYECKUX YCIIO0-
Busix/ImoGanbHbIE KITMMaTHYeCKAe N3MEHEHNS ¥ NX BIHMSHHUE HA 9KOCHCTEMBI apKTHYECKUX U
cyOapkTrdeckux pernoHoB. Anmatutsl, 2011. C. 138-140.
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BnusiHne nameHeHnn
Knumara
YMeHbLUEHNe Yncna aHem ¢
0COBEHHO HU3KUMK TEMMepa-
Typamu

Mpobnema BeposATHbIe nocneacTeus
W3MEHEHUN Knumara
CHuxeHue umcna obMopoxe-
HWiA, TPaBM, CEPAEYHO-COCY-
ONCTbIX U KOXHbIX 3a6onesa-

HUA, CBA3aHHBIX C HU3KUMU

Temnepartypamu
MpoaBwKeHne Ha ceBep nocs,
kabaHa, 6apcyka n gpyrux
KUBOTHbIX

MpogorkeHne TeHAEHUMM Ha
yMeHbLUeHWe «XONnoAoBbIX»
3aboneBaHni, YTO HEe UCKITo-
YyaeT oTaenbHbIX NeT ¢ ocobo
XONOQHOW 3MMOW
MoBbiWweHVe Guonormyecko-
ro pasHoobpasusi, yBenuye-
HMe KONMMYecTBa NULLEeBbIX
pecypcoB

OO6Llee ymeHbLLEHWE Neao- MoBbIeHVe Guonornyecko-
BuTOCTM Benoro n bapeHueBa | ro pasHoobpa3sus

mopen

MoBbilLeHne TemnepaTypsl
Bo3gyxa

MponswkeHve B benoe mope
MOPCKUMX KMBOTHbIX*?

MNpepnaraembie Mepbl

Yyet ¢pakTOopa HenocTo-
AIHCTBA knumara. [laxe npum
OTCYTCTBUM XOMNMOAHBIX 3UM
ONUTENbHOE BPEMSI, HYXXHO
6bITb K HAM rOTOBbLIM
MOHMTOPUHT cUTyaLmmn n
nccnegoBaHve NocneacTsuii
ANs 3KocUcTeMm, 4TobbI
3apaHee BbISIBUTb BO3MOXHbIE
HeraTuBHble 3 eEKTbI

MemouHuk: OLeHKa MakpO3KOHOMUYECKIX NOCNEACTBUI M3MEHEHWIA KnMMaTa Ha Tepputopun Poccuiickon degepauun Ha nepuog o
2030 r. v ganbHenwwyto nepcnekTusy, nog ped. B.M. Katuosa v b.H. Mopdupeesa, Pocrugpomet. M.: 'APT: naBHas reogusnyeckas
obcepeatopus, 2011. 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-makroekonomicheskih-posledstviy-izmeneniya-klimata-
na-territorii-rossiyskoy-federatsii.html; OueHouHbI Aoknag 06 U3MeHeHNsX knuMaTa 1 UX NOCNeACcTBUSX Ha TeppuTopum Poccuinckon
®epnepauun, 7. 1 m 1. 2, Pocruapomet, M., 2009. http://climatechange.igce.ru; CTO4HMKH, yka3aHHble B CHOCKax k Tabnuue; uHdopmauys,
cneumansHo NomyveHHas OT 3anoBEeAHVKOB, 3aKa3HUKOB 1 HALMOHaIbHbIX NapKOB NPW MOLATOTOBKE AAHHON KHUTW.

Pestome. Brictynas B Apxanrenbcke jietoM 2011 roga, pykoBoau-
tenb Pocruapomera A. B. @ponos?*! Tak kpaTko onmcan Oyaymiee: «H3-
MeHeHUe KIUMAma MOx#cem paccmampusamscs Kax 01azo, eciu 608pems.
npucnocobumoscs. Hawu yuenvie coenanu pacuemsl u oyeHunu usveHe-
Hust kKnumama Ha meppumopuu Poccuu na 20-30 nem eénepeo. B Apxan-
2ebCKoll oonacmu mvl Oyoem Habnooams nomenieHue 6030yxd, U OHO
b6yoem conpogoxcoamovcsi OOILUUM KOIUYECTNBOM 0CAOK08, 8 OCHOBHOM
6 3umnee epems. Jlemom 6yOym 3acyuinugsle nepuoobl, NPepulearouuecs
NPOOONHCUMENLHBIMU NEPUOOAMU UHIMEHCUBHBIX 0cadk08. Ocadku Oyoym
HOCUMb HEeNOCMOAHHbIL, «HEP8O3HbILY Xapaxkmep. Bo écem smom ecmbo
nO3UMUBHbIE U He2amueHvle MoMeHmbl. 1 1agHbvlil Hecamug: nomenieHue
6y0em npoucxooums ouensb bvicmpo. Haoo b6yoem cnewro copuenmupo-
8ambCsl U Nepecmpoumvcs, 0cobeHHo 8 celbekom xosaticmee. Ckadicem,
07151 BbIPAWUBAHUS KAPMOGhens YCa08ust OYOYm Jyuuies.

B cBoem BoicTyruieHu# A. B. @poioB moq4epKHyII HETaTUBHBIC SIB-
nenusi: «byoym 6bonee onacHvlmMu nagooku, 6oavuie 160d U 3amopos.

“ B Hacrosiee BpeMsi 00JaCTbi0 IPOHUKHOBEHHS IS JTACTOHOTHX (OOBIKHOBEHHBIN U aTiiaH-
THYECKUH TIOJICHH, MOPXK) 1 KUTOOOPA3HBIX ((PMHBAI, MaJBIi U OCTPOKPBUIBIH MOJIOCATHK,
MOpCKasl CBHHBsI) MOXHO CUMTaTh Bce benoe Mope, BKITIo4asi €ro BHyTPEHHHE palioHBI, a HE
TOJBKO CEBEPHYIO 4acTh, IPUMBIKaroIlyto k bapennery mopro. O.H. Cserouesa. IIponukHo-
BEHHE PEAKHUX BUIOB MOPCKUX MileKkonuTaromux B bemoe mope ¢ 1985 mo 2010 rr./Imobans-
HBI€ KIIMMAaTU4Y€CKUEC N3MEHEHUS U UX BIIMSAHUE HA SKOCUCTEMBI apKTUYECKUX 1 cy6apKT1/1qe—
CKUX peruoHoB. Anarutsl, 2011. C. 177-178.

429-30 uronst 2011 1. B 1. ApXaHTresibcKe COCTOSIIOCH 3aceaHie COBMECTHOM KOJUTETHH
Komutera Coroznoro rocynapcersa Poccun u Berapycu mo ruipoMeTeopoIoru ¥ MOHHTO-
PHHTY 3arpsi3HeHus1 npupoaHoi cpensl. Caiit Pocruapomera http://www.meteorf.ru (pasgen
«HoBocTm», 04.07.2011), uatepssio rasere «IIpaBma CeBepa» http://www.pravdasevera.
ru/?id=1051782090
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Iloosmomy cnedyem ykpeniams 6epeaa, Cmpoums 3aujumHle coopyice-
Hus. MooicHo odxcudams, 4mo emecme ¢ menioM npuoym Hacekomble-
8pedument ¢ 102a — Mo OONbULASL YePO3a OJisl APXAH2ENbCKUX JIeCO8).

Wror ObL1 TOBEICH TAKUM 00pa3zoM: « Cymma no3umusHsix u Heea-
MUBHBIX (haxkmopos bydem 3asucemsv om mo2o, HACKOIbKO 00Ujecmao
8 YerLoM U, npexcoe 8ce2o, NPAsUMeNbCmMeo obracmu 6yoym adekeam-
HO peazuposamv HA NPoucxoosiuue usmenenus. Bce smo naoo 3axia-
0b18aMb 8 00/1208PEMEHHBIE NPOSPAMMBL PA3BUMUSL PESUOHAY.

Henewkuii AQ

Temneparypa. C 1976 rona yBenuueHue CpeIHET0A0BON TEMIIEPATY-
pel B Henerrkom aBroHomMHOM Okpyre (HAQO) cocTaBmino mpumepHO
1,5 °C. Takol pocT TemIieparypbl TUIIMYEH JJIsI BCE €BPOINEHCKON
gactu Poccuu (cMm. puc. 4.2), Ho B 2,5 paza Oombliie, 4eM B MHpPE B I1e-
soM. Ilo ce3oHaM M3MeHEeHue TeMIeparypbl ObLJIO MPAKTUUECKU OJU-
nakoBbiM*?. Jlmst HAO paccMoTpeHsl JaHHBIE JABYX METEOCTAHIIHH,
TaK Kak U3MEHEHMs KJIMMaTHYEeCKUX MapaMeTpoB Ha nodepexne Ce-
BepHOro Jle0BUTOro okeaHa U B IIIyOMHE MaTepUKOBOI 4acTH OKpYy-
ra MOryT ObITh pa3HbIMU: Xocena-Xapa u Amaepma (pactoiaokKeHHe
ctaniuit cm. puc. 4.5). Ilo HaGmogeHusmM obenx cranmuii (puc. 4.18)
POCT CpeHETr0JOBOM TEMIIEPATYPhI 3aMETEH, HO TOpa3l0 MEHbIIIE aM-
TUTUTYIBI MEKTOAOBBIX KoseOaHui, 0cOOEHHO Ha CT. Xocena-Xap.

Ha npuOpexHolt cranium AmjepMa JMHEHHBIA TpeHa 3a 1976—
2010 romet coctaBun 0,50 °C/10 net, cTonpko ke, Kak U Ha CT. Ap-
xaHrenbck U Mypmanck. B 1961-1990 romax cpemnsis temmeparypa
B Amuepme Obu1a —7,0 °C, a B 2000-e rozbl ObLIO TPH TETLIBIX TO/Ia C TEM-
neparypoii okono —4,0 °C. Ha ct. Xocena-Xapn TpeHz TeMneparypsl Cy-
mectBeHHO MenbIre — 0,36 °C/10 met. Tam B 19611990 romax cpemnsist
Temmeparypa coctapisiia—5,2 °C, a mocieTHUE TO/IbI ObLITH KaK TETUTLIMH
(oxono —2,0 °C), Tak 1 HEe OTIMYAIOIIUMUCS OT KIIMMATHUYECKON HOPMBI.

Ocanxku. B nienom Ha tepputopun HAO 3a nocnennue 35 et npo-
M30IILT0 HEOOIBIOE yBEIMYCHHE KOIHUecTBa ocaakoB. Hanboree 3Ha-
YUTEJICH POCT OCEHHUX OCAJIKOB B IIEHTPAJIBLHOMN YacTH OKPYTa, TAC OH
cocrtaBui moutu 20%*.

Cy11ecTBEHHOE yBEIMUYEHUE TOA0BOTO KOJMYECTBA OCATKOB PETH-
CTPHUPYETCS Ha BHYTPUMATEPHUKOBOH CT. Xocena-Xapa (puc. 4.19, BHu-

42 Toknazx 06 0cOOCHHOCTSIX KiMMaTa Ha Tepputopun Poccuiickoit @enepannu 3a 2011 rox.
M.: Pocrugpomer, 2012. www.meteorf.ru

4 Tam xe.



TEMA 4. PETWOHANIbHBIE U3MEHEHWA KNUMATA W X BEPOATHBIE MOCNEACTBUA
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Puc. 4.18
OTKNoHeHue cpen-
HerogoBbIX Temne-
paTtyp Ha cT. AM-
aepma (BBepxy)

n Xocepa-Xapa
(BHM3Y) OT cpeaHmux
3a 1961-1990 rr.

MemouHuk: T.B. Tpyaa,
3.51. PaHbkoBa, MHCTUTYT rmo-
6anbHOro KnmMata u 3Konorum

Puc. 4.19
OTKNnoHeHue rogo-
BOro Konu4yectea
ocaakoB Ha CcT. AM-
Aepma (BBepxy)

n Xocepa-Xapg
(BHU3Y) OT HOpPMbI —
cpenHero 3a 1961-
1990 r.

MemouHuk: T.B. Tpyaa,

3.5, PaHbkoBa, MHCTUTYT rno-
6arnbHOro KnmMata u 3Konorum
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3y). B 1961-1990 rogax cpenHee KOJIMYECTBO OCAJAKOB TaM COCTaB-
asno 37 mM/mecst. 3a 1976-2010 roasl TUHEHHBIA TPEHT COCTaBUII
1,3 mm/mecs 3a 10 net. Ha ct. Amaepma B 1961-1990 rogax ocan-
KOB OBLJIO MOYTHU CTOJIBKO ke — 34,2 MM/MecsIl, HO IMHEHHBINA TPEH/
3a 19762010 romsr ropazmno menwie — 0,8 mm/mecsi 3a 10 ner
(puc. 4.19, BBepxy). B Amzmepme cpeanee yBennueHuEe KOJIMYECTBA
0CaJIKOB HAMHOTO MEHBIIIE UX MEXIOI0BOM U3MEHUHUBOCTH.

MHoronetHss Mep3sioTa. B BOCTOUHOI yacTu OKpyra mep3iora
CIUIOIIHAS, a B 3alaIHOM YaCTUYHAs!, B BUAE OTIACIBHBIX «OCTPOBOBY.
B HAO ormewaeTcst TassHHE€ MHOTOJIETHEW MEpP3J0ThI MOJ JACHCTBH-
€M TIOBBIIIICHUSI TEMIEPaTyphl, a TAaK)KEe OOJBIIET0 KOITUYECTBA BIaru
U 0CAJKOB. XapaKTEPUCTUKON U3MEHEHUN MEP3JIOTHI CIIYXKHT, B 4aCT-
HOCTH, TOJIIMHA ce30HHO-Tajoro cios. B HAO Gonee uem 3a 10 net
MOCJICTHUX HAOMIONEHUH TONIIMHA 3TOTO CJI0Sl 3HAYUTEIHHO yBEINYH-
Jach, B cpeiHeM Ha 2—4 cM B rofi. B urore B psijie paiiloHOB JIeTHEE TPO-
TavBaHUE CTaJO0 OOJIbIIIE HA HECKOJIBKO NECATKOB CAaHTUMETPOB. [Ipu
3TOM NpPOTAaMBaHHUE UAET HEpaBHOMEpPHO. B psge Mect pa3BuBaroTCs
TEPMOKapCTOBbIE IMpoLecChl — 00pa30BaHMUE MOA3ZEMHBIX MOJIOCTEH,
BOPOHOK U ITPOBAJIOB HAa MECTE TAIOIIMX MOJ3EMHBIX JIEISIHBIX CIOEB
WJIU «IMH3», Pa3pyLIAIOIIUXCS CII0EB PBIXJBIX MOPOJ C COACPHKAHUEM
JbJa, TEPSIONMIUX MPOYHOCTH MPU OTTaWBaHMH. YacTO 3TO MPUBOAUT
K pa3pylICHUIO 3IaHUN U COOPYKEHUU (CM. TeMaTUYeCKU pasnen 2,
puc. 2.10 m 2.11)*.

Wzmenenns duiopsl u daynbl. Bo BTopoM TemaTtHdeckoM pasfie-
Jie, TOCBSAILIEHHOM ApKTHKE, PacCMaTpUBAIOTCS W3MEHEHUS Ha3eM-
HBIX U MOPCKHUX IKOCHCTEM, KOTOpPHIE MPOUCXOIAT U HA TEPPUTOPUU
HAO, cMm. ctp. 68-72. Tynnpa «3eneHeeT». CTaHOBUTCS OOJbIIE BiIa-
T'H ¥ TIIyOXe JIeTHee MpoTauBaHNEe MHOTOJIETHENH MEP3JI0ThI, aKTHBHEE
pa3BHUBACTCS PACTUTEIBHBIN TTOKPOB. Y OJICHEH BOSHHUKAIOT MTPOOJIEMBI
C MUTpalMel, Tak Kak UM MemIaeT OoJipliee MpoTauBaHUE MEP3J0ThL,
Oosiee paHHEee BCKPHITHE PEK BECHOM WIIM CIIUIIKOM CIaObIil JTeTOBBIN
MIOKPOB OCEHbIO. BO3HUKAIOT TpyIHOCTH y O€oro MeaBseast u'y Mop-
CKHMX MJICKOTIMTAKOIIUX.

Kak momuepkuBaeTcsi B apKTUYCCKOM TEMATHYCCKOM pasJieie
(cm. puc. 2.8, ctp. 68), nns HAO, BeposTHO, HauboIee CyIIeCTBEeH-
HO COBMECTHOE HETAaTHBHOE BIUSHUE XO3SUCTBEHHOU JESATEILHO-
CTH M M3MCHCHUH KJIMMara Ha aTJIaHTHYECKOTO MOpIKa, 3aHECEHHOTO

44 OCHOBHbIC TIPUPOJIHBIC U COLMATBHO-OKOHOMUYECKUE TTOCIIEICTBHS H3MEHEHHUSI KITUMara
B paifloHaX pacnpoCTpaHEeHHUs MHOTOJIETHEMEP3IIBIX TOPO: IIPOTHO3 Ha OCHOBE CHHTE3a
HabOmoneHuit u Mmoaenuposanus. [lox pen. O.A. Anucumosa. CII6.: [ocynapcTBeHHbIH ru-
ponornueckuiit HHCTUTYT, 2009, 44 c.: http://www.permafrost.su/publications wmu
www.greenpeace.org/russia/ru/press/reports/4607490
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B Kpacnyto xuury. Celiuac MOp>k ycTpauBaeT JIexKOHUIa He TOJIBKO
B yhalleHHbIX paiioHax (3emiie @panna-Hocuda, Hooit 3emne, Ma-
71X ¥ bonemmx OpaHckux ocTpoBax), Ho Ha TeppuTopun HAO: o-Bax
Baiirau, Konryes u psjie MEIKUX OCTPOBOB B FOT0-BOCTOYHON YacTH
bapennesa mops. Tam oxunaercst pazButue HedTe- U Ta30400b14H,
a TaKKe pOCT TPAHCHOPTHBIX MEPEBO30K IpU OoJiee OTKPHITOM OTO
apna CeBepHOM MOpckoM IyTH. HecMOTpst Ha orpomHbIE pasmephl,
MOP>KM OY€Hb ITYTJIUBBI: MPU MOSBICHUH YEr0-TO HEOOBIYHOIO Cpeiu
HUX BO3HHUKAeT MMaHUKA U JaBKa, YTO MPUBOAUT K THOENH JIeTeHbIIEH
U MOJIOABIX XKMBOTHBIX. CHUKEHUE JIEIOBUTOCTH MOKET YMEHBUIUTD
YUCII0 YIOOHBIX JJIs1 MOPXKEH JISKOUIL MIM BBIHYIAUT dKHUBOTHBIX CMeE-
HUTBH JIexKOUILa Ha Oosiee OJIM3KHE K YETOBEKY € €r0 ITyMOM U IPyTUMHU
(akTopamu OecrokoiicTBa, He TOBOPS yxke o OpakoHbepcTBe. HyXHO
OYEHb TLIATEIIBHO OTCJIEKHMBATH CUTYALUIO, YTOOBI BBISIBUTH HETaTUB-
HbIe AP QEKTHl B CaMOM Havajie U He JOMyCTUTh NCUE3HOBEHUS aTiIaH-
TUYECKOTO MOP’Ka B I0XKHOM yacTu bapeHeBOMOPCKOTro peruoHa.

OnacHble MeTeoposiornyeckue sBieHusd. Cpeau OmacHbIX METEOo-
ponornveckux spiaeHuil B HAO Ha mepBbIX MecTax CTOAT CHJIbHBIE
BETPa, CUJIbHBIE MOPO3bl U 3aMOPO3KU. 1o ymncily onacHeIX sABICHUM
Ha eBporneiickoi yactu Poccuu u B cTpaHe B 11EJIOM 0C000 BBIICISIICS
2010 rox ¢ o4eHb XOJIOJHOW 3UMOM, PEKOPIHO JKapPKUM JIETOM U OUYEHb
teruioi ocenpto. B HAO B 2010 roay 3uma Toke ObU1a OYeHb XOIOI-
HOMU, 0COOEHHO B BOCTOYHOM YaCTH OKPYTa, HO IIPH 3TOM «HEYCTONYH-
Boil». B stuBape 2010 roga temmneparypsl 6butt Ha 1-2 °C BbllIe HOP-
MbI (cpenHux 3a 1961-1990 roasr), a B gexabpe u eBpane MOpPO3bI
nocturanu —45 °C u 6onee. B psane mect Temneparypst 6butn Ha 20 °C
HIKe HOpMbI. Ha mereoctanuuu Xocena-Xaps OblT JOCTUTHYT BTO-
pOif MUHMUMYM TeMIIepaTypbl BO3yXa, KOTaa-I11u00 3aperucTpupoBaH-
Helii B EBporie, — —57,0 °C (abcomotueii muanmym —58,1 °C npu-
HajuIekuT ctaniuu Ycrb-lllyryp B Pecnybnuke Komu u garmpoBan
nexabpem 1978 roma)®.

B 2011 romy Habmronanuck CUIbHBIE KOIEOAHUS «XOI0Aa» U «Tel-
7a» (O] TUMHU TEPMHHAMHU KJIMMATOJOTH MOHMMAIOT TeMIIeparypy,
CWJIBHO OTIMYAOLLyIoCcs OT cpefHeit 3a 1961-1990 roasl, cMm. Bble
nosicieHus K puc. 4.1 Ha ctp. 98). Beigensuucey GeBpaib, Mait u jae-
ka0Opsw. B despane 2011 rona B 3anmaHOM U IEHTPATLHON YaCTAX OKPY-
ra remneparypa 6nu1a Ha 6—7 °C HUXKE HOPMBI, ITPU 3TOM 0CAIKOB OBLIO
o4eHb Maso. BecHa Oblia Temioii, 0coOOEHHO Maid, KOT/ia TeMIepaTyphI
MpeBbIIaAIM HOpMY Ha 5—6 °C, B psiae MecT ObUIA MOOUTHI PEKOPIBI

4 JToknapl 00 0COOCHHOCTSX KIMMara Ha Tepputopun Poccuiickoii @enepanin 3a 2010
u 2011 roxmer. M.: Pocruapomer, 2011u 2012. www.meteorf.ru
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MaiCcKUX Temmeparyp 3a Bech nepuoj Hadmonenuil. Jleto, Hao6opor,
OBLIO XOJIOAHEE HOPMBI, a OCEHb TEILIEE.

Camoe Ooblioe oTemieHne Obu1o oTMeueHo B ekadbpe 2011 rona.
Torga mo Bcemy ceBepy eBporeiickoi yactu Poccnn u 3anagHoit Cu-
Oupu TeMmIrieparypa BO3AyXa CHIIbHO MPEBBIIIATa HOPMY, B pSAIE MECT
Ha 12-14 °C, cMm. puc. 4.16 Ha ctp. 123. Ha MHOTHX CTaHIIUSX J1eKaOpb
2011 roga oxazancs caMbIM TEIUIBIM 32 BECh IMEPUO] HAOITIONCHUIA.
@DaKkTUYeCKH OTKJIOHEHHE OT HOPMbI (CcpenHMX 3HadueHuil 3a 1961—
1990 roxpr) 6bUTO TakUM ke, Kak B uroje—aBrycte 2010 roxa B rieHTpe
eBporeiickol yactu Poccun. OHaKO 3Ta BOJIHA «Kapbl» MPUILIACH
Ha JIekaOpb U HE BbI3BaJa KAaTaCTPO(PUUECKUX MOCIEICTBUI.

B nocnennue rogpl B HAO HaGmromaercst «pacHiMpeHHe» TIpa-
HUIl Teryioro BpemeHu roaa. B uwactaoctu, B 2010 rogy HamHOrO
paHbllie IO BECEHHEE BCKPBITHE pek: Ha 9-15 cyTok padee, yem
B cpenHeMm 3a 1961-1990 roapl, a 3amMep3aHue peK HACTYMHIO MO3-
e Ha 9-20 nueii. B 2011 rony cutyanus noBTOpuiIach: B LEHTPaJb-
HOM M BOCTOYHOI 4YacTAX OKpyra BCKpPBITHE pEK MPOILIo Oojiee 4em
Ha 2 HeJIeNY paHbIIle, 4YeM 3TO ObLIO B IIPOIILIOM, @ OCEHBIO PEKH OTISITh
BcTtamu Ha 10-15 mHE# mozke. DTO, KOHEUHO, HE O3HAYACT, UYTO TaK
OyIeT Kax bl TO/, HO TeHACHIIUS TIPOCIEKUBACTCS

[TporHo3 W3MEHEeHHsI TEeMIIePATyPhI, MOJYICHHBIH C ITOMOIIBI0 MO-
nenei mobasrbHOrO M3MEHEHUs KimMara (cM. Bbimie puc. 4.5 u ero
omnucanue), roBoput, 4T0 B HAO MOXHO OXHIATh CUIBHOTO POCTa
3uMHuX Temreparyp (tadm. 4.7). K cepenune XXI Beka 3UMBI MOTYT
ctath Ha 5 °C Temuiee, yeM B KoHIle XX BeKa. 3aMETHUM, YTO 3TO B Cpe/i-
HeMm. Cxopee Bcero, OyaeT HaOMIONaThCS YepeoBaHie OOBIYHBIX WITH
Oosee xomoaHBIX 3uM 1 3uM Ha 10 °C Oosee TeTUIbIX, a 3TO yXKe COBEp-
IIEHHO MHbIE TOTOAHbIE yciaoBus. [IporHosupyercs u poct Temmepa-
Typ B Mae—HIOHE, YTO YPEBATO YIPO30il 00JIEe CUILHBIX aBOIKOB.

Ta6nuua 4.7. NMporHocTnyeckas oueHKa U3MeHeHUn
Temnepatypbl ansa HAO

B cpeaHem B 2011-2031 rr. oT B cpeaHem B 2041-2060 rr. oT

cpeaHero ypoBHsi 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,

°C
3nma +1,5-+42,5 +4 — +6
BecHa +1,0-+1,5 +2-+3
Jleto +0,7 — +1,2 +1-+2,5
OceHb +1,56-+2,0 +2-+5
lon +1,0-+2,0 +2,5-+35

MemoyHuK: No AaHHBLIM KapT NpOrHo3a uameHenus knumara [T O: http://www.voeikovmgo.ru, pasgen
«M3meHeHne knumata Poccun B XXI Beke»
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Ampepma Xocena-Xapa
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Ha puc. 4.20 npencraBiieHbl TaHHbIE O MaKCUMAaJIbHOM, CpenHen
1 MUHHUMAaJIbHOM TeMIepaType 3a roJl Ha MEeTEeOCTaHLMAX Xocenaa-Xapa
n Amaepma B 1965-2007 ronax — yepHble kpuBble. TaM ke npuse-
JIEH TIPOTHO3 BEPOSITHOTO MU3MEHEHHUS JIAHHBIX MapaMeTpOB B MEPUOJ
10 2035 roma: KkpacHasi, 3eJeHasi ¥ CHHSSI KpUBBIE COOTBETCTBEHHO. 3a-
HITPUXOBAHHBIEC 00IACTH — JIMANa30Hbl BO3MOXKHBIX U3MEHEHU CpeI-
HHX 3HAYEHUI, TOKa3aHHBIX HA KPACHOM, 3€JICHON U CUHEW KPUBBIX, UX
TaKKE€ HA3bIBAIOT IUAMa30HaMH HEOMPEICIICHHOCTH MPOTHO3a.

Jlns o0enx cTaHUM MPOTHO3 B 1I€JIOM ofuHakoB. OH TO3BOJIA-
€T IPEIIOJI0KHUTh, YTO Yepe3 25 JIeT MaKCUMAJbHO JKapKue 3a roj
TeMIiepaTtypsl yBeaunyarcs 10 +30 — +34 °C. B oTnenbHbIe TObI Ta-
KM€ TeMIIepaTypsl yxke OblIU, U I0A00HAas )Kapa, KOHEYHO, Cepbe3Has
npobsieMa ¢ TOYKH 3peHus MoKapHOH omnacHocTH. Pa3dpoc naHHOrO
IIPOTHO3a OYEHb BEJUK: OT CHM)KEHMSI MAKCUMAaJbHBIX TEMIIEpaTyp
10 uX pocta BIoTh 10 +40 °C u gaxe BhIIIE.

Campble x0i07HBIE AHM MOryT noremierh Ha 6-10 °C (pa3max
nuara3oHa omneHku gocturaet 20 rpaaycoB). Bpsa nmm 3TO okakeT

Puc. 4.20

J1aHHbIe 0 rogoBOM
MaKcumyme (BBep-
XY), MUHUMYMeE
(BHU3Y) 1 cpeaHe-
rogoBoun Temne-
paTtype (B UeHTpe)
Ha cT. AMaepma
(cneBa) n Xocepa-
Xappa (cnpaBa) u nx
OPUEHTUPOBOYHbIN
nporHo3 ao 2035 r.

Memounuk: T.B. Tpyaa,

3.4. PaHbkoBa, NHCTUTYT rro-
GanbHoOro Knumara u 3kororm,
6onee feTanbHoe onKcaxue npo-
rHO3a CM. Bbilue Ha cTp. 105.
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CYLIECTBEHHOE BJIMSHUE, BEAb B JIIOOOM ciiyyae 3TO OyIyT MOpPO3bI
Huxke —20 °C. Ckopee MOXXET BO3HUKHYTh WILIIO3Us Oojiee MSTKHX
31M, HO, BEPOSITHO, OHA Oy/IeT PerysipHO pa3pyIiaTbesi 0co00 XOIo-
HBIMU 3UMHUMU TIeprogamMu ¢ Temneparypoit okono —40 °C.

CpenneronoBas Temiieparypa MOXXET HECKOJIBKO BBIPACTH: C HbI-
HemrHuX npumepHo —5 °C 1o —3 °C. Ha nepBblii B3MIsI, TO HECYIIIECT-
BEHHO, HO TIOTEIUIEHHE MOXKET BBIPA3UTHCS B POCTE YACTOTHI OMACHBIX
METEOPOJIOTNYECKUX ABJIeHUN. Celiuac ero HeBO3MOXKHO MPECKa3arh,
HO OH MOXKET GBITL BE€CbMa CCPLE3HBIM, U OXKUJAACMOC UBMCHCHHUEC MU-
HUMAaJIbHBIX U MAaKCUMAJIbHBIX TEMIIEPATYpP — TOMY WILTIOCTPAIUS.

IIporHo3 u3MeHeHUs KOJIMYECTBA OCAIKOB, MOJYUYEHHBIN C MTOMO-
IIbI0 MOJIETIEH I100aNnbHOr0 U3MEHEHHUs KiuMara (CM. Bbllle puc. 4.6
U €ro OMHMCaHUe), TOBOPHUT O ToM, 4To B HAO MOXXHO 0XKUIaTh YBEIHU-
YEHUS 0CAJKOB, OOJIBIIIE BCero 3uMoit (Tadm. 4.8). [lo ananoruu ¢ Tem-
neparypoii uepe3 30—50 yeT Kakue-To 3MMbI OCTAHYTCSI OOBIYHBIMH,
a B kakue-1o Oyner Ha 30 wiu gaxe 50% Oounblie cHera, 4eM B KOHIIE
MIPOLJIOTO BEKa.

Ta6nuua 4.8. NMporHocTnyeckana oueHKa U3MeHeHUn
ocagkos ana HAO

B cpeaHem B 2011-2031 rr. oT B cpeaHem B 2041-2060 rr. oT

cpeaHero ypoBHsi 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,
0, 0,

) %o
3uma +5-+10 +10 - +20
BecHa 0-+10 +10-+15
Tleto 0-+10 0-+10
OceHb 0-+10 +10-+15
lon 0-+10 +5—-+15

MemoyHuK: No AaHHBLIM KapT NporHo3a uameHeHus knumara [T O: http://www.voeikovmgo.ru, pasgen
«W3meHeHne knumata Poccun B XXI Beke»

CBoJIKa BEpOSTHBIX MOCJIEICTBUI M3MEHEHUW KIUMaTa U Ipejsia-
raembix Mep st HAO (¢ ykazaHueM Ha psit sIBICHUH JUI apKTUYECKUX

OCTPOBOB) IpuBeeHa B Ta0n. 4.9. CHavyana uIyT HeraTuBHbIE S QeK-
TBI, UX TOpa3a0 OoIbIle, a TIOTOM HO3UTHBHBIC. Hackombpko BO3MOX-
HO, COIMAIEHO-OKOHOMUYECKUE M SKOJIOTHYECKHE TIPOOIEeMBbI (TIepBbIii
cTos0erl TaOIUIbl) BHICTPOSHBI 10 CTENICHU UX BBIPAKCHHOCTH M 3HA-
yuMocTH. BHavase nepeunciens! sBieHus, 6ojee YeTKO BhIpaKEHHbIE
Y ONAaCHBIE JUTS MIPUPOJIBI, SKOHOMUKH U SKU3HHM JIFOZICH, a 3aTeM MeHee
3HAYUTENBHBIC WK CJIa00 TpociexuBarommecs d3PppexTsl. Bo Bropom
cToJI0IIe MOKA3aHO, ¢ KAKMMHU M3MEHEHHSMH KIIMMaTa OHU MOTYT OBITh
cBs13aHbl. B Tabnuiie cobpana nHGpOpMAIH O MOCIEACTBUIX U3MEHEHHS
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KJIuMara TojbKo Ha Ommkaimme 10-30 net, a He Ha Oosee Joarocpoy-
HYFO TIEPCIIEKTUBY. DTO CIIEITAHO JJIs1 TOTO, YTOOBI BBIICTUTH BEPOSTHHIC
MOCIIENICTBHS (TPETHiA CTONOEI), TPEOYIOIIE IPHHSTHUS ONPEICTICHHBIX
Mep B caMOM OMKaiiieM OyayiieM (4eTBepThIi cToI0eI TaOIHIIb).

Ta6nuua 4.9. CBogka cBsi3aHHbIX C U3MEHEHUSIMU KNTMMaTa 3KONTOrm4yecKux

M couManbHO-3KOHOMUYECKUX ABFIEHUN, NX BePOATHbLIX nocneacTeBumn
n npeanaraemMbiX Mep ansa HeHeukoro aBTOHOMHOro OKpyra

Mpobnema

Pa3pylweHue 3gaHuin n
COOPYXEHWUI N3-3a HepaBHO-
MepHbIX Npocagok dyHaa-
MEHTOB* B MecTax pa3BuTusi
TEepPMOKapCTOBbIX NPOLIECCOB
(Tepmokapcra)

PocT yncna npoctyaHbIx 3a-
GoneBaHui, criy4aes rpunna,
NeroyHbIX 3abonesaHui,
NMHEBMOHUM, B TOM uucne y
neten

BnusiHne nameHeHnn
Knumara

BeposiTHble nocneacTBus
M3MEeHEHUN Knumarta

HeratuBHble

MoBbilLEeHWe TeMMepaTypel
BO3AYyXa U rMy6uHbI CE30HHOTO
npoTanBaHusi nous*’

Bonee BeTpeHas noroga
¢ 6onbluen BNaxHOCTb0
BO3AyXa

Pa3pyLweHue 3gaHuin n
COOPYXKEHUN, HaXoasLLNXCS
B MecTax pasBuTus TepMo-
KapCcToBbIX NpoLieccos. Yepes
20-30 net BEpPOATHO CHU-
XeHWe NPOYHOCTU 34aHUN,
onop Tpy6onpoBoAoB 1
N3N B aoBa pasa*

PocT 3a6oneBaemocTu, 0Co-
6eHHO y AeTen, UMMYHUTET
KOTOPbIX B APKTUKE HUXE, YeM
B Boree 10XHbIX permoHax

4 K 2000-M roaM 4KCIIO 30aHHH, TONMYYHBIIHX TIOBPEKACHHUS H3-3a HEPABHOMEPHBIX MPOCa-
JIOK (DYHIaMEHTOB, YBEIMYMIOCH B 1,5-2 pasa mo cpaBHeHHIO ¢ 1980-Mu.

47 FOskHast TpaHUIIa MHOTOJIETHEH MEP3JI0ThI cMecTuIach Ha cesep Ha 30—40 kM B ITedopckoit
HU3MeHHOCTH 1 10 80 kM Ha paBHUHAX [Iprypanbs. [IoMrMO 5TOro BO3HUKIN MHOTOYHC-
JICHHBIE HOBBIC M YITyOWINCH paHee CyLIeCTBOBABLINE TAJIHKH (YHaCTKH 0€3 MEp3JIOTHI), B
TOM YHCIIE U B 30HE, TJle paHee HAONI0AaNoCh CILUIOIIHOE PACIPOCTPaHEHUE MEP3IIOTHL. DTO
TI03BOJISIET TOBOPHUTH O CMEIIEHUH K CEBEPY TPAHMI] 30H CIUIONIHOTO U NPEPHIBUCTOTO pac-
MIPOCTpaHEHHs Mep3I0ThI Ha 15—20 KM B paBHUHHOH TYHJpe U HA MHOTHE AECSATKU KHIOMe-
TpoB B [Ipuypaiibe u B ropax [laii-Xost. JlaHHbIE MOHUTOPUHTA YKa3bIBAIOT TAKXKE HA MTOYTH
MIOBCEMECTHOE MOBBIIIEHHE TeMIIepaTyphbl MHOTOJIeTHEH Mep3noTh! (nocturmee 1-1,5 °C

B OTJCJBHBIX paiioHax Ha r1yOuHax 10—15 M) 1 Ha aKTHBHU3ALMIO TEPMOKAPCTA.

B ycnoBusax HAO yBennuenue cpenneronoBoit remmneparypsl Ha 0,5 °C Bener k 5%-Homy

Mpeanaraembie Mepbl

3abnaroBpemeHHoe obcne-
[AOBaHue s BblSBNEHUS
Tepmokapcrta. CobniogeHue
npaBun aKcnnyarauum®.
YkpenneHue 3gaHuii. Oxnaxage-
HWe rpyHToB® nop cyLyecT-
BYHOLLMMMW COOPYKEHUSIMU.
CTpoutenbCTBO € Gonblnum
3anacom MNpoYHOCTH
Paspabotka n peanusaums
npocunakTM4ecknx npo-
rpamMm, pekoMmeHgauumn ans
HaceneHusi 1 cneunanucToB
B cdhepe 34paBOOXpaHEeHNst
>>>

YXYIOIICHHIO HeCyIIeH crocoOHOCTH 3aanuit U 10%-HoMy 0CTabIeHuUI0 OMop TPYyOOIpPOBOIOB
n JIDII (Bo Bcex Ciiydasix HMEIOTCS B BUIY OOBEKTHI cTapoit mocTpoiku). Poct TemMneparypst
Ha 2 °C — 50%-HOMy yXyauIeHHIo s 31aHuil u 60%-HoMy yXy[IIEeHUIO IS OTIop TPyOo-
nposonos u JIOII.

4 Kareropnyeckoe HEOIyLIEHHE MPOTEUYEK BOMbI, KOTOPBIC PAHEE «CXOAUIIH C PYK», TEIEph,
B COYETAHMH C Pa3BUTHEM TEPMOKApCTa, MOTYT BBI3BATH pa3pylIeHHe 3aHus; yOopka cHera
T10 TIEPUMETPY 3/1aHNUs, YTOOBI CBECTH K MUHUMYMY IPOCAYMBaHUS BOABI BAOTb (yHIAMEHTA;
CoJIep)KaHKUe BOJOCTOKOB € KPBILIM B HA/UIE)KAIEM COCTOSHUM U T. II.

30 OT HCIONTB30BaHHUSI TEPMOCH(OHOB M CHCTEM BEHTUIISALNH JI0 CHCTEM HPSIMOTO 3aMOPaKH-
BaHUs, Kak 310 yxe aenaercsa B IHAO B r. Haapime.

5! BusiHue r100abHBIX KIMMAaTHYSCKUX H3MCHEHHI Ha 3710pOBbe HaceseHus Poccuiickoit
Apkruku. Pesuu B.A. u np. M.: [IpencraButenscto OOH B PO, 2008, 28 c.
http://www.unrussia.ru/sites/default/files/doc/Arctic-ru.pdf




Mpobnema

Bonee cvnbHble NaBoakK 1
nenoBble 3aTOPbl Kak BECHOW,
TaK 1 OCEHbIO (3aXO0pbl)

MosiBunucb HoBblE BUABI
NTUL, HE XapakTepHble Ans
naHHou Tepputopmmn®?, OTnéT
NTUL, K MecTam 3MMOBOK Ha
10 gHen no3xe, Yyem 20—-40
net Hasag®

Mpobnemsbl ¢ Murpauuen one-
Hew, yxxe Habnogatowmecs
Tanmbiped

CokpalleHne Ce30HHOro
cpoka cnyx0bl 3MHUX gopor
(3umHukoB). Mpobnemsl ¢
ABVKEHWeM TpaHcnopTa, B
TOM YWCne BE34EX0AHOrO,
3HaYNTENbHbIE HapyLUEHWS!
pacTuTenbHoro nokposa®
Mpobnembl BbXUBaHUS
aTNaHTUYeCKoro Mopxa Ha
OCTPOBaXx Kro-BOCTOYHOW
Yactn bapeHueBa mops

Mpo6nembl BbbxkmBaHUsA 6eno-
ro meaeeasi Ha Hoeon 3emne
n 3emne dpaHua-ocnda

CHmxeHue yncna obmopoxe-
HWUWA, TPaBM, CepAEYHO-COCY-
OUCTLIX U KOXHbIX 3abonesa-
HWUIA, CBSI3AHHbIX C HU3KNMU
TemnepaTtypamu

TEMA 4.

BnusiHne nameHeHunn
Knumara
Peskue konebaHus Temnepa-
Typbl BO3ayxa. YBenuyeHve
BbICOTbI CHEXXHOIO NMOKPOBa

MoBbIlWeHVe TeMnepaTypbl
BO3ayxa

[MoBbIWeHVe TeMnepaTypbl
BO3ayxa. bonee cnabuivi neg
Ha pekax. bonee paHHee

1 cUrbHOE NpoTanBaHWe MoYs

MoBblWeHWe TemMnepaTypbl
BO34yxa U rny6uHbl Ce30H-
Horo-Tanoro crosi. bonee
YyacTble oTTenenu

MN3meHeHve nefoBoro pexm-
Ma B HOro-BOCTO4HOW YacTu
BapeHuesa mops

CunbHoe cokpaLleHue Mop-
CKMX NbAoB B paiioHe Hoson
3emnu n 3emnu ®paHua-
Nocudba

BeposiTHble nocneacTBus
M3MEeHEeHUN Knumarta

YcuneHue naBoaKoOB U ne-
AOBbIX 3aTOPOB BMNJ0Tb 40
KaTacTpomyecknx; paspy-
LLIEHNe COOpYXeHWU, Jopor n
MOCTOB

BbiTecHeHue APKTU4YeCKUx
ATULY HOBbIMU BUOAAMWN, BHE-
OPALWMMAUCA C ora

PocTt npobnem, BnnoTe o
rmbenu oneHewn npun obxoae
rasonpoBoOAOB, Nepexoae
yepes pekn C TOHKUM NbAOM
M.

TpyaHOCTW C ABMXEHEeM
TpaHcnopTa. TpyaHoAocTyn-
HOCTb psiia MecT B Havarne n
KOHLE 3UMbl. 3HaYUTENbHbIE
HapyLeHWUsi pacTUTENbHOro
nokpoBa

Mpu coBMECTHOM HeraTuBHOM
BO3AEVCTBUM HENPOAYMaHHO-
ro X03siIMCTBEHHOTO OCBOE-
HUSI U UIBMEHEHUI KNnMaTa
BO3MOXXHO UCHEe3HOBEHUe
aTNaHTUYeCcKOro Mopxa

B JaHHOM palnioHe
WcuesHoBeHue 6enoro men-
Bepas B bapeHueBomopckom
pervoHe

Mo3uTnBHbIE

YMeHbLUEeHNe Yncna aHemn ¢
0COBEHHO HU3KUMK Temnepa-
Typamu

MpogomkeHne TeHaeHunn

K YMEHbLLEHUIO «XOrnoao-
BbIX» 3a00neBaHui, 4YTo He
MCKIOYaeT OTAENbHbIX FEeT C
ocob0o xonoaHowm 3umon

Mpeanaraembie Mepbi

YkpenneHue 6eperos, cTpou-
TEnNbCTBO 3aALLUTHBIX COOPY-
XeHui. NepeHoc 3paHum n
COOPYXXEHWI N3 30HbI BLICOKOTO
pvicka. Co3paHue coBpeMeH-
HOW CUCTEMbI CTPaxoBaHUsA
MOHUTOPMHT cuTyauun, 4ToObI
3apaHee BbISIBUTb HEraTUBHbIE

adppekTbl

CospaHue cneumanbHbIX NPo-
XOA0B Yepes rasonposodbl 1
npouve NpensTcTBuS, MeLlato-
LMe Murpaumm oneHemn

U3meHeHue rpacdukoB

M MapLUPYTOB [ABWXEHUS
TpaHcnopta. OpraHu3auus
ansTepHaTMBHbIX CNOCOBOB Co-
ob6uieHusi. Ctporoe cobnioae-
HUe NpaBuI NnepeaBuKeHUA
BE3[EXOAHOr0 TpaHcnopTa
MoHUTOPUHT cuTyauun, 4Toobl
3apaHee BbISIBUTb HEraTUBHbIE
achdekTbl. CozgaHne ocobo
OXPaHsiEMbIX NPUPOAHBIX
TeppuTopuii. OcoBbin pexnm
no6blun HedpTU M rasa,
TPaHCNOPTHLIX NEepeBO30K
MOHUTOPUHI COCTOSIHUS
nonynsumun 6enoro meaBeas,
cTporve mepbl NpoTuB 6pa-
KOHbepcTBa

YyeT chakTOpa HenocTo-
SAIHCTBa knumarta. Jaxe npu
ONUTENBHOM OTCYTCTBUM
XOMNOAHBIX 3UM HY>XHO ObITb K
HUM FOTOBbIM

>>>

52 A.A. Escradees, H.I1. CenuBanoBa. PactpocTpaHeHHE apKTHYECKUX BHIOB IITHI] B TACK-
Holi 30He EBpomnetickoro Cesepo-Boctoka Poccun/[mobanbHble KITMMAaTHYeCKUE H3MECHEHUS
1 UX BIIMSIHUE HA SKOCHCTEMBI apKTHYECKHUX U CyOApKTHYECKUX PEernoHOB. AmaTutsr, 2011.

C. 58-59.

53 Tlo uH(popMaIKH, oTyd4eHHON n3 HeHelKoro 3amoBeHuKa.

% Coueranue KIMMarnyeckux (Gobliee MpOTauBaHKue TYHIPHI) U XO3HCTBEHHBIX (HaKTo-
POB (Ha3eMHBbIE Ia30IPOBOIBI, KOTOPBIE OJIEHHU IIPeojoneTh He MoryT). Ecinu razonposos He
UMeeT crenuanbHbIX [1-00pa3HbIX MepexoI0B, JKUBOTHBIE HE MOTYT HH NEPEPHITHYTh, HU

MOJIE3Th MO TPyOaMu.

55 TIpo6embl IBMIKEHHST BE3IEXOJHOTO TPAHCIOPTA BKITIOYAIOT U CJIOKHOCTH C HCIIOJIB30-
BaHHMEM CTapoii KoJeH (IOpOTH), B UTOTE KaKABIA pa3 MpOKIIaAbIBACTCS HOBas, U TYHIpa
MTOBPEKAACTCS HA OONBIIOHN ILTOIIAIH.



TEMA 4.

Mpo6nema BnusiHne nameHeHnn BeposiTHble nocneacTBus Mpepnaraembie Mepbl
Knumara M3MEHEeHUN Knumarta

lMpoHnKHOBEHME Ha ceBep [MoBbIWeHVe TeMnepaTypbl MoBbilweHne 6uonormnyecko- | MOHUTOPUHI CUTyaLuK U

Honee Tennono6MBLIX BUAOB | BO34yXa U MOPCKOW BOAbI, ro pasHoobpasusi, ysenvye- nccrenoBaHue nocrneacTeui,
YMEHbLLEHUE KOnM4ecTBa HWe KONMM4ecTBa NULEBbIX 4TOObI 3apaHee BbISIBUTb Hera-
nbaos pecypcoB TUBHbIE 3 peKThbI

Bonee 6naronpusitHble ycrno- | MNoBbileHne TemnepaTtypbl PacTutenbHbI NOKpPOB MoOHUTOPUHT cuTyauun, 4ToOb!

BUS ONs pacTeHnin® BO3AyXa, yBENMYeHue rmybu- | paclumpsieTcsi, HauMHaet 3apaHee BbISiBUTb HEraTuBHbIE
Hbl CE30HHOTO NPOTanBaHWs 3aHMMaTh y4acTKu, paHee achdekTbl
noys HenpurogHble 13-3a CypoBo-

CTU KnumMmata

MemoyHuk: OLeHKa MakpOIKOHOMIUYECKMX NOCAEACTBUI U3MEHEHWIA KNuMmaTa Ha Tepputopum Poccuiickoit ®egepauum Ha nepuog 4o
2030 r. v ganbHenwyto nepcnekTusy, nog ped. B.M. Katuosa v B.H. Mopdupeesa, Pocruapomet. M.: [I'APT: MnasHas reodusnyeckas
obcepeatopus, 2011. 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-makroekonomicheskih-posledstviy-izmeneniya-klimata-
na-territorii-rossiyskoy-federatsii.html; OueHouHbI foknas 06 U3MeHeHWsIX KnMaTa 1 UX NOCNeACTBUsIX HA TeppuUTopiM Poccuiickoi
®epepaunn, 7. 1 m T. 2, Pocruapomet, M., 2009. http://climatechange.igce.ru; CToOYHMKN, yka3aHHble B CHOCKax k Tabnuue; uHdopmauys,
cneuuanbHo NonyyYeHHas OT 3an0BEAHMKOB, 3aKa3HUKOB U HALMOHAbHBIX MAPKOB MPU NOLTOTOBKE JAHHOM KHUIW.

Pestome. Tabnuma 4.9 moka3bIBaeT, 4TO HETaTUBHBIX 3(PHEKTOB
Kyaa OombIlle, 4eM MO3UTHUBHBIX. J{axe uMeroniecs mo3uTuBHbIE d-
(ekThI, Takue Kak 0oJiee JIETKUE YCIOBUS PAOOTHI HA OTKPHITOM BO3-
Iyxe, TpeOyIOT OCTOPOKHOCTH, BeAb OoJjiee HEyCTOMYMBBIA KIMMAT
OyIeT MPernoIHOCUTh HEMAJIO CIOPIIPU30B B BUJIE METETICH HUITH «BOJTH)
CHJIBHEHIITNX MOPO30B. B cBeTe 3T0Or0 BeposTeH poct 3a001eBaeMOCTH
MPOCTYIHBIMHU H JIETOYHBIMU 3200JICBAaHUSIMH, OCOOCHHO Yy JICTEH.

Cpenn HeratuBHBIX 3(PPEKTOB TpeoOsaaloT T€, YTO CBSI3aHBI
C TastTHUEM MHOTOJIETHEH Mep3JI0ThI U MOTEPEN MPOUHOCTH PA3TUUHBIX
coopyxeHuil. Hajmo cepbe3HO OTHECTHCh K yrpo3e 0ojiee CHIIBHBIX
MaBOJKOB B YCJIOBHUSX OOJIBIIIETO KOJIMYECTBA CHETa U 00Jiee BRICOKMX
BECEHHUX TemrepaTyp. Bo3sMoxxHbBI cepbe3Hble MPOOIEMbI C BHITECHE-
HUEM apKTHUYECKUX MTHUIl HOBBIMU BHUJIAMH, BHEAPSIONIMMUCS C IOTa,
a Takke MpoOJIEMBI C CE30HHBIMU MUTpanusIMu ojieHeid. HyxxHo o6pa-
TUTh BHUMaHUE M Ha (QaKTOPHI, BIUSIONINE Ha 3aHeceHHoro B Kpac-
HYIO KHUTY aTJIaHTUYECKOTO MOpXKa.

fimano-Henewuxwii aBTOHOMHBIE OKpYr

Temmneparypa. OcobeHHocThio SIManmo-Henenmkoro aBTOHOMHOTO
okpyra (IHAO) siisiercs 6omee cimaboe, 4eM B APYTrUX peruoHax, mo-
BBILIEHUE CPEIHErO0BOM TeMIEpaTyphl 3a MOCIEIHUE IECATUICTUS
(pacuets! npoBoauiuch Ha 1976-2011 roasl, cm. puc. 4.2). B AHAO
noremieHue coctaBuiio 0,8 °C, 4To HEMHOTO BbIIIE YEM BO BCEM MHUPE

% Ha o. Baiirau ¢ 1984 r. 3a¢ukcrpoBaH CABUT MAKCHMyMa BETETALMH C UIOJIs—Hayalia aBrycra
Ha BTOPYIO MOJIOBUHY aBTyCTa; yBeJMUEHHe O0IIEei TPONOIDKUTETBHOCTH BEreTal[uy IPIMEPHO
Ha JIB€ HEZIeIH; BO3pacTaHue BererannoHHoro uuaekca (NDVI) mpumepro Ha 15%.




Puc. 4.21
OTKINoHeHue
cpeaHerogoBbIX
TemnepaTyp

Ha cT. Canexappa
OT cpenHunx

3a 1961-1990 rr.
Memoynuk: T.B. Tpyaa,

3.7, PaHbkoBa, VHCTUTYT rmo-
0anbHOro Knumarta u aKornorum

TEMA 4.

°C 45

1940 1950 1960 1970 1980 1990 2000 2010

——————— HabniogeHus
11-neTHee crnaxweaHue
JIMHeNHbIN TpeHs

B 11esioM. B npyrux pernonax Poccuu oHO B cpeiHeM B 2 pa3za OoJbIIIe.
OcobeHHo oTinyaeTcs OT TUIWYHOM A1 Poccun cutyanus ¢ 3MMHU-
MH TeMIieparypami. [1o Bceii cTpaHe 3uma noreruiesa CUiIbHee BCEro,
a B IHAO He n3aMeHuIach, 3aT0 BECEHHUE TEMITEPATYPhI CTAIU BbILIE
Ha 2 °C%7 (puc. 4.2).

ITo naGmogenusim Ha ct. Canexapn (puc. 4.21), uMmeeTcsi oueHb
HEOOJIBIION POCT CpelHerogoBoil Temmneparypsl. JIMHEHHbIN TpeH[
3a 1976-2010 romet cocrasun 0,24 °C/10 net, 4to B 2 pa3a MEHBIIIE,
4yeM Ha CT. ApxaHrenbck, Mypmanck u Amaepma. B 1961-1990 rogax
cpenusis Temneparypa B Canexapae 6si1a —6,6 °C. B 2000-¢ rozs! ona
cTaja 4yTh BhIIIe — TpuMepHO —6 °C, HO 3TO MOBBIIICHHE HAMHOTO
MEHBIIIEe, YeM Pa3HHUIAa MEXAY TeIUIBIMH M XOJIOJHBIMHU TOJlaMH, CO-
ctasisromas 4 rpaxyca (ot —4 go —8 °C).

Ocanku. B nienom Ha tepputopun SIHAO 3a nocneanue 35 et ko-
JIUYECTBO OCAJIKOB MPAKTUYECKU HE U3MEHUIIOCH. VICKITIoUeHne cocTaB-
JISIeT CEBEPO-BOCTOYHAS YaCTh OKPYTa, TI€ FOI0BOE KOJTMYECTBO OCA/IKOB
craiio 6osbiie. [To ce30HaM MOXKHO BBIZICTUTH POCT BECEHHHUX 0CAKOB®,

Ha cr. Canexapn cyliecTBEHHOTO pOCTa TOJIOBOTO KOJMYECTBA
ocagkoB He otmedaercs (puc. 4.22). B 1961-1990 rogax oHO paBHs-
nock 36 mm/mecsn. B 1976-2010 rogax nuHEHHBIN TpeHA COCTaBHI
ymis 0,4 mMm/Mecsr 3a 10 ert.

57 JToknag 06 0coOeHHOCTX KinMara Ha Tepputopun Poccuiickoii @enepanuu 3a 2011 roz.
M.: Pocrugpomer, 2012. www.meteorf.ru

8 Tam xe.



TEMA 4.

Mm/mecsL,
i
o O
— e

-10

19 1940 1950 1960 1970 1980 1990 2000 2010

Huxe HopMbI [ Beiwwe HOpMbl
Hopma 1961-1990 e TpeHp 1976-2010

B Apkruke HabmronaeTcs oOmiasi TeHASHINS YMEHBIICHUS I1J1011a-
TV ¥ BpEMEHH HAJIMUUs CHEIKHOTO MOKPOBA (CM. BTOPOIl TeMaTH4YeCKUi
pazzein). CHexHbIN MOKPOB YCTAaHABIMBAETCA MO3XKE, TAK KaK OCEHbIO
CTaJ0 MEHbINE JIbJIOB, a MPH OTKPHITONM BOJE BO3AYX IMPOrpeBaeTCs
HaMHOI'O CWJIbHEE, YeM KOIJa MOpe€ MOKpHITO JbAoM. beicTpee, uem
paHble, B ApkTuKe TaeT cHer U B mae-utoHe. B IHAO c 1976 rona
TaKXe CYIIECTBEHHO YMEHBIIMWIOCH YHCIIO JHEH B TOLY CO CHEXHBIM
MIOKpOBOM, B psiie MecT Ha 15-20, a Ha ceBepe fImana qaxke CUIbHEE.
Ha Smane B 2009 u 2010 romax CHEXHbI MOKPOB yCTaHABJIUBAJ-
cs Ha 1,5 Mec. mo3xke, yem 310 ObU10 B cpenHeM B 1961-1990 romax,
HO IIPU 3TOM CHEra 3a 3UMHUI Nepuoj Bbllagano Oomblie. B paiione
Hosoro Ypenros B koniie mapta 2009 rona cHera 0bu10 B 2 pasza 00J1b-
e, yeM B cpeaHeM 3a 1961-1990 roapr.

B SIHAO B nocnennue necsaTUaETHs 3HAUUTEIBHO BO3pOCia MakK-
CUMaJIbHas BBICOTA CHEKHOTO MOKPoBa. TYT HET MPOTHUBOPEUHUS: OCA-
KM BbINa/latoT 0ojiee HEPaBHOMEPHO — BECHOM UX OO0JIbIlIE, T0ATOMY
CHEera HakaruBaeTcs OoJbllie, HO TaeT OH ObicTpee. B psme mect
B LIEHTPAJILHON YacTH OKpYyra YBEIUYCHHE MAKCUMATbHON TONIIUHBI
CHEXHOTO TOKpoBa coctaBmio 6osee 70 cm. [lo manHOMY MOKa3are-
mo B Poccun SIHAO nenut mepBoe MECTO C OTACIBbHBIMU pPailOHaMH
Ha mobepexbe Truxoro okeana’’. ITo 03HAYAET, UTO B Mac-HUIOHE, B BE-
CEHHee IMOJIOBO/IbE, OOJIBIITNE TEPPUTOPUH CHIIbHEE 3aTOIIIICHBI BOJIOM,
4eM B IIpolioM (cM. puc. 4.4).

Muoronerasaa mepsaora. Ocodernnocts JHAO — MHOTONETHSS
Mep3J10Ta U €€ JIerpaalys o/ ACHCTBHEM IMOBBIIICHUS TEMIIePaTyphI,

% JToknapl 00 0COOCHHOCTSX KiIMMara Ha Tepputopun Poccuiickoii @eneparin 3a 2010
u 2011 romer. M.: Pocruapomer, 2011u 2012. www.meteorf.ru

Puc. 4.22
OTKnoHeHne
rogoBoro Kornuye-
CcTBa 0CagKoB

Ha cT. Canexapp
OT HOpMbI —
cpegHero

3a 1961-1990 rr.
UemouHuk: T.B. Tpyaa,

3.51. PaHbkoBa, MHCTUTYT rmo-
©anbHOro Knmata u 3Kororum
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Puc. 4.23

Hapgbim,

yn. TonyeBa, a. 10.
PacnonoxeHHble

no nepumeTpy 3pa-
HUSA MeTannuyeckue
TPYObl UCNOMNb3YyIOT
ONnA 3amMopaxuBa-
HUA rPYHTa B NneT-
HUM nepuog

®oro: Ceprei PeleTos

TEMA 4. PETMOHANIbHBIE U3MEHEHWA KNUMATA I X BEPOATHBIE NOCNEACTBUA

a TakKe OOJBILIETO KOJIMYECTBA BiIark U ocankoB®. XapakrepucTukon
W3MEHEHUH MEP3JIOTHI CITY)KHT, B YaCTHOCTH, TOJIIUHA CE30HHO-TAJIO-
ro cnos. B 3anagHoit CuGupu B mociieHUE TO/IbI TOJIIIHMHA 3TOTO CIIOS
HEMOCTOSTHHA, MEKTOIOBEIe pa3nuuus gocturatoT 10—15 cm, Ho B 11e-
JIOM JIeTHEe TpoTanBaHue yBenuuunBaeTcs. B Haneime, rme nabmiome-
Hud Benytes ¢ 1971 roga, ToNMHa CE30HHO-TANIOI0 CJIOS B CPEIHEM
YBEJIMUMBAETCS TIPUMEPHO Ha 1 cM B rof.

ITpu sTOM mpoTanBaHue UAET HEpaBHOMEpHO. B psange mecT pas-
BUBAIOTCSI TEPMOKAPCTOBBIE MPOIIECCHl — 00pa3oBaHUe MOA3EMHBIX
I0JIOCTEH U MPOBAJIOB Ha MECTE TAIOLIUX MOA3EMHBIX JIEISHBIX CIIO-
€B WJIN Pa3pyLIAIOIIUXCS CIIOEB PHIXJIBIX [TOPOJ] C COEPKAHUEM JIbJIA.
OT0 4acTO NPUBOAUT K Pa3pyLICHUIO 3JaHUI U COOPYKEHUH (CM. TeMa-
THYeCKuii pazmen 2, puc. 2.10 u 2.11)°1,

Vke ecTh NnpuMepbl MPUMEHEHHUS 3KCTPEHHBIX Mep Ui criace-
HUS 3MaHuid. B yacTHOCTH, B I. HagpiMe mpuXoauTcs Jefarh UCKYC-
CTBEHHOE OXJIAXKJEHUE TPYHTA MOJ S-3TaXKHBIM XHUJIBIM 3J1aHHEM
(puc. 4.23). 3naHrUe OTHOCUTEIBHO HOBOE, YTO FOBOPUT O TOM, YTO
eIe HECKOJIBKO JIeT Ha3aj He ObIJI0 MOHMMaHUS MPOOJIeMbl U3MEHE-
HUS KIMMaTa, 0Ka HE MPUILIOCh BOOYUIO CTOJIKHYTHCSI C €r0 Hera-
THBHBEIMH IIOCJICICTBUSIMH.

% OCHOBHBIE MPUPOIHBIC U COLUATBHO-IKOHOMHUUYECKHE MOCIICICTBHS H3MCHCHHUS KITHMaTa
B paifloHaX pacrnpoCTpaHEeH!s MHOTOJIETHEMEP3IIBIX TOPO: IIPOTHO3 Ha OCHOBE CHHTE3a
HabmoneHuii u moaenuposanus. [Tox pen. O.A. Aaucumona. CII6.: TocynapcTBeHHbIH THI-
posnornueckuit HHCTHTYT, 2009, 44 c. http://www.permafrost.su/publications i
wWww.greenpeace.org/russia/ru/press/reports/4607490

! Tam xe.
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B ceBepHO#, TpuOPEKHOM YaCTH OKpyTa Ha JIerpajaliio Mep3iio-
ThI HAKJIaAbIBAETCS Ipyroi 3(h(peKkT — 3acoseHune MojI3eMHbIX BOJI, KO-
TOPBIE OCTAKOTCS KUAKUMH IIPU OTPHULIATENBHBIX TEMIIEpATypax U Ipo-
CayMBaIOTCA BIIYOb BJIOJb TOA3EMHBIX YacTe COOPYXEHUH, OIOp
razonpoBooB u JIDII, uTo npUBOAUT K 3HAUUTEIHHOMY CHIDKEHUIO UX
IIPOYHOCTH.

Uzmenenus daopel u daynel. Bo BTopom TemarndeckoM pase-
J€, MOCBSIIEHHOM ApPKTHKE, pacCMaTpHUBAIOTCS M3MEHEHUs Ha3eM-
HBIX U1 MOPCKHX 3KOCHUCTEM, KOTOpPbIE MPOUCXOJAT U Ha TEPPUTOPUH
SAHAO, cM. ctp. 68-72. TyHapa cTaHOBHTCS «3elieHee». TaMm 00Jb-
11e BJaru u riy0oxke JieTHee MPOTauBaHUE MEP3JIOThI, aKTUBHEE pa3-
BHUBAETCSl PACTUTEIbHBIM MOKPOB. Y OJIEHEW BO3HUKAIOT MPOOIEMBI
C MUTpallMeii, TaK KaK UM MeIlIaeT 0oJibliee MpOTauBaHUE MEP3JIOTHI,
Oosiee paHHEE BCKPHITHE PEK BECHON MIIM CIIUIIKOM CIa0bIi JIeAOBBII
IIOKPOB OCEHBIO.

OnacHble MeTeoposiornyeckue sBieHusd. Cpeau OmacHbIX METEO-
ponoruueckux spiaeHuil B IHAO Ha nepBbIX MecTax CTOAT CHJIbHBIE
BETpa, CUJIbHBIE MOPO3bl U 3aMOpPO3KHU. [10 uncily omacHbIX sIBIECHUMN
Ha eBponeickoi yactu Poccuu 1 B cTpaHe B 11€JI0M 0C000 BBIIETSIICA
2010 rox ¢ o4eHb XOJIOJHOM 3UMOM, PEKOPIHO KAPKHUM JIETOM U OYEHb
termion ocenpro. B SIHAO 3uma 2009/2010 roga Toxe ObliIa OYEHB XO-
JIOJHOM, HO IIPU 3TOM «HEYCTOMYMBOW»: B sTHBApE TEMIIEpaTypsl IIpe-
BBICHJIM HOpMY (cpennue mokaszarenu 3a 1961-1990 roger) Ha 1-2 °C,
a B Jiekabpe u ¢eBpane Moposbl 6bun cuibHee —45 °C. Torna B psne
MecT Temreparypsl ynanu Ha 11 °C amwke HopMbl. K Tomy ke B ¢eB-
pasie 2010 roma moyTH HE BBINAJAT CHET, YTO TOXE PEAKOE SIBJIICHUE.
Jleto 2010 roga TOXe BBIAANIOCH XOJOMAHBIM, OCOOCHHO HIOJb, KOIIa
OBLIM TOOUTHI PEKOPBI CAMBIX HU3KHX ISl TOIO MEcsIa TeEMIEepaTyp.
B 10 xe Bpems okTsa6ps 2010 roma ObuT 0ueHb TEIIBIM, TTouTH Ha 5 °C
BBIIIIE HOPMBI®™.

2011 ron Ha ceBepe 3amagHoi CuOupu OBLT OYEHB TEILIBIM,
Ha SImane Ha 4-5 °C Bbimie HOpMBI. OHAKO 3a(UKCUPOBAHBI CIIIE
OoJiee CUIbHBIE KONEOAHUS «XOJOAa» M «TEIIa» OTACIbHBIX MeCs-
1eB (MoJ STUMH TEPMUHAMU KIIMMATOJIOTH TTOHUMAIOT TeMIEpaTypy,
CUJIBHO OTJIMYaroIIytocsa oT cpeanei 3a 1961-1990 roasl, cm. Bbile
nosicieHusi k puc. 4.1). B ceBepHO#l yacTu OKpyra BCce BECEHHHUE
MeCSIbl ObUTH aHOMAJIBHO TEIJIBIMU, OCOOCHHO MapT M amlpelib, KO-
raa temmneparypbl Ha 8 °C mpeBbllIadd HOPMY. AMpenb OTIMYHII-
Cs U OONIBIIUM KOJIMYECTBOM OCAJIKOB, KOTOPBIX B ps/ieé MECT OBLIO

62 JTokna/ipl 00 0COOCHHOCTSX KIMMara Ha Tepputopun Poccuiickoit @enepanin 3a 2010
u 2011 roxmer. M.: Pocruapomer, 2011u 2012. www.meteorf.ru
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Ha 60% Oomnbiie, yem B cpenneM 3a 1961-1900 roxer. XKapkum cran
U UIOHb. B 11eHTpe «ouara sxapbi», B paiioHe OO0ckoi ryObl, aHOMaIuU
nocturanu +8,4 °C. Ha necsiTu METeOCTaHIUSIX TeMIIEPaTyphbl HIOHS
2011 roma okazanuch pexopAaHbIMU. [lociie 3TOro uioiab U aBTyCT
OBLTH XOJIOMHBIMH. 3aTO OCEHb CTaja Teriee HopMbl Ha 3—5 °C, oco-
6enno B Mmexaypeube O6u u Enuces, rue B okts6pe 66110 Ha 6,5 °C
Teryiee HOPMBI.

Camoe OobInioe nmorernaeHne orMedeHo B nexkadpe 2011 roxa. To-
IrJ1a 1o BCEMY ceBepy eBporneickoit yactu Poccun u 3anagnoit Cubupu
TeMIlepaTypa Bo3/lyXa CHJIbHO MpEBbIIIaga HOpMY, B psiie MecT Ha 12—
14 °C. Ha MHorux craniusx aexkadps 2011 roga okasasucst caMbIM Tel-
JIBIM 32 BECh MEPUO/I HAOMIOIeHU, cM. puc 4.16 Ha cTp. 123.

IIporHo3 U3MEHEHUsI TEMIIEPATYPBI, TOJIYYEHHBII C IOMOIIBIO0 MO-
nenel m100anbHOr0 U3MEHEHUs KiuMara (cM. Bbllie puc. 4.5 u ero
onucaHue), roBoput, 4To B SSIHAO MOXXHO 0OXKHJaTh CHIIBHOTO POCTa
suMHHX Temnepatyp (tadm. 4.10). K cepenune XXI Beka 3UMbI MOTYT
ctath Ha 5 °C Teree, yeM B KoHIE XX BeKa. 3aMETHM, YTO 3TO B CPE/I-
HeMm. Cxopee Bcero, OyaeT HaOIIOnaThCs YepeloBaHHe OOBIYHBIX WIIH
nake Oosee XomoAHbIX 3uM U 3uM Ha 10 °C Gonee TembIX, a 3TO yKe
WHBbIE TOrOAHbIE ycioBus. [IporHo3upyeTcs W 3HAYUTENbHBII pOCT
TEeMIIEpaTyp B Mae—HIOHE, UTO YPEBATO YTPO30i OBICTPOTO TasTHUS yBe-
JIMYMBAIOILErOCs KOJIMYECTBA CHEra (POCT 0CAIKOB 3UMOM U OCEHbIO)
1 6oJiee CUIIbHBIX M1aBOJIKOB.

Ha puc. 4.24 npezacraBieHsl JaHHbIE O MaKCUMAaJIbHOM, CpeqHei
U MUHHMMaJbHOM TemIeparype 3a rojx Ha mereoctaHuuu Canexapn
B 1965-2007 romgax — uepHble KpuBble. TaM e NpHUBEIEH IPOrHO3
BEPOSATHOIO U3MEHEHMSI IaHHBIX MapaMeTpoB B nepuon A0 2035 roxpa:
KpacHasl, 3eJIeHasl U CHUHASA KPUBbIE COOTBETCTBEHHO. 3alUTPUXOBAH-
HbIe 001aCTH — JIMana30Hbl BO3MOKHBIX U3MEHEHHUI CpeTHUX 3Hade-

Ta6nuua 4.10. NMporHocTuyeckas oueHKa U3SMEeHeHUNn
Temnepatypbl gna AHAO

B cpepHem B 2011-2031 rr. oT B cpepHem B 2041-2060 rr. oT

cpeaHero ypoBHsi 1980-1999 rr., | cpegHero ypoBHsA 1980-1999 rr.,

°C
3uma +1,5-+2,5 +3 - +6
BecHa +1,0-+1,5 +2-+3
Jleto +0,5-+1,0 +1-425
OceHb +1,5-+2,5 +2,5-+5
log +1,0-+1,5 +3-+4

McmoyHUK: No JaHHbIM KapT NporHo3a u3meHeHus knumara T O: http://www.voeikovmgo.ru, pasgen
«M3meHeHve knumarta Poccum B XXI Beke»
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HHM, TOKAa3aHHBIX HA KPAaCHOM, 3€JICHOM U CHHEN KPHUBBIX, UX TAKXKE
HA3bIBAIOT MANa30HAMU HEOMPEAECICHHOCTH IMPOTHO3a.

MOXXHO 0KHJIaTh, 9YTO MAKCUMAJIbHO BBICOKHE 3a IO/l TEMIIEPATyphI
CYIIIECTBEHHO BO3pacTyT, ¢ HhiHEMHNX +28 — +30 °C no +35 °C. ua-
[1a30H HEOMPE/IENIEHHOCTH JIAHHOTO MPOTrHO3a BENUK: OT HEOOJBIOro
CHIKEHMsI MaKCUMaJIbHOW Temmneparypsl 10 skapbl o +40 °C. Camsble

Canexappa

lopoBoin makcumym, °C
w
N
R R R R

CpenHsis 3a rog, °C

'
N
R RN

logoBoi MuHUMYM, °C

A
o
AR R R R R R

1935 1945 1955 1965 1975 1985 1995 2005 2015 2025 2035

Puc. 4.24

[JdaHHBbIe 0 rogoBOM
Makcumyme (BBep-
Xy), MUHUMYMe
(BHM3Y) u cpeaHe-
rogoBou Temnepa-
Type (B LleHTpe) Ha
cT. Canexapa u ux
OPUEHTUPOBOYHbIN
nporHo3 go 2035 r.

UemouHuk: T.B. Tpyaa,

3.51. PaHbkoBa, MHCTUTYT rno-
6anbHOro KnmMata u 3Konoruu,
Bonee aeTanbHoe onucaHue npo-
rHO3a CM. Bblilue Ha cTp. 105.
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XOJIOZHBIE JIHA MOTYT MoTeruieTh Ha 6 °C (auama3oH HeEOoIpe/esieH-
HocTtH OT 0 10 15 °C). Bpsig mu 3TO OKaXeT CYIIECTBEHHOE BIUSHUE,
Belb B JIIOOOM citydae 310 OymyT Mopo3bl cuibHee —30 °C. Cpemnero-
JI0Basi TEMIIEPATYPA MOXKET YBEIMUUTHCS ¢ HhIHEIHUX —6 °C 1o —3 °C.
Ha nepBsIii B31s111, TO HECYIIECTBEHHO, HO TTOTEIIJICHHE MOXKET BhIpa-
3UTHCS B POCTE OMACHBIX METEOPOJIOTHUECKUX SIBIeHUI. Bennunny sto0-
TO pOoCTa ceivac mpecKa3arh HEBO3MOXKHO, HO OH MOXET OBITh BEChbMa
CEPbE3HBIM.

IIporuo3 M3MEHEHUs KOJIUYECTBA OCAJIKOB, MOJYYEHHBIA C TTOMO-
IIBI0 MOJIETIEH TTOOAIBHOTO M3MEHEHHUSI KJIMMara (CM. BbIIIe puc. 4.6
U ero omnucanue), ropoput, 4to B AHAO u3MeHeHus 0caikoB MPOTHO-
3UPYIOTCSI TOJIBKO B CTOPOHY yBeiauueHus (tadm. 4.11). bonbiie Bcero
BEPOSATEH POCT OCAJKOB 3UMOM U 0CeHbI0. [lo ananoruu ¢ Temmnepary-
pOii KaKHue-TO 3UMbI OCTaHYTCsI OOBIYHBIMHU, a B KaKHe-TO TOABI CHETa
OyZeT Ha TPeTh OOJIbIIIe, YeM B KOHIIE ITPOILIOTO BEKa.

CBoika BEpOSATHBIX MOCICACTBUN M3MEHEHUW KIuMaTa W Mpej-
naraembix Mep a1 AHAO mpusenena B tabn. 4.12. CHavyama umyT

HeraTuBHble 3()(deKThl, X ropasro Oojblle, a MOTOM MO3UTUBHBIE.
Hackoibko BO3MOXHO, COIHAIbHO-)KOHOMHYECKHE W HKOJIOTHYE-
ckue npoOneMbl (MepBblid cTONIOE] TaOIUIIbl) BHICTPOEHBI MO CTere-
HU WX BBIPAXXEHHOCTH W 3HAYMMOCTH. BHawane mepeducrieHsl siBie-
HUs1, 00JIee YETKO BHIPAXKCHHBIEC U OTIACHBIE JJISl TIPUPOJIBI, SKOHOMHUKHU
U KU3HM JIIOAEH, a 3aTeM MEHee 3HauuTelbHbIE WIM ciabo mpocie-
xuBaronuecs 3¢ dexrer. Bo BTopom crondiie noka3aHo, ¢ KAKUMHU U3-
MEHEHUSMHU KJIMMaTa OHM MOTYT OBITh CBsi3aHbl. B Tabmuie coOpana
MHpOpMaLUs O MOCIEACTBUAX M3MEHEHMs KIMMara TOJbKO Ha OlH-
xaitimue 10-30 net, a He Ha OoJee JOITOCPOYHYIO MEePCTIEKTHBY. JTO
CZI€TaHO VIS TOTO, YTOOBI BBIJICITUTH BEPOSTHBIC TOCIENCTBUS (TPETHI
cTonberr), TpeOyroIre MPUHATHS ONPEACIICHHBIX MEp B CaMOM OJH-
Kaiiem OymyrieM (4eTBepThIi cToa0eI] TaOIULIbI).

Ta6nuua 4.11. NporHocTuyeckas oLeHKa U3MEHEHUN
ocagkoB ana AHAO

B cpeaHem B 2011-2031 rr. oT B cpeaHem B 2041-2060 rr. ot

cpeaHero ypoBHs 1980-1999 rr., | cpeaHero ypoBHsi 1980-1999 rr.,
0, )

%o %o

3uma +5-+10 +10 — +20
BecHa +5-+10 +10 - +15
Neto 0-+10 +5-+10
OceHb +5-+10 +10 — +20
loa +5-+10 +10-+15

MemoyHuK: No AaHHbIM KapT NporHo3a uameHeHus knumara [T O: http://www.voeikovmgo.ru, pasgen
«M3meHeHve knumata Poccim B XXI Beke»
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Ta6bnuua 4.12. CBoaka cBA3aHHbIX C U3BMEHEeHUAMMU KNMmMaTa 3KONMorm4eckux
M couMarbHO-3KOHOMMNYECKUX ABJIEHUN, NX BEPOATHbIX NOCNeAcTBUMN
u npeanaraembix mep ansa AHAO

Mpo6nema

Pa3pylenue sgaHuin n
COOPY>KEHUI N3-32 HEPABHO-
MepHbIX Npocagok dyHaa-
MeHTOB® B MecTax pasBuTusi
TEPMOKapCTOBbIX MPOLIECCOB
(Tepmokapcra)

PocT yncna npocTyaHbix 3a-
6bonesaHuii, cnyyaes rpunna,
nerovHblx 3abonesaHui,
MHEBMOHMM, B TOM Yucne y
netense

CunbHble U ANUTenbHble
HaBOAHEHUS B Nepuof, BeCeH-
Hero nonoBobs. 3aTonneHve
B60onbLUNX TEPPUTOPUIN CNOEM
BOfbl 40 MeTpa u bonee

BnusHue usme
Knumara

BeposiTHble nocneacTBus
W3MEHEeHUN Knumarta

HeraTuBHble

MoBbilLeHne TemnepaTypel
BO34yXxa U1 rny6uHbl CE30HHOTO
npotavBaHusi no4s®

Bonee BeTpeHas noroaa
¢ 6onbLuer BNaXHOCTbO
BO3ayxa

YBenuyeHne Konu4ecTea CHe-
ra. MNoBbllLEeHNEe TemnepaTypbl
BO3ayxa

PaspylueHue 3aaHui n
COOPYXEHUM, HaxoasALLmnXcs
B MecTax pasBuUTUS TEPMO-
KapCcToBbIX NpoLieccos. Yepes
20-30 neT BEPOATHO CHU-
XE€HMe NPOYHOCTU 3O4aHUMN,
onop Tpy6onpoBoAoB 1
N3N B pBa pasa®

PocT 3a6oneBaemocTH, 0co-
O€eHHO y oeTen, UMMYHUTET
KOTOPbIX B APKTUKE HUXE, Yem
B Goree HXKHbIX pervoHax

Bonee yacTble kaTacTpo-
duyeckme HaBogHeHuUs,
paspyLLeHne CoopyXeHun,
popor, MmocToB. MNoBbIweHne
CTOMMOCTM A06bIYN HeddTn

urasa

¢ K 2000-M rofiam 9mcIio 3AaHuH, TOMYIHBIINX MOBPEXKICHHUS U3-32 HEPAaBHOMEPHBIX MPOCa-
JOK (pyHAaMEHTOB, yBean4ImiIoch B 1,5-2 pa3a no cpaBreHuto ¢ 1980-mu.

¢ FOsHast TpaHUIIa MHOTOJIETHEH MEP3JI0ThI cMecThIIach Ha cesep Ha 3040 kM B [Tedopckoit
Hu3MeHHocTH U 10 80 kM Ha paBHUMHAaX [Ipuypanbs. [ToMuMo 3TOro BO3HUKIM MHOTOUYKC-
JICHHBIE HOBBIE U YITyOMIINCH paHee CyIIecTBOBABIINE TATHKH (yJacTKH 0€3 Mep3JI0THl), B
TOM YHCIIE U B 30HE, IJie paHee HaOI0AaI0Ch CIUIONIHOE PACIIPOCTPAHEHHE MEP3IOTHL. JTO
I103BOJIIET FOBOPUTH O CMEILIEHUHU K CEBEPY I'PaHMUI] 30H CIUIOIIHOIO U MPEPBIBUCTOTO pac-
MpoCTpaHeHus: Mep3s10Thl Ha 15-20 KM B paBHHUHHOM TyHJIpe U HA MHOTHE JIECATKU KUIOMe-
TpoB B [Ipuypanse u B ropax [laii-Xos. JlaHHbIE MOHUTOPUHTA YKa3bIBAIOT TAK)KE HA IOUYTU
II0OBCEMECTHOE IOBBILIEHUE TEMIIEPaTypbl MHOTOJIETHEH Mep3i0Thl (nocturmee 1-1,5 °C B
OTIETBHBIX paifoHax Ha rTyonHax 10—15 M) 1 Ha aKTHBHU3AIHIO TEPMOKAPCTA.

% B ycnosusix SIHAO yBenuuenue cpe/aeronoBoii remmeparypsi Ha 0,5° C Bener k 5%-HoMy
YXyALIEHHUIO HeCyer cnocobHocTy 3aanuii u 10%-HoMy ocnabieHunto onop TpyoomnpoBoIoB
n JIDII (Bo Bcex ciiydasx MMEIOTCS B BUAY OOBEKTHI CTapoil mocTpoiiku). PocT TemMneparypsl
Ha 2 °C — k 50%-n0My yXyamieHuIo uis 3nanuii 1 60%-HoMy yXyAIISHHIO [UIS OIIop TpyOo-
npoBoxos u JIOII.

¢ Kareropiuyeckoe HeJIOIyLICHHE POTEYEK BOJBI, KOTOPBIC PAaHEe «CXOAMIH C PyK». Tereps,
B COYETAHUH C Pa3BUTHEM TEPMOKApCTa, OHM MOTYT BBI3BAaTh pa3pylIeHHe 30aHus. YOopka
CHera 110 IepUMETPY 3IaHHs, YTOOBI CBECTH K MHHIMYMY IIPOCaYUBaHHs BOJBI BIOJL (QyHIa-
meHTa. Coziep>kaHre BOZOCTOKOB C KPBIIIN B HAJJIEKAIIEM COCTOSHUM | T. 1.

7 OT UCIIONTb30BAHMUS TEPMOCH(OHOB M CHCTEM BEHTHIISLIUHM JI0 IPSMOTO 3aMOPaKHUBAHUS
IpYHTa, KakK 3T0 yxe Jenaercs B I. HagpiMe.

 BriusiHue r00abHBIX KJIMMATHUSCKUX H3MCHEHHI Ha 3/10pOBbe HaceeHus PoCCHIiCKOM
Apkrtuku. Pesuu B.A. u 1p. M.: I[IpencraButenscteo OOH B P®D, 2008, 28 c. http://www.
unrussia.ru/sites/default/files/doc/Arctic-ru.pdf

lMpenonaraemblie Mepbl

3abnaroBpemeHHoe obcne-
[OBaHue s BbISBMEHUS
TepMokapcTa. CobniogeHue
npaBun aKcnnyarauyum®.
Ykpennexuve 3ganun. Ctpoum-
TenbCTBO ¢ 6oNnbLIKMM 3ana-
COM MpOoYHOCTU. MicKkyccTBEH-
Hoe oxnaxzeHue rpyHToB®” noa
CYLLIECTBYIOLLMMU COOPYKEHUS-
MW, BKIOYasi ra3onposogbl
Pa3pabotka n peanusaums
npodunnakTM4ecKmx npo-
rpamm, pekomeHgauuui ans
HaceneHus u cneunanucTos
B cdoepe 34paBOOXPaAHEHNSsI
YkpenneHue 6epero, CTpou-
TEMbCTBO 3aLUMUTHBLIX COOpY-
XeHun. NepeHoc 3aaHum n
COOPYXEHU U3 30H BbICOKOrO
pucka. MepecTpoiika HedTe-
rasoBoi MHPaCTPYKTypbl
ans paboTbl B yCNOBUAX CUIb-
HbIX HABOAHEHWN

>>>




Mpobnema

BosgeiicTBre Noa3eMHbIX
coneHbIX Bog C oTpulaTenb-
HOW TemMnepaTypon Ha onopbl
Tpy60oNpoBOAOB W CKBaXWHBI
Ha MopcKom nobepexbe
Awvana

Bonbluas ckopocTb npotau-
BaHUA Mep3noTbl B NecYaHbIxX
rpyHTax

[Oerpagaumns n cokpallieHve
ypanbCKux NefHNKOB

Bo3smoxHble npobnemsi ¢
Murpauuen oneHemn, KOTo-
pble yxe HabntogarTea Ha
Tarimblpe™

CokpalleHne ce30HHOro
cpoka cnyx0bl 3MHUX gopor
(3umHukoB). Mpobnemsl ¢
ABVKEHWeM TpaHcnopTa, B
TOM YWCne BE34EXOAHOrO,
3HauYNTENbHbIE HapyLLEHWS!
pacTtutensHoro nokposa’’

CHwmxeHue yncna obmopoxe-
HWIA, TpaBM, Cepae4HO-CoCy-
ONCTBIX N KOXKHbIX 3abonesa-
HWIA, CBSI3AaHHbIX C HU3KUMU
Temnepartypamu
[MpoHukHOBEHME Ha ceBep
6onee TennontoOMBLIX BUOOB

TEMA 4.

BnusiHne nameHeHunn
Knumara
MoBbilWeHWe TeMnepaTypbl
BO34yXa U rMybuHbl CE30HHOro
npoTanBaHus No4s

MoBbIlWeHVEe TeMnepaTypbl
BO3ayxa U1 rmy6GuHbl CE30HHOIO
npoTanBaHusi NoYB

MoBbilLEeHWe TeMMeEpPaTYpsI
BO3Ayxa

MoBbIWeHWe TemnepaTtypsbl
BO3ayxa, bonee paHHee u
CUnbHOEe NpoTamBaH1e NoYB.
Bonee cnabeinn neq Ha pekax

MoBbIWeHWe TemMnepaTypbl
BO34yxa U ry6uHbl Ce30H-
Horo-Tanoro crnosi. bonee
YyacTble oTTenenu

BeposATHbIe nocneacTeus
M3MEeHEHWUN Knumara
PacnpocTtpaHeHne coneHbix
BOZ, BAOSIb CKBaXWH U onop
BMOTb A0 ux Aedopmanuum
1 o6pyLueHus

TpyAaHocTu B Ao6bIve n
TpaHCNOPTUPOBKe HEePTU U
rasa oT MECTOPOXAEHMIN®®

Derpagauus negHUKoOB 1
M3MeHeHne naHawadgToB

PocT npobnem, Bnnotb 4o
rnbenu oneHewn npu obxoae
nNpensaTcTBU, nepexoae
yepes pekn C TOHKUM NbAOM
M.

TpyaoHoCTW € ABUXEHMEM
TpaHcnopTa. TpyaHoAocCTyN-
HOCTb psifia MecCT B Hayane n
KOHLE 3UMbl. 3HaYUTENbHbIE
HapyLeHWUsi pacTUTEINIbHOro
nokpoBa

Mo3nTuBHbIE

YMeHbLUEHNe Yncna aHemn ¢
0COBGEHHO HU3KUMU Temnepa-
Typamum

[MoBbIWeEHVe TeMnepaTypbl
BO37yXa U MOPCKOW BOAbl,
YMeHbLUEHNE KoNM4ecTBa
nbOoB

YMeHbLUeHne Yynucna «xo-
nofoBbIX» 3abonesaHui,
YTO He UCKIYaeT Ux pocT

B OTAENbHbIX rofbl ¢ 0c060
XONOAHOWN 3UMOW
[NoBbIlWEeHNe Guonornyecko-
ro pasHoobpasusi, yBenuye-
HVe KonM4YecTBa NULLEBbIX
pecypcoB

Mpeanaraembie Mepbi

O6ecne4yeHne 6esonacHomn
akcnnyarauum 6ypoBbIx
YCTaHOBOK U TpybonpoBoaoB,
ycuneHue Tenso- u aHTUKOppo-
3MOHHOW M30NALUK

CTpouTenbCcTBO € 60MbLINM
3anacom npo4HocTu. Uc-
KyCCTBEHHOE oxnaxaeHue
rpyHToB. Mepbl no npepoT-
BpalleHUIo 3arpA3HeHns
OoKpyXatoLLen cpefbl HedTe-
npopykTamm

MOHUTOPUHT cUTyauum, YTOObI
3apaHee BbISBUTb HEraTMBHbIE
acphekTbl

CosgaHune cneumanbHbIX Npo-
XOA0B Yepes rasonposoabl 1
npoyne NpenaTcTBMS, MeLlato-
e Murpaumm

N3meHeHue rpacdukoB

M MapLUPYTOB [ABWXEHUS
TpaHcnopTta. OpraHusauus
ansTepHaTMBHbIX CNOCOBGOB CO-
o6uieHusi. Ctporoe cobnioae-
HUe NpaBu NnepeaBuKeHUA
BE3[EXOAHOro TpaHcnopTa

Yyet chpakTopa Henocrto-
AIHCTBA knumarta. Jaxe npu
ONUTENbHOM OTCYTCTBUM XO-
NOAHbIX 3UM HYXHO BbITb K HUM
rOTOBbIM
MOHUTOPUHT cUTyauum u
nccrneaoBaHue nocneacTsui,
4yTOObI 3apaHee BbISIBUTb Hera-
TUBHbIE 3P EKTbI

>>>

¢ B 3amaHoit CHOHPH €KETOHO MPOUCXOAUT OKOJIO 35 THIC. aBapuii Ha He(Te- U ra30mpo-
BOZaX, OKOJO 21% 13 HUX BBI3BAHBI MEXaHUUECKUMH BO3AEHCTBHAMHE U Ae(OopManusiMu.
B6an3n Ypenrost Obl1 OTMEUESH HOIbEM CEKIUH TPyOorpoBoaa Ha 1,5 M B TedeHHEe OTHOTO
roga. Ha moxnepxanue paboTocriocoGHOCTH TpyOOIIPOBOIOB ¥ JIMKBHUIALIUIO UX Jieopma-
LU, CBSI3aHHBIX C I3MEHEHUSIMH BEUHOH MEP3JIOTHI, €©KETOTHO TPATUTCA A0 55 mipa pyoueit.
OcHOBHEBIE NPUPOAHBIE U COLUATIBHO-OKOHOMHUYCCKUE MOCJICACTBUA U3MCHCHUA KIIMMaTa

B paifoHaX pacHpocTpaHEeHHs] MHOTOJIETHEMEP3IIBIX IIOPOJ: IIPOTHO3 HAa OCHOBE CHHTE3a
HaOmoneHnit 1 MoaenupoBanus. [lox pen. O.A. Arucumosa. CII6.: [ocynapcTBeHHbIH -
ponorudeckuit uHCTUTYT, 2009, 44 c. http://www.permafrost.su/publications

" Pimeetcst coueTaHue KInMarnueckux (Goibliee poTanBaHue TYHIPbI, Gosiee cnabblii Jie/
Ha peKax) ¥ XO3HCTBEHHBIX (pakTOpOB (Ha3eMHBIE ra30IPOBO/IBI, KOTOPHIE OJIEHH IIPEOI0-
neTh He MoryT). Ecin ra3onpoBo/i He MMeeT ClelHalibHbIX [1-00pa3HbIX MepexooB, KHBOT-

HBI€ HE MOTYT HU NEPETNIPLITHYTh, HU ITOJIE3Th 10X pr6aMI/I.

"I TIpoGneMbl IBHIKEHUST BE3IEXOHOTO TPAHCIOPTA BKIIOYAIOT U CJIOKHOCTH C HCIIOJb-
30BaHUEM CTApOU KOJICH (JIOPOTH), B UTOTE KXKIIBIN pa3 MPOKIAJIbIBACTCS HOBAsK M TYHIPa
MOBPEKAACTCS Ha OONBIIOHN IUTOIAIH.



TEMA 4.

Mpo6nema Bnusinne nameHeHumn BeposiTHble nocneacTBus Mpepnaraembie Mepbl
Knumara M3MEHEeHUN Knumarta
Bonee 6naronpusitHble ycrno- | MNoBbileHne TemnepaTtypbl PacTutenbHbIM NOKpoOB MoHUTOPMHT cuTyaLun, YToObI
BUS AN pacTeHui BO34yXa, yBENMYeHue rmybu- | paclumpsieTcsi, HadnHaet 3apaHee BbisiBUTb HeraTuBHbIe
Hbl CE30HHOTO NPOTanBaHWs 3aHMMaTh y4acTKu, paHee achekTbl
noys HenpurogHble 13-3a CypoBo-

CTU Knumata

MemouHuk: OueHKa MakpO3KOHOMUYECKIX NOCNEACTBUI M3MEHEHWIA KnuMaTa Ha Tepputopun Poccuiickon degepauun Ha nepuog o
2030 r. v panbHenwwyto nepcnekTusy, nog ped. B.M. Katuosa v B.H. Mopdupeesa, Pocrugpomet. M.: I'APT: nasHas reodusnyeckas
obcepeatopus, 2011. 252 c. http://www.voeikovmgo.ru/ru/sobyitiya/doklad-otsenka-makroekonomicheskih-posledstviy-izmeneniya-klimata-
na-territorii-rossiyskoy-federatsii.ntml; OueHouHbIN Aoknan 06 U3MeHeHsX knuMaTa 1 Ux NoCNeacTBns Ha Tepputopumn Poccuickoi
®epnepaunn, 7. 1 m T. 2, Pocruapomet, M., 2009. http://climatechange.igce.ru; CTO4HMKH, yka3aHHble B CHOCKax k Tabnuue; uHdopmauys,
cneuuanbHo nonyyYeHHas OT 3anoBESHMKOB, 3aKa3HUKOB U HALMOHAIbHBIX MAPKOB MPU NOLATOTOBKE AAHHOM KHUIW.

Pestome. Kak u B 1pyrux apkrudeckux peruonax, B SHAO Hera-
TUBHBIX SIBJICHHUI ropa3ao O0oblie, 4eM MO3UTUBHBIX. boee HeyCTOH-
YUBBIN KJIMMAT HapsiIy C POCTOM CPEIHUX TeMIlepaTryp OyIdeT Mmpero-
HOCHUTH HEMAJIO CIOPIIPU30B B BHJI€ METEINEH UITU «BOJHY CUIIbHEUIITUX
MOPO30B.

Cpenu HeraTUBHBIX SIBJICHUHN MPeo0IafatoT CBsI3aHHbIE C TassHUEM
MEp3JIOTHI U MOTEPEN MPOYHOCTHU PA3NIMYHBIX COOpyxkeHui. K aromy
nobasisieTcst Oosbliee KOJIMYECTBO CHEra M OoJsiee yacTble Cllydyau
CHJIHEHILIEr0 BECEHHEro IOJOBOIbS, KOIrAa OOJbIINE TEPPUTOPUHU
MIOKPBITHI CJIOEM BOJIbI 10 MeTpa u Oonee. HoBoe crpoutenscTBo, 00-
CJIy’)KUBaHHE M KallUTaJbHBI PEMOHT CYLIECTBYIOIIUX COOPYXKEHUH,
B TOM YMCJIE€ U Ia30IPOBOJIOB, TOHKHBI BECTHCH C OOJNBIINM 3a11acoOM
MIPOYHOCTH, C MPEABAPUTEIHHBIM JI€TAIBHBIM HUCCIICTOBAHUEM MTOYBO-
IPYHTOB M C Y4E€TOM XYIIIMX BapUAaHTOB MPOTHO3UPYEMBIX U3MEHE-
Huil. MoryT ObITh OOJBIINE CIOKHOCTH Ha MyTSAX MUIPALlUN OJICHEH,
9TO MOTPEOyeT CIIeUATBEHBIX MEP.




TEMAS

CbEPEXXEHWE TENNA
B 3[IAHUAX



TEMA5.

Yto moXHO caenathb
LNA CHIKEHNA BNUAHNA YeN0BeKa Ha Knumar?

B nepBoM TemaTtuueckoM paszene ObLIO OKa3aHo, YTO PEe3KHil pocT
koHuenTpauuu CO, B arMocepe SBIAECTCS ITABHON KIMMaTHY€CKOM
0COOCHHOCTBIO TOCHeHUX necaTmwieTuid. [Ipu 3ToM ero 0CHOBHOM
MPUYUHON SIBJSIOTCS BBHIOPOCHI YITIEKUCIIOTO ra3a OT COKUTaHHS HC-
KOTIaeMOT0 TOIUIMBA — YIS, Ta3a U HedTenpoaykToB (Ooiee mo-
IpOOHO MCTOYHUKH TMOCTYIIJICHHUS TAPHUKOBBIX Ta30B B arMocdepy
paccMOTpeHbI B IpuiioxkeHuu 1). Belmie Takxke ObLIIO pacCMOTPEHO,
Kakhe KJIMMaTUYECKHE U3MEHEHUS YK€ MPOUCXOIAT U YTO BEPOSAT-
HO OXMJaTh B Ommxkaiimue necstuietus. HeratuBHbIX 3 ¢eKToB
HEMaJlo ¥ ropa3fo Oousblle, 4eM MO3UTHBHBIX. [103TOMY CHUKEeHHE
BrIOpOCcOB CO, cunTaeTcs BaKHEHIIEH MEPOH 110 YMEHBIIEHUIO aH-
TPOIOTEHHOTO BO3JCHCTBUSA HA KIMMATHYECKYIO CUCTEMY, YTO TOJI-
yepkuBaeTcs B Knmnmarudeckoit noxktpune Poccun u KomminekcHom
aHe ee peanusanuu'. B 3THX J0KyMEHTax TOBOPUTCS, YTO HEIO-
CTAaTOYHO OJHHUX JCHCTBUU MO aJanTalui K U3MEHEHUSM KJIMMaTa
(B yacTHOCTH, T€X, KOTOpBIE OMUCAHBI B MpPEABIAYIIEM TeMaTHue-
CKOM pasjene).

B Poccun noutu Bee anTponiorennsie BIOpockl CO, IporcxoasT
NP CXKUTAHUU YIS, ra3a U He(YTENPOIYKTOB B SHEPTETUKE, TPAHC-
HOpTe, HpOMBIHIJ'IeHHOCTI/I nu )KI/IJ'II/II]_[HO-KOMMYHaJ'II)HOM XO3$[I71CTB€.
Od4eHb MHOTO TOILIMBA TPATUTCS HA BBIPAOOTKY Temia. [losTomy ero
cOepekeHre BHOCUT BAKHEUININN BKJIaJ B PEIICHUE Cpasy TpeX Mpo-
oneM.

Bo-nepBbix, 3KOHOMHUYECKON — TOIJIMBO CTAHOBUTCS BCE JIOPOKE
Y TUIATUTH 3a TEIUIO U AJIEKTPOIHEPTHIO MPUXOAUTCS BCE OOJbIIE —
KaK MPOMBILUIEHHBIM MPEANPUATHAM, TaK U IIKOJAM M OTAEIbHBIM
rpakJaHaM.

! Knumarugeckast jokrpuna P®. 2009. Pacniopsoxenue [pesunenta PO ot 17.12.2009

Ne 861-pm «O Knmumatudeckoii noxrpune Poccutickoit @enepanumny. http://www.kremlin.
ru/news/6365 wnu http://npesugent.pd/acts/6365. Cum. taroke: http://www.climatechange.
ru/files/Climate_Doctrine.doc Kommiekcusi mian peanusanuu Kitmmarnaeckol TOKTpH-
HbI Poccniickoit @eneparmu Ha nepuoxn xo 2020 rona. Pacmiopsokenne [pasurensctea PO
ot 25 anpesns 2011 . Ne 730-p «O06 yTBepkIeHUN KOMIUIEKCHOTO IU1aHa peanu3anuu Kim-
Marnieckoi nokrpunel PO Ha mepuon g0 2020 ry. http://www.garant.ru/products/ipo/prime/
doc/2074495/ cm. Taxoke http://www.climatechange.ru/files/Climate_Doctrine Action Pl.




TEMA5.

Bo-BTOpBIX, TEXHOJIOTMYECKOW — Halla CTpaHa O4YE€Hb OTCTaja
OT Pa3BUTBHIX CTPaH IO YPOBHIO 3HEPrO3PPEKTUBHOCTH SKOHOMUKHU
(6onee monpoOHO cM. mpuitokeHue 1). O6 3ToM celiyac OYeHb MHOTO
TOBOPHUTCA, U YCHWJIHA TPEeOYIOTCS HE TOJIBKO OT KPYIHBIX MPENpHsi-
THWA ¥ aIMUHUCTPALIMI TOPOJIOB U ITOCEJIKOB, HO U OT HaceseHus. Benp
9HEeprod(HEeKTUBHOCTh — 3TO HE TOJBKO OoJiee cOBpeMEHHas BhIpa-
00TKa TerIa 1 AJIEKTPOIHEPT UM, HO U UX MEHBIIHNE MTOTePU. DKOHOMHU-
CTBI ITOICYMTAJIH, YTO B HAIEH CTpAaHE 3aTpaThbl HA SKOHOMMIO | KBTu
AIIEKTPOIHEPTHH, HAMPUMED, 3a CUET 0OJiee COBPEMEHHOIO OCBeEIIe-
HUS, B 3 pa3a MEHBIIIE, YEM 3aTPaThl Ha T0OBIYY, TOCTABKY M CKUTAHUE
TOIUTMBA, Tpedyrotmerocs s BeipadboTku toro 1 kBT-u. Jlnsa paszsu-
TUSL SKOHOMUKM Poccum ropaszno sdpdexruBHee cOeperatb SHEPruio,
a He T0OBIBaTh BCe OOJIBINE YIUIS U Ta3a’.

B-Tperpux, KIMMaruyeckoil — HMMEHHO B COEpeXeHHU TeIula
1 2JIEKTPOIHEPI MU 3aKJIF0YAETCSI BOSMOXKHOCTD Ka)K/10T0 U3 HAC MOyyYa-
CTBOBATh B CHMXEHMM BO3/IEWUCTBUS YejoBeKka Ha kiumar. KoneuHo,
€CTb U Jpyrue BO3MOXKHOCTHU, HAIPUMEp, UCHOIb30BaHUE BO30OHOB-
JsIeMBIX MCTOYHUKOB 3Heprun (BUD)?, pabora KOTOpEIX HE MPHUBOIUT
Kk BeiOpocam CO,. PanoBbie rpaxiane, MKONIbl U IPYTHE OPraHu3alun
TOXE MOTYT BHECTH CBOM BKJIaj B ucnosb3oBanre BUD. Onnako noka
B HaIllell CTpaHe ATU BO3MOXXHOCTH TOpa3fo MEHbIIe, 4eM 3¢ deKrt
OT PKOHOMMUH TEIIa U DJIEKTPOIHEPTUH.

VIMeHHO MO3TOMY 3KOHOMHUH TEIUIa U JIEKTPO3HEPIHU MOCBAIIE-
HBI J1BA 3aKJIOUUTEIHHBIX TEMAaTHUECKUX pa3zenia f1aHHoi kHUru. OHH
MOJTOTOBJICHBI C HWCIONB30BAaHUEM MATE€pPHUANIOB, IPEI0CTABICHHBIX
Onswroit Cenosoii («py3bs bantuku», Poccuiickuii connanibHO-3KO-
noruueckuit coro3) u Mapueii CmupraoBoii (APMO «3tacy), BKirodas
1 HapaOOTKH, OTy4YeHHbIE B paMKkax mporpammsl LLITTUPD.

3ameTnM, YTO B HAIlCil CTpaHe B LEJIOM B JKMJIBIX JIOMax Pacxoj
TCIIJIa HAa OTOIUVICHUC U TOpAYCC BO[[OCHa6)KeHI/Ie — TJIaBHBIN BUJ I10-
Tpebienns sHepruM, a 3Ha4uT U BeIOpocoB CO,. Ha BTOpOoM MecTe

2 DueproapdexTuBHOCTh B Poccun: CKphIThiil pesep. [[DHO®, BeemupHsiii 6ank, IFC,
Mocksa, 2008, c. 51. http://www.ifc.org/ifcext/rsefp.nsf/AttachmentsByTitle/FINAL EE
report_rus.pdf/SFILE/FINAL_EE report_rus.pdf. Cm. Taroke: DHeprosddexruBHas Poccust.
[TyTH CHIDKEHUS SHEPrOEMKOCTH BBIOPOCOB MapHUKOBBIX ra3zoB. McKinsey & Company,
2009. http://energosber.info/upload/pdf/CO2_Russia RUS _final.pdf

3 K BUD OTHOCST SHEPTHIO BETPa, CONHIA, MOPCKHX TIPUIHBOB, OJ36MHOTO re0TepMalib-
HOTO Teruia, THAPO3HEPreTHKY. Mcnoap30Banue 6HOMAcChl B KaYeCTBE TOIUIMBA, HAIIPUMED,
JIPEBECHHBI, JPEBECHBIX MM CEIbCKOXO3sHCTBEHHBIX OTXOJIOB, TOXe OTHOcUTCS K BUD, Tak
kak CO,, KOTOpEIH BHIOPACKIBAETCS TIPH UX CHKUTAHHUH, OBLT B MPOILTBIE TOJIBI UJTH JIECSTH-
JIeTHs TIONJIOIIEH U3 aTMocdepsl B mpoliecce HOTOCHHTE3a U pocTa pacTeHuit. Tyt obpasy-
€Tcst KaK Obl 3aMKHYTBIH Kpyrosopotr CO,. 3amMeTnM, 4TO Hcnonb3oBanue Topda k BUD ne
OTHOCHTCSI, TIOCKOJIBKY IIPOIIECCHI €ro 00pa30BaHMs 3aHUMAIOT THICSYH JIET — BO30OHOBIICHUE
MPOMCXOUT HECOM3MEPUMO MEJICHHEE, YeM HCIIOIb30BaHHE.



TEMA5.

= ONeKTPO3Hepris
m TBepaoe TonnmBeo
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Otonnexue Fopsuee  MMpurotoBnenne OcBelueHne AnekTPoOLITOBLIE
BOAOCHabXeHne  nuwm npubopi

UJIET UCTIONB30BaHME ra3a (Ha OTOIUICHHE, TPUTOTOBJICHUE UM H T10-
JIOTPEB BOABI) U Ha TPETHEM PACXOJl MEKTpo3Hepruu (puc. 5.1).

Pacuetsl mokazanu, uto B Poccun gaxke camble MPOCTHIE MEphI
1o cOEpeKEeHUI0 TeIla B KMIBIX AoMax (0e3 WX KamuTaJlbHOTO pe-
MOHTa) MOTYT JaTh CHMeHHe BbIOpocos Ha 70 man T CO, B rox’,
yTo OOJBIIE, YeM BCE BHIOPOCH MAapHUKOBBIX Ta30oB B IlIBeruu (60-
nee nmoxpoOHas HHPpopManHs 0 BHIOPOCax MaPHUKOBBIX ra30B B MUPE
u Poccum nana B mpuiiokeHuu 1). 3ameTum, uyTo Oojiee CIIOKHBIC
MephI, KOTOpPHIE PEaTU3yIOTCAd MPU KAMUTAJIbHOM PEMOHTE, Ial0T
CTOJIBKO %€ — M0 BCeH cTpaHe mpuMepHO 70 MJIH T €KETOIHOTO CHHU-
xenus BoiOpocoB CO,. IMomydaercs, 9ro majbie U OONBIIME MEPBI
PaBHOBEIUKH, M HECTU OTBETCTBEHHOCTH 3a cOepeeHue Ternsa g0-
HBI KaK CTPOUTEIbHBIC M 00CITYKMBAIOIIUE IOMa OpTraHU3aluu, TaK
U TpaxKJaHe’.

Hwuxe cHagana Oymer moka3aHo, Kak TEIIO B MIPSIMOM CMBICTIE yTe-
KaeT U3 3/1aHui, 3aTeM OyIyT pacCMOTPEHBI IPOCTEHIIINE CLIOCOOBI €T0
COXpaHEeHUsl, OCJIe Yero Oy/IeT naHa KpaTkas HHPOPMAIIHS O «ITacCHUB-
HBIX» JJOMaX — 00pasnax McaTbHON TEIUIOU3OJISIIHNA ¥ COCPEIKCHUS
TeIuIa.

* DueproaddexruBrocTh B Poccun: ckpbIThiil peseps. [IOHO®, BeemupHsiii 6ank, IFC,
Mockaa, 2008, c. 51. http://www.ifc.org/ifcext/rsefp.nsf/AttachmentsByTitle/FINAL EE
report_rus.pdf/SFILE/FINAL_EE_report_rus.pdf. Cm. taxxke: DHeprosddexruBras Poccus.
[TyTH CHUXEHUS YHEPrOEMKOCTH BEIOPOCOB IMapHUKOBBIX Ta3oB. McKinsey & Company,
2009. http://energosber.info/upload/pdf/CO2_Russia RUS final.pdf

> Tam xe.

Puc. 5.1
MoTtpebneHune
3HEpPruu B XUJIOM
cekTtope Poccum

MemouHuk: QHeproadhdekTme-
HOCTb B Poccum: CKpbITbIii pe-
3eps. LIOH3®, WB, IFC, Mocksa,
2008, cTp. 51
http://www.ifc.org/ifcext/rsefp.
nsf/AttachmentsByTitle/
FINAL_EE_report_rus.pdf/$FILE/
FINAL_EE_report_rus.pdf




Puc. 5.2
MATMITaXHBLIA AOM
cepumn ' noctpomn-
Kn 1960-x rogoB
«CBETUTCA» OT
TennonoTrepb Mex-
NaHenbHbIX CTbIKOB.
Pelwenviem (ecnm peyb
He 1aeT 0 CHoce Unn
KanuTanbHOM PEMOHTE)
MOXET ObITb TONMBbKO
Ka4eCTBEHHbI PEMOHT
dhacaga ¢ npyMeHeHnem
COBPEMEHHbIX MaTepua-
nos

TEMA5.

WcTouHnKn noTepb Tenna
B )KUMbIX 3[aHMAX

Ha Terutonorepu BiusiroT 11Ba (haktopa: 1) pasHuiia reMmeparyp B Io-
MEIIIEHUH U Ha YJIHUIE — YeM OHa OOJbIe, TeM OOJIBIIE TEIIOTOTe-
pH, U 2) TEIIOU30SIIUOHHBIE CBOMCTBA OTPAKIAIOIINUX KOHCTPYKIIHIMA
(creH, nepekpbITUii, OKOH). OCHOBHBIE NOTEPU TEIJIOBOM SHEPruu
3aHUN MPUXOASTCS HAa CTEHBI, KPBILY, OKHA U MOJbl. 3HAYUTEIIbHAS
4acTh TeIJIa MOKUIACT MOMEIICHHS Yepe3 CUCTEMbI BEHTHIIAIINH.

CkpbIThle AeEeKThI 31aHHI, B pe3yJIbTaTe KOTOPBIX TEIUIO HAYMHAET
«y0erarb» U3 I0Ma, MOTYT BOHUKATh U W3-32 HEKaUECTBEHHO BBITIOHEH-
HBIX CTPOUTEIIBHBIX PA0OT, M W3-3a ONIMOOK B MPOSKTHPOBAHNUH, U M3-32
CTapeHus! KOHCTPYKIIUHA 10Ma U TeTJION30IUPYIOIINX MaTepUaioB.

[t TOro 94TOOB! YBUAETH, HACKOJIBKO XOPOIIIO COXPAHSIOT TEIUIO CTe-
HBI, TIEPEKPBITUS, OKHA JOMOB, U ONPENEIUTD, I MPOUCXOIAT YTEUKH
TCILIAa, UCIIOJIB3YIOT TCTIIOBU30PbI — HpI/I60pBI, IIO3BOJIAIOIINE OLICHUTH
pacripeiesieHre TeMIepaTyphbl Ha JIF000H TOBEPXHOCTH, HAIIPUMED, CTEHE
xwuioro goma. IMeHHO 3T0 — TeMIiepaTrypa MOBEpXHOCTH 3AaHUS — €ro
CTCH, OKOH, CTBIKOB MCXKAY IMaHCIIMH U T.II. IPUBOAUTCA Ha PUCYHKAX
5.2-5.9. Pacnipenenenre temmneparypbl 0TOOpaXKaeTcsl Ha JUCIUIEE Kak
L[BETOBOE I10JI€, [JI€ ONPEAEICHHON TEMIIEPATyPe COOTBETCTBYET OIpEie-
JIeHHBIH 11BeTC. PsioM ¢ n300paskeHueM Beeria PUBOJIAT KA, TOKa-
3BIBAIOIIYI0 COOTBETCTBHE LIBETA HA PUCYHKE U TEMIIEPATYPhI B Ipagycax
Lenbcust, — yeM TeMHee IIBET, TEM HIKE TeMIieparypa (IKaia OT/Ielb-

¢ Uemounuxk puc. 5.2-5.6: Yp6au @. Kak MbI orariuBaeM yiuipl // BrojuieTeHb HeIBUKHMO-
cty, 18 saBaps 2012. http://www.bn.ru/articles/2012/01/18/89218.html



TEMA 5. CBEPEXEHUE TEMNA B 3AAHUAX

HO MPUBOAUTCS HA KAKIOM U3 pUCYHKOB 5.2-5.9). Ecniit Ha moBepXHOCTH
3[aHUs] €CThb SIPKUE IISITHA WM MOJIOCHI, 3TO TOBOPUT O 00Jiee BBICOKOMI
TeMIIepaType JaHHbBIX YYaCTKOB, KOTOPbIE B IPSIMOM CMBICIIE CII0BA Ipe-
FOTCS1 CAMMM 3/1aHUEM — TEIJIOM, BBIXOJSAIINM U3 BHYTPEHHHX ITOMEILIe-
HUI — KOMHAT, Yep/IaKkoB, MO/IBAJIOB, JECTHUUHBIX KJIETOK U T.II., B «SIp-
KHX» MECTaX TEIUION30JISLIUS TOpa30 XyKe, UeM B «TEMHBIX).

MexmanenbHble CTEIKM. B 1F000M IMaHEIBHOM IOME caMoOe ciradoe
MECTO C TOYKU 3pEHUS MOTEPh TeIjla — CTHIKK MaHellel Hapy>KHOTO
CTEHOBOTO orpaxkaeHus (puc. 5.2-5.4).

OxHa. B GonbpmIMHCTBE CiIy4aeB TEIUIO U3 KBAPTUP YXOAUT depes
OKHa, cM. puc. 5.1-5.6. OT cTapocTH, KpUBBIX paM, IJIOXOU TepMeTH3a-
IIUH WK B PE3yJIbTaTe HEKaueCTBEHHON YCTAHOBKH MOTYT BO3HHUKHYTh
menu. [11oxo oTperyaupoBaHHBIA MEXaHHU3M OTKPBIBAHUS-3aKPHIBA-

Puc. 5.3
MpoayBaembin BeT-
POM yron KUpnuyHo-
ro goma B CaHkr-le-
TepOypre.

BuaHbl Tennonotepu

B OCTEKIEHUM NTOOXKUIA
(spKo-kpacHble «3ybbl»
B MPaBoOW 4acT CHUM-
ka), a TaKkke Mo WBam
nepekpbITUiA — BO dopar-
MEHTE, BblAENEeHHOM
Genon pamkon (cnesa
BBEPXY OT doparmMeHTa
Ha Genon nonocke noka-
3aHbl MUHUMASIbHbIE U
MaKcuMaribHble Temne-
paTypbl B €ro npegenax)

Puc. 5.4
Cepbe3Hble gedek-
Thbl B yTeNneHun
LLOKONIbHOrO YPOBHSA
aoma 507-n cepum
(«XpyLLeBCKUX»
NATUITAXEK) — APKO-
KpacHble NSATHa BHU3Y
n3obpaxeHusi. Boiwe
BUOHbLI paguaTopsl,
pacnonoXxeHHble Nof,
OKHaMW (30HbI yTeYeK
Tenna — nporpes pa-
[matopamm oTomnseHus)




Puc. 5.5

OKOHHbIe geeKTbl
B «CTaJIMHCKOM»
aome B CaHkT-le-
TepOypre (Ha yrny
BapLuasckon yn. u
NenuHckoro np.). Tenno-
BM30pHas AnarHocTuka
NoKasblBaeT Kak gedek-
Tbl B YCTGHOBKE OKOH —
SpKMe NONocCkl, Tak v
npobnembl, CBA3aHHbIE
C HeKa4eCTBEHHbIMM
OKHamu, — BO (pparMeH-
Te, BbiaeneHHom benoii
paMKoW (cnesa BBEpPXY
OT hparmeHTa Ha benoii
Mosiocke nokasaHbl
MUHVUManbHbIE N MaKcy-
MarbHble Temneparypbl
B €ro npegenax)

Puc. 5.6

KupnnyHbin gom —
HeKOTOpble OKHa He
BblAEPXNBaKT HU-
KaKOW KPUTUKK, TaKKe
BWOHbI NOTEPM Tenna no
MECTY CONPSXKEHMS No-
CKOCTEN CTeH BO dopar-
MEHTE, BblAENEeHHOM
Genoi pamkon (cnesa
BBEpXy OT (oparmeHTa
Ha 6enow nonocke noka-
3aHbl MYHUMASIbHbIE U
MaKcuMarbHble TeMne-
paTypbl B €0 Npeaenax)

TEMA 5. CBEPEXEHVE TENNA B 3[1AHUAX

HHUA OKHA, OTCYTCTBUC 06€H_[aHHOFO MMPOU3BOAUTECIICM aproHOBOIO 3a-
MTOJTHEHUS]| U METAJUIMYECKOTO HAITbUIEHUS (TaK Ha3bIBacMBbI€ i- WU
k-CTCKJ’IaS) TAKIKC MOXCT IIPUBCCTHU K YTCUKC TCILJIA. Meramindeckoe

7 3aroHeHNHE IPOCTPAHCTBA MEXIY CTEKJIaMH HHEPTHBIM Ia30M aprOHOM HEMHOTO CHUXKAeT
Teronepeaady. Apros mpuMepHo B 1,5 pasa TspKeIee BO34yXa, H €0 TEeIIONPOBOIHOCTD
TOXKe IpuMepHo B 1,5 pa3a Hike. Kpome Toro, 3anonHeHue 6osee TSKEIbIM ra30M CHU-
JKaeT KOHBEKIMIO BHYTPHU CTEKJIONAKETa, YTO TAKXKE XOPOIIO IS €T0 TeIIOM30IHPYIOLINX
CBOICTB. 3all0JIHEHNE apTOHOM B IIPHHIIMIIE TOBBIIIAET 3ByKOM30JIUPYIOIIIE CBONCTBA 1
CHIDKAeT CBETOIPOITyCKaHHE, HO 3TO O4EHb MaJible 3 EKTHI.

8 B {-cTeknax Ha BHyTPECHHIOIO CTOPOHY BHELIHErO CTEKJIa HAHECEHO METAIUIMIECKOe Hallbl-
JeHue (OHO JIETKO HOBPEKIASTCS, HOITOMY BCETa JOJKHO OBITh BHYTPH CTEKIIONAKETa).
Ecrb emne k-crekia, rie MeTaJIM4eCKUe YaCTHIBI BHEIPEHBI B CAMO CTEKIIO, @ HE Ha €ro Io-
BepXHOCTb. [T0 COXpaHEHUIO TeI1a 3TO MEHEe COBEPIICHHBII BAPHAHT, OTHAKO OH NPHUIOCH
TaM, [JIe €CTh KOHTAKT C OKPYXKAIOLICH CPeIoi HITM KOMHATHBIM BO3/yXOM, HallpuMep Mpu
HCIIOJIb30BAaHUH PaM C OJJHUM CTEKIIOM.



TEMA 5. CBEPEXEHUE TEMNA B 3AAHUAX

HarbUIeHHE’ OTPakaeT MCXOJsIIee U3 KOMHAThl MH(PaKpacHOE H3-
JTy4yeHue Hazal. B pesynbrare ogHOKaMepHBIH CTEKIIONAKET C i-CTeK-
oM mipu BHenrHe#d Temmneparype —20 °C, a KOMHaTHO# TemImeparype
+20 °C, Oyzner nepxarb TeMIepaTypy oOpaleHHOI B KOMHATy OBEPX-
HOCTH BHYTPEHHEr0 CTeKJa, paBHyw +13 — +15 °C'°, B TO Bpems kak
TaKOM e MmakeT 0e3 HambUIeHUs AacT Toubko +5 — +7 °C. Takoe mo-
BBIILICHHE TEMIIEPATyphl €Ill€ U CHUKAET BEPTHUKAIbHYIO KOHBEKIUIO
BJIOJIb TUNIOCKOCTH CTEKJIA, 1 B MOPO3bI CTAHOBUTCS KOM(OPTHO CHIETh

° Hanudre HAMbUIEHHUST MOXKHO TIPOBEPHTH. ECITH B KOMHATE PSIOM CO CTEKJIOM 3a)KeUb
CBEYKY, TO OTpakeHUe OyneT NBOUTHCS. J{ambHuUi A3bIY0K [IaMEHH (OTPaKeHUE OT BHELTHETO
CTEKJIa C HAaNbUICHUEM) OYJIET 4yTh KPaCHOBATO-(DHOJICTOBBIM, & ONMKHUI (OTpaXkeHHE OT
BHYTPEHHETO CTEKJIa) — OoJiee KEeITOBATHIM.

10 k-cTexno mact +10 —+12 °C.

Puc. 5.7
LepeBAHHbIN cpy6:
nortepu Tenna
mexay 6peBHamMu
M Yepes cTapble
OKHa

Puc. 5.8

MoTtepu Tenna

B <COBPEMEHHOM»
KOoTTeaxe
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B KOMHATC JAKC pAAOM C OKHOM. KpOMe TOT'O, HAIIBJICHUC B JICTHEC
BpPEMsI HCCKOJIBKO CHUXKACT IMMOTOK COJTHECYHOT'O CBETA.

Taxoke OueHb CEepbe3HOI MPOOIEMOit SBIIAETCS MOTEPs TEeIIa Yepes
CTBIKHM CTEKJIONIAKETA WJIN M3-3a IUI0XOT0 YTEIUIEHUS BCEr0 OKHA I10 I1e-

pUMETPY.

B cenpckux nomax u KOTTEIKax ¢ MOMOIIBIO TEIIOBU30POB TOXKE
MOYKHO YETKO YBHJIETh IOTepH Teruia (puc. 5.7 u 5.8)!". Jlnst Bnagenbia
COOCTBEHHOTO JIOMa KaXKJasi OCTaBJIICHHAsI OTKPBITON (popToUKa, IIelb
B CTEHE WJIH «MOCTHK» XOJI0Ja B BUJI€ KyCKa apMarypbl, COCIUHSIOIIE-
ro BHYTPEHHHUE MOMEMICHUS C OTKPBHITHIM BO3IYyXOM, 000paunBarOTCs
JUITHUMHU KyOOMeTpaMu JpOB UJTU Ta3a.

B MHOrokBapTUpHBIX 0Max Bce cioxkHee. [Ipu orcyTeTBuM MHAK-
BUyaJIbHBIX IPUOOPOB ydeTa TeIia B KBapTUpaX >KUJIbIbI TAKUX J10-
MOB TO-TIPEKHEMY BBIHY)KJICHBI OTIAYMBATh OTKPBITHIC OKHA COCECH
U JIECTHUYHBIX KJIETOK. Eciu B KBapTHUPEC XOJIOAHO, TO Mbl HAYMHACM
HarpeBaTtb NOMCHICHUA pa3JIMYHbIMU HpI/I60paMI/I, KakK IIpaBHJIO, JJICK-
TpudeckuMu. IIpu TakoM HarpeBe 3a MeCAI] MOXKHO JIETKO MOTPATUTh
300 u 6onee kB1-4, yTo 0obopaunBaercs GonpuMu cuetamu. [opasno
Jydle COXpaHUThb, YEM pacCIiliayrBaTbCA.

Kax coxpanutb Tenno?

Kak MbI BUEIN Ha TEIUIOBU30PHBIX M300pa)KCHHUSIX, OCHOBHBIC T10-
TEpH TeIIa MPOUCXOMAAT Uepe3 HEKaYCCTBECHHBIC CTHIKU MEXy Ia-
HEJISIMH, 4Yepe3 OKHA, IIEJd MO MOJOKOHHUKaMU U T.1m. KoHeuHo,
YTCIUIATh MHOTOKBAPTUPHBIN JOM — 3ajada OOCITyKMBAIOIIUX Op-
raHu3aluii, H0 MPEeIOTBPATUTh HEMAJIbIC MOTEPU TEIUIA B KBAPTHPE
MOXET U KaXK1asi CeEMbs'2.

3aMeHa unu yTemieHue okoH. CoBpeMeHHbIE IUIACTHUKOBBIE (MIIH
NIEPEBSHHBIE) OKOHHBbIE KOHCTPYKIUH MPEKPACHO 3aIIUIIAIOT OT XO-
J0/1a, 32 HUMHU JIETKO YXa)KUBaTh, OHU MPOCThI B skcrutyarauuu (Co-
BeT 1). YBBI, BalM cueTa 3a TEIUIO OCTAHYTCS NPEXHUMU, BEAb y HAC
[0Ka HET MHIAUBUAYAIbHBIX CUETUMKOB Teryia. OHAKO €CIU paHblle
B 0c000 XOJIOIHBIE THU BaM MPUXOAWIOCH MOATAIINBATH C TIOMOILBIO
ANIEKTpOHArpeBaTeneil, To Tenepb 3To OyAET He HY>KHO M CUeTa 3a JJIeK-
TPUYECTBO CTAHYT CYIIECTBEHHO MeHbIIe. Eciu Bbl MMOICUUTHIBACTE

" Hemounux uzobpasicenuii: LIGHTp aqbTepHAaTHBHON SHEPreTHKY,
http://auditenergy.ru/thermo.html

12 TIpuMepbl KOHKPETHBIX JACHCTBHIA 10 COEPEIKEHHIO TEIIa, BBIMOIHEHHBIX [IKOIbHHKAMHU
B ApXaHTeNIbCKOH 00JIaCTH, MOXHO HAUTH B IPIJIOKCHUH 4.
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CEMEHBII OIO/IKET U JyMaeTe, BO UTO 00OHAYTCsl HOBBIE OKHA, YUTUTE
JaHHYI0 3KOHOMHUIO. 3a ToJ1 3TO OyzeT HeMHOro, HO 3a 20 u Oosnee et
CJIy’KObI OKOH OHU MOT'YT OKYTIUTBCS C «3ar1acoM».

[Ipn ycTaHOBKE IMJIACTUKOBBIX OKOH IOMHMTE, YTO HIEJIH MEXIY
OKOHHOW paMoOi M CTEHOM, a TaKke MoJ| MOJAOKOHHUKOM HE0OXOIMMO
TIIATEJIBHO 3aKpbITh, KaK IPABWJIO, CIELUAIbHOM MOHTAXHOU IIe-
Hoit (Coser 2). Hy)xHO THIareasHO BOCCTAHOBUTH BHEIIHHE OTKOCHI,
IIpUYEeM TakK, YTOOBI MeHa OblIa N30JMPOBAHA OT BJIArd U COJIHEUHBIX
nydeii. Haue co BpeMeHeM repMeTu3anus HapyliaeTcs, o0pa3yroT-
Cs «MOCTHKH X0JI01a». OTKOCHI BHYTPH KBAPTUPBI MOXHO YTEIUIUTH
C TIOMOUIbIO «COHABUY-TIaHeNel» (MaHelb ¢ BHYTPEHHEN MPOCIoiKoi
TEIUIOU30JIPYIONIETO MaTepuaia), He 3a0bIBas TePMETH3UPOBATh UX
CTBIKH CO CTEHAMM U C OKHAMM.

Cogert 1: Ecnu ecTb BO3MOXHOCTb, MOMEHSINTE OKHA Ha COBp€eMEeHHbI€ MacTuKoBbIE U
AepeBdaHHble CTeK1onaKkeThbl.

CoBeT 2: Ecnn Bbl MeHSIETE OKHA, TO MMaBHOE BHMMaHWe obpallante Ha CTbIK1N Mexay
OTAENbHbLIMU CTEKMNOoNakeTaMu, a Takke Ha repMeTMsaunio Wwenen Mexagy okHa-
MW MU CTEHAMW, NOTONKOM U NMOOOKOHHUKOM.

CogeTt 3: Ecnn OKHa He MEHSATCS Ha COBpPEMEHHbIE, TO UX HAAO0 YTEMNJINTb: Kak MUHUMYM
3al1I0XKUTb LLEes NMOPOJSIOHOM, a 3aTteM 3aKIienTb MaliApHbIM CKOTHEM.

Coger 4: lLTopbl fOmMKHbI 6bITb MAOTHBIMU U NOSTHOCTLIO 3aKpbiBaTh OKHO. XKenaTtenbHo,
YTOObI LUTOPLI 3aKpbiBanu BCO CTEHY OT noria 40 noTonka. B xonoaHble gHu
MOXHO NPUMNOAHATbL UX HWXKHUIA Kpal, YTOObI LUTOPbI HE 3akpbiBanu batapeun
OTOMMEHUS.

Ecau moMeHaTh OKHa HEBO3MOXKHO, TO 3aMHUTECHh UX YTETUICHUEM.
[Ipolinute BOOJIb paM C 3aKKEHHOM CBEUOM MJIM TOHKUM TEPBIIIKOM.
OTKIIOHEHHUE TIJITaMEHU CBEYM YKaXKET BaM Ha CKBO3HBIE OTBEPCTHS,
4yepe3 KOTOphle YXOAHUT Terio. Eciu xomo B momenieHue mpoHUKaeT
yepe3 IIenu, 00pa3oBaBIIMECs MEXAY CTEKIOM U paMoid, TO UX He-
0o0XoMMo 3aminakieBars. Jlydine 3To caenaTh OCEHBIO, MOCKOIBKY
IITaKJIeBKa HEe BBIHOCUT PE3KWX MepernajoB Temrmeparypbl. Hanocsr
€€ Ha CyXHue paMbl.

3akneuBaiite okHa Ha 3uMy (CoeT 3). Bo m3bexxanue mopuu
KpacKu Ha pamax Jydllle 3aKJIeUBaTh 3aJI0KEHHbIE TOPOJIOHOM (MU
OPYTUM YTEIJIUTENEM) LIEAN MasipHbIM ckoTueM. [locne ynanenus
BECHOI OH He OyAeT ocTaBiIATh ciefoB. K 1ocToMHCTBaM COBpeMEH-
HBIX yTEIUTMTEIeH MOXKHO OTHECTH HAJIeKHYIO TEIUIOM3O0JIALUI0 OKOH




TEMA5.

1 BO3MOXXHOCTb MHOI'OKPATHOI'O OTKPLIBAHUA-3aKPbIBAHHA OKOH C Ha-
KJICCHHBIMU YIIJIOTHUTCIAMMU.

Ecnu B noMenieHny TpyaHO COXPAHATh TEIJIO0, TO OTHECUTECH CEPb-
€3HO U K BbIOODPY 1TOp. OHU JOKHBI OBITH IJIOTHBIMMU, OT I10J1a JI0 MO-
Tojka. I1o BO3MOXKHOCTH HE 3aKpbIBaiiTe MMU OaTapeu LEHTPaIbHOIO
OTOIUICHUS, YTOOBI OHU HE 3a1iepkuBanu terio (Coser 4).

CoxpaHeHHIO TeryIa B KBAPTUPE TAKKE IOMOXKET yTeIJIeHUEe OaJIko-
Ha (JIOIPKUU): T€PMETUYHOE OCTEKJICHHUE U YTEIIEHUE BCEX €ro CTEH,
10J1a U TIOTOJIKA.

YTensienne BxonHOW nBepu. BxoaHast 1Beppr MOXKET OBITH Cepb-
€3HBIM HMCTOYHHUKOM IOTEpU TeIula. Ecau aBepb MPOIyCKaeT XOJOZ,
TO UACAJBHBIM BapUaHT — 3aMEHUTh €€ Ha HOBYIO, HE IPOIyCKaro-
uryro xonon u mym (Coser 5).

K coxanenuro, 4acto 3aMeHa BXOJHOM JBEPU HA METAIUIUYECKYIO
MPUBOAUT K HAPYIIEHUIO T€PMETHU3ALMU U LIENIIM MEX]Iy KOpOOKOii
n creHamMHu. Eciu BBl MEHSETE BEph — BHHMMATEIBHO OTHECHUTECH
K ycraHoBke. [ToMHHUTE, UTO €cnu COOCTBEHHO JIBEPH HE3HAYMTEIHHO
OTJIMYAIOTCS MEXLy COOOM, TO Kaue€CTBO UX YCTAHOBKH — OYEHb BaXK-
HBIA (PaKTOp KaK B CHIDKEHUU TMOTEPH TEIUIA, TAK U B U3OJIALIMU Ballei
kBapTupsbl oT mryma (Coser 6).

CogeTt 5: Ecnn ecTb BO3MOXHOCTb, MOMEHANTE ABepb Ha COBPEMEHHYH, HE NpPOonyCcKak-
LY XoJio4 v LyMm.

Cogert 6: Ecnu Bbl MeHsieTe ABeEPb, TO [MaBHOE BHUMaHME obpallanTte Ha repMeTusarmio
Lenen mexay ABepHOM KOPOBKON 1 CTEHaAMM.

CoeeT 7: Ecnu aABepb HEe MEHSIETCS Ha COBPEMEHHYI0, TO ee Hago yTennuTb, 06uTb Ten-
NON30NMpPYLWLUM MaTepuanom, ocoboe BHUMaHWE yaenuTe Lenv nog ABepbio.

Ecnu nBeph MOMEHSTh HEBO3MOKHO, TO €€ YTEeTUICHHE MOXHO 0CY-
IECTBUTH CBOMMH CHJIaMH — OOUB JIBEPh TOHKHM IIEHOIUIACTOM, Ba-
TUHOM WJIM JPYTUM TEIUIOM30JIMPYIOLIMM MaTepHajoM, a 3aTeM KOX-
3amenuTeneM. OTaenbHOE BHUMAaHHME YACHSIOT INEJIU IOJ JBEPBIO.
YrtoObl N30aBUTHCS OT HEE, MOXXHO HAKJICUTh HA JIBEPh CHHU3Y CIELH-
aJbHYIO LIETKY, YCTAHOBUTH IOPOT UM clienarh ero Boiue (Coser 7).

YTenneHnue creH U nojaoB. Ecinv B KBapTHpE XOJOJHO, TO BaXXKHO
YTETUIUTh U CTeHBI. bosee 3(h(eKTUBHO BHEIIHEE yTeIICHUEe HapyXK-
HBIX CTE€H, BRIXOAAMIMX Ha ynuily. Hanbonee monxomsimmii crmocod —
UCIONB30BaHUE «MOKporo» ¢acana. K creHe KpenmuTcs: TemION30Iu-
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pyromuii Marepuan (Ha OCHOBE MUHEPAJILHOM BaThl), 3aTEM KIIAJETCs
CETKa M OTIITYKAaTypUBAETCH.

VYTenneHue KBapTHPHl M3HYTPU OOBIYHO MEHEE pe3yJIbTaTUBHO
M3-3a TOTO, YTO CTBIKU CTEH C MEXKITAKHBIMU MEPEKPBITUIME 00pa3y-
IOT JIOTIOJTHUTEINIBHBIE «MOCTHKH XOJIOa», KOTOPBIE CIOKHO yTEIUTUTh
Y TepMETHU3UPOBaTh 6€3 00pa30BaHMsI BHYTPH KBapPTUPHI BJIard — KOH-
neHcara (TOCIeICTBHEM KOTOPOTO MOXKET CTaTh IOSBJICHUE IpuOKa
U mieceH). OHAKO €CIM HeT JAPYTMX BO3MOXKHOCTEH, TO, KOHEUHO,
YTEIUISIOT IIOMEIEHUE U3HYTPH, JUIS YETO Yallle BCETro MPUMEHSIOT 00-
muBKy runcokaptoHom (Coset 8).

Emme onun crmoco6 coxpaHeHus Teria — MPpaBHIIbHAs PAaCCTaHOBKA
meOenn. Baonb caMbIX XOJOMHBIX CTEH JOJDKHBI OBITH YCTAHOBJICHBI
mKa(bl — TOrAAa OHU OYIyT CIYXKHUTb JOMOJHUTEIbHBIM IPENSTCTBU-
€M IJI MPOHUKHOBCHUS X0J10/1a OT CTCH BHYTPb ITIOMCUICHU . 3]1601) XKe
3aMEeTHM, 4TO MeOesIbh B MOMEIICHNH HE JOJDKHA MPETITCTBOBATh IIUP-
KYJISILIMM TETIJIOT0 BO3YXa, [I0ATOMY HE CTaBbTe HUYETO PsIOM ¢ Oara-
peel, BHyTph €€ IOJDKEH CBOOOHO mocTynaTh Bo3ayx (Coset 9).

Cosert 8: Ecnv okHa 1 OBEpU YTENMEHbI, HO BCE PABHO XONOAHO, TO MOXHO YTENUTb
CTEeHbl, Hanpumep, O6LINB X TMNCOKAPTOHOM.

Cosert 9: Hy)KHO npaBUIIbHO PaCCTaBJIATb MeObernb: BOOMb CaMbIX XONOAHbLIX CTEH MOXHO
NOCTaBUTb IJJKaq.')bI, a 6aTapev| oTonJieHNA HN B KOEM Cllydae He 3aropaxXmeaTthb.

CogeTt 10: XopoLuer 1 Hegoporon Tennonsonaunen nona dyaeT NMHoNeymMm Ha BOMIOYHON
OCHOBE, HO ero Hago NosioXUTb He MPUKNenBas.

Y TenauTe noi B y’ke NOCTPOEHHOM JJOME CI0XKHO, OHAKO HHOTa
3T0 Heobxoaumo. CaMblil IPOCTOM M TOCTYNHBIM BapHaHT — IOJIO-
KUThb JIMHOJIEYM HAa BOWJIOUHON ocHOBEe. OHAKO HU B KOEM cllydae
HE HaJ0 IMPHUKIEUBATh €ro K I0Jy, NHA4Y€ CIUIIINICS BOMIOK IOTE-
psieT TerounsonanronHsle cBoiictBa (Coser 10). Taxke nmox nobdoe
13 HANOJBHBIX MOKPBITUH MOXHO YKJIAJbIBaTh CIELUAIbHBIN yTeN-
JUTEND.

3aMeHa Y IpaBWIbHBIMA yXOJ 3a pajuaropamu oTomieHus. Hau-
Oosiee OYEBHIHBIA CIOCOO YIYUYIIMTh KadeCTBO OTOIUIEHHUS IOMe-
LIEHUSI — 3aMEHUTh CTapble paJuaTopbl HA COBPEMEHHBIEC. Ecin Bl
pEeLIMIUCh HAa 3aMEHY, YUUThIBAlTe, YTO pabOThl HY>KHO MPOBOIUTH
J10 Ha4yaja OTOIUTEIbHOIO CE€30HA, BEb C €r0 HACTYIUICHUEM CaHTEeX-
HUKH MOTYT IIPOCTO OTKa3arh B yciyre. [Inanupys npuodpecty HOBbIE
paauaTopsl, BbIOMpaiiTe Takue, KOTOpPblE OCHAIIEHBI PEryInpOoBKOI
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MOIIHOCTH. [IJIs1 BOBMOKHOCTH PETYIUpPOBaTh paboTy OaTtapen HYKHO,
YTOOBI MEHBIIIEE TOCTYIJICHHWE BOJIBI B BaIll paIuaTOp HE MEPEKPHIBAIO
BECh CTOSK OTOIJICHUS — BEPTUKAJIbHYIO TPYyOy, HIYIIYIO Yepe3 Bce
9TaXkH 3MaHus (Kaxxaast barapes O KHA UMETh HHIUBUyaTbHOE IO/~
KIIFOUEHHE K CTOSIKY, €CIIM 3TOTO HET, TO MapalIesIbHO KaXKIoi Oarapee
JICA0TCsl BEpTUKAJIbHBIE TIepeMblukn), cM. Cosert 11.

Ecam 3T0 HEBO3MOXKHO, MOYKHO 3aCTaBUTh CTapblie Oarapeu pado-
TaTh ¢ OonbIIe oTaadei. J{is 3Toro He0OXOAUMO CHATH C HUX CTapYIO
KpacCKy, OIKYPUTb U BBIKPACUTH B TEeMHBII IBET — IJIaAKast 1 TCMHasd
MOBEPXHOCTh OT/AaeT Ha 5—10% Ttemna Gombine. Takke MOXKHO B3SITh
TUCT (paHephl, TOKPACUTh CEPEOPUCTOIN KPACcKO MU OKIIEUTh (OIb-
TOH, a 3aTeM MOMECTHTH 3a Oarapero. MOKHO TTOKPACUTh WIIH OKJICHTh
(dhonproit u camy cTeHy 3a 6arapeeii. Takoil TeMIOOTpaXKarOIMNNA SKpaH
HATPaBUT TEILJIO B KBAPTHUPY, U BBl HE OyJeTe BITyCTYI0 000TpeBaTh CTe-
ubl (Coger 12).

Cogert 11: Ecnn ecTb BO3MOXHOCTb, MOMEHANTE GaTapen OTONMNEHUS HA COBPEMEHHbIE,
NMPUYEM C PEFYNIATOPOM MOLLHOCTU. ECnn HyXXHO, caenante NnepemMbIYKU, YTO-
Obl BOO4a Morfa naTy No BCEMY 34aHUI0 HE3aBUCMMO OT BalLEero perynaropa.

CoBeT 12: 5ppekTMBHOCTb paboTbl 6aTapen yBENMUNTCH, ecnu Mexay cteHon n 6ata-
peen Byaet cepebpuctas NOBEPXHOCTb: MOXXHO NMOKPACUTb CTEHY UMW OKNEUTb
ee honbron, MoOXXHO NOCTaBUTbL CEPEOPUCTLIN NNCT.

barapen Hano perynsipHO NpOTUPATH OT MBLIHU, TOCKOJIBKY OHA Ipe-
IATCTBYET TeruiooTAaue. HamoMHuM, 4To IITOPBI U MeOEIh HE JOJIKHbI
MIPENSATCTBOBATE OTTOKY TEIUIA OT paJuaTopa B IOMEILCHHUE.

HCO6X0)II/IMO TAKKC CJICAUTH 3a COXpPAaHCHHUCM TCIUIA B MOABC3MC!:
OKHa Ha JICCTHUYHBIX INIOIIAAKaX JOJIXKHBI OBITh 3aCTEKJICHBI U 3a-
KPBITEL, ITapajHasd ABEPb TAKKC OJOJXKHA IIJIOTHO 3aKpPbhIBATbHCA, TYYIIC,
€CJIM BXOAHBIX I[Bepefl HCCKOJIBKO.

3amMeTUM 371eCh K€, YTO HAXOKJICHHE B MPOXJIATHOM TOMEIIEHUN
Oosiee MONIE3HO I 3I0POBBS, YeM B JKapKkoM. Eciu BaM XONOIHO,
TO TIPEXJE YeM BKJIIOYATh 000OTpeBaresb, MOJAYMANTE: MOXKET, CTOUT
HaJIETh YTO-TO TEIJIO€. DTO B Pa3syMHBIX MpeAesiax Aake IMoyie3Her
U K TOMY € TO3BOJIUT COKOHOMHTD JIEKTPOIHEPTHUIO.
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«[laccusHble» Loma

«ITaccuBHBIM» HaA3BIBAIOT JIOM, KOTOPBIM UMEET OYEHb XOPOIIUE TETI-
JIOU30JISILMOHHBIE CBOMCTBA U MOYTH HE TpedyeT oTorieHus. O4eHb
HEOOJBIIOE OTOIJICHHE HYXXHO TOJIBKO NpPH BHEIIHEW TeMIleparype
BO3/yxa HWXe Hyls. Takue qoma CTpOST BO MHOTHX CTpaHax MHpa,
npex/Jie Bcero, B EBpone. B «mmaccuBHOMY JoMe MOTEpH TeIia B pa3sbl
MEHBIIIE, YeM B OOBIYHOM, JIa’K€ CAaMOM COBpeMEeHHOM. EcTh mpuMepsl
JIOMOB, KOTOpPbIE HE TPEOYIOT OTOTUICHHUS JaXKe MPHU CHIIBHO OTPHUIla-
TEJIbHBIX TEMIIEpaTypax, HO, KOHEYHO, OHU TOpa3ao JOPOKE.

[IpoexT OmHOTO W3 MEPBBIX IMACCHBHBIX» JOMOB OBLT pa3zpabo-
tad MHCcTHTYTOM mMaccuBHOro noMa B Jlapminranre'®, l'epmanus. [Ipu
CTPOMTENBCTBE ITACCUBHBIX» JIOMOB IMPUMEHSIOT CaMble MEpEIOBbIC
KOHCTPYKIIMHM U MaTepuabl, a TaK)Ke UCIIONIb3YIOT HOBelIee 000py-
noBanue. Takue joma caMble COBEpIIEHHBIE MO YPOBHIO KOMQopTa,
sHepro3arparaM M BHYTPEHHEMY KiIuUMary B mnomeuieHuu. «llaccus-
HBIC» JIOMa aBTOMaTHUYECKU TOAJIEPKUBAIOT KOM(OPTHYIO TEMIIepary-
PY Y BIaXKHOCTb.

[TomynapHOCTh TaKUX JJOMOB pPacTeT €Ille U MOTOMY, YTO B IIpecce
MOSIBUJINCH MHOTOYHMCIICHHBIE OT3bIBBI O IMOJIb3€ «IIACCHUBHBIX)» JOMOB
JUIS JTFOAEH, CTpaaroluX oT ajsieprui. CBOIO poIb CHIrPalio U CHUXKE-
HUE CTOMMOCTH CTPOMTEIHCTBA IMACCUBHBIX JJOMOB MOYTH JI0 YPOBHS
CTOMMOCTH OOBIYHBIX JOMOB, YTO CTajO BO3MOXKHBIM C POCTOM Mac-
mTaboB UX CTPOUTENBCTBA U OJaroaps COBEPIICHCTBOBAHUIO TEXHO-
JIOTUH, MHKEHEPHOTO 000PYI0BaHMSI U CTPOUTENIBCTRA.

13 http://konstryktorov.net/alternativnaya-energiya/chto-takoe-passivnyiy-dom/

Puc. 5.9
TennoBusopHas
CbeMKa «nacCUBHO-
ro» goma (cnpasa)
M 00bIYHOro goma
(cneBa)

MemoyHuk: hitp://konstryktorov.

net/alternativnaya-energiya/chto-
takoe-passivnyiy-dom
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BaxHol cocraBisonell «IIacCUBHOIO» J0OMa SBJSETCS YPOBEHb
TEPMETUYHOCTH BHEIIHUX KOHCTPYKIIUN U X YCHJICHHAs TEITOU30JIsI-
uus. Taxxe ucnonb3yercs 3QpPeKT coXpaHeHUs BBIALISIEMOTO B IOME
tera. [lo MakcUMyMy MPUMEHSIOTCS HMEIOMIHECs y JI0Ma BO300-
HOBJISIEMbIE MCTOYHUKH SHEPTHH, KaK MPaBUJIO, COJTHEUHAS SHEPTHUS
U reoTepMalibHas dHeprus 3emiu (Ioj 3eMiiel TeMIeparypa Bceraa
IOCTOSIHHA U B CEBEPHBIX CTpaHax 3WUMOM ropaso BBILIE TEMIIEpaA-
Typsl BO3ayxa). Mcmomb3yeTcss TPUTOYHO-BBITSDKHAS BEHTUIISLIHS
C OYUCTKOHM BITyCKa€MOro BO3/AyXa M peKyIlepalueil Terua, npumMe-
HSIOTCSI SHEPTOdPPEKTUBHBIE APXUTEKTYPHO-TUIAHUPOBOYHBIE pele-
Hus (IpaBWIbHASI OpPUEHTAIMsS 1O CTOPOHAM CBETa M pO3€ BETPOB,
SHEPreTUYECKU MPABUIBHOE PACIIONIOKEHUE BXOJHBIX IBEpEH U 1p.).
BoNBIIMHCTBO OKOH «ITACCHBHOTOY» JIOMa OOpPAIlEHbI Ha FOT, YTO JaeT
3HAUUTENBHBIN IPUTOK CBETA M DHEPTUHU J1a’KE B CEBEPHBIX HIMPOTAX.

HemanoBaxxeH u BbIOOp 3HEProdpPpexTuBHON HOpMBI CTPOECHHUS.
IIpu onuHaKoBOM 00bEME BHYTPEHHHUX ITOMELICHHH MEHBIIE BCEro
OTAaBaTh TeIio Oyaer 3aaHue B BUje 1apa. Koneuno, Takas ¢opma
Hey100Ha JUIsl CTPOUTENLCTBA, HO, KaK MPABHIIO, «I1ACCUBHBIE» JJOMa
CTaparoTcs K Heil nmpuonu3uTbest. OHU 4acTo UMEroT GpopMy Kyba uitu
nexaniei Ha 00Ky MOJOBHUHKM IMUIIMHApPA. /IoM B BHJIE BEPTHUKAIBHO
CTOSILIEH TOHKOM «IIaCTHHBI) Oy/leT MeHee SHEPro3(pPeKTUBEH.

Takomy TOMy HE CTpAITHBI HEOKUIAHHBIE TEPEOOH C UCTOYHHKAMHU
BHeHero otorienus. [Ipu temneparype 3a okHom —15 °C «maccus-
HBI» 10M ocThiBaeT Bcero Ha 1 °C 3a cytku. Takoro a¢dekTuBHOTO
TeIuI0COepeKeHHs yaaeTcs T00UThCs, HapuMep, Orarogapsi akKymy-
JUPYIOUINM TETIO MACCUBHBIM HECYIIIUM CTE€HAM, COBEPUICHHBIM ILTH-
TaM 1oJja NepBOro 3Taxa U MEXITAKHBIX MEPEKPBITUH.

B Mockse IMOCTPOCHO HCECKOJIBKO 3KCIICPHUMCHTAJIbHBIX SHaHHﬁ
C HCIIOJIb30BAHUECM OTACIIBHBIX TGXHOHOFHﬁ, OCBOCHHUC KOTOPBIX BaK-
HO JJId MOCICAYIOMECIO0 CTPOUTEILCTBA «IMACCUBHBIX) AOMOB. IToxa
OTH AO0Md, KOHCYHO, OYCHb JaJICKU OT «IIACCUBHBIX», HO OIIPCACIICHHAA
OKOHOMU TCILJIa B HUX JOCTHUTaCTCA.

B Tomcke yxe mocTpoeH ONM3KUN K «ITaCCUBHOMY» KOTTEIX 00-
el momaapio 87 Mm%, OH COCTOUT M3 KEPaM3UTOOCTOHHBIX IMaHECH,
KOTOPBIE€ OTIIMYHO COXPAHSAIOT TEILJIO U MPHU 3TOM O4Y€Hb Hefoporu. Jis
CHWKEHUS 3aTpaT Ha KCIUTyaTaIHI0 TPUMEHEHBI COBPEMEHHBIE YHEP-
rocOeperaromniye TeXHOJOTHMH, B YaCTHOCTH, YCTAHOBIIEH TEIUIOBOM
HAacoC Uil OTOIUICHHUS MPY MTOMOIIMU TeoTepMalibHoro Teruia. [lo mpen-
BapUTEIHHOU OIICHKE, CHHYKEHUE SHEPTONOTPEOICHHS TAKOTO JJOMa CO-
crasur 6oiee 70%.
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JIeMOHCTpallMOHHBIA BApUAHT «IIACCUBHOIO» JIOMa MOCTPOEH He-
naneko ot Cankt-IlerepOypra. Tam ke Ha4aTo CTPOUTEIHCTBO TIEPBO-
'O MOCENKa «MAaCCUBHBIX» TOMOB. CTPOUTENBCTBO IEMOHCTPAIIMOHHO-
ro «IaccUBHOro» aoma uaet u B Huxknem Hosropoze.

CTpOUTENBCTBO «IACCUBHBIX» JOMOB TECHO COIPSIKEHO C pa3pa-
OOTKOW M CTPOUTENHCTBOM TaK HA3BIBAEMBIX «HHTEIICKTYaTbHBIX)
JIOMOB C AaBTOMAaTMYECKHM BBIIIOJTHEHUEM MAacChl XO3SIMCTBEHHBIX
(GYyHKIMM, BKITIOYas ¥ BHYTPEHHUN KJIMMaT MOMEIIEHUN — MoaIep-
JKaHHE 3aJJaHHOM TeMITepaTypbl U BIIAXKHOCTH NOMeENIEeHU. BeposTHo,
9TH JIOMa U MOTYT Ha3bIBaThCsl IOMaMHU OyIyIIero, MoKa K€ AJIeMEHTHI
«MHTEJUICKTYaJIbHBIX» IOMOB CIIY>KaT IEMOHCTPAIMOHHBIM OOBEKTOM
Y HaIJISITHBIM Y4EOHBIM ITOCOOUEM.




TEMA 6

(GEPEIEHVE
INEKTPO3IHEPTHM:
370 MOKET
CAENATH KAK[bI
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[oTpe6nenue u BO3MOXHOCTH IKOHOMIK
INEKTPO3IHEePritk

B cpennem kaxaplii sxutenb Poccun qoma Tpatut npuMepHo 2 kKBTu
ANEKTPOIHEPTUU B JIeHb. CaMblil SJKOHOMHBIN KUTEINb YKJIAbIBACTCS
B 1 kB1'u B ;1eHbB, a pacTounTeIbHOMY Ha10 3 U Oosiee KBTu B 1eHb .
B mepecuere Ha ron pa3zHulla MEXKIYy SKOHOMHBIMU M PACTOUUTEIb-
HbIMU OKoJI0 700 kBT'u Ha uenoBeka. B 3aBUCHMOCTH OT pernuoHa
YW BPEMEHH IMOTPEOJICHHs] dHEPTUU (€CIU CUETUMK JIBYX- WIH TPEX-
PEKUMHBINA, TO HOYBIO IEKTPUUECTBO OOXOAUTCS rOpa3o ACIIEBIE)
OKOHOMHBIM BBEIUTPHIBACT Y PACTOYUTEILHOTO MPUMEPHO 2 ThIC. PYO.
B TOJI, U1K 6 THIC. HA CEMBIO U3 3 UEIOBEK.

B Gombmmx ceMpsx 4acTo Jierde TPaTUTh HA YEIOBEKa MEHBIIE
NIEKTPOIHEPTUN (HAIIPUMEp, OUH U TOT e XOJOIUIBHUK UCIOIIb3Y-
€TCsI Ha BCEX), C JIPyToil CTOPOHBI, B HUX, KaK MPaBUIIO, OOJIbLIE AeTel,
Ha KOTOPBIX TPATUTCS OOJIBIIE SJICKTPOIHEPTUH (HaIIpuUMep, TIPU CTUP-
ke). IToaToMy B cpesHeM pacxo]l Ha 4elloBeKa MOXKHO PaccMaTpUBaTh
KAaK TUIIUYHBIN [10KA3aTellb, HE CUIBHO 3aBUCALLUN OT pa3Mepa CEMbH.
@DakKkTUYECKHU BaKHBIM OTJINYMEM, HA KOTOPOE BBl HE MOYKETE ITOBIIUATS,
SBJIACTCS TOJIBKO HAJIMYME Ta3a M Ia30BOM IUIMTHI, DJIEKTPOIIUTA —
caMblil MOIIIHBIN ANEKTPONPUOOP B Balllel KBApTHPE, U PACXOAyeT OHa
HeMaJlo anekTpuyecTBa. OHAKO, KaKk MOKa3bIBae€TCs HUXKE, U JUIs Hee
€CTh CIIOCOOBI 00JIe€ SKOHOMHOTIO PACX0fa IHEPIUH.

Bbl camu MoxeTe moacuuTaTrh, CKOJIbKO KBT'4 pacxomyer Bama
CEMbsI B MECSI] U B CPEJIHEM 32 J€Hb, a IOTOM CPAaBHUTb CO CPEIHUM
o Poccun. Tak BBl yBUIUTE, KEM MOXKETE Ce0S CUUTATh, SKOHOMHBIM
WJIA PACTOYUTEIIbHBIM.

PaccMoTpuM, M3 Yero COCTOUT JIOMAIIIHUN TOIOBOW «OFOIKET
ANIEKTPOIHEPTHH CPETHETO KUTEIIS Halel cTpaHsl (puc 6.1).

Ocgemienue: cpenHuil xutenb TparuT 160 xkBt-y, pacTtounrtens-
HbI — 240 xBT4, a 3kx0oHOMHBIH — TOoNbKO 40 kBT1'4. Bosnbmmas sxo-
HOMHSI JOCTHTAETCS 32 CYET dHEProcOeperaronmx TFIOMIHECIICHTHBIX

" OCHOBOIA Jy1s pacyeToB JaHHOTO pasJiesia IBUJIOCH HccienoBanue « QHeprodhGeKTHBHOCT
B Poccun: ckpeiThit pezepsy». LIDHO®, Becemupnsiii 6ank, IFC, Mocksa, 2008, 164 c.
http://www.ifc.org/ifcext/rsefp.nsf/AttachmentsByTitle/FINAL _EE report rus.pdf/$FILE/
FINAL EE report rus.pdf
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Puc. 6.1 JIaMIl, a ceidyac — M BCE OOJNBIIETO HMCIOJIB30BAHHMS CBETOIMOIOB.

Nyywwme, cpeagHue

n Xyauune noka-
3aTesnun pacxoga
ANMEKTPOIHEpPrun Ha
ObiTOBbIE uenu. MNo-
TeHuyunasn 3KOHOMUu
ANMEeKTPO3Heprumn
Memoyruk: SneproathdekTs-
HOCTb B PocCuu: CKpbITbIN pe-
3epB. LUISH3®, BcemmpHbIi 6aHK,
IFC, Mocksa, 2008, cTp. 54.
http:/iwww.ifc.org/ifcext/rsefp.
nsf/AttachmentsByTitle/

FINAL_EE_report_rus.pdf/$FILE/
FINAL_EE_report_rus.pdf

CraTtucTHKa TIOKA3bIBACT, KAKUX KapAWHAIBHBIX yCIIEXOB JOCTUTAIOT
SKOHOMHBIE rpakaane. [lepexoa Ha HOBBIE JIAMITBI TPUBOAKT K TOMY,
YTO Ha OCBEILICHUE OHU TPATAT JUIIb 4yTh Oonee 10% Bcelt anexTpo-
sHepruu. PazHuIla MKy SKOHOMHBIM M PACTOYUTEIILHBIM TOJIh30Ba-
teneM — 6 pa3 (Coser 1). [Ipu aTom He meHee 20% HKOHOMUU AaeT
Oosiee pauuTeNbHOE OTHOIIIEHHE K OCBEIIEHUIO — BBIKITIOUEHUE HEeHC-
nosib3yemoro ceeta (Coget 2). Baiia moTpeOHOCTb B OCBEIIICHUH TaK-
e 3aBUCHT OT cTeH u Mmebenu (Coger 3).

MaxkcumanbHyI0 3KOHOMHUIO Jal0T CBETOJUOHBIE HICTOUHUKU CBE-
Ta — OHU NOTPEOIIAIOT B 2 pa3a MEHbIIE 3JIEKTPOIHEPTUH, YEM JTFOMU-
HECILICHTHBIE JIAMIIBI TIPHU TOM e CBeTooTaaue. BaxxHO, YTO OHU UMEIOT
JOJITHH CPOK CITYKOBI, paboTaroT 6€33BYyYHO, HE HATPEBAIOTCS, TOPA3I0
OoJiee yCTOWYUBHI K yIapaM 1 He HY»KAal0TCsl B CIIeLMaIbHON yTHIIN3a-
LMY, KaK JTIOMUHECLEHTHBIE, COJIepKaIINe PTYTh. 3aMETUM, UYTO PTYTH

Cogert 1: Bbl MOXeTe caMy NoACHNTATb pacxod, SHEPrun Ha OCBeLLEeHME: YMHOXbTE MOLLL-
HOCTb KaX4oW namnbl Ha YNCNO MUHYT UMK YacoB, Korga oHa roput. CpaBHuTe
cebs ¢ 3KOHOMHbIM NoTpebuTenem.

CoBer 2: [Nepexon Ha HOBLIE Namnbl, @ TeM 6onee Ha cBeToANOAbl, MO3BOMNNUT Kapau-
HarnbHO COKPaTUTb PacXof SrieKTPO3HEpPrun Ha ocBelLleHMe, HO BCE e He 3a-
OblBanTe BbIKIOYATb CBET, AaXXe CBETOAMOAHbIN!

Cogert 3: [loMHUTE, YTO CBETNbIE CTEHBLI U MeGENb B KBapTupe oenakT ee ceeTriee, no-
CKOJMbKY Iy4lle OoTpaXkaloT OHEBHOW 1nn SJ'IeKTpM‘-IeCKMﬁ CBET.
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B JTIOMUHECIICHTHBIX JIaMIIaX OY€Hb MaJjlo, TOPa3l0 MEHBIIE, YeM B Me-
JTUIIMHCKOM T'paaycHUKe. Jla U caMu JamMIbl — 3TO HE YTO-TO COBEP-
IIIEHHO HOBOE, OHU IIMPOKO UCTIOIB30BaKCH e1iie B 1970—1980-¢ roapl,
HO TOTJIa 3TO OBLIM TOJBKO JJIMHHBIE Oenble «TPyOOUKu», TpeOyromue
CIeNraIbHOTO MoAKIIoueHHs. Celtyac UX HayYUITUCH JIeNIaTh KOMITAKT-
HBIMU U BCTABJIAIOIIUMUCA B 0ObIUHBIN maTpoH. [TosTomy OosThCS MX
W3-32 HAJM4Us PTYTH HE HYXKHO, HO IPOCTEHIIINE Mephl 0€30MaCHOCTH
Haso coomonath (CoseT 4), a 0TpaboTaBIITHE JIAMITBI HE BHIOPACHIBATh
C OOBIYHBIM MYCOPOM, a, HACKOJIBKO BO3MOXKHO, OTHOCUTBH B IyHKTHI
npuema (Coger 95).

CogeT 4: JItoMMHECLIEHTHLIE NaMnbl penko pa36I/IBaIOTCFI B/J,pe6e3rm. Kak npaBuno,
NoABINAETCA JIULb TPpelWnHa, Toraa namny Haao norioXXnTb B NOSIN3TUNEHOBLIN
naket 6e3 AObIPp N XOPOLUO ero 3aBA3aTb. OpaHako ecnn namna Bce Xe pa36M-
nacb Ha 4YacTu, TO caMoe FnaBHoe — n3bexaTtb BAobIXaHUS napoB PTYTH. Hy)K-
HO HeMeaJ1eHHO OTKPbITb OKHa U XOPOLUO NPOBETPUTb NoMeELLIeHNE B Te4eHne
HECKOJIbKMX MUHYT. Tonbko NOTOM MOXHO C06paTb ockornku. Hn B koem cny4yae
HENb3A 6pOcaTbCﬂ COGVIpaTb nx cpasy, Tem Oornee HaKMoOHSASACH Henocpea-
CTBEHHO K MECTY «Tparegnun».

Cogert 5: Hangute B NHTepHeTe (Hanpumep, MOXXHO UCMonb3oBaTk odmumanbHbli CanT
puHnuc Poccun) n/vnun B Ballen akcnnyaTupyroLwen goma opraHusaumm (433
W T.N.) agpeca NyHKTOB NpuemMa oTpaboTaHHbIX 3HeprocbeperatoLmx namn.

CoBpeMeHHbIE JaMIlbl Ha CBETOIMOJAX YXKE HUMEIOT pa3IMyHbIN
CHEKTp M3Iy4YCHHs, B TOM YHUCJIE€ W OIU3KUNA K COIHEUYHOMY CBETY,
npuyeM paboTaloT OHM 0O€3 MepLaHus, YTO MO3BOJSET HCKIIOUYUTH
yCcTaJlocTh a3 npu padote. [loka cToMMOCTh CBETOAMOAHBIX JIAMII
JIOCTaTOYHO BBICOKA, HO C PA3BUTHEM TEXHOJIOTHH U POCTOM 00BEMOB
MIPOU3BOJICTBA IIeHA OyJeT CHIXKAThCs. BeposTHO, 32 HUMU Hale Oy1y-
ee, Korjga Ha OCBellleHue OyJleT TPaTUThCs JIMIIb OUYEHb Maslas 10
AJEKTPOIHEPIUH.

OnekTpoObIToBbIe Npubopbl. Cpeauuit xkutens Tpatut 100 kB1-y,
pactrountenbHbiii — 120 kB1-4, a sxoHOMHBII — 80 KBT'u. 31€CH pas-
HUIIA TOpa3I0 MEHbIIE, YeM B OCBelIeHUU. VIMeroTcst B BUILy Bce ObI-
TOBBIE IEKTPONPHUOOPHI, KPOME IUIUTHI U XOJIOAUIBHUKA, O HUX CTOUT
TOBOPUTH OTJIENIbHO. CTaTHCTHKA MOKA3bIBAET, YTO COBPEMEHHBIE 3JIEK-
TPONPHOOPHI HE TOIBKO 00JIee YI0OHBI B OKCILTyaTaIllK, HO U O0JIee KO-
HOMHUYHBI, IO3TOMY UX HNPEANOYUTAET OOJIbIIas YaCTh HACETIECHUSL.

OnHako cOepexeHne SJHEPrUY TIOCTUraeTCsl HE TOJIBKO 3a cUeT Ooiee
9HEProd3(PEeKTUBHBIX MPUOOPOB — CTUPATBHBIX MAIINH, TEJIEBU30POB,
(eHOB, YTIOTOB, HO M 3a CYET CTWIA UX MCHOIb30BaHUs. OCOOEHHO 3TO
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KacaeTcsi CTUpaIbHON MalllMHbI, BEJlb OHA caMa HarpeBaeT BOAY, a 3TO
OYEeHb SHEProeMKHuil mporecc. B GonbIIMHCTBE CilydaeB JOCTAaTOYHO
ctupku nipu 30 °C B TeyeHue moiydaca (BO BCEX COBPEMEHHBIX CTH-
pasbHBIX MAIIMHAX JUIS 3TOTO €CTh COOTBETCTBYIOLIHIA PEKUM PAOOTHI).
Bonee Toro, coBpeMeHHbIE CTHpaJIbHBIE MOPOIIKU coaepxkar (hepMeH-
ThI, 00€CTIEUMBAIOIINE KaYECTBEHHYIO CTHPKY Ja)Ke MPH CTOJIb HU3KOM
temmneparype. Takas ctupka TpeOyer noutu B 10 pa3 MeHbllIE S3HEPTUH,
yeMm nontopa 4yaca ctupku npu Temmeparype 90 °C (Coser 6). Taxoke
CTapaiiTech MCIOIb30BaTh MOIHYIO 3arpy3Ky MAaIIUHbI, 3TO 3HAYUTEIb-
HO COKPATHUT KaK yAEIbHbII pacxof 37€KTPOIHEPTHH, TaK U PacXO]l BOJIbI
(ynenbHBIN — Ha cTUPKY | KT Bemeit), cM. CoseT 7.

MOXHO SKOHOMHTH M Ha 0oJiee MENKUX MpUOOpax, Harmpumep
Ha 3JeKTpovyalHuKe. Eciu KaXaplil pa3 KUMATUTH MOJHBIM YaiHUK,
TO Ha 3TO YHAeT B 2—4 pa3a 0oJbIlle AIEKTPOIHEPTUU, YEM ECITU KUTIS-
TUTH TOJILKO TIOJIOBUHY HJIA Y€TBEPTH — TOT 00BEM KHITSITKA, KOTOPBIA
BHI ceiiyac coOupaeTech ucmoiib3oBarh (Coet §).

Boree Toro, MO>KHO SKOHOMUTP U Ha BBIKIIIOUEHHOU TexHHUKe. Ceil-
yac B HauboJee pa3BUTHIX CTpaHax, HarpumMep B LlIBeiinapun, Ha Bax-
HOE MECTO IO pacxXojay SHEPrHH BBIXOIUT paboTa MHOTOYUCICHHOMN
AJIEKTPOHHOM TEXHUKHU B XKIylleM pexume (stand by), korga npudop
(vamie Bcero BHUIEOMAarHUTO(OH) MOCIE BBIKIIOUYEHUS J0JIT0e BpeMms
OCTaeTCs MOJKIIOYCHHBIM K CeTH, HO He paboraet. Kazanocs Obl, my-
CTSIK, HO €cld MpruOOPOB MHOTO, TO 3TO yke 3HauuTenbHO (Coser 9).
Ceituac >xayniuii pexxum 0ObIYHO TOTPEOISET HECKOIBbKO BaTT B 4ac.
Heckonbko mpubopoB moryt aare 10 kBtu mim 0,24 xkBt'u B cyT-
KU. Ecay 4enoBek KUBET OJUH, TO 3TO YK€ YETBEPTh €r0 CyTOYHOI'O

CoBeT 6: Vicnonb3yrite 9KOHOMHbIN PeXUM paboTbl CTUParibHON MaluUHbI: CTUPKY B Te-
yeHne 30—40 muH. npu Temnepatype 30 °C.

CoBet 7: CTlea|7|Te Nno Mepe HaKkorjieHnAa 0oCTaTto4HO ©onbLIOro KonuyecTea Bellen,
YTOOLI 3arpys3ka MalluHbI Oblna, HACKONMbLKO BO3MOXHO, MOSTHON.

Cogert 8: Bkntoyas anekTpoYyanHuK, 3agyManTechb, CKONIbKO BaM HY>XHO BoAbl. B 6onb-
LUMHCTBE cry4yaeB goctatovHo 0,5-0,7 .

Cogert 9: Ecnu Bbl peKo Nosb3yeTecb MarHMTOOHOM UMK TENEBU3OPOM, BbIKIHOUMTE
NX KHOMKOW BbIKIKOYEHWS!, @ HE NPOCTO C MynbTa AUCTAHLNOHHOTO YNpaBneHns
(B aTOM cnyyae OyaeT BKoYeH pexum stand by): skoHoMmus Gynet HeGorb-
Las, HO BeAb M pacxon COBEPLUEHHO HE MMEET CMbIcNa.

Coget 10: Ecnn y Bac BHeELWHWUA Modem Ans Bbixoaa B IHTEPHET (He BCTPOEHHbIV B KOM-
nbloTep), TO He 3abbiBanTe €ro BbIKIOYaTb.
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pacxofia AMEKTPOIHEPTHH B SKOHOMHOM pexXuMe Ku3HHU. KoMmbrorep
OOBIYHO BBIKITIOYAIOT KHOIIKOH, HO U TYT MOXET OBITh XHTPOCTh. [1o-
CMOTpPHTE, KaK Y Bac MOACOSAMHEH MOJIeM JJis Bbixona B IHTepHeT. OH
MOKET OBITh 3alTUTaH OTACIHHO M HE BBIKIIOYATHCS MIPH BBIKIIIOYCHUH
KOMIThIOTEpa. DTOT «TUXHH TTOXKHPATEITh) JIEKTPHUIESCTBA MOXKET pac-
xonoBatk 10-30 BT, a crapeie o6pas3ubr — gaxke 10 60 Bt (Coser 10).

XosonwibHUK. [1o cpeagHeroqoBoMy pacxoy 3T0 CaMblid SHEPTOEM-
KHif IpuOop B Ballleit KBapTUPE, U OT €T0 KauecTBa U CTHJIS UCIIOIB30-
BaHUS Balll pacXo/l dJIEKTPOIHEPTUHN 3aBUCUT OUYEHb CHIIbHO. CpeHuid
JKUATEJIb TPATUT B rol Ha XoJoAwIbHUK 200 KBT-4, pacTOUYNTENbHBIA —
300 kBt'4, a sxoHOMHEIH — 150 kBT"4.

Ecnu cpaBHUTH COBpEMEHHBIN XOJOIUIBHUK C €r0 MPEIIIeCTBEH-
HukoM 20—30-1eTHe# 1aBHOCTH (TOTO e 00beMa U MOTPEOUTETHCKUX
XapaKTePUCTUK), TO pa3HUIA B YHEPrOMOTPEOICHUH MOXKET COCTaB-
7Tk 3 ¥ 1axke S pa3, 0COOCHHO KOT/Ia Yepe3 CTaphle YIUIOTHUTEIH, T10-
TEPSIBIIHNE AIACTUYHOCTD, B XOJIOIWIBHUK MPOHUKAET TEIUIBINA BO3AYX.
JIns1 SHEPrOAPKOHOMHOM ceMbH M3 1—2 4YemoBeK NMOKYIKa HOBOIO XO-
JOUIBHUKA MOXKET B IOJITOPA pa3a CHU3UTh CUETA 32 DIICKTPUUECTBO
(Coser 11). BOABIIMHCTBO HOBBIX OBITOBBIX XOJIOJAMJIBHHKOB BITOJIHE
COBPEMEHHBI IO YHEPrONMOTPEOIICHHIO W OTBEUAIOT KilaccaMm «A» (Ho-
MuHanbHOE 3Hepronorpedienne — 300 kB1-4 B rox) ninn «By» (Homu-
HaJbHOE SHepronoTpednenne — 365 kB1-u B rox).

Kpome Toro, mmeer 3Haue€HUE M TO, KaK Bbl MCIIOJIb3YETE XOJIO-
TWIbHUK. UeM MeHblIlle Bbl €r0 OTKPBIBAETE, TEM JIy4Ille, Bbl BIIOJIHE
MOJKETe IKOHOMHO PacXo/10BaTh X0JI0 Baulero xonoauasHuka (CoBer
12). Taxoke He Ha/I0 MOJEPKHUBATH B XOJIOIMIbHUKE U3JIHILTHE XOJIO/I-
HYyIO Temmeparypy. Ee MOXHO M3MEHSATh PEryasTopoM, OObIUHO IS
TUIWYHBIX YCIOBUH 3KCIUTyaTallu AOCTATOYHO IOCTAaBUTh PErYIISITOP

Cogert 11: Ecnu Bac He ycTpanBatoT cyeTa 3a anekTpuyecTBo, Npexae BCero, NoCMoTpu-
Te, KakoW y Bac X0noaunbHuK!

CogeT 12: He ncnonb3yinte XonoaunbHUK Kak BbICTaBKy efbl: Hy>XHO 3apaHee 3HaTb,
4YTO Bbl XOTUTE OTTYyAa B3ATb, TOrga Asepua byaeT oTKpbiTa KOPOTKOE BPEMS,
1 Tennbl BO3ayX U3 KOMHaTbl ByaeT MMHUMManbsHO nonagatb B XONOAUINbHUK.

Cosert 13: [lepxute perynsatop XonoAurbH1Ka B NONOXeHUN, 6riM3KOM K MUHUMYMY, —
Ha geneHun 1-2 n3 5 (unn Ha 2—4 13 10, B 3aBUCMMOCTU OT LUKarnbl KOHKPET-
HOro perynsTopa).

CogeT 14: XonoaunbHUK He JOMKEH CTOATb PAAOM C NIIUTON UMW HENOCPEACTBEHHO
y paguartopa OTONSIEHMS.
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B IoJyioxeHue, omauskoe k MmuHumymy (Coser 13). Uem meHblie npu
9TOM pa3HHUIla TeMIIepaTyp MEXIYy BO3AyXOM B KOMHAT€ U B XOJIO-
IUIIBHUKE, TEM MEHbIIE TeMJI000MEH M TEM MEHbILE PACcXO/ SHEPTUH.
W3 sToTO ClemyeT, YTO HEe HAa/lO0 CTAaBUTh XOJIIOAWIBHUK B OoJee xap-
KMX MeCTax Balllell KyxHH, Hampumep psaom ¢ mautoi (Coser 14).
Hy 1 KOHEuHO, HeNb3s CTaBUTh B XOJIOJMIBHUK TEIUIYIO €1y: JJIs 3TOr0
Jyd4lIlle MOJI0M1eT OAKOH MM CTOJIUK Ha KyXHE.

DNEKTPOIUIUTA. DTO CaMblii MOIIHBIA 3JEKTpONpuOOp B Ballei
KBapTUpE: MPU BCEX BKIIOUCHHBIX KOH(POPKAX U TyXOBKE OHA MOXKET
noTpeOsaTh 10 20 kBT, uto B 10 pa3 601b111€ MOIITHOTO AJIEKTPOYANHH-
ka uiu ytiora. Ho anexrpuuecknii yalHUK OTKIJIIOYAETCs IIPU 3aKuIa-
HUU BOJIbl, @ OCTaBUTh BKJIFOUEHHBIM YTIOT Mbl OOMMCS. A BOT OCTaBUTb
IUTUTY BKIIFOUEHHOM Ha BpeMs Telle(hOHHOTO Pa3roBopa ¢ Mogpyron —
noxanyiicra (Coset 15). CpenHuii )kUTeNb TPATUT B TOJ HA JJIEKTPO-
ity 150 kB1-4, pacrountensubiit — 200 kBt-4, a s3koHOMHBINH — 90
kBT1'u. OT0 cpeaHecTaTucTHUECKHE JaHHBIE JUIS BCEX JKUTENEH, Torna
KaK IPUMEPHO MOJIOBHHA IOMOB B Halllell CTpaHe UMEET ra30BbIe I1JIH-
Thl. [To3TOMY €ciin B34Th TOJIBKO BIIAJIENIbLIEB AIIEKTPOILIUT, TO yKa3aH-
HbI€ BBILIE YKMCIIa HAJJ0 YMHOXHUTH IPUMEPHO Ha 2.

B mo0om citydae pacxom SHEpTHH BO BpEeMs MPUTOTOBIICHUS TTHIIN
HSKOHOMHBIM JKHTEIEM OTIMYACTCS OT PACTOYUTEIHHOrO B 2 pasa.
[Ipexne Bcero, neno B turme minThl. OObIUHBIC TUIUTHI C KOH(OpPKa-
MU-«OJTMHYMKAMI» UMEIOT J[BE IPOOIEMBI: MEUICHHO Pa30rpeBatOTCs
(¥ MOTOM JIONTO OCTHIBAIOT U HATPEBAIOT KyXHIO) U, IMaBHOE, «OIHH-
YUKW» OYCHb 6BICTpO CTAHOBATCA BBITYKJIBIMH. I/ICHpaBI/ITB X HEC-
BO3MO)KHO, TOJILKO 3aMEHSTh Ha HOBBIE. Ellle MO)KHO TIOCOBETOBATH,
OCOOCHHO €ClM Bbl TOTOBHUTE€ HEMHOTO, HCIIOJIb30BaTh TOJNBKO OIHY
U Ty XK€ CaMylo JIyulIyl0 U POBHYIO KOH(OPKY — TOTOBUTH OJroz1a
HE OJTHOBPEMEHHO, a o1HO 3a npyruM (Cosert 16).

Cosert 15:

CoseT 16:

CoBet 17:

CoBerT 18:

Boikntovante ArekTponnnty, ecnn y Bac no tTem uin nHbiMm npn4nHam BO3HUK-
a nay3a B HarpeBaHUu nuiin n nimnTa BamM He HyXHa.

Ecnu y Bac nnuTa ¢ KpyrnbiMy «BnnHYnkamm», To cnegute 3a Ux COCTOSHU-
eM, cTapanTeChb UCNOMNb30BaTh TOMbKO POBHbIE «BNUHYMKMY», AAKOLLME XOPO-
LLUNIA KOHTAKT C NOCYA0MN.

Mpw BbIGOPE NNNTLI PACCMOTPUTE BO3MOXHOCTb NMPUOBPETEHMS AMEKTPONIIN-
Tbl C NIOCKON KepaMMUYECKOWN NaHenbHo.

McnonbayiiTe TOMbKO KacTponv U CKOBOPOAKM C MIIOCKUM AHOM, OCOBEHHO
Ha NMMTE C MIOCKON KepaMMYecKo NaHemnbHo.
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HoBbie mIHUTHI ¢ KEpAMUYECKUMU MTAHEISIMUA — HI€alIbHO POBHBIE,
MO3TOMY Iepejlaya TeIula K KacTproje WM CKOBOPOAKE Ha HUX UAET
HeconsmepumMo Obictpee (CoBer 17). MIX HarpeBaresbHBIE DIIEMEHTHI
OBICTPO HArpeBalOTCA U TaK ke OBICTPO OCThIBarOT. COOCTBEHHO Ma-
HEJIb CTOMT HEJIOPOTO, a TIOKYIATh €€ B KOMIUICKTE C TUTUTON JTIOPOTHX
MapoK COBEpIIECHHO He o0s3aTenbHo. [[aHens MoxeT ObITh BCTpOEHA
Y B OOBIYHBIN KyXOHHBIM CTOJIUK, & JYXOBKa MOXKET OBITh KyILJICHA OT-
NeNIbHO, MIpUYeM Jito0asi, Beb OONBIIMHCTBO M3 HAC IOJIb3YETCS €10
ropaszio pexe, 4eM KOH(POPKaMHU.

O ToM, YTO AJIS 3JEKTPOILIMTHI HY)KHA TOCYAa C IUIOCKAM JHOM,
BEPOSITHO, 3HAIOT Bce. [Ipu Bapke Ha OOBIUHOM IJIUTE C HEPOBHBIMHU
«OIMHYMKAMU» 3TO HE CTOJIb Ba)KHO, @ HEPOBHOE JTHO KACTPIOIU TPHU
BapKe Ha KEPaMHUYECKOH MOKET CBECTH Ha HET BCE €€ MPEUMYIIECTBA
(Coger 18).

OTOl'I.]'ICHI/Ie= MOA0TPEB BOJIbI, KOHANITUOHECPHI. B 9Ty Kar€ropuro BXo-
JAT SJICKTPOHArpeBarciivi Bo3Ayxa U BOAbl, KOTOPBIC HCITOJIb3YHOTCS, KO-

IJ1a B KBApTUPE XOJIOAHO, ECTh ITepeOou C Topsrueii Booi u T.11. CpeaHuid
s)kutenb Poccuun tpatut B rog 30 kBt 4, pactountenbHbii — 90 kBT 4,
a DKOHOMHBIN He TPaTUT MpakTuuecku Huuero. [lomyyaercs, 4To y sko-
HOMHBIX JKUTEJIeH OKHA U JIBEPH yKE YTEIIJICHBI M HAarPEBaTh IIOMEIICHNE
ANIEKTPUYECTBOM MM He Ha/10. OCTalbHBIM Ke JKeIaTeIbHO 00paTUThCS
K COBETaM, KOTOPBIE JIaHbl B MPEbIIYIIEM TEMAaTHUECKOM pasfiene, mo-
CBSIIIICHHOM COEPEKEHUIO TeTlIa.

KoHaummoneps! y Hac CTaBsT BCe Yallle, HO €CJIM OTAEIBHO HE pac-
CMaTpHBAaTh FOXKHBIC PETHOHBI CTPAHBI, TO UCTIOIB3YIOTCSI OHU OOBITHO
O4YeHb HEMHOTO JHEH B TOfy, U B MaclITabe CTpaHbl UX, BEPOSITHO, pac-
cMaTpuBaTh paHo (cM. puc. 6.1).

Hazno npusHate, 4To €ciii y 4eloBeKa HET MOPAJIbHBIX CTHUMYJIOB
Oepeub 3HEpruIo (Tak )K€ Kak U He OpocaTb Mycop IJe MOMNajo WU
HE JIUTh BOAYy 03 HaJO0OHOCTH), TO YIKOHOMUYECKUMHU COOOpaXKECHHUSI-
MU €ro T0Ka CJI0KHO MOOYIUTh K SKOHOMUM »MeKTpudecTtBa. Ho maii-
TE BpeMsi: Tapu(bl PaCTyT U MOTYT CTaTh «EBPOMEHCKIMM», & JOXOIBI
HAIllM BPsIJ JIM 3HAYMTENbHO yBenuuarcs. Torma OyneT Kyaa Oosblie
CTHMYJIOB SKOHOMUTH SHEPTHIO.

IToka >xe Ooibllle BCETro MJIsS BallIero OMOKETa AAcT MOCTAHOBKA
JByX- WJIH TPEXJIMANA30HHBIX CUYETUYUKOB («JIC€Hb-HOUb» WM «ITHK-
MOJIYITUK-HOYb») U MaKCUMaJIbHOE HCITOJIb30BAaHUE HOYHOTO Tapuda,
KOTOPBI MOXKET OBITh B 3—5 pa3 MeHbIlle, YeM MUKOBBIA. Ha oOrmwmii
pacxof SIEKTPOIHEPIUU M «Bamm» BeIOPOCH CO, 3TO NMPaKTUYECKH
He ToBnusieT (0oJiee ONMTUMATBHBIA PEXKUM PAOOTHI AIIEKTPOCTAHIIHIA
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Puc. 6.2

O6Gpasel 3TUKETKN
cTaHpgapTa

EC 1995 ropa.
OHepreTnyeckas
Haknernka xonoaunb-
HUKa:

1 — narotoBuTENDb
W TOproeas Mapka;
2 — mMoJenb;

3 — Knacc aHepro-
notpebnenHnsa ot A++
Ao G;

4 — Benu4ynHa
SHepronoTpebneHus,
kBT-4/ropn;

5 — nonesHbIn
obbem xornogunb-
HOM N MOPO3USBEHOW
Kamep
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JaCT HEKOTOPYIO SKOHOMHUIO TOTUIMBA, HO OTHOCHTEIHHO HEOOBIIYIO),
OJTHAKO TUJIATUTh Bl OyzeTe MeHble. Bo MHOTHX cTpaHax cTajio HOp-
MOMH 3alycKaTh CTUPAJIBbHYIO MAlIMHY 10 Ho4yaM. Vcnonb30Bare smek-
TPUYECKHE HArPEBATENIM, €CIU 3TO HYXKHO, TOXKE rOpa3fo BBITOJHEE
HOYBIO.

Mapkuposka 3nepro3thdhexTUBHOCTH

EBpomnetickas mapkupoBka sHeprosddextuBHocTu (European energy
label) Obia pa3paGorana EBpomeiickoil komuccuel u crtana o0s3a-
TEIBHON Jisi OBITOBBIX AIEKTPONPHOOPOB M JIAMII, IMPOAABAEMBIX
B cTtpanax EC, eme B 1995 1. llenb 3TUKETKH — J1aTh MOTPEOUTEISAM
BO3MOXHOCTb CPAaBHUTH SHEProd((HEeKTUBHOCTD, a TAKKe HEKOTOPbIE
Apyrue MOTPEeOUTENbCKUE CBOMCTBAa aHAJIOTMYHBIX TOBAapOB OJHOTO
WU HECKOJIBKUX TpousBoautenei (puc. 6.2). Hanbonee sneprosd-
(EeKTUBHBI TOBapbl, MMEIOIIUE KJIACC IHEProd((EKTUBHOCTH «A»
(6o naxke BbIMIe — «A+», «A++», «A+++»), HAaUMeHee — UMEIOo-
e MapKUpPOBKY Kiacca «Gy».

OneKTpo3Hepruns
MNpownssoauTens 1
Mogenb 2

Huskuin pacxog

3 | 4N
| B4

D>
B
B>
€

Bblcokui pacxog

OHepronoTpebneHve

kBT yac/rop 4 325
MonesHbit 06bem xonop. (1) 1 90
lMonesHbi 06bem Mopoa. (1) 90

LLlymbl npu pa6ote
0b(A) otH. 1 nBT
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Mopenb
npoussogutensa

Haunb6onee sappeKkTusH. ﬂ

HaumeHee s3dppekTnsH.

YpoBeHb Lyma
(dB(A)re 1 pW)

C.nIoApoGHyio MHopMaLMY
8 PYKOBOJCTBE 110 MCMONb30BaHMIO

B psne uccnenoBaHuil, MOCBALIEHHBIX OLEHKE 3(PPEKTUBHOCTH
BBEJICHUS TAKOM MapKUPOBKHM, OTMEYAETCs, YTO ITHKETKA y3HaBae-
Ma M OHMMaema norpedurensmu. B yactHocTH, Ha Tepputopun EC
TPETh MOKYIOK XOJIOIMIEHUKOB OCYIIECTBISIETCS C YIETOM WH(pOpMa-
Uy Ha 3Hake. OTMedaercsi, 4To OoJibliee BIUSHHE 3HAK OKa3bIBAaeT
Ha JKUTeNel ceBepHbIX CTpaH EBpoOIIbI, KOTOpBIE HCTOpHUYECKU Oolee
03a0o04yeHbl MpobaeMoit coxpaneHus dHepruu. C BBEICHHEM 3HaKa
CpeAHUe MOoKa3aTean Mpojax sHepro3pdeKTuBHBIX OBITOBBIX MPUOO-
poB B EC Beipociu Ha 29% (puc. 6.3)%.

B CIIA 3Hak sHeproadextuBHoctu «Energy Star» 6bu1 paspabo-
TaH ATEHTCTBOM IO OXpaHe OKpy»Karoleit cpezbl B 1992 rogy (puc. 6.4).
Cranzapt, IpH BBIIOJIHEHUH YCIOBUI KOTOPOTO 1aBajOCh NPaBo Ha UC-
10J1b30BaHNE MAPKUPOBKH, CHa4as1a ObLI IpeIHa3HAuEH /1151 MOHUTOPOB
KOMITBIOTEPOB ¢ HHU3KHM dHepronoTrpednenneM. Ceromns 6omee 98%
KOMITBIOTEPOB HMEIOT 3Ty MapKHUpoBKy. Ceifuac OHa MpHCBanBaeTCs TaK-
*e 35 npyruM TUIaM TOBapoB: OT MPHOOPOB J0 CTPOEHUH (Harpumep,
B CHIA 6omee 100 TbIC. cemeii )KHUBYT B TOMax, UMEIOLIUX STOT 3HAK).

2 Sammer K., Wiistenhagen R. The Influence of Eco-Labeling on Consumer Behavior —
Results of a Discrete Choice Analysis. Business Strategy & the Environment. Sept., 2005.

Puc. 6.3

BnusaHune mapku-
poBKM 1 cTaHAap-
TOB 3Heproadek-
TUBHOCTM Ha PbIHOK
XONnoAunbHUKOB

¥ MOPO3UJSIbHUKOB
B EC

Memouyrux: United Nations
Development Programme
(2011a). Policy and Financial
Instruments for Low-Emission
Climate-Resilient Development.
New York.
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Puc. 6.4
3Hak «Energy Star»
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ENERGY STAR

B 2002 romy ¢ momorisio nporpammel «Energy Stary, mokymnas 60-
nee 3Heprod(H(HEeKTUBHYIO TEXHUKY, AaMEPUKAHIIbl COKPATHIIN BBIOPOCHI
CO,, okBuBaneHTHbIe BEIOpocam 14 min aromoOuineit. [Ipu s3tom sko-
HOMMS Ha JIEKTPOIHEPTUU COCTAaBMIIA 7 MIIPA JOJI.

ITocnennss Bepcust crangapra «Energy Star», BCTynuBIIasi B CHITY
20 urons 2007 rona, 00s36IBa€T KOMIIBIOTEPBI UMETH «CIISIIIIANA PEKUM),
Mepexo B KOTOPBIA OCYIIECTBISETCS TOCIE Moiydaca Oe3aeicTBus
(KpoMe WHTEpPHET-CEPBEPOB, padOTAONIUX KPYIIIOCYTOYHO), a TaKXKe
TpebyeT NCIoab30BaHus BbICOKOAI(()EKTUBHBIX OJIOKOB MUTAHUSI.

B 2010 romy coxpamenue BbiOpocos CO, ObuI0 paBHO 00be-
My BBIOpOCOB yxke 38 MIIH aBTOMOOMIIEH, a SKOHOMHSI COCTaBH-
na 20 mupn momr’. CornmacHo uccinenoBanuto Natural Marketing
Institute B8 CIIIA 66% mnorpeOuTenel 3asBWIH, YTO HAIMYHUE 3HAKA
BIIMSET HA PEUICHUE O MOKYIIKE, ¥ TONBbKO 12% ckaszanu, 4To HE IIpH-
JAIOT 3HaKy HUKAaKOTO 3HAYCHHUS".

CornacHo ¢enepanbHomy 3akony Ne 261-D3 o1 23.11.09 «O06 3Hep-
rocOepe’)KeHMM M O TIOBBIIICHHHM JHEPreTHYecKOd 3(P(PEKTHBHOCTH
U O BHECEHUU U3MEHEHUH B OTIENIbHBIE 3aKOHOAATENbHbIE aKThl Poc-
cuiickoii denepanyn» Bce OBITOBBIE YHEProNOTPEONAIONIUE YCTPOM-
ctBa ¢ 1 suBaps 2011 roga qOMKHEI coepkaTh HHPOPMAITUIO O Ki1acce
UX JHepreTudeckoil 3(p(HeKTUBHOCTU B TEXHUUYECKOH JTOKYMEHTAlUH,
IIpUJIaraéMoM K TOBapaM, B UX MApPKUPOBKE U HAa ITUKETKAX.

3 Energy Star, Annual Report 2010, www.energystar.gov

4 Green Labels Positively Impact Purchase Behavior, 20 mast 2008,
http://www.environmentalleader.com/2008/05/20/green-labels-positively-impact-purchase-
behavior (10.10.2011).
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Kax Hawa 3xoHomMuA 3neKTpo3Hepriu
npossnaetca B Toukax C0,?

Bripabotka 1 kBT-4 B Mupe B 11eJ10M cBsi3aHa ¢ BEIOPOCAMU IPUMEPHO
800 r CO,, HO OHa CHJILHO 3aBUCUT OT MCTOYHMKOB DHEPTUM B KOH-
KPETHOM CTpaHe U 1a)ke B KOHKPETHOM peruone. Bo MHOTHX cirydasix
JUISl LEHTPaJIbHOM YacTH €BPOIECKOM Tepputopun Poccuu 310 TOJIb-
k0 300 r CO,, Tak Kak TaM MHOTO 3J1eKTpodHepruu aart ['DC u ADC,
a Yroib MOYTH HE HUcmonb3yeTcs. IIpakTudecku HyneBOil BBIOpOC
JAIOT TaKWe BO3OOHOBIISIEMbIE MCTOYHUKHU YHEPTHH, KaK COJHIIE, Be-
Tep, TeOTEpPMaJIbHASI YHEPTHS, HCIIOIH30BaHUE COBPEMEHHOTO JPeBeC-
HOTO OHMOTOMIMBA MU Ouorasa (s OMOTOMIIMBA HOJL O0YCIOBIECH
TEM, 4YTO BbIOpachiBaeMbli npu cxxuranuu CO, panee ObUI MOIIOLIEH
13 atMocepsl IPH POCTE JepeBa WM HHOTO PACTEHUS WIIH KUBOTHO-
ro). YBbI, OKa 3TUX UCTOUYHUKOB B Poccum oueHn mao.

IIpu ucnonb3oBanuu raza Beiopoc CO, MeHblIE, a yIiis — 3Hauu-
TesIbHO OoJbie (cM. Tabu. [11.2 Ha cTp. 185); Ha cOBpeMEHHBIX CTaHIIM-
SIX KOMOMHUPOBAHHOTO ITUKJIa BBIPAOOTKH TeTIa M AJIEKTPOIHEPTUU —
MEHBbIIIE, Ha CTapbIX — Oosnbiie. OJHAKO 3TO TOJIBKO MpsiMasi SKOHOMUS
TOIUIMBA U CHWXKEeHHE BbIOpocoB. CHMkeHue cpoca Ha 1 kBt-y 6maro-
NPUATHO CKaKETCS Ha BCEH SHEPreTUYECKOW OTPACiH, TaK Kak OymayT
YMEHBIIIAThCSI 3aTPaThl Ha Pa3BeIKy, 100bIUY, TPAHCIIOPTUPOBKY YIS
WM Ta3a, TAKKE COKPATATCS MOTEpU Npou3BeeHHON aHepruu B JIOII
u T.11. B pe3ynbrare skonomus 1 kB1-u kocBeHHO 3KOHOMUT 3—5 KBT 4.

T'oBOpst 0 ceBepHBIX M BOCTOUHBIX pernoHax Poccuu, rie ucmnosb-
3yeTCs MHOTO yTJIsl, @ TPAHCIIOPTUPOBKA TOILIIMBA TPpeOyeT MHOTO YHEP-
UM, SKOHOMHIO 1 KBT'4 MOXHO mepecuuTaTh B CHH)KCHHE BEIOPOCOB
npumepro Ha 3 kr CO,. Torna ceMelHyI0 TOI0BYHO SKOHOMHUIO TPEX
YEJIOBEK, MEePeHIeANUX U3 XyAIMIUX B JIYUIIHE MOTPEOUTETH IIEKTPO-
SHEPIUH, MOKHO OLEHUTH B 6,3 T CO, B roz1.
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Cnpasoyxad uHthopmauua 06 aHTpONOreHHbIX
BbIOpOCAX NApHUKOBbIX ra30B

[lpepucnosue

B nmanHOM NpHIOKEHWU MPUBOAUTCS BCIIOMOTrarelbHas WHGOpMarus
0 BBIOpOCAX MAPHHUKOBBIX Ta30B, KOTOPAss MOXKET UCIOIB30BAThCS MPH
W3y4YeHUH NEpPBOTO, TPETHETro, MATOr0 U IIECTOr0 TEMAaTUYECKHUX pas-
nenoB. B mepBom pasnene mpuBeneHbl JaHHbIE 00 00IIeM pocTe KOH-
uentpamuii CO,, CH, n N,O B armocdepe (puc. 1.10, ctp. 37), a Taxxke
paccMotpen mobanbHbli 6ananc CO, (puc. 1.11). Hiwke B npunoxennu
naetcsi Oonee moapoOHast uHPpoOpMaIs 00 aHTPOMOTEHHBIX HCTOYHUKAX
JTAHHBIX BBIOPOCOB € pa30MBKOM 110 CEKTOpaM MUPOBOW SKOHOMHKH, BH-
JlaM JesITeIbHOCTH YeJIOBEKa U OTAEIbHBIM CTpaHaM, BKItouasi Poccuro.
[ToxazaHo, HACKOIBHKO BasKHBI SHEPTEeTUKA U, COOTBETCTBEHHO, SKOHOMHUS
TEIUIa ¥ 3JIEKTPO3HEPIHH, PACCMOTPEHHBIE B IATOM U IIECTOM pasJe-
nax. Jlaercs nadopMaIus U 0 BKJIJIE B TNIOOATBLHBIE BHIOPOCHI JIECHOTO
X034KCTBA U 3€MJICTIONB30BAHUSA, KOTOPAsi MOXKET CIYXHUThb JIOTOIHH-
TEJIbHBIM CIIPABOYHBIM MAaTEPUAIIOM TPHU U3YYCHHU TPEThEH TEMBI —
«Jlec n xnmumar». EcTecTBeHHbIE HCTOUHUKN MAPHUKOBBIX T'a30B 3/1€Ch
He paccmarpusarorcs, 1 CO, onu mpuBeneHs! Bbiue (cm. puc. 1.11),
ammg CH " NZO HU3MEHEHHS €CTECTBEHHBIX HCTOYHHUKOB ceiuac NMEIOT
O4YCHb HEOOJTBIIIOE BIMSHHE HA KJIMMATHYCCKYIO CHCTeMyY 3emin’.

AHTponorexHbie BbIOPOCHI NAPHUKOBIX ra30B
B MUpE B LeNoM

Pacuer cymmapHOro mapHuKkoBoro 3¢ @ekra oT pa3HbpIX Ia30B. I'a3kl, Ko-
TOpBIE BBI3BIBAIOT MAPHUKOBBIN d((EKT — BOASHOMN Map, YIIICKUCIBIHA
raz (CO,), meran (CH,), oxcun azora (I) — N,O (apyroe Haspanue —
3aKUCh a30Ta), Pa3IMyHbIe (PTOpPCOAEpkKAIINE COCAMHECHHSI, CUHTE3H-
POBaHHBIC YEIOBEKOM, Hampumep, SF,, — mo-pasHoMy pasorpeBaror

' smenenus ectectBenHbIx uctounnkoB CH, u N,O (6onota, BOIHbIE 5KOCHCTEMBI, OKEaH,
JKUBOTHBIC U JIp.) OUC€Hb HEBEMUKH. 3a mocienanue 10 Thic. IeT A 9THX BYX T'a30B H3MEHE-
HUs cocTaBuid 25 1 3%, 9TO Topa3no MEHBIIE PE3KOT0 pOoCTa OT AESITEIFHOCTH YeJIOBeKa 3a
nocnennue 250 set, korna konuentpauus CH, Bozpocna B 2,5 pasa, a N,O na 20%. Cm. Oue-
HOYHBI JOKJIa] 00 M3MEHEHUAX KIIMMATa U UX MOCIEACTBHIX Ha TeppuTOopru Poccuiickoit
®enepanumy, T. 1, Pocrugpomer, M., 2009. http://climate2008.igce.ru, c. 91.
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armocdepy’. K npumepy, 1 T MeTaHa NPUBOIUT K TAKOMY K€ IIPOTPEBY,
kak 21 T CO,. [lns pa3ivM4HbIX ra3oB HMEIOTCA KOO(QQUIMEHTH mepe-
cueTa, ¢ IOMOIIBIO0 KOTOPBIX MPUHATO MEPEBOIUTH BCE aHTPOIOT€HHBIE
BBIOPOCHI TAPHUKOBBIX TA30B B €IMHUIIBI COZ-BKBI/IBaJIeHTa (1 T meTana
3acurThIBaeTCa Kak 21 T COZ-BKBI/IBaJ'IeHTa u ..

Boasgnoii map, KOTOpblidi BHOCUT OCHOBHOM BKJIaJl B MAapHUKOBBIN
apdext 3emnun, xkodpduimeHTa mepecyera HE UMEET, TaK Kak €ro
cofepaHue B arMocdepe OT ueloBeKa MPAKTHUYECKH HE 3aBHCHT.
[To nmeromuMces oLeHKaM, X03iCTBEHHAS IESTEIbHOCTb, IPEUMYIIIE-
CTBEHHO B CEJILCKOM M JICCHOM XO3SHCTBE, maeT MeHee 1% ot ecrect-
BEHHOTO MOCTYIUICHHUS BOJSHOTO Mapa B aTMOc(epy OT MOBEPXHOCTH
3emin. [ToaToMy yueHsle cunTaroT 3peKt oT Bo3neiCTBHS YenoBeKa
Ha coJiep’KaHue BOJASIHOTO Mapa B aTMoc(epe ropasfo MEHbIIUM, YEM
3¢h(heKT OT aHTPOIMOTEHHBIX BBIOPOCOB JPYTHX MAPHUKOBBIX Ta30B.
B pacdersl cyMMapHOTO BO3ICHCTBUS Y€IOBEKa Ha MAPHUKOBBIN (-
dexT 3eMITn BOASHOM map He BKIoYaeTcs®.

B Ta6n. I11.1 npuBenensr ko3 pumeHTs nepecuera ajs ra3os,
KOTOPBIE OKa3bIBalOT HauOonbIuii anTponoreHHbid sddexr (CO,,
CH, u N,O), u 11 HEKOTOPBIX I'a30B, CHHTE3MPOBAHHBIX YEIOBEKOM
U ceiiuac Hambosee MmMUPOKo ucnonbdyembix. Ito HFC-134a (npu-
MEHSIETCS B CTAIlMOHAPHBIX M aBTOMOOWJIbHBIX KOHAMIIMOHEpAX)
u SF, (1pyroe Ha3BaHWe — DJIETa3), UCIHOJb3yEMBIH B DJICKTPOTEX-
HUKE W MPOMBINUICHHOCTU. Takke B arMocdepy momagaer MHOTO
CF, u CF, xoTopbie 00pasyroTcs B IPOLECCE BHIILIABKH aTFOMMHHUS.
[TonHBIH CIUCOK ra30B OYEHb BEJIMK U MOCTOSHHO JOMOJIHAETCS, TaK
KaK YeJIOBEK JUIsl TEX WJIM MHBIX [[eJIel CHHTE3UPYET BCe HOBBIC Tra3bl .

2 VyeHble pacCUUTHIBAIOT BKJIA/IbI PA3HbIX [a30B B 00IIMiT MAPHUKOBBIH 3()(HEKT B eTUHUIIAX
paaralMOHHOrO BO3IEHCTBHS — Mporpesa armocdepsl B Br/M2, Gosiee moapoOHO cM. pasien
«PaallnoHHOE BO3/ICHCTBIE MAPHUKOBBIX ra30B Ha KiuMary. OLeHOUHbIH 0K 00 u3Me-
HEHMAX KIIMMaTa ¥ WX MOCIeACTBUSIX Ha TeppuTtopun Poccuiickoit deneparum, 1. 1, c. 93-99,
Pocrumpomet, M., 2009. http://climate2008.igce.ru.

’ PasHble raspl HaxoasTcs B armochepe pasHoe Bpems: CO, npumepro 100 net, CH,

10-15 ner, a SF, 3200 ner. [Nonasmas B atmocdepy Torna CO, 3a cTonetue OyIeT MOIO-
IIeHa OKEaHOM HJIM Ha3€MHBIMM DKOCUCTEMaMH, a ToHHa SF, 6yleT Tam HaxoauThes Ooree

3 ThIc. neT. [loaToMy zelicTBUE ra30B 3aBUCUT OT TOT'O, 33 KAKOH MPOMEKYTOK BPEMEHU

MBI pacCUUThIBaEM CyMMapHbIi 3pdekt. Ecin 310 20 net, o 1 T CH, = 67 1 CO,, a ecin

500 ner, To 1 T CH, = 7 T CO,. bonee Toro, 3HaHus 0 Mpoueccax B arMoc(epe MOCTENEHHO
COBEPIICHCTBYIOTCS M K03 (HUIUESHTHI IepecueTa HEMHOTO KOppeKTHpytoTes. J{is pacuera
CYMMapHOTO BO3/ICHCTBHS ceifuac MPHUHSITO HCHOIB30BaTh, KO3 (GHUIIMEHTHI I CPEHETO
a¢dexra 3a 100 net, mpusenennsle B: Climate Change 1995, The Science of Climate Change:
Summary for Policymakers and Technical Summary of the Working Group I Report, page 22,
http://unfcce.int/ghg_data/items/3825.php

4 OneHouHbII TOKIa]] 00 H3MEHEHUSIX KJIMMAaTa U UX IMOCIEICTBUIX Ha TeppuTopun Poccuii-
ckoit deneparmu, T. 1, Pocrunpomert, M., 2009. http://climate2008.igce.ru, c. 93.

> Tam xe, ¢. 97.
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Ta6nuua M1.1. KoacdhmumeHTbl nepecuyeTta
napHuMKoBoro 3 cekTa, Bbi3abiIBa€MOro pasfnuM4HbIMU rasamu,
B eanHUUbI CO,-3KBUBaneHTa

MapHuKoBbLIN ra3 Bpemsa HaxoxaeHus Koadpdpmumenr (T rasa / T CO,)
B aTmocdbepe, neTt npu pacyeTe NapHMKOBOro
addekTa 3a 100 ner

CO, MpumepHo 100 1
CH, 9-15 21
N,O 120 310

HFC-134a 15 1300
SF, 3200 23900
CF, 50 000 6500
C,F, 10 000 9200

Memounuk: Climate Change 1995, The Science of Climate Change: Summary for Policymakers and
Technical Summary of the Working Group | Report, page 22, http://unfccc.int/ghg_data/items/3825.php

Wx BbIOpOCH B atMoc(epy odeHb Majibl, HO 3aTO 3(PPEeKT OT TOHHBI
TAaKUX ra3oB, KaK MPaBUIIO, B THICAYH pa3 6onbie, 4eM oT ToHHbl CO,,
J1a U B aTMoc(epe OHU HaXOJATCSI MHOTHE THICAYH JIET, TaK KaK OUYeHb
MEJICHHO pa3JjlaraioTcs Ha APYrHe COCIMHEHUS U KpalHe Majo Io-
IJIOIIAIOTCS. OKEaHOM.

BI)I6QOCI)I IMApHUKOBLIX I'a30B OT PA3HbLIX BUJAOB JCATCIALHOCTHU YC-
jgoseka. Ha puc. I11.1 nokazaHo cymMMapHOe BO3JECHCTBUE BCEX Map-

HUKOBBIX Ta30B aHTPOIMOTEHHOTO MPOMCXOXKJICHUS, MEePECUUTAHHOE
B CO,-5KBUBAJIEHT U pa30uTOe HA TIIABHBIC HCTOYHUKU — BHIBI JCSI-
TEJHLHOCTH YEJIOBEUECTBA.

OCHOBHBIM HMCTOYHHKOM BBIOPOCOB SIBIISIETCSl COKUTAHUE TOILIH-
Ba: ymis, rasa, HedrempomykroB M Topda’. bombmie Bcero BeIOpO-
COB B JHEpreTuke (KpacHoe «ocHOBaHMe» rpaduka Ha puc. I11.1;
Ha 2010 rox 310 29% Bcex BbIOPOCOB). 3aTeM UJIET MPOMBIIIEHHOCTb
(>xenras monoca — 18%) u TpaHCHopT (TEMHO-XedTas Mojoca —
13%). Becbma 3HaunM, 0COOCHHO B Halllel CTpaHe, BKJIA] Pa3IHUHBIX
yTedeK MeTaHa' W CKMTaHWs ra3a B (akernax Ha HedTempoMbIcIax
(opanxeBas nonocka— 8% ). K aromy no0GaBnsercs cxxuranue ToIInBa

§ Bei6pocel CO, OT C)KMTaHus IPEBECHHBI, CEITCKOXO3SAHCTBEHHBIX OTXOI0B H T.IL. CIOJa He
OTHOCAT, TaK Kak 3T0 komuuecTBo CO, panee ObLIO MOMIOMIEHO U3 aTMOC(EPBI B polecce
pocta pacteHuit (TeM caMbIM 00pa3yeTcsi 3aMKHYThIN KPYTOBOPOT, HE BEAYLINIl K POCTY
konnenTpanuu CO, B armocdepe).

7B OCHOBHOM 3TO yTEYKH MPH J0OBIYE M TPAHCIIOPTHPOBKE r'a3a, a TAKXKE U3 YrOJIbHBIX IIAXT.
C nmomolpio 60J1ee COBPEMEHHBIX Ta30BBIX M YTOJIBHBIX TEXHOJIOTHIl OHH MOTYT OBITH JIMKBH-
JaupoBaHbl. CHKMIaHKE MOMYTHOrO He(TAHOrO Tra3a B (hakenax TAKXKEe MOXKET OBbITh CBEICHO

K MUHUMYMY, cOCTaBIsroieMy 2—5%, a 95-98% ra3a MoxeT UCIONB30BaThCS KaK TOIIIMBO
WITH CBIPbE TSI XUMHYECKON MPOMBILIIIEHHOCTH.
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[ Otxoabl
50 ] CO, ot pasnoxeHust Topca npm
ocyLueHu 60mMoT 1 TopaHbIX NOXapos
[] NecHoe x035MCTBO — pasnoxeHune
< 40 APEBeCHHbI, B T.4. Nocne py6ok
©
qza I TecHoe X03AICTBO — NOXapbl
‘é 30 [ Cenbckoe xo3siicTBO
% [ BwiGpocsl CO, B 3aaHMsX
8" 20 1 TpaHcnopt
,:_[ [] MNpomblwneHHoCTb
g 10 [] Cxwuranve rasa B hakenax
1 yTeUKM MeTaHa
[ OSwepretuka
0 (BbIpabOTKa aNeKTpo3Heprun 1 Tenna)
1970 1975 1980 1985 1990 1995 2000 2005 2010
loabl

Puc. M1.1. AHTponoreHHble BbIOPOCHLI NAPHUKOBbIX FAa30B OT pa3finyHbIX BUOOB
AeATenbHOCTU Yenoseka (B nepecyete Ha CO,-aKBMBaNeHT)

MemouHuk: The Emission Gap Report, UNEP, December 2010, 52 pp. http://www.unep.org/publications/ebooks/emissionsgapreport

CxwuraHve Tonnuea  Cenbckoe X03aicTBO lMpoyne NCTouHMKM
0,9% 4,2% (oTxogbl, NecHoe Xo35NCTBO)
Mpoyre NCTOYHKKM 1%
(oTx0abl, NecHOe X0351UCTBO) \
2,9%

N.O
3aTonnsiemMble 6% F-rasel
BOAOW 3eMNn °

2%
(pucosbie nons u Ap) HFC-134a, CF,, C,F,, SF, u ap.

>KnsoTHOBOACTBO

4T% ~~—~—_ CH: SHepreTuka
16% 29,7%

Tonnveo

(nobblva, nepepaboTka
1 UCMonNb3oBaHue)

6%

Omxogbl ==
0,5% = CO;
T > 76%
MoTepn Topda s
(B pesynbrarte ocyLleHus ~
60noT 1 Noxapo.) >
2,5% -

JlecHoe xo351ncTBO
(I'IO)Kapr nnocnegywuiee
pasnoxeHue ApeBecHbIX OCTaTKOB) 3paHus
7,9% (Bkntoyas Bce
BUb! XUNNLL) TpaHcnopT
6,8% 13%

MpoMbILLINEHHOCTb
15,9%

Puc. N1.2. AHTponoreHHble BbIOPOCHI pa3nnyHbIX NapHUKoBbIX ra3os B 2010 roay
(B nepecyete Ha CO,-3KBUBAnNeEHT)

MemounHuk: The Emission Gap Report, UNEP, December 2010, 52 pp. http://www.unep.org/publications/ebooks/emissionsgapreport

W3MEHEHME KNAMATA. KHUTA 1A YYUTENER CTAPLIMX KNACCOB
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HCETIOCPCACTBCHHO B 3IaHUAX, KaK IIpaBUJIO, IJIA 060rpeBa U IIPpUTOTOB-
nenus nuiu® (cupenesas mooca — 8%).

Ha »Ty sHepreTnueckyio «OCHOBY» BBIOPOCOB HAKJIAILIBAFOTCS
BBIOPOCHI B CEJIbCKOM XO3SIIICTBE (B TOM YMCIIE U B pE3yJIbTaTe CHKUra-
HUS OTXOJIOB, TPABSHBIX MAJIOB U T.T. — KOpU4HEeBas nonoca — 11%),
JIECHOM XO3SIICTBE — pE3yNbTaT pyOOK M JIECHBIX MOXKAPOB (3eJCHBIE
nosiockl, 5% u 3%), a Takke Ipu OCyIIeHUH TOPPSHBIX O00IO0T (cepo-
3eneHas nmoinoca — 3%). BeHuaeT kapTuHy Halie oOpaiieHle ¢ 0TXO0-
namu (cunsis nonoca — 4%).

IToxa3zanneie Ha puc. [11.1 o6memMupoBsie BHIOPOCH MOYKHO pas/e-
Tk 1o oraensHeM razam: CO,, CH,, N,O, ¢propconepxamue F-ra-
3bl, IPUYEM TOXKE C MOJPA3ACICHUEM Ha OT/ICJIbHbIE BUbI HALLIEH aes-
TenbHOCTH (puc. 111.2). «JIbBunasy» nons npunaniexur CO,— 76%,
Ha BropoM Mecte CH, — 16%, 3arem N,O u F-razer — 6% u 2%.

Pacnpenenenne aHTPOMOTEeHHBIX BBIOPOCOB MO CTpaHAM OYEHb
HepaBHOMepHO. [laneko Briepeau Kuraii, 3a kotropsim crenyrotr CIITA
(puc. I11.3). 3aTteM ¢ GonbiM OTpbIBOM bpaswmims (TaM o4eHb Be-

mnpa T CO:-3kB/roa
N W »h O O N 00 ©

N

%
R

<

Puc. N1.3. OecaTb cTpaH ¢ KPyNHENLWNMU aHTPONOreHHbIMU BbIOpOCaMU NapHUKOBLIX
rasos B aTMocdepy (y4nTbiBasa 1 norrotieHue, n amuccuio CO, B TECHOM XO3AICTBE).
OpureHTpoBOYHast OLeHKa No COCTOAHMIO Ha cepeauHy 2000-x rogos

Memourux: 6asa panHbix WRI http://cait.wri.org/ (CO, B akoHommke cTpaH — 2007 r., ans BbIGpocoB apyrix rasos, kpome CO,. Mcnonb3osaHb!
ouieHkn Ha 2005 r.); no Tponuyeckum necam — oueHka Ha 20002005 rr. u3 Baseline Map of Carbon Emissions from Deforestation in Tropical
Regions Nancy L. Harris,* Sandra Brown, Stephen C. Hagen, Sassan S. Saatchi, Silvia Petrova, William Salas, Matthew C. Hansen, Peter

V. Potapov, Alexander Lotsch. 22 June 2012, Science 336, 1573 (2012) DOI: 10.1126/science.1217962 www.sciencemag.org/cgi/content/
full/336/6088/1573/DC1; paHHble no Poccum: HaumoHanbHbIi goknag PO o kagacTpe aHTponoreHHbIX BbIGPOCOB 3 MCTOUHMKOB 1 abcopb-
L1 MOTNOTUTENSIMI NAPHUKOBbIX ra3oB, He perynupyembix MoHpeanbckum npotokoniom 3a 1990-2010 rr. M., 2012. www.unfccc.int.

8 C}oz[a TAKXE BXOAUT 060Fp€B JKWJIUIL U IPUTOTOBJICHUE NMUIIU C UCIIOJIL30BaHHUEM JIPOB,
KH3dKa U T.II. [IOYTHU ABYMs MUJUJIMApAaMU 66IIH€I>1HICFO HAaCCJICHUA IIJIAHCTHI.
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JIMKU BBIOPOCHI U3-3a BEIPYOKH JecoB), Muaus u Poccus (rne, Hao60-
por, neca nornomarnT Hemano CO,), 3a KOTopoit cnexyer Snonus.
B nenom 10 xpynmHeHImux CTpaH Mar0T MPUMEPHO IMOJOBUHY 0OIIIe-
MUPOBBIX BBIOPOCOB MAPHUKOBBIX I'a30B, OOYCIOBICHHBIX ACSITENb-
HOCTBIO YEJIOBEKA.

B npencrasnennbix Ha puc. [11.3 cyMMapHbIX aHTPOIIOT€HHBIX BbI-
Opocax pazIUYHbBIX CTPaH MOXHO OTJIEIbHO PAacCMOTPETh JBE KPYII-
uple yactu: 1) CO, OT CXKMIaHUs HCKOIIAEMOTO TOILUIMBA BO BCEX CEK-
TOpax S5KOHOMHUKH U 2) BBIOpOCHI 1 nomtommeHue CO, OT AeSTENbHOCTH
B JIECHOM XO3sIiicTBE’.

Bei6pocer CO,_OT CKMTaHWsI TOIUIMBA — HE TOJBKO IIaBHAs CO-
CTaBJISIONIAs BCEX AHTPOINOTEHHBIX BBIOPOCOB IMAPHUKOBHIX Ta30B,
HO ¥ UX HauboJiee TOUHO U3BECTHAS YacTh. Bo Bcex cTpaHax CiKUTaHHE
TOIJIMBA — MPEIMET CTPOrOM CTATUCTUYECKON 0TYeTHOCTH. [Ipn 3TOM
BbIOpoCHl CO, npy CXKUTaHWM YIUIs, ra3a, HEPTENPOAYKTOB U TOpdha
3aBUCHAT, MPEXKJAE BCEro, OT KOJIMYECTBA HMCIOJIb30BAHHOIO TOILIMBA.
OHuepretudeckas 3(h(HEKTHBHOCTh COKUTAHUS TOIUIMBA OYCHb Ba)KHA
U DHEPTETUKM M TPaHCnopTa, HO Ha BeIOpockl CO, BiuseT crnado.
[maBHOE UIMEHHO TO, CKOJIBKO TOIUIHBA OBIJIO COXKKEHO.

31ech Mbl HE pacCMaTPUBAEM SHEPIeTUKY CTPaH, 3TO BBIXOANIO Obl
JIAJIEKO 32 PAMKH AaHHOM KHUTH. OJIHAKO B KaU€CTBE CIIPABOYHOM MH-
dbopmanuu s TSTOTO U MIECTOTO TEMATHYECKHUX PA3ZeioB IMOJIE3HO
IPHUBECTH KOIPDHUIMEHTHI IIEPECYETa — AaHHbIE 0 TOM, CKonbko CO,
MOCTYMaeT B arMoc(epy NpU CKUTAaHUM TOHHBI TOTO MIIM WHOTO TOTI-
nuBa (tabmn. I11.2).

Hannbie 0 BbIOpocax CO, OT CKHMraHHs MCKONAEMOTO TOILIMBA
B MHPE B II€JIOM U B KPYITHEHIIIUX CTpaHax MpUBeacHbI Ha puc. [11.41°,
C cepenunbl 2000-x To10B TIaBHEIA pocT BEIOpocoB CO, MAET B KPyII-
HEHIINX pa3BUBAIOIIMXCS CTpaHax, ocodeHHo B Kurae (TeMHO-60p10-
Bas nosioca), a Takxke B Muaum, bpasunuu, FOAP, Unnonesnn (6opmo-
Bas 1osioca). B pa3BUTHIX cTpaHax BBIOPOCHI JTUOO CTaOUIIBHBI, TUOO

® 3meck umeeTcs B BHAY He oOmee normomenue 1 smuccus CO, necamu (3TH IPOLECCH
OINKCaHbI B TEMaTU4YEeCKOM paszene «Jlec u kiauMar», cM. puc. 3.12), a TOIBKO UX 4acThb,
o0yCIIOBIICHHAs! BEIEHHEM JIECHOTO X035 CTBa, — aHTPOIIOTeHHasl cocTaBisronias. B Hee
BXOZAT BBEIOpoCchl CO, OT MOXapoB M pyOOK (BKIIFOYas M HAPYIIEHHS IIOYBEHHOTO MOKPOBA,
U Pa3JIOKEHHUE JPEBECHBIX OCTATKOB B TEUCHHE MHOTHX JICT ITOCIIE OXKapa WIIN PYOKH);
nornomenue CO, B pe3ynbTare MOCAKU JIECOB M POCTA JIECOB Ha BRIPYOKaX (€CTECTBEHHOTO
JIECOBOCCTAHOBIICHHA, KOTOPOE OBIJI0 HHUIIMUPOBAHO PYOKaMH).

' Cnenys npuHATOH B MUpE IIPaKTHKE, K BIOpocam CO, OT CXMTaHUs TOILIMBA J00ABICHBI
BbIOpOCHI CO,, 06pasyroIuecs B TEXHONIOTHIECKMX NPOLECCAX MPOU3BOACTBA LIEMEHTA. DTO
O4YeHb HeOONbIIas 00aBKa, HE IPEBHINIAIONIAs HECKOBKUX TTPOLEHTOB OT BhiOpocos CO,
TP CKUTAHUM TOIUIHBA.
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Ta6nuua M1.2. KoacpcpuumeHTbl Ans pacyera Bbi6pocos CO,
Npu CXXUraHMM UCKONaAemMoro TonsmBea

TonnuBo Bbi6pockl CO,

MpvpoaHbI ra3 1,85 1 CO,/(TbiC. M)

KameHHbI yronb 2,7-2,8 1 CO,/T, B 3aBMCMMOCTM OT MapKu yrns

Toph ~1,5 1 CO,/1, ogHa ToHHa Topdha AaeT B ~2 pasa MeHbLLE 3Hep-

M, 4YemM TOHHa yrna

Tonou4HbINn masyT 3,1TCO,/T
ABTOMOBUNBHBIN BEH3MH 3,0 1 CO,/T nm 2,1-2,3 kr CO,/n B 3aBMCMMOCTM OT Temnepary-
pbl TONNMBa

3,15 1 CO,/T unmn 2,6-2,8 kr CO,/n B 3aBMCMMOCTY OT TeMnepa-
Typbl TOMNMBa W ero Mapku (NnetHee 6onee NMoTHoOe, a 3UMHee
MeHee NoTHoe)

3,1TCO,/T

Bei6pockl CO, cumtatoT pasHbIMK Hymio, Tak kak CO,, nocTynue-
LUK B BO3AYX NPU ropeHun, paHee Gbln nornoLleH us atmocde-
pbl B NpoLecce pocTa pacTeHuii (0bpasyeTcs 3aMKHYThIN Kpyro-
BOPOT, He BeAyLLMiA K POCTy KoHueHTpauun CO, B aTMocdepe)

[nsenbHoe TONNMBO

ABNALMOHHbIV KEPOCUH

[peBecHoe TONMUBO 1
CEnNbCKOX03AUCTBEHHbIE
oTxXoabl

MemoyHuk: HaumoHanbHbIi goknag PO o kagacTpe aHTPONoreHHbIX BbIGPOCOB M3 MCTOYHNKOB U ab-
copbumm NornoTUTENsMM NApHUKOBBIX ra3os, He perynupyembix MoHpeanbckum npoTokorom 3a 1990-
2010 rr. M., 2012. www.unfcce.int

[pyrvie KpynHble pa3BuBatOLMECS CTPAHbI

[pyrvie cTpaHbl ¢ NepexofHO SKOHOMUKOM

[Dpyrve unexbl O3CP (no cocTosHmMio Ha 1990 rop)

MemyHapongle aBMaLOHHbIe U MOPCKMEe NepeBo3KN,
KOTOPble CHUTAKTCA SKCTEPPUTOPUANBHBIMI
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HEMHOro UIyT BHU3. TaM HOBbIE 3HEProdPPeKTHUBHBIE TEXHOJIOTHU
U TOBAaphl BHEAPAIOTCS ObICTpee, UeM UIET pacliipeHrne 00beMOB Mpo-
W3BOJICTBA U MOTpeOIeHus. 3aMEeTUM, YTO CBOW BKJIA] B CHHDKEHHE BBI-
OpOCOB B pa3BUTHIX CTpaHaX BHOCHUT U MEpPEMEIICHHEe MHOTHX MTPOU3-
BozACTB B KuTail 1 1pyrue pa3BuBarOIINECs CTPAHBI.

[Toka3aTebHBIM TapaMeTPOM, XapaKTEPU3YIOUIUM JHEPTETHKY
U DKOHOMHKY CTpaH, MPUHATO CUYHUTATh YACIBbHYIO «YIJIEpPOJ0EeM-
KOCTB)» SKOHOMHUKH — BC€ BBIOPOCHI CO, OT CXKUTaHHs MCKOIIAEMOTO
TOILJINBA, JIeJICHHBIC Ha OOIMii 00beM MPOM3BEACHHON NPOMYKIINH,
TOBapoB U ycayr (puc. I11.5). 3a o6muii 00beM NPUHUMAIOT BaJIOBBIi

Puc.MN1.4
Bui6pockl CO, ot
CXXUraHus uckonae-
MbIX BUOOB TOMMN-
Ba, a TaKXe Npous-
BOACTBA LeMeHTa

Memoyruk: Trends in global
CO, emissions, 2012 report,
EC Joint Research Center, PBL
Netherlands.
http://edgar.jrc.ec.europa.eu/
CO2REPORT2012.pdf




Puc. MN1.5
YoenbHasa yrnepo-
[OEMKOCTb 3KOHO-
MUKW pasnnyHbIX
ctpaH B 2010 1.

Memouyruk: CO, Highlights
2012. CO, Emissions from Fuel
Combustion (2012 Edition), IEA,
Paris. www.iea.org

MPUNOKEHKE 1

kr CO2/gonn. CLWA

BHYTpeHHHI mponykT crpanbl (BBII)!', BeipaxkeHHBIH B goiapax
CHIA ¢ y4yeToMm MompaBKH Ha Pa3HYIO MOKyHaTEIbHYI0 CTIOCOOHOCTh
1 nonmapa B pa3HBIX CTpaHaX'2.

ITo mokazarento yaeapHOM yIIIepoa0eMKOCTH ((haKTHIECKH 10 dHEP-
ro3QQeKTUBHOCTH SKOHOMHKH B IEJIOM) Pa3BUBAIOIINECS CTPAHBI CHITb-
HO OTCTAIOT OT pa3BUTHIX. OTcTaer ot HuX u Poccust. Koneuno, nms psiga
CTpaH CKa3bIBAIOTCS W 00JIee XOJOMHBIA KIMMAT, U OOJIbINasl CPETHSS
IIPOTSKEHHOCTh TPAHCIOPTHBIX INMOTOKOB. He ciydaiino ®DuHisHaus
Ha 25% oTCcTaeT OT CpemaHero mokasarelns Mo EBpomneiickomy coro3y,
a Kanagy Ha 10% onepenuin ee roxubiil coceq — CILIA. Mmeer 3nave-
HUE U CTPYKTYpa SKOHOMHUKHU CTPaHbl, HAJIMYKE YHEPrOEMKHX OTpaceil,
TaKUX, HAPUMEDP, KaK METALTYpPIrusi U IPOU3BOACTBO 1ieMeHTa. OHa-
KO OTcTaBaHue Poccum OT Beaylux CTpaH CIMIIKOM BEJIHMKO, ropasio
0O0JIbIIIE TEHCTBUS OTMEUEHHBIX BBIIIE OObEKTUBHBIX O0CTOSTCIILCTB.

AHTpOIOreHHbIe BBIOPOCHI (1iau nornoiieHne) CO, B JIECHOM XO-
3siCTBE HAOIONAIOTCS B OCHOBHOM B HAaHWOOJEE «IECHBIX» CTpaHaX
(tabn. I11.3). B GonpmmmMHCTBE pa3BUTHIX CTpaH, a Takxke B Poccum
u crpaHax Bocrounoit EBporbl B JeCHOM XO3SHCTBE MOIVIOLICHHE
CO, npeBbIIaeT BEIOPOCHI, TaM UMEETCS HeTTo-Tormomenue. ITo sro-

' BBIT — 5KOHOMHYECKHUH MOKa3aTelb, OTPAXKAIOIINI PHIHOYHYIO CTOUMOCTD BCEX TOBApOB
1 YCIyT, IPOU3BEICHHBIX 3a TO/ BO BCEX OTPACISIX IKOHOMUKH HA TEPPUTOPHH JaHHOTO TOCY-
JapcTBa AJIs HOTPEOICHH S, KCIIOPTa WIIK HAKOIUICHHSI.

12 Maunast momnpaska npu pacuere BBII HOCHT Ha3BaHUE «IIAPUTET MOKYMATEIBHOMN CII0-
cobrocti» (IITIC). OHa noka3bIBaeT, HACKOIBKO B TOH MK MHOW cTpaHe Ha 1 nomrap CIIA
MOXHO KyIHTh 00JIbIIe (MM MEHbIIE) TOBapoB 1 yciyT, yeM B CIIA. Ecnu 32 onuH u TOT
K€ NPUHATBII B MUpe HA0Op TOBAPOB M YCIYT (KIOTPEOUTENBCKYIO KOP3UHY») B CTpaHe X
HYXHO 3aIU1aTUTh B 1,5 pa3a mesblie gomwiapos, yeM B CIIIA, to IIIIC crpanst X paseH 1,5,
a ee BBII, BeIpaskeHHBIN B ToJTapax, TODKeH OBITh YMHOXKEH Ha 1,5.
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Ta6nuua M1.3. CTpaHbl ¢ KPYNHEMLWUMU aHTPONOreHHbIMU BbIOpocamMu/nornoweHnem
CO, B necHoOM xX03AiCTBE U NpY 3eMNenofb30BaHMM (OPMEHTMPOBOYHAs OLeHKa)

HeTTo-amuccusa B pa3smBaloLmxcsi cTpaHax (oLeHKa Ha

2000-2005 rr., caenaHHas B 2012 r.) n B KaHage (2010 r.) M T CO, HerTo-nornowenne, 2010 . Man T CO,
Bpasunusa 1250 CLIA 1050
NHaoHesns 390 Poccus 650
Manawans 150 AnoHunsa 75
MbsiHMa 105 Monbwa 45
KoHro 85 YkpanHa 40
KaHapa 70 Benapycb 30
MHaus 65 LBeuus 30
Taunnanpg 60 Ncnanusa 30

MemoyHuk: [anHble no Tponuyeckum necam. Baseline Map of Carbon Emissions from Deforestation in Tropical Regions Nancy L. Harris,
Sandra Brown, Stephen C. Hagen, Sassan S. Saatchi, Silvia Petrova, William Salas, Matthew C. Hansen, Peter V. Potapov, Alexander
Lotsch. 22 June 2012, Science 336, 1573 (2012) DOI: 10.1126/science.1217962 www.sciencemag.org/cgi/content/full/336/6088/1573/
DC1; JaHHble no pa3suTbiM cTpaHam, Poccuu, pyrm ctpadam CHI™: HauuoHanbHble Joknagbl O kaaacTpe UCTOYHUKOB W MOTNoTUTENeN
napHukoBbIx raso, PKK OOH, www.unfccc.int

My moka3arento nepBbie Mecta 3anumarot CIIIA u Poccus, roe neca
¥ TOYBBI — O4€Hb Cepbe3Hbli mororutens CO, n3 armocdepsr (cm.
NnocBsEHHbIM Poccuu cnepyronumii moapasiesn JTaHHOTO MPUIIOXKe-
Hus1). Vckmodenue npezcrapiser cooor Kanana, rioe ceivac clioxu-
JIOCh HEOIArONPUATHOE COOTHOMICHHE CTAPhIX ¥ MOJIOBIX JIECOB'?.

B pasBuBaromuxcs ctpaHax, Kak IpaBuio, nHas curyauus. B bpa-
3unuu, IHI0HEe3uu U Jpyrux CTpaHax jeca O4eHb OBICTPO U CHIIBHO
BbIpyOaroTCs, a UX BOCCTAHOBJIEHHME HJET ropasno meieHHee. Ilo-
3TOMY TaM B JIECHOM X03s¥icTBe nomomenue CO, MeHble BHIOPOCOB
1 IMEETCsI HETTO-OMUCCHSL.

AxTponorexHbie BbIGpOCHI NapHUKOBbIX ra3oB
B Poccuu

Bribpocer CO, ¥ Ipyrux NAapHUKOBBIX Ia30B B JHEPIETUKE, IIPO-
MblIeHHOCTH, TpaHcnopte U KKX Poccun cunbHo ynanu B 1990-¢

TOJIbI, YTO OBLJIO CBA3aHO KaK CO CTPYKTYPHOU MEPECTPONKON IKOHO-

13 Kak mofi4epKUBaIOCh B TEMaTHYECKOM paszeie «Jlec u Kiammary, MoJojo# jiec obliie
nornomaer CO,, 4eM BBIIETAET, & CTapbIi, 0COOEHHO 3axXJIaMJIEHHEIN BaJIEKHUKOM, — Ha-
oboport. [TosTomy eciut cambie MaccoBbie pyOku mpouuti 30—-50 et Ha3ax (kak B Poccun),
TO ceifyac Ha MX MECTe MHOTO MOJIOJIBIX JIECOB U MAET cuibHOe nortomenue CO,. Eciu xe
pyOku Benuch 80—120 et Ha3am, To ceiiuac 00pa3oBaoCh MHOTO CTAPBIX JIECOB U SMHCCHS
CO, npeBpImaeT NOIONICHNE. B 9TOM cilydae HCIIPaBUTH CUTYAIIHIO IOMOTAET COBPEMEH-
HOE BE/ICHHE JIECHOTO X035iICTBa, KOTOPOE BKIIIOYACT CBOCBPEMEHHbIC U TIATEIbHBIC PYOKH
yXoJia B COYETaHUH C MOCJISYIOIIIM ITOJIHBIM HCIIOJIb30BAHHEM CYXOCTOSI M BAJIS)KHHUKA

B Ka4eCTBE TOILTHUBA, 3aMEHSIOIIETO YTOJb UK Ia3.
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Puc. MN1.6
BbiGpoChI NnapHUKO-
BbIX ra30B B 3KOHO-
Muke Poccun (6e3
y4yeTa HeTTo-norno-
weHunA B NIeCHOM
XO3IMCTBe)

MemoyHuk: HaumoHanbHbIn go-
knag P® o kagactpe UCTOYHUKOB

11 MOrMOTUTENEN NAaPHUKOBBIX
ra3oB. 2012, www.unfccc.int

MPUNOKEHKE 1

mnpa T CO--aKkBMBaneHTa
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MHUKH (TIEPEXO0J OT TSHKEJION MPOMBINIICHHOCTH K cepe yciyr), Tak
U ¢ ob6muM skoHOMUYeckuM cragoM. C 1999 roxa B skoHOMUKE Ha-
el CTpaHbl HAOIIONAaeTCs MEUIEHHBIH pocT BeIOpocoB CO, u apy-
TUX MMAPHUKOBBIX Ta30B (MCKIIFOUEHHUE COCTABISAET Kpu3UCHBIN 2009-i
ron), puc. I11.6.

B 2000-x romax B Hameil crpane poct BbiOpocoB CO, Obul Ha-
MHOTO (B HECKOJIBKO pa3) MEHbIIE pOCTa SKOHOMUKH B 11esioM. C 1999
1o 2006 rog BBII Poccun yBenuumsics B 6 pa3, a c 2006 mo 2012 ron —
elle NPUMEPHO B 2 pasa, B T0 BpeMs Kak BIOpocsl CO, u Ipyrux nap-
HUKOBBIX Ta3oB ¢ 1999 ropa ysenuumnucs aumb Ha 10%. 310 roso-
PHUT O HATWYHMH TIOJIOKUTEIEHONW TeHICHIINN — YIYUIICHUH CUTYalluu
¢ sHeprocbepexxeHneM u sHeprodddexruBHOCTHI0. OHAKO Oaromno-
JIYYHBIM TI0JIOKEHHUE /1€ HAa3BaTh CIOXKHO.

Kak ormeuanocs Bblle, Ipu paccMoTpenuu Beiopocos CO, B Mupe
B IIEJIOM UM B Pa3IMYHBIX CTpaHaX, XOPOIIUM IOKa3aTejaeM dHeprodd-
(DEeKTHBHOCTH >KOHOMHUKH SIBISETCS €€ YIICPOIOEMKOCTh (CM. pHC.
I11.5. u ero onucaunue). Ilo cpaBuenuto ¢ 1990-mu rogamu 3T0T NOKa-
3arens B Poccun cran ropasno snyumie (puc. [11.7). Dxonomuueckuii
poct 2000—-2007 ro10B CONPOBOXKIAIICS YBEPEHHBIM CHUKCHUEM JIaH-
Horo napamerpa. Bo Bpems kpusuca — B 2009-2010 rogax yrmepono-
€MKOCTh YBEIMYMIIACh — YHEProd((HeKTUBHOCTh HAIICH KOHOMHKH
B 1IeJ0M cTaina xyxe. Jlanee, B 2011 rogy, ynieponoeMKoCTh HE yay4-
LIWJIACh, OHA OCTAJIACh HA IIPEKHEM yPOBHE. DTO IIOKAa3aTellb TOT0, YTO
MEPBHI M0 PHEPTOCOEPEIKEHNUIO U MOBBIIICHUIO YHEPTrod(h(HEKTUBHOCTH
ceifuac B JOJDKHBIX MacIITabax He MPOBOIATCS, UX HEJOCTATOYHO.

YToObI NOHATH IyTH CHUXKEHUS BbIOpOCOB CO, M Ipyrux mapHu-
KOBBIX I'a30B, BaKHO 3HaThb MUX MCTOYHMKU. B Hameil crpane Ha Gaze
CTaTUCTUYECKHUX JaHHBIX (pacxoj BCeX BUJI0B TOILINBA, IPOU3BOACTBO
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Pa3IMYHBIX BHJOB IPOAYKIUH, 00pa30BaHUE H 3aXOPOHEHHE OTXO/IOB
U T.II.) €KETO/IHO JIENIAeTCs MOJCYET BEIOPOCOB U COCTABIISIETCS COOT-
BETCTBYIOIIMH HALIMOHAIIBHBIN JTOKIan'4, OCIeHNE TaHHbIC U3 KOTO-
poro npuBeneHsl Ha puc. 111.8.

HaunGoee MOIITHBIM UCTOYHUKOM SIBIISTFOTCS AJICKTPOCTAHITNH, OHU
narot B 45 pa3 Oonbue BeIOpocoB CO,, 4eM Kaxk bl U3 TPEX APYTHX
KPYMHBIX UCTOYHHUKOB: MPOMBIIINIEHHOCTh U €€ dHEPreTHUecKrue 00b-
€KTBI, IOPOXKHBIN TPAHCIIOPT, CKUTAHUE TOTUINBA B MEJTKUX KOTEJIBHBIX
Y MHIMBUAYAIbHBIX JIOMax. B Takoi cutyariu IMEHHO SHeprocoepe-
XKeHHe U dHEProd(H(HEeKTUBHOCTh CTAHOBATCS TNIABHBIMU MEpaMH CHU-
YKEHUS BBIOPOCOB.

JpyruM KpynHEHIINM UCTOUHUKOM SIBJISIIOTCS YTEYKH METaHa B Or-
POMHOI ra30TPaHCIOPTHOM CHCTEME CTPaHbl, HEMAJIOBAXKHBI U BBIOPO-
CBI B CEJICKOM XO3UCTBE U IIPU OOPAILEHNH C OTXOJIaMH.

«IIpotuBocronT» BeIOpOCaM HeTTO-noronieHrne CO, B JIECHOM XO-
3sicTBE — CUHSIS MoNIocKa BHU3Y puc. [11.8, koTopas «xkomMmneHcupyer
oxo1o 30% Bcex BBIOpocoB. 3ameTuM, 4to B 1990 romy sToro He ObLIO.
Torma gecHoe X03siicTBO Poccruu orneHNBaIoCh Kak HEOOIBIION HET-
10- Mictounuk CO,". IIpuuKHbEI BO3HUKHOBEHHS JaHHOTO HETTO-TIOLIIO-
ICHUS (HpeBBII_HeHI/IH TIOIJIOIICHUA Halg BBI6pOC&MI/I, CM. BBIIIC OIIHU-
canue tabm. I[11.3) B necHoM xo3siictBe Poccun monsitael. B 1990-x
rogax pyOKHU JIeCOB Pe3KO COKPATHIIUCH U JIaliee OCTaINCh MPUMEPHO
Ha TOM € YPOBHE, TIOXKapOB CTAJIO OOJBINE, HO UX BIUSHUE HA MIOTOKH
CO, ne cronb Benuko (cM. puc. 3.14).

4 HanmonanbHeiil qokan PO o kajacTpe HCTOYHUKOB U MOMJIOTHTENICH TAPHUKOBBIX Ta30B.
2012, www.unfccc.int

15 Tam xe. CM. Takxke MOsSICHEHHEe — CHOCKY 9 Ha cTp. 184.

Puc. MN1.7
YoenbHasa yrnepo-
L0OEeMKOCTb pocCcuUi-
CKOMN 3KOHOMMKMU:
BbiGpockl CO, ot
CXUraHUs UCKO-
naemoro Tonnuea,
JeneHHble Ha 00beMm
BBI1, BblpaXXeHHbIN B
ponnapax ClLWA nc
nonpaeBkov Ha napu-
TET NOKynaTenbHOM
CNOCoOOHOCTU

Memoyruk: CO, Highlights
2012. CO, Emissions from Fuel
Combustion (2012 Edition), IEA,
Paris. www.iea.org (1990-
2010 rr.). 2011 r. — oueHKa no
CTaTMCTUYECKUM AaHHBIM O PO-
cte BB v oueHKe BbIOPOCOB U3
Trends in global CO, emissions,
2012 report, EC Joint Research
Center, PBL Netherlands.
http://edgar.jrc.ec.europa.eu/
CO2REPORT2012.pdf
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Puc. M1.8 OueHp 00sbIIOE 3HAUEHUE UMEET BO3PACTHOM cocTaB yiecoB. Kak
Poccuiickne OBLIO MMOKAa3aHO B TEMAaTHYECKOM paszene «Jlec m KiauMary, CUIbHBIM
BbIGpOCHI HeTro-nornorureneM CO, SBIAIOTCA TONLKO MOJOIbIE M OBICTPO pa-

NnapHUKOBbIX ra-
30B OT pPa3/IM4YHbIX
UCTOYHUKOB U UX
HeTTO-nornoweHue
B NNeCHOM XO3sii-
ctBe B 2009 r.

MemoyHuK: HaumoHanbHbIii
foknag PO o kagactpe UCTOYHM-
KOB 11 MOrMOTUTENEN NapPHUKOBBIX
rasos. 2011 r., www.unfcce.int

CTylIMe Jieca. Y Hac ke mocie o0mupHbIX pyook 1960-x — 1980-x
rOJI0B U MOCIIEAYIOIIEro 3apacTaHus JiIecoM pyOoK, rapeii u 3abpoiieH-
HBIX CEJIIbCKOXO3SIMCTBECHHEBIX 3€MEJIb 06pa3013an005 MHOT'O MOJIOABIX
necoB. COOTBETCTBEHHO «00Pa30BAIOCH) M CHIIBHOE HETTO-TOTIIOIIE-
nue CO, u3 armocdepsnl. Tak Kak MaHHOE SBJICHUE — TOCICICTBUS
NEeSATEIbHOCTH YENOBEKa, TO, COMIACHO MEXAYHApPOIHBIM MpPaBUIIAM,
JAHHOE HETTO-TIOTJIONICHUE CUUTAIOT PE3YJIbTAaTOM BEACHUS JIECHO-
ro XO35HCTBa, MyCTh Ja)Ke MOJYyYEHHBIM HempenHamepeHHo. OnHako
HAIlIK Jieca MOCTENeHHO OyIyT CTapeTh, U Yepe3 HECKOIbKO JEeCSATH-
neTuit OanaHc «IMHUCCUSI-TIOTTIONIEHNUE» OylIeT MPUOIMKATHCS K HYITIO
(cM. Temaruueckuii pazaen «Jlec u kumary).

UTOOBI NBMEHHUTH CUTYAIIMIO U Ha JOJTHI CPOK COXPAHUTH Jieca Kak
HerTo-nororurelb CO,, HaM HY)KHO HHA4e BECTH JIECHOE XO35AMCTBO.
Hy»eH o4eHb CTpOruil KOHTPOJIb 32 pyOKamMH, 0COOEHHO TaK Ha3bIBae-
MBIX 3aLIUTHBIX JIECOB, KOTOPHIE «OXPAHAIOT» PEKHU U 03€pa, MOJIsL, T0-
pozna u Mecta orabixa. HykHbl 0O4eHb TIIATEIbHbIE pYOKH yXo1a, IpU-
4YeM U3BbIMAEMBbIE JIEPEBbs, CYXOCTOM U BaJIC)KHUK JIOJKHBI HE THUTH
WJIM CKUTAThCSl HA MECTE, a UCIOJIb30BAThCS B KAUE€CTBE TOIUIMBA, 3a-



MeHss yroiab wiM ra3. HyxHbl Oojee aKTHBHbBIE MPOTHBOIOXKAPHBIC
MEpBHI U 3allIUTa JECOB OT BPEAUTEIECH.

3aKIIOYEHUE: YT CHMKEHUS BBIOPOCOB NAPHUKOBBIX Ta30B.
AHanu3y nyTeil CHUKeHUs! BHIOPOCOB U JEHCTBUIO KOHKPETHBIX MEp
[0 3HEProcOEepeKeHUI0 U IHEProdPPEeKTUBHOCTH MOCBSIIEH LEIbII
psiI AeTalbHBIX UccienoBaHuii'®. IMeroTcs u BecbMa MpopaboTaHHbIe
nporuo3sl Ha 2030, 2035 u gaxe wa 2050 roasr!’. B niemom oHm 1mo-
CTETIEHHO HaXOAT Bce 0oJiee MOJTHOE OTPaKEHHE B TOCYAAPCTBEHHBIX
iaHax'®, Ho peaju3anus MWIAHOB YaCTO OTCTAET OT HAMEYCHHOM.

OOwMii BBIBOJI TAKOB: MOCTENEHHO CTAHOBSCH Pa3BUTOM CTPAaHOM,
Poccust Takke HauHET CHU)KEHHUE (TOYHEEe, CHauajla TOPMOXKEHHE Po-
CTa, a 3aTeM CHIDKEHHE) BeIOpocoB!’. HanBakueimum GpakTopom cra-
OUIM3alMU SBIISIOTCS MEPBI 110 SHEpro3(pPeKTuBHOCTU U IHEprocode-
PEKEHHIO B )KIJIBIX M HEXKUJIBIX 3AHUSIX. YK€ OTHO 3TO OCTAaHABIMBAET
poct BeIOpocoB?. JlanbHeiimee pa3BuTHE dHEProdPPEKTHUBHBIX TEX-
HOJIOTHH B 9HEpPreTUKe, MPOMBIIIJICHHOCTH U TPAHCIOPTE, IIUPOKOe
pa3BuTHE BO30OHOBISIEMBIX MCTOYHHKOB 3Hepruu (BUJ) crocoOHBI
JlaNIbIIe U 1ajblle CHUXKATh YPOBEHb BEIOPOCOB.

Kak roBopuioch B nMepBOM TEMATUYECKOM pa3zielie, yUEHBIE YyxkKe
Janyd TpUMEpHBIA OTBET 00 OTHOCHTENHHO OE30MacHOM ypPOBHE BHI-
OpocoB M HEOOXOAMMBIX NeHCTBUX: K cepennHe XXI Beka robans-
HbI€ BHIOPOCHI TAPHUKOBBIX T'a30B HAJ0 CHU3UTH B 2 pa3a OT YpPOBHS
1990 rona. PykoBoautenu kpynHeimux crpan EBpomneiickoro corosa,

16 DueproaddexruBrocTh B Poccun: ckpuiThiii peseps. IOHI®, BeemupHbiii 6ank, IFC, M.,
2008, 164 c. http://www.ifc.org/ifcext/rsefp.nsf/AttachmentsByTitle/FINAL_EE report rus.
pdf/SFILE/FINAL_EE _report_rus.pdf

OueproadpexruBHas Poccns. [Tyt CHIKEHHS JHEPrOEMKOCTH BEIOPOCOB MAaPHUKOBBIX
razoB. McKinsey & Company, 2009, http://energosber.info/upload/pdf/CO2_Russia RUS
final.pdf

17 TTporuo3 pa3Butus SHepreTrku Mupa u Poccun mo 2035 . UHOU, PDA, M., 2012, 196 c.
http://www.eriras.ru/data/94/rus;

Outlook for Russian Energy, IEA WEOI11 Part B, http://www.worldenergyoutlook.org
Bammakos U.A. Huskoyreponuas Poccust: 2050 rox. M., Mzn. LHOHD®, 2009.

Muposas suepretuka — 2050 (benast kaura) / [Tox pea. Bymyesa B.B. (I'Y UDC), Kana-
manosa B.A. (MIIYOP). M.: U1l «Oueprusi», 2011. 360 c. http://www.energystrategy.ru/
editions/white _book2.htm

18 TocymapcTBennast mporpamma Poccuiickoit @enepanunu « JHeprocOepexeHne 1 MOBBIILIe-
HHe dHepreTHyeckoi dpdexTnBHOCTH Ha niepron 1o 2020 roxay. Pacropsbxenue [IpaBurens-
ctBa Poccwuiickoit ®enepanuu ot 27 nexabps 2010 . Ne 2446-p http://www.rg.ru/2011/01/25/
energosberejenie-site-dok.html

19 TIporHO3 JOITOCPOYHOTO COIHATbHO-IKOHOMUYECKOTro pa3Butusi Poccuiickoit @eneparmn
Ha nepuoa 1o 2030 roga. MunskoHompaszsutus Poccun. M., 2013 www.economy.gov.ru

20 Kokorin Alexey, Inna Gritsevich and Dmitry Gordeev. Russian energy future 2050 and
GHG levels. 17 November 2011. Yale Center for Environmental Law and Policy. https://
yaleenvirocenter.webex.com/mw0307l/mywebex/default.do?siteurl=yaleenvirocenter




MPUNOKEHKE 1

CLIA, SAnonuu n Kanane!l yxe 3asBwin o Hamepenuu k 2050 rogy
CHU3UTh CBOU BBIOPOCHI B 2 WITH Jake B 4 paza’.

Ha neperoBopax B OOH uzer aktuBHOE 00CyX/IeHHE MyTEeil CHU-
KEHHsI TI0OAJbHBIX AaHTPONOTEHHBIX BHIOPOCOB MAapHUKOBBIX I'a30B.
Jlnist 3TOro Bce cTpaHbl MUpa OObEIUHMUIN CBOM ycuius B PamouHO#
xouBeHI OOH 06 n3menennu kiummara — PKUK OOH. Baxubim
3TarnoM ee padoThl ObUIO 3aKIIIOYEHHUE U BBIITOJIHEHUE TIEPBOTO EpUO-
na o0s3arenbeTB KHMOTCKOro mpotokona, KOTOPBIM periaMeHTHpOBa
BbIOpOCH pa3BuThix cTpad B 2008-2012 romax (kpome CIIIA, koto-
pbI€ B JaHHOM IIPOTOKOJIE HE Y4aCTBYIOT). Ternepb HyKHbI yCHUIIHSI BCEX
cTpaH, cM. puc. I11.4, a He Tonbko pa3BuThIX. [ToaTomy celivac B PKUK
OOH roTtoBuTCSI HOBOE TIIOOAIBHOE COTIIANIICHHUE IO TTPOOJIeMe H3Me-
HeHMs KauMarta. [manupyercst, 4To 0HO BCTynuT B crity ¢ 2020 roga?.

OOcyxmaeTcsi Take BO3MOXXHOCTh TIOJTHOTO TIEpexo/ila MHUPOBOM
sHepretukn Ha BUD. PacueTsl mokaspiBaroT, 4yTo moteHimana BUD
JUISL 9TOTO A0CTAaTO4HO> . Byer jiu 3To 3KoHOMHUYECKH BHITOHO? Mcxo-
TSl U3 CETO/THAIITHUX MPEJICTaBICHUH O BBITOJIE, BEPOSITHO, HET. Ho uc-
X051 U3 OyIayImuX MpeACTaBICHU — CKopee Bcero, aa! Beas B Oymy-
IeM, BEPOSTHO, MPUAETCS BEIOUPATh U3 IBYX 30JI MEHbIIIEE: TPATUTHCS
Ha CHIDKEHHE BBEIOPOCOB (BO3MOXKHO, JIaXke B yIIEpO SKOHOMUKE) WITH
TpaTUTh elie OOJbIIe CPelCTB HAa OOpbOY C YpE3BBIYAWHBIMU CHUTYa-
[USMH, BBI3BAHHBIMHU KJIMMaTHUYEeCKUMHU H3MeHeHUsMU. [loka Takoii
AJIETEPHATUBBI, BRIPAKECHHOW B PYOJISX WM JOJIapax, He MPOCUYHTa-
HO. OHako HeraTUBHBIE AP PEKTHI yKe MPOCISKUBAIOTCS TOCTATOUHO
SIBHO (CM. TEMaTU4YECKUiA pa3aen 4, MOCBSIIEHHBIH PETHOHAIBHBIM W3-
MEHEHHMSIM KJIUMAaTa).

21 “Responsible leadership for a sustainable future” G8 Declaration, Italy, 2009, para 65
http://www.g8italia2009.it/static/G8_Allegato/G8_Declaration_08_07_09_final%2c0.pdf.

2 Nugpopmanuro o PKUK OOH u KuoTtckom mpoTokoie M. Ha caiite www.unfccc.int ,
a TaKke Ha KJIMMaTHYeCKOi cTpaHuLe caiita BcemupHoro ¢poHma aukoit nprupost
www.wwf.ru/climate

2 “The Energy Report. 100% Renewable Energy by 2050”. WWEF, Ecofys, OMA. 2011,
256 pp. http://wwf.panda.org/what_we_do/footprint/climate _carbon_energy/energy
solutions/renewable_energy/sustainable energy report/ ; Energy revolution. Perspectives
for establishment of a system of energy security of Russia”. “Russia energy [r]evolution”.
Greenpeace International, EREC. 2009, 44 pp. http://www.energyblueprint.info/822.0.html
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YrnepopHblii n 3Konoruyeckuit «cnep»
YyenoseyecTsa

B nepBoM TemaruueckoM paszesnie ObUIO MOKa3aHO, HACKOJIBKO BEJIUK
aHTPONOTeHHbIA pocT KoHueHTpauuun CO, B atMocdepe, a B IATOM
" HICCTOM pasjciiax roBOPHUIOCH O MyTAX €ro CHUKCHHA, JOCTYITHBIX
nis kaxaoro. Mcrounuku Bei6pocos CO, v ApyruX NapHUKOBBIX Fa30B
OBUIM TIPHBENEHBI B CIPAaBOUYHOM MpuiioxkeHHH 1. OmgHAaKO BBIOPOCHI
CO, — nasexo He €IMHCTBEHHOE BIMAHUE YETOBEKA Ha OKPYIKAOILY IO
cpeny W Kiaumar riaHeTsl. Hy»Ho 3HaTh, KAKOBO HETaTUBHOE BIHSHUE
yenoBeka B 11enoM. [1oaTomy skcrepTsl pa3paboTanu METOAUKH pacue-
Ta U COOTBETCTBYIOLIME CBOJIHBIE MapamMeTphl. B cpencTBax MaccoBoit
nH(pOpMaIK, B BBICTYIUICHUSIX YYEHBIX, SKOJIOTOB M TMOJIUTHUKOB He-
PEAKO BCTPEUAIOTCS TEPMUHBI «YTJIEPOIHBIN CIIEI» U «IKOJIOTUYECKHI
cien». JTO JOBOJIBHO CJIOXKHBIC TOHSITHS, JJIs TOSICHEHUS KOTOPBIX
OBLIIO OJATOTOBIICHO JIaHHOE CIIPAaBOYHOE MPHIIOKEHHE.

«YrnepopHblii cneg»

«Yrneponusriii cnea» (Carbon Footprint) — cOBOKYIHOCTH BEIOPOCOB
BCEX MapHUKOBBIX T'a30B, MMPOU3BEIECHHBIX YEIOBEKOM, OpraHU3aIlH-
eil, MeponpUATHEM, TTPOAYKTOM, TOPOJIOM, TOCYAAPCTBOM APAMO ULU
KOCBEHHO.

Jlnia yno6cTBa nojcyeTa U BOCHPHUATHS BCEe MAPHUKOBbBIE ra3bl Me-
peCcUYMTHIBAOT B KBUBaNEeHT CO,, TO €CTh PACCYUTBLIBAIOT, KAKOE KOJIH-
gectBo CO, (B TOHHAX) Ia€T TAKOH K€ MAPHUKOBBIH 3P (HEKT, KOTOPBIH
MIPOM3BOAUT ONPEICIIEHHOE KOJIMYECTBO TOHH TOTO WM MHOTO Trasa
(ko3 duuneHTs! nepecyera JaHbl B NpuiioxkeHuu 1, cm. tabm. I11.2
Ha cTp. 185). [ToaTOMY YacTo yriepoaHbli ciiel] yKa3bIBalOT B TOHHAX
skBuBaNeHT-CO, (mmm CO,-5kB.). CobctBenno CO, cOCTaBIAET OKOJIO
75% OT Bcex aHTPOMOI€HHBIX BEIOPOCOB MapHUKOBBIX Ia30B (MCKIIIO-
yasi TJIaBHbIN Ha 3emiie MApHUKOBBIN T'a3 — BOSIHOM Map, KOHIICHTpa-
LU KOTOPOTO B aTMocdepe He UMEET TEHIACHIIUN K U3MEHEHUsIM ), 00-
jJee AeTajJbHO CM. BBILIE CIIPABOYHOE NPUIIOKEHHE 1.

VYIIIeponHbIid ClIe COCTOUT M3 JBYX COCTaBJISIFOIIUX — MPSIMBIX
Y KOCBEHHBIX BHIOPOCOB.

IIpsimbie 6v16pocel — 310 KonmuaecTBo CO, WM APYyruX MapHHUKO-
BBIX T'a30B, KOTOPOE BBIOPACHIBAETCS B aTMOC(Epy HEMOCPEICTBEHHO
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Ha TEPPUTOPUHU TOTO I UHOTO MTPOU3BOICTBA MM JJOMAIIIHETO X035~
CTBa, IJIABHBIM 00pa3oM, NP C)KUTAHUW UCKOTIAaeMOT0O TOTLJIUBA — YTJIs,
ra3a, He(TeTpOoyKTOB.

IIpsiMO¥ yTIIepOIHBIN Clle]l TPOU3BOICTBA — 3TO CKOJIBKO MTapHUKO-
BBIX ra30B ObLIO BEIOPOIIEHO HMEHHO B IPOLIECCE IEATEILHOCTHU 3aBO-
na unu ¢padpuku. OOBIYHO B HETO BKJIIOYAIOT U TaK HA3bIBAEMBIE dHep-
2emuyecKue KocgenHvle 6blOpocbl — TOTPEOICHHOE NPEANPUITHEM
TEIUIO U BIIEKTPOIHEPTHUI0, XOTSI OHU BIPAOOTAHBI 3a €ro MpeJiesilaMu.

Bam npsiMoli yriepoiHbIi ciief] 3aBUCUT OT TOTO, CKOJIBKO M KaKHUX
BbI COBEpIIaeTe MOE3/10K Ha aBTOMOOMUJIE, MOJIETOB Ha camolneTre (OH
noTpedsieT YeHb MHOTO TOIUIMBA), CKOJIBKO ra3za WiM ymis ais o0o-
rpesa Bamiero fqoma coxrin Ha TOL (unu Bel camu, eciiu y Bac UHIU-
BUJyaJIbHOE OTOILJICHHE), CKOJIBKO 3JIEKTPUYECTBA BbI M3PACXOI0BAIN
(6onee mogpobHO cM. Temaruueckue pasaensl S u 6). Kak 610 mo-
Ka3aHO BBIIIE, MHOTO 3aBUCUT OT TOTO, KaK U KaKhe BbI UCIIONIb3yeTe
ANEKTPUYECKUE TPUOOPHI.

pyaue koceennwvle BEIOPOoCl — KonuuecTBo CO, uii Apyrux map-
HUKOBBIX ra30B, BEIOPOIIEHHOE B aTMOC(epy B ITpoliecce MPOU3BOACTBA
¥ TPAHCIIOPTUPOBKU TPOAYKIIUH, KOTOPYIO BBI MOKyIaeTe, U IMPeo-
CTaBJICHUS YCIIYT, KOTOPBIE BBl UCTIONIb3yeTe. BbI TOKe MOXKETE BIUATH
Ha 3TH BBIOPOCHL. B TaHHOM cityyae pedb HIET O TOTPEOUTENTECKOM BbI-
Oope Tex WM UHBIX TOBAapOB. [IpoM3BOACTBO U TOCTAaBKa OJJHOTO TOBAapa
MOXET JIaTh OJJMH 00BEM BHIOPOCOB, a JIPYToro, 1a)e aHAJIOTUIHOTO, —
ropazno OonbpIMii WM MEHbIHMA 00beM. Ecnm BBl BhIOEpeTe TOBap
C MEHBIITUMH KOCBEHHBIMH BBIOPOCAMU (KaK TPABIIIO, POU3BEICHHBII
B Ballleld MECTHOCTH, BE/Ib TPAHCIIOPTUPOBKA COMPSDKEHA ¢ OOJIBIIIMMHU
3aTpaTaMu TOIUIMBA), TO BAall JIMYHBIA BKJIAJ B KOCBEHHBIC BBIOPOCHI
Y BECh YITICPOIHBIN CJIE/I YeJI0BEUECTBA Oy/IeT MEHBIIIE.

VYraepoaHslid cien — Hanboee 3HaUMMasi B HAIK JTHU U CTpe-
MUTEJILHO PacTylllasi COCTaBIsAIOIIas 00IIero Bo3qeCTBUS YesloBe-
Ka Ha mpupoy. OHO pacCUYUTHIBAETCS C OMOIIBIO BCEOOBEMITIONIEH
CUCTEMBI OIICHKH HCIIOJIb30BAHHUS YEIOBEKOM pPECYpCOB OKpY-
JKarIIeH cpenl, Ha3biBaeMon «3kosornueckuid cien» (Ecological
Footprint).

3aMeTuM, 4TO B MHUPE B IIEJIOM BEJIMYMHBI aHTPOMIOTEHHBIX BHIOPO-
COB JIPYI'MX HMAPHUKOBBIX ra30B, Kpome CO,, M3BECTHBI TOPA3I0 XYKE
¥ MEHEE TOYHO, YeM BriOpocoB CO, mpy CHKUTaHMM yIIIs, ra3a U Hed-
TenpoaykroB. Kpome Toro, oTHocuTensHO HeOoJblIas 4yacTh aHTPO-
noreHHbIX BeIOpocoB CO,, cBA3aHHas € JECHBIMH MOKAPAMH, Pa3yio-
KEeHHEeM Top(da U 0TXO0B, TOXKE U3BECTHA TOPA3T0 MEHEE TOYHO, YeM
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BBIOPOCHI MPU CKUTAHUU MCKOMAEMOI'0 TOIUIMBA B YHEPreTHKE, MPO-
MBIIUIEHHOCTH, TpaHcnopre, KKX m npyrux orpacisx 3KOHOMHUKH
(cM. mpuitoxkenue 1). [Toaromy odeHb 4acTo 171 pacyeTa yriepoaHoro
Cliela UCTIOJB3YIOT TOJIBKO 3Ty Haubojee TOYHO M3BECTHYIO COCTaB-
nsronyro Beiopoco CO,. OpHEHTHPOBOYHO OHA COCTaBIAET 2/3 BCe-
ro yrepoaHoro ciena genoBedectna (cM. puc [11.2). B npuBogumMbIx
HIDKE pacueTax «dKomorudeckoro ciuema» (puc. I12.1) moka yureH
TOJIBKO 3TOT KOMIIOHEHT. BepodTHO, B mocienyoniye rogsl, 1o Mepe
HOCTyMJIeHUs Oosee NeTaubHbIX JaHHbIX, OyAyT YUTE€Hbl U aHTPOIO-
T€HHBIE BEIOPOCHI APYTHX HAPHUKOBBIX Ta30B.

«JKonoruyeckuii cnep»

«OKOJIOTUYECKHI CJIeT» BBIPAXKACT IMOTPEOJICHHE YeIOBEYCCTBOM
MPOAYKIUU U YCIYT SKOCUCTEM Yepe3 IUIOMIa b OMOIOrHIYeCKU Mpo-
OYKTUBHBIX TEPPUTOPUI M aKBaTOpUM, KOTOpas HEOOXoauma MJis
BOCTIPOHM3BO/ICTBA BO30OHOBIISIEMBIX PECYPCOB, TOTPEOISIEMBIX YeIo-
BEKOM, U TIOIJIOLIEHUS aHTPONIOreHHBIX BEIOpocoB CO,. Ou mpencras-
asieT co00i MHCTPYMEHT, O3BOJISAIOIMIUN COMOCTABIATH HOTPEOHOCTH
YeJI0BEUECTBA B pecypcax 6uocdepsl U CiocCOOHOCTh OHocdephl K UX
BOCIIPOM3BOJICTBY, KOTOpasi OMPEENSIeTCs] MOHATHEM «OHOEMKOCTHY.
Enununeit usmepeHus Kak OMOEMKOCTH, TaK U «IKOIOTUYECKOTO
ClIe/Iay CIIY)KUT «II00aNIbHBINA rekTapy (rra)! — yciaoBHas €AMHUIIA,
MPEACTABISAIONIAs CO00M CPEeAHEMUPOBYIO OMOJIOTHYECKYIO MPOIYK-
TUBHOCTh | ra. [lockonbKy MUpPOBasi TOProBIIS HOCUT TJI00ATbHBIM
XapakTep, «AKOJIOTHYECKUHU CIea» OTACIbHOIO YCJIOBCKA UJIU CTPAHbI
MOJKET BKJIIOYATh YYaCTKU TEPPUTOPHUH UM aKBATOPUU BO BCEM MUDE.

[Ipu pacuere «IKOJIOTHYECKOTO CIeAa» YUHUTHIBACTCS TPU BHIA
ionaie — HeoOXOAMMBIX YEIOBEKY TEPPUTOPUIN Halllel TIaHETHI.

Bo-nepBbIx, miomaab TEPPUTOPUM U aKBaTOPHil, HEOOXOIUMBIX
JUIs. TIPOM3BOJICTBA BO30OOHOBIISIEMBIX PECYpPCOB, UCIOIb3YyEMbIX Ue-
JIOBEKOM (CIO/Ia OTHOCAT NMAcTOMUIIA, Jieca, MalllHA U phIOOTIPOMBICIIO-
BBIC 30HBI).

Bo-BrophIX, IUIOMIAL TEPPUTOPUHN, 3AHATHIX HH(PPACTPYKTYpOM
(BKJIIOYAET TPAHCHOPTHYIO MH(PPACTPYKTYPY, XKUIIYIO 3aCTPOUKY, ITPO-
MBILIUIEHHBIE COOpYXKeHus 1 Bopoxpanunuia ['9C u ap.).

! TnoGanpHbIii TekTap (rra) — Mepa IUIoLaar OUOIOrHYECKH MPOAYKTUBHOU TEPPUTOPHU
WM aKBaTOPUH, HEOOXOANMOMH JUTS IIPOM3BOCTBA BCEX PECYPCOB, MOTPEOISIEMBIX OT/EIb-
HBIM Y€JIOBEKOM, TPYIIIOi HACEICHHS WIIH BUAOM JEATEIBHOCTH, a TAKXKE MOIIOLIECHUS 00-
Pa3yIOIIMXCS OTXO/IOB € YUETOM Npeo0ajaloX TEXHOJIOTHH U METOI0B IPHPOIOIIONb30-
panust. Global Footprint Network 2012. Glossary. Global Footprint Network, Oakland, USA.
http://www.footprintnetwork.org/en/index.php/GFN/page/glossary/, 12th December 2011.
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B-TpeTpux, nenaetcs pacueT IIomaan TEPPUTOPHUHU CYILIH, HEOOXO-
JTUMOM NIl KOMITIEHCALlUU MPOU3BOJUMBIX YEJIIOBEKOM BBIOPOCOB Map-
HUKOBBIX Ta30B (B HACTOsIIEE BPEMs YUUTBIBAIOTCS TOJIBKO BBIOPOCHI
CO, or cxKuraHms HCKOMaeMoro Toruea). Ilpu 5ToM menaercs Tpu
wara. Ha nmepom mare u3 nanubix Beiopocos CO, (B MJIpA T/TON) BbI-
YUTAETCs YacTbh, KOTOpas Momiomaercss MUpoBbIM OKEaHOM, — IPHU-
MepHO TpeTh?. Jlanee BBIYUCIISAETCS CPEIHSISI CIIOCOOHOCTD JIECOB MUPa
normomars CO, (B T/ra). Ha Tperbem mare xommaectso CO,, ocras-
nieecs MOocjae YaCTUYHOIO MOIVIOIEHUS] OKEaHOM, JEIMTCS Ha Cpef-
HIOIO TIOIVIOMIAIOLIYI0 CHOCOOHOCTh — IOJIyYaeTCsl 3HaYeHUE IMapa-
MeTpa YIIepOIHOro ciena B Mipa ra. UtoObl MOJYepKHYTh, YTO 3TO
He 00bIYHBIE, @ 0COOBIM 00pa30M pacCUUTaHHBIE TEKTaphl, 100aBIsIET-
Csl CJIOBO «IJI00AJIBHBII — ITa.

Takum 00pa3zoM, YIJIEpOIHBIN Cliel] IPEACTaBIIeT COOON OIEHKY
TJIOIIAIU JIECOB CO CPETHEMHUPOBBIMU XapaKTEPUCTUKAMU, HEOOXOIH-
MOM ISl TIOTTIOIIEHHS TOM YacTh BeIOpocOB CO, OT CHKUIaHHS UCKO-
MaeMOro TOIIJINBA, KOTOpast He ObLIa MOTIOIIEHA OKEaHAMH.

B 2008 romay sxosioruyeckuii cien 4esnoBedecTBa 10CTur 18,2 mipa
rra, Wiu 2,7 rra Ha Tyl1y HaceJleHHs, U MPEBBICHII OMOEMKOCTh 3eMITU
(12 mapn rra, unu 1,8 rra Ha ayury Hacenenus) Ha 50%. D710 03Ha-
YaeT, YTO HAIlIeH IJIaHEeTe MOHAJIO00MWIOCh OBl MOJTOpa Toja, YTOOBI
BOCIIPOM3BECTH MPUPOJIHBIE PECYPCHI, MOTPEOSCHHBIE YelO0BEYECT-
BoM B 2008 roxy, u morotutk Bech CO,, BHIOPOLIEHHBIA B TOM TOY.
NubiMu cnoBamu, B 2008 rogy 4eoBEUECTBO JISI CBOCH JEATEIIb-
HOCTH HCIIOJIb30BAJI0 3KBUBAJEHT IoiyTopa Iutaner 3emiust. C 1966
no 2008 rog oOuIMil 3KOJIOrMYECKUM Clie] YeIOBEYECTBA YIBOMIICS.
OTO CBsI3aHO, INIABHBIM 00Pa30M, C yBEIUYEHUEM YIIIEPOJHOIO Cleaa
(cMm. puc. [12.1). 3ameTnm, 4TO B JAaHHOM CiIy4ae OH ObUI pacCuuTaH
TOJIBKO UCX01s U3 BbIOpocoB CO, Mpy CIKMIaHUM MCKOIIAEMOTO TOII-
nuBa. Eciu ydecTs Bce aHTpONOreHHbIE BEIOPOCHI MAPHUKOBBIX I'a30B,
TO YIJIEPOAHBIN cien Oyaer emie Oojblle: €CTh MPUMEPHBIE OLICHKH,
TOBOPAILIME, YTO TOIA YIVIEPOIHBIN ciiell BbIpacTeT B 1,5 pasa.

«Jkonornueckul cien» Poccun cocraBnsger 4,4 rra Ha aymnry
HaceJeHus, a OMOEMKOCTh (CTIOCOOHOCTh Omocdepsl Halel cTpa-
HBI K BOCIIPOM3BOACTBY) — 6,4 rra’. To ecTh, B Hallleii cTpaHe HET

2 JTonst BBIOPOCOB, MOTVIONIaeMasi OKeaHAMH, OTHOCHTENBHO cTabmibHa; B 1961-2008 rr.
OHa U3MeHsIachk B quana3one ot 28 10 35%. CDIAC 2011. Global CO2 Emissions from
Fossil-Fuel Burning, Cement Manufacture, and Gas Flaring: 1751-2008. Carbon Dioxide
Information Analysis Center, Oak Ridge National Laboratory, Tennessee, USA. http://cdiac.
ornl.gov/ftp/ndp030/global.1751 2008.ems, downloaded on: June 10, 2011.

3 XKusast rwanera 2012. BuopasHooOpasue, GHOEMKOCTh U OTBETCTBEHHBIC PELICHUSL.
Hoxman. WWF International, 2012. http://www.wwf.ru/resources/publ/book/584
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JKOJIOTHYECKOTO AchuIuTa, IpupPOIHBIX PECYPCOB MOKA T0CTATOY-
HO ans obecnedyeHust cTpanbl. Ho x 3TuM nudpam HYKHO OTHO-
CUTBCA OYEHb OCTOPOXXKHO. BO-MEpBBIX, OHM OCHOBAaHBI HA JAHHBIX
2007 roma (mocinenHuX 0O0pabOTaHHBIX JACTANIBHBIX JaHHBIX HA MO-
MEHT, KOTJ]a TOTOBUJICS LIUTUPYEMBIM JOKIIAd), a CUTyalllus] MOXKET
MEHATHCS OBICTPO U B XYAIIYIO CTOPOHY. BO-BTOPBIX, B OTHOIICHUH
Poccum nmogoOHble pacueTsl HATOMUHAIOT «CPEAHIOI TeMIEpaTypy
1o OOJILHUIIEY, MTOCKOJIBKY MIOTHOCTh HACEICHHS 3HAYUTEIBHO OT-
JUYaeTCS MEXYy pEeTHOHAMH.

Tonbko B MOCKOBCKOM pervoHe (croiuna U o0nacTh) MpOKUBa-
er okoso 17,3 MiH 4en., uto coctaBisieT 12,2% nacenenus Poccum
(obmass ynciaeHHocTh poccusH Ha 1 sHBapst 2010 roma — oKouo
142 mnn ven.). A B 11 roponax-muinoHHnkax — 18% HaceneHus*.
HeTpynHo mpennonokuTs, 9TO B THX PETHOHAX KOIOTUICCKHNA CIIe]
HaceJleHUs Topa3/io BhIlIE, YeM B Jpyrux peruoHax. Ecnu peus uner
00 DKOJIOTUYECKOM CIIeIE MPOU3BOJCTBA, TO TAaKXKe HAJ0 OBITH OCTO-
POXHBIMHM, IIOCKOJIbKY IIPOU3BO/ICTBA B HAILIEH CTPaHEe pa3MEILEHbl He-
PaBHOMEPHO.

* TTo nanupiv MenepanbHOU CITy:KOBI TOCYAaPCTBEHHOM cTaTUCTHKH. http:/www.gks.ru

Puc. N2.1
OnHamuka
rnob6anbHbIX
COCTaBnALWMX
3Konorun4yeckoro
cnepa,
1961-2008 rr.

MemoyHuk: XKneasi nnaHe-

Ta 2012. BropasHoobpasue,
OMOEMKOCTb 1 OTBETCTBEHHbIE
pewwenus. Joknag. WWF
International, 2012. http://www.
wwi.ru/resources/publ/book/584
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[lpumep yrneposHoro cnepa
pAfa TOBApoB i ycnyr

Jlns mpuMepa npuBeaeM AaHHBIE 110 YINIEPOJHOMY CIIEAy psija TOBa-
POB U ycnyT, paccuutannbie criermanuctamu CIHIAS.

SMS coobueHne — 0,014 r CO,-akB.

E-mail-coobwenne — 4 r CO,-akB. unu 50 r CO,-3KB., €cnv B NCbMe eCTb JOCTaTO4HO
00bEMHOE MPUNOXEHME.

Wcnonb3osaHue mobunbHoro TenedoHa — 1250 kr CO,-3KB. B rof, €crv roBopuTtb
no 1 vacy B AeHb.

Abnoko B mecTe npouspacTtaHus — 0 r CO,-3kB., ecnu 611oKo NPUBE3EHO U3 CBOETO
capa — B cpegHem 10 r CO,-3kB. S16110K0 MECTHOrO NPON3BOACTBA B CE30H COopa S6MoK
(s6noKo He XpaHUNOChH B CneunanbHbIX YCIOBUSAX, YTO ToXe TpebyeT 3aTpaT aHeprum) —
80 r CO,-akB. B cpeaHem s16roko, cbeaeHHoe Yenosekom, — 150 r CO,-akB.

Mon-nutposas GyTbinka ¢ Bogont — 110 r CO,-3KkB. B Cry4ae ¢ MeCTHOM BoAOW (Npoun3se-
AeHHol B BaweM permoHe), 160 r CO,-3kB. — B CpeaHeM.

MopoxeHoe — 500 r CO,-3kB.

Mycop, 1 kr — 700 r CO,-3kB., a ecnu 970 antoMuHnesble 6aHkn — 9 kr CO,-3KB Ha K.
xmHebl — 6 kr CO,-akB.

Hosbin aBTomMmo6unb (Ford Taurus) — 17 1 CO,-kB.

HdeatenbHocTb yHuBepcuteta — 72000 T CO,-3KB. B roA.

O ToM, KaK Bbl MOXKETE€ YMEHBIIUThH CBOM JIMYHBIN «IKOJIOTMUECKHM
cien», MOKHO TIPOYECTh, HallpuMep, Ha caiite Bcemupnoro gonna nu-
koii mpuponsl (WWF) http://www.wwf.ru/resources/footprint/tips

5 Berners-Lee M. How Bad Are Bananas?: The Carbon Footprint of Everything. Greystone
Books, 2011. http://www.amazon.co.uk/How-Bad-Are-Bananas-everything/dp/1846688914
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[lpumep wkonbHoi paboTel no Habntopexnto
33 nocneAcTBUAMY NeAHOr0 AOXAA

[lpepucnosue

JlenstHOM TOKAb — PEIKOe SBICHUE, KOTOPOE MHOT/Ia BOCIPUHIMAET-
sl Kak paHee HeBUAaHHOE. [Ipy CHIIBHO OTpHUIIATEIBHON TEMIIEpaType
Bozayxa (—5 — —20 °C) u3 armocdeps! BbINAJAI0T MAPUKU pa3MEPOM
1-3 MM — neastHbIe cepbl, BHYTPH 3all0JHEHHBIC BOAOH C TeMIepa-
Typoii okoo 0 °C. IIpu cTOIKHOBEHHH, HAIIPUMEP, C BETKAMH JI€PEBb-
€B OHM Pa3pyIlIAIOTCs, BOJA OOJEIUISET BETKA M TYT XKE 3aMep3acT,
o0pasys TOJICTYIO JIEJSHYI0 KOpKY. OT TSXKECTH JibJja BETKH U JaXe
CTBOJIbI ACPCBLCB 'HYTCA U JIOMAKOTCHA. Nmenno JICHSIHOﬁ JOXIb OBLT
IIPUBE/ICH BBILIE B TEMAaTHYECKOM pasjerne «Jlec u kimmar» Kak mpu-
Mep HeOJaronpusATHBIX JUIS PACTUTEIBHOCTH IOTOJHBIX YCJIOBHUI
(cm. doto Ha puc. 3.8, cTp. 84). 3emiis U Bce TMOBEPXHOCTH TAKKE
MOKPBIBAIOTCS JIbIOM — HAOIIOAETCS CHIBHEHIIINI TOTOIIE .

Jlist enstHoTO JOXKIs TpeOyroTes crneruduyeckue armocdep-
HbIE YCJIOBHS, KOTJa OOJIbIIME MAacChl TEIUIOTO M BIAXXHOTO BO3.Y-
Xa CBEpXy HATEKal0T HA MPU3EMHBIN CIOH XOJOJHOTO BO3IyXa TOJI-
uHOM B 1-3 KM ¢ CHJIBHO OTpHILATeNlbHON TeMrepaTypoil. Joxab
oOpasyeTcsi Ha OOJbIION BhICOTE (B CII0€ TEIUIOTO BO3AyXa), 3aTeM,
MIPOXOJsl Yepe3 XOJNOTHBIA BO3IYX, KalelIbKU MOKPBIBAIOTCS JIBIOM,
HO B JIJJUHKYU MPEBPATUTHCS HE yCIeBaroT. [[09TOMy OHHM HE CKaThI-
BaIOTCSl C BETOK JIEPEBBEB, a OONEIUISIOT UX B BUJE CIIOS 3aMep3aro-
e BoJbI U NbJa. Takas cuTyanus BO3HUKAET MPU PE3KUX Ieperna-
JlaxX TOTOJIbI, XapaKTEPHBIX JUISI HEYCTOWIMBOTO KJIIMMaTa ¢ OOJBIIOH
BapuabenbHOCThIO (cM. puc. 1.17 u 1.18).

B psane mect neagHbie 10K — AOBOJBHO YacTOE SIBIICHUE, Ha-
npuMep, B mpoBuHINH KBeOek Ha 1oro-Boctoke Kananel. B Poccun
3TO peIKOE SIBJICHUE, HO B IMOCIICTHNAE TOABI OHO HAOIIOMACTCS Jalle.
B konme nexabpst 2010 roma CHUIBHBIA JEASHOW JOXKIb IPOIIEI
B MockBe, 4TO MPUBEIIO K MacCOBOM rudenu aepeBbeB. OTMeUanuch
nensabie 1oxau B [ToBoinkbe, B IIckoBckol u JIeHUHTpaaACKOH 00-
nactax. Ceityac BEpOSTHO MX TOSIBJICHHE U B 00Je€ CEBEPHBIX pe-
TMOHax eBponencko yactu Poccun, Tak Kak Tam B 3UMHEE BpeMs
yaie HaOJIIJaeTcsl MPUX0J] C Iora TEeTUIOT0 M BJIAXXHOTO BO3AyXa.
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Bo3MoxHO BbInazeHHe NOXKIA M B APYyTUX pernonax Poccuu, B Tom
yuciie ¥ Ha JlansHem Bocroke.

IIpy BO3HUKHOBEHMH JAHHOTO SIBJICHUS IIKOJIBHUKAM MOXHO IIPEJI-
JIOXKUTH MPOBECTH COOCTBEHHBIE HAOIIOIEHUS 3@ €T0 MOCIEACTBUSIMHU
IUI pa3lIMYHbIX MOPOJ AECPEBHEB, B KAUu€CTBE MpUMeEpa B3siB padoTy,
BBITOJIHEHHYIO B I. JIluMHUTpOBrpaze YibsHOBCKOM 00IACTH.

likonbxan pabota

BnuAnue aHoManbHbIX NOrOAHBIX YCNOBHl
3umbl 2010/2011 ropa Ha npupopHble
kocuctembl r. lumutposrpasa

Buinonnena yuenuxom 11 xnacca cpeoueii wixonvt Ne 9 2. JJumu-
mpoezpada Anexcanopom Hexoorcunvim (Hayunbviii pyKogooumens —
T. I’ Kankosa).

2010 rox mpenogHec cpeaHeit nmonoce Poccuu npoianbHbIN CIOp-
MIPH3: HE YCITIEB OTAOXHYTh OT KaTacTpO(PHUIECKUX TI0)KaPOB MUHYBIIIC-
ro JieTa, B Iekabpe psii perTMOHOB eBporielickoil yactu Poccun okazai-
Csl B JICJITHOM TUICHY.

Coueranue atMoC(epHBIX YCIOBUH BbI3BaNO penkoe i Poccun
IIOTO/THOE SIBJICHUE: JIEASTHOW JOXKIb M MOIIHBIN CIIOH JIbJIa HA 3eMJIe
U BCEX OCTAJIBHBIX IIOBEPXHOCTSX, BKIIIOYAsl IEPEBbs, TPAHCIIOPT, IIPO-
Bona. B Hamieli o6mactu 310 ciydunoch 5—8 pexadpsi.

B VnbsiHOBCKOI 061acTH 00JIbIlIE BCETO OT AAHHBIX TOTOAHBIX aHO-
Mauii moctpananu HoBoManslkinHCKHi (TopBaHo 6osee 20 KM 3J1eK-
Tpuueckux cereit), Menekecckuit, Ctapomaitnckuii, UepaaxkinHckuil
paifonsl, ropon Jumurposrpaz. B obnactu n3-3a 00psIBOB 0051€1€HEB-
IIMX TPOBOIOB OBUIM OTKIIOUEHBI OT AJIEKTpOocHaOKeHus 78 HaceseH-
HbIX MYHKTOB. [TonoBuHa xuteneir JIluMUTpoBrpaga ocTaauch Ha He-
CKOJIBKO JTHEH Oe3 BOJIbI U 3JIeKTpuuecTBa. B ropose pemancs Bonpoc
0 BO3MOYKHOM BBEJICHUU peXUMa Ype3BbluaiiHOM cutyanun!

Lenb paOoThl: M3y4YHUTh BIMSHUE JAHHBIX AHOMAJBHBIX IOTOTHBIX
YCJIOBUM Ha TOPOJACKUE M MPUTOPOAHBIE IKOCUCTEMBI I. JJUMUTPOB-
rpaja.

Meronyka MCCOENOBAaHUN: OLICHKA CAHUTAPHOTO COCTOSIHUSI PaCTH-
TEJILHOCTH, OLICHKA BHELIHETO BUJA IEPEBbEB U UX MOBPEKACHUH.
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Pailon uccrienoBanuii: Hamu uccienoBansl [lepsomaiickuit u 3anan-
HbI paiionsl ropoaa Jlumurposrpaga. OOcienoBaHbl TEPPUTOPUU
BOMm3u p. b. Uepemmian u p. Menekeccka B 4epTe ropoja.

OKOHOMUYECKUW yiiepd (Ha mpuMmepe JWHUN dSIeKTporepenay):
10 JaHHBIM JIMMHUTPOBIPaJCKOrO MPOU3BOICTBEHHOIO OTACICHUS
¢mmana OAO «MPCK Bonru — VYnbsiHOBCKHE pacmlpeneauTeb-
HbI€ CETW» Ha JMKBUAALMIO MOCIEICTBUI JIEASHOTO JOXKISA AJS JIH-
HUM snekTponepenady Obuio morpadeHo 70936200 py6neit. s
CpaBHEHMS: B Apyrue rofsl (B OOBIYHOM pEXHUME) Ha yCTpaHEHHE
MOCJIEACTBUIA HEOJIArONpPUATHBIX MOTOJAHBIX SIBICHUH OOBIYHO yXO-
aut 15000000 pyOneii. 3aMeHeHO Omop JIMHUI ANeKTponepesadyn —
1978 mr. (B 06b1yHOM pexxume — nopsnaka 400). To ects 3arpatsl
YBEJIMYUIIUCH TIOYTHU B 5 pas.

Uccnenopanmne pacTUTEILHOCTHU: B PE3YIBTATC JICAAHOIO AOKIAA 5 ne-
Ka6p>1 BCC IMOBCPXHOCTHU, B TOM YHCJIC CTBOJIBI U BETBU ACPECBLEB, I10-
KPBUIHMCH TOJICTBIM CJIOCM JibJad, MCCTaMH JOCTHUTaBIIUM 34 cm.

OO6cnenoBanue MPOBOAUIIOCH BAOJIb OCHOBHBIX YAHI] Topona. Pe-
3yJIBTaThl PACCYUTHIBAINCH MO CPEIHEMY COCTOSTHUIO TPYMI JEPEBHEB
B konudectBe oT 10 mo 30 mryk. Ha oOcnenoBaHHBIX HAMH TEppH-
TOPUSX CAHUTAPHOE COCTOSHUE IPEBECHBIX HACAXKICHUH OBLIO OYCHD
wioxoe. B paitone pekn Menekeccka 70% nepeBbeB ObLIH ¢ 00IOMaH-
HBbIMH BepXyllKamu. B paiione ropoackoro misixka 85% nepeBbeB UBbI
ObUTH criomanbl. B paifone Corropona Ha obcnemyemMoi IIIOMIaaKe
65% nepeBbeB ObUTH TTOBPEKIEHBI. OCHOBHBIE MOBPEKACHUS — CJIO-
MaHHbIe OOKOBBIE U BEPXYIIEYHbIE BETBU.

[To pesynbraTtaM MccieTOBaHUS MBI TIPHUIILIA K BBIBOTY, YTO OO0JIb-
I1I€ BCETO MTOBPEXKICHBI COCHBI, OEpe3bl U MBBI. 32 HUMU 10 KOJTMYECTBY
MOBPEXKICHHBIX CIEAYET TOIOJb. MeHbIe MOBPEXKICHUN Yy KIIEHA,
siceHs u a1y0a. Eiie MeHbIe mocTpaaiu JUIbl, psOuHa, si0J0HH, BA3BI
(puc. I13.1).

[Touku aepeBbEB HA HECKOJIBKO JHEH OKa3aJKCh IO CIIOEM JIbJa.
[IpomomkuTeNnbHOE OJICICHEHUE MPUBOAUT K OCIAOJICHHIO M JTaXKe
ru0eIn MoYeK, KOTOPBIC 3a/bIXAI0TCS MO TOJICTBIM CIIOEM Jibja. BbI-
JKMBIIKE TOCIE MPOIOIKUTEIBHOTO OOJCICHCHHS TTOYKH HE CMOTYT
MPOTHBOCTOATh AK€ CPABHUTEIBHO HEOOIBIIUM MOpPO3aM U B JIaJib-
HEHNIIEM IOTHOATOT.

TosCcThIM CIIOM JbJa Ha 3€MJIe, KOTOPBIA IEPKUTCS HECKOJIBKO
JTHEH, IPUBOJIUT K BBIMEP3aHUIO U OTMUPAHUIO BET€TATUBHBIX U I'€HE-
PaTHBHBIX [TOYEK TPABSIHUCTBIX PACTEHUIN. DTO OTPULIATENIBHO CKaKET-
sl Ha BO30OHOBJICHUH BETeTallli BECHOM.
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Puc. N3.1
NMoBpexaeHue
nopop AepeBLEB

OT oneaeHeHus.
MpoueHT noBpexaeH-
HbIX OT Bcex obcne-
JOBaHHbIX
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BiusHue Ha OTUI U APYIUX KUBOTHBIX. JleastHOM noxnab, mpeBpa-
THUBIIMICS B TOJICTYIO JIEASHYIO KOPKY Ha BCEX IOBEPXHOCTSX, CTall
HacTodAlel KaracTpodoil 1is 3uMyrImux ntul. M3-noxo iapaa oHu
HE MOTYT JOOBITH ce0e MUIILY, TO3TOMY, €CITU He MOIKapMINBATh MTHII,
TO OHU HC Hepe)KI/IBYT 9THU OHHU. BCG BO3MOXHBIC UCTOYHUKHU ITUIITN:
3epHa, CEMEHa SICEHs, KJICHA, 3J1aKOB; STO/bl PSAOUHBI, KaJIUHbI, paHe-
TOK — OKa3aJMCh MO/ TOJCTBIM CJIOEM Jibja. J[ake CTBOJIbI AEPEBHEB
OBLIN TTOKPBITHI JIHJIOM, YTO JIUIIAET MITUIl HE TOJBKO MU, HO U yOe-
xwuil. B aTom crydae kpaiine HeoOxouMa CpovHast MOAKOPMKA MTHII.
3amMeTuM, 4TO MOAKOPMKA TaK)Ke HY>KHA U IIPU MEHee KaracTpodude-
CKHX yCJIOBHSX, B YaCTHOCTH, B TOJIOJICIUILY, TIOCJIE CHETOMAa A C JIUTI-
KHM CHETOM U B CHJIbHBIE MOPO3bI.

Ha »uBOTHBIX B Jiecy HaJIH4UKe TOJCTOrO JIEISTHOTO HACTA TOXKE OKa-
3bIBaeT Oomblnoe BausHuEe. OCOOEHHO I MEJIKMX MIICKOIHUTAOIINX,
TaKMX KaK MBIIICBUIHBIC TPBI3yHBI, HAacCeKOMOsiTHbIe. Ciyuan rudenu
MEJKUX 3BEPbKOB, MUTPHUPYIOMIUX MO JIEASHOM KOpKE WM IJIOTHOM
BETPOBOM 10CKE, HEPEAKO MPUHUMAIOT MACCOBBIN XapaKTep.

J1151 KpYITHBIX )KUBOTHBIX OCOOEHHOCTHU CTPYKTYpPbI CHEXKHOT'O ITOKPO-
Ba JIajieko He Oe3pa3nuyHbl. JIerko jgomaromasics jJe/sHas Kopka Mela-
€T XUIIHKUKY OeCLIyMHO MOAKPAIbIBATECS K OCTOPOXKHOM JKEPTBE, PEXKET
HOTH, 3aTPyHSET NEPEABIKCHNE U 3aCTABIISIET MEHATh MECTA OXOTHI.

BbIBOMIBI: B pe3ynbTare HAIIMX HCCIICIOBAHMIA MBI MPUIILTH K BBIBO-
1y, YTO aHOMAJIbHBIC KIMMATUYCCKUE YCJIOBUSI CEPbE3HO MOBIHSIIN
Ha MPHUPOHBIC IKOCUCTEMBI ropoaa JJuMUTpOBIrpaaa, MPUTropoIHbIC
neca MelleKecCKOro JIeCHUYeCcTBa (CM. TaK)Ke JaHHbIC, MOTyYCHHbBIC
OT JIeCHUYeCTB, puc. [13.2).
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KpacHo- Pyccko- Menekecckoe HosomaitHckoe —Mynnosckoe — JlebskuHckoe
apMelickoe  MeneKkecckoe

B 2010 roa, nnowaas (ra) B 2011 rog, nnowaas (ra)

* DKOJIOTUYECKOE COCTOSTHUE MPUPOTHBIX IKOCUCTEM CYIIECTBEHHO
M3MEHWJIOCH B XY/IIYIO CTOPOHY.

* CaHUTapHOE COCTOSIHUE JPEBECHOM PAaCTUTEIBHOCTH Ha TEPPU-
TOPHUU ropojia U Ha ydacTkax MeleKeccKoro JeCHU4ECTBa paclie-
HUBAETCS KaK HEY/IOBJIEeTBOpUTEIbHOE. JlepeBbs OTHOCATCA B OC-
HOBHOM K 4—5 KJ1accy 10 IIKaJle OLEHKH CAHUTAPHOTO COCTOSIHUS
(ucnonb3yercs 5-OanpHas mkana, rae 1 — mgydmiee, a 5 — Hau-
xynmiee coctosiaue). K 3—4 kmaccy mo 3CTeTHYECKOM OIeHKeE.

* Haubonee moctpananu HacaxaeHusi MymioBckoro, KpacHoap-
MeHCKOro 1 MeneKeccKoro JIeCHUYECTBa.

HaubGonee ys3BUMBIMH OKa3aJIHCh HACAXKICHUS COCHBI, Oepesbl,
uBbl. [IpoLIeHT MOBpEXIEHUS ITUX MOPOJ ACPEBHEB HA HEKOTO-
pBIx yuacTtkax gocturaet 70-90%.

* Hanecen Oosbmioit ymep0O skoHomuke ropoga. O0bem paboT
10 BOCCTAHOBJICHHIO JIMHHUH JIEKTpOIIepeiad, 3aMeHe OIop ObLT
HIOYTH B 5 pa3 OoJblie, 4eM B OOBIYHBIC TOJIBI.

* OOBeM MPOBEACHHBIX JIECX03aMU CAHUTAPHO-03I0POBUTEIHHBIX
MEPOTNPUITHI TpEBbIMAeT 00bEMBbl MOMOOHBIX MEPONPUSTHIL
B IIPOIILIBIEC TOJBI B JIECSITKHU pa3s.

* Ha nmocnenyromue 2 roga cenuanucTsl IPOTHO3UPYIOT MACCOBOE
3apaxKCHUEC NOBPCIKACHHBIX NCPEBHCB CTBOJIOBBIMU BPpCAUTCIISIMU
¥ TpUOKOBBIMHU 3a00seBaHUsIMH. B Omkaiiimme rofsl BEposiTHA
MaccoBas TudeIh HauOoJee MOBPEXKICHHBIX IEPEBHEB.

Puc. N3.2
CpaBHeHue o6be-
MOB CaHUTapHO-
0340POBUTENbHbIX
MeponpuUATUn

no necHuyecTtBam
B 2010 u 2011 rr.
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* Benuka onacHOCTh BOBHMKHOBEHMS JICCHBIX IMoKapoB H13-3a 3a-

XJTaMJICHHOCTH Ji€Ca CIOMaHHBIMU JCPEBbAMU.

» Hanecen 6onbioi yiiepd MECTHBIM MOMYMSIMSIM 3BEpEi U MTHUIY

(kak 00ciemoBaHHOTO HaMu MEJIEKeCCKOTro JIECHHYECTBa, TaK
U JIPYTUX JIECHUYECTB, I7l€ CHJIBHO MOCTPaJail JIPEeBECHbIE Ha-
CaXICHUS).

Hamwm npepnoxenus

1.

IIponomxuTe n3yyeHne NpUpoIHbIX SKOCUCTEM ropoaa Jumu-
TPOBIpasia U JIECHBIX y4aCTKOB MeJeKeCCKOro JIECHUYECTBA.

Opranu3oBarh MOCTOSIHHBIH MOHHUTOPUHT TEPPUTOPH, TO-
CTpaJaBIINX OT JIASTHOTO OIS,

[IpoIOIKUTE  CAaHUTAPHO-O310POBUTEIIBHBIE  MEPOIPUATHS
C LENBIO OYUCTKHU JIECOB OT OOJIBILOrO YMCIIA MOBAJICHHBIX J€-
PEBBEB U BETOK, HAJIMYHME KOTOPBIX CHOCOOCTBYET Pa3BUTHUIO
BpEAUTEIIEH Jeca.

4. HpOBCCTI/I CIICOUAJIBHBIC JICCOTCXHUYCCKHUC MCPOIIPUATHUA

(omphICKMBaHKE JEPEBHEBR, NOCTPAIABIIUX OT JIEASTHOTO IO,
CIIeUANILHBIMU TIpenapaTaMu U JIPYyTue Mephl), HalIPaBJICHHbBIC
Ha 3aIUTY Jieca OT CTBOJIOBBIX BpPEIUTEIEH U TPHOKOBBIX 3a00-
JICBAaHHUH.

. HpOBeCTI/I Ooiee JCTAaJIBbHBIC HCCIICAOBAHUA BIIMAHUA JICAAHOI'O
JOXKIA Ha OMYJIAIUUA JICCHBIX SBGpGﬁ U IITUII.
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[pumepbl paboT WKONLHUKOB N0 COXPAHEHHHO
Tenna u 3NeKTPo3Hepruu

[lpepucnosue

B nsATOM M 1I€eCTOM TeMaTH4ecKuX paszjiesax pacCMOTPEHBI BO3MOX-
HOCTM 3KOHOMHHU TEIUIa U 3JIEKTPOIHEPIHM, AOCTYIIHBIE KaXKIOMY,
B TOM uucie u mkoabHuKaM. ChopmynupoBans! 1 30 mpakTHUECKUX
COBETOB M0 CrIOc00aM 3KOHOMUHU. Hurke nmpuBOASTCS LIKOJIBHBIE pa-
00TBI, KOTOpBIE MOTYT OBITH B3STHl B KaueCTBE MpHUMeEpa Uil CaMmo-
CTOSATEIbHBIX MPAKTUYECKHUX paboT B paMKax (akyJIbTaTUBHOTO Kypca
«Knumar u saeprocoepexenue» uist yuamuxces 10—11-x kimaccos. Ero
IpUMepHas IporpaMMa NPUBOAMUTCS B NPHIOKEHUHU 5. OJHAKO MHO-
rue paboThl MOT'YT BBIITOJIHATHCS U 00JIee MIIaJAIIMMK IIKOJIbHUKAMU.

JlanHbie mpuMepsl ObUTM B3STHI M3 ombiTa LIIKkoapHOTO MpoekTa
10 UCIIONB30BaHUI0 pecypcoB U sHepruu (LLTIMPD) B ApxaHrenbckoi
obmactu. B pamkax atoro mpoekra ¢ 2005 roga B pabOThI 110 YKOHOMHH
TEIUTa W 3JICKTPOIHEPTUH ObUTH BOBJIeUeHBI Oosiee 800 IIKOILHUKOB.
[TpuBoaMMBIE HUKE MaTepuaibl ObUIH JTI00E3HO MpefocTaBieHsl Ma-
pueit CMUPHOBOIA.

LikonbHbie paboTbl

Pe6sra u3 mxon Ne 34 u 87 r. ApxaHrenbCcKa yCTPOHIIN BBICTaBKY CTEH-
raser, e onmyOIMKOBaIu pe3ysbTaThl CBOMX JOCTH)KEHUN, a YUEHUKH
mkoiibl Ne 4 . OHeru npoBenu UH(OOPMAILIMOHHYIO aKIIHI0 O HEOOXO-
JMMOCTH 3HeprocOepexxeHust B cBoeM ropoje. LIIkoabHUKN MOHMMA-
0T, YUTO €CJIHM KaXKIbli YUEHUK U €r0 CEMbsI, COCE/IH, OTHOKIACCHUKU
Hay4aTcs YKOHOMHUTb NIEKTPOIHEPTUIO U COXPAHATH TEIJIO, TO CMOTYT
CYLIECTBEHHO OCIIa0UTh HEraTUBHOE BO3JCHCTBHE HA KIIUMAT U CIKO-
HOMUTH CEMENHBIA MIIH IIKOJIBHBIA OFOIKET.

B 2007 rony B mikone Ne 1 . HoBoaBHHCKA GBI IPOBEIEH MOTHBII
KOMILJIEKC pa0OT MO YTEIJICHUIO 3/1aHUsI U MOJCPHHU3ALUU OTOIUTEIIb-
HOM CUCTEMBI. Y YEHUK 3TOM MIKOIbI AJiekcanap YepHOB BMECTE CO CBO-
um pykoBoauresnem JI. P. 3opuHoil paccunranu, 4yTo €Cid yCTaHOBUTH
TEIJIOOTPaKAIOIIME KPaHbl 3a OarapesMu, yCTaHOBUTb aBTOMaTHYe-
CKHUIl TEIJIOBOH IMyHKT, a TakXe cOaTaHCHUpPOBaTh CUCTEMY OTOIUICHUS
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U YTEIUIUTh OKHA, TO MOXHO COKOHOMUTH 0K0J10 30% Hcnonabszyemoit
teroBoil ’aHepruu. [lpu 3arparax B 2,1 MiH pyOsiell OKynaeMocTb
COCTAaBUT BCEro 5 JIeT, TaK KaK KaXAbld roy OyJeT SKOHOMMTHCS
10 415000 kBt-u sueprum (pacuer caenat no tapudam 2007 rona,
IIpHU pocTe Tapu(doB CPOK OKYIAEMOCTU COKpAIIaeTCs).

B nos6pe 2011 rona yuenuku 8—11-x kmaccoB mkoisl Ne 4 . OHe-
ru (pyxoBogutenb C. M. Hekpacopa) npoBenu aknuto «Ilmroc 1 rpa-
Iyc». 3a HEAET0 OHM CMOIVIM YTEIUINTh OKHA BCEX KaOMHETOB CBOEH
IITKOJTBL.

VYyenuk 4-ro knacca ropoackor rumHazun Ne 3 . ApxaHrenbcka
Kupunn CkaukoB (pyxkoBoautens O.M. CyxaHoBa) JUisl TOrO 4TOOBI
CHM3UTh pacxol TOIIMBA M YMEHBLIMTh HEraTUBHOE BO3AEHCTBUE
Ha KJIUMaT, COBETYET B3pOCIJIbIM Ha KOPOTKHE PACCTOSIHHSI XOAUTb
MEIKOM WJIM TOJIb30BaThCsl OOILIECTBEHHBIM TpaHcIopToM. Ecim xe
€3MTh Ha aBTOMOOUJIE — TO Ha 0oJiee BHICOKOH Mepeaye; nepes Tem,
KakK OTIIPABUTHCS B IyTh, BEIOpAaTh HaHOOJIEEe ONTUMANIBHBIA MapIIPYT,
YTOOBl HE MPUXOJUIOCH OCTaHABIIMBATLCS HA CBETOPOpax U Kpyro-
BOM JBMKeHMH. Kupuiu BMecTe ¢ 1€10M BBIICHWII, YTO NPH JIBUXKE-
HUH B «IpoOKax» pacxoi TOIJIMBA BO3PACTAECT BJBOE MO CPABHEHUIO
C pacxo/ioM Ha CBOOOAHBIX yluIax. A JUist TOro 4ToObl €ro e U OTel]
He 3a0bIBaji 00 3KOJIOTMUECKON MaHepe ABMKEHUS, OH HapHCOBaJl Ha-
KJIEWKU ¥ Pa3MECTHII UX B CAJIOHE aBTOMOOMIISL.

VYuenuk mxkonsl Ne 1 1. Benbcka Jmutpuit YepHakoB (pyKoBOIH-
tens U. H. Onocosa) ¢ momomipio npudopa SLELECTRIC nmokasan,
YTO 3JEKTPONPHOOPH], BKIIOYEHHBIE B CETh U PAa0OTAIOIINE B OKIY-
IIIEM PEeKUME», BCE PAaBHO MOTPEOIIAIOT AEKTPUIECKYI0 dHepru0. OH
MOZICYMTAII, YTO €T0 IIKOJIa MOIa Obl COKOHOMHTH B To1 936 pyOiei,
ecsin Obl IPUOOPHI BBIKIIOYAINCH U3 PO3ETKHU, KOIZla UMU HE MOJb3Y-
torcsa. Ha cokoHomiieHHBIE JeHBIU JIMUTpUN COBETYeT MPUOOPECTH
NeBSATh SHEProcOeperarouX JIaMIl, TOr/ia SKOHOMUS JIEKTPOIHEPTHH
B IIOCJIETYIOIMX MecsIax yBeIMumIach Obl emle Ha 47 pyOnen.

VYuennnia Me3eHckoi cpeaHel mkoiabl AHHa BricoTnHa Hamucana
CTHXHU O TOM, KaK KaXKIbIi U3 HAC MOXKET cOepedb SHEPTHIO.

Ecnu T TaliKOM OT MaMBbl
XoJIOMUABHUK ITOCEIIa,
To ero 3akpoi1 mwioTHee,

Uto0bl X0710/] HE TIpOTIal.
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skeksk

Boer cryxa? [Iyer Betep?
CHer CTy4uTCsl K BaM B OKHO?
Yto0ObI HE OBLI OH IIOMEXOH,
Te1 3akpoii ckopeii ero!

skeksk
YroOBlI 3ps HE yTEIUIAThCH,
CaM Tbl MOXKELIb 10TaaTbCs:
Hy>xHo nBepu 3akpsIBaTh —

XoJ10/1 B IOM HE 3aIlyCKaThb.
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[Iporpamma dhakynbTaTMBHOO KYpCa
«Knumar u 3neprocbepexenme»
and yvawmxca 10-11-x knaccos
06weobpa3oBaTenbHbIX yupeXeHmil

[loAcHuTenbHan 3anucka

Pacrymas 1ieHa sHEpreTHYeCKUX pecypcoB U BEpOSITHBIC HETaTUBHBIC
IIOCICACTBUA W3MEHEHHI KIUMara BBIHYKJAOT HAC HNCPECMOTPCTH
OTHOILIEHUE K MPOU3BOJICTBY U MOTpediieHuto 3Heprun. bepexnoe ot-
HOILIEHUE K OKPY>KaIolIel cpele U MPUPOIHBIM pecypcaM MPU3HAHO
OJHUM U3 KIIIOUCBBIX MMPUHIUIIOB 06p2130BaHI/I$I B 00JIaCTH DKOJIOTHH
1 YCTOMYMBOIO pa3BUTHs. [ [pHOpUTETHBIM CTAHOBUTCS HE CTENIEHB OC-
BEJIOMJIEHHOCTH y4alIuxcs 00 SKOJIOrMYecKO MpobiaeMaTHke, a Cro-
COOHOCTB K peaibHbIM JISHCTBUSM 110 COXPAHEHHUIO Ka4yeCTBa OKpPYIKaro-
el cpenpbl. Baxkno popmupoBanre 0TBETCTBEHHOCTH 32 TaIbHEHUIITY IO
Cyap0y CBOEro ropojia, peruoHa, CTPAHbI U TJIAHETHI B LIEJIOM.

AxTyanbHOCTh (hakynbTaTuBHOTO Kypca «Kmnumar u sneprocoepe-
KEHHUE» MPOIUKTOBaHA OOBEKTUBHBIMHU TPEOOBAHUSIMU BPEMEHH U U3-
MEHEHUSIMU, TPOUCXOAIIMMHU ceiiuac Bo BceM Mupe. Bo Bcex cTpanax
aKTUBHO MCTIOJB3YIOTCA 3aachl HCKOIIaeMOTo TOIUINBa — HeTH, rasa,
yrisi. OTHaKO OHU 100BIBAIOTCS BCE AAJBIIE U CIIOKHEE U CTAHOBSTCS
Bce nopoxke. [TocTostHHO HAOMIOMaeMbIi POCT 1IEH Ha YHEPTOHOCHUTEIIN
MpenonaraeT He TOJIbKO pa3BUTHE U O0jee MHUPOKOE UCTIOIb30BaHHE
BO300HOBJISIEMbBIX HCTOUHUKOB SHEPT UM (TaKHX KaK COJHIIE, BETep, Ie0-
TepMaJibHasl U TUIPOIHEPTHs, SHEPTUs OMOMacChl), HO, MPEXK/IE BCETO,
SKOHOMHOE OTHOIIIEHHE K TPATUIIMOHHBIM YHEPTreTHUECKUM PECYPCaM.

B nexabpe 2009 roma Ilpesument Poccuiickoit dPenepanuu
. A. Mensenes noanucan «KimMarnueckyro TokTpuHy Poccuiickoii
@enepaunn». OgHa W3 3ajad, MOCTaBIEHHbIX B JlOKTpuHE, — Mpo-
CBEILlEHHE B 00JACTHM M3MEHEHUs KJIMMaTa, Mep ajanTaluu, a Tak-
&Ke 3HeprodpGeKTUBHOCTH U 3HeprocoOepexenus. [loquepkusaercs,
9T0 TpobieMa M3MEHEHHs KiIuMaTa TpeOyeT BHHUMAaHHUS CO CTOPOHBI
HE TOJIbKO T'OCYJapCTBEHHBIX CIIyKO, HO U HaceJaeHus B 1esioM. MmeH-
HO II0TOMY B HAII€¥ CTpaHE aKTUBHO BEACTCS BOBICYCHHME BCEX Ipa-
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XKJaH — IIKOJbHUKOB, CTYIEHTOB, B3POCIBbIX — B T'OCYAapCTBEHHbIE
nporpaMMbl SHEProdhHEKTUBHOCTH M dHEProcOEpeKeHUsI, TPU3BAH-
HBIE HE TOJIbKO CHU3UTh KOMMYHAJIbHBIE PACXO/bl, HO U BHECTHU BKJIaJl
B pelieHue npoOieMbl U3MEHEeHUs Kiumara. B cBoro odepenp, rocy-
JApCTBEHHBIE OpTaHbl B jmie Pocruapomera mpeanpuHUMarOT HeMa-
Jble YCUJIHS 110 MpoTMaraHje 3HaHui B 00JIacTH U3MEHEHHsI KJIMMaTa,
a MOATOTOBJICHHBIC UMU JIOKJIAJbl U OIOJIJICTEHU JICTIM B OCHOBY JIaH-
HOW KHUTH.

B kHMre nmMmeercs CHUCOK JUTEPATypbl U MHTEPHET-UCTOYHMKOB,
KOTOPBIMM MO>KHO BOCIOJIB30BaThbCsA M MEAATOry, U ydammmucs. s
yn00cTBa MOJIb30BAaHUS CIMCOK pasliesieH Ha 2 yacTu. B mepBoit ua-
CTH IpuBeJIeHO okoJio 10 mIaBHBIX UCTOYHUKOB. Bce oHM Ha pycckoM
A3bIKE M C MHTEPHET-I0CTYIIOM, BKJIto4ast U 6a3oBble Marepuaisl Poc-
runpomera. Bo Bropoii yactu cobpano 0osnee 30 JOMOTHUTENBHBIX HC-
TOYHUKOB, HEKOTOPBIE U3 HUX Ha AaHITIMICKOM SI3BIKE.

[Tporpamma dakynsraTuBHOTO Kypca «Kimumar u sHeprocOepexke-
HUE» CO3/1aeT YCJOBHUs JUIs OoJiee TIOTHOTO TOHMMAHUS YYaIlIuMUCS
AKTYaJIbHOCTH M COITUAIbHOW 3HAYMMOCTH TIPOOIeMbl U3MEHEHUS KITU-
MaTa ¥ dHeprocOepekeHus, a TaKKe MPU3BIBAET K JOCTYITHBIM JeH-
CTBHAM — KaK IO YMCHBIICHUIO BJIMAHUSA KAXKAOTO YCJIOBEKA, CCEMbBU,
IIKOJIbI Ha KJIMMATUYECKYIO0 CUCTEMY (CHIDKCHHE BHIOPOCOB MApHUKO-
BBIX Ta30B Yepe3 SJHEProcOepeKeHne), TaK U MO alanTalliy K HbIHEII-
HUM M OKUJaeMBbIM B ONIVDKaWIIMe TOIbI M3MEHEHHSM, KaK MO3UTHB-
HBIM, TaK U HETaTUBHBIM, KOTOPBIX, K COXKaJIEHUIO, TOpa3ao OOIbIIIE.
[Iporpamma nonrorosiena E. B. Cmupuosoit (9xo0ropo GREENS).

[TporpaMmMa mo3BOJISIET peann3oBaTh 00pa3oBaTeNbHbIE, BOCIUTA-
TEJbHBIC ¥ PA3BUBAOIINE 3aa9H TAKUX IUCIUIUIMH, KaK Teorpadus,
9KOJIOTHS, (PU3HKA, XUMHSI, OMOJIOTHUS, OCHOBBI 0E30TIACHOCTH YKH3HE-
nestensHoctd (OBX) u Baneonorus (oOrmiast Teopusi 3A0POBbsI, Mpe-
TEH/YIOIAasl Ha HHTETPATbHBIA TTOJX0]] K PU3NICCKOMY, HPABCTBCHHO-
MY U JIyXOBHOMY 3/I0POBBIO UEIIOBEKA).

TeopeTudeckre BOIPOCHI, pacCMaTpUBAaeMbIe B KYpCE, BBIXOIST
32 paMKH O0S3aTENILHOTO CONIEPXKaHWs W Oa3UPYIOTCS HAa 3HAHHAX
Y YMEHUSIX, TIOJyYEHHBIX YYAIIUMUCS MPH U3YYeHUHN (PU3UKH, XUMHH,
reorpaduu, SK0J0TMH M OMOJIOTMH B OCHOBHOW mmikojie. B mporecce
M3yUYeHUs Kypca MPOUCXOaUT (GOPMHUPOBAHNE HAYYHOTO MUPOIOHUMA-
HUS, paclIMpPEHHE KPyro3opa yJaiuxcs B 00JacTy €CTeCTBEHHbBIX HAYK,
MIOHUMAaHUE U OOBSICHEHUE SIBIICHUH, TIPOUCXOSAIINX B TIOBCETHEBHOMN
KHU3HU, C HAy4YHOW TOYKH 3peHus. PakynbTaTuBHBIN Kypc «Kmumar
U DHEProcOepekeHHe» MPeITyCMaTpUBAET WHTETPALUIO CIETYIOIINX
peaMeToB: reorpadun, GU3NKH, XUMUU, OMOTOTHH B SKOJIOTHH.
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Heas pakyabraTuBHOrO Kypca « Kiimmar u 3Heprocoepexenne» —
M3ydeHUEe OCOOCHHOCTEW KIMMATUYECKON CHUCTEMBI, €€ M3MEHEHUU
B Hallle BpeMs, IOHMMAaHHUE POJIM YEJIOBEKa B M3MEHEHUHU KIIMMATa
1 GOpPMHUPOBAaHHE TOTOBHOCTU K KOHKPETHBIM JICHCTBHSIM.

3agaun pakyabTaTHBHOIO Kypca « Kiimmar u 3Heprocoepe:xenue»:

1. OGpazoBarenbHbIC:

* OCBOUTH BaKHEHIIIME TEPMUHBI M IOHATUHHBIN ammapar, Ka-
caroIuics ro0aJTbHOTO0 M3MEHEHUS KITMMAaTa;

¢ I[I0Ka3aTb HCO6XOI[I/IMOCTI) CUCTCMHOI'O ITOAX0JAa K PECIICHUIO
HpO6JI€MBI HU3MCHCHUA KJIMMarta,

* pacCIIMPUTH MO3HAHUS O TNIOOANBHBIX U PETHOHANBHBIX KITH-
MaTHYECKUX M3MEHEHUSAX U MpodieMax, MporHo3ax Ha Oy-
Iylee, 0KUJaeMbIX HETaTUBHBIX U MO3UTHUBHBIX 3 (deKTax
B BAllIEM PETHOHE;

* cr1oco0CTBOBaTh (DOPMUPOBAHUIO KITFOUEBBIX KOMIICTCHIIUN
yJammxcsi B 00J1aCTH YHEProcOepexeHUsI.

2. PasBuBaromue:

* CIOCOOCTBOBATh PAa3BUTUIO YMEHHMA T'PaMOTHO padoTarh
¢ uadopmanue, GopMyIHpOBaTh BHIBOABI M HA UX OCHOBE
BBIABIIATH HpO6JIGMI)I 1 HAaXOUTH ITYTU UX PCIICHUA,

* COACHCTBOBaTh AKTUBHOMY YYaCTHI0 B MEPONPHUATHAX
10 cOepeKEHUIO TeIIa U AIIEKTPOIHEPTUU B JOMAILIHEM XO-
351ICTBE, B LIKOJIE, B BAIllEM F'OPOJIE U IOCEJIKE;

* pa3BUBATh MPAKTUYECKUE YMEHHS U HABBIKH IO COXPAHEHUIO
TEIJIOBOM U 3JIEKTPOIHEPTUHU B KBAPTUPAX, YACTHBIX JOMaX,
LIKOJIE.

3. BocniurarenbHble:
* BOCIIUTHIBATH TPAXKAAHCKYIO OTBETCTBEHHOCTH 32 COCTOSIHHE
OKpY KaroIllel cpebl, KJIMMaTa 1 IPUPOIHBIX PECYPCOB;
* BOCIIMTHIBATh aKTHBHYIO I'PaXKJaHCKYIO IO3MLHUIO B pelle-
HUH BOIIPOCOB YHEPTrOCOEPEKEHHUS;

* I0Ka3aTh BO3MOKHOCTh U HEOOXOJMMOCTh JIMYHOTO yYacTHs
KaXJI0OT0 B PELICHUH IPOOIeM, CBSI3aHHBIX ¢ dHEeprocoepe-
YKEHHUEM M COKpAILIEHUEM JIMYHOTO BIMUSHUS HA KIMMAT.

OsxunaemMple pe3yJbTaThbl:

* MOBBINICHUE YPOBHS 3HAHUI B 00JIACTH U3MEHEHUS KJIMMa-
Ta. 3HaHWE U MOHNMAaHHUE €CTECTBEHHBIX U aHTPOIIOTEHHBIX
(hakTOpOB, BIMSIONIMX HA H3MCHCHHE KJIMMAara, BEPOSTHOTO
pa3BUTHUS COOBITHIA B OyayIlIEM;
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¢ 3HAHUC U ITIOHUMAHUC POJIU BIIMSHUA KJIIMMATa Ha JICCA U pOJIA
J1€COB B (JOPMHUPOBAHUH KIIMMATA;

* 3HaHWE 00 OCHOBHBIX TEHICHIMAX H3MCHEHHUS KIMMara
B BallleM PErMOHE, MPOTHO3aX Ha Oynyliee W OXKHIArOIIHX-
cst o dekrax, MOHNMAaHUE ITyTeH aanTanuyd K HeraTHBHBIM
addexTaMm M BO3MOKHOCTEH HCIOJIB30BAHUS TTO3UTUBHBIX
3pPeKToB;

* IOHUMAHHE CBS3U MEXKIY COCpeKCHHEM YHEPTUU U YMECHb-
IMEeHUEM U3MEHEHUH KJIuMara,

* 3HaHHE OCHOBHBIX IyTeil MOBBIICHUS YPPEKTUBHOCTH HC-
MOJIb30BaHUS TEIJIOBOM M IEKTPUUECKON SHEpruu y celst
JI0Ma;

* TOTOBHOCTH K KOHKPETHBIM JIEHCTBUSIM 10 COSPEKESHUIO TETI-
J1a ¥ SIEKTPOIHEPI UM,

* MOBBIIICHUE TMOJIOKUTEIBHON MOTHUBALIMU K U3y4eHUIO (u-
3WKH, XUMUH, reorpaduu, SKOJIOTHH U OMOIOTHH.

MeTopbl npenoaaBanus.
DopMbl KOHTPONA AOCTIXKEHNI YYaLMXCA

MeTtozpl TpeniogaBaHus ONMPEAETSIOTCS UEIIMU U 3a1a4aMH Kypca, Ha-
MpaBJIEHHOTO Ha (GOPMHUPOBAHKE CITOCOOHOCTEH yUaIluXcs U OCHOBHBIX
KOMIIETEHTHOCTEN B npeamere. OCHOBHBIE METOJUYECKUE MPUHIUIIBI
CBsI3aHBI C (JOPMAMU OPTaHU3AIUU JIEATCILHOCTH, B KOTOPYIO OymyT
MOTPYKaThCsl yyaluecs. ITO CJIOBECHBIN, HAIVISHBIN, MPAKTUYECKUI
METO/IbI, MPOOIEMHO-TIOUCKOBBIN M UCCIIE0BATEILCKUNA METOIBL.

B o6nacti mpeaMeTHOW KOMITETEHIIMH Y4YaIlUecsi OBJIAJCBAIOT
CCTCCTBCHHO-HAYYHBIMU TMMOHATHAMU, U3YUAIOT CBA3U MCIKAY pPa3JIn4-
HBIMU MPHUPOJAHBIMH U AHTPOIIOTCHHBIMHU SABJICHHUAMU, IIOCTUTAIOT BaXK-
HOCTb IMOHMMAaHHUsI MPOOJIEM HAYYHOTO TIOUCKA. DTO CIIOCOOCTBYET ca-
MOpeau3alliy yYalierocsi ¥ IoMoraeT B BEIOOpe npodeccum.

B o6nactT KOMMYHUKaTHBHOW KOMIIETEHIIUHM YydYallluecs OBIaje-
BalOT popMaMu IPoOIEMHON KOMMYHHUKAIMH (YMEHHE BOCIPUHUMATH
TOYKY 3peHUs COOeCeTHUKA, apTYMEHTUPOBAHHO M3JIaraTh CBOKO TOUKY
3peHusi, 1aBaTh OIEHKY COOBITUH, TPOUCXOSAIINX B OOIIECTBE U MPU-
poIHO¥ cpene).

Cnoco0bl OlleHNBAHUS JOCTHKEHUIN yUAIIMXCs

ITpomMexxyTOUHBIM KOHTPOJIb TOCTHKEHHUM ydalIuXcsl OCYIECTBISIET-
csl 4yepe3 HaOIIoCHUEe aKTUBHOCTH HA 3aHATHUH, aHAJIHU3 PE3yJIbTaToOB
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BBITIONTHEHUS 3a/1aHMsI, OeceNbl ¢ yqamuMucs. VITOoroBelil 3a4eT Mox-
HO BBICTABIIATH IO Pe3yJIbTaTaM MPEICTABICHUS UTOTOBOTO IPOEKTA
(buHanmbHAsS OIIEHKA «3a4eT/HE3aueT»).

TemaTuyeckoe NJIaHUPOBaHUE Kypca

JanHas nporpamma npeasaraercs Ay ydamuxcs 10—-11-x xiaccos,
paccuutaHna Ha 34 yuyeOHbIX Yaca (1 gac B Henento).

[Tporpamma BkitouaeT B cedst mectb TeM: «V3MeHeHHne Kimmara
Ha IU1aHeTe», «YTo MeHAEeTCs B APKTHKE U HACKOJIBKO 9TO CEPBE3HO?»,
«Jlec u knmumar», «PernoHanbHble U3MEHEHHS KIIMMaTa U UX BEPOSIT-
HblE MociencTBUs», «COepexxeHune Temna B 3AaHusIxX», «CoepexeHue
AIEKTPOIHEPTUU: ITO MOXKET clenarb Kaxkiapli». [lonumanuto mare-
puana IaHHOTO Kypca y4alllUMHUCS IOMOTYT MPEAIIEeCTBYIOIINE 3Ha-
HUS (BXOIHBbIE KOMIETEHIIMN) B 00JaCTH (PU3MKH, XUMUH, reorpadui,
ouonoruu, sxonoruu, ObXK.

MeToauueckoe odecneyeHre MPOrpaMmbl

st 3¢ (heKTHBHOTO yCBOSHHsI MPOTPaMMHOTO MaTepuana (paxyiabra-
TUBHOTO Kypca «KimMar u sHeprocOepekeHne» peKOMEHIyeTcs Hc-
M0JIb30BaTh YYEOHUKH, BUI€03AMUCH, MYJIbTUMEIUNHBIE MaTepHalbl,
pa3pabOTKH UTpP, SKCKYPCHH, 3HAKOMSIIINE YyUaIIUXCs C OpraHu3auen
paboTHI 10 OXpaHe OKPYKAIOIIEH CpPebl U SHEProcOEpeKEHHI0 — KaK
Cpeau HaceNeHHs, TaK U B OpraHU3alMaX U Ha POMBIIUICHHBIX Mpe/-
MPUATHUSX.

Baxnoii hopmoii oBnaieHNs1 MaTepHaIoM JOJDKHA CTaTh CAMOCTOSI-
TebHast paboTa yJanuxcs Mo MOATOTOBKE UTOTOBOM paboThl — paspa-
OOTKe 1 MPEICTABICHUIO PEKOMEHIAIINH IO YMEHBIICHUIO TIOTPeOIeHNUs
ANIEKTPORHEPIUU WM COKPAILEHHIO MOTEPh TEIUIa B CBOEW KBApPTHUPE
(tomMa) Ha OCHOBAaHUH JOMAIITHETO SHEProayuTa — PacCMOTPEHUS BO3-
MOYKHOCTEH YMEHBIIECHUS NIOTEPh JEKTPOIHEPTUN U TEILIA.

Copepxatve 3aHATHil

BBenenmne (1 yac)

Conepxanue u 3agauu Kypca. [IoHATHA «KIMMaT», «KJIMMaTude-
CKasl CUCTeMay, «3Heprocoepexxenue», Taom. I15.1.

Tema 1. N3MeHeHHe KJIMMATA HA ILUIaHeTe (5 YacoB)

N3menenne knumara 3emuin B mponuioMm, B mociennue 500
n 60 muH net. Ilocnennue MUIUTMOHBI JIET: paauallMOHHBIN OanaHc
3emuu. [TapaukoBsiii 3pdext. COTHU THICSY JET: JISTHUKOBEIE TIEPHO-
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16l 1 u3MeHeHue opOuthl 3emun. IlocienHee ThicsdyeneTHe: BYNKa-
Hbl, ConHIle U OKeaHCKHUE LMKIBI. [TlaBHas KiIMMaTudeckas ocoOeH-
HOCTB nocneauux aecsaruneruid. Kpyrosopor CO,. Poct Temneparyps
B mupe u B Poccuu. PazbanancupoBka kiumara. Ilpobnema pocra
YHClia OMAaCHBIX THAPOMETEOPOIOrHuecKux sBjaeHuil. [Iporaosst u no-
CJIEJICTBUS U3MEHEHHsI KJIIMMaTa.

Tema 2. U3meHeHue kaumara B Apkruke (3 yaca)

Atmocdepa Apkruku. PocT Temreparypsl MpU3eMHOTO CJIOSI BO3-
nyxa B Apkruke. CocTosiHUE bJ0B U OKeaHCKHX Boj. Ilnomans apk-
TUYECKUX JbI0B. OObeM apKTUUYEeCKUX JbJ0B. CeBEpHBII MOPCKOI
yTb. MOpCKHE KOCUCTEMBI. YCIIOBHS )KM3HU O€IIBbIX Me/BeeH, MOop-
JKell, KUTOB, TIoJeHel. Ha3zeMHbIe SKocHUCTEeMBl. YIJIMHEHHE BereTallt-
oHHoro nepuona. Poct Geperosoit aposzuu. ['maponsornueckuit pesxxum
u kpuocdepa. MismMeHnenue croka pek. TasHUe W pa3pylICHHUE JICTHU-
KOB. TastHuEe MHOTOJIETHEN MEP3IIOTHI.

Tema 3. Jlec u kaumar (3 yaca)

Jlecubie putmbl EBpons! B npouuioMm. Kinmmarndeckas ucropus
Y M3MEHEHMS PAaCTUTEIBLHOIO MOKPOBA IUICHCTOLIEHA U rojioleHa. Pa-
cTuTeNnbHbIM MOKpoB EBpomnbl 20 Thic. JeT Ha3axd, 13 Thic. JeT Ha3an,
12 TeIC. NEeT Hazax, 11 TeIC. JIET Ha3ajd, 8 THIC. JIET Ha3al, 5 THIC. JIET
Haza.

Kinumarnueckoe BozneiicTBue Ha jneca. [IpuyuHbl rubenu gecoB
B Poccun. M3menenus miomaneii necoB Poccun. IIpornos na Oymy-
uiee. Bo3aeiicTBue neca Ha KauMar. YIiepoAHbIA UK (MOIVIOLIEHUE
u omuccus CO,). «3eseHble JIETKUE» IUIaHEThL. BIOIKET yriepoza.
Tennennuu Oyaynux U3MEHEHHUH.

Tema 4. PeruonajibHble H3MeHEeHHUs] KJIUMATA U UX BePOSITHbIE
nocJjeacreus (9 yacon)

W3meHenus kiMMara Ha ceBepe eBporneiickoit yactu Poccun u 3a-
nagHoit Cubupwu, Temreparypa, 0Caaku, CHEXXHBIA MOKpoB. OmacHbIe
METEOpOJIOTHYECKUE sIBIECHUA. IIpOorHo3 M3MEHEHus TeMIleparyphl.
[IporHo3 n3MeHeHus konnyecTBa ocaakos. [IoHsTHE O MPOrHO3ax YuC-
J1a ¥ CUJIBI OTIACHBIX METEOPOJIOTMUYECKUX SBJICHUH, COIIMAbHO-9KOHO-
MUYECKHX U SKOJIOTUYECKHUX MOCIEACTBUI U3MEHEHUH KiIMMaTa.

Oco6eHHOCTH U3MEHEHMS KIIMMAaTa, TPOrHO3bl Ha Oy/ty1iee 1 npej-
JaraeMble Mepbl B KOHKpPETHOM pernoHe (MypmaHckasi obnacTts, Ap-
XaHTenbCcKass o0macth M HeHenkuii aBTOHOMHBIN OkpyT, SMano-He-
HEIKUI aBTOHOMHBIN OKpYT).
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Taonuua 5.1

MPUNOXKEHUE 5

N3meHenus TeMrieparypsl U OCaAKOB 3a MOCIEAHUE AECATUIETHS.
N3meHenuss MHOTOJIETHEH MEP3JIOThI, MOPCKHUX BOjl. OCHOBHBIE Yep-
ThI U3MeHeHus! Giopbl U dayHbl. OnacHbIe METEOPOIOTUYECKUE SIBIIE-
HUSI IOCHENHUX JIeT. [[pOorHo3 u3mMeHeHus TeEMIIEpaTypbl U KOJIMYECTBA
ocaakoB. CBOJIKa CBSI3aHHBIX C M3MEHEHUSAMH KJIMMAaTa SKOJIOTHIECKUX
U COIMAIbHO-3KOHOMUYECKUX SIBICHUM, UX BEPOATHBIX MOCIEACTBUN
Y IIpEIaraéMpIX Mep JJIsl Balllero pernoHa. HeratuBHbie ABIEHUS, NO-
3UTUBHBIC SIBJICHUS, pe3toMe. JKenaTenbHbl 3aHATHS C PACCMOTPEHUEM
COCEJIHUX PErHOHOB.

Tema 5. Coepexenue Tensia B 3n1aHusAx (4 yaca)

[TorpeGiienne sHeprun B XKWiIoM cekrope Poccuu. Bo3mokHOCTB
CHWKEHMs BBIOPOCOB MAPHHUKOBBIX ra3oB. MICTOYHHMKM MOTEph TEIIa.
Kak coxpanuts Temno. CoBetsl 1o coepexenuto teruia. «IlaccuBubie»
JoMa.

Tema 6. Coepe:xeHue 3iekTpodHepruu (9 yacos)

bromxker anexTposHeprun cpeaHero xwurens Poccuu. [orennuman
SKOHOMHUHU 3JIEKTPOIHEPTrUU. DKOHOMHS HA OCBEIIEHUU. DKOHOMUS
1 9HeprodpPeKTUBHOCTH OBITOBBIX MPUOOPOB. COBETHI MO cOepexe-
HUIO SHepruu. MapkupoBka sHeprodGGeKTHBHOCTH. DKOHOMUS IJIEK-
TPOHEPTHU U U3MEHEHHUE KJIIMMATa.

[TpakTtruueckas paboTa (BBIIOJHEHHWE UTOTOBOTO MpoekTta). [Ipo-
BEJICHHUE DHEPToayInTa y ceOsi B KBapTUpe (0Me) — aHalu3 MoTped-
JICHUSI DJIEKTPOIHEPTUU U TPEICTABICHHE PEKOMEHIAIMH 0 ero
CHUKCHHUIO.

TemaTuyeckoe nnaHupoBaHue dakynbTaTuBa «Knumar n aHeprocbepexeHue»

Ne
n/n

1.1

1.2

1.3

Tema Bcero Teopetu- [lpaktu-
YacoB YecKux YeCcKuxX

BBegeHue

Copep>xaHue 1 3agaym kypca. [oHATUA «KNMMarT, «knuMaTuyeckas cucteMan,
«3HeprocbepexeHne»

U3meHeHMe knumMaTa Ha nnaHeTte

N3meHeHve knumata 3emnu B NpoLunom. BpemeHHas Lwikana nameHeHunin knumara.
MocnegHne MUNMMOHBI NET: paanaumnoHHbIn 6anaHc 3emnu. MNMapHUKOBbIA 3ddEKT.
COTHM ThICAY NET: NEAHUKOBbIE NEPMOAbI U M3MeHeHre opbutbl 3emnu. MNMocnegHee
TbicsiyeneTne: BynkaHbl, ComnHue 1 okeaHCKue LMKIbI

MmaBHas knumaTnyeckas 0CobeHHOCTb NocneaHux aecATuneTun. Kpyrosopor yrne-
poaa. Pornb okeaHa B KnMMaTU4ecKon cucteme

PocTt Temnepatypsl B Mupe 1 B Poccun. PasbanaHcuposka knumara. Npobnema po-
CTa Yncna onacHbIX MMAPOMETEOPONOrMYECKUX ABNeHUIA. MporHo3bl U NOCNeACcTBUS
N3MEHeHNs KnumaTa

1
1
5

1
1
4

>>>
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22

24

31

3.2

3.3

4.1

4.2

4.3

5.1

52
5.3

6.1
6.2
6.3

6.4

Tema

U3meHeHne knumaTta B ApKTuKe
ATmocdepa ApkTukn. PocT TemnepaTtypbl NPU3eMHOro crnosi Bogyxa

CocTtosiHue nbAoB 1 oKeaHckmx Bogd. [Nnowane apkTnyeckux nbaos. O6bem apKTu-
yeckmx Nbaos. CeBepHbIN MOPCKOW NyTb

Mopckue akocucTeMbl. YCNOBUS XU3HU Genbix MeaBeaen, MopXei, KUTOB,
TioneHen. HasemHble akocucTeMbl. YannHeHne BeretaumoHHoro nepyoga. Poct
6eperoson a3po3un. Mmaponorniecknii pexunm n kpuocdepa. MiameHeHne ctoka pex.
TasiHne v paspyLLeHue NegHUKoB. TasiHue MHOTONeTHER MeP3noThbI

Jlec n knumar

JlecHble puTmbl EBponbl B npoLwnioM. Knumatuyeckas MCTopust U U3MeHeHUs
pacTUTENbHOrO NMOKPOBa MNlencToLeHa 1 rofioueHa. PactutenesHei nokpos EBponbl
20 TbIC. neT Ha3ag, 13 TbiC. NeT Ha3apd, 12 Tbic. neT Hasag, 11 Teic. NeT Hasag,

8 TbIC. NeT Ha3ag, 5 ThIC. NET Ha3ag

Knumatunyeckoe Bo3aencTeune Ha neca. MNpuynHbl rmbenn necos B Poccun. MiameHe-
HuUs nnowagen necos Poccun. MporHo3 Ha byayliee

BospaeiicTBre neca Ha Knumar. YrnepoaHbii uukn (nornotieHne n amucens CO,).
«3eneHble nerkue» nnaHetbl. Brogxket yrnepoaa. TeHaeHUUM ByoyLWMX U3MEHEHWIA

PernoHanbHble U3MEHEHMA KnMMaTa U X BepoATHbIE NOCNeACTBUA
M3meHeHust knumaTta Ha ceBepe eBponenckomn Yactn Poccum n 3anagHon Cubnpu,

Temnepartypa, oCagKku, CHEXHbI MOKPOB. OnacHble MeTeoponorn4yeckne AaBsneHna.
I'IporHos N3MEeHeHNA TemnepaTypbl 1 0OCagKoB

M3meHeHns knnmara B Ballem permoHe 3a nocregHue gecatunetns. MHoroneTtHas
Mep3noTa, Mopckue Bogpl, driopa u payHa. OnacHble ABNeHus NocnegHnx ner.
MporHo3 nameHeHWs TemnepaTypbl U KONM4yecTBa 0caakoB. [laHHbIe U NPOrHO3bI
NS COCeAHUX PErMOHOB

CBopka CBA3aHHbIX C M3MEHEHVAMM KIumaTa 3KONIOrMYecknX U CoumanbHO-3KOHO-
MWUYECKUX SBMEHWI, X BEPOATHBLIX NOCNEeACTBUN U NpeanaraeMbix Mep AN BalLero
pervoHa, CocefHNX pernoHoB. HeraTvBHble SBNEHWS, MO3UTUBHbIE SABMEHNS,
pesiome

C6epexeHue Tenna B 3g4aHUAX

MoTpebnexne aHeprumn B xunom cektope Poccum. BoaMOXHOCTUN CHUXEHUS BbIOPO-
COB MapHUKOBbIX ra3oB

McTouHmkn notepb Tenna

Kak coxpaHuTb Tenno. CoeTbl No cbepexeHnto Tenna. «MaccveHblie» goMa
C6epexeHue aneKTpoaHeprum

BropkeT anekTpoaHeprum cpeagHero xutensa Poccun. MNoTeHuman 3koHOMWK 3rek-
TPO3HEprumn

OKkoHOMMSA Ha ocBeLleHun. bbiToBble Npnbopbl

MapkmpoBka aHeproadHeKTUBHOCTUN. DKOHOMMUS ANEKTPOIHEPTUN N U3MEHEHME
Knumara

MpakTuyeckan paboTa (BbINONHEHWE UTOrOBOro nNpoekTa). MposeaeHue aHepro-
ayauTa y cebs B kKBapTupe (AoMe) — aHanu3 noTpebrneHns anekTpoIHeprum un
npeAcTaBneHne pekoMeHAaLmni Mo ero CHMKEHNIO

Bcero
yacoB

3
1

TeopeTu-
Yeckux

3
1

MpakTn-
Yeckux
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