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NMPEANCIIOBMUE

ABrtopckasi MoHOTpaduueckas padora mpod. M.A.IIpockypsikoBa «Xpo-
HOOHMOJIOTMYECKUI aHAIN3 PACTeHUN IPH U3MEHEHNUH KIIMMAaTay MpeacTaBiIs-
€T aKTyaJIbHOE MPOU3BEACHUE IKOIOr0-00TaHMYECKOTO UCCIIEJOBAHUS 10 U3-
MEHEHHIO psifia CYIIECTBEHHBIX MTOKa3aTeNeH )KU3HEACATEeIbHOCTH TUITHYHBIX
JIOMHUHAHTOB PAaCTUTEILHOCTH B CBSI3U C M3MEHEHUSIMHU MOTOAHBIX YCIOBHIA
nepuoaa 1975-2008 ronoB B Kazaxcrane, a Takke HEKOTOPBIX JAHHBIX IO
XPOHOJIOTHYECKOMY aHaIM3y pacTutenbHocTu Poccun.

[IponaranaupyemMoe B MHOTOYHCIIEHHBIX MCTOYHUKAX WH(POPMALUU TIIO-
OabHOE U3MEHEHHE KJIMMaTa, 10 CyTH, IT0Ka €llle SBJICHHE MPOTHO3UPYyEMOe
U JTOCTaTOYHO JAMCKYCCHOHHOE, OCOOCHHO C yYeTOM LUKIMYHOCTH KIIMMa-
TUYECKUX XapaKTEPUCTUK B YCIOBHUSIX MHOrO0Opa3usi © MHOTOYHCIEHHOCTH
IKOJIOTUYECKUX CHUCTEeM KOMIOHEHTOB 3emuu. Pabora M.A.IlpockypsikoBa
WUTIOCTPUPYET U JIOTIONHSIET JOKAJIbHOE BO3/IEUCTBUE TEMIIEPATYpPHOTrO pe-
KUMa Ha npumepe pacturenbHocTH B Kazaxcrane. Takue uccienoBanus 1o
peakuuu ¢GIopbl, B TOM YUCIE JOMUHAHTOB PACTUTEIILHOCTH HAa U3MEHEHHS
KJIUMaTa KpaiiHe OrpaHu4eHbl, a TOTOMY METOAMYECKUE TPUEMBI U KOIHYe-
CTBEHHBIE OLICHOUHBIE ITOKA3aTEeNIN MPAKTHUECKH JI0 CUX MOp ciabo pa3pado-
TaHBI U HE OBITYIOT B IPaKTHKe OOTaHUKOB M MeTeoposioroB. Kpaiine orpanu-
YeHO NMPUMEHEHHE MaTeMaTHYeCKUX METOJI0B aHAJIN3a, KOTOPbIE MO3BOJISIOT
CUCTEMAaTU3UPOBATh U 0000IIaTh NOJIEBbIC HAOMIONEHUSI. ABTOp Mpeaiaraer
KOHKPETHYIO0 METOAMKY XpOHOOMOJIOTHYECKOTO aHanu3a. Pe3ynbrarsl mo3Bo-
JISIFOT aBTOPY MPOBECTH KOJIMYECTBEHHYIO OLIEHKY HAOII01aeMBbIX HapyLIIeHUH
B (PEHOJOTMUECKHUX LHUKIIAX, MPOIYKTUBHOCTU U PENPOAYKLUHU Psifa BUAOB
— npeacTaBuTeneit Guopsl MporMel p. Min 1 TOpHBIX, B TOM YHCIIE JIECHBIX,
nauamadToB (3amnuiickoro Anaray).

[Ipy M3MOXKEHWU KOHUENTYalbHBIX ITOJIOKEHUH aBTOP OCHOBBIBACTCA
Ha MPECTaBICHUU POCCUUCKHUX YYEHBIX (KJIMMAaTOJIOTOB) O pyOeke 3Hauu-
TEJILHOTO M3MEHEHHMs TeIIo-BlaropexkumoB ¢ 1975, T.e. yxke Torma, mo
MHEHHIO pslia aBTOPOB, HAYAJIOCh U MPOTPECCUPYET MOTEIIEHHEe KiIMMara.
M.A IlpockypsikoB ocobo Beaenser nepuoxa 1975-2008 rr. beictpoe u3-
MEHEHHE KiuMaTa (CKOpOCTH TMOTEIUIeHHUs) 3a mociennue 50 JeT, HOBBIM
TEMIEPATYPHBIA  PEKUM (HOPMUPOBAHUS PACTUTEIHHOCTH, IO MHEHUIO
M.A.IIpockypsikoBa, HE MO3BOISIET PACTEHUAM aJaNTUPOBATHCA K ATUM H3-
MEHEHHUSM U BO3HHUKAeT MpoOjeMa YSI3BUMOCTU HKOCHUCTEM. YSI3BUMOCTH
paccMaTpuBaeTCsl B peKMMe BpEMEHU M3MEHEHHs KJIMMara, 4TO MO3BOJSET
MOJTy4aTh €€ YHUCIIOBBIE XapaKTEPUCTUKH.

N3MeHYMBOCT, OMOXUMHUYECKUX PEaKIUi U XMMHU3Ma PaCTEHUHN TIPH 30-
HAJBHO-TIOACHBIX CMEHax OOIEeU3BeCTHAa M HamOosee CyIIeCTBEHHA MpHU
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OIbITaxX ¢ MHTpoayLeHTamu. [Ipy MHTPOLYKIIMM pacTeHU NpensaraeMas B
MOHOrpaduu METOANKA KOJTUYECTBEHHOI0 MaTeMaTHYeCKOT0 aHaIn3a TaKkxKe
IIpUEMJIEMA U CYIIECTBEHHA JUIS JONIOJIHUTEIBHON KOPPEKTUPOBKH YCIOBUM
BBIJIEJISIEMOTO MEPHUO/IA MOTEIUIEHUS U HKOJIOTUYECKON aMIUIMTYJIbl IPUCIIO-
COOJICHHOCTH MHTPOYIIEHTOB. PaboTa HamoMUHAaET TaKke 0 4acTo 3a0bIBac-
MBIX U U3MEHSIOUINXCS TPaHUIaX arpOKIMMaTHUYECKUX 001acTel, 4To TaKxKe
OYEHb CYIIECTBEHHO NP UHTPOAYKLNU PACTEHUH.

ITo ananorum c¢ Poccueit m EBponoi mina Kazaxcrana peKOMEHIYIOTCS
MIPUEMBI JIEHJAPOKIUMATHYECKOTO MOHUTOPHHIA C y4eToM (eHOCOOBITUH U
HX XPOHOJIOTHYECKOM JMHAMUKH Ha YPOBHE LleHonomyssiiuii. [Ipu atom, 6€3-
YCIIOBHO, HOBBIM M CBO€OOpa3HBIM SIBIISIETCS 000CHOBAaHUE IPHEMOB OHOMe-
TPUU ISl YCTAHOBJIEHUS «PSAJOB PErpPECCUM», BBISIBICHUE KPHUBOJIMHEHHOMN
perpeccuu ajs Ka3aXCTaHCKUX BUJOB ITyCTHIHHOM U TOPHOH (IIOPHI.

PaGora ocHOBaHa Ha CTAaTUCTHYECKOH OLIEHKE TECHOTHI KOPPEISUOHHBIX
CBSI3€M, Ha OCHOBE KOTODPBIX OIPENENSIETCS] CTENEHb 3aBUCUMOCTU MEXAY
oTpeeIsIeMbIMU MTPU3HAKAMHU (PYHKITMOHUPOBAHUS PACTCHUH (OMO(PYHKITIH)
U KJIMMara.

OcoOblif HHTEpEC MPEeICTaBISAIOT aHATUTHUYECKHE 3aKIIOUEHUS 10 BCEM
nATH raBaMm kHUru. OOpaiaer Ha cebs BHUMaHME aKLEHT Ha OMoIoruye-
CKYIO pa3MEpHOCTb OUOCTPYKTYP (BUI — 0COOB, IIEHOMOMYJISITUS, OMOIIEHO3,
skocucreMa). [Ipy MOHUTOpHHIE, B AalIbHEHIIEM, II0-BUJUMOMY, AETEPMHU-
HaHTHBIMU BHJIaMH-WHJIUKATOPAMHM YCTOMYMBOCTH U U3MEHUMBOCTH CIIOXK-
HBIX CUCTEM OYIyT CIIy>KUTb BUJIbI, 001 IatoIue Cpeaoo0pasyommumMu QyHK-
LUSAMH B DKOCHCTEMAX.

Pazpaborannas aBTOpOM METOAOJIOTHYECKast OCHOBA JIEMOHCTPUPYETCS Ha
KOHKPETHBIX MpuMepax (TiaBa 3 — OmbIT HCCIICOBAHU ) JIsI ACTBTHI p. Vi u
npenropuii 3annuiickoro Anaray. [IpoBenen ananus ysa3BUMOCTH (PeHOCOObI-
TUH JJ1s 30HATBHBIX U UHTPOJYLIUPOBAHHBIX BUJIOB, OMOIIEHOTUYECKUX MPO-
LIECCOB JUIsl SHTOMO(MIBHBIX paCTeHUI—HEKTapOBBIACTUTENCH. BhImonnens
HCCIIeIOBaHMsI KOHCOPTUBHON B3aMMOCBS3M HEKTApOBBIJIEICHUS U cOopa He-
KTapa muenaMu (Megocbopa) ¢ TyraHeIx pacteHuit aenstol p. Minu. Cpenn
OCHOBHBIX ITOKa3aTesIel: XapaKTepUCTUKH (PEHOJIOrHH (LBETEHUS M HEKTa-
POBBIIETICHUS, CPOKH, MPOAOIDKUTEIBHOCTh, KIMMATHUECKHUE IOKA3aTeIIH)
U XapaKTepUCTHKa U3y4aeMoro mpoiecca Meaocbopa (MpogyKTUBHOCTh Me-
nocOopa, Ce30HHOCTb, [UIUTEIIbHOCTD, IPOCIICKEHHBIE TI0 TOJJaM U3MEHEHHS,
TECHOTA KOPPEJSIIMOHHON CBSI3U C HEKTapoBbLIEIeHHEM M jp.). OTMedeHa
BBICOKAs CTEIICHb YSI3BUMOCTHU BCEX aHAJIM3UPYEMbIX MOKa3aresei Mmenoc0o-
pa B Iepro U3MEHEHMs KiIMMara. ba3a TaHHBIX BKIIFOYAET MATHAALATHIIET-
HUe HAOIIONCHMS 33 MPOAYKTUBHBIMU M TOAJICPKUBAIOIIMMHI MEIOHOCAMU
TyraiHOM pacTuTebHOCTU. KOHCTaTupyercs CylieCTBEHHOE HapylICHHE
ME/IOHOCHOM 0a3bl 1 MeocOopa 1 MO KOJIMYECTBY U MO CPOKAM B3aMMOJICH-
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ctBusl. Tpancdopmupyercs THII MeaocOOpa, HAYaIUCh KPU3UCHBIE U3MEHE-
HUSI MEIOHOCHOM 0a3bl, YTO J0Ka3aHO Ha IPUMEpPE MOCTPOEHHBIX aBTOPOM
JMHUN Perpeccuu AJIsl YMHIHIIA, BEPOIIOKbEH KOJTIOUKU U COCCIOPEH COJIOH-
YaKOBOM.

B maBax 4,5 npoBezieH BO3MOXHBII 0030pHO-KapTorpapuueckuil aHaiu3
MIPUMEHEHHUS MpeIaraeMoil XpOHOOHOJIOT Y€ CKOM METOTUKH JIJIsI TITAKOPHOM
Y TOPHOM PAaCTUTEIBHOCTU. YaCTUUHO 3TOT MaTepUall yKe IMOIy4nsl JOCTOU-
HYIO OLEHKY 110 MOHorpaduu aBropa «[opu3oHTalbHas CTPYKTypa FOPHBIX
TEMHOXBOMHBIX JIECOBY». J[OMOMHEHUS IO XPOHOOHOIOTUYECKOMY aHAJIN3Y O
YA3BAMOCTH IIPUPOIHBIX CUCTEM, BUJIOB, LIEHONIOMYJISLUI JOMUHAHTOB JAIOT
BO3MOKHOCTH MOJTy4aTh KOJMYECTBEHHBIC OLICHKU OMOIIOKa3aTeae npu u3-
MEHEHHMU KiIuMaTuueckux (akropos. IlpumeHenue crarucruyeckoil odpa-
OOTKHM 32 KOHKPETHBIC MEPUObl TpaHCPOPMAILIMM KIUMAaTa U UX BIMSIHUE
Ha >KH3HECTOCOOHOCTh OnocucteM 1o M.A.IIpocKypsiKOBy BO3MOXKHO TIPH
aKTyaJIbHBIX MOJIEBBIX MCCICJOBAHUSAX U HAJMUUU 0a3bl PETPOCIIEKTUBHBIX U
IIPOrHO3UPYEMBIX JaHHBIX.

HoBusna u akrtyanbHOCTh MoHOrpaduu M.A.IIpockypsikoBa OueBU-
HbI, PaBHO KaK M BO3HHKAIOIIAs JHUCKYCCHOHHOCTBH IO DSy IOJIOKEHUH,
YTO CBSA3aHO C MaJbIM KOJMUYECTBOM MJIM OTCYTCTBUEM HAOIIONCHUNA TaKOTO
IU1aHa Juid OOJIBIIMHCTBA SKOCUCTEM U BUJIOB pacTeHuil. Hengocratounocts
KOMIUIEKCHOTO B3aUMOJEHCTBHsSI OHOJOrOB U METEOPOJIOTOB MO COIVIACO-
BaHUIO NPOTPAMM M METOJUK OLICHKH M3MEHEHMM KJIMMaTa U MX BO3CH-
CTBUH Ha OMOTY, a, IMaBHOE, HEOOXOAUMOCTh XPOHOOMOIOTHYECKOTO aHAIH-
3a IPU MOHUTOPHUHIE O4eBUIHBI. [l03TOMY HMPHOPUTETHOCTH IMyOIMKALUU
M.A IIpockypsikoBa «XpOHOONOJIOTMUECKUN aHAIU3 PACTEHUIA MTPU N3MEHe-
HUU KJIMMaTa) BIIOJIHE OIIPABJaHa, IPUYEM KaK HAay4HO-METOAMYECKOE IO-
coOHe ¥ UCTOYHMK JOCTOBEPHBIX KOJUUECTBEHHBIX JTAHHBIX JJIsl H3YUCHHBIX
aBTOPOM paCTCHUH.

Oco60 0TMETHM BO3MOXXHOCTH IIMPOKOTO MPUMEHEHHUs MOJOOHOro aHa-
nau3a: OMOMETPUH; ONPEAEICHUs KOPPEJIATUBHBIX CBA3EH, UX TECHOTBI; ys3-
BUMOCTH OMOCTPYKTYP IPU BO3ZHUKAIOIIMX KPU3UCHBIX CUTYAIUSX [T CIIOXK-
HBIX 10 BUAAM (PyHKIIMOHMPOBAHUSA M B3aUMO3aBHCHUMOCTH KOMIIOHEHTOB
9KOCUCTEM, 30HAJILHBIX PACTUTEIBHBIX COOOIIECTB, OMOMOB.

[Iperyiaraemass METO0JI0IMYECKasi OCHOBA aHAIM3a MOXKET OBITh peaju-
30BaHa B [IPOIpaMMax KOJIOTMYE€CKOI0 MOHUTOPHUHIA U 3aUHTEPECYET LIMPO-
KHUH KpYT CHELMaINCTOB — OMOJIOr0B, METEOPOJIOrOB, IPOrPAMMUCTOB — Ma-
TEMAaTUKOB, YUEHBIX 3KOJIOTOB, [1€aroroB, IPaKTUKOB CEJILCKOTO X035 CTBA.

Me:xaynapoaubiii 3xkcriept OOH 1o onycTsIHMBaHUIO,
npodeccop, I0KTOP OHOJOTHYECKUX HAYK
JL.A. KYPOUKHNHA



IIpedynpesicoen — 3Hauum 800pYIHCeH.
(nozosopka)

BBEAEHME

CormmacHo MarepuanaM 0000IIAOIIEro JOKIaaa 00 U3MEHEHUAX KIuMara
U HUX IMOCJEICTBUAX, BBIIIOJHEHHOIO CO3aHHOM BceMupHON mMeTeoposoru-
yeckoi opranuszanueil 1 OOH camoli aBTOpUTETHON MeXnpaBUTEIbCTBEH-
HOM rpynnoi skcneproB no uzMeHeHuto kaumara (MI'OUK, umu IPCC, ot
Intergovernmental Panel on Climate Change), dakT rmobampHOTO MOTE-
IJIEHUSI y’KE HE BBI3BIBAET COMHEHUM. 3a cToneTHuil nepuog 19062005 rr.
cpenHsisi TIoOallbHAs TeMIepaTypa MpoJoKala YBEITUIUBATECS U BBIPOCIIA
Ha 0,74+0,18°C. Ilpu sToM cpeaHsisi CKOPOCTh MOTEIUICHUS ISl TIOCIIETHUX
50 net (0,13+0,03°C 3a 10 ner) okazanach Jlaxke B JiBa C MOJIOBUHOM paza
OoJblile, YeM Ta K€ BEeIHMUrHA, paccuuTaHHas Juist nocieaaux cra jet (IPCC,
2007). Ilotennenue kaumara, KOTOpoe ceifuac HaOmomaeTcs, UIeT Ype3Bbl-
YaifHO cTpeMuTeNbHO. Hukorna eme cpenHss TemMreparypa IUIaHeThl He 13-
MEHSJIACh C TAKOW HEBEPOATHOU CKOPOCTHIO HE XapaKTEPHOMU JJIsl ECTECTBEH-
HBIX [UKIUYECKUX MporeccoB. U Takoe pa3BUTHE COOBITHI HE MO3BOJISIET
OMOJIOTMYECKUM BUJIAM U SKOCUCTEMaM TPUCIIOCOOUTHCS K CTOIh OBICTPHIM
KIIMMaTHYECKUM U3MEHEHHUsIM. Bce 3T0 MOXKET IPUBECTH K KPYITHBIM JKO-
HOMHYECKHM TMOTEPSIM, 00CTHEHUIO HACETICHUS, POCTY 0e3pabOTHIIBI M COIIH-
aNbHOW HANPSKEHHOCTH, BIUIOTH JI0 BOMH 3a MECTO, T/Ie MOXKHO OyJeT KHUTh
YEJIOBEKY.

Crpanbl, B KOTOPBIX HE U3y4aeTcs pOJb CMEHBI KJIIMMaTa B KU3HU pacTe-
HUH, HE CMOTYT MOATOTOBHUTHCS K TpsiayiiemMy. OHu OyayT O€CIOMOIIHBI HE
TOJBKO B DKOJIOTHYECKOM, SKOHOMUYECKOM, HO ¥ B IMOJIUTUIECKOM OTHOIIIE-
Huu. [lo 3TuM npudrHaM mpodiieMa yI3BUMOCTH MTPUPOTHBIX PACTUTEIBHBIX
9KOCHCTEM BBI3BIBAET 0COOYIO TPEBOTY yueHbIX. Ceifuac OHa 3aHUMAECT IICH-
TpaJbHOE MECTO B UCCIEeNOBaHUAX. 1 moToMy HeciaydalHO, 4TO €M IOCBS-
mieH «Cneruanbabiii oknag MI'OUK. TlocnenctBust u3MeHeHus: Kiumara
JUIsL pEeTHOHOB: oleHKa ys3BuMocti» (1997; Climate Change 2001, 2001a;
Pycckuii apxunenar, 2011).

CocraBurensimu 31oro goknana MI'OUK Obuta pazpaboTaHa KOHIICTIIINSA,
COTIACHO KOTOPOU MO/ YSA3BUMOCTBIO TTOHUMAIACh CIOCOOHOCTh IPUPOAHON
PACTUTENBHOM CHUCTEMBI MPOTHUBOCTOSATH Pa3PYIIUTEIILHOMY BO3/ICHCTBUIO
M3MEHeHus kaumara. [Iputom Juist OIIeHKH YS3BUMOCTH — PEKOMEHIOBAIOCH
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UCCIIeI0BaTh COOTHOIICHNWE YYBCTBUTEIBHOCTH U aJaNTallMOHHOW CIIOCO0-
HOCTHU MPHUPOAHBIX cucTeM. JlaHHas KOoHUeNIMs Obla MOJOKEHa B OCHOBY
paboThl CTpaH yYacTBYIOUIMX B HCCIEIOBAHUAX IIOOAIBHOTO HM3MEHEHHS
knumara (cm., Harpumep, O1leHOYHbIH JOKIIa1 00 H3MEHEHHAX KIIMMara U uX
nocneacTBusix Ha Teppuropun Poccuiickoit ®enepanuu, O.Tom 1,11, 2008;
Bropoe Hammonansnoe coobuienune Pecnyonuku Kazaxcran Kondepenunn
Cropon Pamounoii kouBernmu OOH 00 m3menennu knumara, 2009; Ilstoe
HarmoHansHOe cooOmienne Poccuiickoit ®@enepannn,2010 u ap.). OgHako
CTOPOHHMKH ATOM KOHUENIUN OBUIM BBIHYKACHBI KOHCTAaTUPOBATh, YTO IOKA
ellle IVIaBHOW TPYJHOCTHIO B €€ pealM3alliM SBJSETCS HAJIW4YMe HEONpese-
JICHHOCTEW MIPU U3MEPEHUH YyBCTBUTEIBHOCTH U MPUCIOCOOIIEMOCTH MPH-
POIHBIX PAaCTUTENIBHBIX CUCTEM. B pesynprare OLIEHKH YSI3BUMOCTH 4acTO
HOCST KaueCTBEHHBIN Xapakrep.

B cBete cka3aHHOTO BbIIIE JJISi PELICHUS BO3HHKINEH MPOOIEMbl KOJIH-
YECTBEHHOTO aHAJIM3a, @ TAKKE OLIEHKH YA3BUMOCTU PACTUTEIBHBIX CUCTEM,
MPEICTABISETCA LEeIeCO00pa3HbIM PAa3BUTHE XPOHOOMOIOTUYECKUX HCCIe-
JIOBaHUM.

XpOHOOMOIOTNUECKUI aHATIM3 PACTUTENILHBIX CUCTEM Oy/IeT OCHOBBIBATHCS
Ha KOJIMYECTBEHHOM HCCIICOBAaHUU PEAKLIUU MX XapaKTEPUCTHK BO BPEMEHU
U3MEHEHUS KIIMMAaTU4ecKuX yciaoBui. C ero moMouip0 MOXKHO CTaTUCTHYE-
CKU JJOCTOBEPHO OIPEAEIATH YNCIIOBBIE OLEHKHU CTENEHHU YSA3BUMOCTH Xapak-
TEPUCTUK PACTUTENBHBIX CHCTEM, MOIydYaTh rpaguyeckue JUHUU PErpeccuu
XapaKTEPUCTUK W aHAJIUTHUECKUE (POPMYIIbI, KOIMYECTBEHHO OTPAXKAIOLIHE
BPEMEHHOM X0 HX m3MeHeHust. OH MO3BOIUT YBUIETh BAPHAOEIBHOCTb Pac-
TUTEJBHBIX CUCTEM BO BPEMEHHM M3MEHEHMs kinmara. [lomoxeT onpenenurs
PEaKTUBHOCTH U YYBCTBUTEIBHOCTh CUCTEMOOOPA3YIOIIMX KOMIIOHEHTOB pac-
TUTEJIBHBIX aCCOLMALN, UHIAUKATOPHBIX IPEACTABUTEIICH PACTUTEIBLHOU CH-
creMbl. OOHApYKUT TaKHe CIBHUTH XapaKTEPUCTHK PACTUTENBHBIX CUCTEM, KO-
TOPBIE OKAXYTCSl CYIIECTBEHHBIMH, YTPOJKAIOT BBKMBAEMOCTH PACTUTEIBHBIX
CHCTEM, IIPEBBILIAIOT YPOBEHb X AJaNTALMOHHOMN CIIOCOOHOCTH U CBUIETENb-
CTBYIOT 00 MX BBICOKOW UyBCTBHTEJILHOCTH U YA3BUMOCTH. JacT BOBMOXKHOCTh
OLICHUBATh CTAOMJILHOCTD WIIM YSI3BUMOCTb KaXKJIOW PAaCTUTEIILHON CUCTEMBI B
JMHAMMKE ee pa3BUTus. U, XOTs pe3ynbTaTsl XpOHOOHOIOTHYECKOTO aHaIn3a
HE MOTYT B MCUEPIIBIBAIOIIEH Mepe pacKpbITh OMOJIOTHYECKYIO CYyTh IPOUC-
XOJAIIMX MPOLECCOB, C €r0 MOMOILBIO YAACTCS BBIICHUTH HAIIPABICHUE U3MeE-
HEHUH YCTOWYMBOCTH U YSI3BUMOCTH ITI0OKA3aTeJIeH PACTUTEIIBHBIX CUCTEM, I10-
Jy4UTHh OCHOBY JIJIsl BCECTOPOHHETO U YIIIyOJICHHOTO M3Yy4eHHsl PEaKTHBHOCTU
PacTUTENIBHBIX CUCTEM Ha M3MEHEHUE KIIMMATa U IPUHATUS IEHCTBEHHBIX MEP
I10 IIPEJOTBPALICHUIO UX Pa3pyLICHHUS.



ConepxaHue KHUTH U COCTABIISIIOT UTOTH MCCIIEIOBAaHUI B 3TOM HampaBJie-
Hun. Ux gpaxruyeckuii marepuan 601 codpa B nepuon 1994 —2008 rr. myrem
peryJsipHbIX HaOMIOACHUH 32 PACTCHUSAMU HA TEPPUTOPHU KPYITHOTO HKOJIO-
THYECKOT0 MOJHUroHa mpoctupatomierocs ot rop Cesepuoro Tsaub-1lans no
HOxmnoro [Ipubanxames. 3aech n3yyanach TMHAMHUKA (GEHOCOOBITUH Y JJOMU-
HUPYIOIIUX BUJIOB PACTEHUM, UX OMOTHYECKUX CBSA3EH, IMHAMHKA U TPOTYK-
TUBHOCTh HEKTAPOBBIICICHHUS, IPOBOIMINCH KPYIIIOCYTOUHbIE HaOMIOACHUS
3a PeKUMOM TeMIIepaTypbl U BiIaxkHocTH Bo3nyxa (IIpockypsikos,2002a,0;
2003; 2005; 20076). B pesynbrate ynaaoch co3aarb HEOOXOIUMYIO TSl XPO-
HOGHOIOrMYECKOro aHaIu3a 6a3y JaHHBIX BPEMEHHOIO X0/ XapaKTePHCTHK
pacTeHuil B meproj U3MEHEHUs Kiumara. Jta 0a3a JaHHbBIX ObliIa MOMOJIHEHA
TaKXKe U MaTeprajaMl MHOTOJICTHUX PEe3yJbTaTOB UCIBITAHUNH WHOPaoOH-
HBIX BHUJIOB PACTEHHM MHTPOIYLUPOBAHHBIX HA KOJUICKIIMOHHBIX yYacTKax
I'maBHOTrO G60TaHMYeckoro caga MHCTUTYyTa OOTAaHUKH U (PUTOMHTPOLYKIIUU
Kazaxcrana pacnonoxenHoro B npearopbsax CesepHoro Tsub-lllans. s
HUX BBITIOJHSINCH XPOHOOHONOIHYECKHE UCCICIOBAHMS BPEMEHHOIO X012
MPUPOCTA BBICOTHI PACTEHUH, KaUeCTBA UX CEMSH, NMPOAOJKUTEIBHOCTH Tie-
pHO/Ia pa3BUTHS T€HEPATUBHBIX OPTaHOB, JIaThl HayaJla LIBETEHHS U Psiia apy-
rux nokaszareneit (IIpockypsikos, 2009a). K 1999-my romy Obuia BEIOTHEHA
Y aHaNMUTUYecKas pabora, 006001maroas OCHOBHbBIC IPUYHUHBI PA3BUTHSI KO-
JOrM4YecKoi karacTpodsl B 1aHHOM peruone. (IIpockypskos,1999).

PazpaOarbiBasiack TeopeTHdecKass ¥ METOJO0JOIMYECKasi OCHOBA XpoO-
HOOMOIIOTHYECKOTO aHanu3a pactutenbHbix cucteMm (IIpockypskos, 2006;
2007a,0,B). BriepBbie B 0000111€HHOM BH/JI€ PE3YIbTATHI €€ Pa3pabOoTKH, TPUH-
LUUIHATBHBIE TTOJIOKEHUS METOIOJOTHUECKOW OCHOBBI M OIBIT IPUMEHEHUS
JUI. XpPOHOOHOJIOTHYECKOTO aHajIn3a ySI3BUMOCTH PACTCHUN B IIEPUOI U3Me-
HEHMsI KIMMaTa ObUIM JOJOKEHBl Ha Hay4yHOH KoHpepeHuuu «IIpobremsl
obecrniedenus: Ouosnoruyeckoit 6e3onmacHocty Kazaxctana», cocTosBIIEHCS
21-22 nHos16ps 2008 roma B rAnMaThl, a 3aTeéM OIyOJIMKOBAaHbI B MaTepH-
ajnax 3Tol KOH(pEpEeHIUH U B PEUTHHIOBBIX *KypHanax PecnyOnmuku Kazax-
ctan u Poccuiickoit @enepamun (IIpockypsikos, 2008a,6; 2009a,6). OnxHo-
BPEMEHHO HCCIIEIOBAIMCH OCOOCHHOCTH MPUMEHEHHS PA3IUYHBIX alTOpUT-
MOB 00pa0OTKM AaHHBIX XPOHOOHOJIOTHYECKUX HAONOEHUH, pa3BHUBajIach
METO/I0JIOTHYECKasi 1 METOANYECKast OCHOBA XPOHOOHOIOTUYECKOTO aHAJIN3a
(ITpockypsixoB, 20098,r; 2011a,0). Pa3pabareiBanack HayYHO-METOHUECKAS
OCHOBA COIPSDKEHHOTO TPAIMEHTHOTO M XPOHOOUOIOIMYECKOTO aHaIN3a pac-
TUTEJIBHBIX CHCTEM, KOTOpasi BIIEPBbIC ObLIA JI0JI0KEHA HA MEKIYHApOTHON
Hay4HOU KoH(epeHH B KazaxcTaHe MOCBSIEHHON aKTyaJbHBIM MpoOIe-
MaM GoTtanuyeckoro pecypcosenenus (IIpockypsikos, 2010a), a 3atem — Ha



MEXIyHapOIHBIX KOH(pepeHuusx, cocrosBimxcs B Poccun u Keipreizcrane
(ITpockypsixoB, 20106; 2011B). C y4eToM pe3yabTaToOB BBIOJHEHHBIX HC-
ciiefioBaHMid Obla pa3paboTaHa TakKe M KOHLEIMIUS PELIeHHUs MpoOIeMbl
COXpaHEHHUsl PACTHTENbHBIX PECypCcOB, OOECIEeUMBAIONIas BbDKMBAHHE 4e-
JOBEKa B YCJOBHUAX I00AIbHOrO M3MeHeHus kinumara. OCHOBHBIE ee I0-
JIOKEeHUs OIMyOIMKOBaHbl B KypHaie «V3Bectus HarmonanpHOW akajgemMun
Hayk Pecnybnuku Kazaxcran» (IIpockypsikoB, 2008B). Ilo npuunne mamoi
JUINTEIBHOCTH UCTEKIIErO IEPUOoJa U3MEHEHMs KJIMMaTa BCE IOJy4YEHHbBIE
pe3yabTaThl MOKa €LIE OTPaXKaltoT BIUSHUE IPOUCXOIALINX U3MEHEHUH I0-
ro/IHbIX ycnoBuil. Ho 3T0 He siBisieTCs NpensaTCTBUEM AJIs Pa3BUTHS JAHHOTO
HarpaBJIeHUs, T.K. XPOHOOHOIOTUYECKUE UCCIIEA0BAHMS MOTYT POIOIDKATh-
Cs1 CKOJIb YTOJTHO JIOJITO, YTO TOJIBKO IIOBBICUT MX LIEHHOCTb.

B kHHre paccMOTpeHBI aKTyaJlbHOCTb, COZAEp)KaHUE MPOOJIEMbI U METO-
JI0JIOTUYECKasi OCHOBA KOJMYECTBEHHOTO XPOHOOMOJOIMYECKOrO aHalln3a
pPacTUTENBHBIX CUCTEM B IEpUOJ] M3MeHeHMs Kinumara. lIpoananusupoBan
HAKOIUIEHHBIH ONBIT XPOHOOMOJIIOTUYECKUX HCCIEIOBAHUM CTEIEHU YSA3BH-
MOCTH ¥ BPEMEHHOIO XOJa KOIMUECTBEHHBIX XapaKTEPHCTHK PACTHTENIb-
HBIX CUCTEM, a TaK)Ke 0COOCHHOCTH MPUMEHEHUS 3TOTO IMOIX0/a B YCIOBHIX
paBHMH M Top. B 1enom conepkaHue KHUTH O6a3upyeTcst Ha pe3ylbratax
onbITe 50-71ETHUX SKCHEAULIMOHHBIX UCCIIEOBAaHUN aBTopa. B ToM uucie —
Marepuanax 15-1eTHUX XpOHOOHOIOrHYeCKUX HaOJI0eHU , BBITOTHEHHBIX
B IIEpUOJ] INIO0AIILHOTO M3MEHEHUS KJIMMara.



MABA 1. NMPOBNEMA XPOHOBUOJIOMYECKOIo
AHAJIN3A

Jlyis TOro 4yTOOBI YBHUIETH PEATbHOCTh M MACIITa0bl HAJABUTAOIIEHCS Ka-
TacTpOo(dbI paCTUTETHFHOTO TOKPOBA 3€MIIH HY>KHO COCPEIOTOUYUTH BHUMAHUE
Ha JIByX IJIaBHBIX acrlekTax. Bo-nmepBbIX, — Ha 0COOCHHOCTSAX MPOUCXOSIIE-
ro I00aIbHOTO MOTETIEHUS KiiuMata. M, BO-BTOPBIX, — Ha OMBITE, HAKOILJICH-
HOM OOTaHMKaMHU HCCJIEIOBABIIMMH TOBEACHUE PACTCHUN MPU MU3MEHEHUU
KJIMMaTUYECKHUX YCIOBUM.

Haubonee xapakrepHble 0CO0€HHOCTH M MACIITAOBI U3MEHEHUSI TeM-
NepPaTypHOro pe:kMMa KJIHUMATa, KOTOPbIE MPOUCXOJSAT B CeBEPHBIX IIH-
porax 3eMJ/iM, BHa4YaJie pacCCMOTPUMM HAa KOHKpeTHOM npumepe Poccuii-
ckoii Pexepanun. [1o cpaBHEHHIO ¢ APYTMMH TOCydapCcTBaMHu 3Ta CTpaHA
3aHMMaeT caMmyro Ooubinyto Teppuroputo (170982 thic. km?). OHa pa3me-
miaetcsi B Bocrounoit EBpone u CeBepHoil A3uu, mpocTupasich Ha 4 ThICS-
Y1 KUJIOMETPOB B HIMPOTHOM HAMNpaBICHUHM U Oosee 9 ThICSY KUIOMETPOB
— B MEpUAMOHATIHHOM, OXBAaThIBas MIPH 3TOM apKTUUYECKU, CyOapKTHUECKUIl
Y YMEPEHHBIN nosica ceBepHBIX WUpoT. [Ipupoausie 30861 Poccuiickon de-
Jiepalii BKIIIOYAIOT MOJIIPHBIE MYCTBIHU U TYHJIPY, JECOTYHIPY, CEBEPHYIO
Tary, JIeCOCTeMNb, CTENb, MOJYNYCTHIHIO U MYCThIHIO. OTCIOIa CTAHOBUTCS
SICHO, YTO JJIsl aHAJIM3a Halled mpoOlieMbl  pe3yiabTaThl CTOJETHUX HaOro-
neHuit Pocrumpomera 3aciyxuBaroT ocoboro BHUMaHHUS. OHH OTPaXKAIOT
npouecchbl, MPoMCXoAsimue B HauboJIee KPYNHOM U penpe3eHTATHBHOM
peruoHe nJjiaHeThl.

Marepuansl 3TUX HaOmoAeHuit onyOnukoBanbl B «llaTom HammoHab-
HOM coobmienuu Poccuiickoii @eneparm» (2010:117) u npencrasieHsl Ha
puc.l(cMm. BepxHuil rpaduk, 3aMMCTBOBaHHBINA U3 3TOro cooOuieHus: Pocru-
npometa). OHU yOETUTENBHO JOKA3bIBAIOT, UTO CPEIAHSSI CKOPOCTH MOTEIIe-
HUs (k03 uimeHt auHeHoro Tpexaa) 3a nocineanue 100 met (1909-2008
rT.) coctaBuna 0,14°C/10 net. [Ipuyem ¢ 1976 rona norernsieHue crano Hauodo-
Jlee MHTEHCUBHBIM, TaK YTO «COBpEeMEHHBI» TpeHs (3a 1976-2008 rr.) paBeH
yxke 0,51°C/10 net. Paccuntannsie PocrupomMeToM JNUHUK TPEHAOB AAIOT
BECbMa HAIVISIAHOE MPEJCTABICHUE O HANPABICHUU U CKOPOCTH U3MEHEHHUS
TEMIIEPATYypPHOTO PEXUMA, XOTS U OTPAXKAIOT YCPEAHEHHYIO KapTUHY, T.K. OHU
MOJIyYEHBI JIJIs1 OYE€Hb KPYITHOM TEPPUTOPUHU, KOTOPAsi K TOMY K€ BHYTPEHHE
Ype3BbIUAHO pa3HOOOpa3Ha B KIIMMAaTHUYE€CKOM OTHOIICHHH.

OpHako AN aHaaM3a 0co0eHHOCTeH (POPMHUPOBAHMS PACTHTEIBHBIX
CHCTEM BAa’XHO COCPEJOTOUYNUTh BHUMAHHE HE TOJIBKO Ha CKOPOCTU U Ha-
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MIPABJICHUN MPOUCXOJAIINX U3MEHEHUH, HO U Ha TOM, B KAKOM JHAaNa30He
BAPLUPOBAHMS TEMIIEPATYPHOI0 pexuMa (OpPMHUPOBAJICH PACTUTEb-
HbIii TOKPOB ceBepHBIX WUPOT. C 3T0i MO3UIMHU B IIpeeax rpapuuecko-
ro mnousis pucyHka Pocruapomera MOXKHO YCIIOBHO BBIACIUTH /AB€ 00JACTH
(cM. Ha HIKHEM Tpaduke puc.l okoHTypeHHbIE obnacTu A u b), kotopsie
XapaKTepU3YIOT pa3Hble JMANa30Hbl M3MEHYMBOCTH TeMIIepPATYPHOIo
pexxuma. BeinenenHas o61acTe A BKIIIOYAET BCe BAPUAHTHI BAPHHUPOBAHUS
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=
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OtrnoHeHuA ot cpepHeii 1961-1990 rr.

Puc. 1. VI3meHeHus cpeqHET00BOM TeMIepaTyphl MPU3EMHOTO BO3yXa, OC-
pennenHoi Pocrunpomerom o tepputopuu Poccuu B OTKJIOHEHUSX OT
cpennux 3a 1961-1990 rr.

Toukamu 1moKazaHbl PE3yNbTaThl HAOMIOACHUH, KPUBBIMU — 11-neTHsA crmaxeHHas U 95%
JIOBEPUTEIIbHBIA MHTEPBAJ CIVIAKEHHBIX 3HaueHUH. JIMHEMHbIE TPEeH bl IPOBEAEHBI 3a Iie-
puonsr: 1909-2008, 1976-2005 u 1976-2008 1. Ha BepxHeM rpaduke mpeacTaBIeHbl MaTe-
puaiel B ucionsenuu Pocrunpomera. Ha HukHeM — aBTOpOM BhIIeNIEHB! ABe o0nacTh (A,B)
TEeMIIEpaTypHOTo pexxumMa (POPMUPOBAHHS PACTUTEIBHOTO ITOKpoBa. [losicHeHMsI B TEKCTe.
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TEMIIEPATYPHOTO peXUMa, KOIZa NOTEIUIEHWE HE IPEBBILIAIO PAHULL Ha-
6mronaeMbIix B 1943 rogy (cM. KOOpAMHATHL OOBEIEHHON KPYKKOM TOUKH 10
nanHbIM 1943r). Beigenennast ke 061acte b orpaskaeT BapbupoBaHHE TOJIBKO
TOW YaCTH XapaKTEPUCTHK TEMIIEPATYpPHOIO PEKMMA, KOTOPbIE MPEBBIIIAIN
npezensl BapbupoBaHus HaOmonaemele B oonactu A. Kak Bunum, hopmupo-
BaHue obnactu b Hauanoce ¢ 1975 rona.

BrlnonHeHHBIE 371€Ch JOMOJIHEHUS K PUCYHKY Pocruapomera 1no3Bosisitor
HaIVISIIHO YBU/ZIETD, YTO BECHh CYIECTBYIOIIHI HbIHE 00JIMK PACTUTEIbHO-
r0 IMOKPOBA CeBePHBIX MIHUPOT ObL1 CPOPMHUPOBAH MMEHHO C Y4acTHEM
HMeBIIEro MecTo IHANA30HA BADbHPOBAHMS TeMIIEPaTyPHOIO peKuMa
BbIleJIeHHOI1 00J1acTu A. Beb Takoii TeMIiepaTypHbIii pexxuM (GopMupoBa
PaCTUTEIBHBIN TIOKPOB OUEHB JJIUTEIILHOE BPEMSL.

B pesynbrare MCTOpUYECKH BbIpaOOTaBILEHCS ajanTalliy UMEIOIeHCs
Macchl BUJIOB pacTeHUH Ha 3Tame A0 1975 roma pacrureabHbIii NOKPOB
1 0KA32JI1CSl TAPMOHHMYHO IOJOTHAH MO/ CYIeCTBYIOIIHE KIMMAaTHYeCKHe
ycioBus. Jloka3areabcTBOM TOr0 SIBISIIOTCS BCe HAKOIUICHHBIE HAYKOM
U MPAKTUKON pe3y/ibTaThl HCCICA0BAHUN 3aKOHOMepHOcTel nuddepeH-
IHMAlH PAaCTUTEJBHOIO MOKPOBA, €ro CTPYKTYPbI, NPOAYKTHBHOCTH, a
TaK:Ke U OTPOMHBIN ONBIT KJaccuGUKanuu ero pasHoodpasmus. Toiabko
HCTOPUYECKHU CIIOKUBLIASICS NPUPOIHAS YIOPSIOYEHHOCTh PACTUTEIBLHOTO
IIOKpPOBa, OTCYTCTBUE Xaoca B pa3MEUICHUM U IIOBEIECHUU PACTEHMU W IIO-
3BOJISLIIM JIO CHX T1OP YBEPEHHO KJIACCH(PHULIMPOBATH PACTUTEIBHBIIN ITOKPOB, a
3aTeM YCIEIIHO IPUMEHATh HAa IPAKTUKE U B HAYKE BECh HAKOIIJICHHBIN OIBIT
9THX KJIACCH(PUKALINK.

OnHako Ha HOBOM 3Tane GopmMupoBaHus kiaumara (cMm. puc 1-b) cpen-
HErojioBasi TeMIlepaTrypa BO3[yXa Hauyaja 4acTo U CUJIbHO BO3pacTarb. B
pe3yJbTaTe OHA CTaJIa 3HAYMTEJbHO NPEeBbIIIATH MAKCHMAJIbHbIEC Xa-
PAKTEPUCTHKH MOTEIUIEHHUs JJI BCero InpeamecTsoBaBLIero mepuo-
na. HecnoxHo nmoacunrTare, 4To MMeHHO B mepuog 1975 — 2008 rr. yixe
B 40% ucTeKmHUX JeT HA0JI0JaTUCh CTOJIb BBICOKHE MAKCHMAaJbHbIE
OTKJIOHEHHSI TeMIlepaTypbl BO31yXa, KAKHX /0 3TOro He 0nu10. B pe-
3yJIBTaTE COBOKYMHOCTD JIeT ¢ TAKHMH MaKCHMaJIbHBIMHU NOTeNJIeHHUsI-
MH BO31yXa COCTABHJIA COBEPIICHHO HOBYIO YCTOHYHMBO 000CO0/ICHHYIO
rpyniy, KoTopasi 0bICTPO YBeJMYUBAETCs (CM. pa3MelleHne 0OBeIeHHbBIX
Kpy>KKaMu Touek Ha puc. 1-b). OTcrona MoKHO KOHCTaTUPOBATH, YTO HAYAJI
(opMupOBATBLCSI COBEPIICHHO HOBBIH PeKMM BApbHPOBaHUS TeMIlepa-
TYPHBIX XapaKTePpUCTHK KJuMata. 1 oH cTaJ BecbMa CylIeCTBEHHO
OTJIMYATHCS OT NPUBBIYHOIO JJIS1 paHee MOCeJUBIIeiicsl OCHOBHOM Mac-
Cbl BU/10B PACTeHHH.

12



Hapsiny ¢ paccMOTpeHHBIMH BblIlIe 0COOCHHOCTSIMH BapHuadeJbHO-
CTH NPOUCXOASIIINX NI00aIbHBIX H3MEHEHNI KJIMMATa He MeHee BasKHO
YYUTBHIBATH U reorpapuyeckue Macmradbl 3TUX u3MeHenuil. Hamsanoe
MpEeJCTaBICHUE O MaclITabaX U CKOPOCTH MPOUCXOASIINX reorpaduyecKux
U3MEHEHUHN TEMIIEpAaTypHOIo peXuma JaeT pPHC.2, KOTOPBIM IPOMIIIIOCTPU-
POBaHbI JJaHHBIE O CPEIHEN CKOPOCTH MU3MEHEHHUS CPEIHET0JOBON TeMIlepa-
Typbl IPU3EMHOIO BO31yXa Ha Teppuropun Poccuu. DTOT pUCYHOK 3auM-
CTBOBaH M3 omnyOnukoBanHOro Pocrunpomerom «O1eHOYHOTrO A0KIana o0
M3MEHEHUAX KIIMMara M UX MOCIEACTBUAX Ha Tepputopuu Poccuiickon ®e-
neparun» (2010).

Kak Buaum, npouecc NOTEIIEHUsT TEMIIEPATYPhl PU3EMHOIO BO3/1yXa
OXBAaThIBaeT BCIO 0e3 uckioueHus teppuroputo Poccun. [puuem paxe npu
CTOJIb OTPOMHBIX Teorpauyeckux macmradax CTpaHbl CPEAHSAS CKOPOCTh
U3MEHEHUS CPEeTHEroJ0BON TeMIeparyphl MPU3EMHOIO BO3AyXa CTaOMIBHO
BbIcOKa. OHa BapbUpyeT B BECbMa y3KHX npezenax: cero ot 0,4 1o 0,6 rpa-
nycos 3a 10 net. Takum 0O6pa3zoM, U MaTepuanbl puc.2 yoeKaatoT Hac B TOM,
YTO NPAKTHYEeCKHU BCe npexae copmupoBasmeecss padHoodpa3ue pac-
TeHUH U UX QUTOLIEHO30B HAa OrPOMHBIX NPOCTOPAaX 3eMJIN BBIHYKICHO
BCTYIIMTH B COBEPLICHHO HOBBIE /ISl HUX TeMIlepaTypHble ycJoBus. Te-
neppb yxe (OpMHUPYIOLIUECs HOBBIE YCIOBHs KIMMAaTa OKaXyTCsl Oaromnpu-
SITHBIMU TOJIBKO JIJI1 TOM 4aCTH BHUJIOB, KOTOPbIE B CBOEU APEBHEU UCTOPUU
HMEIH BO3MO)KHOCTD CTAJIKUBAThCS CO CXOAHBIM KIMMATUYECKUM PEKUMOM.
A 119 TeX pacTeHMil, TeHOTHII KOTOPBIX K HOBBIM KJIMMAaTHYeCKHUM YC-
JIOBHSIM He NIPUCNOC00JIeH, Hen30eKHbI 00/IbIINe I0TEepPH.

B kauecTBe HOMONHEHUS K CKAa3aHHOMY BBIIIE KParko OCTAHOBHUM-
Csl €llle Ha pa3BUTUU NPOLECCOB U3MEHEHMS KJIMMara B IpUWJIErarolen K
Poccuiickoit @enepaunu ¢ rora Pecrybnuke Kazaxcran. ITo teppuropun
Ka3zaxcrana taxke HMMEIOTCA JaHHBIE PACKpBIBAIOIIME reorpaduueckyro
muddepeHInanrio TPOUCXOA[AINX U3MEHEHUH TemnepaTypsl. U BMecTe ¢
MatepuaioM 1o Poccun oHu, Kak IpecTaBisieTcs, MO3BOJSAIOT Oojee Mac-
mTabHO YBHJIETh OOLIYI0 KapTHHY TpaHCPOpMAIMHM KIMMAaTa CEBEpHOTrO
nonyurapus B npeaenax ot 40° o 80° rpagycos ceBepHOit mmpoThl. O0mas
(ma Poccun m KazaxcraHa) NpOTSyKEHHOCTb 3TOM TEPPUTOPUM C IOra Ha
CEBEp COCTABJIAET CBbIIIE O ThICAY KMJIOMETPOB. M nMeromuecs marepua-
JIbl TIO3BOJISIFOT OLEHUTH IIPOUCXOASIINE U3MEHEHUS KIMMara Ha IUIOIaaAn
19823 ThIC. KM*: OT apKTUYECKOT0 M CyOapKTHYECKOro IIosica Ha CeBe-
pe Poccuiickoii denepanuu 10 pailoHa, koTopblii Ha tore Kasaxcrana mno
HEKOTOPBIM XapaKTepUCTUKAM OJIM30K YXKe K CPeIU3eMHOMOPCKOMY THILY
KJIUMATA.

13



5C/10 2em ~ T |
[ [ 111 iGN inameInm , -
18 10 05 D0 0 10 /18 b(VT), 1976-2008, Ton (sumaps-gexadps)

Puc. 2. Cpennsist ckopoCcTh U3BMEHEHHSI CPETHETO0BOM TEMIIEPATyPhl IPU3EM-

HOTO BO31lyXa Ha Tepputopuu Poccuu mo nanapiM Habronenuii 3a 1976-2008

rr. (B °C/10 mert). Ilo marepuanam «OneHOYHOTO JIOKIaAa 00 M3MEHEHUSIX

KJIMMaTa W UX MOCIENCTBUAX Ha Tepputopun Poccuiickoit @eaepanumy». T.1
(2010:38).

Kaxk u3BectHo, PecriyOnuka Kazaxcran pacrnonoxeHa B LIEHTpaJIbHOM U ce-
BepHoil EBpaszumn. [Ipoctupaercs na 3000 kunomerpos ot rop Pynnoro Anras
Ha BOCTOKE JI0 HIDKHETO TeueHus1 peku Bonru Ha 3amane; u Ha 2000 kunome-
TpOB OT mycTbIHb KbI3bl1KYM 1 rop CesepHoro Taub — [1lans Ha rore no 3anaz-
Ho-Cubupckoil paBHuHBI Ha ceBepe. Ha Tepputopun Kazaxcrana mpezacras-
JIEHBI YETHIPE KIMMAaTHYECKUX 30HBL: JIECOCTENHAsS, CTEMHAs, TIOTYIlyCThIHHAS
U MyCTbIHHAA. [3-32 OTAAIEHHOCTH OT OKEaHOB JJIsi OCHOBHOM 4aCTH TEPPH-
TOPUU PECIyOINKN XapaKTepeH pPe3KO-KOHTHHEHTaNIbHbIN Kiumat. CyTouHbIe
nepenasl Temreparyp gocturarot 20-30°C. KoardecTBO BBINAIAONINX OCaT-
KOB BapbUpYeT B OU€Hb IIMPOKUX mpenenax: oT 100-200MM B rox B My CTBIHAX
1o 1600mm B ron B ropax. B ceBepHbIX pailoHax CTpaHbl 3MIMHUE MOPO3BI J10-
cruratoT MuHyT 52° C. A Hambosee BBICOKAsi TeMIIeparypa MPU3EMHOIO CIIOs
BO3/IyXa B HIoie Ha tore (B mycTeiHe Kbi3butkym) gocruraer +47°C.

B ony6nukoBanHoit cBonike «BTtopoe Hannonansnoe Coobienue Pecrry-
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6muku Kazaxcran Kondepenuuu Cropon Pamounoii konenuuu OOH 06 u3-
MeHeHuHu kinumaray (2009) no nabmopenusim 6onee yem 90 meTeocTaHuUN
KOHCTaTtupyercs, 4ro kiuMar Kazaxcrana Takxke, Kak M B PacHoOJI0KEHHON
cesepHee Poccuiickonn Penepauuu, 3HAUUTENBHO noTeruien. [loBeiuenue
TeMIeparypbl HaOIIOAaeTCsl MPAKTHYECKU TOBCEMECTHO BCE CE30HBI IOAa.
CpenneromoBas TeMieparypa Bo3ayxa Bo3pactaet B cpeaneM Ha 0,31 rpamgy-
ca 3a kaxple 10 siet. B 3T0ii CBSA31 OCHOBHOM XapaKTepUCTUKON TEPPUTOPUN
Kazaxcrana siBisieTcst yCHJIEHHE 3aCylIUIMBOCTH KJIMMara MyCThIHb U TOJTY-
MyCTBIHb, @ TAK)XKE B ONM3JIEKAMX K HUM paiioHax. Cka3aHHOE HIUTIOCTPH-
pyeTcst aHATUTUYECKUMU U KapTorpauyecKuMu MaTepruaiaMu YIOMsHYTOM
CBOJIKM U BBIIIOJHEHHBIM €€ aBTOPAMU aHAJIM30M pacrpesesneHus kodddu-
LUEHTA JINHEHHOTO TPEHAa TEMIIEPATY Pl IPU3EMHOTO CJIOSl BO3/1yXa [0 Tep-
puropuu Pecnyonuku Kazaxcran 3a nepuon 1936-2005rr (puc. 3).

KACAHAC To.

0 01 02 03

Puc.3. Pacnpenenenue ko3dduimenta TUHEHHOro TpeHJa TeMIIepaTyphbl

MPU3EMHOT0 BO3JyXa 3a roj mo tepputopun Pecnybnuku Kazaxcran B

nepuoxa 1936-2005 rr., °C/10 net. ITo matepuanam «Broporo HarmonansHoro

Coobmenust PecnyOnuku Kazaxcran Kondepenuun Cropon Pamounoit
kouBeHu OOH 06 usmenenuu xkinumaray (2009).
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Ha nosicaurensHoii mkane puc.3 uudpamu nokazansl 0003HauEHUs rpa-
Jaluii u3MeHeHusl TpeHaa cpeaHeronoBoi Temneparypsl B °C/10 ner. Kak
CBUJIETEILCTBYET O TOM Marepuain puc.3, Ha npumepe Kazaxcrana, Takxe
Kak ¥ B oTHomeHun Poccuiickoit denepanuu, JIeTkO yOSIUThCsI, YTO MPO-
1ecc U3MEHEHHUs KIMMaTa 3eMJId UeT o4eHb ObIcTpo. IIpu 3TOM OH OXBa-
THIBA€T OTPOMHBIE IIIOIAAU. B naHHOM koHKpeTHOM npumepe no Kasax-
crany — 310 1,8% cymu 3emiin Ha ThICSi4axX KMJIOMETPAX IPOTSKEHHOCTU
TEPPUTOPHH.

ITo nanubIM nUTHpPYEMoOTo coobuienus B [Ipuypanbe, a Takxe B KpaitHUX
ceBepHbIX palioHax Ka3zaxcrana u B pailone CapblapKku 3a CYET CyLIECTBEH-
HOTO YBEJIMUYEHUS CYMM OCAJIKOB KJIIMMAaT CTAHOBUTCA OoJiee BIaKHBIM. Ta-
Kas K€ TEeHICHIMs HaOJIoJaeTcss B TOPHBIX pailoHax iora M Iro-BOCTOKa
pecnyOnuku. M3-3a ObICTpOro mporpeBaHus B ropax oro-Boctounoro Ka-
3aXCTaHa B TEUEHUE MIOCIIEIHETO M0JIyBEKa JIEAHUKU COKPAILAJIUCh CO CPE-
HuMHU TemMnamu okoJjio 0,8% B rojx mmo miromanu ¥ 1% 1o 3amacam abaa. Ha
ceBepHOM ckiioHe xpebTa 3amnuiickoro Anatay (CeBepHbiii TsHb-I11aHb)
3a 1955-2004 rr. uiomanp neaHuKoB cokpatmiack Ha 40,8%. Ilpu Takux
TEMIIaxX OJIENEHEHUE 37€Ch MOXKET UCUE3HYTh K KOHIY 21 Beka. Kommiiekc-
HOE BO3JCHCTBHE M3MEHSIOLMXCs B Inpezaenax KasaxcraHa TemIiiepaTypsl
IIPU3EMHOTO BO3/yXa M KOJIMUYECTBA OCAJKOB IIPUBEAET K CMEIICHUIO 30H
YBIQKHEHUS B HaIPaBICHUM CEBEpa CTpaHbl. B ycrnoBusAX 3acyluIMBOrO
KJIuMarta J1e(UIUT BOJBI IPUBEAET K IOJHOMY U3bSTHIO BOJHBIX PECYPCOB
Ha tore Kaszaxcrana. B pe3sysnbrare nerpajanuy OJI€I€HEHUsI CTOK TOPHBIX
PEK CyILIEeCTBEHHO yMEHbIIUTCSA. Hanpumep, a1 ceBepHOro CKIoHa XpedTa
3annmiickoro Asaray CTOK cokparutcs Ha 163 muH. M° B rox. s Gacceiina
pexku Mnu CcTOK TOpHBIX PEK 10 IPUYMHE Aerpajaluu OJIEIEHEHUs COKpa-
tutcst Ha 13000+14000 M. M° B rop.

HarnsaabiM nOATBEPKAEHUEM TOI'O, YTO MOTEIUIEHUE KIUMara BEJET K
YCTOMYMBOMY H3MEHEHHUIO TPaHMIl arpoKJIMMAaTHYECKUX obnacteil, MoryT
CIy’)KUTh M KapTorpaduueckue marepuansl Pecyonuku benapych, Bbimosn-
HEHHBIE B IEPUO/IBI 10 U II0CJIE HaYaJla MHTEHCUBHBIX IIPOLIECCOB U3MEHEHHUS
knuMmara (puc.4). Kak cBumerenbcTByeT o0 TOM Marepual puc.4, B mporecce
noreruieHus knumara B Pecriy6nuke benapycs Ha tore [lonecws k 2008 romy
y’ke 00pa3oBajach COBEPILICHHO HOBast OoJiee Teruiast KpymHas arpoKJIMMaTH-
yeckast 001acTh, B KOTOPOil cymMma temneparyp 6onee 10 rpagycoB noctura-
et Boiie 2600 °C.
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Cymma Temnepatyp
BO30yXa BhIE
10 rpagycoe
:I wmenee 2200
[ 2200 - 2400
[J=2400 - 26800
- Gonee 2600

Puc. 4. I3mMeHeHue rpaHMIl arpoKIMMaTHUYeCcKUX obnactelt benapycu

a) TpaHUIIBI arpokimMarniecknx oonacreit mo A.X. lkmsapy (1973r)

0) rpaHUIIBI arpOKIMMATHIECKUX oOmacTeit mo B.M. MenbHuky 3a mepuon 1989-2008 rT. Ar-
poxnumarndeckue odnactu: [ — CeepHasi, 11 — Lenrpanbhas, 111 — FOsxnast, [V —HoBast. (uuT.
1o «/loKJ1ajy 0 cTpaTrernuecKux OIeHKaX MOCIEACTBUN H3MEHEHUI KiTMMara B Onmkaiiime
10-20 et asst mpupoIHOI cpe/ibl U 3koHOMKKH COI03HOTO rocyaapcrsay. www.meteorf.ru/
pub/get-file.aspx)

C YUCTOM IMPOUTINTFOCTPHUPOBAHHBIX BBIIIC MATCPHUAJIOB IMMPUXOAUTCS KOH-
CTaTUPOBATh, YTO B JTAHHOC BPEMA Hallla IVIAHETA YK€ aKTUBHO BCTYIIHJIa
B HaYaJIbLHBII Tan KapaAuHAJIbHbIX H3MEeHeHHH PACTUTEJIBHOIO IOKPO-
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Ba. U B 3T0ii cBsA3M Temeph Oy/leT YMECTHO OCTaHOBHUTBHCSA Ha OOCYKICHUU
HAKOIJIEHHBIX PE3YJIbTATOB MCCIEI0BAaHUI NOBEIEHUS PACTEHUN B MEHSIO-
LIUXCS YCJIOBUSIX KIIMMara.

Kaxnplii 60TaHUK B CBOMX HCCIIEIOBAHMAX, TAK WM MHAuYe, BHIHYKICH
YUUTBIBATh POJIb KJIMMAaTHUECKUX YCIOBHM *HU3HHU pacTeHuil. Ho ocobenHo
OCTpO 3Ta mpobiieMa Bceraa crosia nepes GUTOMHTPOAYKTOPaMH, IJIaBHAs
3a/laya KOTOPbIX MMEHHO M 3aKJII0Yajlach B IEPEHOCE PAacTEHUIl B HOBBIE
KIIMMaTH4eckue ycioBus. Mx omubku obopaunBainch OOnbIIMMU (hrUHAH-
COBBIMU 3aTpaTaMHy, HaIPacHO MOTPAYeHHbIM TPYAOM U BpeMeHeM. Iloarto-
My HECJIy4aiHO, YTO €lIe Ha 3ape 3apOKIACHMsI TEOPUU UHTPOLYKLUU OCHO-
BOMOJIOKHUK Ooranuueckoir reorpadpum A.I'ym6onbar (Humboldt,1817)
chopMyIupOBaII MOJIOKEHHE O TOM, UTO JJIsi 00eCIIeUeHUs yAaqYHOTo NepeHo-
ca pacTeHHii B APYTryr0 00JacTb HauOOIbllee BHUMAHUE HA/I0 YACTATh KIIH-
MaTUYECKUM I10Ka3aTessiM, B TIEPBYIO OYepeab TeMIeparypHOMY (hakTopy
1 0COOCHHO CyMMe TEeMIIEpaTyp, MOJIy4YaeMbIX PACTCHUSMU 3a MEPHOJ Bere-
TalMM. YCIeX MHTPOAYKLUH, [0 €r0 MHEHHUIO, 00eCIIeunBaics JIUIIb B TOM
cllydae, ecii CyMMa IMOJIOKHUTEIbHBIX TEMIIEPaTyp Ha HOBOM MecTe OylieT He
HUKE, YEM Ha POAMHE PACTEHUS.

A Jlekannonp (1839) s mporHo3a yCHemHOCTH MHTPOIYKLMHU pacTe-
HUI B HOBbIE KJIMMaTHYECKUE YCIIOBHS CUUTAN HEOOXOIUMBIM ITOJICUUTHIBATh
CyMMY TeMIIepaTyp, HEOOXOIMMBIX [l Hayasla pa3BUTUS PaCTCHUH.

W3 uyncna METONOB SKCTPANOISILIMOHHOTO MPOTHO3UPOBAaHUS Haubosee
LIMPOKOE IPUMEHEHNUE MTOJIYYWJI METO, KJIMMaTU4eCKUX aHanoros I .Maiiepa
(Mayr,1909a,6). B xuure “JIecoBoicTBO Ha OCHOBE 3aKOHOB MPUPOABI” OH
OIMCHIBAET COBMEIICHHBIE KIMMATUYECKHe, JaHa(THbIe U JIEHAPOIOTH-
YeCKHe 30HBI JUIs ceBepHOro nomymapus. llpu stom I. Maiiep Bbienser
“7ecHble 30HbI”, Ha3bIBas UX IO JAPEBECHBIM JOMHHAHTaM — MHJHUKATOpPaM
TEMIIEpaTypHOro pexumMa (30Ha MaybM, JIaBpa, KallTaHa, Oyka, XBOHHBIX,
JIECOB, MOJIAPHBIX BUIOB). [IporHo3 ycnemHocTH MHTPOAYKLMHM CUUTAJICA
II0JIO’KUTENIBHBIM, €CJIM PACTEHUE IIPEIIO0IAarajJoch IEPEHOCUTh B aHAJIOTUY-
Hy!0 30HY. Hapsany ¢ kimMmarnyeckumu ycinosusmu I'Maiiep pekoMeH10Ban
BCECTOPOHHE YUHUTHIBATH MPUPOAHYIO0 OOCTAHOBKY B II€JIOM, OMOJIOTUYECKHE
yCIJIOBUSL HA POJMHE U B MECTAaX MHTPOLYKLUU PACTEHU.

[Ipu ncnonp3oBaHUM METOa KIIMMAaTHUECKUX aHAJIOTOB HEPEIKO /IS IIPO-
THO3UPOBAHMS YCHEIIHOCTH WHTPOAYKIIMU YYUTHIBAJICS KakKoH-1100 OauH
AUMUTHpYOIUi dakTop. Y 3T0 He Bcerna no3BoIsAI0 JOOUTHCS YAOBIETBO-
PUTEIBHOM TOYHOCTH IIPOTHO3A.

B.1.Bepnaackuii (1925, 1927, 1960) Taxxe npuiies K BBIBOAY O TOM, YTO
pacnpeaeneHne pacTeHU 0 TEPPUTOPHUH 3¢MHOI IIOBEPXHOCTH U Macca
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HX JKMBOT'0 BelecTBAa 3aBUCST OT YCJIOBHIl CyIIECTBOBAHUS U YTO HA KaX-
JIOM KOHKPETHOM Yy4YacCTKE 3€MHOM MOBEPXHOCTH PACTEHHUS CTPEMSITCS J0-
CTHYb HAauOOJBIIEeH MPOIYKTUBHOCTH JUISl JAHHBIX YCIIOBHH CYIIIECTBOBAHMUS.
[Ipu >TOM MepBONPUYMHY YCTOHYHUBOCTH PadOThI CHCTEMbI «PACTEHHE —
cpea» OH OIHO3HAYHO BU/JIENI B HAJTUYHMH OIPe/le/IeHHO 3aKOHOMEePHOCTH
NOCTYIJICHUSI COJTHEYHO JHePruii U pacnpeaeleHUs1 KINMaTa Ha 3emJie.

B nanpHelineM B OTHOIIEHUN PACTEHUH Pa3JIMYHOIO CUCTEMAaTUYECKOTO
IOJIOKEHHUS 3TH B3IVISLABI HALLIM Pa3BUTHE U MOATBEP)KJIEHHWE BO MHOTHX
paborax. B yueHusx o Tumax Jieca, paclpeleleHUH U B3auMOJEHCTBUU
necHsix pacrenuit I.d.Mopo3zoBa (1926). B ¢opmupoBanuu reodoTanu-
YEeCKUX TPEACTABICHUN O PACTHTEIBHBIX COOOIIECTBAX, OCHOBBI KOTOPHIX
3anoxensl JI.I'Pamenckum (1938) u yueHnbiMu ero mkossl. B nccinenona-
HUSX 3aKOHOMEpHOCTEH (OPMHUPOBAHUS MPOTYKTUBHOCTH PACTEHUH, BBI-
nonHeHHbIX K. A. Tumupsszessim (1949). B yuenun o 6uoreoreHo3ax 1 ux
npoayktuBHoctd B.H.Cykauesa (1964, 1972). B oOGcTosiTennbHOM aHaIu3e
3aKOHOMEPHOCTEN pacnpeieNeHus] paCTUTENIbHOCTH 3€MHOTI'0 I1apa BBINOJ-
HeHHOM [".Banbrepom (1968, 1974) , P. Yurrekepom (1980) nu MHOTHX npy-
rux paborax.

[Moxanyii, He OyneT mpeyBenTuUYeHueM CKa3aTbh, 4TO 0c000e MECTO B pa3-
pabotke mpobieMbl reorpaduueckoil U3MEHUNBOCTHA PACTEHHNA MTPU UHTPO-
aykuuu npuHauiesxkut H.JM.BaBuwiioBy M BO3IIaBIsIEMOMY MM KOJUIEKTUBY
Hay4YHBIX PaOOTHHUKOB. BriepBbie pe3yabTaTsl 3TOH paboThl OBLTH JOTOKEHBI
I Bcecoro3zHoMy GoTanudeckomy cbe3ny B Jlenunrpazae 9 siaBaps 1928 rona
(BaBuios,1965). UccnenoBanus 6a3upoBaIMCh HA TeOTpadUIeCKUX OIMbITaxX
B 115 myHKTAaX, IJIe MPOBOAMIMCH IIOCEBHI M UCTIBITaHUs OoJee 40 pa3IudHbIX
BUJIOB KYJIBTYpPHBIX PACTEHUI, HAUNHAS C MIIEHUIBI ¥ KOHYAsl XJI0MYaTHUKOM.
Haubonee BaxHble pacTeHus (MIICHUIA, SYMEHB, OBEC, JIEH, 36pHOBBIE, 00-
OOBBIE) HCIIBITHIBAIUCH B HECKOJIBKUX COPTAX JUISl TOTO, YTOOBI OXBATHTDH BCE
ux OoraHnveckoe pasHooOpaszue. Beero 185 paznmuHBIX 03UMBIX U SIPOBBIX
COpTOB, MPEACTABICHHBIX NPEUMYIIECTBEHHO YUCTHIMU JIMHUSIMH, BbICEBaA-
JIMCh €KETOAHO B KaXKJIOM U3 TeorpadUuecKuX IMyHKTOB MO €INHO0Opa3HON
nporpamme. HaGmoneHust v yxo/1 BeTUCh 10 YHH(PUIIMPOBAHHON METOANKE B
TE€4EeHHE IITH JIeT. KpallHUI CEBEPHBIN ITYHKT 9TUX OIBITOB pacrojarajics 3a
[MonsipHBIM KPYTOM Ha IUPOTE OKOJIO 67,5°, a KpalHUI KOXKHBIN MyHKT — Ha
napasuienu Mepsa B Typkmenncrane. KpaliHuii 3anaiHb1ii Haxoawics B JInt-
Be (KoBHO), a kpaitHuii Boctounblii — Bo BrnaguBocTtoke. Bce myHKTHI pac-
NOJIATAJIUCh PSIOM € MeTeoCcTaHIMsAMU. [Ipyu mocTaHOBKE ONBITOB yUHUTHIBA-
auch MeteonaHHble. LlenTpanbHoii 3aqa4ei reorpaguyecKkux OnbITOB OBLIO
HCCIIE0BAaTh 3aKOHOMEPHOCTH M3MEHUYMBOCTH PACTEHUH B 3aBUCUMOCTHU OT
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reorpaguueckux (pakToOpoB; YCTAHOBUTD, KAK MEHAIOTCS MOpP(oIoruueckue
1 (U3NOJIOTHYECKUE TPU3HAKU, MPOJYKTUBHOCTh U XMMHU3M pacTeHHid. B
pe3ynbTare ucciae0BaHuil BBIICHIINCH MHOTHE OCOOCHHOCTH BIMSIHUS KITH-
MaTUYECKOTO PeXHMa pa3HbIX reorpadguueckux mupot. Hamnpumep, 1oxHbIe
pacbl KOPHEIUIOAHBIX PACTEeHUH, Oyay4d MEpeHeceHbl Ha CEBEep, HE JaBajH
KOpHerioaa: adraHckas pena u penpka moj JIeHMHrpa oM npeBpamaiyuch B
CYpPETIKYy U MaclIM4YHy0 peJbKy. B 3aBucMMOCTH OT reorpaduueckux ycaoBUi
OKa3aJiCsi OYeHb BENUK U KOI(P(PUIMEHT M3MEHYMBOCTH BBICOTHI PACTCHUH,
BETBUCTOCTH, JJIMHBI JUCTHEB, JUIMHBI Kojloca. Pe3ko BapbUpOBaJIO KOJIMYE-
CTBO OeJika, KpaxMaJa B CEMEeHax IMIIEHUIIbI, SUYMEHs, OBca U pKu. B cemenax
JbHA U3MEHSJICS COCTAaB Macia, COJIEP/KaHUE B HEM HACBILICHHBIX M HEHa-
CBILLEHHBIX KHUCIIOT. B pesynbrare, HanpuMep, Ha KpalfHEM FOre Macjo JIbHa
CTAaHOBWJIOCH JKUJIKHM, HETIPUTOAHBIM IS OJTU(BI.

PazpabarbiBas npobaemy reorpapuueckoit uamenunBoctu M.B. Kynsrua-
coB (1963) B cBOMX HCCIIEAOBAaHUIX MTOCBAIICHHBIX TECOPHH MPUCTIOCOOICHUS
pacTeHui, okasajl, 4YTo B MEPBYIO 0Yepelb TeMIIepaTypa, i 0CaJAKH B UX
30HAJILHOM BBIPA’KeHHH HMEIOT HauOoJsibllee BJIMSHHME HA PACTHUTENb-
HbIHl NOKPOB, ONpeaess Pa3jJN4YHble YCJIOBHSA AJIsl POCTAa U PAa3BUTHS
pacTeHnii M UX NPOAYKTHBHOCTH. Ha 3TOM OCHOBaHMM, Kak 3aKiI04aeT
M.B. Kynsrnacos (1963:8), conocrasnss JaHHBIE O IPOAYKTHBHOCTH pac-
TEHHUI C KIMMAaTHYECKUMU YCIOBUAMU UX OOUTAHUSA MOXKHO C/I€aTh BBIBOJ O
Haubosee O6IaronpUATHBIX PEKUMAX IS IPOAYLIUPOBAHUS PACTEHUSIMH Op-
FaHUYECKOro BellecTBa. Tak, I apKTUYECKON TYHIpbl BAJIOBBIN 3aI1ac HaJl-
3eMHOM PacTUTEIHHON Macchl paBeH 12 1y/ra, a roqu4HbIi npupoct 7 1y/ra..
Kinumar xapakrtepusyercst 31€Ch FOI0BBIM KOJIMYECTBOM OCAAKOB 151MM u
CpelHerofoBoii remineparypoit munyc 15,7°C.

B 30HE MIMPOKOIMCTBEHHBIX JIECOB, Kak orMeuaeT M.B. Kynsruacos mno
nanabeiM E.M. JlaBpenko, B.H. AunpeeBa u B.JI.JIeonTtseBa (1955), BanoBsiii
3amac Ha/I3eMHOM pacTUTeabHOM Macchl paBeH 1600 1/ra, a ronoBoi mpupoct
— 56 w/ra. Takast IpoayKTUBHOCTH (hOPMUPYETCS yxkKe MPH 526MM 0CaKOB B
TOJl ¥ CPETHET0I0BOM Temrieparype miroc 4,9 °C.

BasoBblii 3amac ¥ roqUYHBIA IPUPOCT HAA3EMHON MAacChl Il TAITUYHOU
JIpHOBUHHO-371aKOBOW cTenu paBHbI 10 1/ra. 3neck kaumar Ooliee 3acyui-
nuB (465 mm/ron), a temneparypa Boiie (7,7 °C). CpaBHUBasI 3TH JaHHEIC,
M.B .KynbTHacoB Bciies 3a JpyTMMHU UCCIIEN0BATENSIMU TaK)KE KOHCTaTUPYET
OIIPE/IEIEHHYIO 3aKOHOMEPHOCTb B CBSI3U IPOJYKTUBHOCTH PAaCTEHMH € IO-
Ka3aresiMU KIMMaTHYECKUX YCIOBUH 30H.

CXonHbIe 3aKOHOMEPHOCTH OH OTMEYaeT U AJIs TOPHBIX pailoHoB. Tak, mis
pacTuTeNbHOCTH 3(eMEepHON MyCTHIHN HA MOATOPHOIN paBHUHE K CEBEPO-3a-
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nagy or TamikeHTa BaJIOBBIM 3allac HaJ3¢MHOM MAacChbl PACTUTEIILHOCTH pa-
BeH 10 1y/ra cyxoit maccel. C mogsemoM B ropel (oT 400m mo 1200-1800m
HaJl YPOBHEM MOps1) B MOSICE PA3HOTPABHOM CyXO#l CTENM BEC PaCTUTEIbHOU
Macchl paBeH yxe 43 1y/ra. Jlanee B nosice ApeBECHO-KYyCTaPHUKOBOM pacTH-
TEJILHOCTHU ee Bec goxoaut 10 403 1/ra. Takas Tpanchopmanus npoayKTHB-
HOCTH PACTEHU UMEET MECTO IMEHHO 3a CUET U3MEHEHUS B IIEPBYIO OUEPENb
KJIMMaTHYECKOIO PEKUMA MECTHOCTH.

Hanuune 3akoHOMEpHOCTEN B M3MEHUYMBOCTU IPONYKTUBHOCTH pacTe-
HUH B 3aBUCHMOCTH OT BapbUPOBAHUS KIMMATUYECKUX YCIOBUI MECTHOCTH
HaIUIO MOATBEPXKIECHUE AJI1 BCEIO 3€MHOIO IIapa B OIPOMHOM KOJIMYECTBE
pabot uccnenonaresneif. OcCOOEHHO B MEPUO/ BHIMOIHEHHS MEKIYHAPOIHBIX
nporpamm FOHECKO no u3ydenuto Onojaoruyeckoil mpogyKTUBHOCTH pac-
TUTEJBHBIX COOOLIECTB, a Takxke nporpamm «Yemnosek u 6mochepa». Onu
oryOiMKoBaHbl B cBoJKax «OOmMe TeopeTuyeckue npoodiemMsl OHoornye-
cKoit mpoaykTuBHOCTH» (1969), «buonornuyeckas npoayKTUBHOCTh U Kpy-
TOBOPOT XMMHUYECKHX 3JI€MEHTOB B PACTUTENBHBIX cooOmecTBax»(1971) u
MHOTHUX JIpYTHX.

Hapsiny ¢ nponyKTMBHOCTBIO PAcTEHUN KJIMMAarOM MECTHOCTH ONpere-
JSIFOTCA M 3aKOHOMEPHOCTU MX Ouoxumuueckoi peakuuu. Eme Y./lapsun
(1896,1937) npousumtocTprpoBail MHOTHE (akThl OMOXMMHUYECKOM H3MEH-
YUBOCTH Yy PACTEHUH B 3aBUCUMOCTU OT KJIMMAaTHYECKUX YCJIOBUH CpPEIbl
ux oburanus. Tak, 6onuronos, BeipamieHHbl B LlloTnananu, Tepsia CBOIO
sanoButocThb. JIaBp B EBpone Tepsut 3anax, a ¢ucramka Ha rore @paHiuuu He
CHUHTE3UpOBaja MaCTUKU. DTO SIBJIEHUE HAIIIO CBOE OTPaKEHUE U B TPyAAx
JI.C.BanoBa (1924), xotopbIM pa3paboTaHa TeOpHs KIMMaTHYECKOH MH3-
MEHYMBOCTHU XUMH3Ma Y PaCTEHUM.

B.I1.Manees (1933:125) Tax:ke KOHCTaTUPYET, 4YTO H3MEHEHHUsI BHEIIIHMX,
INIABHBIM 00pa30M KJIMMATHYECKHMX YCJIOBHH, BbI3BIBAOT Y PacTeHHH
HeJblii psajg OMoXMMHU4YeCKHX MOAM(UKANUI He TOJIbKO KOJU4YeCTBEH-
HBIX, HO U Ka4yeCTBEHHbIX. Takas M3MEHYMBOCTH HAOJIIOAETCs, HApUMep,
B OTHOIICHUH CoOfepKaHus d(UPHBIX Macesl. B jkapkoMm M CyxoM Kiumare
KOJIMYECTBO A(PUPHBIX Macell B paCTeHUAX CTaHOBUTCS Oonbiue. Kpome Toro,
U cOCTaB A(PUPHBIX MACEII TAK)KE MOXKET U3MEHAThCA. Tak, BO BIAXKHOM KJIH-
Mare AHIJIMY JlaBaHJla 00paszyeT Macio ¢ COAEp)KaHUEeM YKCYCHOTO 3¢upa
Jlunanons B konuuectse 5-10%, Torga kak B cyxux panioHax ®@panuuu, 25-
30%, a munorna g0 50%.

Cka3aHHOE BBIIIE HAXOOUT IOATBEPKACHHE M B HCCIEIOBAHMAX
N.H.Konosanosa (1957), koTopblii, aHaTU3UpPys 3KCIIEPUMEHTAJIbHbIE TaH-
HbIE, IPUXOUT K 3aKJIIOUYEHHUIO, O TOM, YTO IPU BBIPAIIMBAHUU PACTEHUI B
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HOBBIX KJIMMAaTHYeCKHX YCJI0BHAX B MIEPBYIO 0Yepeab MeHSIOTCS (pu3no-
JOrH4ecKHe W OMoxmmMmuueckne ocodeHHocTH pacrennii. Ha usmenenue
BHEIIHUX YCJOBHH pacTeHUsi OTBEYalOT, Npexae BCero, M3MeHeHHeM
CBOMX (DYHKLM.

PaccmarpuBasi 0cOOEHHOCTH OMOXMMHUYECKOW M3MEHYMBOCTH PACTEHHIH,
Bb.A.Py6un (1957) skciepuMeHTaIbHO OKAa3all, 4TO MPH MPOABHKEHUHU KYJIb-
TYpBl MacIMYHBIX PACTCHUI C ceBepa Ha Ior HaOI0AaeTcss HEYyKJIOHHOE CHU-
KEHHME COZIEpP KaHUS Macia U HENPEIENIbHbIX KUPHBIX KUCIOT. [lapamiensHo
3TOMY BO3pacTaeT abCOMOTHOE U OTHOCUTEIBHOE COJIEPKAaHUE HACBIIIICHHBIX
KHUPHBIX KUCIOT. b.A.PyOuH NpuBOAUT MpUMEpHl TAaKUX U3MEHEHUH Yy JIbHA,
SCeHs, pO3 U Apyrux pacteHuil. Tak, y TbHa ¢ U3MEHEHUEM reorpaduieckoit
LIMPOTHl MECTHOCTH 3aKOHOMEPHO MEHSETCS COAEP/KAHUE OJIEMHOBOW U JIM-
HOJICHOBOW KHCIIOT. BeiencrBue BBICOKOTO coiepikaHus 3(UPHOrO Macia
siceHel, pactymuil B CpenHell A3un, IpPUUUHAET CUIIbHBIE 0JKOTH, CTOJIb XKE
OIIACHBIE U TPYAHO 3aXKUBAIOIIME, KAK U O’KOTU OT UIIPUTA, TOrja kKak B Mo-
CKOBCKOH 001acTH OH COBepIIeHHO 0e300uaHOe pacTeHre. XMHHOE JIepPEBO,
BBIPAIIEHHOE 3a IpeJesiaMi CBOEr0 OOBIYHOTO KOMIUIEKCA yCIOBUN oOuTa-
HUS, TepsieT CIOCOOHOCTh CUHTE3UPOBAaTh XMHUH. B 3aBUCMMOCTH OT pasHo-
o0pa3us cpeapl OOMTAaHUS Y Ka3aHJIBIKCKOM pO3bl HAOMIONAIOTCS KOJIeOaHus
IIPOLIECCOB CUHTE3a PO30BOI0 Macila U €ro KauecTsa.

Kak 3arem 66110 mokazano B.JI.KpetoBuuewm (1961), cnuru B oOMeHe Be-
LIECTB y PACTEHUN I0J BIUSHUEM MEHSIOIIUXCA YCIOBHMM CyIIECTBOBAHHUSA
IIPOUCXOIAT UMEHHO U3-3a COOTBETCTBYIOIIMX UM H3MEHEHUH B hepMeHTA-
THBHBIX CHCTEMAaX PacTeHHUH.

B cBs3u ¢ paccmarpuBaeMoil po0OIeMOil YMECTHO OCTAHOBHTBHCS €I
Ha BOINpOCAX JKOJOTMYECKONM HM3MEHUYMBOCTH MOP(OJOrHYecKux mpH-
3HAKOB Yy pacTeHUN. MHOTro4YHCIeHHbIE (DAKTHI B JaHHOM acleKTe 0COOEHHO
SIPKO WJUTIOCTPUPYIOTCS SKCIIEPUMEHTAMH 110 MHTPOLYKIMHU pacTeHul. Tak,
M.B.Kynbrnacon (1938, 1963) cpaBHuBasi NOBeJCHUE pacTEHUl Tay-carbiza
B IIPUPOJHBIX yCJIOBUAX B ropax Kaparay, ycraHoBuII, 4TO NpH yaydlIEHUH
YCIJIOBUH JUIs1 pOCTa U pa3BUTHsI (CBET, Bjlara, TEMIEpaTypa U Jp.) 3HAUNTENb-
HO M3MEHSETCS HE TOJIBKO MPOAYKTUBHOCTh, HO U MOP(OIOrHYECKOe CTpOe-
nue y pacrenuid. [1o 3akmouenuto M.H.Konosanosa (1957), Bce marepualibl
110 UHTPOAYKIIMM PACTEHUM CBUIETENILCTBYIOT O TOM, YTO NMPH M3MEHECHHH
KJIMMATHYECKHX YCJIOBMH MeHseTcsl UX MOP¢oJ0ro-aHaToMu4ecKast
CTPYKTYpa, NPOUCXOISAT NepeMeHbl B (popMe U CTPYKTYPHBIX 0COOCHHO-
CTSAX IIACTH/, HAPYLIAETCS NMOPSA0K Yepel0BaHusI Pa3MepoB JINCTHEB,
MEHSIOTCH pa3Mepbl U XapaKTep KMIKOBAHMI U ONyLICHUs MOKPOBHBIX
TKaHeH JTUCTA U T.J.
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H.A.ABpopun (1957), monBoas uToru nepeHoca pacTeHU B KIIMMaTHye-
ckue ycnoBus [lonspHo-AnbIHUiCKOro 60TAHUYECKOTO €a/la, KOHCTATUPYET,
YTO IPU NEPECEICHUN U3MEHEHUs PUTMOB Pa3BUTHs pacTEHUI MHOIIA 3a-
XOIAT TaK JIaJIeKO, YTO MeHsieTcsl OMoJIorn4eckuii Tun pacrenus. /s no-
JSIPHOTO CEBEpPa XapaKTEPHO IOBBIILIEHUE JI0JITOJIETHS MHOIOJeTHUKOB. Ha-
pUMep, aKBUIIETHS JKeJle3KoBasi, (puanka anraickas, Mak IMoJIOCTeOeIbHbIN
U JIpyrue pacteHus Anrtas MOJHOLIEHHO XHUBYT B KupoBcke Oonee vem mo
15 ner. V 31maka U3 X0I0AHON BBICOKOTOpPHOM ITycThIHM BocTtounoro Ilamupa
— BOJIOCHEIa MOHMKILIEro B llonsgpHO-anbnuiickoM O0TaHMYECKOM cay W3-
MEHHJIaCh HE TOJILKO (hOpMa COLIBETHSI, HO M BEJIUYMHA KOJOCKOBBIX U IIBE-
TOYHBIX YEIlyd. Y aHEMOHBI BOJOCUCTON ¢ AunTas AUaMeTp LBETKa 3]eCh
YBEJIMUWIICA B TIOJITOPA pasa. Taxke NpUMEpPHO B MOJITOPA pa3a yBEINYWINCH
B IIONIEPEUHUKE LIBETKU y KyIIaBbl a3MaTCKOW ¢ AJTasi, JTIOTHKAa KaBKa3CKOIo
u3 bakypuanu, repanu gyroBoii u3 Bocrounsix Cass. [logoOHbie u3MeHeHus
IIPOU30LLIN Y IIPEJICTABUTENEH BECbMA PA3IMUHBIX CEMEICTB — OT 3J1aKOB 10
CJI0)KHOLIBETHBIX.

CrienanbHbBIM MCCIEOBAHUSAM, WUTIOCTPUPYIOIIMM POJIb U MHOT000-
pa3ue IKOJIOTHYECKOM M3MEHUYHMBOCTH MOP(OIIOTUN PACTEHH, MOCBSIICHBI
pabotsl U.I.CepebpsikoBa (1962), a Takxke C.A.Mamaesa u ero mkoinsl (Ma-
Maes, 1968, 1969, 1971, 1972). OrpomHbiii MaTepral o MOp(HOIOTUYECKOM
M3MEHYMBOCTH MO/ IEHCTBHEM 3KO(PAKTOPOB Y IPEBECHBIX PACTEHUI HAKOM-
JeH reoboranukamu u necoBogamu (Kapmos, 1969). Mx paboramu packpbl-
BAeTCs BIUSHHUE Cpelbl OOUTaHHUs HAa TaOUTYyC KPOHBI AEPEBHEB, UX OOIHUC-
TBEHHOCTb, Pa3MEPHI JINCTHEB, PA3BUTOCTH KOPHEBOM CUCTEMBI U AP.

Kpowme Toro, cpena cyniecTBEHHO BIMSIET U HA (PEHOPUTMHKY PACTUTENb-
HBIX OpraHu3mMoB. Hanpumep, naxe Takue paCTeHUs C ONaJarollel JIMCTBOM,
KakK MEepCUK, aiiBa, si0I0Hs, Ay0 deperrdyarsiid, MeJKOBULA U JPyTUe, MOTYT
BO3BPAIIATHCS K BEYHO3EJIEHOCTH, €CIIM UX IIEPEHECTU B YCIOBUS TPOIIUYEC-
koro neca (Kynbruacos, 1963, Bansrep,1974). Ilox aeiictBrem sxo(akTopoB
HaOII0AI0TCs COKpallleHHe, YUIMHEHHUE U 1aXe BblNaeHue (a3 pocTa u pas-
Butus (3aiies, 1981). JlelictBueM cpeapl 0OUTAHUS MOXKET OMPEICNIAThCS
peXUM MpoTeKaHus (Pa3bl aKTUBHOTO POCTA Y MHTPOLYLIMPOBAHHBIX pacTe-
HUH, a TaKke ee IpepbiBaHuEe B cepeauHe nepuona Bereranuu (becmaes,
IIpockypskos, 1981),

BaxxHO OTMETWUTBH, 4TO M3MEHEHHMS CBOMCTB PACTeHUH NOX AelCTBHEM
cpeabl HOCAT KOMILIEKCHBIN XapakTep. OTO HaIIAIHO WJUIIOCTPUPYETCSI Ha-
omonenusimu @.H. Pycanosa (1957). ®@.H. PycanoB koHCTaTHpyeT, 4To mpu
IIEPEHOCE PACTEHUI B HOBBIE JJIs1 HUX KJIMMaTtudeckue ycinoBus Cpennei Asuu
peaxiysi UHTPOLYLIEHTOB OKa3bIBAE€TCSI MHOTOBEKTOPHOM. OHa BBIpaXKaeTcsl B
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rabUTyanbHBIX U3MEHEHUSIX, U3MEHEHUSX MOP(OIOrHH OPraHOB, CABUrax po-
CTa U pa3BUTHS, a TAKXKE B yCUIICHUH TUIOJOHOIICHHS, ObICTPOM CTApEHUU U T.]I.
Bce 310 no nabmonenusm @.H. Pycanosa 3aBucuT ot OoJblIel Wi MEHbLIESH
BBIPQ)KEHHOCTU KOHTUHEHTAJIBHOCTH KJIMMaTa TOW Wiu nHoW yactu CpenHei
Azun. Berony B CpenHelt A3ui MHOTHE IPEBECHBIE ITOPO/IbI PAHO NMPUXOAAT K
TUIOIOHOIICHUTO. JIy0 M KJIeH TUIOIOHOCST ¢ 8-TO To/a KM3HU. B muToMHMKaxX
6otannueckoro cajga ropoaa TamkeHta 6 BUJOB Oepe3 Havyalu MJIOIOHOCHTH
Ha 3-M roay xu3Hu. B Typkmenun, B byxapckom oasuce U psifie APYruxX MECT ©
0COOCHHO PE3KUM MPOSIBICHHUEM KOHTUHEHTAJILHOCTH KJIMMaTa OOJIbIIMHCTBO
JPEBECHBIX MTOPOJI CTAJIO HU3KOCTBOJIBHBIMU, CUJIBHO, HO MEJIKOBETBSALIUMUCH,
MPUOOPETIIMMHU 30HTUKOBU/IHBIE MM TMHUEBUHbIC KPOHBL. JIUCTBS lepeBbeB
371ech MPUOOPETAIOT KOXKHCTBIH, IIOYTH CYKKYJICHTHBIH BUI. JlecHas cocHa cTa-
HOBHTCSA 3[€Ch MEIKOMIION. Y aiiaHTa 4acTo ObIBAaeT OOJIBIIE IUIOAOB, YEM
nuctheB. Knensl, sicenn, 1yObl, Oenas akaius, IeAUYusl, KaHaICKUI OarpssHUK
TUIOJJOHOCAT YPE3BbIYAHO OOMIIBHO.

C.A.Coxonos (1957), 0600111ast COCTOSIHUE TEOPUH U HUHTPOLYKIIMU pacTe-
HUH, IPUXOAUT K BBIBOAY O TOM, YTO PACTEHMS NPH HHTPOAYKIHMH B HOBbIE
KJIMMATHYeCKHe YCI0BHS, TAK WJIM HHaYe, HO BCerga nepepadarbiBaioT
CBOIO IKOJIOTHYECKYI0 CTPYKTYPY.

Kak nokaszan b.H.I'onoskun (1988), B pe3ynbrare nepeHoca pacTeHUi Ha
HOBBIE TEPPUTOPUHU CO3aBAEMBbIN KYJIbTUI€HHBIN apeall paCTCHUN, UHTPOMY-
LUPOBAHHBIX YEJIOBEKOM, OKa3bIBACTCS Pa3HBIM HA BCEM CBOEM IIPOTSIKECHUM,
YTO CBSI3aHO C HEOTHOPOAHOCTHIO HOBOH Cpeibl 0OuTaHus. B HeM MOXKHO BbI-
JeTUTh 00JIACTH, B KOTOPBIX MPOCIICKHUBAIOTCS BCE TPaallMK )KU3HEHHOCTH
Buja. Tak, B 9K010ro-Mop(hoJIOrHueCcKOM acleKTe UMEET MECTO BBIICICHHE
o0nacTu apeasa, Iie KyJIbTypa BO3MOXKHA JIMIIb C K3MEHEeHNeM KU3HeHHOil
(opMBbI TakcoHA: NIPEBpALICHUEM JIEpEBA B CTIAHUK, KyCTapHUK, ITHEBYIO
6ecmTaMOOBYIO TOPOCIIB U T.A. BOo3MOXHO (heHonornueckoe noapaseicHmue
apeaja Ha 00JacTH, I7Ie paCTEHUS MOTYT IPOXOAUThH CE30HHBIN LIUKJI ITOJTHO-
CTBIO UJIM YaCTUYHO, C Pa3HOU CTEIIEHBIO IEPUOJUYHOCTH B 3aBUCUMOCTH OT
KJIMMATUYECKUX YCIOBUM.

K HacTosimieMy BpeMeHH, KOI/1a NOTeIICHHEe KJIMMAaTa uaer yxe 00-
Jiee Tpex AeCATH/IeTHH, MOKHO Y:Ke JOCTOBEPHO KOHCTATHPOBAThL (haKkT
HAJIMYHUSI KPYNHOMACIITA0OHBIX IVI00AJbHBIX KJIMMATOICHHBIX HM3MEHe-
HHUIi B XapaKTepUCTHKAX JOMHHAHTOB PACTUTEIbHOI0 Nokposa. O0 3Tom
yOeuTeNnbHO CBUICTEIBCTBYIOT Pa3BUBAIOIIMECS ICHIPOKIMMATHYECKUE U
(heHomornyecKre UCCIeqOBaHNUS,.

Co croponsl Poccun B NEHAPOKIMMATUYECKUX HCCIIEJOBAHMSAX 3a/eih-
CTBOBaHbI KpynHeimue kosektuBbl MHctutyTa seca um. B.H.Cykauea
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Cubupckoro otaenenus PAH, UHcTUTyTa 5KOMOTHHM PACTEHUNA M )KMBOTHBIX
VYpansckoro otaenenust PAH u UuctutyTa reorpaduu PAH, xoTopbimu neH-
JPOXPOHOJIOTUYECKUI MOHUTOPHHT BBITIOIHAETCS Ha 6a3e OOJIBIION CeTH re-
orpa)uYecKux MyHKTOB, OXBAaTBIBAIOIIMX BCIO TeppuToputo Poccuu (puc.S).
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Puc.5. CeTb MyHKTOB IEHAPOKINMATHYCCKOTO MOHUTOPHHTA HA TEPPUTOPHUU
Poccuu (o OJ1,rom IT, 2008:34)

Co3pmatorcst 1 MEXIyHapoIHble OaHKU JEHAPOKIMMATUYECKUX JAHHBIX,
KyJa MHTETPUPOBAHbI TAK)KE U JaHHbIE MOHUTOpUHTA B Poccun. OcHOBHOMI
UCCIIeyeMblil MToKa3arelb 3TOr0 MOHUTOPHUHIA — PaJUalIbHBIA PUPOCT Je-
PEBbEB, a INIaBHAs 3a/1a4a €ro U3Y4YeHUs — BBISBJICHUE KIMMATOTeHHBIX U3Me-
HEHHI pacCTUTENIbHBIX CHCTEM Ha YPOBHE CTPaH WJIM UX KPYIIHBIX PETHOHOB.
JIpyroro CToJIb jk€ MacIITaOHOTO OIBITA PA3BUTUS MOHUTOPUHTA ITPOTYKTHB-
HOCTH PACTUTEJIbHBIX CHUCTEM IIOKa €Ille CO3/1aTh He Yy/Iajaoch, YTO KOHCTa-
TUpyeTcss U aBTopamu oOctosiTenbHoro Ouenounoro [loknana (O, tom 11,
2008:21).

[IpencraBnenHblie Ha pUc.6 pe3yNbTaThl UCCIEIOBAHUIN IPUPOCTA IPEBEC-
HBIX PacTEHUH M MaTepHalbl aHAIN3a JCHIPOKIMMATHUYECKOTO0 MOHUTOPUH-
ra, onmyonukoBaHHble B pabotax E.A.BaranoBa c coaBropamu (1996, 1999),
CBHUJIETEJICTBYIOT O (paKTax IIyOMHHBIX M3MEHEHUH BCeX OHMOJIOrMYeCcKHX
MIPOIIECCOB PETYIUPYIOIUX MPOIYKTUBHOCTh PACTUTEILHBIX CUCTEM B IEPH-
O/ U3MEHEHHSI KJIUMara.
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Puc. 6. Pammanenbplii 1pupoCT  epeBbEeB  (MHAEKCH  IPUPOCTA),

npouspacraromux Ha noisipHor (1 — Munurupka; 2 — Talimblp) U BepxHel

(B ropax TyBsl — 3) rpanunax apeaia Ha ceBepe u tore Cubupu (uur.mo O/,
ToM 2. 2008:107).

[Tomumo HccaenoBaHU NPUPOCTA IEPEBLEB B NEPUOI U3MEHEHUS KIIM-
Mara BeJeTCsl U XOPOILIO OpraHU30BaHHas padoTa Mo U3y4yeHHI0 (EeHOIOTUN
pactenwmii. @eHoNMOrMUeCcKre HaOMOAeHNs Ha Tepputopun Poccuiickoit De-
Jiepal KOOpAUHUPYIOTCS MHCTUTYTOM I100aIbHOTO KJIMMaTa U SKOJIOTUH
(UT'KD) Pocrunpomera u PAH c yuactuem Pycckoro reorpadudeckoro o6-
miectBa. Tosnbko 1Mo eBporeicKoit yacTu Teppuropun Poccun numerorcst 6o-
nee 100 myHKTOB, KOTOpBIE pacroyiararT (heHojsornyeckumu pagamu 20 —
25-nernero nepuona Hadmonenuit (O, tom I1, 2008). CxomuabiM 00pazom,
Kak u B Poccun, ¢eHonornyeckue HaOIIOACHUS OPraHU30BaHbl U B APYTHX
crpanax (Menzel and Fabian, 1999). Ilputom B EBpomne MHTEHCHUBHO pa3z-
BUBaeTCs paboTa M0 MEKIOCYIapCTBEHHON YHU(UKAIIMM METOAMK M OIHO-
BPEMEHHO Pa3BUTHUIO MEKHAIIMOHAIBHOM €BPOINEHCKON cUCcTeMbl (DEHOIOTH-
yeckux HaOmonenuit (Growth Stages, 1997).

B pesynbrare Takux (peHOIOrHUECKUX HAOIIONEHUH yJalloCh BBICHUTD,
YTO B NMEPHOJ M3MEHEHHs KJIMMATa y’Ke MPOU30LLIN OYeHb CylIeCTBEH-
Hbl¢ CABUTH CPOKOB HACTYILICHHUS JaThl HAYAJ1a NIBEeTEHUs, COKOIBHIKe-
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HHSl, PACIyCKAHUS JIUCTheB, U3MEHEHUM AJUTEJIbHOCTH MEPHOAa Bere-
TalWU, 1aThl OKOHYAHHS JIMCTONMAIA U MHOTHX APYTUX XapaKTePUCTHK
(¢penocodbITHIl. (MunuH, 2000; Benrepos u ap., 2001; Bonkos u np., 2001;
lopauenxko, Jlesanosa, 2001; Onumenko, Cannarapos, [era,2001; Ocunos,
Peiimepc, PrimkeBuy, 2001; Cemenos, Kyxra, ['enbBep, 2004; Bockosa, 2006;
lopauenko, Munun, 2006; Munun, 2006; Cemenos, fcrokeBud u ap., 2006).

B pasBuTHe cka3aHHOTO OCTAHOBUMCS TETEph HAa MaTepuaiax HallMOHab-
HBIX cooOmienuii Poccun n Kazaxcrana B TOM MX 4acTH, TJE Ja€TCS aHAJIM3
Oyayuiero u3MeHeHHsl PACTUTEJBLHOIO MOKPOBA TEPPUTOPUM CEBEPHBIX
HIHPOT.

[To mporHo3y nuTHpOBaHHOTO BHIIE «IIfTOrO HaIMOHATBEHOTO COOOIIIE-
Hust Poccuiickoit ®eneparuny (2010) u3-3a nmoTenieHus: KauMaTa rpaHUIbI
pacTUTENBHBIX 30H OyIyT COBUTAThCS K ceBepy, a B Cubupu miomanp Jje-
COB COKPATHUTCS MPU OJHOBPEMEHHOM YBEIWYCHUH (DIOPHUCTHUUYECKOTO pa3-
HOOOpasmsi. B CBsI3W ¢ M3MEHEHWEM KJIMMara MO OIEHKaM aBTOPOB JTOTO
coOOIIeHusI B psijie perMOHOB Poccum yxe MpOW30LUTH 3aMETHBIE CABUTH
CpOKOB (DEHOIOTHUECKHUX COOBITUH Y paCTEHUN M KUBOTHBIX BO BPEMEHH U
TPaHMI] PACTUTENBHBIX 30H B IPOCTPAHCTBE, a TAKKE U3MEHEHUSI CTPYKTYPbI
skocucteM. [Ipu nanpHeiiem noremieHnd B XX1 Beke 3TH TEHIEHIIUU CO-
XpaHsaTcs. [paHUIBI paCTUTENLHBIX 30H OyAyT, KaK MPaBUJIO, CABUTATHCS K
cesepy. [Ipu aTOM Ha eBpomneiickoii Tepputopuu Poccuu necHast 3oHa Oymer
pacUIupsITHCS KaK K CEBEPY, TaK U, BOSMOXXHO, TIPU T'YMHIHOM TOTEIJIEHUH, K
tory. A B Cubupu miomaab JeCoB MOXKET COKPATUTHCS IIPU OJHOBPEMEHHOM
yBenu4eHuH (hrropuctuaeckoro paznooodpasus. [lorenmansHo eHonornye-
CKHME U3MEHEHHsSI MOTYT MPUBOIUTH K PACCOIIACOBAHUIO MEKBH/IOBBIX B3au-
MOJEUCTBUU B DKOCUCTEMAX.

[To mporuo3y «Broporo HanroHanpHOTO coobmeHus: Pecryomukn Kazax-
ctan Kondepenuuu cropon pamouHoii kouseHnu OOH 00 n3MeHeHN KITH-
mara» (2009) npu Habmronaroniecs TpancopMaliy KimMara HOBBIE TIOTO/I-
HBIC YCIIOBUS OyIyT HEOIArONPHUSTHBIMU ISl BO3/IEIBIBAHUS SIPOBOU MIIICHH-
IIbI B CEBEPHBIX 00IACTAX PECITyONHKHU. YKE MPOUCXOIAIIESE MPAKTUICCKU BO
BCE€ TIEPHUO/IBI T0/1a TIOBBIIIEHUE CPEITHEN TeMIIEpaTyphl BO3ayXa MPUBEIET K
CMEIIEHUIO K CEBEPY, a B TOPHBIX pailoHaX — BBEPX, I'PAHUILl KIMMATHUYECKUX
30H, U, KaK CJIEICTBUE, K HAPYLICHUIO YCTOMYMBOCTH JIECHBIX SKOCUCTEM. B
Kazaxcrane OONBIIMHCTBO JIECOOOPA3YIOMIUX MOPO, KaK H3BECTHO, MPOU3-
pacraer Ha IpaHMIIAX CBOETO €CTECTBEHHOTO apeana. [losToMy Ha paBHUH-
HBIX TEPPUTOPHUSIX U3MEHEHHUs TEeMIEpPaTyphbl BO3yXa U yCIOBUM yBIa)KHE-
HUSL CO3/IayT YCIOBUSI HEBO3MOXKHBIE ISl CYIIECTBOBAHUS COCHBI, MHUXTHI,
JUCTBEHHULIBI U KeJIpa. DTO MPUBENIET K CMEHE IIEHHBIX XBOMHBIX JIPEBECHBIX
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HAacaX/ECHUI Ha MEHEE LIEHHbIE — IUCTBEHHbIE U KyCTapHUKOBbIE. [InxToBBIE
Jeca MOTYT HCUYE3HYTh ¢ Tepputopuu Xpeodra XKerbicyiickoro Anaray u ocTa-
HYTCs JIMIIb Ha HeOobIIoHN Tuiomaau B Bocrouno-Kaszaxcranckoit obnactu.
JlanbHelimee n3aMeHeHne kaumara Ka3axcrana TakuMH TeMIIaMH IPUBEAET K
OBICTPOI THOENH CYIIECTBYIOIIUX SKOCUCTEM.

[Iporuo3upys Oyayiire U3MEeHEHHsI paCTUTEIBHOTO MTOKPOBA, aBTOPHI 1H-
TUPOBAHHBIX BBIIIE COOOIICHUH MPEICKA3bIBAIOT, YTO T'PAHMIIBI JIECOB U3
6oJiee X0MOA0CTOUKUX TOpoA OyIyT mepeaBUraThest B paiioHsl ¢ 6ojee mpo-
XJIAJHBIM KJIMMAaToOM, YCTYIas CBOKO TEPPUTOPHUIO MEHEE XOJIOJOCTOMKHUM
IIOpOJIaM JIEPEBLEB U KyCTapHUKOB. O/IHAKO, KaK MPEICTaBISAETCS, IPOLECC
3TOT MOXET NOWTH M MO APYroMy, ropasno xyauemy cueHaputo. Kak ns-
BECTHO, JUIMTEIbHOCTD KU3HU Pa3HbIX JPEBECHBIX [IOPOJ BAPbUPYET B OUEHD
IMPOKKX Ipeaenax. U, cienosarensHo, paHnee c(hOpMUPOBABIINECS Jieca U3
JIOJITOKUBYIIUX JIEPEBbEB U KYCTAPHUKOB Oy/yT 3aHMMaTh CBOU JKOJIOTMYe-
CKH€ HUIIA MHOTOKPATHO JOJIbIIIE, YEM JIECA U3 HEIOJIIOBEYHBIX MOPOJI. 3a
TO BpeMs, TIOKa IIepBbIe OCBOOOAST 3aHUMAEMbIe MU 3KOTOIIbI, 3a11aC CEMSH
Y BEreTaTMBHOTO Marepuaia Juis BO30OHOBJICHHUS HEIOJITOBEYHBIX OPOJ Je-
PEBBEB U KyCTAaPHHUKOB Oy/IEeT YK€ UCUEpIIaH U OHU MPOCTO MCUE3HYT U3 CO-
ctaBa ¢uopbl. TeM caMbiM Oy/eT HaHECEH He TOJIBKO OIPOMHBIN yiepO pac-
TUTEILHOMY HOKPOBY, €ro (pyHKIMSIM, HO ¥ HaBCETJa yTpauyeH LeHHeHIINi n
YHUKaJIbHEUIITNI MUPOBOW TeHO(OHT paCTEHHIA.

B nononHeHue K cka3aHHOMY BbIIIE YMECTHO OTMETUTH, YTO U MHOTOJIET-
HUE XPOHOOMOJIOTHYECKHEe HCCIel0BaHus Ha TeppuTopun PecnyOinukn
Ka3zaxcran yske NmO3BOIMJIM CTATHCTHYECKH JO0CTOBEPHO KOHCTATHPO-
BaTh Ha4aJjio0 npouecca TpaHchpopManny pacTUTEJbLHOIO IOKPOBA CBSI-
3aHHOI'O ¢ M3MeHeHHeM Kaumara. Ha npumepe KpynHOro 3K0JIOrHYECKOTO
1oJuroxHa npotspkeHHocTho 0T CeBepHoro Tanb-1llans no FOxuoro Ilpu-
Oanxaribs yaaaoch BBISICHUTB, YTO 37€Ch IPOUCXOAAIINE U3MEHEHUS KIIMMa-
Ta BBbI3BAJIM BECbMA CYILIECTBEHHbIE N3MEHEHUS B CAMBIX [NIABHBIX MpoOIiEccax
KU3HU pacTeHuil. OnpeesneHHas 4acTb BUA0B paCTEHUM Havyalla UCIIBIThIBATh
CWIbHOE YrHeTeHue. /lata Hauana uX LBETE€HUs cABHHYJAch Ha 15-20 nHel
(ITpockypskos,2002a, 20092a,2009,2011a). CraTucTiuuecku JOCTOBEPHO CO-
KpaTwics Mepuojl BereTaluy, CHU3WIACh (MHOTJA B JIBa pa3a) BbICOTa pac-
tenuid. [lagaer Guonornueckas npoayKTUBHOCTh. OOIIast MPOIYKTUBHOCTD
MEIOHOCHOW 0a3bl M OOYCIIOBIIEHHAs] 3THM pPE3YJIbTaTUBHOCTh OIBUICHUS
pacTeHuil Takux KpynHeIx peruoHoB kak lOsxxnoe IIpubanxamse u [Ipuapa-
Jb€ MHOTOKPAaTHO COKPATHIIUCh. A 4acTh SHTOMO(QMIBHBIX BUJOB PACTCHUN
BOOOIIE yTpaTWiia COCOOHOCTh BBIICIATh HEKTap JUIs NMPUBJICYCHUS Hace-
KOMBIX — OIIBUIMTENEN. B UTOre CEMEHHOE Pa3sMHOKEHUE ITUX PACTECHUN yKE
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MPEKPaTUIOCh. M, COOTBETCTBEHHO, y HUX MCUY€3Ja BO3ZMOXKHOCTbH ITPHUCIIOCA-
0MBaTHCSI K HOBOMY KJIMMATY 3a CUET MepeKOMOMHALINY TeHOTUIIA. Y 4aCTBO-
BaBIIIME )K€ B UX OINBUICHUHM HACEKOMBIE UCIIBITHIBAIOT HEIOCTATOK MUILH, U
9TO yIpoXKaeT UX CcyliecTBOBaHUIO. [Ipoucxoasiie n3MeHeHUs pexXuMa cpe-
7l OOMTAHUs 371€Ch HE OTBEYAIOT OMOJIOTHYECKUM TPeOOBAaHUSAM psifia BUIOB
pacTeHuil, OTpULATEIbHO ISHCTBYIOT Ha UX PEIPONYKIHIO, POCT U PA3BUTHE.
[lo naHHBIM NMPUYMHAM B JaJbHEHIIEM OHU MOTYT IPOCTO UCYE3HYTh. A 3TO
MPUBEACT K CHIPKEHHIO POIYKTUBHOCTH KOPMOBOM 0a3bl )KUBOTHOBOJICTBA,
PEKpEealMOHHOM, BOJOOXPAHOM, ITOYBO3AIUTHON POJIM PACTUTEIBHOIO I10-
KpOBa, Jerpajanuu ero ouopasznoobpasus B uenom (IIpockypsikos, 2002a,0;
2003;2005;2006;2007a,6,8;20088;2009a,0).

C 0011e0M0I0ruYecKuX MO3UIMNA yrHeTaroIee AeHCTBIE BHICOKHX TEM-
nepaTyp Ha >KU3HEAEATEIbHOCTh PACTUTEIBHBIX OPraHU3MOB HE B CBSI3U C
uX 00€3BOXKHMBAHMEM MIMPOKO paccMarpuBajioch (usuonoramu (Ansrep-
rot,1965, 1981; Axwmaros,1976; Manoiinenko,1988). bbuio skcnepumeH-
TaJIbHO JO0Ka3aHO, YTO TOJA JEHCTBHEM CYyNEpONTHMAJIbHBIX TEMIEpaTyp
(cBpime 30°C) momaBmsitoTCs 00IIasi CHHTETHYECKAs CIIOCOOHOCTh PACTCHHIA,
MHTEHCUBHOCTh (POTOCHHTE3a M JbIxaHue. Hapymraercss compsiKeHHOCTb
OKHCIIUTEIbHBIX U CHHTETUYECKUX MPOIIECCOB, TOPMO3ATCS POCT U PA3BUTHE
pacTeHmii, cHukaeTcsi ux uMMyHHTET. [loaTomy B Kazaxcrane posb cBepx-
BBICOKHX TeMIIepPaTyp H3y4ajach /sl onpeaeeHus] KpUTHYECKUX NOPO-
TOBBIX 3HAYEHUH KJIUMATHYECKOr0 Pe:KMMa, IPH KOTOPHIX MOXKET IPOHC-
XOIUTh TpaHC(OPMAIUS PACTUTEIHHOTO TIOKPOBA CBA3aHHAS C HAPYIICHUEM
HEKTapoBbIAeNeHUsT SHTOMOPHIOB. OOBEKTOM CIYXKHJIa COBOKYMHOCThH JH-
TOMO(UIBHBIX TyTraHbIX pacTenuit FOxuoro [Tpubanxambs. VccnenoBanue
JJAHHOM CBS3M KpailHE BaXHO IIOTOMY, YTO OT YCIICIIHOCTH IIPOLIECCa He-
KTapOBBIJICJICHUS HANPSMYIO 3aBUCUT CEMEHHOE Pa3MHOKEHHE pacTeHuil, a,
CJIEZIOBATEIbHO, U MX BO3MOXKHOCTb IPUCIIOCA0IUBATHCS K HOBBIM YCJIOBUSM
MEHSIOIIErocs KIUMara.

Marepuasnsl BBINOJHEHHbIX B KazaxcraHe MHOTOJETHUX HCCIIEIOBAHHMA
MO3BOJMIIM BBISICHUTb, YTO BBICOKas NPOAYKTUBHOCTb HEKTapOBBIAEIIe-
HUSl COXPAHSETCS B OYCHb Y3KOM JIMAIa30HE TEMIEePaTypHOrO peXHMa BO3-
nyxa. JIro0oe u3MeHeHMe KJIMMAaTa, KAK B CTOPOHY NOTEILUIeHUsl, TaK U
MOXO0JI0/IaHHUSI Hen30e:KHO BbI30BET HapylleHHe B pPe:KMMe HeKTapOBbI-
JAeJleHUs] PAcCTeHUHl M CBSI3AHHOIO € 3THM IHpolecca UX PenpoAyKIUHU
(ITpockypsixoB,20026; 2003; 2005). DTu pe3ynbTaThl UCCIEAOBAHUNA OTpa-
KaroT BBIPAOOTAHHYIO B MPOIECCE IBOJIOIMH KapTUHY aJanTallyd SHTOMO-
(GWIBHBIX pacTeHuil K KojJeOaHUsIM KiIuMara MecTHOCTH. IIpuTom 3a Bech
NEPUOJ] UX TPEKHET0 CYLIeCTBOBaHMs. 1 OTOMY Ha OCHOBE yCTaHOBJICHHBIX
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3aKOHOMEPHOCTEH MOXKHO YXKe celdac MpeaBuaeTh, 4To OyJeT MPOUCXOIUTh
IpU 100aJTbHOM U3MEHEHUH KIIUMara.

Hakoser, 31ech yMECTHO OTMETUTB €111€ O/IMH Ba)KHbIHM aCIIEKT U3MEHEHHUS
pacTUTENILHOTO TOKPOBa CBSA3aHHBIA ¢ TpaHcopmarueil kiumara. OH 00-
CY)KJIaeTCs B K€ YIOMSIHYTOM BbIle padote: «CrnennanbHbiil nokian Pabo-
yeil rpynns! 11 MI'OUK. IlocnencTsus usmMeHeHus Kiumara il peTMOHOB:
orieHka ys3BuMmoct» (1997). [lo maHHBIM cocTaBHUTENeH JOKIaga M3MEHE-
HUE KJIMMara OyJieT IPOUCXOIUTh OoJiee OBICTPHIMH TEMIIAMH, YEM CKOPOCTb,
C KOTOpOH IpOM3pacTaroT, BOCIHPOU3BOAATCS M CaMOBOCCTAHABIMBAIOTCS
JIECHBIE BUJBl PACTEHUHN (CUMTAETCS, YTO CKOPOCTh MUIPALMU Pa3IUYHbIX
BUJIOB JIEPEBBEB B IIPOLIOM cocTaBiislia nopsaka 4-200 km B cronerue). B
TOM, YTO KacaeTcsi pETMOHOB B CPEHUX LIMPOTaX, TO CPEJHEE NOTEIVIEHUE HA
1-3,5°C B cnemyroutue 100 met OyzmeT o3HA4aTh MEpEeMEIICHHE CYIIECTBYIO-
IIMX reorpa@uuecKux 30H C OJMHAKOBBIMH TeMIIEpaTypaMu (WM “u30TepM’)
B HaIpaBIEHUM K moitocaM npumepHo Ha 150-550kM, uinm nepemenieHue
110 BbICcOTE B ropax npumepHo Ha 150-550M. Ilockonpky mporsosupyemas
CKOPOCTbh U3MEHEHHUs KiinMara OyzieT O0JIblIe CKOPOCTH, C KOTOPOH pa3nud-
HbIE€ BUJIbl MOT'YT CAMOBOCCTAHABIMBAThCSl, & TAKKE BCIEACTBUE U30JISLUU U
(parMeHTa MHOTHUX YKOCUCTEM, CYIIECTBOBAHUS MHOKECTBEHHBIX CTpEC-
COB (HampuMep: U3MEHEHHUS 3€MJIETI0Ib30BAHMSI, 3arPSI3HEHMS) U OTPaHUYEH-
HOCTH BAapUaHTOB aJalTallud, 3KOCUCTEMBI SIBISIOTCS BECbMa YS3BUMBIMU
JUISL BO3IEUCTBUM U3MEHEHU KiuMara. [10 3TuM npuurHaMm, KaK 3aKIH04ar0T
9KCIEPTHI, COCTaB BUJOB PACTEHUH B JiecaX, I10 BCEH BEPOSTHOCTH, U3MeE-
HUTCS. B HEKOTOpBIX pernoHax MOTYT IOJHOCTBIO UCUYE3HYThH LIE€JIbIE TUIIBI
JIECOB, U1 OJHOBPEMEHHO C 3TUM MOI'YT BO3HHUKHYTb HOBBIE COBOKYIIHOCTH
BUJIOB U HOBBIE SKOCUCTEMBI.

IToka kaMMaT Haliel miaHeThl ObUT OTHOCUTENBHO CTaOMIIeH, /Ui TIOHU-
MaHUs €ro poJIM B JKU3HU PACTEHUH OKa3bIBAJIOCh BIIOJIHE JOCTATOYHO 3HATh
U YYUTBHIBATh XapaKTEPUCTHUKY TOJIBKO NEHCTBYIOIUX KIMMAaTHUECKUX (pak-
TopoB. Hanpumep, — pexxuma teMiieparypsl, BIaXXHOCTH, ocaiakos U 1p. Ho,
KaK Mbl MOIVIM yOeIUTBCs, BMECTE€ C HAuaBLIMMCS MPOLIECCOM H3MEHEHUS
KJIUMaTa COCTOSIHHE KJIMMAaToo0pasyrmux (GakTopoB HA4aja0 MEHSThb-
cs1 BO BpeMeHH. [loaToMy A7 MccienoBanus npouecca u3MeHeHus: pac-
THTEJBHOI0 MOKPOBA Telephb yKe BA’KHO 3HATH He TOJIbKO XapaKTepH-
CTHKY KJMMAaTo00pa3ylomux (pakTopos, 1Mana3oH BApbUPOBAHUSA, CKO-
POCTH MX M3MeHEeHHs M reorpadpuuyeckue Macmradbl 3THX U3MEHEHHH.
He meHee Ba:KkHO y4YMTBIBATh M ()AKTOP BPEMEHH, B TeUeHHE KOTOPOro
OHHU OyIyT AeliCTBOBATH HA PACTHTEIbHBIH MOKPOB. OTCIONa BO3HMKAET
npodjeMa XpOHOOMOJOTHYECKOI0 AHAJM3a PACTUTEIbHOIO NOKPOBa B
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nepuoa Tpancpopmanuu kiauMara. Llerecoo6pa3HOCTh pa3BUTHS XPOHO-
OMOJIOTUYECKHX MCCIIEJOBAHU, XOTS M HE B CBS3H C U3MEHEHUSIMH KIINMara,
B cBOo€ BpeMs noauepkusaioch U JL.I'Pamenckum. OH nucan: «XpoHOIOTrH-
YEeCKHe Pl — pPe3yNbTaT CTallMOHAPHBIX HAONIONEHUI HaJ CMEHAMH yC-
JIOBUM M PACTUTENBHOCTU B TEUEHUE Psijia JIET. DTU HAOIIONEHHS OCBEIIAIOT
BOIIPOCHI COCTaBa PACTUTEIHHOCTH, YCTOMYMBOCTH W CMEHBI PACTHTEIBHBIX
TPYNITUPOBOK B 3aBUCUMOCTH OT Pa3HOOOPA3HBIX M3MEHEHHUH BHEIIHUX yC-
noBuit» (Pamencknii, 1938:154).

OcHOBHbIE 3a/laul XPOHOOMOJIOTMYECKHUX HCCIEIOBaHUM — oOmmMe ams
BCEX CTpaH, T.K. KIIMMAaT MEHSETCS TMOBCEMECTHO. Beab MHTEHCHBHOCTH U
XapakTep OMOJIOTMYECKHX IMPOLECCOB Y pacTeHUil OyayT NMOBCEMECTHO CO-
MPSDKEHBI € MPOIOJKUTEIBHOCTBIO JIGMCTBUS U COCTOSTHHEM HOBOTO KJIMMa-
THYECKOTO pekuMa. M B TaHHOMU CBSI3M BCE PACCMOTPEHHBIE BBIIIE TEOPETH-
YeCKHUe, aHATUTUYECKUE U HAKOIUICHHBIE (DaKTUYECKHE MaTepuaibl B CBOCH
COBOKYITHOCTH TIPEJICTABIISIOT BAYKHEUIIYIO YaCTh HAYYHOH OCHOBBI JIJISL pe-
IIEHUS TPOOJIEMBI XPOHOOHOJIIOTHYECKOTO aHaIN3a PACTUTENILHOTO MTOKPOBa
B TIEpHOJ TpaHC(HOpMAIIUY KIHMaTa.

3aknouyeHue

Bri3BanHbIe TpaHCHOPMHUPYIOMIUMCS KIMMATOM U3MEHEHUS PACTUTENh-
HOTO TIOKPOBAa YyXK€ HAYaJMCh, YTO HACTOSATEIBHO TpeOyeT CKOopeuiieit op-
TaHW3aIUN ¥ TTOBCEMECTHOTO BBIMOIIHEHUSI XPOHOOMOJIOTUIECKOTO aHAIN3a
YA3BHMOCTH PACTHTENBHBIX CHCTEM, M3y4eHHs BPEMEHHOIO XOJa IPOHCXO-
TSIMX U3MeHeHn. HeoO0XoMMMOoCTh MpenBHIeTh Hen30eKHOe M 0CIa0IIATh
CIIy4HBIIIEECS JaeT HaIpaBJIeHHE BCEH cTpareruu paboThl M0 XPOHOOHOIIO-
TUYECKOMY aHaJIu3y MpH IM0O0AThHBIX U3MEHEHUIX KinMata. 1 B cBete 31o-
T0, TTOJIBOJISI UTOTH 0OCYKIEHUIO PACCMOTPEHHBIX BBIIIIE MATEPHUATIOB, MOYKHO
3aKJIFOYUTH CIIEAYIONIee.

1. I'moGanpHBIC U3MEHEHUS KJIMMaTa HEW30EKHO MPHUBEIYT K OOemaHe-
HUIO BUJIOBOTO COCTaBa PACTHUTEIBHBIX COOOIIECTB, U3MEHEHUIO WX IIPO-
TYKTHBHOCTH, BaJIOBOTO 3armaca OMOMacChl, TOAMYHOTO MPUPOCTA PACTECHUH,
WHTCHCHUBHOCTHU TUIOJIOHOIICHHS. M3MEHUTCS TUHAMUKA POCTa U Pa3BUTHUSA
pacTeHwmif; uX OMOXMMHUYECKass peakius U OMOXMMHUYECKHEe MOIUPUKAIUH.
[MpouzoiiayT usMeHeHus: B pepMEHTATUBHBIX CHCTEMaX W (PU3MOIOTMIECKUX
nporeccax. Tpanchopmupyercs MOpPOITOrHIECcKOe CTPOCHHE, TAOUTYC pac-
TEHUH, 0OJTUCTBEHHOCTh, pa3MephI JINCTHEB, PA3BUTOCTh KOPHEBBIX CUCTEM U
nake Ku3HeHHas Gopma. YdacTarcs cllydad MPOSIBICHUS BEYHO3EICHOCTH
pactenwmii. [Ipousoiiner ciaur a3 pocta u pa3BUTHUS, U3MEHHUTCS CKOPOCTH
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UX MPOTEKaHUs, BBINAAYT OT/AEIbHbIE (Pa3bl Pa3BUTHS, TOSBATCS HAPYIICHUS
(beHopuTMUKH y pacTeHuil. M3MeHHUTCS CKOPOCTh CTapeHHsl U JOJrojeTne
opranu3moB. byner 0e3BO3BpaTHO yTpauyeH LEHHEWIIMHA TeHO(QOHH pacTe-
Hui. Pa3pymnTcs Besl IpeKHsAsS KapTUHA paclpeesieHus] BUIOBOIO COCTaBa
U IPOAYKTUBHOCTH PAacCTUTENBHOIO Nokposa. Ilpouncxoasimee morensieHue
KJIMMATA Hen30e/KHO MOoBJIeYeT 32 C00010 IIYy0OKYI0 pa30alaHCHPOBKY
PACTHTEJIBHBIX CHCTEM H «BeJHMKOe IepecejieHHe» BHAOB, a TaKkKe KO-
PeHHbIe H3MeHeHNsl 001eil MPOAYKTHBHOCTH, OMOJIOrN4YeCKOH yCTONYH-
BOCTH U OMOpa3Ho00pa3usi BCero pacTUTEJbHOI0 MOKPOBa 3eMJIn.

2. I3meHeHus CBOMCTB pacTeHU Mo JeHCTBUEM MEHSIFOLIEHCS KITMMaTH-
YEeCKOH cpebl 0OUTaHMsI HOCAT 3aKOHOMEPHBIN, a HE XaOTHUHBINA XapakTep.
Hx Mo)HO uccienoBars aHanuTHuecku. IloaTromy myrem XpoHoOHoJI0TH-
YeCKOro aHaJIn3a MaTepuajioB NpeeMCTBEHHbIX HA0II0IeHU Ha M0CTOo-
SIHHBIX NPOOHBIX IUIOIIANSAX, 3AJI0KEHHBIX B INpeAeiax LEHONOIYIAIui,
(UTOIICHO30B, WM OMOIIEHO30B KOHKPETHBIX YUACTKOB 3¢MHOM TEPPUTOPHUH,
MOYKHO ONIPeeIsiTh CTeNeHb YSI3BHMOCTH H BPeMEeHHOI X0 TpaHcdop-
MAallUM CBOMCTB PacTeHHH B IpoLecce H3MEHeHHUs KJIMMAaTa.

3. Jlna mupokoro u 3pQPEeKTUBHOTO MPAKTHUECKOrO HCIOIb30BAHUS pe-
3yJBTAaTOB XPOHOOMOJOTMYECKOTO aHAJIM3a IOJYyYEHHBIX Ha IOCTOSHHBIX
MPOOHBIX MJIOLIA/IAX HEOOX0AMMO CO3AaTh CeTh TAKHMX IJIOIIa/el pernpe-
3eHTATHUBHYIO JJIsl KJII0YeBbIX 00bEKTOB PACTUTEIBHOI0 NOKpoBa. Kiito-
YeBble 00BEKTHI XPOHOOMOIIOTHYECKOTO aHaIN3a JOKHBI OBITh MOA00paHBI
TaKuM 00pa3oM, YTOObI HA UX OCHOBE MOKHO ObL10 BBINOJIHIATH HHTEPIO-
JSIUOHHBIH NPOTrHO3 pPe3yJbTATOB XPOHOOMOJIOTHYECKOI0 AHAJM3Aa Ha
JKOJIOTHYECKHEe CUTyallMH NPOMEKYTOYHbIe MeKAYy TeMH, I7ie pacmoso-
’KeHbI KJII04YeBble 00beKThI. B 1aHHOH CBA3M KIIOUEBbIE OOBEKTHI JOIKHBI
OBITH MPEIBAPUTEIIEHO OPAMHUPOBAHBI C YUETOM TeorpaduyecKoil n3MeH4n-
BOCTH XapaKTEPUCTUK PACTUTEJIBHOIO IOKPOBA MMEBILEH MECTO Iepes Ha-
YaJioM U B IIpoLecce M00albHOM TpaHchopMaluy KIuMaTa.

4. Hay4Hoi1 0CHOBOM /151 HHTEPNOJISIHMOHHOI0 IPOrHO3MPOBAHUS PE-
3yJBTAaTOB XPOHOOMOJIOIMYECKOTO aHAIM3a ABJSETCS PACCMOTPEHHOE BBIIIE
00BEKTHBHO 3a(pUKCHPOBAHHOE OMOIIOTMYECKOW HAyKOW HAIMYUE 3aKOHO-
MEpPHOM U3MEHYUBOCTHU NMPOAYKTUBHOCTH, Pa3MELICHUs, MOP(HOIOTHH, PHU3H-
OJIOTMH, XMMH3MA, IPUCTIOCOOUTENIBHBIX PEAKIUN U MPOUUX XapaKTEPUCTHK
pacTeHuil B 3aBUCUMOCTH OT KJIMMaTHYECKOW cpenbl ux oburtanus. dak-
THYeCKOIl 0CHOBOIi HHTEPNOJISILINOHHOTO MPOTHO3MPOBAHUSA OyIyT HAaKO-
IUIGHHBIE B Ipoliecce TpaHcPOopMauK KinMara 3eMiId JaHHbIE TI0 U3MEH-
YHBOCTH CBOWCTB pacTeHUil, Oazupyromuecs Ha MaTepuaiax BhIITOJTHEHHbIX
NPSIMbIX HAOMIOAEHUH B IPUPOIHBIX YCIOBHUSX.
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5. PaGora Ha KJI04eBbIX 00BEKTAX JOJIKHA ObITH OPraHM30BAHA IO
eIMHOI MeTOoIMKe U KOOPAUHMPOBATHCSA HA MEKIOCYIapCTBEHHOM YPOB-
He. Jlns oneparuBHOCTH cOopa, mepepaboTKH HHPOPMALIUN U CUCTEMaTH3a-
LMY HAKOIJICHHOH 0a3bl JaHHBIX HEOOXOAMMO CO3JJaHHE CHEIMAIbHON TPo-
rpammbl OBM. Haxkormnenue u cucreMarusaius MaTepualioB UCCIEA0OBAHUMI
M0 KJII0YEBBIM OOBEKTaM IO3BOJIST €034aTh KOHTPOJIBHYI0 0a3y JaHHBIX
AJs BBINOJTHEHUS] KPATKOCPOYHO — MO3TANMHOIO0 M JAJUHHONEPHOIHOIO
XPOHOOMOJIOTMYECKOr0 aHAJM32 PACTUTEIbHOI0 MOKPOBA BO BpeMs IJIO-
6anbHON TpaHC(HOPMALIUHU KJIMMATA.

MeHsomuiicss KITUMaT yKe BbI3BaJl CYIIECTBEHHbIC U3MEHEHHS B KU3HU
pactrenuii. OHu uayT oueHb ObicTpo. Ho moka eme B ckpeiToil popme. Ha
¢buznoIornuecKoM, OMOXUMHUUECKOM, (heHoIornueckoM ypoBHsaX. Ha ypoBHe
POCTOBBIX MpoleccoB. JeTepMuHupyeMas UMM Tpsiiymas Tpanchopmaims
CTPYKTYpBI PaCTUTEIBHOTO IOKPOBAa HEU30EKHO Oy/IeT CBsA3aHA C OIPOMHBI-
MU MOTEPSIMH €r0 MPOAYKTUBHOCTH, YTPATOH HAKOIUICHHOTO MHJUIMOHAMHU
JIeT HBOJIOIMU UCKITIOYUTEIBHO 60TaToro reHooH1a pacTeHu, qerpaianm-
eil Ouopa3zHooOpa3ust pacTUTEIBHOTO MMOKPOBA B 11esIoM. U erie Hen3BeCTHO,
KAKOM CTaHET JajbHEeHlIas )KU3Hb Y T€X BUJIOB PACTCHMM, KOTOPHIE II0KA HE
WCTBITHIBAIOT YTHETCHHUS.

be3 XxpoHOOM0/10rM4YecKOro aHaIM3a U3MEHEHHUI CBS3AHHBIX ¢ TPaHC-
(¢opmanueii KJIMMaTa HeIb3sl BECTH PallMOHAJbHOE MPHPOAOINOIb30Ba-
HHe U COXPAaHUTH OMOpPa3HOOOpa3ne PACTUTEJBLHOI0 NOKPOBA HALLEH I1a-
HeTbl. HuKakue monbITKM MHHOBALMOHHBIX pa3pabOTOK M pEKOMEHJAIHN B
obnacTu 6OTAaHMYECKUX MCCIIEOBaHUH yxe He OyayT ycnemHbMu. CeronHs
3TO caMas aKTyaJIbHasi IPod/jeMa HHHOBALMOHHBIX HaNpaBJieHMii reo0o-
TaHUKH, PUTOLEHOJIOTUH, JICCOBEICHUS, OMOTEOLIEHOIOTUH, OOTAHUYECKOTO
pecypcoBeieHus], UHTPOAYKIIMUA PACTCHUN, paCTEHUEBOJICTBA, JIECOBO/ICTBA,
(GIIOpUCTUYECKUX U TeHETHYECKHUX HccienoBaHui. 1 moTomy B HacTosiee
BpeMsl OHA J0JI)KHA 3aHATH LEeHTPaJbHOe MeCTO B HAYKaX O PACTUTEJIb-
HOM NOKpOBe 3eMJIu.

33



MABA 2. METOAOJIOTMYECKAA OCHOBA AHAJIU3A

Kak yxe Obl10 OTMEUEHO, B MIEpUOJl U3MEHEHUS KIMMara nmpobiema aHa-
Ju3a YSI3BUMOCTHU TMPHUPOIHBIX CHUCTEM U BO30OHOBISIEMBIX PECYPCOB BBI-
3bIBaET 0COOYI0 TPEeBOTY yueHbIX. M moTomMy 3TO# mpoliieMe MocBsIeH 00-
CTOSITEIbHBIN JOKJIAJ CaMOW aBTOPUTETHOU ceroaHs MeXrocynapCTBEHHOU
IPYMIIBI SKCTIEPTOB 10 n3MeHeHuto kiaumara (MI'OUK). LlenTpanbHoe MecTo
€€ PacCCMOTPEHUIO OTBOAUTCSA M B pabOTE CTPaH BBHIMONHSIOMIUX UCCIEeI0BA-
HUs coracHo Pamounoi konBeHimu Opranuzanun OObenuHeHHbIX Hanmii
00 u3MeHeHuu KiIumara, KotTopeiMu pexkomenaanuu MIDOUK Obu1u mpuHATHI
3a OCHOBY.

Ion yszBuMocThio 3kcnepramu MI'OUK nonumaercs cnocoOHOCTb NMpH-
POIHOM CHCTEMBI TPOTUBOCTOSATH BO3JACHCTBUIO U3MEHEHUs KinMara. CHiib-
HO ySI3BUMOH OHHM CYHUTAKT TAKYKH CHCTEMY, KOTOpasi YyBCTBHUTEJbHA
Aaxe K He0OJbIIUM M3MEHeHUsAM KauMara. [IputoM 1/l OlleHKH ySI3BHU-
MOCTH NPEAJIAraeTcsi y4YuThIBaTh He TOJbKO He0JIaronpusiTHbie BO3/1eii-
CTBHS KJIMMATA, HO U 0JIaronpUsATHBIE. YSI3BUMOCTh CUUTAECTCS (PYHKIIMEH
YYBCTBUTEIHLHOCTH U aJaNTAIIMOHHON CIOCOOHOCTH CUCTEMBI K U3MEHEHUSAM
B Kkiumare. Ha 3TUX 0CHOBaHUAX MPUMEHSETCS CIEIYIOLIEe CUMBOINYECKOE
COOTHOIIEHHE KaTeropuii YyBCTBUTEIHHOCTH, aIalITAIMOHHON CIIOCOOHOCTH
U YA3BUMOCTH MPUPOJHBIX CUCTEM:

YVBCTBUTEJILHOCTb
ANAIITALIMOHHAS CIIOCOEHOCTb

VA3BUMOCTD =

B cooTtBeTcTBUM ¢ TIPWBEACHHOW CHMBOJIMYECKOW (DOPMYIIONH MPHUHATO
CUHTaTh, YTO YSI3BUMOCTH TEM OO0JIbllIe, 4YeM OOJIbIlle YyBCTBUTEILHOCTD MPU
3a/IaHHOU aJIalTallMOHHOMN CITIOCOOHOCTH. A yBEIMYECHHUE TIOCIICTHENH YMEHB-
maet ys3BuMocTh (OJ1. Tom 1. 2008:12). Ho MHOTHE BOITPOCHI KOJTUYECTBEH-
HOM OLIEHKH YSA3BUMOCTH IPUPOIHBIX CUCTEM IO PACCMOTPEHHOM BhILIE (hop-
MyJie MOKa elle HaXOJATCs B CTaauu pa3padboTku. [losToMy aBTOPHI JaHHOM
KOHIICTILIMY KOHCTATUPYIOT, YTO OI[EHKA ySI3BUMOCTH MPUPOIHBIX CUCTEM IO
peruoHaM HEpPEeIKO HOCHT KauyeCTBEHHBIM xapakTtep (CrenuaabHbIN JTOKIIaT
Pa6oueii rpymnme [ MI'OUK. TlocnenctBust n”3MEHEHHsI KIMMarta Jijisi peruo-
HOB: OIleHKa ys3BuMocTH, 1997; Pycckuii apxumnenar, 2011; Climate Change,
2001).

Kak mpencrassiercs, azanTalimoHHas CIOCOOHOCTh PACTUTENLHOM CUCTe-
MBI OIIPENENSAETCS YPOBHEM PEAKIMH BCEX €€ eIUHUI] Ha U3MeHeHue (akTo-
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POB OKPY>KaloIIE Cpeibl U B3aUMOJICHCTBUEM COCTABJISIONINX €€ yacTel. A
CTPYKTypHasi yCTOMYMBOCTb PACTUTEIBHOW CUCTEMBI B LIEJIOM OIPENEIIAETCS
YCTONYHMBOCTBIO CAMOTO CJIa0OTO 3BE€HA B COOTBETCTBHH C 3aKOHOM MHHH-
MyMa, I10 KOTOPOMY YCTOMYHMBOCTbH LIEJOTO 3aBUCUT OT HAUMEHBIINUX OTHO-
CUTEJBHBIX CONPOTUBIECHUN BCeX ero vacte Bo Bcsikuil MomeHT (bornma-
HOB,1925-1929; Taxrtamkan,1972). Otcrona COBEpILIEHHO OYEBUIHA OCTPast
HEeO0XOMMOCTh M AKTYAJbHOCTH pelleHusl MPodieMbl UMEHHO KOJIM-
YeCTBEHHOI0 aHAJIHM3a aJaNTAIMOHHON CIMOCOOHOCTH U YCTOMYMBOCTH
PACTUTENbHON CHCTEMBI OT JACTEPMUHUPYEMBIX KIMMATOM €€ U3MEHEHUH,
BEIYLLUX B CTOPOHY YJIYUYLIEHHUsI, COXPAHEHHUSI WIIH PA3PYLLICHUS.

Ho ysi3BMMOCTBH pacTUTENbHBIX CHCTEM B MEHMAIIIMXCH YCJIOBHAX
cpeabl 3aBUCUT OT 00JbIIOr0 YMc/aa (aKTOPOB M UX B3aUMOAEHCTBHSA.
[ToaTomy mpobnema ysS3BUMOCTH M TpaHC(HOPMAIIUN PACTUTEIBHBIX CHCTEM
MIpY U3MEHEHUH KIIMMaTa He MOXKET OBbITh pellieHa MyTeM HCCIIeIOBaHUS pe-
aKIMW PaCTCHUI JTUIIh Ha KAaKOW-THOO0 OWH KIuMarudeckuit (akrop. Jaxe
B MEPHUOJ] TNIOOATLHOTO MOTEIUICHHUSI, KOT/Ia BEAYIIIUM SIBIISICTCS TeMIIepaTyp-
HbII pexxuM. Benib 1 TeMiieparypa OKa3bIBaeT HE TOJIBKO MPSIMOE BIMSHUE Ha
cocTtosiHue U (DYHKIIMOHUPOBAHUE PACTEHUH M (POPMHUPYEMBIX UMU CHCTEM.
Hapsiny ¢ Tem npu U3MEHEHUU TEMIIEPAaTypPHOTO PEKUMa BO3HUKAET d(deKT
€ro CONPSKEHHOIO U OMOCPENOBAHHOTO BO3JCHCTBUS HA PACTUTEIIbHBIE CH-
CTEMBbI BMECTE CO BCEM UMEIOIIMMCSI CIIOKHEHIIIUM KOMIUIEKCOM reopu3nde-
CKUX, TCOXUMHUYECKNX U OnoTnueckux (akropon. [Ipu sTom, ueM croxHee
CTPYKTypa PacTUTEIbHOW CUCTEMBI, TEM OHA YCTOMYMBEE K €CTECTBEHHBIM
KoNeOaHUsIM YCJIOBHIA cpebl. Pe3koe m3MeHeHue BeAylux (akToOpoB KIIH-
MaTa MOXET OBITh COMPSHKEHO C JIETAIBHON YSI3BUMOCTBIO JJII CHCTEMOO-
OpasyrolrX KOMIOHEHTOB, HAPYIIICHHEM IeNeil MUTaHus, K3MECHEHHEM MECT
pa3sMHOXKEHUS, YOeKUI Ui pa3iuuHbIX oOutarenedt cucrteMbl. [lomHOTO
pa3pyLIECHHS PACTUTEIBHON CUCTEMBI MOKET U HE IPOU30MTH, E€CIIA MPEKpa-
TUTCSl HAKOIUJICHHE OTPUIIATENILHO JCUCTBYIOMUX (PAaKTOPOB U €CTECTBEHHO
MPOTEKAKOLIME BOCCTAHOBUTEIIBHBIE MTPOLECCH CMOI'YT BEPHYTh CUCTEMY K
OTHOCHUTEJIbHOW YCTOMUYMBOCTHU B IIPEKHEM WIM OTKOPPEKTUPOBAHHOM BHJIE.
Cucrembl ke HAXOMASIIHUECS B COCTOSIHUM HEYCTOMYMBOTO paBHOBECHS, IPU
3HAYUTEITLHOM BO3JCHCTBHH HA CUCTEMOOOPa3yIOIINe €AMHULIBI, MOTYT TOJ-
HOCTBIO U3MEHUTH CTPYKTYPY U CABHUHYTH PABHOBECHE B CTOPOHY yCTONYM-
BOT'O COCTOSIHMS C ITOJIHBIM MCUYE3HOBEHUEM YaCTH MPEKHUX PACTUTEIBHBIX
KOMITOHEHTOB, €CTECTBEHHOE BOCCTAHOBIIEHHE KOTOPBIX B 0003pHMOM Oy-
nyieM npodnematndno. Takum o0pa3oM, MPUXOAUTCS KOHCTATHPOBATD,
YTO BO3MOKHOCTH OLECHHUTH YSI3BUMOCTb PACTHUTEJIBHOM CHCTEMbI KaK
LeJIOCTHOCTH, BBUAY €€ 0YEeBHIHOM CJI0KHOCTH, BeCbMa OrPAaHUYCHBI.
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Opnako pemienue 3aga4m A depeHIMPOBAHHOIO UCCIEC0BAHUS YSI3-
BHMOCTH KAa’K/10T0 M3 BXOASIIIMX B PACTHTEJbHYI0 CHCTEeMY KOMIIOHEH-
TOB BIOJIHE OCYLIECTBHUMO. DTO MOXKHO CJIEJIaTh IyTeM MX XPOHOOUOJIOTH-
YEeCKOTO aHan3a. X POHOOHOIOTUIECKUI aHAIN3 CIIBUTOB XapaKTEPUCTHK IO
BPEMEHM M3MEHEHUS KJIMMaTa IIOMOXKET ONpPEAEIUTh PEaKTUBHOCTbH CUCTE-
MOO0Opa3yIoUIMX KOMIOHEHTOB PACTUTEIBHBIX aCCOLMAINHA, WHANKATOPHBIX
MPEACTABUTENEN PACTUTEIBLHON CUCTEMBI, 4 yake Ha 3TOH AuddepeHuupo-
BAHHOM OCHOBE yIACTCsl OLIECHUBATH CTA0WJILHOCTD WM YSI3BUMOCTD aHa-
JHM3MPYeMOii pacTHTeJbHOM cucTeMbI B esioM. Eciin y cucremooOpasyto-
IIAX KOMIIOHEHTOB OOHAPYXHUTCS MOBHIIIEHHAsI BAPHAOETbHOCTh XapaKTepH-
cTHK 0e3 ymiepOa s BBDKHBAEMOCTH CUCTEMBI, TO OHA OKaXKETCS YCTOWYH-
BOIi 10 OTHOIIEHHUIO K MEHSIOIIMMCS BO BpEeMEHHU (aKTOpaM OKpYKarolei
cpenbl. Ecnm ke 0OHapy)XKeHHBIE CIBUTY XapaKTEPUCTUK KOMIIOHEHTOB pac-
TUTEJIbHBIX CUCTEM OKaXyTCs CYIIECTBEHHBIMH, YTPOXKAIOT BBIKUBAEMOCTH
PacCTUTEIBLHOM CUCTEMBI, IIPEBHIIIAIOT YPOBEHb €€ aJalTallMOHHOW CroCco0-
HOCTH, TO 3TO OyJEeT CBHIETENbCTBOBATh O €€ YA3BUMOCTU. Torma 3To mact
OCHOBaHHUS [UIsl BCECTOPOHHEIO M YIITyOJIEHHOTO M3Y4Y€HHUS PEAKTHMBHOCTHU
PacCTUTENBHBIX CHCTEM Ha M3MEHEHHE KJIMMara U MPUHATHS JEHCTBEHHBIX
Mep MO NPEJOTBPAIICHUIO UX Pa3pyllIeHUsl. XPOHOOHOJIOTHYEeCKUH aHAIN3
PACTUTEJBHBIX CHCTEM OyAeT OCHOBBIBATHLCS HA KOJIMYeCTBEHHOM HCCJIe-
AOBAHHMM PEeAKINH XaPAKTEPHCTHK COCTABJSIOIIMX UX KOMIIOHEHTOB BO
BpeMeHH H3MEHEeHHUs] KIMMaTHYeCKUX ycJoBHuil. U, XoTs pe3ynbTarsl ero
HE MOTYT B MCYEPIIBIBAIOIIEH MEpe PACKPBITh OMOIOTUYECKYIO CYTh MTPOHUC-
XOISALIMX MPOLECCOB, OHU JaAyT BO3MOXKHOCTb IOJTy4YaTh KOJUYECTBEHHYIO
OLICHKY M3MEHEHHMI YCTOMYMBOCTU U YS3BUMOCTH IOKa3aresiell pacTUTENb-
HBIX CHCTEM.

H3MeHeHne TPU3HAKOB PACTUTEIBHBIX OOBEKTOB BO BpEeMEHH O0Opasyer
TaK HA3bIBAEMBIC PS/IbI AMHAMUKY (IPYrUe HA3BaHUs: BPEMEHHBIE PSIIbI, M-
HaMHUYECKUE PsIJIbl, XPOHOJIOTUYECKHE psiabl). 1 B OMONOrMuecKux nccieno-
BAaHUSAX aHAJIU3 TAKUX DPSIIOB MPHUHATO BBINOJHATH IIyTEM BBISBICHUS IVIaB-
HOM TEH/CHIMM BPEMEHHOH H3MEHUMBOCTH OMONOIMUECKHX MOKa3aTeleil
(Tpenma). Jls 5TOro BpeMEHHOM psii H300paXkaioT B BUJE JHHEHHOTO Ipa-
¢uka B cucTeMe npsMOYTOIbHBIX KoopauHar. [1o ocu abciyce OTKIaIbIBalOT
BpEMEHHBIE TOUKH (TOJIBI) A [0 OCH OPJMHAT — 3HAYCHHUS XapaKTEPUCTUK H3-
y4aeMbIX MOKa3aTelel pacTUTEIbHBIX cucTeM. Llenecoobpa3zHocTs uccneno-
BaHUS PSAAOB IMHAMUKH (KaK XpOHOJOTHYECKUX PSAJIOB) OTMEYaJIach yKe Ha
paHHUX dTanax craHoBieHus reodboranuku JI.I.Pamenckum(1936), kotopsrii
KOHCTaTUPOBAJI, YTO XPOHOJIOTMUYECKHUE PAJIbl, KAK PE3YJIbTaT CTallMOHAPHBIX
HaOMIONEHUI HaJl TOKA3aTeNIMU PACTUTEILHOCTH B TEUCHHE psijia JIET, MO-
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3BOJISIFOT MPOCIEAUTh U3MEHEHUS! COCTaBa PACTUTEIIBHOCTH, YCTOMYMBOCTH
U CMEHBI PaCTUTENIbHBIX IPYNIIUPOBOK BO BpeMeHH. C HauajaoM U3MEHEHUsS
KJIMMaTa JaHHBIN MOIXO0] MOMy4ni 0COOeHHO Oomnbioe npuMeHenue (Bara-
voB, IllugroB, Masena, 1996; Baranos, lllustos,1999; Munun, 1991, 2000,
2002, 2006; Beunrepos u ap., 2001; Bonkos u ap., 2001; I'opauenko, JleBa-
HoBa, 2001; Onumenko, Cannarapos, [era, 2001; Ocunos, Peiimepc, Pbim-
keBu4, 2001; Cemenos, Kyxra, ['enbep, 2004; Bockosa, 2006; ['opaueHko,
Munun, 2006; CemenoB, fctokeBud ¢ coast., 2006; I'pyazunckas, Apbicriae-
Ba,2011). A ero miaBHbIEe pe3yJIbTaThl HALIUIXA IIUPOKOE OCBELIEHUE B MaTepH-
anax HammoHanbHBIX COOOIICHUN CTpaH — YYACTHUKOB UCCIICIOBAHUN KIIH-
MaTOI'€HHBIX U3MEHEHUI NpUpos! (cM., Hanpumep, — Bropoe Haumonans-
Hoe coobuenne Pecnyonuku Kazaxcran Kondepenuuu Cropon Pamounoit
kouBeHiun OOH 00 usmenennu kimmara,2009; OneHoUHbIH AOKIad 00 13-
MEHEHMX KIIMMara U UX MOCIeACTBUAX Ha Teppuropun Poccuiickon dene-
pamuu. T.1. U3menenus knmumara, 2008; O1ieHOUHBIH JOKIIa] 00 M3MEHEHUSIX
KJIIMAaTa U UX nociencTsusax Ha reppuropuun Poccuiickon ®enepanuu. T.I1
[MocnencrBus namenenus knumara, 2008; [1aToe HalMOHAIBEHOE COOOIICHHE
Poccuiickoit ®enepaunn, 2010). OgHako pemieHus 3ajad Ha YpOBHE PsIOB
JTUHAMHKH, HECMOTpPSI Ha UX UCKIIOYUTENbHYIO [EHHOCTh U WH(POpPMATHUB-
HOCTb, €I1I¢ He TIO3BOJISUIM C HAaUOOJNbIIeH OTaaueil MPUMEHUTDh UMEIOIIHIACS
apceHas CTaTUCTUYECKOTO aHalu3a. TeM caMbIM OTpaHUYMBAIUCH U BO3MOXK-
HOCTU KOJIMYECTBEHHOTO aHAJIN3a KJIMMATOI€HHOM YA3BUMOCTHU PACTUTEIb-
HBIX 0OBEKTOB.

Hakomnennsiii onbIT uccnenoanwnii (IIpockypsikos,2008a,6; 2009a,6) mo-
Ka3aj, 4YTO pe3yJbTaTUBHOCTh XPOHOOMOJIOTMYECKOI0 aHAJINU3a YSI3BHUMO-
CTH PACTUTEJIbHBIX CHCTEM MOKHO CYHIeCTBEHHO MOBBICUTH MYyTeM CO-
NPSAKEHHOT0 UCIO0JIb30BAHUS OCHOBHBIX MOJI0KEHHUI 0 MPouecCcyaJTbHbIX
CHCTeMAaX, MPUHUMIIA «YEPHOIr0 SAIIMKA», a TAK:Ke METOA0B KOPpeJIsuu-
OHHOI'0 M PerpecCMOHHOI0 anajmn3a. Kparko ocTaHOBUMCS Ha 3TUX COCTaB-
JISIOIIUX aHaIU3a.

B cooTrBeTcTBUU ¢ OOIICIPUHATHIMU MOJOKEHUAMU padoTa Jr000ii
NMPOLECCYAJIbHOH CHCTeMbl NMOHUMAETCH KaK MOCJeI0BATEIbLHOCTH
CMeHBbI SIBJIEHHH, COCTOSIHMI BO BpeMeHHM Pa3BUTHUS KAKOr0-JIudo0 mpo-
necca. OCHOBHBIM TMOHATHEM 3/I€Ch SIBJISIETCS MOHATHE NEPUOJA >KU3HH,
T.C. BpeMeHH(§ro HWHTEpBaja, B TEYEHUE KOTOPOro JaHHAsl CUCTEMa Cylle-
ctByeT. [Ipr ’TOM UMEHHO MEePHUOA KU3HH PACCMATPHUBAETCS KaK BXO/ B
cucremy. [lepuon xu3nu npoueccyanbHoil cuctemsl (T) pasdouBaercs Ha
pan cocrostHuit: ot S,, 1o S, (I'opoxos,1972; Hukanopos,1972; Canos-
ckuii, 1972; T'aaze-Pamonopt,1973; FOaun,1973a,0). [Tonsitue xe «4epHbIH
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ALUK» YIIOTPeOIgeTcs B CUCTEMOTEXHUKE /11 0003HAYECHHSI CUCTEM, CTPYK-
Typa U BHYTPEHHHE IIPOLIECCHI KOTOPBIX HEU3BECTHBI WJIM OYEHb CIIOXKHBI
(CoBeTckuii sHIMKIONEANYECKUI cioBapb,1980). Meroa u3yuyeHus: Ta-
KHMX CHCTeM OCHOBAH HA HCCJIeI0BAHMHN HX PeaKIHii Ha U3BEeCTHbIE (3a-
JaHHbIE) BXOAHbIe Bo3aeiicTBUsA. M3ydasi 3aBHCHMOCTD MeXKAY BXOA0M
U BBIX0J0M «Y€PHOI0 SINIMKA» MOKHO NPEACKAa3bIBATH €ro NMoBeJeHue,
He 3Hasl, KAK OH YCTpoeH U3 0oJiee MPOCTHIX KOMINOHEHTOB (BeHnTuens,
1969; IOaun,1972, Onym, 1975).

Kak mpencrasnsiercs, mpu pa3paboTke METOA0JIOTHYECKOM OCHOBBI ATH
o0IIKe IMOJIOKEHUSI CUCTEMHOIO aHajiu3a BIOJHE NMPUMEHUMBI M JJIS pe-
LICHUSI MPOOJIEMBbl XPOHOOHOIOTUYECKOTO aHAN3a PACTUTEIIBHBIX CHUCTEM.
W nelicTBUTENBbHO, — B pe:KMMe BPeMEHH HM3MEHEHHsI KJIMMATa KaxX1ylo
PACTUTEJIBHYI0 CHCTEMY MOKHO O0bEKTHBHO PacCMATPHBATh KaK NpPo-
HeccyaJbHy0 cucreMmy. [IpuTtom, B CBETE BBIIEU3IIOKEHHBIX NOJIOKEHUN,
JUIs1 TOTO, YTOOBI OTYYUTh TOUHBIE CBEJICHUS O Pe3yJbTaTax padoThl JaHHON
CHCTEMBI, HaM He 0053aTeJIbHO 3HaTh, KAK OHA YCTPOEHA U Kak paboTaroT ee
cocTaBHble YacTH. To €CTh Bce BHYTPEHHHUE IIPOLIECCHI, 1 KOMIIOHEHTHI pac-
TUTEJILHON CUCTEMBI HA ONPEACICHHOM 3Talle UCCIEI0BAHNS MOTYT HE IIpU-
HUMaTbCsl B pacueT. FIX MOJKHO OTHECTH K COAEPKUMOMY YIIOMSIHYTOI'O BbIIIIE
«YEepHOTrOo AImuKay. M3yyarscs OyeT TOJABKO CBA3b MEXKJYy BXOJIOM M BBIXO-
oM cucreMsl. [Ipu 3ToM Heceiieays cBs3b MeKAy BXOAOM B TaKYyI0 IpoLec-
CYaJIbHYI0 cucTeMy (IIepPUO0M ee KU3HHM) U ee BbIX0A0M (pe3yJbTaTaMu
PadoThbl CHCTEMBI), MOKHO BBISICHUTh JMHAMMKY BAa)KHEHIINX XapakTe-
PHMCTHK OMOJIOTHYeCKHX MOKa3aTeei.

Torna B 060011eHHOM BUE cXeMa paboTHI IPOIECCyalbHONW paCTUTEIb-
HOM CHUCTEMBI IPEACTABIACTCS TAKOM, Kak oHa nu3o0pakeHa Ha puc.7. Bxo-
JAOM B pacCMaTPHBAEMYI0 CHCTEMY SIBJISETCS NEePHO JKU3HHU (MHTEPBa
JeT), B TeYEHUE KOTOPOro n3y4yaercs pabora cucteMbl. ETo KOHKpETHBIMU
COCTOSIHUSIMHM OyAyT OXBau€HHbIE MCCIIEA0OBAaHUSAMU IOAbI HAOIIONCHUIA.
BbixonoM cucTeMbl OyAyT MccjiegyeMble MTOKa3aTellnd KU3HECIOCOOHO-
CTH ¥ IPOYHE CBOICTBA PacCTUTEIBHOM CHCTEMBI, TpaHCHOpMUpyeMbie B
IIEpUOJ MEHSIOIIErocs KiumaTa. A Bce Mpouecchbl ¥ KOMIOHEHTHI pac-
THUTEJBbHOH CHCTEMbI B INEPHO] H3MEHSIIOLIErocss KJIMMAaTa MOXKHO
NPeACTABUTH B BU/IE COAEPKUMOI0 «4ePHOIo simuka». B coorsercTBun
C BBIIICU3JIOKEHHBIM II0AX0A0M (YHKIHMIO PACTHTEJBHON CHCTEMBI
yAacTcs onucath 0e3 BbISICHEHHs ee BHYTPEHHEr0 COAepPKaHMs, 1aKe
HE 3Has, Kak OHa ycTpoeHa. Jljis 3Toro 10cTaTO4HO U3y4YUTh 3aBUCUMOCTD
ME3K]ly BXOJIOM U BBIXOJOM PacCMaTpUBAEMOMN PACTUTEIBHON CUCTEMBI.
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BXO/I YEPHBIN ALIAK BBIXO/

IMepunox :xu3HM IIpoueccyanbHas H3yqaembie

pacTHTeTbHO pacTUTe/IbHAs CHCTEMA, XapaKTepHCTHRY
cHCTeMBI HCNBITHIBAIOLIAS BJIUSTHUE pacTUTeIbHOi

H3MeHeHHUsl KIMMaTa CHCTEMBI

Puc.7. Cxema pa0GoThI IporieccyalibHOW PacTUTEILHON CUCTEMBI.

B conepxanue «4epHOro sIMKa» BOMAYT MPOLECCHI U CTPYKTYPHI,
onpeneasiomue TpaHcGopMauMI0 CBOWCTB PAaCTeHHHl 10X JCHCTBUEM
(aKTOPOB MEHSIOIIETOCs KJIMMAaTa 3a TOT IEPHOJ] XKU3HH, B TEUCHUE KOTOPOTO
(yHKLIMOHUPYET paccMaTpuBaeMasi cuctema. B 3Toii cBs3u B MeTO0JIOTHYE-
CKOM OTHOIICHHUH NP cOOpe MaTepuasoB sl XPOHOOUOIOTHUECKOTO aHAIM-
32 Ba’KHO CTPEMHTbCS K COOJIIONCHUIO NPHHIUIIA ¢IMHCTBA BCEX YCJI0-
BUIl, KpOMe MEHSAIOIErocs KIMMATHYEeCKOI0 peskuMa. [[aHHbIi IpUHINUIT
CAUHCTBCHHOI'O JIOTUYCCKOI'O pa3jiniyurd B IICPUOJA USMCHCHUA KJIMMATa — HC-
MIPEMEHHOE YCIIOBHE XPOHOOMOJIOTMYECKOTO HM3YYCHHUsS PACTUTENIBHBIX CH-
CTEM. HOI[ MPUHIUIIOM CAUHCTBCHHOI'O pa3JIndud JOJIKHO ITIOHUMATLCA IT1aB-
HOC YCJIOBUC pa3iniyvsd — HAJIMIUC MCHAIOLICTIOCA KiIMMarta. Ho »t10 CAUH-
CTBCHHOC pa3IM4uC 3/1€Cb, KOHCUHO, HCJIb3d NIOHUMATh MCXAaHUCTHUYCCKHU. A
MOTOMY TC U3MCHCHUS, KOTOPBIC IMTPOUCXOIAAT B paCTHTeHLHOﬁ CHUCTEMC 110
BIUSHUEM KJIMMaTa, HE0OXOAMMO pacCMaTpUBaTh KaK (PYHKIIUU TPOU3BEICH-
HOI'O UBMCHCHHU.

[IpenyiaraeMblii 371€Ch CHCTEMHBIN MOAX0A K XPOHOOHOJOTHYECKOMY
aHAIU3Yy PACTEHUH NPY U3MEHEHUH KJIMMATA JaeT HOBbIE BO3MOKHOCTH
JJIsl IPUMEHEHHsI BCero paHee HapadOTAHHOI'0 APCEHAJIA TEOPEeTHYECKOH
OCHOBBI, METOJ0B H AJIOPUTMOB KOPPEJALHOHHOIO, PerpecCHOHHOIO
aHaJmM3a. A Taxke JUIsl IPUMEHEHUS METOA0B aHAJIN3A PSAA0B THHAMHUKH.
Heo0xonumble MEeTOAMYECKUE yKa3aHUS 10 CTATUCTHYECKOMY aHAIM3Y psi-
A0B JUHAMUKHU UMCHOTCA BO MHOI'MX PYKOBOACTBAX, i€ pacCMaTrpuBarOTCs
BUJBI PAOB JUHAMHWUKHU, AHAJIUTHYCCKUC ITOKA3aTCIn PAJA0B NUHAMUKU, UX
rpaduueckoe n300paKeHNe U JA0TCs PEKOMEH AU 110 METOMKE PacueTOB
abCOIOTHOM CKOPOCTHU U3MEHEHHUsI YPOBHEH psifa TUHAMUKH.

MeToabl MATEMATHY€CKOH CTATHCTHKH IMO3BOJIAIOT KOJIHYECTBEH-
HO OLICHHBATh PEAKIUI0 KOMIIOHEHTOB PACTUTEIbHbIX CHCTEM HA H3-
MeHeHHe YCJIOBHH cpeAbl BO BpeMeHH. [[j1s1 7Toro Heo0XoAuMo paccuu-
ThHIBATH CTATHCTHYECKHE MOKA3aTeJH CBA3el, XapaKTepU3YIOIIUX CO-
OTHOIIIEHHE CTAOMILHOCTH MM M3MEHYHUBOCTHU psaga MpU3HakKoB OTACIIb-
HBIX KOMIIOHEHTOB PACTHTEJbHOH CHCTEMBbI C BpeMenﬂdﬁ LIKAJION 3a
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peNpe3eHTaTUBHOE YUCIIO JIET U3MEHEHUs Kiaumara. CBs3b MeKAYy Xa-
PAKTEPUCTUKAMHU PACTUTEJIBHON CHCTEMBI U BpeMenﬂdﬁ HIKaJ0Mi 0y-
AeT ONpeaeJAThCH ¢ MOMOIIbLI0 COOTBETCTBYOIINX KO3 PHUUUEHTOB,
AUCHEPCHOHHOI0, KOPPEJALHOHHOI0O M PEerpecCHOHHOr0 aHaJIU30B,
MOCTPOCHHEM IMIMPUYECCKUX JHHUM Perpeccuy U X aHAJTUTHYECKHX
¢opmya. Pesynprarsl TakOro XpOHOOMOJOTHMUECKOTO aHAJIU3a MO3BOJIAT
noJiy4arb rpauuecKkue JMHUU PErpecCur Mmoka3aTesei sKu3HecrnocooHo-
CTH PACTCHHH M aHAIUTUYECKUE (OPMYIIbI, KOTUYECTBEHHO OTPAXKAIOLIUE
MX BPEMEHHOH XOJ B MEPHOJ M3MEHEHHs KIuMarta. [IpuTOM 110 ypaBHe-
HUIO PErPecCUM WUIIU JIMHUM PETPECCHH TOCTPOCHHOU rpaduueckuM my-
TEM MOKHO OyJAeT CyIHThb 0 XapaKTepe KOJIHYeCTBEHHOI0 M3MEHEeHHS
U 3HAYEHHUAX HCCJIe1yeMOoro Npu3HaKa B JHana3oHe Ka)KI0ro jrama Ie-
puozia KHU3HU JaHHOM NPOLECCyalbHON CUCTEMBl. ITO IOMOXKET OIpe-
AeJIUTh PEAKTHBHOCTh M YYBCTBHTEJbHOCTH CHCTEMOOOPAa3yHOIIHMX
KOMIIOHEHTOB PACTHUTEJbHBIX acCOUUALMN, HWHAUKATOPHBIX mpea-
CTaAaBUTeEJIed PACTHTEJbHON cucTeMbl. /[acT BO3MOKHOCTH OLICHUBATDH
CTa0MJBHOCTb WJIH YS3BHMOCTb Ka’KI0H PACTHUTEJbHOH CHCTEMBbI B
AUHAMuKe ee pa3BUTUsA. OOHAPYKUT TaKUe CABUTH XapaKTEPUCTUK pac-
TUTEJIBHBIX CUCTEM, KOTOPBIE OKaXyTCs CYLIECTBEHHBIMH, YIPOKAIOT BbI-
KUBAEMOCTH PACTUTEIBHBIX CUCTEM, IIPEBBIMIAIOT YPOBEHb UX aJanTalu-
OHHOW CIIOCOOHOCTU U CBUJETEILCTBYIOT 00 uX ysi3BUMocCTHU. [lo3BoauT
CTATHCTHYECKH JOCTOBEPHO ONpelesATh CTeNeHb YA3BUMOCTH IO-
Ka3arejeil paCTUTEJbHBIX CHCTEM M HA OCHOBE 3HAHHMA YCTONYHUBO-
cTeil KOMIIOHEHTOB CHCTEMBbI /1e/1aTh 3aKJII04YeHHe 00 yI3BUMOCTH HJIH
YCTOMYHUBOCTH PACTUTEIBHBIX CHCTEM B LEJIOM.

Takum 06pa3om, IyTeM aHaIM3a CBSI3U MEXTy BXOIOM M BBIXOJIOM H300pa-
KEHHOM Ha puc.7 MPOLECCyaIbHOM PaCTUTEIBHOM CHCTEMBbI OyIyT IMOJTy4eHBI
00bEKTUBHBIC, KOJMYECTBCHHbIE M MPUTOM O4YCHb BakHble cBeneHus. Cra-
HET BO3MOXHBIM CYIHUTb O Pa3BUTHHU IIPOLIECCA U3MEHEHMS PACTUTEIIBHBIX
CHCTEM B IepHoA TpaHchopMmauu Kiumara. A Bce TPYAHOCTH, CBSI3aHHBIC
C HCCJIEOBAaHUEM YCTPOMCTBA «YEPHOTO SIIHKA», MOXXHO BPeMEHHO u30e-
xkarb. [IpemaraeMoe METONOIOTMYECKOE PELICHHUE ITO3BOIUT UCIIOIb30BaTh
U IIUPOKO anpoOUPOBAHHBIE METOABI CTATUCTHUECKOW OOpabOTKH JaHHBIX
psnoB quHaMUKU. [1oSBUTCS BO3MOXKHOCTB MUCCIIEIOBATH OOMbIINE MACCUBBI
(akTHUECKUX MarepuaioB HaOMIOIEHHN 3a JTr00ble MepHoibl TpaHchopma-
UM KIUMaTa. YIacTcs y4ecTh pe3yJbTaThl COBMECTHOTO 3 QeKTa BIUSIHUSA
Ha CBOWCTBA pacTeHUI BCel COBOKYIMHOCTH (aKTOPOB (KaK KIMMaTHYECKUX,
TaK ¥ J€TEPMUHUPYEMbIX UIMU OMOTHYECKHX ) MEHSIOIINUXCS BO BPEMs TPAHC-
(dbopmanuy KIMMaTUYECKOTO PeKUMA.
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[Ipu 5TOM pe3yabTaThl XPOHOOMOIOTHUECKUX UCCIEAOBAHUN OTPA3ST ACH-
CTBHE COJCpXKAILECICSI B «4EPHOM SIIHUKE» COBOKYIMHOCTH OYEHb OOJBIIOrO
KOJIM4YecTBa (DAKTOPOB U MPOLIECCOB, KOTOPBIE KPalHE CIOKHO BBIACTUTH U
y4ecTb B OT/eIbHOCTU. HO T0CTaTOUHO U3MEHUTHCS CONEPIKAHUIO «UEPHOTO
SIMKa» B Ty WIM MHYIO CTOPOHY, KaK CJIEIOM NPOU30MIYyT COOTBETCTBYIO-
M€ 3aKOHOMEpPHBIE M3MEHEHUS U B XapaKTEPHCTUKE PE3YJIbTaTOB PabOTHI
IpoLeccyalbHOM cucTemsl (Ha ee BbIxoze). Ilpurom B mepuon u3MeHeHus
KJIUMAaTa OCHOBHBIM JETEPMUHUPYIOMNM (HaKTOPOM PETYIUPYIOIIUM paboTy
IIPOLIECCYANIbHOM CUCTEMBI SABIISIETCS MMEHHO KiauMmar. IloatoMy craHOBUT-
Csl SICHO, YTO Ui OoJiee TiIyOOKOTO OHUMAHUS MOJTyYEHHBIX Pe3yIbTaToB U
3¢ PEKTUBHOTO MPUMEHEHHsI CUCTEMHOTO aHalu3a B Ka4eCTBE METOOJIOTH-
YEeCKOIl OCHOBBI BCE )K€ BaYKHO €IIe YYUTHIBATh U 00Illee HalpaBlIeHUE Ipo-
LIECCOB Pa3BUBAIOLINXCS BHYTPU «UEPHOTIO SILIUKAY.

JUis HaryIsIIHOCTH O0paTUMCS K IpeJlaraeMoil cxeme BO3MOXKHBIX BapH-
aHTOB COCTOSTHHSI MPOLIECCYANIbHOM XPOHOOMOIIOTHYECKOW CUCTEMBI, TI€ Ha
BBIXO/I€ HCCIIeIyeTCs IPOAYKTUBHOCTh PACTUTENIBHOTO OKpoBa (puc.§). Kak
II0OKa3aHO Ha pUC.8, €Clu 3a UCCIIEAYEMBbI NIEPUOJL )KU3HH IIPOLECCYaTbHON
PacTUTENIbHOM CUCTEMBI €€ MPOAYKTUBHOCTh HEM3MEHHa (puc.8, mozunus 1),
TO 3TO ABJSIETCS PE3yIBTATOM TOTO, YTO PadOTa «YEPHOTO SALIUKA» HE MEHS-
eTcs, ocTaercs crabuibHOM. Koria ke mpoayKTUBHOCTb CUCTEMbI MEHSETCS
B O0ubIIyIO (pHUC.8, MO3UIINS 2) WK B MEHBIITYIO CTOPOHY (puc.8, mo3umus 3),
TO 3TO OyzneT 00yCIIOBIEHO COOTBETCTBYIOIIUMH M3MEHEHHUSIMH B COIAEpIKa-
HUH «YEPHOTO sSuKa». Y U1 KaK0ro U3 TAKMX BapUaHTOB pabOTHI IpoIiec-
CyaJIbHOM CHUCTEeMBI OyJeT UMETh MECTO pa3HbId XapaKTep U TECHOTA CBS3U
MeX1y BXOJIOM U BbixozioM cuctemsl (IIpockypsikos,20110).
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Puc.8. Bo3MmoxHbIe BapuaHThl pabOTHI MPOLIECCYAIbHONU PACTUTEIBHON
CUCTEMBI.

| — MPOIYKTHBHOCTH OCTAETCS HEM3MEHHOI; 2 — MPOAYKTUBHOCTh PACTET; 3 — MPOTYKTHB-
HOCTb ITaJIaceT.
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[TokazanHOe Ha puc. § o01Iee HaNpaBJIeHHe IPOLECCOB Pa3BUBAIOIINX-
csl BHYTPH NpoLecCyalbHON CHCTeMbl ONpenesisieT 1Ba CJIeAYIOIHX 0C-
HOBHBIX BADHAHTA CBSI3M MEXKAY €€ BXOA0M M BBIXO0M.

1. OTcyTcTBHE CBSA3M MeXKIY BXOOM M BBIXOAOM cucTeMbl. OHO Oy-
JIeT CBHJICTENLCTBOBATh O CTAOMIBHON paboTe MpoLeccyanbHON pacTUTENb-
HOW CUCTEMBI, JETEPMUHUPYEMOM MIOCTOSHCTBOM €€ coAep:kaHus. B ciyuae
XPOHOOMOJIOTHYECKOTO aHaJIN3a UMEHHO NPH OTHOCHTEIbHO HEM3MEHHOM
KJIMMATHYECKOM PeKHMMe MECTHOCTH Mbl U NOJYYHM CTa0WJIbHBIEC pe-
3yJIbTATHI XaPAKTePUCTHK HA BBIX0JE PACTUTEIbHON CHCTEMBbI, IPUYEM
Ha Ka)KJIOM dTane nepuoja ee xu3Hu (puc.8-1). MupiMu cioBamu cBOMCTBa
PacTUTEIBbHOM CUCTEMBI IIPM HEM3MEHHOM KJIMMAaTUYECKOM PEXHMME TaKKe
OyayT OTHOCHTEIbHO HeM3MEHHBbIMU. CTa0MJIbHOE COCTOsIHME Mpoueccy-
AJIbHOM PACTUTEJBLHOH CHCTEMbl HY’KHO CYMTATH OAHMM U3 3aKOHOMeEp-
HBIX BAPMAHTOB ee padoThl. Benp naxe B mepuoj M3MEHEHUs] KIUMAaTa
ero JBHM:KeHHMe HE MOXET ObITh HENPEPBIBHBIM, a OydeT 3aMedIATbCA U
OCTAHABJIMBATHCS.

2. Hanu4ymne cBSI3M MeKAY BXOJAOM CHCTeMbl (IIEPHOIOM €€ KU3HH) U
ee BBIXO/IOM (XapaKTepHCTHKAMHU IOKa3aTeseil pacTHTEJNbHOH CHCTe-
MbI). OTO OyeT CBUAETEJbCTBOBATH O NMOSIBJICHUM U3MEHEHHi B padore
NPOLECCYAJIbHOM PACTUTEJIBHON CHCTEMBI, IETCPMUHUPYEMBIX U3MEHE-
HueM kiauMmara. [Ipu nu3MeHeHuu KiMMara MECTHOCTH IO Mepe MPOJBHKE-
HUSL COCTOSIHMM (paKTOpa BPEMEHU MBI MOJIyYMM HapacTaolUe Ha BBIXO/E
HU3MEHEHUS XApaKTEPUCTUK IOKa3aTeJIedl pacTUTENbHOM CUCTEMBI (puc.§,
no3uuuu 2 u 3). Ilpu 3ToM TecHOTA CBSA3H MeKAY COCTOSIHUAMHU BXOAa U
BbIX0/12 HallleH NPoLeccyalbHOM CHCTEeMbl MOXKET BO3pPacTarh /10 ypPOB-
Hf Hepa3pbIBHON (PyHKIMOHAJIBHOM CBA3U.

Hanu4yune TecHoi 0/1M3K0H K QyHKIMOHAJIBHOMH CBSA3M MEX/IYy Xapak-
TEPUCTUKAMH BXOJIa U BbIXOJa IIPOLIECCYAIbHON CUCTEMBI Oy/1eT SABJIAThCS
00bEeKTHBHBIM J0KA3aTEJbCTBOM (aKkTa 001bIINX H3MEHEHHH B CTPYK-
Type MpoLeccyajabHOH cucTeMbl. UeM TecHee CBs3b, TEM CYIIECTBEHHEE
u niyOxe mpoucxonsuie B Hell u3MeHeHHusl. COOTBETCTBEHHO 3TOMY, YeM
TecHee CBSI3b, TeM 0oJiee ysI3BUMO NOBeJeHUE PACTEHUI B HcCJIeyeMon
HAMH IpoueccyajbHoil cucreme. OTCI0a CTAaHOBUTCS ICHO, UTO OLEHH-
Basi CHJIy CBSI3M MEXKAY BXOAOM H BBIXOJAOM HalleH CHCTEMbI, MOKHO
OyaeT NMOJYYHTh U YHMCJI0BbIe XapaKTePUCTUKH JIsl ONPe/ieIeHUsl CTe-
NEeHH YA3BHMOCTH PACTHUTEJBHBIX CHCTEM B JHUHAMHMKE MEHSIIOLLErocst
KJIIMAaTa.

Kak u3BecTHO, 17151 OLIEHKU TECHOTHI (CHJIbI) CBSI3U UCHONB3YIOT KO H-
LIUEHT KOPPEISUN U KOPPEIsMOHHOE oTHoleHue. [loka3arens «xoppens-
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LIMOHHOE OTHOIICHHUE» U3MEPSET CTENECHb KOPPEISILUU MpH JH000H ee op-
Me, a KO3((PUIMEHTOM KOPPEISLUU OLICHUBACTCS TOJIBKO JUHEWHAs CBA3b.
Ho HeoO0XoanmMo OTMETHTD, YTO MPHU aHATH3E OMOJOTHIECKUX OOBEKTOB Yallle
BCETO MPUAETCA UMETh JI€JI0 C HEJTMHEHHBIMU CBA3SIMH, KOIJJa IIPU OIMHAKO-
BBIX IIPUPALLEHUAX HE3aBUCUMOMU IIEpeMEeHHON X 3aBUCUMast IIEpEMEHHas Y
MeeT HEOIMHAKOBbIe NpupalleHus. [loatoMy u B uccienyemoil mpoueccy-
aJbHON PAaCTUTENIBHON CHCTEME CBS3b MEXAY IEPUOIOM JKU3HU U XapakTe-
PUCTUKAMM PACTUTEIIBHONM CUCTEMBI UMEET, KaK IIPaBUIIO, KPUBOJIUHEUHBIN
xapakrep. CrenoBareiabHO, OCHOBHOE BHUMaHHE HYXHO YIEISATb UMEHHO
pacueraM KOppesIILIMOHHOTO OTHOLIEHHsI. Kak moka3asl onbIT TaKUX HCCIeN0-
Bauuii (IIpockypsixos, 20098, ; 2011a, 6), npu H3y4eHUH PO ecCYATbLHOMT
PACTUTEJIBHOH CHCTEMBI pPacdeT KOPPeJSIHOHHOIO OTHOLICHHUS MEekKIy
ee BXO/IOM M BBIX00M 00s13aTesIeH.

Cuna uccienyemMoil CBSI3U MOXET BapbUpOBAaTh OT HYJs 10 YPOBHS
O6MM3KOTO K (PyHKIIMOHAJIBHOU CBS3U. UeM ONuKe KOppPessiIHUOHHOE OT-
HoueHue (77,,) K €AMHUIIE, TEM CUIILHEE CONPKEHHOCTh B U3MEHYHMBO-
CTU NMPHU3HAKOB, ONMke K QyHKIMOHANbHOM 3aBucUMOCTh Y oT X. Cre-
IIEHb CONpPSKEHHOCTU B BapUallMM JBYX BEJIMYMH IPU JIMHEWHON KOp-
pensiiuu O6oJiee TOYHO HU3MEpseTcs KBaJgpaToM KoddduimeHTa Koppe-
nsuuu (Cuenexop,1961:179; Jocnexos,1973:179). A npu HenuHEHHOMH
3aBUCUMOCTH — KBaJApaTOM BEJIHWYMHBl KOPPEJSLIMOHHOIO OTHOLIECHUS
(JIakuH,1990:234). DTa XapakTepuCcTHKa TECHOTHI CBSI3M, Ha3BaHHAs KO-
3¢ PuUIMEeHTOM JeTepMUHAIIMU, NTOKAa3bIBA€T Kakas J0Js Bapualuu 00-
YCJIOBJIEHA MMEHHO COITIacOBaHHBIM u3MeHeHueM Y u X. Ha pmaHHbIX
OCHOBAHMSX CYIIECTBYIOT OOIEIPUHATHIE B BApUAIIMOHHOM CTaTUCTHKE
KOJIMYECTBEHHBIE MPEACTaBICHUs O cl1aboil, cpeHel U CUIBHOW KOp-
pensiuoHHo# 3aBucumocTtu (Ypbax,1964; Jlocnexos,1973; Ilnoxusn-
ckuit,1980; Jlakun,1990). ITosToMy OpueHTHPYSCh HA HUX MOKHO AU-
(epeHunpoBaTh U KOJHYECTBEHHBbIC OLCHKH CTENEeHH YSA3BHMMOCTH
pacTuTeJdbHBIX cucTeM. Mcxoas n3 oOmenpuHATHIX MpeaCcTaBICHUH 0O
Kod(hpuueHTax AeTepMHUHALUU 3/1€Ch MOKHO HPEIJIOKHUTH YCIOBHYIO
HIKaly, KOTopas MO3BOJUT CYAUTb O TECHOTE CBSI3UM MEXKJYy IpHU3HAKa-
MH, OTpa)Karollei CTENEeHb ySI3BUMOCTH II0Ka3aTeaeld pacTUTENIbHbIX CU-
crem. Ilpu 7, = 0,5+0,6 yA3BUMOCTb MOXKHO CUUTATh cpeanein; 7, < 0,5
yKa3bIBaeT Ha cnalyio ysa3BUMOCTh. A mpu 7, > 0,7, korga oxono 50%
BapUallMy MOKa3aTelsl pacTUTEIbHONU cucTtemsbl (Y) 3aBUCUT OT Bapua-
UM X, MO)KHO KOHCTaTUPOBATh CUIIBHYIO YSI3BUMOCTb.

B nesiom Ko1MYeCTBEHHbIE OLICHKH CBSI3H MeKAY OTAeAbHbIMH NOKa-
3aTeJISIMH PACTHTEILHBIX CHCTEM ¢ BPeMEeHHOM IKAI0H (IIePHOIOM KU3-
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HU CHUCTEMBI) MOTYT ONpeAesAThLCS NPH BbIYMCICHUH psifa BeqanunH. He
TOJNBKO KOA((PUIMEHTOB KOPPESIUH, KOPPEIAHMOHHBIX OTHOIICHUH, HO U
perpeccuii. ITpu 5TOM Ipu apryMeHTe, KOTOPBIM SIBJISETCS BPEMEHHAS 1IIKAIa,
BCErJa OLEHUBaeTCs perpeccus Y no X.

B mpouecce XpoHOOMOIOTMYECKOTO aHaIM3a A MOKaszarenel pac-
TUTEJIBHBIX CHCTEM JIOJDKHBI PACCUMTBIBATHCA KPUTEPUN JMHEHHOCTH
KOppeJISIIUU, JOBEPUTEIbHbIE UHTEPBAJIbI, 3HAUUMOCTb PETPECCUU U T.J.
BaxXHpIM J0MOJHEHHEM 3TOTO Ipolecca SBISETCSA IOCTPOCHUE IMIIUPHU-
YECKUX JIMHUN pEerpeccuu, Ha OCHOBAHMM KOTOPBIX NPU OIPEAEIEHHBIX
OTpaHUYCHUSAX MOXKHO aHAJTU3UPOBATh pabOYUe TUMOTE3bl. 3a KaX AN 13-
YUYEHHBIN [IEPUOJI )KU3HU PACTUTEIBHON CUCTEMBI CPEJHIOI0 CKOPOCTh U3-
MEHEHHMsI €€ MOoKa3aTejaei MOXKHO PacCUUTATh, MOJIb3YSACh OOLUICIPUHSATHI-
MU PEKOMEHIALMSAMU 110 aHAJIU3Y PSAOB JUHAMUKH. J{1s pemeHust Takon
3a/1a4¥ HY>KHO OIPEACNIUTh CPEIHIO apu(METHUUECKYI0, UIU CPEAHIOI0
TF€OMETPUUYECKYIO CKOPOCTh U3MEHEHHU S AHAJIM3UPYEMOTO IOKA3aTeNs pac-
TUTEIbHOH cucteMbl. CpeaHsis reoMeTpuyeckas 6ojiee TOUHO XapaKTepH-
3yeT psaa auHamuku. Ho cpenuss apudmernyeckas, Kak IpaBuiio, He3Ha-
YUTEJIBbHO OTJIMYAETCA OT cpelHel reomerpuueckoil. K Tomy ke Bblunc-
JeHUe cpeiHel apudMeTHUecKoi mpolie, 4eM CpeHeld reOMEeTPUUIECKOH.
[TosTomy BMeECTO cpeaHell TEOMETPUUECKON B KaUE€CTBE XapaKTEPUCTUKU
TEMIIOB JIMHAMMKHU Yallle UCIOJIb3YIOT CpelHIo apupmernyeckyro (Jla-
KuH,1990:42-44; 271). CkopocTh U3MEHECHHUSI XaPAKTEPUCTHK PACTH-
TeJbHbIX CHCTEM TaKKe OTHOCHTCS K YHCJIY BaskHeHmmnx o0o0mia-
IOIMX YHMCJIOBBIX MOKa3aTejleil UX yA3BUMOCTH. A €€ OIpeAclieHue —
BIIOJIHE peajbHas 3a7aya KOJIMYECTBEHHOTO XPOHOOMOJIOTUYECKOrO aHa-
Ju3a PaCTUTEIbHBIX CUCTEM.

ANTOpuUTMBI U3yUEHUS! KPUBOJIMHENHBIX KOPPEJSLIMOHHBIX CBSI3€H U IPO-
Bepku HyneBo# runoressl (H,: 1 = 0) BEIOOPOYHBIX CTATUCTUYECKUX MOKA-
3areneii obmen3BectHol (Ypbax,1964; locnexos,1973; Ilnoxunckuii,1980;
Jlakun,1990). C ux NOMOUIBI0O MOXKHO OIpPEAEIUTh KOPPEISIUOHHOE OT-
HOIICHHE, OIMIUOKY, KPUTEPU CYIIECTBEHHOCTH, JOBEPUTEIbHBIA UHTEPBAI
KOPPEJSILIMOHHOTO OTHOILEHHS, MOIy4aTh TpaguuecKue JIMHUM PEerpeccun
¥ UX aHAJIHTHYeCKHe (OPMYIIbI, OTPAKAIONIME BPEMEHHON XOJ M3MEHEHHs
XapaKTEPUCTUK PACTUTEIbHBIX cUcTEM. [[09TOMYy M3y4asi cTeneHb TECHOTBI
U XapaKTep CBSA3H MeAY BXOJOM H BBIXOAOM IPOLECCYaJIbHOH pacTu-
TeJbHON CHCTEMBbI MOKHO 00beKTHBHO, KOJIHYECTBEHHO M JOCTOBEPHO
OLICHMBATh, KAK CTENEeHb ee yI3BUMOCTH B YCJIOBUSIX MEHSIOIIEr0Cs KJIU-
MaTa, TaK U BpeMennéﬁ X0 U3MeHeHHs ee mokasaresei. [Ipu sTom cra-
TUCTUYECKHUI aHATIU3 JAaCT BOBMOXKHOCTh N30€KaTh HEOOOCHOBAHHBIX U OLIH-
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OOUHBIX BBIBOJIOB O XapaKTepe CBs3U U ee TecHoTe. Ha ero ocHoBe TECHOTY
CBSI3M MEXJly BXOZOM U BBIXOZOM IIPOLIECCYaIbHOM CUCTEMBI IIPEICTAaBUTCS
BO3MOXXHBIM OLIGHUTH C JOCTATOYHOW OOBEKTHMBHOCTHIO U TOYHOCTHIO, IO-
CKOJIBKY UX XapaKTEPUCTUKH AOCTYIHBI ISl U3MEPEHUS, TOAAI0TCS KOJINYe-
CTBEHHOU OLICHKE.

HrnopupoBaHue KOJIMYECTBEHHOMN OLIEHKH CBSI3U MEXIY BXOAOM U BBIXO-
JIOM HCCJIEyEMBIX MPOLIECCYAIbHBIX PACTUTEIbHBIX CUCTEM MOXKET IIPHUBE-
CTH K OLIMOKaM NP NPUHATHH HEOOXOIUMBIX PELICHUH, KaK B OTHOLICHUU
MIOHMMAHUS IPOUCXOIAIIUX IPOLIECCOB, B OLIEHKaX CTENEHU YSA3BUMOCTH
PaCTUTENIBHBIX CUCTEM, TaK M B Pa3pabOTKe PallMOHAIBHOTO MPHPOAONOIb-
30BaHus. M, 4TO HE MEHEE III0X0, — OTCYTCTBHUE OLIEHKH CBSI3H, 103BOJISIET HE-
KOTOPBIM MPOTUBHHUKAM YCIICIIHO ONIIOHUPOBATH C YYCHBIMH, OOBUHSATH UX B
HEOOBEKTUBHOCTH, CIIEKYJISLIUH HAa YTPO3€ N3MEHEHUS KIIMMaTa, CTPEMIICHUN
BBIOUTH JUIs ce0s He0OOCHOBaHHOE (DMHAHCUPOBAHUE.

[IpuMeHss KOPPENAIUUOHHBIM U PErPECCUOHHBIN aHAJIN3, MOXKHO HUC-
CJ€0BaTh JUHAMUKY XapaKTEPUCTUK PA3IMYHbIX [TOKa3aTeIel pacCTeHUI
u (GOpMHUPYEMBIX UMHU PACTUTENBHBIX cuUcTeM. HaumHas ¢ mpoayKTUB-
HOCTH, )KHU3HECIOCOOHOCTH, KOHCOPTUBHBIX CBs3eil, OMOIEHOTHYECKUX
XapaKTepUCTUK U 3aKaHUYMBas MOKa3aTes MU OMOXMMHUYECKOro, Gpusno-
JOTMYECKOTO, TEHETUUYECKOTO0 U IPOUUX XapaKTEPUCTUK COCTOSIHUS pac-
TEHUN U pacTUTENbHBIX cucTeM. COBOKYNMHOCTD Ke 3THX Pe3yJbTAaTOB
HCCJIeIOBAHMH M aCT pellleHHMe HbIHE YpPe3BbIYaiHO aKTyaJbHBIX
3a1a4 KOJIMYEeCTBEHHOH OLEHKHM YS3BHMOCTH M YCTOHYMBOCTH pac-
THTEJbHBIX CHCTEM B L€JIOM.

B pasBuTHe cka3aHHOTO 3/1eCh HEOOXOIMMO OCTAaHOBUTCS €Ille Ha HEKO-
TOPBIX BaKHBIX METOJOJOIMYECKUX OCOOECHHOCTSIX XPOHOOHMOJIOTHYECKOTO
aHaiM3a. B ux uucie, npexnue BCEro, cileayeT OTMETUTh TO, YTO KOJIHYe-
CTBEHHbIC HCCJIEAO0BAHUS YSA3BMMOCTH M YCTOMYHMBOCTH IPOLECCyalib-
HBIX PACTHTEJBHBIX CHCTEM, a TAK/Ke XPOHOOHMOJIOTMYECKHH AHAJIM3
BPEMEHHOI0 X012 M3MEHEeHHsI HX XapAKTePHCTHK MOTYT IPOBOIUTHCS HA
Pa3HBIX YPOBHAX OPraHU3alMU PACTUTEIbHBIX CHCTEM, KaK 3TO II0Ka3aHO
Ha puc.9.

Hekoropble XapaKTepUCTUKU PaCTUTENIBHBIX CUCTEM MOKHO U3y4yaTh U Ha
YPOBHE OTAEIBHBIX OPraHU3MOB. DTO YMECTHO IIPH MCCIIEN0BAHUM, HAIIPU-
Mep, HaPsSMYIO 3aBUCSIINX OT U3MEHEHHS KIMMaTa ()eHOIOTHYECKHX U psijia
JpYyTUX Moka3aresei pactenuii. Oco6eHHO NpUBIEKATEIbHBIMH B JAHHOM OT-
HOILIEHUU OYyIyT pacTeHHs C OYEeHb OOJBIION UIUTEIBHOCTHIO JKU3HU. Benp,
KaK M3BECTHO, y psla BUJOB OHAa MOXKET IIPEBBILIATDH JAaKE MHOTUE ThICAYE-
JETHSL.
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Puc.9. YpoBHU XpOHOOMOIOTHYECKOTO aHATTN3a

Hcxonnblii Marepuan s XpoOHOOHOJIOTHYECKOTO aHajau3a JODKEH Haka-
IUTMBAThCS 10 KaXKJOMY M3 YPOBHEH HccieqyeMbIx cucTteM. B menom xe ¢
MIOBBIIIEHUEM YPOBHS B HEPAPXUU HCCIIETYEMBIX CUCTEM (puUC.9) HEn30€KHO
BO3PACTET U CIOKHOCTH cHUcTeMbl. OYEBHIHO, YTO TaKasl KPyMHas CUCTEMA,
KaK pacTUTENIbHBIA MOKPOB PErMOHA, 00J1aaeT HauOOJbIIEH CI0KHOCTHIO.
Ho ona, xak U3 KMPIUYUKOB, COCTOUT U3 COBOKYIHOCTH B3aMMOJICHCTBYIO-
IIMX CUCTEM HUXKHETO YPOBHsI ((PUTOIIEHO30B, OMOIIEHO30B U T.I1.). 1 B HaH-
HOW CBSI3U IIPEACTABISIETCS BEChbMa MOJIC3HBIM YUUTHIBATH PE3YJIbTaThl pazpa-
6oranHoro B.M.Bacunesuuem (1983) cuctemHoro moxoja K kiaccupukanuu
(UTOIICHO30B.

IIo mMepe Bo3pacTaHust ypOBHs U3y4acMOW PACTUTEIBHOM CHCTEMBI BO3-
pacTeT U CTpaTerHuecKuil ypoBEeHb XPOHOOMOJIIOTMYECKHX 3a/1a4, KOTOphIE
MOTYT pelIaThcsi Ha OCHOBE CUCTEMHOro aHainu3a. COOTBETCTBEHHO, K CaMO-
MY BBICOKOMY CTPaT€THUYE€CKOMY YPOBHIO MOXKHO OTHECTH H3yU€HHE YSA3BH-
MOCTH H BPEMEHHOTO X0J1a H3MEHEHHs ()IIOphI PernoHa u reHo(hoH/Ia pacTe-
HUH B HOBBIX KIIMMAaTHYeCKUX yCIoBusaX. Crofa e OTHOCSTCS UCCIIeIOBAHUS
M3MEHEeHHUs O0Iel MPOAYKTUBHOCTH PACTUTENLHOIO TOKPOBA, €r0 BIMSIHUS
Ha M3MEHEHMs BO3AYIIHOTO M TMIPOJIOTHYECKOTO peXMMa MECTHOCTH, 3a-
IIMTHO-OXPAaHHOHU posu U T.1. Takue 3a7a4u CUCTEMHOTO aHajIu3a MPUAETCS
pelarh yxe Ha ypOBHE PACTUTEIBHOTO MokpoBa peruoHoB (IIpockypsikos ,
20110).

COop MCXOTHBIX JaHHBIX JJIS aHAJU3a J0JDKEH TUIAHUPOBATHCS UCXOS U3
HEOOXOIMMOCTH X HAKOIUICHUS JJIsl ABYX BapHaHTOB 00palboTku: 1)kpaTko-
CPOYHO-TIO3TAIHOTO U 2) AIMHHONEepHoaAHOro. HeobxoauMocTs B 3TOM orpe-
JIeNSeTCsl CKOPOCTHIO U BEIMYMHOM TpaHCHOPMAIIUN UCCIIETYEMbIX XapaKTe-
PUCTHK pacTEHHI, a TakXKe 3a/auaMu aHanu3a. Ho Hy)kHO UMeTh B BUJTY, UTO
MIPU XPOHOOMOJIOTMUECKOM aHAJIM3€ PACTUTENILHBIX CUCTEM C TOUKHU 3PEHUS UX
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BPEMEHHOH CTaOHMILHOCTH HIIM BAPHAaGeIbHOCTH IPUIETCS H3y4aTh COOTHO-
LICHHE IIXPOKOTO PSiJia MPH3HAKOB PACTHTEIBHBIX ACCOLMALMIA C BPEMEHHOI
LIKAJIOW, KOTOPOU SABJISIETCS MEPUOJ JIET 3a TOCTATOYHO NPOAOJIKUTEIIbHBIN
IIPOMEKYTOK BpeMeHHU. IIpu 5TOM U3MEHEHUS XapaKTEPUCTUK CPEIbI 3a Psif
JIET MOTYT BBI3BATh CYIICCTBEHHBIC U3MEHEHMS KOJIUYECTBEHHBIX IIPU3HAKOB
y OOJBIIMHCTBA €IWHUI] PACTUTEIIBHBIX CUCTEM. A MO OTAEIBHBIM MPHU3HA-
KaM HX CBSA3U C BpeMeHH6171 LIKaJIOM MOT'YT OCTAaTbCsl HA YPOBHE CIIy4alHOU
Bapuauuu. To €CTb paCTUTENIbHASL CUCTEMA B ONPEACIICHHON €€ YaCTU MOXKET
OCTaThCsl CTAOMJILHOW BO BPEMEHH, a 10 APYTHMM NpHU3HaKaMm OyneT ys3BH-
Ma U3MEHEHUSIMH CpeJibl, MPOUCILIEANINMH 3a nepuos Habmonaenuit. Orcrona
OTpaHUYECHUS, KOTOPBIE NPUIAETCSA YUYUTHIBATh IIPU U3YYECHUM CBSI3U KOJIUYE-
CTBEHHBIX IPU3HAKOB C BPEMEHHOI WIKATIOH, MOIYT OKa3aThCsl HACTOIBKO
CYIIIECTBEHHBIMHU, YTO BO3HHUKHET HEOOXOIMMOCTh YBEJIWYEHHUSI CPOKOB Ha-
Omronenuii. M Tobko TOTAa M3yyaeMble CBSA3U CTaHYT JOCTATOYHO JI0CTOBEP-
HBIMU C TOYKHU 3PEHUsI MATEMaTUYECKOU CTATUCTUKHU.

JUist OBBIIEHUS! OOBEKTUBHOCTU U 3(P(PEKTUBHOTO MPAKTHUECKOTO HC-
MI0JIb30BAHUS PE3yJIbTATOB XPOHOOMOIOTUYECKOTO aHAJIN3a MOJTYYEeHHBIX Ha
MOCTOSIHHBIX MPOOHBIX IUIOIMIA/SIX HEOOX0AMMO CO31aTh CeTh MOCTOSTHHbIX
NPOOHBIX IUIOIIA/lell penpe3eHTATHBHYIO ISl KII4YeBbIX 00beKTOB pac-
TUTEJbHOT0 MOKPOBa. Bonpoc 0 Konu4yecTBe MOCTOSHHBIX MPOOHBIX IUIO-
mageil mo KaxaomMy KIHOUEBOMY OOBEKTY XPOHOOHMOJIOTMYECKOTo aHalln3a
TaKXe O4eHb BakeH. Jleo B TOM, YTO XpPOHOOMOJIOTMYECKUI aHaIu3 10-
XKEH ObITh oOecreueH HaJeKHOM (akTHUyecKoi ocHOBOW. VMHaye u Tak He-
MaJible 3aTpaThl Ha HErO0 MOTYT OKa3aTbcs Oecroiie3HbIMu. B naHHOM cBs3n
JUISL PELIeHNUs BOIIPOCa O MoA00pe MPOOHBIX IUIONIAIeH HY>)KHO OIIMPATHCS HE
TOJIBKO Ha OOIIENpPUHATHIE B OOTaHUKE CIIOCOOBI BRIOOpa OIMHAKOBBIX pac-
TUTENIbHBIX cUCTEM. [[OMUMO UX NPUMEHEHUS HY/KHO YYMTHIBATH U HAKO-
IVICHHBIN ONBIT IJIAHMPOBAHUSA JKCIEPHUMEHTOB, KOTOPOMY IIOCBSILECHA
OTrpOMHas JINTEpaTypa TEOPUU CTATUCTUYECKOIO aHAIIN3A.

IIpu BBICOKOI CTeneHH YA3BUMOCTH U3y4acMbIX [T0OKa3aTeleH, Iojyya-
eMble TpadUUeCKHe IMIMPHUCCKHE THHHH PErPECCHH UX BPEMEHHOTO XOJa
Oy/IyT HaIMIAHO U a[IeKBAaTHO WJUTIOCTPUPOBATh XapaKTep IMHAMHUYECKUX 3a-
KOHOMEPHOCTEH M3MEHEHUsI paCTUTENIbHBIX cUcTeM. B panpHeiiem rpadu-
YECKHUE SMIIMPUYECKUE JIMHUU PErpecCUM MOTYT IOABEPrarbCs PAaCIIMpPEH-
HOMY aHaJM3y B HApaBJICHUU MOAOOpPA U COBEPIICHCTBOBAHUS WHTEPIOIS-
LIUOHHOW (hOPMYIIBI ypaBHEHHS perpeccuu. it 3Toro MoryT NpuUMEHSThCS
npeoOpa3oBaHUs UCXOAHBIX JTAHHBIX MYTEM UX JIOTapu(pMHUPOBAHUS, B3ATUS
00OpaTHBIX BETUYMH, IPU KOTOPBIX CBSI3b OKAXKETCS JIMHEHHON U T.A. ['padu-
YECKUH aHajau3 MOMOXKET HAIIAAHO BBIABUTH M TaKue ClIydau, Korja IVIaB-

47



HOE HaIpaBlICeHUE TUHAMUKH CHIIBHO 3aTyIICBBIBAETCS KOJICOAHUSMU YJICHOB
psaga. OqHAKO B 3TUX CIydasx HY)KHO YYHTHIBaTh, YTO HAKOILUIEHHbIE Ma-
TepuajIbl XpPOHOOMOJIOTHYECKHUX HCCIIeJOBAHMI MOKA Pernpe3eHTATUBHBI
TOJIBKO /1J15l CPABHUTEJIHHO He00IbIIOT0 MEePUO/IA MOTOAHBIX U3MEHEH U,
N ceifuac eme OygeT mpe:kaeBpeMEHHO CYIUThb O LEJOCTHON KapTHHe
TpaHchOpMALMHU PACTUTEIbHBIX CHCTEM 32 IJIUTEIbHBIH Mepuoa u3me-
HeHHs KJIMMAaTa.

[To yka3aHHBIM BBIIIE TPUIMHAM HA JAHHOM 3Tare XPOHOOMOIOTUIECKUX
WCCIIEIOBAHUN TPEICTABIACTCS 11eJIeCO00pa3HbIM UATH 1O MYTH JaibHEH-
IIETO HAKOIUICHUS M aHaIn3a (aKTUYECKUX JAHHBIX, YTOOBI HIMETh BO3MOXK-
HOCTh TIIyOXXE€ BBIICHHTH OHMOJIOTMYECKHE TEHICHIIMH, OTpa’KaeMble Trpa-
(uyeckuMu U300paKEHUSIMU AYMIUPUICCKUX JTUHUN perpeccuu. ITO MOA-
TBEP)KIACTCS U MaTepHaliaMu YK€ BBITOJIHEHHOTO XPOHOOHOIOTHYECKOTO
aHaM3a, KOTOphIe OyAyT paCCMOTPEHBI B TPEThEH IMIaBe KHUTU. B monb3y He-
00XOMMOCTH COOIIOACHUS «30JI0TOM» CEPEIUHBI IIPH aHAIHU3E PE3YIHTATOB
HAOIOICHUH YMECTHO MPOIMTUPOBATH CIOBa IIMPOKO M3BECTHOTO aBTOPA
pabot o npukiIagHON Maremaruueckoi craructuke — Jlx.Y.Cuenexopa. On
nucan: «B HameM OTHOIICHUHU K 3KCIIEPUMEHTAIIBHBIM JTaHHBIM MOTYT OBITh
JIBE KpalHOCTH, KOTOpBIE clieayeT n3berars. OHa U3 HUX COCTOUT B TOM, YTO
YAENSAETCS CIUIIKOM OOINBIIOC BHUMAHHME MEIKHUM JETalsIM BBIOOPOYHOTO
BapbUPOBAHUS U HE UCIOIB3YETCsS BO3MOXKHOCTh 00OOIICHHS JAHHBIX C TO-
CJIEYIOIIUMHU BBIBOJAAMH OTHOCUTEIILHO COBOKYITHOCTH. BTopas kpaitHOCTh
XapaKTepHU3yeTcsl MPEeHEOPEKUTEILHBIM OTHOIICHUEM K MCXOJHBIM JTAHHBIM
U CTPEMJICHHEM TOCKOpee MEePEeHTH K CPEeIHUM U K JIPYTUM 000OIIEHHBIM
nokazatensMm. O6a ATH HanpaBlIeHUsS] MPUBOIAT K MOTepe UHPOPMAIUH, CO-
JIeprKallerics B SKCIepUMEHTaNIbHBIX JaHHBIX» (CHenexop, 1961:139).

Metoauueckue TpeOOBaHUS K CTaTUCTHUECKOMY aHAIHM3y MaTepUasioB
HaOmoneHnit oomen3BecTHbl. OHU MOIPOOHO M3I0KEHBI BO MHOTUX CHEIIH-
anpHbIX mocobusx (Cuenexop, 1961; Ypbax, 1963; Benriens,1969; Murpo-
nonbsckuii, 1971; ocnexos, 1973; Jlakun,1990). BeInoaHEeHHBIE ¢ y4eTOM
3TUX TPEOOBAHMIA OIICHKU KOPPEISAIIMOHHBIX OTHOIICHHI, TOCTPOCHHBIE TPa-
(uyeckre 3aBUCIMOCTH U PACCUUTAHHBIC YPABHEHUS PETPECCHH NaTyT BO3-
MO>KHOCTh OOBEKTUBHO U MPUTOM KOJTHUYECTBEHHO CYAHUTH O BpeMeHH6M X0j1e
Y XapaKTepe U3MEHEHU PacTUTENBHOTO TOKpOBa. B 11e51om ke oka3piBaeTcs
BO3MOXKHBIM OTIEPATHBHO, C IIMPOKUM HCIIOJIb30BAHUEM KOMIIBIOTEPHOH TeX-
HUKU U ee porpamm, o0pabaTsiBaTh OrPOMHBIE MAaCCUBBI XPOHOOHOIOTHYe-
CKoi HH(GOPMAIH U OIICHUBAThH JOCTOBEPHOCTH PE3yJIbTaTOB.

BwmecTte ¢ TeM HY»KHO UMETh B BUJY, YTO IIPU XPOHOOHOIOTHYECKOM aHa-
nau3e OymyT HMCCIeNoBaThCs CaMble pPa3HbIC MOKA3aTeNU PACTUTENBHBIX CH-
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cTeM. /1 HeT HUKaKOW rapaHTHH, YTO THIIBI pacnpeae/IeHUusl XapaKTepu-
CTHK 3THX INOKa3arejeld Bcerga OyaiyT COOTBETCTBOBATH 3aKOHAM HOp-
MAJILHOTO paclpelejeHusl, HA KOTOPOM 0a3MpPYIOTCSl KPUTEPUH CTATH-
CTHYECKOM OLIEHKH J0CTOBEPHOCTH. B TakuX Cily4yasx OLlEHKa 3HAYMMOCTHU
paccYMTaHHBIX MOKA3aTesIed Mo 3TUM KpuTepusM (Harpumep, t-CTbroeHTa,
F-®umepa) cranosurcs yxxe HenpaBoMepHoii ([Jocnexos,1973; Jlakun,1990;
Hnaros,2010).

B nanHoil cBsi3u npu 00paboTKe MaTepHanoB XPOHOOHOIOTUYECKUX HC-
CJICZIOBAaHMI MPEJICTABIISACTCS 1eIeCO00pa3HbIM MPUMEHUTH (QyHIaMEHTab-
HBI OOIIIEHAYYHBIN MPUHIUI arpodaIiy JOCTOBEPHOCTU. B cooTBeTCTBHM
C 3TUM IPUHIUIIOM JOCTOBEPHBIMU SBIISIOTCS Takue (PAaKThl U 3aKOHOMEP-
HOCTHU, KOTOpBIE MIOBTOPSAIOTCS (BOCHIPOU3BOAATCS) Ha aHAJIOTMYHBIX 00bEK-
tax. UToObI peann30BaTh TOT IPUHIHIL, 0 KAKAOMY KJIH0YeBOMY 00bEKTY
XPOHOOHOJIOTHYECKOr0 aHAIN3A HAJ0 3aKJIaAbIBATh Psii AHAJOTHYHBIX
npoOHBIX miaomanei. U Ha kaxknoi u3 3TUX NPOOHBIX IJIOMIATEH J0JIK-
Hbl OBITH COOpPaHBbI JaHHbIC O NMOTOAWYHON JUHAMHKE XapPaKTePHCTHK
H3y4aeMbIX IOKa3aTeJieil pACTUTEeNbHbBIX CHCTEM.

anee, HyX&HO yO0eaMTBCA B TOM, 4YTO sl J1000i mMapbl NPOOHBIX
IVI0IA/AeH KJII0YeBOro 00beKTa MesK1y MCXOAHBIMHU JaHHBIMH Xapak-
TEePUCTHK HX MOKAa3aTeJied, CONPSAKEHHBIMH 110 IoAaM XPOHOOHO0JI0-
THYeCKHX HaO/I0JeHHul, CylecTByeT CTATHCTHYEeCKH J0CTOBepHas,
TecHas JUHeliHasi koppeasinus. /15 Takoil mpoBepku HEOOXOIUMO pac-
CUUTaTh KOAPPULUUEHTH KOPPEIALHUU MEXAY CONPSIKEHHBIMHU 10 TrogaM
HaOII0AeHUN JaHHBIMU 3aJ10’)KEHHBIX TPOOHBIX TuTomanei. M ecinu Mexay
CpPaBHUBAEMBIMHU MapaMU MPOOHBIX MO KO3(DPHUIIMEHTHI Koppems-
UM XapaKTEPUCTHK II0Ka3aTelIed MX PACTUTEIbHBIX CHUCTEM OKaXyTCs
BBICOKMMHM U CTAaTUCTHYECKHU JOCTOBEPHBIMH, TO 3TO U OyIeT CBUACTEIb-
CTBOBaTb O IOBTOPSIEMOCTH (BOCIPOU3BOAMMOCTH) YCTAHOBJIEHHBIX 3a-
koHOMepHocTel. To ecTh Hylnb-runoTe3a 0 NOBTOPAEMOCTH (BOCIPOU3BO-
JUMOCTH) YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEN YA3BUMOCTH PACTUTEIBHBIX
CHUCTEM HE OTBEpraercs.

JUisl OLIEHKH 3HAYMMOCTH KOA((UIIMEHTOB KOppessuuu (), MoIyuYeHHBIX
IIpU TOMAPHOM aHAJIM3€ MPOOHBIX IJIOLIA/eH, UX HYKHO MpeoOpa3oBaTh B
npeioxkeHnyto P.duimepom BenuuuHy 3€T (Z), KOTopasi pacnpeaeiaeHa Hop-
ManbHO. IIpoBepka 3HAYMMOCTH MOITYYEHHBIX KO3()(OUIIMEHTOB KOPPEISILIUN
C mpuMeHeHHeM mpeoOpaszoBanus 1o P.duiiepy Mo3BOIUT CTaTUCTHYECKU
JIOCTOBEPHO BBIACHUTH (PaKThl HATMYUS WIIA OTCYTCTBUS IOBTOPSIEMOCTH 3a-
KOHOMEPHOCTEH BBISBICHHBIX IPU XpOHOOHOIIOrHYeckoM aHanuse. [Ipurom
HMMEHHO JUIs TEX CJIy4aeB, KOIZla paclpeaeeHusl U3y4yaeMblX XapaKTEPUCTUK
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PacTUTENIBHBIX CUCTEM OTIMYAIOTCA OT HOpMaibHOTo. Tabnuua ass nepeBo-
na ko3¢ (UIHEeHTa KOPPEISAIUH B BEITUUMHY 3€T OIMyOJIMKOBaHA B IMOCOOMSIX
M0 CTaTUCTHKE (cM. Hanpumep, Ypoax, 1963; locnexos,1973; Jlakuu,1990).
Ona mo3BOJIsIET paccuuTaTh CTAHAAPTHYIO OMIMOKY Z U €€ JIOBepUTEIbHbIC
rpanunel Ha 1% u 5% ypoBHE 3HAYUMMOCTHU. A IIOCIIE OIIPENEIECHUS 10BEPU-
TEJIHBIX TPAaHUI] Z OOpaTHBIM PeoOpa3oBaHUEM — HAWTH BETUYUHBI 7, U
7\ - HO B HAIIIEM CITy4yae B 3TOM U HET He0OX0auMocTH. [IpoBepuTh HyneByIo
runotesy (H,: 7= 0) o cxoacTBe MpoOHBIX MJIOMIAACH MOXKHO 1 0€3 TaKUX TIe-
pepacueToB, a HEMOCPEACTBEHHO MO CHeNHaIbHOM TabauIe, HalpuMep, OIy-
omukoBanHO# b.A.JlociexoBbim (1973:313). B ato#i Tabnuie (mpuioxeHue
2) naHbl TpaHUYHbIE BETMYMHBI KO UIMEHTOB Koppessiuuu Ha 5% u 1%
YPOBHSIX 3HaYMMOCTH. CBsI3b CUMTAETCs CyllecTBeHHON u H, orBepraercs,
€CIH 7'y > Ty, HYIIB-TUIIOTE3A HE OTBEPraCTCA, KOTIA 7y < T'ray -

[To marepuanaM TaOIUILBI TPUIOKEHUS 2 JIETKO 3aMETHTb, YTO pa3Mep Bbl-
60pkHu (yurcna et HaOIIoeHU) onpeaesseTcs: BennuuHoi 7. Ilostomy s
A0KA3aTeIbCTBA CHIIBHBIX CBfA3eH MeXkK1y aHAJIN3HPYeMbIMU XapaKTepH-
CTHKAMM CPABHMBAEMbIX Nap NPOOHBIX NJI0MIA/Ieii HE0OX0IMMbI IaHHbIE
8+12 gert Habronenuii. Ho, kak yxe 0TMe4anoch BBIIIE, C OMOJIOTHYECKIX
MO3UIUK HEOOXOAMMAs JUTUTEIbHOCTh HAOMIOAEHUI MOXKET KOPPEKTHPOBATh-
csl B elle OOJBIIYI0O CTOPOHY B 3aBUCUMOCTHU OT CHEUU(UKU TOBEICHUS U3-
y4aeMbIX [IPU3HAKOB.

[Ipu ycrnoBuM TMHEHHOCTHU CBSA3M MEXY MPOOHBIMH IUIOLIAIIMU KITFOYe-
BOro 00BEKTa M OOHAPYKEHUSI CTATUCTHYECKU JIOKa3aHHOTO CXOJCTBA (I10-
BTOPSIEMOCTH) BBISBJICHHBIX 3aKOHOMEPHOCTEH MOXKHO CUMUTATh, YTO U pe-
3yJBTaThl XPOHOOMOJIOTMYECKOTO aHanu3a OyAayT JOCTOBEPHBI. A IOTy4YeH-
HBIE TIPH ATOM IpapUUeCKue JUHUU PErPecCcuu U (OpMyIbl TOXKE TOCTOBEPHO
OTP@XKAIOT CYIIECTBYIONME B MPHPOIE 3aKOHOMEPHOCTH BPEMEHHOIO XOJa
U3y4YaeMbIX XapaKTEPUCTHK PACTUTEIbHBIX cucTeM. OCHOBBIBAsICh HA 3TOM
MOXHO OOBETUHUTH JJAHHBIE 110 CXOAHBIM MPOOHBIM IUIOIMIASAM H3Y4aeMOro
KIIIOUEBOT0 00BEKTa IS MMOMyUYeHHUs elle 0oJiee HaJeKHBIX CTaTUCTUYECKUX
OLIEHOK CTa0MJIBHOCTU WJIM YA3BHUMOCTH XapaKTEPUCTHK PACTHTEIbHON cH-
CTEMbI M PACYETOB JTMHUH PErPeCCHH, OTPAKAIOIINX BPEMEHHOM X0/ H3MEHe-
HUS YS3BISIEMbIX TIOKa3aTeNeil pacTUTENIbHBIX CUCTEM.

C npyroii cTOpoHBI pe3y/IbTaThl TAKOH NMPOBEPKH MO3BOJIAT OJHOBpe-
MEHHO pPeluThb U JAPYryI0 oYeHb Ba:KHYI0 3agadyy. OHU AaayT BO3MOK-
HOCTh Yy0eIUThCSI B MPABWJIBHOCTH NMOAOOPAa MPOOHBIX IJIOIIAAEH /s
XPOHOOHOJIOTHYECKOr0 aHAIN3A KI4YeBOro odbekra. [IpoGHbIe miomia-
I, 7151 KOTOPBIX aHaIu3 K03()(QUIMEHTOB KOPPEISAIMU HE MTOATBEPANI CXO-
CTBa 3aKOHOMEPHOCTEH, JOIKHBI ObITh OTOPAKOBAHBI.

50



Oco0eHHOCTH NMPUMEHEHHUSI AJTOPUTMOB CTATHCTHYECKOI0 aHAJIN3a
AJISl XPOHOOHOIOTHYECKUX MCCIe0BAHNI 31eCh MOKHO NMPONJLJIIOCTPH-
POBaTh HA KOHKPETHOM NpHUMepe 00pabOTKH MaTepruaioB HaOIIOACHUH 32
TUHAMHUKON eHocoObITH. [{enbio TakuX MCCleOBaHUN SIBIISETCS TOTyde-
HYE CBEJICHMI O CTENEHM YA3BMMOCTH H BPEMEHHOMN JMHAMUKE M3MEHEHHS
(eHOCOoOBITUH pacTUTENBHBIX cucTeM. Benp TpaHnchopmanus Kiumara Mo-
KET BbI3BaTb OYEHb CYIECTBEHHBIE CIIBUTH CPOKOB HACTyIUIEHUsS (eHodas
y pacTteHuil. A moToMy paHee HapaOOTaHHBIE 3HAHUS yXKe MOTpeOyroT 00s13a-
TEJIbHON KOPPEKTUPOBKHU.

B cooTBeTCTBHMM C M310KEHHBIM BBIIIE METOAOJIOTMYECKUM IOAXOJ0M
IpyU U3YYCHHH JWHAMUKH (EHOCOOBITHI HabIromaeMble pacTeHHs Iiele-
CO00pa3HO paccMaTpUBaTh KaK XPOHOOHMOJIOTHYECKYIO MPOLECCyalbHYIO
CUCTEMY, KOTOpasi IpHU U3MEHEHUU KIMMaTa UMEET OIpPENEIECHHYIO ToCIe-
JIOBAaTeJIbHOCTh COCTOSIHUM BO BpeMEHHU. BXomom B 3Ty cucteMy siBisieTcs
M3ydaeMblil IIEpHOJ] €€ JKU3HH, T.e. BPEMEHHOM MHTEpBAll JIET, B TCUCHHE
KOTOPOTO OHAa (D)YHKIIMOHHUPYET. A KOHKPETHBIMH COCTOSIHHSIMH TIepuoIa
KU3HU OyyT OXBauyeHHBIE UCCIIETOBAaHUAME To/bl Habmonenuii. Ha BbIxo-
Jie TAaKOW CHCTEMBI MOXKHO M3ydYaTh JIOOBbIE (PEHOIOTHUYECKUE XapaKTepH-
cTuKHU pacteHuil. [Ipu 3TOM BakHO, YTOOBI (heHOHAONIOICHHS TPOBOAMIUCH
Ha IMOCTOSSHHOM OOBEKTEe, a HAKOILJICHHOH 0a30# JaHHBIX 00€CIECYMBAIOCH
coOtoIeHNe MPUHLNINA €JUHCTBEHHOIO Pa3jiudusl — MEHSIOUIErocs KiH-
MaTHYECKOro pekuMa MecTHOCTH. Mccenenys cBs3b MEXIy BXOJOM TakKoW
CUCTEMBI (TIEPHOJOM JKHM3HU) U €€ BBIXOJOM ((eHomaTaMu) MOXKHO TIOY-
YUTh CBEJCHHS O BPEMEHHOMN JMHAMHUKE H3MEHEHHi CPOKOB HACTYIUICHHUS
(eHoCOOBITHH, a TaK)Ke CTENEHH MX YSI3BUMOCTH B NepHOA TpaHchopma-
uuu kiumara. [IpeactaBuTcs BO3MOKHBIM HCIIOJIB30BaTh CTaTUCTHYECKUE
METO/Ibl KOJINYECTBEHHOM OIIEHKHM TECHOTBI CBSI3M, YTO OYEHb BA)KHO IS
YBEPEHHOCTH B IOJIYYEHHBIX BBIBOJIaX. OTBIT MHOTOJETHUX HAOIIOACHUIA
MOKa3aj, 4TO CBSI3b MEX]y HCCIEAYEMBbIM NEPUOJIOM JIET U (eHOIOrnde-
CKMMHM XapaKTEpUCTUKAMH HOCHUT, KaK MPaBUIIO, KpUBOJIMHEMHBIN XapaKTep
(ITpockypsikos, 2009a,r; 2011a). IToaTomy 31€8Ch HEOOXOAMMO PACCUUTHI-
BaTh KOPPEISIIUOHHOE OTHOILIEHHE.

Kak u3BecTHO, mpH n3ydyeHUU (EHOJOTUU PACTEHUI MBI HMEEM JeJo C
KaJleHJapHBIMH JJaTaMU. A TTOTOMY MX CTaTUCTHYEcKas 00paboTka B 00bIU-
HOM BMJI€ 3aTpyAHHUTENbHA. JIJIsl 3TOTO KaJeHJapHbIE 1aThl HYKHO Iepe-
BOJUTH B PSiJI YUCEN MO CrenuanbHoi Tabmume. CaenaTh Takyro TaOIHILy
HECJI0)KHO. JJI1 pernoHOB CEBEPHBIX INMPOT HAJI0 IEPECUUTATh AaThl B HA-
pacTaromieM utore cymmsbl udp HaunHas ¢ 1 mapra. Torma, Hanmpumep, |
anpens Oyxnet 32-piM aHEM, | Masg — 62-bIM THEM U T.JI., KaK 3TO IMOKa3aHO
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B NpuiioskeHUuu 1. MOXHO MOJIb30BaThCS U OMYyOIMKOBAHHBIMH TaOIULIAMU
(3aitues, 1981).

IIPUMEP. B xauecTBe UCXOIHBIX JAHHBIX JUISI WJUIKOCTPALIMU CKa3aHHO-
r0O BBIIIE BOCHOJNb3yeMcs (aKTHUECKUMHU Marepuaiamu 15-JeTHuUX mpeem-
CTBEHHBIX HAOJIONEHUM 3a AaTOW Havaja LBETEHMs KEHIBIPS JIAHIIETOIUCT-
Horo (Apocynum lancifolium Russan.) BBIIIOIHEHHBIX HA YYaCTKE TYTaHbBIX
pacTuTeNnbHBIX coolmecTB AensThl p. Mnu B FOxuom [Ipubanxamse. Yya-
cTok umeet koopauHatel 45°19. 974 c.ur., 75°13.732 B.1., 355 m.H.y.M. Xa-
PaKTepUCTUKA PACTCHUI 3TOTO KIFOYEBOT0 y4acTKa ObliIa MoapoOHO paccMo-
Tpena B psne crareit ([Ipockypsikos, 2002a, 6; 2003; 2005; 2006; 2007a, 6).
[TosToMy 311ech Ha Hel OCTaHABIMBAThCA MOKa He OyaeM. OTMETUM JIUIIb,
YTO KEHJBIPH JIAHLIETOJIMCTHBIA — OCHOBHOM PAHHEJIETHUM BBICOKOIIPOILYK-
TUBHBIM MEJJOHOC JAHHOT'O PErHOHA.

Jnist pacyera HeOOXOIMMBIX TIOKa3aTeNeil MaTepuabl OJNIEeBbIX HAOIIOIe-
Huil 3a nepuoa ¢ 1994 no 2008rr. pa3mernanucs B Tabnuie 1. B ee nepsoit
rpade (roasl HAOMIONEHUI) U YETBEPTOH (JIaThl HaYaJIa IBETCHIS) 3aIIMChIBA-
JMCh UCXOHbIE TaHHbIe HaOmoneHuil. B rpadax «mara Hayana nBeTeHus» U
«TPYMIIOBOE CpeaHee» HuppaMu BBEPXY BBIIMHCAHBI 3HAUEHUS J1aT [[BETCHUS,
nepecynTaHHble 10 MPUIIOKEHUIO 1, a 1oJ] HUMU B CKOOKaX yKa3aHbl COOT-
BETCTBYIOIIME UM KaJICHJapPHbIE J1aThl.

B cooTrBeTcTBUM C PEKOMEHIALUSAMU CTaTUCTUYECKUX PYKOBOACTB, IIPU
U3yYEHUH KPHUBOJIMHEHHBIX KOPPENSLUOHHBIX CBS3eH BeCh PsAJ HaOromae-
MBIX BEJIMYMH HMPUHATO pa3OuBarh Ha 4-7 TPy TaK, YTOObI B KXKA0H rpymn-
e He3aBUCUMOTO Ipu3HaKa X ObLJIO He MeHee IBYX HabmoneHui. [1pu stom
MHTEPBaJIbl TPYII MOTYT OBITh pa3inyHbl. Ho HEOOX0MMO yYUTHIBATh, UTO,
€CJIM pacrpeieIeHue BapUaHT IO IPYIMIaM CTAaHOBUTCS CIMIIKOM I'pyObIM, TO
KOPPEJSILIMOHHOE OTHOIIEHUE OyJIeT yMEHBIIIAThCS.

B paccmarpuBaemMoM npuMepe UCXOAHbIE MaHHbIe B Tabmuie | pa3doutsl
0 ToAaM HaOMIONEHUI Ha 5 TPYIN B BO3pAcTaIOUIEM MOPSIKE JIET TaK, YTO-
ObI B KQ)XJI0W rpynime ObUIO MO TPU roja. 3aTeM BBIYUCISIIACH 00IIas cpej-

Hss apudMeTHUecKasl 1aTa Havala [BETeHUs () ) U TPYMIOBBIE CPEAHUE

JaThl Hayasa [BeTeHUs (), ) COOTBETCTBYIOIINE KaXKION 3apUKCUPOBAHHON
rpymnmne JeT. Onpeaensainch CyMMBbI KBaIpaTOB OTKJIIOHEHHH JIJIs1 TPYIIIIOBOTO

[2(Y - )_7x)2 ] 1 o6urero [ 2(Y — )7)2] BapbUPOBAHMs JaThl Hauaja IBeTe-
Hus. Bee pacdersl genananch TOJBKO MO MEPECUUTAHHBIM MO CleUUaIbHON
Tabnuue (mpunoxenus 1) naram. MToroBeie 1aHHbIE MOACTABISUIUCH B (hop-
MYJIbl, C IOMOIIBIO KOTOPBIX OMpEesiach BEIUYNHA KOPPEISIIHOHHOTO OT-
HOILIEHUS, €TO OINOKA M KPUTEPHH CyIlIeCTBEHHOCTH.
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Tabnuya 1

Pacuer BcriomorareabHbBIX BEITUUYHH JJISA BBIYUCJIICHUA
KOPPEIALUMOHHOIO OTHOLICHUS

My

(¥ -y’

1286,4

Ton I'pyn- | Yucno Jara I'pynno- | Orkao- | Keagpar | Otkno- | Keagpar
Haba0- NnoBRoe Habo Havana BOC HCHHC OTKJIOHC- HCHHEC OTRKJ/I0HE-
AeHui cpen- | AeHMil | UBeTEHHA | cpenHee naThbl HHA AaThi |  MHA

X Hee V. oT rpyn—- | (¥ —3,)? or | (¥-7)
X; n, Y noBOro ofmeii :
CpeaH. cpenHei |
Y-3, =¥
1994 109 0,67 0,45 11,8 139,24
(17 urons) o
1995 1995 3 112 108,33 3,67 13,47 14,8 219,04
(20 nronsn) | (16monn)
1996 104 -4,33 18,75 6,8 46,24
(12 mHrousn) N
1997 86 -12,33 152,03 -11,2 125,44
(25 man)
1998 1998 3 103 98,33 4,67 21,81 5.8 33,64
(11 uronn) | (6 wionn)
1999 106 7,67 58,83 8,8 77,44
(14 urons)
2000 106 6,33 40,07 88 77,44
(14 uronsn)
2001 2001 3 96 99,67 -3,67 13,47 -1,2 1,44
- (4 monn) | (8 uwnn)
2002 97 -2,67 7,13 -0,2 0,04
(S uronn)
2003 103 10 100 5,8 33,64
(11miousn)
2004 2004 3 85 93 -8 64 -12,2 148,84
(24 man) | (1 urons) B
2005 91 2 4 6,2 38,44
(30 mas)
2006 87 0,33 0,11 I -10,2 104,04
(26 man) |
2007 2007 3 84 86,67 -2,67 7,13 | -132 174,24
(23 man) | (26 man) |
2008 89 2,33 5,43 -8,2 67,24
(28 man) | [
_ 1Y =1458 Z(r-3.)" 5 -y
F=2001 [H=13 { p <902 - 506,68 ] ~ 12864
, _Z(Y-5)'-EZ(Y-F,)" 12864 506,68 =0.6061;
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] -7, [1-0,6061
Mo = 1% = JO.6061 =0,7785; 8, == == > =074l

7, _ 0,7785

1 paxm 5y 0,1741

[ =4,47; mpu v=n-2=15-2=13;5 f4,u = 2,10

Lotmasn=3,01;5 17, % tos5,= 0,78 £2,16 x 0,17 = 0,78 + 0,37,
H, orBepraetcst (2,00 > Lo1maai)

B tabnune 1 npuHATH cieqyronme 0003HaYCHUS:

* ¥ —oOwas cpenuss apudmMernyeckas AaThl Hauyaja [BETCHUS,

* ), - 4YaCTHBIE CpPE/IHHE BEJIMYNHBI JaThl Hayajla IBETCHUS LIS KaXK10i 13
3aUKCUPOBAHHBIX TPYIII JIET HAOIIOIEHU;

* 7],, — KOPPEISAIMOHHOE OTHOLIEHHE Y (IaThl Hadana LBETeHHs) 1mo X
(rozbl HAOTIOMCHMH ),

* S, — OIIMOKa KOPPETALMOHHOTO OTHOLIEHHS;

* 2. — CyMMa, 3HaK CyMMUPOBAHUS;

* n — 00beM BBIOODPKH;

* V — YUCJIO CTETeHel CBOOOIBI;

* by paen— PAKTHYECKOE 3HAUEHHE KpUTEPHS t-CThIONEHTA,;

* psmatn A Lo 1mac, TAOTMUHBIC 3HAUEHUS KpuTepus t-Cthionenta 1ist 1% u 5%
YPOBHS 3HAYUMOCTH.

Kak Buaum, Aara Hayaja nBeTeHHMs KEHIbIPS BeChbMa CYIECTBEHHO
KOppeJupyeT ¢ U3y4aeMbIM MEPHOIOM KU3HHM pacreHui. TecHoTa 3TOM
cBs3M cocraysieT 6onee 77% (17,,= 0,7785) or monnoii HepaspbiBHOM. Hyite-
Basi rMIoTe3a 00 OTCYTCTBHUM CBsI3U OTBepraercst Ha 1%-oM ypoBHE 3HaUUMO-
CTH, T.K. ?pu0™ Lo1magr- [I0TOMY BBIIIOJIHEHHBIE PACYETHI C BEPOATHOCTBIO 99%
NOATBEPKAAIOT HAJINYHME CTATHCTHYCCKH 3HAYUMOM, 0JIN3K0H K (PyHKIH-
OHAJILHOH CBAI3U U BBICOKOH CTENEHH YA3BUMOCTH (PEHOJI0THYEeCKOro Mo~
Kasareysd B JaHHbIW NE€PHOA M3MEHEHHUs KJIMMATA.

JInst pellieHns 3aady aHANM3a 3aKOHOMEPHOCTEil BPEMEHHOTO XO[a H3-
MEHEHHMs JIaThl Hayaja I[BETEHUS L€JIeCO00pa3HO BOCIOIB30BATHCS Ipadu-
YEeCKUM H300paKeHHEM JIMHUM PErpeccHH, KOTopas OTPa3HUT YCPEAHEHHOE
TeueHne QyHKIMM ((heHoAaTsl) IpU PaBHOMEPHOM YBEITHYEHUHM apryMeHTa
(;et HabmoneHuit). be3 1onoTHUTENbHBIX BEIUMCICHUH JIMHUIO PETPECCUH C
JOCTATOYHBIM MPUOIMKEHUEM MOXKHO HMOCTPOUTH IpapuueCcKUM CIOCOOOM.
C 1enbro Takoro NOCTPOECHUS IMHUH PETPECCUU TOUKH C KOOPIUHATAMU 3Ha-

YEHWH TPYNNOBBIX CPEAHUX X, H YV, B KaJCHIAPHBIX Jarax (CMOTPUTE B
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tabauie Nel: 1995t u 16 uronst; 1998r u 6 uronst; 2001r u 8 uronst; 2004r u
1 utons; 2007 u 26 Mas) ObLIIM HAHECEHBI HA Tpa(UK U COSAUHEHBI IITAaBHON
auHued (cM. Ha puc.10, — CIUIOIHYO JIMHUIO C MapKEpPaMHM OTMEYaroIIUMHU
KOOPJIMHATHI TPYIIOBBIX CPEIHUX).

21.mo0H
16.110H -
11.MI0H
06.10H

01.MHOH -

HaTta Hayana uBeTeHus

27.main

22.man T T T
1990 1995 2000 2005 2010

lNop

Pucl10. lunamuika 1atel Hayasaa [BETEHUS KEHIbIPSL.
IlosicHeHUs B TEKCTE.

[Tomydennas kpuBasi iuHus perpeccun (puc.10) mokassiBaet, 4To 3a Ha-
OmromaeMblil IEPUOI UMENI0 MECTO OYEHb CYIIECTBEHHOE M3MEHEHHUE JIaThl
Hauaja 1BeTeHus KeHaeIps. [Ipu aToM mpouecc Tpancopmanuy Hayana mBe-
TeHus men HepasHoMepHo. C 1995 no 1998 ron nara Hauana BETEHUSI KEH-
nbips ctana Ha 10 nHel paHbiie. 3aTeM 3TOT MPOLECC 3aMeUIHIICS, U JaTa
Hauaja [[BeTEHUs JIaXKe CABUHYIIACh Ha Oosee mo3aHui cpok. Ho motom mpo-
LlecC CMEILEHUs JaThl Hayalaa LBETEHUs OISATh YCKOPHWICS B HANpaBICHUHU
0osiee paHHUX CPOKOB. A B 1I€JIOM 3a HAOMIONAaeMBbIi TIEPUOJ] ATa Jara cTala
panbiiue Ha 20 nHei. OYeBHUIHO, YTO BbISIBJIICHHAs TEHJICHLUS B CMEUICHUU
JaThl [BETeHHs OyleT MPOAOJDKEHA, €CIIM COXPAHUTCS PEKUM H3MEHECHUS
KJIMMara.

Marepuanbl Halero mpuMepa BBI3BIBAIOT COOJIa3H MPOU3BECTH Olepa-
LIMIO BBIPABHUBAHUS C 1I€JIbIO TIOJTYUYEHHUsI IMHEWHOM perpeccuu AaThl Hayasaa
1BeTeHus: KeHAbIpst. OHAKO, KaK TMOKA3bIBAET OIMBIT XPOHOOHOIOTHUYECKOTO
aHaJu3a, 3/1€Ch JIy4llle HE CHEUIUTh U MPOSIBUTH OCTOPOXKHOCTb. Benb, kak
HM3BECTHO, CTAaTHUCTHUYCCKHMI aHAIM3 HE 3aMCHSCT JIOTHMKH MBIIIJICHMS, CIIC-
LHAAJIbHBIX 3HAHUM, @ €r0 MEXaHWYeCKOe IMPUMEHEHUE MOXKET MPHUBECTU K
OmMOOYHBIM BhIBOAAM. M B maHHOU CBsi3HU, 3a0erasi HECKOJIBKO BIIEpell, He-
00X0MMO OTMETUTH cienyromee. Kak Oyaer mokazaHo B TpeThel IaBe,
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BBISIBUBILUICS NP aHAJIM3€E JaThl Hauaja [BETCHUs KeHIBIPS (pakT cmele-
HUS KPUBOM JIMHUU PErpeccuu (CpaBHUTE pUC.9 U MaTepHalibl IJ1aBbl 3) B T€
K€ ToZibl IIOBTOPSIETCS U B IMHAMUKE JaThl Ha4ajla [IBETEHUSI MHOTUX JIPYTUX
BUJIOB pacTeHu#. [IpuToM B O4eHb HIMPOKOM JMANIa30He CPE/Ibl UX OOUTAHMUS.
Otcrona cTaHOBUTCS SICHO, UTO IIPUYMHA TAaKOI'O OTKJIOHEHMs HE CilydaiiHa.
Ona s1BHO cBs3aHa C aJaNTallMOHHON peakLuell pacTeHUH B paccMarpHBa-
eMblil niepruo]l u3MeHeHus kiaumara. CrenoBareiabHO, ONMPASCh JHIIb Ha
BO3MOKHbI€ CTATHCTHYECKHE I0KA3ATeJbCTBA JUHEHHOCTH CBS3H MOK-
HO YIIYCTHTH H3 BH/Y OUeHb BAKHbIE 3KOHOMEPHOCTH BPEMEHHOI0 X012
(heHocoObITHS.

CxonHble 0COOEHHOCTH XPOHOOHOIOTHYECKOTO aHAIM3a MOTYT BBISIBUTb-
Csl HEe TOJIbKO MPU UccieAoBaHUU (peHOoCOObITHIE. OHU MOTYT UMETh MECTO U
IIPU aHAJIN3€E JHOOBIX IPYTHUX MMOKa3aTeIel paCTUTEIbHBIX CUCTEM. A TOTOMY,
HECMOTPS 1aKE HA BEPOSTHBIE CTATUCTUYECKUE 3AKIIIOUEHNUS O JIMHEHHOCTH
CBsi3el, MOKa ellle MpaBuwiibHEE OyJIeT MPOSIBUTH OCTOPOXKHOCTh M MOJB30-
BaThCA MOMyYECHHBIMH IpapUUeCcKUMHU N300pKESHUIMU KPUBOJIMHEHHBIX 3a-
BHUCUMOCTEH perpeccuy Win OTPakKaroMMU UX aHATUTHYECKUMU (popMyJa-
MH. DTO MO3BOJMT U30€kKaTh BO3MOKHON yTpaThl O4eHb BAXKHBIX CBEJICHUI O
OMOJIOTMYECKHX MPOLIECCaX B PACTUTEIBHBIX CUCTEMAX.

Kak y»xe Obu10 0TMEUEHO BBILIE, 1JIsl ONpeAesIeHUs] CKOPOCTH M BeJTHYH-
HbI H3MEHEHHs NoKa3aTeJieil IPH XPOHOOHO0JI0rHYeCKOM aHAJIN3€e PACTH-
TeJIbHBIX CHCTEM MOXHO BOCIIOJIb30BATHCS OOIECIPUHATHIMU aJITOPUTMAMU
OIIpE/IENIEHUS] CKOPOCTU U BEJIMYMHBI U3MEHEHUS XapaKTEPUCTUK JIMHAMUYE-
CKuX psaoB. OHM 1aHBl BO MHOTHX MyOMUKAIMIX MO0 CTaTUCTUYECKOMY aHa-
mn3y (Jlakun, 1990; Eaponoa, Manadeesa 2007; [lImoitnoBa, MuHaIIKuH,
CanpoBuukoBa, 2009; Co6onb, bopucosa, MBanoukuna, Ilemrxoes, 2010),
IJI€ aBTOPBI UCXOAST U3 TOTO, YTO KAKABINA psJl JUHAMHUKU XapaKTepU3yeTcs
JBYMs ITapaMEeTpaMU: YPOBHSIMHU psifia M IOKa3areiaeM BpeMeHu. M B cooT-
BETCTBUHU C TaKUM I10JIXOI0OM paccMaTpUBacMbl€ B JaHHOW KHHUIE XPOHOJIO-
TMYECKHUE PsAJbl PACTUTEIBHBIX CUCTEM SBIIAIOTCS MHTEPBAJBLHBIMHU pPsiga-
MM JUHAMHKHU C PABHOOTCTOSIIIUMH YPOBHAIMH. B HUX Ka)xablii ypPOBEHb
psia XapakTepu3yeT COCTOSIHME MOKa3aTelisd pacTeHui (MU popMUPYEMbIX
MU PaCTUTENBHBIX CHCTEM) 32 OTPE30K BPEMEHHU paBHBIA ogHOMY roxy. C
9TUX MO3ULUHN aHAIU3UPYEMbIE B KHUTE€ NHTEPBAJIBHBIE Psbl TUHAMUKU OT-
pakaroT MOCJIE0BATENBHOCTD, B KOTOPOH YPOBEHb U3y4aeMOI0 IOKa3aTest
PacCTUTEIBLHOM CUCTEMBI MEHSIETCS 32 HHTEPBAJl BpeMEHHU PaBHbIN OJHOMY
roay. A B LIEJIOM IIOCJIEJOBATENBHOCTD YIIOPSIIOYEHHBIX BO BPEMEHU YPOB-
HEeH KaXkI0r0 JTMHAMHUYECKOI0 psJia XapaKTepu3yeT U3MEHEHUE U3y4yaeMoro
IOKa3aTelisd 3a U3y4eHHbIN psaj JaeT. [Ipu 5ToM psiabl AMHAMUKH COep:KaT
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a0CoJIIOTHBIE BeJIMYMHBI U3yyaeMbIX NOKaszareneil. TakoBbIMU, Hanpumep,
SBJISIIOTCS PSAABI IMHAMMKH JIaThl HACTYIUICHUS! (PeHOCOOBITUH, Ps/AbI TUHA-
MUKHU FOAUYHOTO IPUPOCTA PACTEHUH, PSIbI AUHAMHUKH POIYKTUBHOCTH He-
KTapOBBIJICJIEHUS, MACCHI POAYLIUPYEMBIX CEMSH U T.II.

Onnaxko B cdepy NprUMEHEHHs paHee yKe pa3padoTaHHBIX PEKOMEHIaun
[0 aHAJIM3y CKOPOCTH M3MEHEHHMH PAIOB JMHAMUKU BXOAMJIO, INIABHBIM 00-
pa3oM, U3yueHHE COLUAIBHO — YKOHOMUUYECKUX sABICHUNH. OCOOCHHOCTH XKe
MPUMEHEHHS TUX PEKOMEHAALUH U XpOHOOHOIOIMYECKOTO aHallnu3a pac-
TUTEIBHBIX CUCTEM 3[1€Ch MOXKHO NMPOUJUTIOCTPUPOBATH HA yXKE PACCMOTPEH-
HOM BBIIIIE NIPUMEPE JaThl Hayala [BETCHUS KEHJBIPS JIAHIIETOJUCTHOTO 32
1994-2008 rr. HeoOxoauMeble JUIst 3TOTO MCXOJHBIC AAHHBIC MPEICTaBICHBI
B Tabnuiie 2, TAe IS CTAaTUCTUYECKONH 00pabOTKU KalleHAapHBIC aThl Mepe-
CUMTaHbI COINIACHO NpUIoKeHHIo 1(cM. cronbert 3 Tabnuiel 2).

Tabnuya 2
JluHaMuka 1aThl Hauasia [BETEHUsI KEHIbIPS JIAHIIETOMCTHOTO 3a 1994-2008 1T
Y pacyeT aHAJUTHYSCKHX ToKa3arelied TMHAMUKH

IToka3zarenn XapakTepUCTUKU YPOBHEH psia AOcomroTHBIC
BpeMeHH (ToJ [IEMTHBIE CMETIEHUS
HAOITIOICHNIA) Kanennapnas nara Jenb Hauana JaThl HAYANIA

X Hauaja BETEHUs | [IBETEHUS KEHIBIPS uBeTeHus (1o
KEH/IBIPS B IIepecyeTe CPABHEHHUIO C
o Tabnune TIPEIBLIY M
IIpunoxenwust 1 TOZOM)
Yy Al
1 2 3 4
1994 17 nroHs 109
1995 20 uroHs 112 +3
1996 12 urons 104 -8
1997 25 mas 86 -18
1998 11 wronHs 103 +17
1999 14 urons 106 +3
2000 14 utons 106 0
2001 4 uroHs 96 - 10
2002 5 WIOHS 97 +1
2003 11 wroHs 103 +6
2004 24 mas 85 -18
2005 30 mas 91 +6
2006 26 mas 87 -4
2007 23 mas 84 -3
2008 28 mas 89 +5
¥=-20
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B cootBeTcTBUU ¢ OMyOJIMKOBaHHBIMU PEKOMEHIALUSAMHE JUIsl OIpeaese-
HUSI CKOPOCTH M3MEHEHHUsl Ka)KI0Ir0 YPOBHSA Psla JMHAMUKU HEOOXOIUMO
BBIYHCITUTH a0COJIIOTHBIE BEJIMYUHBI UX U3MeHeHus: (A"). DTU BeIHMYUHBI
BBIUMCIIAIOTCS KAaK PAa3HOCTh JBYX CPAaBHUBAEMBIX CMEXHBIX YPOBHEH IO
bopmyne A"=y,—y,,, 1€ Y, ypOBEHb i- TOro roga. Toraa cpeaHsisi CKOpOCTh
U3MeHeHHUsl JaThl (PEeHOCOOBITHS AJISl BCEro paccMaTpuBaeMoro JMHAMU-
YyecKoro psiia OyzieT paBHa cpeaHeMy a0COTIOTHOMY M3MEHEHMIO J1aThI (e-
HOCcOOBITHS. OHO paccuuThIBaeTCA Mo Gpopmyre:

A AV LAY
Ay = ), + y;tl +AY

LIETTHbIE A0COTIOTHBIE CMEIICHHS; N — YUCIIO YPOBHEH psijia.

Brinonaennsie 1o Tabnuie 2 pacyeTsl MOKa3bIBAIOT, UTO /I aHATTU3HUPY-
€MOTO 3/1eCh psiJia TMHAMUKY HMeeT MeCTO 3aKOHOMEPHOe CMellleHHe AaThl
LIBETEHHUs] KEeH/]BIPSI B PAHHIOI CTOPOHY. [Ipu 5ToM cpeaHsisi CKOPOCTH
CMellleHUs] 1aThl HA4YaJ1a IIBeTeHUs1 KeHAbIps paBHa 1,43 1us B roa. A Be-
JUYMHA 001Iero adbCcoII0THOIO CMEIeHHsl 1aThl Hayala BETCHUSI KEHIBIPS
3a Bech nepuog Habmoaeruit 1994-2008 rr. paBHa 20 gHAM.

Pe3ynbrare! o1ieHKHM CKOPOCTH H3MEHEHUs (DeHOCOOBITHI B TIEPUO/ TPAHC-
(dhopmanmu KiIMMara, a TaKKe MaTepHalibl TAKOTO aHaJKu3a BBHITIOJIHEHHOTO B
TpEThel IIaBe KHUTH, MO3BOJISIOT ClIEaTh €IIe OJJHO Ba)XKHOE JOTOTHEHUE
B METOJIOJIOTHYECKYI0 OCHOBY XpOHOOMONIOTrH4Yeckux uccienosanuii. Heoo-
X0AMMO, YTOObI YACTOTA XPOHOOHOJIOTMYECKHUX HAOJII0OAeHNH 103B0JIsAIA
YYTKO YJABJIMBATHh U3MEHEHH S YMCJIOBbIX XapPAKTEPUCTUK MOKAa3aTeei
pacTuTebHbIX cucTeM. Tak, mpu aHanu3e (HeHOCOOBITHI HYKHO BECTH Ha-
OJTIOZICHUS 32 PACTEHUSIMU HE TOJIBKO €KErOIHO, HO M C TOYHOCTBIO JI0 OJTHOTO
JHSL. DTO OOYCIIOBJIEHO T€M, YTO CMEIIEHUE JaThl HACTYIUICHUSI (PeHOCOObI-
TUH UIET CO CpeAHel ckopocThio 1-2 aHs B rof. Eciu 3TOro He y4uTHIBATH,
TO OOHAPYKUTh TAKOE CMEIIEHUE C JOCTATOYHOU TOYHOCTHIO HE yaacTcs. A
BOT JJIsl XPOHOOMOJIOTUYECKUX UCCIIEIOBAHUN IPYTUX MMOKa3aTesel (Harnpu-
Mep, U3MeHeHUs1 reH0(OH 1A IIEH03000pa3yIONIUX BUIOB) OyIyT UMETh MECTO
COBCEM MHBIE CKOPOCTHBIC PEKUMBI U TIEPUOANYHOCTD U3MEPEHUSI UX YHUCIIO-
BBIX XapaKTEPUCTHK.

B nesiom paccMOTpeHHBIN NPUMeP aHAJIHU3a ULJIIOCTPUPYET BO3MOK-
HOCTH MOJIY4aTh YUCJIOBbIe OLIEHKH CBSI3H AaThl (PEHOCOOBLITHI ¢ H3yUYeH-
HBIM NEPUOIOM U3MEHEHHs KJIMMATA; BHIICHATH KOJIUYeCTBEHHbIE 0CO-
OeHHOCTH BpeMeﬂﬂdro X01a MX CMellleHusl; onpeaeasiTh HANPaBJIeHHeE,
CKOPOCTH U BeJIMUMHY H3MeHeHUi 1aThl (peHocoObITHI. B coBOKynHOCTH
3TH KOJHMYeCTBEHHbIE OIeHKH XapPaAKTePU3YIOT CTeNneHb U 0COOeHHOCTH

(-20) : 14=-1,43, tne Ay/, Ay, ,.... Ay}, —
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ySI3BUMOCTH (peHOCOOBITHI 32 MepHO/ BHINOJIHEHHBIX XPOHOOHOJIOTHYe-
CKHX Ha0mogeHuii. U Takoe perienue 3a1auu ucciaeoBanus GeHOCOObITHI
MOET OBITh IMOJYYEHO /ISl BCEX BUIOB PACTCHHH, KaK MPUPOIHBIX PACTH-
TEJILHBIX CUCTEM, TaK M arpoduroneHo3oB. Ioab3ysacs UM MOKHO CTATH-
CTHYECKH /10CTOBEPHO HCC/IeJ0BATh JI00bIe (DEHOTOrHYeCKHe COOBITHS
B ’KM3HM pactenmii. Hanmpumep, nary Hayana OyTOHM3alMu, Hadyaiaa U OKOH-
YaHUs LBETECHHUs; 1aTy Hadajla COKOABUKCHUS Y PACTCHUM, Hayala U KOHIA
BETeTaIlNH, Hayasla ¥ KOHIIA (pa3bl aKTUBHOTO POCTA PACTEHHIA; 1aThl HaYaIa u
KOHIIA CO3PEBAHUs CEMSH; JaThl HAYaJIa BECCHHETO 3€JICHEHUs JINCTHEB U UX
OCEHHeEro noxenreHus. I1o Toi ke cxeme aaropurMa METOAUKU MOXKHO HC-
CJIe0BATh U JAaThl NPOBEACHHUS ArPOMEPONPHUATHH, a TaKKe AaThl IPO-
BeleHHUS X0351HiCTBEHHbBIX MEPONPUATHI M0 HCIOIb30BAHUIO IIPOIYKTOB
pacrenueBoacTBa. Hanpumep, naTsl Havana M KOHIA nepuoja Meaocoopa,
nbUIbLIecOOpa, 3aTOTOBKU IPOIMOJINCA, XKUBUIBI, OEPE30BOr0 COKa, IJIOAOB,
CEMsIH, 1aThl )KaTBbl, CCHOKOCOB, 3arOTOBKH JIEKAPCTBEHHOT'O ¥ TEXHUYECKOTO
CBIpbsl PACTEHUH, JaThl BBICEBA CEMSH, ITOCAJKN CAKEHLIEB, HaYajaa U KOHIA
MEPOIPUATHMN 10 YXOAY 32 PACTCHUSMH, AAThl MEPOIIPUATUH 110 3aILUTE pac-
TEHHI OT BpeauTenel u 6onesHei u T.4. [Iputom pemenne Bcex 3THX 3a1a4
He MoTpedyeT J0POroCcTOAMX METEOPOIOrHYeCKUX HAOIIOCHU.

C noMompb0 paccCMOTPEHHOI0 AJITOPUTMA METOAMKH MOKHO BBIIOJI-
HATH KOJHMYeCTBEHHbIE HCCJIEA0OBAHUS M JIIOOBIX JPYrHX NMOKa3artesei
JKM3HECIIOCOOHOCTH pacTeHMil W (OPMHPYeMBIX HMH PACTHUTEIbHBIX
cucteM. B ToM 4ucie — MpoAyKTUBHOCTH OMOMAcChl, KOHCOPTUBHBIX CBSI-
3el, OMOXMMHYECKHX XapaKTEPUCTHK CHIPbS, COICPIKAHUS JIEKApCTBEH-
HBIX BEIIECTB, TEXHUYECKUX CBOMCTB PACTUTEIILHOW NMPOAYKIUU U MHOIOE
apyrue. Ilpu 3ToM A KaXI0ro u3y4aeMoro OMOJIOrMYECKOro MoKas3arelis
PaCTUTEIBHON CHCTEMBI YAACTCH CTATHCTHYECKH J0CTOBEPHO U NPUTOM
KOJIMYECTBEHHO OIpeIe]UTh cTeneHb ero ya3sumoctu. IlpeacraBurcs
BO3MOKHOCTh I0JIy4aTh rpaguyecKue JUHUU Perpeccud M MX aHAJIH-
THYecKHe (JOPMYJIBI, OTPAKAIOIINE BPEMEHHOI X0/l H3MEHeHHsI MOKA3a-
Tesieii. BLIsSICHATCS KOMYeCTBEHHBbIE 0COGEHHOCTH 3TOr0 BPEMEHHOTO
X0[a: HAINpaBJIeHHe, CKOPOCTh M BeJHYHHA WU3MEHEHHMH McciIefyeMbIX
NoKa3arejeil pacTUTEJbHBIX CHCTEM 3a JII000i nepuoj, Korna MeHseTcst
KJHMMAT. A Ha IOJYYEHHOW TaKHUM CIIOCOOOM OCHOBE MU PepeHIIMPOBaHHO-
TO aHajH3a IoKa3aresei MOXKHO JeJaTh BBIBOJIBI 00 ySA3BUMOCTH U yCTOWYH-
BOCTHU PACTUTEJIBHOW CUCTEMBI B 1IEJIOM. 1 BBIIIOJIHUTE BCE 3TO YIACTCs, KAK
B MIepHOJ I100a1bHOT0 NMOTENJICHUS], TAK M MOX0JI0AaHUS.

PaccMoTpeHHBIE BbIIIE METOOJIOIHYECKHE 0COOCHHOCTH XPOHOONOJIOTH-
YECKOTO aHAJIM3a PACTUTEIBHBIX CUCTEM ONPEACIAIOTCA B OCHOBHOM 3a/a4a-
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MU HCCIIEIOBAHHM KITFOUEBBIX 0OBEKTOB PACTUTEILHOTO MOKpoBa. Ho ecTh u
Jpyrasi He MEHEe€ Ba)KHasi METOH0JIOTHYecKasi CTOPOHA NMPodaeMbl — UH-
TEPHOJSIUA Pe3yJIbTATOB XPOHOOHOJOTHYECKOI0 AHAJIN3A B Mpeaeaax
OPAMHHMPOBAHHOM CeTH KJIIOYEBbIX 00bEKTOB HCCJIeJOBAHUIA.

B ronsr cymectBoBanusi CCCP HeoOxoaumasi HAy4YHO-MeTOd010Tn4e-
CKasi OCHOBA CHCTEMHOI0 MOAX0Aa K MHTEPHOJSIIHOHHOMY IPOrHO3M-
POBAHUIO MOBEJAEHNs] PACTEHUI NMPU UX HHTPOAYKIHUM B YCJIOBHSAX HO-
BOI'0 KJIMMaTH4eCKOro pe:kuMa paspadarbiBajach Ha 0ase ceTu 0ora-
HUYeckHuXx cagoB pecnydankn Kaszaxcran. VccinenoBanus ObliIM Ha4aThl ¢
1983r. X BBINOJIHEHHIO CIIOCOOCTBOBAJIO CIIEMAJIbHOE IOCTAHOBJICHUE
Ipe3nanyma Axagemun Hayk Kaszaxckoii CCP, xoTopoe OblIO HHUIMH-
POBaHO CAEJIaHHBIM MHOIO JIOKJIaioM. B nipunsitoM nocranosienuu [Ipesu-
nuyma Akanemun Hayk Kazaxckoit CCP Oput0 3anucano: «Cuurars He00X0-
JTUMBIM pa3BuTHe paboTel 6oTannmueckux cagoB AH Kazaxckoit CCP Ha ka-
YECTBEHHO HOBOM YPOBHE — KaK CUCTEMBI, I03BOJISIOILIEH HHTEPIIOIUPOBATh
Y MPOTHO3UPOBATH PE3yJIbTaThl MHTPOAYKIIMU HA BCE OCHOBHBIE TOYBEHHO-
KJIIMMaTU4YeCKUe pernoHbl pecnyonukm» (cMm. [loctanosnenue [Ipe3nauyma
Axanemun Hayk Kazaxckoit CCP ot 26 mas 1983r 3a Ne92). B paboty BKIItO-
YUIKCHh KOJIJIEKTUBBI MIECTH UMEIONIUXCS B TO BpeMsl OOTAaHMYECKUX CaJIOB
Kazaxcrana (I'maBHOTO O0TaHM4ECKOTO cajia B I.Anmarsl, JICHHHOTOPCKOTO,
JIxe3kasranckoro, Kaparanauackoro, Mnuiickoro 1 MaHTBIIITAKCKOTO) CO-
BOKYITHOCTBIO KOTOPBIX OBLI MPEICTABICH KPYITHBIN YKOIOTHUECKUHN MOJH-
TOH, PEMPE3CHTATUBHO OXBATHIBAIOIINI OCHOBHOE PA3HOOOpAa3ue MPUPOIBI
paBHUHHOM TeppuTOpHuH pecnyonuku. Ha 6a3e 3Tux 60TaHUYECKUX CaJI0B C
LIETIbI0 BBISICHEHUS PEaKIMK PacTEeHUN Ha pa3HooOpasme cpeanl ux obura-
Hus B Kazaxcrane ObUH co3/1aHbI reorpaduyecKue mocajaku OJHOPOTHOTO
B T€HETUYECKOM OTHOLIEHUH MaTepuaja IIUPOKOTO aCCOPTUMEHTA JIpeBeC-
HBIX pacTeHuil. OTHOBPEMEHHO pa3pabdaThiBaach U TEOPETUUECKAst OCHOBA
JTAHHOTO HOBOT'O HAIpaBJICHUS.

IlepBble pe3yJbTaTbl TeOPETHYECKHX HCCJIEI0BAHMN OMyO0JMKOBA-
HbI B cTaTbe «HTEPNOISIIUOHHBIN MOAX0] K PeLlIeHHI0 32/1a4 MPOTrHO-
3a B uHTpoAyKuuu pacrenuin» (IIpockypskos,1985). B atoit crarhe Obl1a
000CHOBaHAa BBICOKAsI HAJIC)KHOCTh MHTEPIOJSIIMOHHBIX OIICHOK MOBEICHUS
pacTeHuil B mpejenax OpJAMHUPOBAHHON CETH KIIIOUEBBIX CTAllMOHAPHBIX UC-
CJIeIOBATENbCKUX IEHTPOB. [oka3aHbl BO3MOXKHOCTH OOBEKTUBHOW HHTEP-
MOJISILIUM IAHHBIX O TIOBEICHUH PACTEHUN BHYTPHU KPYIIHBIX TEPPUTOPUH, pe-
MPE3EHTATHBHO OXBAaYEHHBIX MCCIENOBATEIbCKUMU IIeHTpaMu. OO0CHOBaHA
BBICOKas S9KOHOMHYECKast 3((HEKTUBHOCTh TAKOTO MOIX0/1a K PEIICHHIO 3a/1a4
MIPOTHO3UPOBAHUS, MO3BOJISIOIIETO IIMPOKOE MPUMEHEHUE KOMIIBIOTEPHOM

60



00pabOTKM TaHHBIX U UX COOp HE TOJBKO IyTeM HA3eMHBIX MCCIIEIOBAHUH,
HO M C NPHUBJICYEHUEM HCKYCCTBEHHBIX CIYTHHKOB 3eMiH. bbuia nokasana
HEOOXOIMMOCTh CUCTEMHOI OpraHu3aiy 6a30BbIX UCCIIEI0BATEIbCKHUX [ICH-
TPOB, Ul TOTO, YTOOBI JOCTHYB d((HeKTa UHTEPIOSALNUA UX PE3YIbTaToOB U
HauOoJbIIeH SKOHOMHHM 3aTpaT Tpyna u cpeiacts. [IpenycmarpuBanacs mene-
c000pa3HOCTh KECTKOM OpJIMHALIMU Pa3MELCHHUs KIIOYEBBIX OOBEKTOB HC-
CJICZIOBAaHMI C Y4ETOM SKOJIOTMYECKOTO M (pIIOPUCTUYECKOTO Pa3HOOOpa3us
PETrMOHOB, a TaKXKe OOCITYKUBAIOIIUX 3TU OOBEKTHI HAYYHO-UCCIIEI0BATEIb-
CKHUX IIGHTPOB, X Hay4yHOTO Npoduiist u 3aa4 padotel. OG0CHOBBIBANIACH HE-
00X0IMMOCTb NPUMEHEHUS YHU(DUIIUPOBAHHBIX METOIUK cOOpa AaHHBIX, UX
00pabOTKM M MHTEPHOJSIIUN PE3yabTaTOB HCCIeI0BaHUH, pa3pabOTKu Mpo-
rpamm DBM, o0ecrnieunBaoOnMX HyXHbIE PacdyeThbl, CO3JaHUE M XpaHCHHE
6a3bl JaHHbIX. Oco00e BHUMAHUE YAENSIIOCH IPEEeMCTBEHHOCTH B HCCIIEI0-
BaTeJIbCKOI paboTe, XpaHEHUH MaTepPHaJIOB U B MIOATOTOBKE CIICIIUAIUCTOB.

[TockonbKy H3HAYAJIBHO MPAKTHYECKAS] peau3alus U anpodauus pe-
LIeHHS MPOoOJeMbl HHTEPNOJISIIHOHHOTO MPOTrHO3UPOBAHMSA IVIAHMPOBA-
JIHCh Ha 0a3e HeHTPOB HHTpoaAykuuHU Ka3zaxcrana, To s cOopa, 060011e-
HUS JAHHBIX U CUCTEMHOM OpraHu3aliy UCCIIEA0BaHUI TTOBEAEHUS PACTEHUI
ObUIO TIOATOTOBJICHO M ONMYOJHMKOBAHO CHENHMAJLHO YHH(PHUHPOBAHHOE
HAay4YHO-MeToH4ecKoe mocodoue — « MeToqUKN MHTPOAYKIIMOHHBIX HCCIIe-
nosanuii B Kazaxcrane» (otB. pex. [Ipockypsikos, 1987).

[ToMuMO METOIOB MCCIIEAOBAHMS Ul OCYILECTBICHUS CUCTEMHOI pabo-
Thl CETH HCCIEIOBATEIILCKUX LEHTPOB WHTEPHOSILIMOHHOTO MPOTHO3UPO-
BaHUs, MOBBIIICHUS UX HAyYHOTO MOTEHIMAaja, Obula pa3padoTaHa 0OCHOBa
KOMILICKCHOM KOOpAMHAIMM HCCIAeA0BaHU. B ToM uucine mexnay rocy-
napctBaMu. /11 3Toro ObuTH OMyOIMKOBAHbI pa3padOTaHHbIE aITOPUTMBI Ha-
CHOPTU3ALMHN BCEX JAHHBIX MO KaXJIOMY KIIOUEBOMY HMCCIIEOBATEIHCKOMY
uentpy (I[Ipockypsiko,1987). 1 obocHOBaHAa KOHIIEMIIHS KOOTIEPUPOBAHUS
UCCIIeIOBAaHUN PENPE3eHTATUBHO Pa3MEICHHbIX OOTAHNYECKUX CaJIOB CTPaH
peruona Cpenneri A3um: Kazaxcrana, Kuprusuu, Yz0ekucrana, Tamkuku-
crana, Typkmenucrana (IIpockypskos,1989).

YHOMSIHYTBIE BBIIIIE TEOPETUYECKUE U METOJ0JIOIMUECKUE PE3YIbTaThI BbI-
MOJTHEHHOM pa3pabOTKK MHTEPHOSILIMOHHOTO MOJIX0/]a K IPOTHO3UPOBAHUIO
MOBEJICHUS PACTEHUM B HOBBIX KIMMATHYECKHUX YCIOBHUSAX OBUIM aarTHPO-
BaHbl I UX NPUMEHEHUs] Ha KOHKPETHBIX PAaCTHTENbHbIX 00bekTax B Ka-
3axcrane (IIpockypsikoB, Pybanuk, 1986; Ilpockypsiko, Kabanos, UekanuH,
1987; IIpockypsikoB, 1991). A B manpHeliieM OHU ObUTH BKIIFOYCHBI B KHUTY
«CHCTEMHO-2KOIOTHYECKUN TOAX0/l K MHTPOLYKIMK pacTeHuid B Kazaxcra-
Hey» (baiitynun, Ilpockypsikos, Uekanus, 1992). B Heil 3Tu Hay4HO — METOH-
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yeckue pesyabrarel uccnenoBanuit (Ipockypsikos, 1985, 1987, 1989, 1991)
COCTaBMWJIM OCHOBY 1,2,3-eif u 7-0if raB.

Ha nanHoli ocHOBe B 1-0if m1aBe LUTUPYEMOW KHUIHM MpPOAHAIN3UPOBA-
HbI [IPUKJIAJHBIE U HAYYHO-METOANYECKHUE ACTIEKTHI, IETEPMUHUPYIOLIUE HE-
00XOIMMOCTb PA3BUTHUS MHTEPIOSLIMOHHOTO MOX0/a K MPOTHO3UPOBAHUIO
[IOBEJICHUS PACTEHUN B HOBBIX KIIMMAaTUYECKUX YCIOBUAX. Bo BTOpoOi mase
PacCMOTPEHBI IIPUHIUIIBI KOJIOTMYECKOW OPIAMHALIMKA CETH MCCIIEN0BATEIIb-
CKHX LIEHTPOB, HAa KOTOPOU JTOJIKEH BBIIIOJIHATHCS UHTEPIOJISILIMOHHBIN 1pO-
raHo3. B Tperbeil maBe oOCykaaeTcs TeopeTUuecKas 1 HKCIePUMEHTaIbHAs
6a3a uIg MPUMEHEHHUs METOI0B MHTEPIOJIALMOHHOTO MPOTrHO3UpOoBaHus. B
7-0¥ ImaBe JaHa KOHLENTYyallbHas U METOHOJOTHYecKasi OCHOBA CUCTEMHO-
ro MOAXO0Ja K PELICHUIO 3a]1a4 UHTEPIOIALUOHHOIO Iporuo3uposanus. [1o-
Ka3aHbl NPUHUUIHAIBHBIE OTIMYUS MPEAJIaraéMOro HMHTEPIOJISILIMOHHOTO
IIPOTHO3a PE3yJIBTAaTOB IIEPEHOCA PACTEHUN B HOBBIC KIMMAaTUYECKUE YCIIO-
Bus. OnpeneneHsl NPEUMYLIECTBA UHTEPIIOIALMOHHOIO IIPOrHO3UMPOBaHMS,
Kak HanOoJiee TOYHOTO Croco0a, MO3BOJSIONIETO T0OUTHCS CYLIECTBEHHOTO
YAYUIIEHUs PE3YIbTaTUBHOCTH IIPOTHO3UPOBAHUS.

Wznaraemble BbIIIE pe3yabTaThl UCCICIOBAHUN OBUTM MOJIyY€HBI, KOI/a
HOBBIN KJIMMaTUYECKUN PEKUM €l1l€ HE Hayasl KapJAMHAJIbHO KOPPEKTUPOBATh
MOBEJICHUE pacTUTENbHBIX cucTeM. Ho, Kak yxe ObLIO MoKa3aHo, Ipolece
100aTbHOTO M3MEHEHMs KJIMMaTa pa3BHBAeTCsl Bce Oojee MHTEHCHBHO. U
HUKTO HE 3HAET, YTO HAC OXKUJAET B AAJIbHEHNIIIEM — IOTEIVIEHUE WX TI0XO0JI0-
naHue. B kakux permoHax, v ¢ Kakoi CKOpOCTbIO 3TO OyzeT npoucxoauts. Ha
KaKyl0 BEJIMYMHY H3MEHATCS COCTOSIHUS KJIMMarooOpas3yromux (hakTopoB.
Kak Bce 310 ckaxercs Ha pacTeHUsX. B 1aHHON CBS3M NPUXOIUTCS KOHCTA-
TUPOBATh, UTO PA3PAOOMAHHYI0 HAYYHO-MEMOOUUECKYI0 0CHOBY UHMEPNO-
JAYUOHHO20 NPOZHO3A NOGEOCHUA PACMEHUI UeNeco00PA3HO NPUMEHUMD
u 6 pabome cuCmMeMHO — OP2AHU306AHHOU CeMU K1I0UE8bIX CMAUUOHADOE
XPOHOOUOI02UHECKO20 AHANU3A 6 NEPUOO UIMEHEHUA KAuMama. 31ECh ITO
HalJeT IPUMEHEHUE 0/151 UHMEPRONAUUU PE3YTbINAMO8 UCCIe008AHUTL YA3-
6UMOCHU KAK NPUPOOHBIX PACHMUMENbHBIX CUCMEM, MAK U azpogumoye-
HO03086.

B cBere yxe HAKOIUIEHHOTO OIbITa MHTEPHOJSALMOHHBIN IIPOrHO3 IPU
XPOHOOMOJIOTHYECKOM aHAIIN3€ YSI3BUMOCTH PACTUTEIBHBIX CHCTEM KpPyII-
HBIX TEPPUTOPUI JOIDKEH 00s13aTeIbHO 0a3UpOBATHCS HA CUCTEMHOM OpraHu-
3auu pabOoThl CETH IIEHTPOB XPOHOOMOIOTUYECKOTO aHAIN3a, IPUMEHEHUN
MU €MHOM MeTonuKU cbopa 1 00pabOTKM pe3yabTaToB XPOHOOHOIOIHYe-
CKUX HAOJIOCHHI U BHIMOJIHEHUH KOMILJIEKCHOTO aHAJIM3a YsI3BUMOCTHU pac-
TUTEJIbHBIX CUCTEM PErMOHOB.
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3aknouyeHue

Takum 06pa3om, 171 peleHus mpooIeMbl KOJINYECTBEHHOTO XPOHOOUOIIO0-
TUYECKOI0 aHaIu3a ysA3BUMOCTH PACTUTEIBHBIX CUCTEM B PEXKMME BPEMEHU
M3MEHEHUS KIMMaTa KaXIyl PaCTUTENIbHYIO CUCTEMY LI€JIeCO00pa3Ho pac-
CMaTpuBaTh KaK MPOLIECCYAbHYIO CUCTEMY. BX0I0M B 3Ty NPOLIECCYAIBHYIO
CHCTEMY SIBJISICTCS MIEPUOJ] €€ KU3HH, a BBIXOIOM — PE3yJIbTaThl pabOThl CH-
CTEMBI (KOJINYECTBEHHBIE XapAKTEPUCTUKH €€ Noka3arenei). Mccienys cBsa3b
MEX/y BXO/IOM B TaKylO IPOLIECCYaJIbHYI0 CUCTEMY (IIEPUO/IOM €€ SKU3HM)
U ee BBIXOJOM (pe3yiabTaTaMHu padOThl CHUCTEMbI), MO)KHO BBIIIOJIHUTH CTa-
TUCTUYECKHU JOCTOBEPHBIM KOJIMUYECTBEHHBIM XPOHOOMOIOTMYECKUN aHAIU3
JUHAMHMKHU XapaKTEPUCTUK BCEX BAKHEUIIMX OMOJOTMYECKUX MOKa3aTesei.
[IpuToM 3a Kaxablli KOHKPETHBIN IIEPUOJ JIET, KOIJJa MEHSAETCs KIMMaThde-
CKUIl pexuM MecTHOCTU. W asst TOoro, 4ToOBI MOTy4YaTh TOYHBIE YHCIIOBBIC
OLIEHKHU Pe3yJbTaTOB paboThl paCTUTENILHOW CHCTEMBbI, HAM HE 00s13aTeIbHO
3HaTh, KAK OHA yCTpPOEHAa M KakK padoTaloT ee coCcTaBHBbIC YacTH. Bmecte ¢
TEM, MpPEAJaraeéMblii CUCTEMHBIN MOX0/ K PELIECHUIO ITPOOJIEeMbl HU B KOEH
Mepe HE MCKII0YaeT M BO3MOXKHOCTh MPUMEHEHUSI METOIOB Pa3padOTaHHbIX
JUISL HCCIIEJOBAHUS TMHAMUYECKHX psiioB. Ha000poT, — MUMEHHO MTpUMEHEHHE
CHUCTEMHOTI0 IOAXO0JAa B COYETAHMHU C METOJAMU HUCCIIEIOBAaHUsA JUHAMUYE-
CKUX PAJI0B MO3BOJIMUT 3HAYUTENIBHO PACIIMPUTH BO3MOXXHOCTH XpPOHOOMOJIO-
TUYECKOr0 aHAJIN3A.

Tako#l METOIOIOTHYECKHI TOIXO0]] CYIIECTBEHHO O0JerdaeT pelieHue
npo0emMbl KOJMYECTBEHHOTO aHAJIW3a W OLCHKU CTETNEeHH YS3BUMOCTHU
pPacTUTENBHBIX CUCTEM B NEpUOA U3MEHEHUs KinumaTta. C MakCUMaJIbHOMI
SKOHOMMEHN TPYyJIa U CPEACTB IA€T BO3MOKHOCTb I10JIy4aTh JOCTOBEPHBIE
CBEJICHHS O BPEMEHHOM XOJ€ M BEIHYHHE TPAHCHOPMAIMH PACTUTEINb-
HbIX cucTeM. CTaHOBUTCS OCYIIECTBUMBIM TaK)K€ U MHTEPIOIALMOHHBIN
MPOTHO3 Pa3BUTHS Mpolecca TpaHC(HOPMAIIMH PACTUTEIBHBIX CUCTEM IS
JKOJIOTMYECKHUX CUTYallUi B IIpe/iesIaX OpAUHUPOBAHHON CETH U3YUECHHBIX
KJIFOUEBBIX OOBEKTOB. [[J1s1 3TOro KIIF0UeBBbIE OOBEKTHI XPOHOOHOIOTHYE-
CKOTO aHaJIM3a JOJDKHBI OBITH MOJOOpaHBI TAKUM 00pa3oM, yTOObI HA MX
OCHOBE MOXXHO OBIJIO BBIIOJHATH MHTEPHOJSLMOHHBIN MPOTHO3 Pe3yib-
TaTOB XPOHOOHMOJOTUYECKOTO aHAJIN3a HA KOJIOTUYECKUE CUTYAIH MPO-
MEKYTOUHBIE MEXJYy TEMHM, I7I€ PACIIOJIOKEHBl KIIIOUEeBblE OOBEKTHI. B
JAHHOM CBSI3M KIIIOYEBBIE OOBEKTHI JOJDKHBI OBITH NMPEIBAPUTEIBHO Op-
JUHUPOBAHBI C YYETOM reorpaduueckoil U3BMEHUYUBOCTH XapaKTEPHUCTHK
PaCTUTENIBHOIO IIOKPOBAa MMEBIIEH MECTO II€pe]l HAa4aJIoOM U B IIpolecce
rno0anbHON TpaHChopMauu KiInMara.
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B nesnom ke paccMOTpeHHas BbIIIE METOJOJIOIMYECKasi OCHOBA XPOHOOH-
OJIOTHYECKOTO aHaJIN3a PACTUTEIBHBIX CUCTEM MO3BOJISIET 3HAYUTEIBHO pac-
HIMPUTDH UANA30H UX KOJIMYECTBEHHBIX HccieqoBanuil. C ee IOMOLIbIO s
M3y4aeMbIX OMOJIOTMYECKHX IOKa3aTelel pacTUTEIbHBIX CHCTEM YIAacTCs
BBITOJIHUTH CJIETYIOIIEe.

1. Tlpemmaraemass METOAOJIOTMYECKAass OCHOBAa XPOHOOHMOJIOTMYECKOTO
aHalu3a pacTeHUll MPpHU U3MEHEHUH KIIMMara M03BOJISET UCCIEeN0BaTh KPYTI-
HbIE MacCHUBbI (PAKTUYECKUX MaTepHUajoB HAOIIOICHUN 3a JI0OBIe MEPUOIbI
Tpanchopmanuu kiaumara. M, 94To 0COOEHHO Ba)KHO, — BBINOJIHATH UMEHHO
KOJIMUYECTBEHHBIN CTaTUCTUUECKU JOCTOBEPHBII aHAIN3 XapaKTEePUCTHK pac-
TUTEIBHBIX CUCTEM. J[aeT BO3MOXKHOCTH Il IPUMEHEHHUSI BCETO paHee Hapa-
00TaHHOTO apceHalia TeOPETUYECKOM 0a3bl, METOAOB U AJITOPUTMOB KOppeIIs-
LIMOHHOTO, PErPECCHOHHOTO aHAIN3a, METO0B aHAIN3A PAJAOB TUHAMUKH, a
TAKXe METO/I0B CTATUCTUYECKON 00pabOTKH TaHHBIX C IOMOIIBIO IIPOTPAMM
OBM. Ilonb3ysce 3T0l METOOJOTMYECKONH OCHOBOM, YIACTCSl BBIIOJIHUTH
XPOHOOMOJIOTHYECKHUE HCCIIeIOBaHUs JIIOOBIX IOKa3arenel >KH3HeCIoco0-
HOCTU PAacTeHUH U (OPMUPYEMBIX UMM PACTHTEIbHBIX cucTeM. Ilpu 3Tom
HYXKHBIE Pe3yJbTaThl MOTYT OBITh MOJyYeHBl U 0€3 JOPOTrOCTOSIINX METEO-
HaOTIOCHUH.

2. Mcnonb3yemblii B pa3pab0TaHHONW METOA0JIOTHYECKOM OCHOBE CUCTEM-
HBIA MOAXO/ K PEIICHUIO 33/a4 XPOHOOMOIOTHYECKOTO aHallM3a MO3BOJIIET
KOJIMYECTBEHHO M3MEPUTH CTENEeHb YS3BUMOCTH JIFOOOW PAaCTUTENbHOM CH-
CTEMbI BO BpeMs U3MEHEHHS KJIMMAaTa. ITO MOXHO BBIIOJIHUTH IIyTEM YHC-
JIOBOM OLIGHKH TECHOTHI CBSI3U XapaKTEPUCTHK €€ MoKa3aTesel C U3y4aeMbIM
MIEPUOJIOM KHM3HH, YMCIOBOM OLEHKU BEJIMYMH CMEIIEHUS XapaKTEPUCTHUK B
JTMHAMUKe (OPMUPOBAHUS PACTUTEIBHBIX CHCTEM, YUCIOBOM OLIEHKH CKOPO-
CTH UX M3MEHEHUS M MCCIIEOBAHUs HAINPABICHUS MPOUCXOMALINX U3MEHE-
Huil. Ilpu 3TOM ynactes yduThIBaTh pe3yNbTaThl BIUSHUS HA PACTUTEIbHBIC
CHCTEMBI BCEH COBOKYIHOCTH (PaKTOPOB JACUCTBYIOIIUX B IEPUOJ] MEHSIOIIE-
rocsi kiuMara. IlpeacraBuTcss BO3SMOKHBIM KOJIMYECTBEHHO OIICHHBATh CTe-
NEHb YA3BUMOCTH, OMOJIOIMYECKYI0 YCTOWYMBOCTh U PECYPCHYIO MEPCIEK-
TUBHOCTB MTPUPOAHBIX PACTUTENIBHBIX CUCTEM U arpo(UTOLEHO30B B JIFOOOM
KOHKPETHOM IE€pPHOJIe UX KHU3HH, KaK MPH [NI0OAJIBHOM MOTEIUICHUH, TaK U
noxonofgaHuu. MokHO OyzeT BBISBISTH OCHOBHBIC THUIIBI aaNTallHOHHON
CTpATEeruH PACTUTEIBHBIX CUCTEM U (HEPEHIUPYIONUXCS B PEKUME BpeMe-
HY M3MEHEHHS KITMMATHYECKHX YCII0BHH. OTCIIeKHBATS BPEMEHHOI X0 pa3-
BUTHS IIpOLIecca U3MEHEHUS paCTUTENbHBIX cucTeM. [lomyuats rpaduueckue
JIMHUHM PErPeCcCHH U HX aHATHTHYCCKIE (OPMYIIBI, OTPAKAIOLIME BPEMEHHOI
XOJl UBMEHEHHUSI XapaKTePUCTHK MOKa3aTesiel. BhIACHATH HampaBiieHUe, CKO-
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POCTh M BETUYMHY U3MEHEHUH MCCIETYEMBIX XapaKTEPUCTUK PACTUTEIHHBIX
CHCTEM 3a MEePHOJl U3MEHEHUS KIMMaTa.

3. IlpumeHeHune pa3paboTaHHOM METOAOIOTHYECKON OCHOBBI B COUETaHUHU
C MHTEpHOJSIMEN pe3yIbTaTOB XPOHOOMOIOTHYECKOTO aHaju3a B Ipeaeax
OPIAMHUPOBAHHOM CETH KIIIOYEBHIX OOBEKTOB IMO3BOJUT MHOTOKPATHO MOBBI-
cUTh 3((HEKTUBHOCTh UCCIEIOBAHUN U YMEHBIIUTH CBSI3aHHBIE C HUMU 3a-
Tparbl. HTepHONSIMOHHBIN MPOTHO3 YSA3BUMOCTH PACTUTENBHBIX CHCTEM
KPYITHBIX TEPPUTOPHIA, B CBOIO 04Yepe/ib, OyaeT 0a3upoBaThCcsi Ha CUCTEMHON
OpraHu3any paboThl CETH LIEHTPOB XPOHOOMOIOTHYECKOTO aHAIN3a, MPU-
MEHEHUU UMH eTUHOU METOANKHU cOopa u 00paboTKH pe3ylbTaToOB XPOHOOH-
OJIOTMYECKUX HAOIIOACHUN U BBIITOJTHEHUN KOMIUIEKCHOTO KOJIMYECTBEHHOTO
aHaJu3a ysI3BUMOCTH PaCTUTENIbHBIX cucTeM. Ce0ecTOMMOCTh HHTEPIOISIN-
OHHOTO TPOTHO3UPOBAHUS PE3YJIBTATOB XPOHOOMOJIOTMYECKOTr0 aHau3a Oy-
JIET HEBBICOKA, TaK KaK OH MOXKET BBITIOJMHATHCS B KaMEpaJIbHBIX yciaoBusix. 1
IIPU 3TOM peaTU3yeTCss BO3MOKHOCTB OBICTPO pa3padarbiBaTh peKOMEHIAUN
JUISL KPYITHBIX TEPPUTOPHH, KaK JUIsl IPUPOAHBIX PACTUTEIBHBIX CHCTEM, TaK
U arpo(UTOLEHO30B, YTO OYE€Hb BA)KHO B PETHOHAX, IJle HHTEHCHBHO Pa3BH-
BAIOTCS MPOLIECCHI U3MEHEHHUS KIIMMaTa.

[IpemiokeHHass METOOJIOTUYECKAss OCHOBA IO3BOJIUT BBIIOJIHUTH XPO-
HOOHMOJIOrMYECKUI aHAIN3 CBUTOB XapaKTEPUCTHUK 110 BPEMEHU U3MEHEHUS
knumara. [loMoXkeT onpenenuTs peakTUBHOCTh CUCTEMOOOPA3YIOIIUX KOM-
MMOHEHTOB PACTUTEIBLHBIX aCCOIUAIINN, MHAUKATOPHBIX MPEACTABUTENCH pac-
TUTEIBHON CUCTEMBI U C/IeTaTh OOBEKTHBHBIC 3aKIIIOUEHUSI 00 UX yCTOWYH-
BOCTH. A yxe Ha 3Toil auddepeHrpoBaHHONH OCHOBE yAAaCTCsl OLICHUBATh
CTaOUIBHOCTh WM YA3BUMOCTHh AHAIU3UPYEMBIX PACTUTENBHBIX CHCTEM
B LesoM. Y BBINOTHUTH BCE 3TO MOXKHO OyZeT, KaKk BO BpeMsl II00AIbHOTO
MOTEIJICHHSI, TaK W TOXONIoJaHusl. B AuHaMuke pa3BUTHs TpaHCHOpMAIMU
PacTUTENILHOTO MOKPOBA 32 JI0O0H MepHoJl U3MEHEHHS KIMMaTa M Ha CKOJIb
YIroAHO OOJNBIIOM 00BEME HAKOIUIEHHOTO CTAaTUCTHYECKOro mMarepuana. Jls
Ar000T0 MyHKTA U PACTUTEIBHOTO 00bEKTa TEPPUTOPHH 3EMITH.

Bes mosnydeHHas B pesynbTare CHCTEMHO BBINOIHSAEMOIO XpOHOOHOJIO-
TUYECKOT0 aHanan3a MHQopMaIys HeoOXoauMa sl TOHUMAaHUS TPOUCXO/ISI-
LIero cefiuac M3MEHEHHUsl PACTUTENbHOro MokpoBa. OHa MO3BOMUT JIyullle
MOJITOTOBUTHCS K MOCIEACTBUSAM TpaHC(opMaIyu pacTUTENbHBIX cucteM. C
€e MOMOIIBIO YacTCsl BBIICHUTH HANlPaBJICHUE U3MEHEHUH yCTOWYMBOCTH U
YA3BUMOCTH TOKa3aTesell pacTUTEIIbHBIX CUCTEM, ITOJyYUTh OCHOBY IS BCE-
CTOPOHHETO M YIIyOJIEHHOTO 3HAHUS PEaKTUBHOCTH PACTHTEIbHBIX CHCTEM
Ha U3MEHEHHE KJIMMaTa ¥ MPUHSITHS ACHCTBEHHBIX Mep MO MPEA0TBPAILICHUIO
UX pa3pylieHus. ITO JaCT BO3MOKHOCTb pa3pabaThiBaTh CTPATErHiO YIpaB-

65



JICHHsI PACTHTEIbHBIM MOKPOBOM U PALMOHAIBHOTO MPUPOIOTOIH30BAHHS,
KOTOpasi MIOMOXKET OCIabuTh BpPEIHBIC MOCIEICTBUS W3MEHEHUH KIMMara.
[Iputom permars Takyro 3afady yaacTcs Ui JOO0r0 MyHKTA, TAE UMEIOTCS
MIPEeMCTBEHHbBIE, MHOTOJIETHUE JTOCTOBEpPHBIC pe3ynbTarhl HabmromeHuii. U
CAeNaTh 3TO MOXKHO OyJeT Jake TOrJa, KOTAa BUIUMBIX MPU3HAKOB (COKpa-
IICHHS apeasioB, UCYC3HOBEHUS BUJIOB PACTEHUH, Pa3pyIICHHUS PACTUTENb-
HBIX CUCTEM U T.II.) €IIe HE TIPOUCXOIUT.

Hcxonublii ¢akTHueckuid marepuas Ajis MPUMEHEHHs HpPEaIOKESHHOM
3[1€Ch METOAOJIOTMYECKON OCHOBBI CUCTEMHOTO XPOHOOMOIOTUYECKOTO aHa-
732 YK€ UMEETCS B OTPOMHOM KOJIMYECTBE U MPOIOJKACT MOTOTHSITHCS.
Hanpumep, — B J1eTONUCSIX MPUPOABI 3alIOBEIHUKOB, OOTAHUYECKUX Cajliax,
MMYENIOBOYECKUX (EHOIOTUUECKUX HAOIIONEHUSX, MHCTUTYTaX OOTAHMKH,
JICCHBIX OTBITHBIX CTAHIUAX, PACTCHHEBOAUYECKUX MUTOMHUKAX, arpOCTAIIH-
OHapax.
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[MABA 3. ONbIT UCCNEAQOBAHUM

Kak MblI y:xe Mormu yOoeauThes, Kiumar 3emiiu ObicTpo MeHsieTcs. CooT-
BETCTBEHHO OyleT audQepeHunpoBaTbcs U €€ pacTUTENbHbINH TOKpoB. Tem
caMbIM JMKTYIOTCS W HOBbIE LI€JM Hay4HbIX HccienoBaHuil. Heobxomumo
BBLISICHUTH BPEMEHHOIi X0J MPOMCXONSIIMX H3MEHEeHHIi PACTHTEILHOIO
MOKPOBA M CTENeHb ero yA3BUMOCTH. be3 3Toro HeBO3MOKHO CBOeBpe-
MEHHO pa3padoTaTb Mepbl 10 COXPAHEHHUIO ero OHOJIOrHYeCKO yCTOMYM-
BOCTH M PALMOHAJIbHOMY NPHPOI0N0JIL30BAHMIO.

Ho permienue 3Tux 3aa4 myTemM U3y4eHUs poiIu NpsAMOoJeHcTBYONMX (ak-
TOPOB HOBOTO KJIUMAaTa CBA3aHO C HEMPEOAOIUMBIMU TPYAHOCTSIMH, TaK KakK
IKOJIOTHYECKUH PeKHUM MeCTOOOMTAHUI pacTeHuil popMHpPyeTCs COBO-
KYIHOCTBI0 MHOTHX M3MEHSIIOIINXCS BO BpeMeHHU ¢akTopoB. [Iputom ams
KHU3HEIESATEIbHOCTH PACTEHUH BayKHBI HE TOJIBKO COCTOSIHUS KaX/10T0 M3 HUX
B otaenbHOCTU. Eiie Gosee cyliecTBEHEH pe3ysabTaT MX KOMIUIEKCHOTO BO3-
JIecTBUS HAa pacTeHUs. A y4ecThb PoJib BCero NPUPOIHOr0 MHOT000pa3usi
HX KOMOMHAIMI Mexkay co00i, 1a elle U B JUHAMHMKE U IIPUTOM ISl JIIO-
00ro KOHKPETHOI0 MeCTOOOMTAHUSA PACTEHUI, IOKA He MPeACTABJIACTCSA
BO3MOKHBIM.

OnHaxko, Kak ObUIO MMOKa3aHO BO BTOPOM INlaBe, MpobiaeMa Mcciae10BaHus
MOBEJICHHUSl PACTEHUIl B HOBBIX KIMMAaTHYECKHX YCJOBUSAX BCE K€ MOXKET
OBITH pelleHa MyTeM XPOHOOMOJOIMYECKOro aHajlu3a KM3HECIIOCOOHOCTH
pacrenuil. Takre XpOHOOMOJOTrHYeCKHE MCCJIEe0BAHUA MO3BOJIAT BbIsIC-
HUTH JH(depeHIHANI0 OHOTOTHYECKUX NMPHU3HAKOB, IPOLECCOB U CO-
CTOSIHMI y pacTeHuil B J11000i NepuoJ n3MeHeHHsl KJIMMATa v 1J1s1 JII000i
PacTUTEIBHON CUCTEMBI, I7le ObI OHA HU HAXOAWJIACH.

I'maBHBIMU 3aauaMU JaHHOHM IVIaBbl U CTaBMJIOCH PACCMOTPETh HAKO-
IUIEHHBIA ONBIT MPUMEHEHHs pa3pab0TaHHOW METOAOJIOTHYECKOH OCHOBBI
XpOHOOMONOTHUECKUX HccienoBaHuil. [loka3aTe ee BO3MOXKHOCTH JAJISl KO-
JMYECTBEHHOTO aHAJIM3a CTENEHHU YSI3BUMOCTU PACTUTEIbHBIX OOBEKTOB U
BPEMEHHOTO XOJIa POMCXOIANIMX H3MEHEHHUIl NX COCTOSHHUS B TIEPHOJ [II0-
OanbHOM TpaHCchopMaLuu KiuMara. Bee 3T BOmpockl MpUMEHEHHs! pa3pa-
0O0TaHHOM METOJO0JIOTHYECKON OCHOBBI OyAyT MPOMIUIIOCTPUPOBAHBI 3/1€CH
Ha MOJIENbHBIX O0BEKTaX, KOTOPbIE HCCIIEAOBAINUCH B Mpeenax KpyMHOTo
Y 3KOJIOTMUYECKH BeChMa pa3HOOOpa3HOTO MOJIHUIOHA, MPOCTHUPAIOIIETOCs OT
Cesepnoro Taub-1ans no FOxuoro IIpubanxamss (Ilpockypsikos,2002a,6;
2003; 2005; 20076; 2008a,6.; 2009a,0).
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3.1. O6beKTbl 1 06bEeM BbINOMTHEHHbLIX UCcrneaoBaHUN

[TepBrIii KIIIOYEBOM y4aCTOK XpPOHOOMONOTHYECKUX HAOMIONEeHUI pa3me-
mtancs B FOxuHowm [pubanxamibe B pailone COBpeMEHHOI AenbThl peku Mnu,
TJIe PeICTaBIeHa B OCHOBHOM PacTUTENBHOCTH TyraiiHoro tumna (puc.11,12).
MecTHOCTh NepeceKkaeTcss MHOKECTBOM IMPOTOKOB, 3aHATHIX BIOJb Oepera
TYraifHOW pacTUTENBHOCTHIO, 3aPOCISIMU YEPHOTO cakcayia U MOJIBIHHO-CO-
JISTHKOBBIMU aCCOIMAIMSIMU Ha COJIOHYaKaX, KOTOpble (POPMUPYIOTCS HA MIPH-
MUTHUBHBIX aJUTIOBHAIBHO — JIYTOBBIX MoyBaxX. Bromns mporokoB pex Wmm,
Kunenu, Tonap, Kokran, Kerrnenkanapl u Ap. MHUPOKO pacrpoCTpaHEHBI CO-
o0IIecTBa ¢ y4acTHEM JI0Xa OCTPOIUIOAHOTO: JIOXOBO — HBOBO — Pa3HOTPABHO
— 3J1aKOBBIE, 37TAKOBO — Pa3HOTPABHO — UBOBO — JIOXOBBIE, 371AKOBO — JIOXOBBIE
1 70X0BbI€ (puc.12). 31ech ke pacnonararTcs 3apOCIM YAHTHIISA: YHHTHIIO-
BO — BOJIOCHEIIOBO — TOJIBIHHBIE, YHHTHIIOBO — COJISTHKOBO — Pa3HOTPABHO —
3nakoBble. DyHIAMEHTAIbHBIE CBEICHUS O PACTUTEIHLHOM IMOKPOBE JTaHHO-
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Puc.11.Pa3memenne KJIFOYEBBIX Y4aCTKOB XPOHOOUOIOTHYECKUX

UCCIIeIOBAaHUN B Ipefenax skojoruyeckoro npoduis or Ceeproro TsaHb-
[Hans go KOxuoro [Ipubanxamibs

Koopaunatel kiaroueBbix yuactkoB: 1 — N 45°19. 974" ; E 75°13.732"; Beicota — 355 me-

TpoB H.y.M. ; 2 — N 43°13.077°; E 76°55.003’; Beicota — 881 m. H.y.M.; 3 — N 43°18. 170",

E 77°03.909’; BoicoTa — 763 MeTpoB H.y.M.; 4 — N 43°19. 140" ; E 77°15.293’; BoicoTa — 920

METPOB H.y.M. MeCTOITONIOKEHNE TTYHKTOB HAOMIONCHHU ONpenessTNCh HaBuraropoM eTrex
GARMIN B cucreme koopauaar WGS 84.
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: et i
Puc. 12. Tyraiineiii nanamadT cCOBpeMEHHOM enbThl p. M, pacnonoxeH-
Hoii B FOxnHoM [Ipubanxaise.

ro peruona cojepsxkarcsa B padborax JI.A. Kypoukunoii (1978) u PII. [1nucak
(1981), mosTomy 371ech MBI Ha HUX OCTaHABJIMBATHCS HE OynieM.

Bropoii, TpeTuii 1 4eTBEPTHIN KJIFOUEBbIE YYACTKU PACIIOIATatOTCs y MOA-
HOXHsI XpeOTa 3annmiickuil Anaray B npearopHoi 3oHe CesepHoro TsHb-
ans (puc.11,13). 3nech rocnoacTBYIOT MOJIBIHHO- 3JaKOBBIE M 3J1aKOBO-
Pa3HOTpPABHbBIE CTENM CEBEPHOIO THIIA C TOPHBIMHM CPEIHETYMYCOBBIMH M
MaJIOTyMYCOBBIMH Y€pHO3eMaMU. A B CpeJHEH YacTH «IIPUIIABKOBY OJIMKe
K CEBEPHBIM CKJIOHAM IOp pa3MeLIaloTCsl OCTPOBKHU CaJ0B U JIMCTBEHHBIX Je-
coB u3 si610HU CuBepca u abpukoca 0ObIKHOBEHHOTO. CpeHsIsl MOITHOCTh
TYMYyCOBOTO TOpU30HTA Kojebnercst oT S5¢m 10 70cMm. [1ouBbI CyTITHHHCTHIE.
JleranbHast XapaKTepUCTHKA YCIOBUI OOMTaHMS PacTEHHUH B MPEArophsix 3a-
wimiickoro Anaray naHa B paborax psna uccienosateneit (Uymaxun,1970;
Jxanranues,1973,1974; Tazabekos,1977). Bropoit onbITHBIN ydacTok, Tie
BBIPALMBAINCH UHTPOAYLIUPOBAHHBIE PACTEHUS, HAXOIUTCS Ha TEPPUTOPUU
I'maBHOTO G0TaHMYeckoro caga MHCTUTYyTa OOTAaHUKH U (PUTOMHTPOLYKIIUU
(r.Anmarsr). J{1s1 00bE€KTOB XpOHOOHOJIOTHYECKOTO aHAIM3a 3/1eCh coOmona-
JIOCh MTOCTOSIHCTBO Y4acTKa U arpOTEXHUKH KYJIBTUBUPOBAHUS PACTEHUH.

[TockoyIbKy €CTeCTBEeHHBINH pACTUTEIbHBIN MOKPOB /10 Havalsa rodaib-
HOTO TIOTEIICHUS JTUTEIbHOE BpeMsi (POPMHPOBAJICS B JIUHAMHYECKOM
PaBHOBECUH C KJIMMAaTOM MECTHOCTH, TO M €ro COCTaB, OMOJIOrHYECKas
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Puc.13. IlentpanbHo-3annuiickuil ropHslii paiion CesepHoro Tsub-11lans.

Ha nepeaneMm miaHe — paBHMHHO- IpearopHas crenHas 30Ha (800- 900 m

H.y.M.). Ha 3anHem — TemHoxBoliHbIe Jeca ey [lpenka u nuk Tanrap (5017
M H.y.M.)

MPOAYKTUBHOCTh, a TAK)K€ BCE COMYTCTBYIOIINE 3TOMY XapaKTepUCTHKU
JNEeTEPMUHHUPOBATNCH UMEHHO MPEKHUMH KIMMAaTUYECKUMU YCIOBHUSIMH.
Harnsanoe mpencrasienue o pasHooOpa3uu paHee TOCIOICTBOBABILIETO
KJIMMaTU4YEeCKOro pekrMa B Ipejesnax paccMaTpuBaeMOro HaMHu SKOJIOTH-
YECKOTO MOJUTOHA MOXKHO MOJIYYUTh C MOMOIUIBI0 KJIUMaauarpaMmm (puc.
14). OHu MO3BOMSAIOT HaubOJIEe OTUETIUBO MPOCIEIUTh CE30HHBIE U3Me-
HEHHS KJIMMAaTHYEeCKUX YCIOBHUM M MOTOMY BeChbMa YCHEIIHO MPUMEHS-
JUCh B MCCJIEAOBAHUAX PACTUTEIHHOCTU OOMIMPHBIX TeppuTopuil (Banb-
Tep, 1968).

Hcxonnble MaTepuansl AJig MOCTPOSHHBIX KIMMaauarpaMM pailoHa uc-
clieloBaHUN ObUTM 3aMMCTBOBAaHBI M3 OMYOIMKOBAHHOTO ATpOKIUMAaTHYE-
CKOTO CIpaBOYHHKA 10 Anma-AtuHCcKo# oOmactu (1962). B Hem npusene-
HBI JaHHBIE 32 MEPUO/ 0 Haualla o0aabHOTO MOTEIUICHHS KIMMara, Koraa
MMEHHO U OBl c(pOPMUPOBAH HBIHEUIHUN OOJUK PACTUTEIHLHOTO MOKPOBA
peruoHa.
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Puc. 14 Knumaauarpammsl paiioHa XpOHOOMOJOTUYECKUX HCCIICAOBAHHIA.
Beepxy — s aenstel p.Wnu B KOxxnom Ilpubanxambe. BHusy— misa npen-
ropHoi paBHHHBI XpeOTa 3aunuiickoro Anaray (CeBepubiit Tsaub-111ans).

Ob6o3Ha9eHHS: — CpeIHNE MECSIYHBIC TEeMIIepaTyphl BO3IyXa; — - — - MECSYHBIC CYMMBI
ocazkoB B Maciitabe Ha 10°C — 30 MM OCAJIKOB; .......... — MECSIYHBIE CYMMBI OCAJIKOB B Mac-
mrabe Ha 10°C — 20MM OCAJIKOB) — » — « — . — — I'paHULBI [IEpeXoJa TeMIepaTypbl BO3LyXa

gepe3 10°C; H — BbicoTa Hajx ypoBHEM Mopsi, M; d — cpeiHerofioBast Temieparypa Bo3ayxa,’C;
€ — FO/IOBasi CyMMa OCAJIKOB, MM;  — abCONIOTHBII MUHUMYM TEMIIepaTypsl Bo3ayxa, °C; i —
abCOJTIOTHBIM MAKCHMYM TEMIIEpaTyphI BO3Myxa, C; mIomais ¢ BepTHKAIBHOM IITPUXOBKOM —
3aCyLLUIMBBIN IEPUOJ; IJIOUIA/Ib C TOPU30HTAIBHOM IITPUXOBKOM — I10JIy3aCyLIUIMBBIN IEPUOL;

C ydeTom 0ombIIIOro ombITa uccienoBanuii [ Banbrepa ist cocTaBieHus KITu-
MaJfiarpamMM HCIOJIb30BAJIOCh COOTHOLIEHHE MEXKIy CPEIHEH MECSYHOM TeM-
repaTypoi ¥ KOJIMYECTBOM OCaIKoB, Kak 1:2, korma 10°C coorBercTByrOT 20MM
ocazkoB. [Ipu cobmonennu Takoro Maciirada 3acyuninBasi 4acThb roaa oTpa-
7KaeTCsl KPMBOH 0CAKOB, PACIIOJIOKEHHOH HHMKe TEMIIEPATYPHON KPUBOIA.
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Kak noxazan I'Bansrep (1968), TemneparypHast KpuBasi Takoll KiUMaauarpam-
MBI MOJKET XapaKTEpPU30BaTh TOA0BOM XOJ] UCMIAPEHMs, T.K. OHA OTPAXKAET PACXOJL
BJIaru. A KpuBasi OCaJJKOB OTpaXaeT ee NpuxoA. B pesynbrare kinMaauarpamma
JIaeT MPEACTABICHHUE O XapaKTepe BOIHOTO OaaHca TEpPUTOPUH, JUTUTEIEHOCTH
3aCyILIMBOIO IEPUOJA, €TO KAJIEHIAPHON IPUYPOUEHHOCTH, XapaKTepe pacipe-
JIETIEHUS OCAJIKOB U JUIUTEIBHOCTH IIEPUOJA BETETALUN.

Jiist Toro, 4ToOB! pazanyaTh 3aCyNUIMBBIM U MOMy3aCyIIUBBIN TEPHOJIBI
B JIMarpaMMe MPUMEHSETCS IOTOIHUTENIbHOE N300pakeHHe 0CaIKOB B COOT-
HOILICHUU MEXy TemreparypHoi u ocaakamu 1:3. [Ipu sTom maciurad as
TEMIIEpaTypHOM KPUBOM OCTAeTCs MPEKHUM. B Takom ciyyae moiydaercs,
gyro oxHo aenenue B 10°C paBHO 30mMm ocankoB. Torma 3Ta HOBasi KpuBas
0CaJIKOB PacloyaraeTcsi HUXkKe, YeM KpUBasl 0CaJKOB IpU cOOTHoIeHuu 1:2.
A mpoRoIKMTEIBHOCTD (110 TOPU30HTAJIN) U HHTEHCHBHOCTD (110 BEPTH-
KaJIH) NMOJIy3aCylNIMBOI0 MEPHOJA OTPAKAETCH IIOMIAAbI0, 3aKJII0YEeH-
HOM MKy 3TO KPHBOI 0CaKOB M PACIOJIOKEHHON HAl Hell TeMIepa-
TYpHO#l KpUBOil. BmecTe ¢ TeM Ha nuarpaMMmax JaroTcs CBEACHUS O LIEJIOM
psae Ipyrux nokasaresieil: BBICOTE HaJl YDPOBHEM MODsl, CPEIHETOI0OBON TEM-
nepaType BO3yXa, FOI0BOM CyMMeE OCaJIKOB, a0COIIOTHOM MUHUMYME U a0-
COJIFOTHOM MaKCMMyMe€ TEMIIEPATypbl BO3AyXa.

Kak Bunum, xiumanuarpamma FOxuoro Ilpubanxambs (puc.14) cyre-
CTBEHHO OTIMYAETCS TEM, YTO 3/1€Ch 3aCyLUIMB BECh IIEPUO]] BETETALUU pac-
TEHUH. MaKkCUMyM OCaJIKOB CMEILEH K BECEHHUM MECSIAM, a KOJIMUYECTBO BbI-
1a/IAF0LIUX OCAJKOB IIOYTH B TPU pa3a MEHbILIE, YEM B IIPEATropbsix CeBepHOro
Tsanp-11lans. JImurenbHOCTH TIepro/a BereTauu Hanoombimas (10 222 aHs).

Marepuans! knuMaauarpammsl npearopuii Ceseproro Tsanp-11lans nosso-
JISIFOT KOHCTaTUPOBaTh, YTO BECHOM U B HavaJie JieTa (amperne- HioHe) 3aCyUTH-
BOCTb KJIUMara 37IeCb HE NPOSIBISAETCS U3-3a JOBOJBHO 3HAUUTEIbHBIX KOJIM-
YECTB BBINAAIOUIMX OCAIKOB. B 3TOM OTHOIICHUH KJIMMAaT MECTHOCTH (POPMHU-
pYeTCsl 10 THUILY CPEAU3EMHOMOPCKOI0. 3aCyIIJIMBOCTBIO XKE XapaKTepU3yeTCst
TOJIBKO JIETHE-OCEHHSS YacThb Iepuoa Bereraluu. [lomys3acynumselii nepuon
MIPOJOIDKAETCS IO CpeuHbl OKTAOps. [Ipuuem mo3nHel oceHbro HabIOAACT-
Csl BHOBb CYIIECTBEHHOE YBEIMUEHHE OCAJIKOB, O0CCIICUMBAIOLICE MPEA3UM-
HUM Blaro3anac nousbl. [[nurenbHOCTh nepuoja Bererauuu Boicokas (10 198
nuei). B nenom xe xiumar npearopuii CesepHoro Tanp-1lans gpopmupyercs
I10J] BO3/IEHICTBUEM CEBEPO-3allaHbIX BO3AYLIHBIX MACC, @ TAKXKE BIUSHUEM
PacCIIOIOKEHHBIX B TOPaXx MHOTOUHCIIEHHBIX JIETHUKOB U CHEKHUKOB (puc. 13).

[TockonbKy 1enbi0 XpoHOOHONIOrHYecKuX ucciaenoBanuii 1994 — 2008rr.
CTaBHJIOCH MCIIBITAHUE Pa3pabOTaHHOM METOJ0IOIMYECKON OCHOBBI U METO-
JIOB KOJIMYECTBEHHO! OLICHKHU YSI3BUMOCTH PAaCTUTEIBHBIX CUCTEM B IIEPHOJL
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100aTbHOTO U3MEHEHHUsI KIIMMara, 37e€Cb YMECTHO OOpaTHTh BHUMaHHE Ha
Marepuaisl puc. 15, wimocTpupyomue 0coOeHHOCTH U3MEHEHHs! KinMara
HMMEHHO B 3TOT IIepHoA. MI3MeHeHHs OCPEAHEHHO 110 3eMHOMY LIapy CpeaHe-
TOJIOBOM NMPHUIIOBEPXHOCTHOM TeMIepaTypsl (ciieBa Ha rpaduke puc.15) nanst
B OTKJIOHEHHUAX OT cpeanux 3a 1961-1990rr. XKupnasa kpuBas noxa3spiBact
CINIaXKeHHBINH X0z Temneparypsl (11-netHue ckonb3siiue cpennue). JKenras
obnactb 0003HayaeT rpaHuLibl 95%-HOro OBEPUTEIBHOIO MHTEpBaia IS
11-1eTHUX CpeaHHMX, KOTOPbIM HE BKIIIOYACT OIIMOKU MPOCTPAHCTBEHHOIO
OCpE/IHEHHsI U HapyUIeHUH OZHOPOJHOCTH HAOIMIONEHUH. A pacrpeneneHue
k03¢ (uIMeHTa JMHEHHOTO TPEHAA MOTEIUICHUSI TeMIIepaTypsl MPU3EMHOTO
BO3/lyXa HEIOCPEICTBEHHO B PaliOHE BBIIIOJHEHHBIX MCCIIEI0BAaHUI JaHbl B
°C/10 net u mokaszaHbl Ha rpaduke crpasa.

(@]
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-1,2 4 nepron
uccneaosaHumn
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Puc. 15.M3MeHenusi cpeIHeT0O10BOMTPUIIOBEPXHOCTHOM TEeMIIEpaTy phl(clieBa),

OCpPEIHCHHOM M0 3eMHOMY HIapy’ U pacrpezeneHue kodddumnenra InHei-

HOIO0 TpeHJa MOTEIUIEHUS TEMIEpATyphbl NPU3EMHOIO BO3J1yXa B pailioHE

XPOHOOMOJIOTHUECKUX HcciienoBanuii 3a nepuon 1936-2005 rr. B °C/10 ner

(cripaBa) — mo mMarepuanam Btoporo HanmonansHoro coobmenus Kasruapo-
Mmera (2009).

"— naursie Had CRUTEM3; TemnepaTypa BO3myXxa Ha/l CyLIei U TeMIIeparypa IIOBEPXHOCTH

BOJIBI HA aKBaTOPHUSIX OKEAHOB JIaHA B OTKIOHEHMSAX OT cpenHux 3a 1961-1990 rr. Kupnas

KpHUBasi MOKA3bIBACT CIVIAKEeHHBIN X0/ TeMmepaTypsl (11-IeTHre cKonb3sImue CpeaHue), JKe-

Tasi obyacte 0003HaYaeT TpaHuIbl 95%-HOro JOBEPUTENBHOTO MHTEepBaia Juis 11-1eTHux

CpeIlHHX, KOTOPBIH HE BKJIIOYAET OIIMOKM NMPOCTPAHCTBEHHOTO OCPEIHEHUS M HapyIICHUH
omHoponHocTH Habmoxenuit. ( Lut. mo OJ1, Tom 1.2008)
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Kak BuaumMm, mpezsiaraeMble BHUMAaHUIO YUTATENsl XPOHOOMOIOTHYECKHE
ucclieIoBaHus ObLTM MPUYpPOYEHBI UMEHHO K BECbMa aKTMBHOMY IOTeILe-
HUIO TeMIIepaTypbl IPU3EMHOro Bo3ayxa. IIputom B 3TOT mepuon mpouece
MOTEIUICHUS] UHTEHCUBHO Pa3BUBAJICS, KAK HA YPOBHE PEKUMa CPEIHEr0/10-
BOU IIPUIIOBEPXHOCTHOM TEMIIEPATyPbl OCPEIHEHHOM 10 36MHOMY ILIApy, TaK
U HENOCPEICTBEHHO B pailoHe uccienoBaHuil. KoHkpeTHO i pailioHa uc-
clIeZIOBaHM 00 TOM HaIIIHO CBUJIETENLCTBYIOT Marepuaisl Kasruapomera,
WUTIOCTPUPYIOIINE paciipenesieHue KodppuIuenHTa JMHEHHOro TpeHaa Imo-
TETUICHUs TEMIIEPaTypbl MIPU3eMHOro Bo3ayxa (puc.15). Ilo nanusim Kasru-
JpoMeTa TOBBIICHUE TEMIIEpaTypbl B paliOHE MCCIIeOBaHUN HalOmogaercs
IIPaKTUYECKH ITOBCEMECTHO — OT npearopuit Ceseproro Taub-1lans no FOx-
Horo IIpubanxambs. [Iputom cpenHerogoBas Temmeparypa Bo3ayxa Bo3pac-
taeT B cpenneM 1o 0,31 rpaz. 3a kaxzasie 10 neT. ITuMU 00CTOATENHCTBAMHU
o0ecrieyrBagach BOSMOKHOCTb BBIIIOJHEHHUS OYEHb Ba)KHOTO YCIIOBHS — CO-
OJrOIeHNS IPUHIIMIIA €AMHCTBEHHOTO Pa3iMyusl B OTHOILICHUH MEHSIOIIETo-
Csl KJIMMaTU4YEeCKOTO PEKUMa MECTHOCTH.

Ha nmepBoM KJ/l0ueBOM y4yacTke cOOp MaTepHasiOB MOJIEBBIX HaOIrOIe-
Huil Bescst HenpepbiBHO ¢ 1994 mo 2008rr. Beimonusuics XpoHOOHOI0rHYe-
CKUIl aHa/IN3 YA3BUMOCTH (D€HOCOOBITUH, HEKTApOMPOIYKTUBHOCTU pacTe-
HUI 1 KOHCOPTUBHOM CBSI3U MEXY SHTOMO(DUIBHBIMHU PACTCHUSMHU U Hace-
KOMBIMU-OIIBUTUTEISIMH. 371eCh ObLIM COOpaHbl 1 5-eTHHE TaHHBIE O PEeXKUME
LBETCHUSI PACTCHUH, TUHAMUKE U MPOILYKTUBHOCTH UX HEKTApOBBIACICHHUS,
JMHAMUKE TpaHC(OpMalMd KOHCOPTUBHBIX CBSI3€H MEXITy SHTOMO(DUIB-
HBIMU pacTEeHUsIMH U HacekoMbIMu-onbuMTesiMUA ([Ipockypsikos,2002a, 0;
2003; 2005; 20076). OgHOBpEMEHHO C MOMOILBIO TepMorpada u rurporpada
B pEXHUME MCUXPOMETPUYECKON OyIKM KpPYIJIOCYTOYHO C Mas 1O CEHTAOpb
(uKCHpOBaIUCh TEMIIEPaTypa U BIAXKHOCTh BO3JyXa Ha ypoBHE (utocde-
pbl TpaBocTos B 80CM OT MMHEPAIM30BAHHOW MOBEPXHOCTU MOYBBI. DeHO-
JOruyecKkue HaOMIOACHUS W METCOHAONIOCHUS BBIIOIHSAINCH COIVIACHO
OImyOIMKOBaHHBIM MeToanueckuM ykazanusim (beiineman,1960,1974; Ko-
CTIOKeBHY,1975). Marepuanbsl HaKOIJICHHOW 0a3bl JaHHBIX OOecreuyuBasin
coOMIoieHNe MPHUHLIMINA MX €IWHCTBEHHOTO Pa3IM4Ms B OTHOIICHUHU KIIH-
MaTu4yeckoro pexuma. OObeKTaMM MCCIIEOBAaHUM ObUIM SHTOMOQMIbHBIC
pacTeHus] NMPUPOJHBIX TYTalHBIX PAaCTHTENbHBIX cooOmiecTB. B ux uwmcie:
nox octpomnonueiii (Elaeagnus oxycarpa Schlecht); unHrun cepeOpucTsIii
(Halimodendron halodendron (Pall.) Woss.); rpeGeHIINK MHOTOI[BETKOBBIN
(Tamarix ramosissima Ledeb.); necuanas axauusi (Ammodendron argenteum
(Pall.) Kuntze); cenutpsiaka [llo6epa (Nitraria schoberi L.); actparai KopoT-
koHOTH (Astragalus brachypus Schrenk); conoaka ypansckas (Glycyrrhiza
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uralensis Fish.); mapHONMuCTHUK OOBIKHOBEHHBIN (Zygophyllum fabago L.);
KepMeK ymacTeiid (Limonium otolepis (Schrenk) Kuntza); cycak 30HTHYHBII
(Butomus umbellatus L.); ocTponoqoyHuk mymucTeiid (Oxytropis puberula
Boriss.); aesscun kacnuiickuil (/nula caspica Blume); 6018k KpbLiaThiid
(Cirsium alatum (S.G.Gmel.) Bobr.); spemypyc wunnepckuit (Eremurus
inderiansis (M.B.Regel); upuc monounsiii (Iris lactea Pall.); nukopuii 0ObIK-
HoBeHHbIU (Cichorium intubus L.); MmopnoBHUK O6enoctebenbubiit (Echinops
albicaulis Kar.et Kir.); KeHIBIpb JTaHIETOMUCTHBINA (Apocynum lancifolium
Russan.); BepOmioxbs komrouka (Alhagi kirghisorum Schrenk); kapenu-
Hus kacnwiickas (Karelinia caspia (Pall.) Less.); coccropest comoHuakoBas
(Saussurea salsa (Pall.) Spreng.); nomonoc Boctounslii (Clematis orientalis
L.); muranxym cubupckuii (Cynanchum sibiricum Willd.); moBunuka Jlema-
HoBckasi (Cuscuta lehmanniana Bge.). MHOTHE W3 MEPEUMCICHHBIX BHIIIE
BUJIOB PACTEHUH SIBIISIOTCS JOMHHAHTaMH PACTUTEIIBHOTO MOKPOBAa BEChbMa
OOIIMPHBIX TeppUTOpHi He TonbKo FOxHoro [Ipubanxamibs, HO TaKKe BCETO
Kazaxcrana u npuneratonux pecnyonuk (I'myxos,1937; Munbkos,1974; An-
tponos, 1975; Kypoukuna,1979; Xamunos,1988; bynrakosa,1989).

Ha BTOopoM K/1104€BOM y4acTKe, paCIOJIOKEHHOM B IpeaAropbsix CeBepHO-
ro Taub-11lans Ha TeppUTOPUH KOJUIEKIMIA pacTeHui [ TaBHOTO 60TaHUUECKOTO
cana Uucrutyra Ooranuku u ¢urountpoaykimu MOH PK, naGmionenus Be-
mucsk ¢ 1994 o 2004rT. COop MaTepuasioB MOJEBBIX HAOTIOACHUH BHITOIHSIICS
JL.M.I'pyn3unckoii. 3nech 00beKTaMU UCCIIEJOBAaHUN ObUTH MHTPOLYIUPOBAH-
HbIE pacTeHHs — aMMH Oomnbiuast (Ammi majous L.), 1 aHUC OOBIKHOBEHHBIN
(Pimpinella anisum L.). Tlo omyOIMKOBaHHBIM JaHHBIM 3TUX HAOIIONECHUH 32
pacrenusimu (I'pynsunckas, 2005,2007) u ObLT BBIIOIHEH XPOHOOHOJIOTHYE-
CKH aHAJIN3 YS3BUMOCTH MOKA3aTeNel UX KU3HECTIOCOOHOCTH MPH HHTPOIYK-
1uu B niepuox uaMenenus kiumara (Ipockypsikos, 20086; 2009a). [{ns sToro
B Ka4eCTBE MOKa3aTesel )KN3HECIIOCOOHOCTH paCTEHUI MCCIIEIOBAIINCE: CPEl-
HSIS1 BBICOTA PACTEHHM, IPOJOIKUTEILHOCTD MIEPHUO/Ia Pa3BUTHUS T€HEPaTUBHBIX
OpraHoB, jfara Hadana 1ereHus1, macca 1000 mryk cemsn. [Ipu xpono6uosno-
TMYECKOM aHaJIM3€ XapaKTEPUCTUK TUX MOKa3aTesel coomoaanach naeHTHY-
HOCTb YCJIOBUM IIOCEBA CEMSIH U BbIPALMBAHNS PACTCHUN.

Tperuil M YeTBepTHIi K/IKYeBble YYACTKH PACIOIAraJIuCh HA TEPPHU-
TOopuu cajoB U yyros npearopuii Ceseprnoro Tsaub-1llans. 3nece ¢ 1994 no
2008rr. Benuch HAOMIONEHHUS U XPOHOOMOJIIOTHYECKHN aHAIU3 YSI3BUMOCTHU
(enocoOwIThii y siénonu Cuepca ( Malus sieversii (Ldb.)M.Roem), aGpu-
Koca OOBIKHOBEHHOTO (Armeniaca vulgaris Lam.), MmanuHel canoBoit (Rubus
idaeus L.), rycunoro nyka (Gagea capusii Tert.) u ogyBaHYHKa OOBIKHOBEH-
Horo (Taraxacum officinale Wigg.) (Ilpockypsikos, 2009a).
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[Tpoucxozsiee B NepuoOA UCCIeI0BAHUH ITT00ATBHOE MTOBBIIICHUE TEMIIE-
parypsl BO3yXa yCTOWYHMBO MPEBBILIAIO YPOBEHB MPEIIIECTBOBABILEIO TEM-
nepatypHoro pexxuma. [1oatoMmy pacTeHus: M3y4eHHOTO PErHOHa OKa3ajiHcCh
BBIHY>KJICHbI BCTYIIUTh B HOBBIE JUIl HUX IIOTOJIHBIE YCIIOBHSI, KOTOPBhIE MOTJIN
MOBJIEYb 32 COOOI0 KOPEHHbIC M3MEHEHUS JKU3HECIOCOOHOCTH, MPOILYKTHB-
HOCTH, OMOJIOTHYECKON YCTOWYMBOCTH, OMOpa3zHOOOpa3ust U OMOIEHOTHYE-
CKHUX CBsI3eH (POPMHUPYIOMIMXCS PACTUTEIBHBIX CUCTeM. IMEHHO Hauya bHBIN
NEpUOJ ATUX M3MEHEHUH U YNajioCh OXBaTUTh PACCMATPUBAEMBIMU HUXKE
XPOHOOUOIOTHYECKUMHU HAOIIOICHUSIMH.

3.2. AHanu3 ya3BMMocTu ¢heHOCoObITUI

K HacTosimemy BpeMeHHU B KauecTBe HanOoJee YyBCTBUTEIIbHBIX MHIUKA-
TOPOB KJIMMATOT€HHBIX U3MEHEHUH IIUPOKO UCIOIB3YIOTCS UMEHHO (PeHOIIO-
rHYecKue coOBITHS Y pacTeHHid. [Ipy 3TOM OCHOBHBIM cnoco0oM ompese-
JICHHs1 KJIMMATOT€HHOI0 XapaKkTepa u3MeHeHHs ()eHOJI0rH4eCKuX co0bI-
THii SIBJISIETCS NPSIMOE CONMOCTABJICHHE MOJIyYeHHBIX BPEMEHHBIX PSI/IOB
pe3yJbTaToB (eHOHAONIOAEHUH € 3a()MKCHPOBAHHBIMU HM3MEHEHUSIMM
ruipoMeTeopoJiornyeckux eyt (Bockosa, Munum, 2005). B cioyyasx
e, Korja HeoOX0AMMbIe JTaHHbIE METEOHAOIOIEHHH OTCYTCTBYIOT, 3TO KOM-
neHcupyercs ux pacueramu (Cemenos u np., 2006; O/1, Tom 2, 2008).

Kak yxe orMedanoch BbIllie, OOIBIION BKIaA B padOTy MO U3ydeHuto de-
HOCOOBITHI y PAaCTEHUI BHOCST MCCIEIOBAHUS COTPYIHUKOB 3alIOBEHUKOB,
THJIPOMETCIYKOBI, PA3JIMYHBIX arpoCTAllMOHAPOB, OOTAHMYECKUX CAaJOB,
JICHJIPAPHEB, JICCHBIX OMBITHBIX CTAHIUH, reorpaduueckux oOIIEeCTB U psija
npyrux opranuzanuii. B EBpone u Poccun aktuBHO Beaercst paboTa 1o yHH-
¢bukanu MeTonuk HaOmoneHui, oOpaboTKU UX PE3yJabTaTOB M CO3/IaHUIO
0a3bl JTaHHBIX HA MEKIOCY/ITapCTBEHHOM YPOBHE.

OnHako npu aHaiau3e MaTepuagoB OONbILINE TPYAHOCTH B MHTEPIPETALIUN
Pe3yNbTaToB BO3ZHUKAIOT HE TOJIBKO 0 MPUYUHAM OTCYTCTBUSL HEOOXOTUMBIX
JTAHHBIX METEOHAONIONCHUH A KaXKJIOTo MyHKTa (DEHOIOTHYECKUX HCCie-
noBaHui. Jlaske mpu HATUYMK TaKWX JAHHBIX BEChMa CYIICCTBEHHBIM IIpe-
MSATCTBUEM SIBIISETCS TO, UYTO Pa3jM4Hble BUAbI PACTEHUI B OAUH H TOT Ke
NepUO] U3MEHEeHUsl KJIUMATa NPOosBJISAIOT cedsl HeoquHaKoBo. Hanpuwmep,
HCCIe0BaHUAIMY, BbIONHEHHBIMU ¢ 1948 o 1998 rr. B [Ipuokcko-Teppac-
HOM 3aIl0BEIHMKE YCTaHOBJICHO, YTO JiaTa Havyajga (a3bl LBETEHUs y TpaBs-
HUCTBIX pacTeHUIl — OpyBaHUYMKa JekapcTBeHHoro (Taraxacum officinale) n
Matb-u-Mauexu (Tussilago farfara) cmectunaces Ha 10-15 cyTok panbuue. U,
Ha000POT, — y COCHBI OOBIKHOBEHHOU (Pinus silvestris), paOuHbI 0OBIKHOBEH-
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HO (Sorbus aucuparia) u Bepecka o0bikHOBeHHOTO ( Calluna vulgaris) 3a
9TOT K€ MEePHO HAOMIONEHUH AaTa Hayala [BETEHUs] CMECTHUIIACh, COOTBET-
CTBEHHO, Ha 13 1 6 u 14 cyTok mo3xke. A OTHOCUTEIBHO JaThl 3a1[BETAHUS
y uepeMyxu OObIKHOBEHHOH (Padus racemosa) W COBCeM He BBISIBHJIOCH
KAKUX-J1H00 /10CTOBEPHBLIX HampaBJieHHbIX M3MeHeHmii (Ocumnos, Peii-
Mmepce, PeivkeBuy, 2001). ITo marepuanam xe ananuza A.A.Mununa (2000)
n A.B.BockoBoii (2006) n1st HeHTpalbHOM 4acTH €BPONEUCKON TEPPUTOPUU
Poccun BBISIBUIIOCH HEKOTOPOE CMEILEHHUE 3alBeTaHUs PAOMHBI Ha OoJiee
panHue (Ha 1-4 qHs) CPOKH.

B MnpMeHCKOM 3aroBeIHUKE 33 TPUAIATUICTHUN TEepUOJ HAOIIOICHUIA
1970 — 1999 rr. narbl Ha4yaa 3anBeTAHUSI Y Pa3HBIX BHI0OB PacTeHHMH
TOKe U3MEHSTUCH PA3HOHANPABJIEHO. Y psOUHBI OOBIKHOBEHHOM JaTa 1Be-
TEHUS] CMECTUJIAch Ha 4 CyTOK Mmo3xke. A y niepBouBerta (Primula macrocalix),
Martb-u-mauexu (Tussilago farfara ), usan-uas (Chamaenerion angustifolium)
HayaJlo [BETEHHsI CMECTHIIOCH K 00Jiee pAHHUM JlaTaM, COOTBETCTBEHHO, Ha
12,14 u 6 cytok. Ho mouTn He M3MEHWJINCH JaThl Hauaa MbUICHHS y Oepe-
36l (Betula pendula) v 3aniBeTaHus IUTIOBHUKA UTITUCTOTO (Rosa acicularis).
ITo coobmenuto u3 Unbmenckoro u bamkupckoro 3anoBenHukoB (Boiakos u
np.2001; T'opauenko, Jlesanosa, 2001) 3anBeTanue psOMHBI OOBIKHOBEHHOM
CTaJI0O HAUMHATHCS MO3IKe.

[To muennto A.A.Mununa (1991); M.A.Bentomikuna ¢ coaBt.(1995) u
C.M. Cemenona, b.A Kyxta, E.C.I'ennbep (2004) ocHOBHOIM NpUYUHOI Ha-
OromaeMoil pa3HOHANpPaBIEHHOCTH cABHra (eHomar sBISETCS HETUHEH-
HOCTb pEaKkIMM PacTeHUH HAa M3MEHEHME KiIuMara. A u3-3a HEPEAKOro OT-
CYTCTBHSI HEOOXOIUMBIX METEOAAHHBIX BO3ZHMKAIOT TPYIHOCTH IHPOKOI0
NpUMeHEeHHs] MPSAMOr0 CONMOCTABJEHHMA MOJYYeHHBIX pe3yabTaToB (e-
HOHAO/II0OAeHUIl ¢ M3MEHEHMSAMH T'HIPOMETEOpPOTOrHYeCKUX BeJHYHH.
B uTOre cTaHOBUTCH 3aTPYAHUTENBHBIM MOJYYaTh H KOJIUYEeCTBEHHbIE
OLIEHKH YS3BHUMOCTH (eHOCOObITHIl pacTUTeNnbHBIX cucTeM. OHAKO MHO-
THe U3 TPYAHOCTEH CBA3aHHBIX C KOJIMYECTBEHHBIM aHAJIM30M JMHAMUKH (e-
HOCOOBITHI TO3BOJISIET N30€KaTh PACCMOTPEHHAs! BBILIIE METOIOJIOTHYECKast
OCHOBA XpPOHOOMOJIOTHYECKOTO aHaN3a YI3BUMOCTH PACTCHUN B TIEPUO U3-
MEHEHHUs KIIMMaTa.

B mpensiaymielt maBe ObLTO MOKAa3aHO, YTO MPH XPOHOOHOIOTHYECKOM
aHaJlM3€ pacTUTENIbHbIE OOBEKTHI MOXKHO paccMaTpHUBaTh Kak IMPOLECCY-
AIbHYIO CUCTEMY, (PEHOCOOBITUS KOTOPOH MPH M3MEHEHHH KIMMAaTa UMEIOT
OTIpEICIIEHHYI0 TOCIIEeI0BATEIbHOCTh COCTOSHUI BO BpeMmeHH. llpu 3ToMm
Ba)XXHO, 4TOOBI (heHOHAOIIOCHHS POBOIMIINCH HA TIOCTOSIHHBIX Y4acTKax, a
HaKOIUIEHHOU 02301 JaHHBIX 00eCeYNBAIOCH COOITIOIEHUE IPUHITUITA €TUH-
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CTBEHHOTO PA3JIN4Ms — MEHSIOIIETOCs KIMMAaTHYECKOTO PEKUMa MECTHOCTH.
Torza BXxo0M B TaKyto IpoIeCcCyalbHYI0 CHCTEMY Oy/eT epruo JKU3HHU pac-
TEHHUIA, T.. BDEMEHHOI HHTEPBaJI JIeT, B TCUCHHE KOTOPOTO OHa (hyHKIMOHH-
pyeT. A KOHKPETHBIMH COCTOSIHUSIMHU TI€PHUOAA KHU3HH SBATCS TOJbI HAOIIO-
JICHUH, OXBAau4CHHbIE UCCIIeN0BaHUAMU. V3yyas CBA3b MEXKIy BXOAOM TaKOM
CUCTEMBI (TIEPUOJOM >KM3HH) U €€ BBIXOJOM ((peHomaaTaMu) B MEPUO] U3ME-
HEHUSI KITMMATa, MOXKHO I0JTy4aTh YMCIOBBIC OLCHKH BPEMEHHOI IHHAMHKH
(eHOCOoOBITHH, CKOPOCTU U BEJIMYMHBI CMEILEHHS JaThl X HACTYIUICHUS 32
W3yUYEHHBIN MEPUOJ JIET, & TAKXKE CTENECHH YSI3BUMOCTH (DEHOCOOBITHIA — 1O
BEJIMYMHE PACCUUTAHHOTO KOPPEISIIMOHHOTO OTHOMIeHuUs. [Ipy aTOM 117151 KO-
JMYECTBEHHOM OLIEHKHU CBS3U YAACTCS UCIOJIb30BaTh CTATUCTUYECKUE METO-
b1, YTO TIOBBICUT OOBEKTUBHOCTH TOJY4YE€HHBIX BBHIBOJIOB.

Pe3ynbrarhl npuMeHEHHs JaHHOTO MOX0/1a U allTOPUTMa METOAUKU XPOHO-
OMOJIOrMYeCcKOro aHaIu3a PEeHOCOOBITHI PACCMOTPEHHOTO BO 2-01 IIIaBE MOX-
HO TIPOWJITFOCTPUPOBATH BBIMOJHEHHBIMH MHOTOJIETHUMHU HCCIICIOBAaHUSIMU
JIaThl 3a1[BETaHNsI pACTCHUI, KOTOPOU, KAK U3BECTHO, XapaKTEPU3YETCs BAXKHEH-
IIMI peNpORyKIIMOHHBIN Mporece y pacteHuid. OObeKTUBHOCTH cO0pa UHpOP-
Malliy [IPU 3THX UCCIETOBAHUAX 00ECIICUMBACTCS TEM, UTO J1aTa 3alBETaHUs
JIETKO ¥ TOUHO auarHoctupyercs. [Iputom, kak 66110 nokaszano I.H.3aiieBsim
(1981), nara HauaJsia IBETEHUS Y pACTEHUI UMEET HAUMEHBILIYIO HEOIIPEEIICH-
HOCTb I0JIsl BEPOATHOCTEN U TIOTOMY Hanbosiee HHPOPMaTUBHA 10 CPABHEHUIO
co BcemHu Jipyrumu penoparamu. CO0p paccMaTpuBaeMbIX HIXKE MaTepHaIoB
¢benonornyeckux Habmonenuit Bencs ¢ 1994 no 20081t B rpaHuIiax oxapakre-
PHU30BaHHOTO BBIIIE KPYITHOTO 3KOJIOIMYECKOTO MOJUIOHA, TPOCTUPAIOIIETOCS
ot Ceseproro Tsub-11lans no FOxuoro IIpubanxamss. [Tpu aTom ass nabmro-
JTaeMBIX OOBEKTOB 00ECIeuMBaIOCh COONIONEHHUE MPUHIUIA €IUHCTBEHHOTO
Pas3Iuyus — MEHSIOLIETOCS KIIMMAaTUYECKOTO PeKUMa MECTHOCTH.

OCHOBHBIE OCOOCHHOCTH BPEMEHHON AMHAMHKH (ha3bl LBETCHHS 3/ECh
MOXXHO HPOMJUIIOCTPUPOBATh HAa NMPUMEPE AECATH BUAOB, B YUCIE KOTOPBIX
ObUIM MpeACTaBJIeHbI pa3Hble )KM3HeHHbIe (GOPMBbI pacTeHHUii: AepeBbsl,
KYCTAPHHMKH, TPaBbl U JUaHbl. Bce oHM HaOMONaIMCh UMEHHO B MEPHOJ
aKTHMBHOTO Pa3BUTHS Tpoliecca U3MEHEHUsl Kiumara. [T n3yyaembIX BU-
JIOB pacTeHU Haxoauauch B npearopbsx CesepHoro Tanp-1lans (na 3 u 4
KJIFOYEBBIX y4yacTKax, cM. pasznen 3.1) . B ux uucie, Kak yxke 0TMEYajoCh,
obutH 51610 CuBepca ( Malus sieversii (Ldb.)M.Roem), abpukoc 0ObIKHO-
BeHHBIH (Armeniaca vulgaris Lam.), manuna cagosas (Rubus idaeus L.), ry-
cunblil nyk (Gagea capusii Terr.), onyBaHYMK OOBIKHOBEHHbIN (Taraxacum
officinale Wigg.). Jlpyrue msTh BUIOB PAacTEHUH HAOIIONATUCH B pailoHe
nenstbl p. Mnu B FOxuHoMm Ilpubanxamibe Ha MEpBOM KIIHOUEBOM y4yacTKe
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(cM. pasgen 3.1). 3meck MccieqOBaIMCh PACTCHUS YMHTHIIA cepeOpHCTOro
(Halimodendron halodendron (Pall.) Woss.), KeHIbIpsi JaHIIETOJIMUCTHOTO
(Apocynum lancifolium Russan.), BepOntoxkbeit komouku (4lhagi kirghisorum
Schrenk), conoaxu ypansckoii (Glycyrrhiza uralensis Fish.) u nacroBHs cu-
oupckoro (Cynanchum sibiricum Willd.).

OO6cyxneHue pe3ynbTaToB 3THUX HCCIE0BaHUI 11e1eco00pa3Ho HauaTh C
MaTepHagoB XpPOHOOHOIOTUYECKOTO aHaIi3a TabIULIbl 3, T/1€ TaHbl CTATUCTH-
YeCKHUe OIICHKH, XapaKTEePU3YIOIIHe YSI3BUMOCTb (ha3bl LIBETCHHUS PACTEHUH B
YHCIIOBOM BBIPQXKEHUU. A Takxke — JAByX 0J0KoB rpadukos (puc.16 u 17), Ha
KOTOPBIX MOKA3aHbl PACCUNTAHHbBIC JIMHUU PETPECCUH, OTPAKAIOIIHNE YCPE-
HEHHOE M3MEHEHHE (YHKIHMH (BPEMEHHOM XOJ JaThl HAYANA LBETCHHS Pac-
TEHHIi) IPU pAaBHOMEPHOM YBEJIMUEHUH apryMeHTa (JIeT HaOtoneHui).

Tabnuya 3
Pe3synbrarhl aHamM3a CTENEHHU YA3BUMOCTH, CKOPOCTH U BEJIMYMHBI CMEIIICHUS
JIaThl [BETCHUS PACTCHHUI B U3YUYCHHBIM NIEPUO]] U3MEHEHHSI KJIMMaTa

Habmopaembtii Bua | Ne | Habmeo- | Toget | Cpennan | O6mas | Vazen |Koppeas-|tysamm|t i
pacrensii K10- | Raemoe |HaGni0-| cKOPOCTL |BeIHYHHA| MOCTL | HHOHHOE
4esoro| genoco- | nenuii [cMemeHns cMemenns, OTHOMIe-
yuact-| Gorrue aneii/ron | mmeit HHE
Ka

Pacrenns npearopuii Cepepuoro Taup-Wann

Fycunwiii siyk (Gagea | 4 Hauano | 1994- 2,0 26 sbicokan |0,86+0,1515,9 [2,183,06
capusii Terr.) userenns| 2007

OnyBan4yuk 4 Havamo | 1995- 2,0 24 pblcokas |0,7240,22| 3,24 | 2,23 | 3,11

0DOBIKHOBEHHBII nserenus| 2007

Taraxacum officinale

Wige)

Honona Cubepea 3 Hauamo | 1994- 1,3 18 Bbicokan | 0,83+0,16| 5,27 | 2,16 | 2,95

K Malus sieversii maccos. | 2008

(Ldb.)M.Roem) [userenns

IAGpHKoC 3 ‘ Hauano | 1994- 1,0 14 Boicokan | 0,8540,15| 5,61 | 2,18 | 3,06

0DBIKHOBEHHBLII userennn| 2008

(Armeniaca vulgaris

m.)
Pactennn IOxunoro MpuGanxamen
CH/IbIPb 1 Hayano | 1994- 1,4 20 suicokan |0,7940,17] 4,47 [ 2,16 | 3,01
AHUETOHCTHBIH usercunn 2008
Apocynum lancifolium
ussan.)
Coaoaka ypaabekas 1 Hasano | 1995- 1,0 13 cpenuss |0,60+0,23] 2,57 2,20 | 3,11
(Glycyrrhiza uralensis userenns| 2008
Fish.)
JlacToBens cuGupekmii| 1 Havano | 1995- 0,9 12 cpennsasn |0,54+0,24] 2,23 | 2,18 { 3,06
(Cynanchum sibiricum maccos. | 2008
Willd.) IBETEHHA
Yunrun cepebpuerniii| 1 Havano | 1994- 0,8 10 cpennss |0,63+0,2212.,79 | 2,18 | 3,06
(Halimodendron uperenus| 2007
halodendron (Pall.)
_ Woss,)
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Marepuansl Tabaunbs! 3 ¥ puc.16,17 MO3BONISAIOT KOHCTATUPOBATh (PAKT
YSI3BUMOCTH M3y4aemMoro peHoco0bITHs Ui Bcex o0bekToB. Ha 310, mpe-
K€ BCEro, YKa3bIBalOT BEJIMUYMHBI BCEX YHUCIIOBBIX OLEHOK PACCUUTAHHBIX
KOPPEJSIMMOHHBIX OTHOIIEHUI ATkl LIBETCHUS pacTeHui. [IputoM mid naru
HaOII0IaeMbIX BUIOB PACTCHUN CTETECHb ySI3BUMOCTH OKa3ajlach OYEHb BbI-
COKOH, cTpemsimieiics K GyHKIMOHAIBHON. DTO MOATBEPKIACTCS CTATUCTH-
YECKH JIOCTOBEPHBIMHU Ha 1%-0M ypOBHE 3HAUMMOCTH OLEHKAMM BeJH4YM-
HBbI KOPPEJSIIMOHHOTO OTHOILICHUS MEXAy (PEeHOCOOBITHUSMU U M3YYCHHBIM
MEpUOJIOM U3MEHEHHUS KIMMaTa.

B 4ucne BBICOKO ySI3BUMBIX PACTEHHI OKa3aJIUCh I'yCUHBIN JIYK, OJyBaH-
YUK OOBIKHOBEHHBIH, 1051001 CuBepca, aOpuKOC OOBIKHOBEHHBIH, KEHABIPb
JAHUETOJUCTHBIN. BelnunHbl KOPpeasiiuOHHOTO OTHOLLIEHHUS 3/1€Chb Bapbu-
poBanu B nuanazone ot 0,72+0,22 no 0,86+0,15. ¥V Tpex oObekTOB HCche-
JOBaHUN (YMHTHIIA CEpeOPHUCTOro, JIACTOBHS CHOUPCKOTO, CONOIKU Yypaiib-
CKOM) ySI3BUMOCTH OblJIa TaK)KE CTATHMCTUYECKU TOCTOBEPHOU, HO CpeIHel
cTeneHn. BeanunHbl KOPPENSIMOHHOIO OTHOIICHHS 3/1€Ch BapbUPOBAIHN B
nuamazone ot 0,54+0,24 no 0,63+0,22. O6pamiaer Ha ceOst BHUMaHHUE TO 00-

] OayBaHuMK OBLIKHOBE HHBLIR
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Puc.16.Jlunun perpeccuu, oTpaxkarolde BPEMEHHOW XOJI JaThl LBETCHUS
y pactennii npearopuit Cesepuoro Tsub-1llans.
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CTOSITETILCTBO, YTO MIMEHHO JIJIsl OOJIBIIIMHCTBA BU/I0B PACTEHUI aHAJTU3UPY-
€MBbIX B I0KHOM YaCTH H3Yy4YEeHHOI0 3K0JOTrH4eCKOro0 IOJMIOHA YUCJI0Bast
XapaKTePUCTHKA CTENeH! YA3BUMOCTH (a3bl HBETEHUsI 0KA3a/1aCh HaH-
OosbIIeH, cTpeMsIIeics K XapaKTepucTHKe (yHKIMOHAIBHON 3aBHCH-
MOCTH. A y OOJBIIMHCTBA BUJIOB PACTEHUH PACHOJIOKEHHBIX B CeBepPHOIl
YacTH IK0I0rnYeckoro nmojaurona (Ilpudanxamse) creneHb ya3BUMOCTH
(da3pl nBeTeHH Yallle 0KAa3bIBAJIACh cpeaHeii (cM. Tabm.3).

HezaBucumo 0T MeCTOOOUTAaHUS UCCIIEAYEMbIX BUIOB PACTCHHUN BbISBH-
J1ach CIIeIyOIIast 001[ast XapaKTepHasi 0COOCHHOCTh BPEMEHHOTO X0/1a HabJIr0-
naeMbIX peHOoCoOBITHH. Y BCeX BUAOB PACTEHUH WILTIOCTPUPYEMBIX puc.16 n
17 uToroBbIil OOIMIA CABHUT JaThl HAYAJ1a NBETEHUs 32 U3yUYEHHBIN [IEPUOJ
HaOIIOICHNI POUCXOUI B 0oJiee paHHIOIO CTOPOHY. B pesynbrare y pac-
teHuil npenropuii CeBepHoro Tsub-lllans (tabn. 3, puc.16) nara navamaa
LHBETEHHUS CMECTHJIACH B PAHHIOI0 CTOPOHY CIIEIYIOIINUM 00pa3oM: I'yCHHO-
ro Jyka — Ha 26 JHei; oJyBaHYMKa OOBIKHOBEHHOTO — Ha 24; i610HU CuBepca
—Ha 18 nHeit; abpukoca 0ObIKHOBEHHOTO — Ha 14 nHeil. A y pactenuit FOx-
Horo [Ipubanxambs (Tabn.3, puc.17) gara Hadana IBETCHHsS] CMECTHIIACH B
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Puc. 17. Jlunuu perpeccun, OTpa>karolifue BpeMEHHOM X0/ J1aThl LIBETCHUS
y pactenuii FOxuoro [Ipubanxanibs.
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PaHHIOIO CTOPOHY CJIETYIOIUM 00pa30M: KeHAbIPS JIAaHIIETOIMCTHOTO — Ha 20
JTHEH; COIOJIKU YpaJIbCKOM — Ha 13 Hel; macToBHS cHOUpCKOTro — Ha 12 aHeid;
yuHruia cepedpucroro — Ha 10 nueit. Kak nmpaBuio, y Bcex BUAOB pacTeHUN
TaKoe cMelleHHe IJI0 HAPaBHOMEPHO. A y psifia BUI0OB pacTeHuil (abpuko-
ca 00ObIKHOBEHHOTO, 10510H1 CuBepca, KeHABIPS JTaHIETOIMCTHOTO, JIACTOBHS
cHOUpPCKOro), Nake HaOIIOAATINCH IEPUOJIBI, KOT/A MIPOLECC CMEIICHUS 1aThl
LBETCHHUSI HE TOJIBKO 3aMEJUISJICS, HO U B T€UEHUE HEOOJBILIOTO MPOMEKYTKA
BpeMeHHU ObL1 HarpaBiieH B 00paTHyo, T.€. B 00Jiee MO3AHIOI CTOPOHY. JTO
MOIJIO OBITH CIEICTBHEM HEPAaBHOMEPHOCTH MPOIECCa N3MEHEHUS KIIMMaTa.

Marepuanbl YUCIOBBIX OIICHOK TaOmuiel 3 u puc.16,17 mo3Bomustor yoe-
JMTHCS, YTO y pacTeHui, HaOmomaeMbix B mpearopbsx CesepHoro TsaHb-
[Tanst, ©”TOroBo€ CMEIEHNE AAaThl LIBETCHHUS OOBIYHO MPOUCXOANIIO HA 3HAYU-
TEJILHO OOJIBIINE CPOKH, YeM Yy pacTenuit FOxxnoro Ipubanxanibs (cpaBHUTE
auHUU perpeccun puc.16-17 u ux nudpossie onenku B Tadmn.3). Ilpu 3Tom
WLTIOCTpUpyeMast Tabiauie 3 CKOpOCTh CMEILICHHs JaThl IIBETEHUS y pac-
tenuii npenropuii CesepHoro Tsub-1ans yaie Ob1a O0siee BEICOKOH, YeM Y
pactenuii FOxuoro IIpubanxambs. Ho B 11e710M B 3aBUCUMOCTH OT BUAOBOM
MPUHAAIICKHOCTH M MECTOOOUTaHUS PACTEHUN CKOPOCTh CMEILIEHHSI UX 1aThl
1BeTeHus Bapbuposaia ot 0,8 10 2-x qHEi B roa.

BolsicHunach Taxke euie cleayroouas BaKHasi 0COOCHHOCTH MOBee-
HUSl pacTeHMii. Y Bcex HaOIOIaeMbIX BHJIOB (TyCHHOTO JyKa, OJyBaHYH-
Ka 0OBIKHOBEHHOTO, a0prKoca 0OBIKHOBEHHOTO, si0ioHKM CuBepca, TaCTOBHSA
CHOUPCKOTO, COJOAKH YPalbCKOM, KEHIBIPS JAHLETOJIUCTHOTO M YHMHIHIIA
cepeOpUCTOro) UMeNl MECTO BBIPAKEHHBIM M3rud JIMHUM perpeccuu. VHo-
IJla OH OTpa)kaj CMEILEHHUE JaThl I[BeTeHUs Aaxe Ha 4-5 nuei. [Ipuuem Ta-
KO M3ru0 OBl MPEeHMYIIECTBEHHO BBI3BAH PE3KUM CMEIICHHEM JaHHBIX
2002-oro roga. Ho nnorna 1o cMelieHue JONOIHUTENBHO (PUKCUPOBATU U
cmexHble ¢ 2002-piM rosibl. CHHXPOHHOCTD TAKHMX SIBJICHHMI Y Pa3HBIX BH-
JAOB yKa3bIBacT HA HAJIMYME NIPUYMH aJaNTallMOHHOIrO Xapakrepa. [loatomy
IIPU [IPEXKIEBPEMEHHOM CTaTUCTUUECKOM BBIPABHMBAHUU JIMHUN PErpeCCUU
MOKHO yTPaTUTh BO3MOKHOCTb JIaJIbHEMILIEr0 aHaIn3a JaHHbIX IPUYUH U UX
BpeMeHH6171 [IPUYPOYEHHOCTH.

Hapsimy ¢ paccMOTpeHHBIMHU BBIILIIE PE3yNbTaTaMyd XPOHOOHOJIOTHUECKOTO
aHanM3a, kak B pearopbsx CesepHoro Taub-Ilans, Tak u B FOxuom [puban-
Xalllbe Y HECKOJIBKUX BUJIOB PACTEHUI UMEIl MECTO PE3KO BBIPAYKEHHBIN BOJIHO-
00pa3HbIil XapaKTep MOTOAMYHON TUHAMUKH JIaThl Hayalia [[BETCHHUS PACTECHHIA.
[Ipumepamu, WILTIOCTPUPYIOLIMMU 3TO SIBIEHUE, MOTYT CIIy’KUTh pacTyliasi B
HOxHoM [Ipubanxaiise BepOIIOKbs KOJIIOUKA U HIMPOKO paclpoCTpaHEeHHas B
npearopbsax Ceseproro Tsanp-11lansa manuna cagosas (puc. 18).
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Puc. 18. BonHOBOI XapakTep IMHAMUKY CMELEHUS 1aThl LIBETEHUS PACTEHUN

Kak BunM, y 060MX 3THX PACTCHHUIT HAIIPABICHHE BPEMEHHOTO CMEIICHHS
JIaThI [IBETCHHSI XapaKTePU3yeTCs CUIbHBIMU KOJICOAHUSIMH YJICHOB JTUHAMH-
yeckoro psaga. Jlaxe mociaenoBaTeNbHO HIIyIIHE TOAbl HAOMIONEHUH MOTYT
MOKa3aTh CMEIICHUE JaThl Havyajla LBETCHHA Ha BenudyuHy Oonee 40 aueit
(cMm., Hampumep, — y BepOmokbelt komouku nanuaeie 2002-2003rr.). CraHo-
BUTCS SICHO, YTO B TAKUX CIIy4yasx 0oJbIne KojaeOaHus CPOKOB (heHOCOOBITUI
CBHUJIETEJICTBYIOT O JCHCTBUU HMCKIIOUUTEIBHO MOIIHBIX JIETEPMUHHUPYIO-
mux (GaKTopos..

Jlatb 0OBsICHEHUE TAKOrO MOBEICHHUS JUIsI BCEX BHJIOB, Y KOTOPBIX Jara
(a3pl 1IBETEHUSI CMeIIajach BOJHOOOPA3HO, MOKA HE MPEACTABISIETCS BO3-
MOXHBIM. HO B OTHOIIEHUY BEpOITIOKbEN KOJIOUKU, KOTOpast SIBIAETCS JOMH-
HAaHTOM MHOTHX PacTUTENbHBIX cucTeM Ka3zaxcraHa v MOTpaHUYHBIX CTPaH,
MMEIOIINECs MaTepUabl MO3BOJISIOT CAENIATh TAKYIO MOMBITKY.

Kak u3BecTHO, BepOIIIOKbs KOJIIOUKA I[BETET B Hambojee xKapKue Me-
cAlbl JeTa (MUIOHE-UiJie). A B 3TO BpeMs IHEBHbIE TEMIIEPATYPhI YACTO
nonaumaroTcs Boime 30°C win naxe mpessimator 40°C. OTcroma MOX-
HO OBLIO TNPEIINOJOXKUTh, YTO BEPOITIOKBS KOMIOUKAa (DUIOTEHETHYECKU
npUcnocoOIeHa K TaKOMY PEXKUMY, KOTOPBIM, OUEBHIHO, COXPAHHWICI U
B MEpUOJ U3MEHEHUs KJIMMaTa, MPOJ0JDKasi OKa3bIBaTh MOIIHOE PEryiu-
pyrolIee BO3ACHUCTBUE HA MMOBEICHUE PAaCTEHU JaHHOro BUAa. Ha Tto, uyTo
MMEHHO 3TOT PEXKUM TeMIepaTyp MOT OKa3aTh Haubojee CylIeCTBEHHOE
BIIMSIHUE, YKA3bIBAIOT U paHee MOJYUYEHHbIE HA APYTHX 00BbEKTaxX pe3ylib-
TaThl (PU3MOJIOTMYECKUX HCCICAOBAHMM JIEWCTBUS BBICOKUX TeMIlepa-
Typ Ha JKU3HEACATEIbHOCTh PACTUTEIBHBIX OPTaHU3MOB HE B CBSI3U C HX
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obe3BokuBanueM. Kak yxe ormedanoch, paboramu psga (u3HOIOTOB
(AnpTeprot,1965,1981; Axmaros,1976; Manoiinenko, 1988) 6b110 3KCITE-
PUMEHTAJIBHO JOKa3aHO, YTO MO/ IeHCTBUEM CYNepONTUMAIbHBIX TEMIIE-
patyp (cBbime 30 °C) mogaBistoTcs oOmias CUHTETHYECKas CIOCOOHOCTh
pacTeHuii, ”HTEHCUBHOCTH (poTOCHMHTE3a U JpixaHue. Hapymaercs conps-
KEHHOCTh OKUCIHUTEIBHBIX U CHHTETUYECKHX IpoleccoB. TopMozsaTcs
pPOCT U pa3BuTHE pacTeHH. CHUXKACTCA UX UMMYHUTET.

B nanHO# cBsI3U, 4TOOB!I BBISICHUTH OCOOEHHOCTHU I[BETEHHUS BepOIIto-
KbeH KOJIOYKH, OBLIM COMOCTABICHBI Marepuaibl 14-meTHux Habmrozme-
HUH 32 MOTOANYHON TUHAMUKOHN (ha3bl IBETCHHS BEPOIIOKbEH KOMIOUKU U
MPOCIEKEHHBIM B ATOT IIEPUOJI PEKUMOM CBEpXONTUMaNbHBIX (Oonee 30°
C) remneparyp. TemnepaTypa Bo3ayxa 3aMmepsjiach HEOCPEICTBEHHO Ha
KJIFOYEBOM ydacTKe (PeHONOrn4YecKkux Habmaonenuii. MiamMepenus Benuch B
pexUMe MCUXPOMETPUUECKOW OylIKH Ha ypoBHE (puTOChEpsl TPaBOCTOA
(80cM OT MOBEpXHOCTH MOYBHI). Pe3ynbrarsl MOTOAMYHBIX HAOTIOACHUN
npejacTaBieHsl Ha pucynke 19. Ha Hem mo ocu aGcuucc OTI0KEHBI TOABI
Habmonenuii. Cnesa 1o ocu OpAMHAT — JaTa Hayajga MacCOBOTO LIBETCHUS
BepOJIIOKbEH KOJIOYKM, a CIpaBa MO OCH OpJUHAT — CyMMapHOE YHUCIO
nHel uroHs ¢ Temneparypoid Beime 30° C. 3HakaMu + U — OTMEUCHBI TCH-
JICHIIUU CONPSHKEHHOTO 10 TOaM HalpaBJICHUs] U3MEHEHHs TeMIIepaTyphbl
U JIaThl IBETCHHUS.

[To marepuanam puc.l9 HamIAIHO BUAHO, YTO B MpeoOIagaroIeM YKc-
ne cnydaeB (B 12-tu u3 14-tu et HaOMIOACHUI) TEHACHIIMN HAMPABICHUS
M3MEHEHUH COIpPSHKEHHBIX IO TOJlaM TeMIIepaTyphbl U JaThl LIBETEHUS BEp-
OMI0KbEH KOMIOYKU MOJHOCTHIO coBMajaioT. C yBeIMUYEHHEM YHUCIa JTHEH
CO CBEPXBBICOKOM TemIepaTypoi BO3/lyXa B MIOHE JlaTa Hayaja MacCOBOTO
[BETCHHS BEpOITIOKbEH KONIOUKH CIIBUTAaeTCs Ha OoJiee MO3IHUE CPOKHU. A ¢
YMEHBILICHUEM YHCJIA JHEH CO CBEPXBBICOKOM TEMIIEpAaTypOU BO3LyXa Aara
Hayaja MacCOBOTO I[BETECHUS BepOIIOKbEH KOMIOUKU CIIBUTACTCS HA PAaHHUE
cpoku. Uucno Takux COBMAJCHUI MOATBEPAUIOCH B 85,7% neT Habmrome-
HUM.

UtrocTpupyemas puc. 19 conpspkeHHOCTH BPEMEHHOTO X0/[a AaThl Hauaa
LBETCHUsI BepOII0KBEH KOJIOUKU U CBEPXBBICOKHX TEMIIEPATYP MOKET ObITH
OLIEHEHA IMyTeM pacyera koddduuuenra accounanuu (r,), IPeAI0KEHHOTO
K.ITupconom. Kak n3BecTHO BeIMYMHA 3TOrO HEMapaMeTPHUUECKOro Mmokas3a-
Teus, u3MeHsetcs ot -1 1o +1. Ilocie rpynnupoBKY JaHHBIX U HEOOXOAMMBIX
pacyeToB BBIACHUIIOCH, YTO CBS3b MEXJIY JaTOH HACTYIJICHHUS MAacCOBOTO
LBETCHUsI BEPOIIOKbEN KOJIIOYKH M CBEPXBBICOKHMH TeMIepaTypaMu Jeii-
CTBHUTEJIBHO UMEET MECTO.
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Puc. 19. Iloronnynas [uHamMuKa CBEpXBBICOKUX TEMIIEpATyp BO3/1yXa B HIOHE
(MyHKTHp) W JaThl Hayaja MAacCOBOTO IIBETEHUS BEPOITIOKBEH KOIIOUKU
(crmomrnas nunus). [losicHeHus B Tekcre.

ITo dopmyne npennoxennoit K.ITupconom ona orneHuBaetcst ko3 Quiim-
enToM accouuaruu ,= 0,75, a ¢ yuetom nonpasku Heiirca (Jlakun,1990:245)
Ha HENPEPBIBHOCTh BapUAIMH 3TOT KOAPQPUIIMEHT acCOIUAIMKM OKa3ayics
paBHbIM 7, = 0,60 (pH ty,, =2,63 U tys,,5,=2,18). [lomyuennas enuanna Ko-
s dunmenTa acconuanuu 0ObEKTUBHO YKa3bIBAaeT HA HAJIMYUE TECHOU CBsI-
3W MEX/y HAlpaBICHUSIMH U3MEHECHHS IaThl Ha4Yalla IBETEHUS BEPOIIOKbEH
KOJIFOUKM M YHMCJIa THeW MIOHS ¢ MaKCUMabHOM Temreparypoii 6onee 30°C.
Hynesas runoresa 06 oTCyTCTBHH CBSI3H OTBepraercs Ha 5%-oM ypoBHE 3Ha-
yuMocTHU. [loaToMy ¢ BepoATHOCTBIO 95% MOKHO CUMTATh JOKa3aHHBIM Ha-
JUYMe TECHOU CBSA3M MEX]y TEHICHLMSIMU U3MEHEHHUS aHAJTU3UPYEMbIX Xa-
PaKTEpUCTUK.

BpINOMHEHHBIN CTATUCTUYECKUN aHAJIM3 CBSI3U CBUIETEIBCTBYET O TOM,
Y9TO Y BEpONIOKBEH KOJIIOYKU JICUCTBUTEIHHO MMEET MECTO 3aKOHOMEpHAs
(unoreHeTuyecKku BBIpAOOTaHHAS PEAKIUS HA CBEPXBBICOKHE TEMIIEpary-
pbl. Takas peakiiusi MPOSIBISIETCS. B CMEIICHUH J1aThl HavaJla €€ [IBETEHUs MO
NEHCTBHEM CHIIbHBIX KOJeOaHUN CBEPXONTUMAIIBHBIX TEMIIEPATYp BO3/IyXa B
utone. B utore Habmomaemasi BOJIHOBAasi TMHAMMKA JaThl HAYaJIa LBeTe-
HHS BepOII0Kbell KOJIYKH AABJISETCS 0TPAa:KeHHeM BOJHOBOM JUHAMM-
KM U3MEHEHHsl Pe:KMMa CBePXBBICOKMX TeMIlepaTyp BO3AyXa.
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OnHako BOJIHOOOpa3Hasi AUHAMHUKA M3MEHEHHSl CBEPXBBICOKHX TeM-
nepaTyp KOpEeHHbIM 00pa3oM OTJIMYaeTcsl OT MJIABHOW JMHAMMKH cpe/l-
HHUX XapPAaKTePHUCTHK MNOTeIJICHHUS KJIMMATa, KOTOpas BBIICHWIACH IO
MaTepuaigaMm MHOrojeTHuX HaOmoaenuit Kasruapomera (cM. nanneie Bro-
poro HanumonansHoro coobmenust Pecniyonuku Kazaxcran Kondepenuun
Cropon Pamounoit kouBenuuu OOH 06 u3menenuun knmmara,2009). Kax
CBUJIETEILCTBYET O TOM pHC.19, naxke /il MOCaeq0BaTeNbHO UAYILIUX JIET
HaOJIIOIEHUH KOJMYECTBO JAHEH CO CBEPXBBICOKOW TEeMIIEpaTypoil B UIOHE
MOXET OTJIMYaThCsl O4eHb cyuiecTBeHHo. Hanpumep, B 1997-om rogy uucio
Takux nHer 0pu1o 19, a B 1998-oM rony — Beero 9. B 1999 roxy oHo cocra-
Buiio 7 nuel, a B 2000 rony — 18 nueit. B 2003-m rony 5 aneit, a B 2004-om
roay -17 nueit. Otcrona cieayer, 4To B CiIy4ae ¢ aToil Hadyajla MacCOBOIO
LBETEHUS BEPOIIOKbEH KOIIOUKHA MBI HAOJII01aeM KapTUHY HE CHHXPOHHYIO
¢ o0mielt TeHAeHIMeH TII00aTbHOTO0 U3MEHEHUS KIIMMaTa. JTa KapTHHA Jie-
TepMHHHpYeTcs: crenuGuKoil BapnadeJbHOCTH CBEPXBBICOKMX TeMIIe-
paTyp BO31yXa, KOTOpasi B CHJIy CBOCH aCMHXPOHHOCTH C I1I00aJIbHOM
TeHJAeHIHell H3MEeHEeHHUs] KJIMMATAa U OKa3bIBaeT 3aTylleBbIBaKOIIee ee
BO3/eicTBHE.

B cBs13u ¢ BBILIEU3I0KEHHBIMU MaTEpUAIaMU NIPEACTABISAETCA €LIe He-
00X0MMBIM 0C000 OTMETUTH TOT (DAKT, UTO, HECMOTPSI Ha BBICOKOE COBIIA-
JIeHUEe TEHJICHLIMM JaThl LBETEHUS U PEKUMa CBEPXBBICOKMX TEMIIEPATYP
MECTHOCTH, U3 001Iel KAPTHHBI (PMKCHUPYEeMOro Iponecca pe3Ko Bblje-
JWINCH JaHHble HaOMoaeHuii 2002-oro roga. Kak BuaHO 1o marepua-
nam puc.19, B HanpaBiaenuu ¢ 2001 na 2002-0# rox 4nciao JAHEW HIOHSA C
temmeparypoii > 30°C norusminoch ¢ 17 10 6-TH, T.e. IOYTU B TPHU pa3a.
Ho B ommune OT 3TON TEHIECHLUU CMelleHUue AAaThl HA4ajla MacCcOBOIO
HBeTeHHUs KOJIYKHN HA0IKH01a/10Ch He B PAHHIOI0, 2, HA000POT, B M0O3/]1-
HIOI0 cTOpPOHY. [IpryemM Ha oueHb 60Jb1IOH CPOK — 32 THA. CTAaHOBUTCH
SICHO, YTO XPOHOOMOJIOTHYeCKHe HADII0IeHHs B IaHHOM cJIy4yae 3apuK-
CHPOBAJIM HCKJIIOYUTEJIbHO CHJIBbHOE «BO3MYILICHHE» B IOBEACHUHU pac-
TeHuii. [IpuToM npupoaa ero nNosiBJICHUsSI He HMeeT HUKAKOI0 OTHOLIe-
HHS K 0011eH TeHIeHI MU BAPbHPOBAaHUs 1aThl IBeTCHUs BepO/II0Kbei
KOJIIOYKH.

CxomHoe MO HEaJeKBAaTHOCTU OOIIEH TEHJIEHLHUHU «BO3MYLICHHE» B
noseneHuu pacteHuil B 2002-oM roxy MMeso MECTO M Il MHOTHUX JpY-
IUX M3YyYEHHBIX BUJOB PACTEHHUH, 4TO, KaK OBLJIO OTMEUYEHO BBIINIE, MPO-
SBIISJIOCH B COOTBETCTBYIOIIMX M3rM0axX JMHUN PErpeccuu JaThl Hadyaia
ux usereHus (puc. 16,17). Takoe cuibHOE CMElIEHUE JIUHUU PETPECCUU
JIaThl HayaJja BETEHUS M0 NPHUYNHE OTKJIOHEHHS JaHHBIX Ha0JJII01eHu i
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uMeHHO 2002-ro roga npoucxoauiao JuO0 B paHHIOK, JHOO B MO3IHIOK0
cTopony. [Ipu 5TOM 0OHO UMEI0 MECTO Yy PACTEHUM NIPEICTABIISIOIINX BECh-
Ma HIMPOKHM Mana3oH pazHooOpa3us KU3HEHHBIX (OpM: TpaB, JIHaH, Ky-
CTAPHUKOB, I€PEBbEB. Y PACTEHUH LBETYIIUX KaK PAHHEH BECHOMU, JIETOM,
TaK W MO3JHEH OCEHbI0. Y pacTeHHI OOMTAIONIUX KaK B YCIOBHUSAX CTEIH
IPEArOpHBbIX PaBHUH U Iosica II0A0BbIX jecoB CeBepHoro Tsaub-11lans,
TaK U B yCJOBHUSAX TYraHbIX U MYCTBIHHBIX Tepputopuil IOxHnoro Ilpu-
Oanxamibs.

B nenoM u3nokKeHHBIE BBILIE MAaTepUasbl UCCIECIOBAHUN TO3BOJISIOT 3a-
KIIIOUUTh, YTO JJIs1 OOJBIIMHCTBA BUJOB PACTECHHH B NMEPHOJ MU3MeHEHHUs!
KJIMMATAa MMeeT MeCTO O4YeHb CylleCTBeHHasl pa30ajlaHCHPOBKA paHee
cJI0KMBIIErocst xona ¢genocodbITHil. [IpyMeHeHne peICTaBIeHHON BhIILIE
METO/I0JIOTHYECKOM OCHOBBI XPOHOOMOIOTMYECKOTO aHAJIN3a MO3BOJISIET 00b-
€KTHBHO yCTAHOBUTH JaHHbIE (pakThl. /laeT BO3MOXKHOCT MOJY4YaTh CTATH-
CTHYECKH JOCTOBEPHYI0O YHCJIOBYI0 OLICHKY CTENeHU YA3BHUMOCTH (peHo-
cOOBITHII B 04eHb HIMPOKOM JHMalNa30He UX M3MeHYMBOCTH. Takas Koiu-
YECTBEHHAs OLIEHKA YSI3BMMOCTH C BBICOKOM CTEIECHBIO 4YBCTBUTEIBHOCTHU
OTPa)KaeTcs BEIMYMHON PACCYUTAHHOTO KOPPESLIMOHHOIO OTHOLICHUS, JIHU-
HUSIMH PErPeCCHUH, YUCIOBBIMU OLIEHKAM OOIIEH BEJIMYMHBI CMEIICHUS J1aThl
(heHocoObITHS 32 TIEPUO/] HAOIIOICHHI U YUCIIOBOM OIICHKON CKOPOCTH H3MeE-
HEHHsI JaThl HACTyIUIeHUs (penocoObITHil. [Ipy 3TOM Ha OCHOBE yCTaHOBIIECH-
HBIX BEJIMYUU KOPPEIALIMOHHBIX OTHOLIEHUN U IIOCTPOEHHBIX JIMHUI perpec-
CUU OKAa3bIBaeTcs BO3MOKHBLIM KOJHYECTBEHHO MCCJIEI0BATH CTEINEHb
0JIM30CTH YSI3BUMOCTH KAKA0I0 HA0/11012eMO0ro (heHO010Irn4ecKOro coobl-
THA K (PYHKIHOHAJIBLHON 3aBUCUMOCTH. YIACTCS BBIACHUTD BpeMeHH(‘)ﬁ
X0 cMelleHHsl (PEHOCOOBITHI M YBHIETh KOJMYECTBEHHbIC U3MEHEHUSI
JIMHHUH perpeccuy u3y4aeMbIX MOKa3aTeJieil 3a 110001 H3y4YeHHbIH nepu-
0/1 U3BMeHeHHU s KJIUMaTa. Ba)XHbIM IPenMyIeCTBOM XPOHOOHNOJIOTHUECKOTO
aHaJIM3a 371eCh ABJAETCSA U TO, YTO HEO0OXOAUMAasi OLleHKA MOXeT ObITh I10-
JIy4eHa JJis1 1100010 MYHKTA, 1aKe eCJI MeTeOHA0II01eHUsI TAM HUKOI/a
He NIPOBOIAMJINCE.

Bwmecre ¢ Tem, Grarozapsi BBICOKOM 4yBCTBUTEIBHOCTH XPOHOOHOIOTHYe-
CKOTO aHajJM3a MOXKET ObITh OOBEKTUBHO YCTAHOBIIEH M HE JETEPMUHUPYE-
MBI 00IIel TeHICeHIIMEN N3MEHEHHUs KIIMMaTa, a, HA000pOT, 3aTyIIeBbIBAIO-
IIMHA €ro XapakTep MU3MEHUYMBOCTH JaThl (eHOCOOBITHH. M3yueHune npuinH
JAHHOTO SIBJICHHSI TIO3BOJIUT BBISABISATH HOBBbIE (PAKTOPBI, KOPPEKTUPYIOLIHE
HabIr0]aeMble 3aKOHOMEPHOCTH.
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3.3. AHanu3 ya3BUMOCTM MHTPOAYLMUPOBAHHbIX PacTeHUN

PeanbHble BO3MOXKHOCTH XPOHOOHMOJIOTHMUYECKOTO aHalu3a IoKazaTesen
KHU3HECIIOCOOHOCTH PACTeHUM 371eCh MOXKHO MPOWUTIOCTPUPOBATH M HA MH-
TPOAYLMPOBAHHBIX PACTEHUSNX, HAXOMALIMXCS Ha 2-OM KJIIOUEBOM Y4YacTKe
(cm. pazmen 1.1). B naHHO# CBSI3U paccCMOTPUM pe3yJbTaTbl XpOHOOUOIO-
TMYECKOT0 aHallu3a pacTeHuil amMmmu Oombiion (Ammi majous L.), u anuca
00bIKHOBEeHHOTO (Pimpinella anisum L.), 0 KOTOpOM BIEpBBIC OBLI CICITAH
JIOKJIaJ] Ha COCTOSIBILIEHCS B I. AJMaThl HAy4YHOUM KOH(EpEeHIIUH MOCBAIICH-
HOW mpobOieMe obecmeueHus Ouonormueckoi Oe3omacHocTH Kazaxcrana
(ITpockypsixos, 2008a,0).

AHUC OOBIKHOBEHHBIN — TPaBIHUCTOE OJTHOJIETHEE PacTeHHE, apeall KOTo-
poro mpuypoueH k crpanam CpenuzeMHomopbs u [lepenneit Azuu. [1o Hemy
nMesach 0asza JaHHBIX HaOmromeHuid 3a mepuon ¢ 1994 mo 2004rr. Ammu
Oonblllas — TaKke OAHOJNETHee TpaBsHUCTOe pacteHue. Ee poauna — Cpe-
nu3eMHOMOphe. HalOmoaeHus 3a Hell ToKe BBIMOIHSINCH B mepuon ¢ 1994
o 2004rr. O6a BUJa pacTEHUI UCIIBITHIBATINCH B KYJIbTYpe Ha TEPPUTOPUU
I'maBHOTO G0TaHMYeckoro cana Pecybnuku KazaxcraH, pacnonoXeHHOTO B
CEBEPHBIX MPEATophsix XpeOra 3aunuickuil Amnaray, XapaKTepUCTHUKa KOTO-
pOro JaHa B IEPBOM pa3ielie 1aHHOU ITIaBBbI.

C 1menpi0o XpOHOOMOJOTHYECKOTO aHallu3a B KauecTBE IoKaszaTesei
KU3HECTIOCOOHOCTH PACTEHHUI HCCIEeOBAIUCh: CPEIHAS BBHICOTA pacTe-
HUW, MPOJOKUTEIBHOCTh MEPHOJa Pa3BUTHUS T€HEPATHUBHBIX OPraHOB,
nara Hadana upereHus, Macca 1000 mTyk cemMsaH. XapaKTepUCTUKU ITUX
nokas3arenieil ObLIM yUYTeHBI ¢ COOMIOEHUEM UJIEHTUYHOCTH YCJIOBUH MO-
ceBa CeMSH, BBIPAIIMBAHUS PACTEHHI U MOCTOSTHCTBA y4acTKOB, I/i€ Be-
JUCh HAOIIOICHHUS.

OO0111en3BECTHO, YTO MPOAOKUTENBHOCTD MEPHOA Pa3BUTHSI T€HEPATUB-
HBIX OPTaHOB, JaTa Hadaja BeTeHus u Macca 1000 mTyk ceMsH xapakTepH-
3yIOT BayKHEHIIINE MPOIECChl U )KU3HECTIOCOOHOCTh pacTEeHUH, aanTaluoH-
HbIE 0COOEHHOCTH UX POCTAa U Pa3BUTHSI, MO3BOJIAIOT CYAUTh O PENPOAYKIIUU
pacTeHHii B KaKJOM KOHKPETHONH MECTHOCTH, MPHU KOHKPETHBIX YCIOBHUSX
pexuMa cpebl OOMTaHUS. DTH XapaKTEpUCTUKU PACTeHMI OTpa)kaioT ole-
CIIEYEHHOCTh WX YCTONYMBOTO BOCIIPOU3BOJICTBA U MPOIOIIKEHUS PO/Ia, CIIO-
COOHOCTH pPacCTEHUI YIOKUTHCS B MPEIOCTABISIEMbIE BHEIITHUMHU YCIOBUSIMU
BpeMsl M PEXKHUMBI cpeibl OOuTaHus. BricoTa pacTeHHil Takke BeCbMa BaX-
HBII 1oKa3arenb. [1o aToMy mokazaTento yaaeTcsi 0ObeKTUBHO OIICHUTH OMO-
JIOTHYECKYIO TPOAYKTUBHOCTh PACTEHUI U CTETIEHb OJaronpusTHOCTH CPEIIb
OoOUTaHUS ISl UX KUZHEACSITETbHOCTH.
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Jnis pemieHus 3aad KOJIMYECTBEHHOTO XPOHOOHOIOTHUECKOrO UCCIENO-
BaHUs ObljIa MCIOJIb30BaHA METOA0JIOTHYECKAs OCHOBA U aJITOPUTMBI METO-
JUKH, KOTOPBIE PACCMAaTpUBAJIACh BO BTOPOU IN1aBe KHUTH. To €CTh B METOO-
JIOTUYECKOM IUIaHE XPOHOOHOJIOTHYEeCKHH aHAJM3 BBINOJIHSJICA Ha 0a3e
NpoLecCyaJIbHOIO0 NPeaCTaBACHI 0 PACTHTEIbHOH CUCTEMe U UCIIO0NIb30-
BaHUS MOHATHA O «UEPHOM SIIIUKe». B copepikaHne «4epHOro AIuKa» Obuin
OTHECEHBI BCE IIPOLECCHI U CTPYKTYPBI PACTUTEIILHOU CUCTEMBI, OIPEIEIIs-
IOLIME TpaHC(HOPMALIMIO CBOMCTB pacTeHU MOJ AeiicTBUeM (hakTOpoB Me-
HsIOLIeHCs cpeabl oouTanus. VX ¢yHKIus ucciaenoBagach 0e3 AeTaiu3anun
BHYTPEHHEIO COACPKAHUS «UYEPHOTO SALIUKA», — IIyTEM KOPPEJSILIMOHHOIO U
PErpeCCUOHHOIO aHAIM3a CBS3U MEXY BXOIOM U BBIXOJIOM IIPOLIECCYAIbHON
PaCTUTEIBHON CUCTEMBI.

IIpn TakoM moaxoje K pEUIEHUIO 3aJadyd BXOJAOM B paccMaTrpuBae-
MY TpOIEeCCyalbHYI0 CHCTEMY OB MePHO *KU3HHU (MHTEPBAJ JeT),
B TEUEHHE KOTOPOr0 U3ydajuch pacTeHUs. KOHKpETHbIMU COCTOSIHHSI-
MH NepHOoJA KU3HU OBLIIM roJbl, OXBauyeHHbIe HAOJI0AeHUSIMHU. BbI-
X0I0M NpoueccyaJbHOH CHCTeMbl OBLIM HCCJIelyeMble MOKa3aTeJn
KM3HECHOCOOHOCTH PACTeHUN, TpaHC(HOPMUPOBAHHBIE MO ACHCTBUEM
cpeasl obutanus. IIpuMeHsss pacCMOTPEHHYIO BO BTOPOIl IilaBe METO-
JIOJIOTUYECKYI0 OCHOBY M AJTOPUTM METOAMKH 00pabOTKH MaTepuaioB
HCCJIEIOBAHUMN, YAAJIIOChH BBIIIOJHUTh AHAIU3 KOPPEISILIMOHHOTO OTHOILIE-
HUS U PETPECCUM MEXKIY XapaKTePUCTUKAMU PACTEHUU U IIEPUOAOM JIET
HabmoneHui. belia oljleHeHa TeCHOTA X CBA3€H, YTO MO3BOJIMIO CYAUTh
O CTENEeHHU YSA3BUMOCTU OMOJOTHMYECKHX IOKa3arelei; U OompeleseHbl
JIMHHN PErpecCHy, XapaKTepH3yIOIHe BPEMEHHOH XOI yCPEIHEHHOTO
M3MEHEHHS MOoKa3aTesledl )KM3HEeCNOCOOHOCTH PACTeHUH 3a M3Y4YEHHBIN
IIepHOJl U3BMEHEHUS KJIMMaTa. 3aTeéM B COOTBETCTBHUU C aJITOPUTMOM Me-
TOJIMKHU TPEICTaBICHHONW BO BTOPOH IJlaBe CTPOMIMCH IpaduKH JTHHUN
perpeccuy HM3y4aeMbIX XapaKTEPUCTUK PACTEHUM, KOTOPBIE OTpa)Kaiu
yCpeaHEeHHOEe TeueHue PyHKUUM (XapaKTepPUCTUKHU PACTEHHUI) NpU paB-
HOMEpPHOM YyBEIHWYEHHMHM apryMmeHTa (jJer HabmioneHuii). PaccuntohiBa-
JUCh BEIUYUHBI U CKOPOCTh CMEIIEHUS XapaKTePUCTUK OMOIOTHYECKUX
[I0Ka3areseu 3a U3y4YECHHBIN [IEPUOL.

B teuenue uccnenoBanuii coOn0AaICcs NPUHLHUI €JUHCTBEHHOIO0 pa3-
Ju4us (kaumara). [1o3ToMy UMEHHO KIIMMar U SBJISUICS OCHOBHBIM PETyIls-
TOPOM Cpebl OOUTaHUs, JeTEPMUHUPYIOIIEH paboTy UCCIIeayeMOi mpoliec-
CyaJIbHOM PaCTUTENIbHOM CHUCTEMBI. B JaHHOM CBS3M 0XKMAAIOCH, YTO €CIIU
cpena OOMTAHMSA MEHSETCS B CTOPOHY OIaronpHsATHYIO ISl PACTCHHH,
TO HA BBIXO0JE CHCTeMbl OyleT (PMKCHPOBATBHCS YJay4llleHHe MX MPOAYK-
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THUBHOCTH M KU3Hecnoco0HocTU. Eciu xxe cpena oOutanus OyaeT MEeHAThCS
B HeOIaronpHusATHYI0 CTOPOHY, TO XapaKTEePUCTHKA KU3HECIOCOOHOCTH
pacTeHuii craHer yxyamarbscs. IIpu oTcyTcTBHHM CyleCTBEHHOIO M3Me-
HEHMs cpelbl OOMTAHUS B MOBeJeHUH PACTeHMIi TaKie He NMpoOU30iaeT
CyLIeCTBEHHbIX U3MEHEHM .

PacueTsl KoppensMOHHOTO OTHOILIEHHUS MEX/Ty BXOJIOM B CUCTEMY (TIepH-
OJIOM XHU3HHU) U €€ BBIXOJIOM (ITOKa3aTeNsIMU KU3HECIIOCOOHOCTH PAaCTEHUI),
U3yuYeHHE JIMHUI PErpeccuy W aHaIW3 PSAJOB JTUHAMMKH TO3BOJIMIIN BbISC-
HUTHb OYEHb BAYKHBIC MPOLIECCHI, TPOUCXOAAIINE B MEPUOA U3MEHEHUS KIIH-
Mara. Pe3yabTaThl BEIIOJIHEHHOTO XPOHOOMOJIOrMYECKOTO aHAIN3a ITPEICTaB-
neHsl B Tabnune 4 u Ha rpadukax puc. 20, 21, rie noka3aHbl pacCUUTaHHBIE
JIMHUU PErPECCHU.

Tabnuya 4
Pesynbrarhl aHaM3a mokasaresiei )KU3HeCIIoCOOHOCTH PACTCHUH.

N3yuaemslii Crenenb Bennuuna topasr to51a6 €0 1126
MoKa3aTeib YSI3BUMOCTH KOPPEISIIH-
ToKa3aTes OHHOTO
OTHOIIIEHHS
JaHHBIe MO aMMHU OOIBIIO K
Cpennsist BeICOTa BEICOKAS 0,81+0,26 3,14 2,57 4,03
Jara nagana BBICOKAS 0,81+0,20 3,97 2,31 3,36
LIBETCHUS
Macca 1000 mTyx CpenmHAS 0,69+0,22 3,15 2,20 3,11
CeMsH
JlanHble MO aHUCY OOBIKHOBEHHOMY
Cpennsist BEICOTa BBICOKAS 0,72+0,14 3,30 2,23 3,17
[Tepuon pa3Butus
FEHEPAaTUBHBIX BBICOKAS 0,77+0,21 3,67 2,26 3,25
OpraHoB
Jara nagana cpenHas 0,64+0,17 2,65 2,23 3,17
LIBETCHUS
Macca 1000 mTyx BBICOKAS 0,73+0,26 2,83 2,37 35
CeMsH

BrimomHeHHBINM KOPPEISIIMOHHBIA aHAJIW3 CTaTUCTHYECKH JTOCTOBEPHO (C
BEPOSITHOCTHIO 95+99%) CBUIETENHCTBYET O TOM, YTO B MCCJIEIOBAHHBIN IIe-
PHOI M3MEHEeHHUsl KJIMMATa /Ul GOJILIIMHCTBA M3YUYEHHBIX NMOKa3aresiei
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JKU3HECTIOCOOHOCTH PACTEHHIT IMeeT MeCTO BbICOKAsI CTelleHb YI3BUMOCTH
(cm. Tabmuity 4). Hepenko ona 6ru3ka K ()yHKIIMOHATBHON 3aBUCHMOCTH. JTO
HOATBEPKIAETCS TEM, UTO B Psi/I€ CIIy4aeB PaCCUMTAHHBIE YMCIIOBBIE XapaKTe-
PHUCTHKHU KOPPEISIIUOHHBIX OTHOLIEHHUH OKa3amch naxe Boimie 0,8. CpenHsis
CTENEHb YSI3BUMOCTU 3a(pUKCHpPOBAaHA TOJBKO ISl JaThl Hayaja IBETECHHS Y
aHnca 0ObIKHOBEHHOTO 1 Macchl 1000mTyK ceMsH aMMH OOJIBIIION.

JIunum perpeccuu puc. 20, 21 Taxke HaISAHO WUTIOCTPUPYIOT, UTO 3a Ie-
pHon HAOMIONEHNH B MPEArophbix 3arIHiCKOro Asatay MMEIH MECTO CYIIe-
CTBEHHBIE KOJIMUECTBEHHBIE H3MEHEHMs M3y4aeMbIX IOKa3aTeleil sKU3HeCIo-
cobHocTH pacteHuid. [Ipruem mporeccsl ATUX N3MEHEHUH 11T HEPaBHOMEPHO
¥ Ia)Ke B Pa3HbIX HAIPABJICHUSX B 3aBUCUMOCTH OT BUJIOBOM MTPUHAIC)KHOCTH
pacteHuil. OTo SIBUJIOCH CJIEICTBUEM TOTO, YTO BBICOKASI YSI3BUMOCTD KHM3-
HECNMOCOOHOCTH PacTeHMil B NepHo] M3MEHEHHMs YCJIOBHH HX O00MTaHUS
MPOSIBIJIACH KAK B YCTAHOBJIEHHBIX (paKTaxX yay4yllleHHs] Ka4ecTBA KU3HU
O/THOTO BH/Ia PACTEHU, TAK U ero yXyIleHHs1 ISl IPyroro.
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Puc. 20. Jlunum perpeccuu, OTpa)karollle BPEMEHHON XOJ HW3MEHEHHUS
rokaszaresiei )KM3HeCIOCOOHOCTH aMMU OOJIBIION

91



Haubonee ycnemHsM pacTeHUEM B MEHSIOMIMXCS KIMMAaTUYECKUX YCIIO-
BUSIX OKa3ajach amMmu Oonbias (Tadm.4, puc.20). 3a u3y4yeHHbIH IEPUOJ U3-
MEHEHHMsI KiIumara jaara Hadasa ee userenust k 2001 roqy crana Ha 9 aHeit
panbiie. OHa MeHsUIach Co cpeHel ckopocThio 0,9 aHs B rof.

Macca 1000 cemsin y ammu 60mb110it B mepuon ¢ 1994 no 1997rr. cnauana
yBesnuuuBanack. 3ateM k 2002 rogy noHmxanach, HO IIOTOM OISITh ITPOAOJI-
’aja ycToiunBo pacTd. OueHb Ba)KHbIE U3MEHEHMS NPOU30LUIM U B IIPO-
JOYKTUBHOCTH aMMH O0JblIoOi. B m3yuyeHHbIN nepuos M3MEHEHUs KiinMmara
CpeIHss BbICOTA B3POCIBIX OAHOJIETHUX PACTEHMM 3TOr0 BMJA yBEJIWYMBa-
J1aCh CO CPEHEN CKOPOCThIO 5,7cM B rof. B urore, ecnu B Havane nepuoaa
HaOIIOICHUH OCEHBIO PACTECHHUS aMMH JOCTUTAIHU TOJIBKO 52CM BBICOTHI, TO
B KOHIIE HAOJIIOaeMOT0 MEpHO/ia OHM CTajJH B CPEJAHEM JOCTUTaTh CBBIIIE
110cm BbICOTBI. A B 11enoM 3a nepuof HaOmopenuid (1994-2004rr) casur
IIPOAYKTUBHOCTU OAHOJIETHUX PACTEHUM aMMHU IO BBICOTE 3a I'OJl COCTaBUII
58cm. To ecTh MPOAYKTUBHOCTH aMMU OOJIBIION BO3pocia 0ojiee YeM BIBOE.

Ho BOT a1 anuca 0OBIKHOBEHHOTO 32 W3yUEHHBIH NEpUoJ U3MEHEHUS
KJIIMATa IIaHChl HAa BBDKUBAHUE CBEIUCh K MUHMUMYMY. Takou BpeMeHﬂdﬁ
XOJl U3BMEHEHUH NPOLECCOB PENPOAYKIHUN U IPOAYKTUBHOCTH 3TOTO pacTe-
HUSl WUIIOCTPUPYIOT JMHUMU perpeccun puc.2l. 3a m3ydeHHsiil 10-neTHuii
NepUoJ M3MEHEHMs KJIMMaTa JiaTa Hayajla IBETEHHs aHMCa OOBIKHOBEHHO-
ro cTajia OBICTPO CMelaThes K 0oJiee MO3AHUM CPOKaM U CABHHYJAch Ha 12
nHed. CpelHssi CKOPOCTh CMEIICHHs 3TOM Aarhl coctaBwia 1,2 nHA B ro.
JUMTenbHOCTh MepuoJa pa3BUTUS TEHEPATUBHBIX OpraHoB y aHuca a0 2002
rojia BapbUpoBalsia B mpeaenax 61-63 mHel, HO 3aTeM cTasia OBICTPO YBEIH-
yuBaThCcs U gocturia 72 qued. Macca 1000 ceMsiH y pacTeHHil 3TOro Buia
MocJie HeTIPOAOIDKUTENBHOTO pocTta A0 2,3rpaMM K 1997 rogy crana ObicTpo
najarth M K KOHIly M3yY4E€HHOIo Iepuoja cHu3wiach 10 1,6rpamm. Beicora
OJJHOJIETHMX PACTEHUH aHUCA CHaydaja yBeauuuiack 10 58,4cm k 1997 rony,
a TIOTOM OBICTPO Majajia U YMEHBIINIIACh K KOHIY IepHo/ia HaOMoIeHUi Ha
18cm. OO1mas BenuurnHa yMEHBIICHUS CPEIHEN BBHICOTHI OTHOJIETHUX pacTe-
Huit anuca 3a 10-neTHu nepuoa HaOMACHUI COCTaBMIA 9CM, TIPU CPEAHEH
CKOpOCTH €€ n3MeHeHus paBHO# 0,9cM B rox.

Takue u3MeHeHHs MOKazaTeneil )KU3HEeCIOCOOHOCTH aHHCa OOBIKHOBEH-
HOTO OOBSICHAIOTCSL TEM, UTO B HOBBIX YCIIOBUSIX CPEJIbl OOUTAaHUS €My TPYIHO
aJaNTUPOBAThCS. 3/1€CH SIBHO HUMEET MECTO KPUTHUUECKOE AJIsl ATUX PACTEHUMN
COCTOSIHME DKOJIOTMUECKOro pexuma. IIpoucxoasiune usMeHeHus cpeapl cy-
IIECTBEHHO YXY/IIAIOT UX KU3HECIIOCOOHOCTh, HE OTBEYAIOT UX OMOJIOrHYe-
CKUM TpeOOBaHUSAM, CHHKAIOT OMOJIOTHYECKYIO MTPOAYKTUBHOCTh, YTHETAIO-
1€ IEHCTBYIOT Ha PENPOAYKIHIO, POCT U Pa3BUTHE.
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Puc.21. Jlunum perpeccuu, OTpa)karollue BPEMEHHOM XOJ W3MEHEHUS
noKasaresei >KM3HeCTIOCOOHOCTH aHUuCa OOBIKHOBEHHOTO

[Ipu aHanm3e OTMEUEHHBIX BHIIIE 3aKOHOMEPHOCTEH oOpamiaer Ha cebds
BHHUMAaHHE €IIe OJJHA BEChMa BajkKHasi 0COOCHHOCTb, KOTOpask MPOSBUIIACH Y
000UX HHTPOAYLIUPOBAHHBIX BHJIOB pacTeHUi. OHa BBIpa3uIach B TOM, YTO
JIMHUH PErpecCHH OTPaXKAIOIINE BPEMEHHOH XOJ M3MCHEHHS H3y4eHHBIX
XapaKTEPUCTHUK BBICOTHI pacTeHuid, maccel 1000 cemsiH, naTel Hayana LBe-
TEHUS Y aMMU OOJBIION, a TaKKe MPOIOJKUTETLHOCTH MePUo/ia Pa3BUTHUS
TeHEPAaTUBHBIX OPTAHOB U JaThl Hauaja [BETEHUS y aHHCAa OOBIKHOBEHHOTO,
MOKa3aJid CUJIbHOE CMEIIEHUE MO MPUYMHE MMEBILIETO MECTO PE3KOro OT-
KJIOHEHUs JaHHbIX HaOmonenuit umenHo 2002-ro rona. Kak npencrasnsier-
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Cs1, pETUCTPALIMSI ATOTO SABJICHUS IIPU XPOHOOHMOIOTUYECKUX UCCIETOBAHUIX
MOATBEPKJACT HE TOJBKO BBICOKYIO UYBCTBUTEIBHOCTh XpPOHOOMOJIOTHYE-
CKOT'O aHaJIM3a, HO U HEOOXOJUMOCTh CIIELIMATIBHOTO U3YUYCHHSI BBI3BaBIIMX
3TO IPUYMH.

B nienom paccMoTpeHHbIE pPe3yabTaThl XpPOHOOMOIOTHYECKUX UCCIIEI0Ba-
HUI CBUIETENBCTBYIOT O TOM, YTO B IIEpUOJ INI00ATBHOTO MOTEIICHUS B U3-
YYEHHOM paliOHE UHTEHCUBHO MPOMCXOAAT 3aKOHOMEPHBIE U OUYEHDb BaYKHBIE
JUI PacTCHUI M3MEHEeHUs cpefbl X oOuTanus. OHM BecbMa CyIIECTBEHHO
BJIMSIOT Ha MPOLECCHI UX PENPOIYKIMU U OHMOJIOTUYECKYIO IPOYKTUBHOCTb.
JleTepMUHUpPYEMbIE 3TUM M3MEHEHUS MOKa3aTeneil )K3HeCnoCOOHOCTH pac-
TEHUH MPOUCXOAAT OYeHb ObIcTpo. Ho nmuHaMMKa Takux MpOLECCOB UMEET
HEJIMHEHHBIN Xapakrep.

[Tomy4yeHHble pe3yabTaThl TAaKXKe JOKA3bIBAIOT BECbMa OOJBIINE BO3MOXK-
HOCTH XpOHOOMOJIOTMUECKOT0 aHaJIN3a, KOTOPBIN TO3BOJIUT PEIIaTh CIEIyI0-
11e 3aa4H.

1. CratucTuuecku TOCTOBEPHO M AJI LIMPOKOIO CHIEKTpa IoKa3aTesel
KHU3HECTIOCOOHOCTU PACTUTENBHBIX CHCTEM OIpPENeNATh YUCIOBBIC OLIEHKU
CTETIEHH X YSI3BUMOCTH 32 JIt0OOW Nepuoj U3MEHEHHS KITUMarTa.

2. Ilony4dars HarsgHOE rpaduyeckoe M300paKeHUe JTUHHUM perpeccuH,
KOJTHYECTBEHHO XapAKTEPU3YIOIINX BPEMEHHOM X0/ H3MEHEHHS ITOKa3aTeleil
KHU3HECTIOCOOHOCTH PACTEHHI 32 BEChb CPOK HAOIIONEHUH, KOIJa MEHSeTCs
KJIIMAT.

3.Ha ocHOBe 4HCJIOBBIX XapaKTEPUCTUK KOPPEISLMOHHOIO U pErpeccu-
OHHOTO aHalIM3a YSA3BUMOCTH U EpeHIMPOBaTh OCHOBHBIE THUIIBI aJarl-
TallMOHHOM CTPAaTeruy BUJOB PACTCHUU. BBIACHATH NPUHAMIEKHOCTH TOIO
WM MHOTO BUJA PACTEHUH K ONPEAEIEHHOMY TUIy CTPaTeruy aJanTaluu B
TpaHCHOPMUPYIOIUXCS KIMMAaTHUECKUX YCIOBUSAX. B mobom nepuozae us-
MEHEHUs KJIMMaTa OLIEHMBATh NEPCHEKTUBHOCTh MCCIEAYEMBIX BHUJIOB pac-
TEHUI B NIPUPOJHBIX YCIOBHUAX, B KYJIBTYpe U IpU UHTpoayKiuK. OcymiecT-
BJISITh MHTEPHOJISALMOHHBIM IPOrHO3 BO3MOXKHOTO X072 TpaHC(HOpMaLUU MX
KHU3HECIOCOOHOCTH U CBOMCTB.

4. ITononHATh HAy4YHYIO OCHOBY Il YIPABJIEHUS PACTUTEIILHBIMU CUCTE-
MaMH, MO3BOJISIOIIYIO OCIa0UTh BpEAHbIE MOCIESACTBHS U3MEHEHUI UX cpe-
1bl ooutanus. [IpuroM pemars Takyro 3a1a4dy JUlst JIF0OOr0 MEeCTOOOUTaHHUS,
IJle UMEIOTCS IPEEMCTBEHHBIE, MHOTOJIETHUE J1IOCTOBEPHBIE PE3YJIbTaThbl Ha-
OroeHui 3a IOBEIGHUEM PaCTECHUI.

5. Iony4aTh OOBEKTHBHBIC PE3yJbTaThl NMPU HCCICJOBAHUM aJalTaluu
pacTeHuil HHTPOAYLIMPYEMBIX B HOBbIE PerHOHBL. [Ipu 3TOM XpoHOOHOIOTH-
YEeCKHUI aHaIu3 MPUOOPETAET CAaMOCTOATEIbHOE 3HAUCHHE KaK CIIOCO0 OLeH-
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KM PE3y/bTaTOB UHTPOLYKIMOHHBIX UCIBITAHUNA PACTEHUH, JAIOIINUNA OCHOBY
JUISL IIPUHATHSL DKCIIEPTHOTO 3aKJIFOYEHUS O IIEPCIIEKTUBHOCTU HHTPOLYLIUPY-
€MBIX PaCTECHUMN.

KonuuecTBeHHBIN XpOHOOMOIOTHYECKUN aHAIN3 IOKa3aTele >Ku3He-
CHOCOOHOCTH KaK MHTPOAYLMPOBAHHBIX, TaK U aOOPUIE€HHBIX BUIOB pac-
TEHUH MO3BOJIUT YCHEIIHEE MOATOTOBUTHCS K TpaHCPOPMAIIMH PACTUTENb-
HOI'O IOKPOBA U €ro MOCJIEACTBUAM B KYJIBTYPE U IPUPOAHBIX YCIOBUSIX.
Cnenarp 3T0 TOrJa, KOTAa BUIMMBIX IPU3HAKOB (COKpPAILIEHUS apeajioB, UC-
YE3HOBEHMS BHUJIOB PACTEHMI U T.II.) €lle He npoucxoaut. Ha Bbixone pac-
CMaTpUBAEMOH IIPOLIECCYaTbHON CUCTEMBI MOXKHO MCCIIEN0BATH HE TOJIBKO
MOKa3aTeNId JKU3HECIIOCOOHOCTU pacTeHH, OMOIOTHYECKYIO MPOAYKTHUB-
HOCTb, HO U OMOXUMHYECKUE XapaKTEPUCTUKU UX ChIPbs, COACpKaHHUE Je-
KapCTBEHHBIX BELIECTB, TEXHUYECKUE CBOMCTBA PACTUTEIBLHON IIPOLYKLIIUU
u MHoroe apyroe. Bes sta undopmanus OyaeT upe3BblYAHO IIEHHA IS
pa3paboTKu U MPUMEHEHHsI CTPATETUU YIPABICHUS PACTUTEIbHBIM ITOKPO-
BOM, €TI0 pecTaBpalyu U IPUPOAONOIb30BAHUS B HOBBIX KIMMAaTHYECKUX
YCIOBUSX.

3.4. AHanu3 ysa3BMMOCTU BUOLIEHOTUYECKUX NpoLieccoB

OO011en3BeCTHO, UYTO OMOIIEHO3BI CYIIIN MPEICTABISIOT COO0I0 yCTONYNBBIE
co00IIecCTBa COBMECTHO CYILECTBYIOUIMX PACTECHHM, dHUBOTHBIX U MHKPO-
opranu3moB. Bce uieHbl OMOIeH03a TIPSMO MIIM KOCBEHHO CBSI3aHBI MEKIY
c000l KOHCOPTUBHBIMU OTHOLLICHUSIMH, IPOLIECCaMU OMOIIEHOTUYECKOTO OT-
60pa BUJIOB, KPyTOBOPOTOM BEILIECTB U TPAHCIIOPTOM SHEPIUU. DTUMHU CBA3S-
MU 00yCJIOBIIEHa YCTOWYMBOCTh OMOILIEHO30B M JUHAMHKA OMOIICHOTUYECKUX
nporeccoB. [IpuyeM npogyKTUBHOCTH OHOIIEHO30B OINPEAEIISETCS, IIIAaBHBIM
00pa3oM, pacTUTEIbHBIMU CUCTEMaMH BBICIIUX PACTCHUH, HAKAIUIMBAIOIIN-
MU 6uomaccy 6marogapsi GOTOCHHTE3y Ha COTHEYHOH sHepruu. Ho, kak yxe
ObUIO CKa3aHO, UMEHHO KJIMMAaT MIPAeT pOJib OCHOBHOI'O peryisTopa pado-
Thl PaCTUTEIBHBIX CUCTEM OMOIEHO30B. OTCIO]a CTAHOBUTCS MOHATHA BaX-
HOCTb, IPUOPUTETHOCTh U OCTpas HEOOXOAMMOCTh XPOHOOHOJIOTUYECKOTO
aHalu3a yA3BUMOCTH OMOLIEHOTUYECKHUX MPOIECCOB B MEPHOJ ITI00aTBbHOTO
M3MEHEHHUs KIUMaTa.

Bo3MoxHOCTH NpUMEHEHHs pa3padOTaHHON METOI0IOTHYECKO OCHOBBI
JUIE XPOHOOMOJOTMYECKOr0 aHalIu3a OMOICHOTHMYECKUX MPOIIECCOB 3/1€Ch
YMECTHO MPOMJITIOCTPUPOBATh PE3YJIbTaTaMH U3y4YE€HUS HEKTAPOIIPOLYyKTHB-
HOCTH 3HTOMO(DUIIBHBIX PACTeHUH, IPU HAPYLUICHUN KOTOPOH MX PEHpOIyK-
U ¥ HOpMaJlbHOE (PYHKIIMOHUPOBaHKUE OMOIICHO30B MpeKpamiaercs. Mare-
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pHAJIBI A1 aHAJIN3a ObLIM COOpaHbI 32 NMEePHOA M3MEHEHHs KJIMMAaTa ¢
1994 no 2008rr. Ha IEpBOM KJIIOYEBOM YUAaCTKE, pacrnonokeHHoM B FOsxHOM
[Tpubanxammbe (cM. pazgen 1). B 3agady ucciiegoBanuii BXOAWIO BBIION-
HUTHb XPOHOOHOJIOTUYECKUI aHATHU3 U MOyYUTh YUCIOBBIC XapaKTEPUCTUKU
YA3BUMOCTH M BPEMEHHOTO X0 BXKHEHIIEr0 KOHCOPTHBHOIO MPOLECCa —
Mez0cOopa, KOTOPBIM XapaKTepU3yeTcsi OMOTUYECKast CBSA3b SHTOMO(DUIBHBIX
pacTeHuil ¢ HACEKOMBIMU — TOTPEOHUTEISIMU UX HeKTapa. B kauectBe cOop-
LIMKOB HEKTapa UCII0JIb30BAJIMCh ITUEIIBI.

C yderoM crienu(UKH STHX UCCIECAOBAHUM KPATKO HATOMHUM OCHOBHBIC
MIOHATHUS U ONPEIEIICHHUs, UCTIONb3yeMble Tpu pabote ¢ muenamu (KoBanes u
ap.,1973; Tapanos,1987; bypenun, Korosa, 1985; CoBeTckuii SHIMKIONEIU-
yeckuid cioBapsp, 1980). Ilon Mexqoc6opom (B3sITKOM) IOHUMAETCS KOJINYE-
CTBO HEKTapa cCOOpaHHOTrO MUEINHOM cembel. [lepuoa, korna HekTap B ynen
HE IIOCTYIAaeT, Ha3bIBAeTCs 0e3B3ATOYHBIM. ECiii ceMbs IT4es1 IpUHOCUT He-
KTapa TaK MaJlo, YTO €r0 XBaTaeT TOJIbKO HAa KOPMJIEHHUE MTYEII U PacIlIOAa, TO
TaKOH MenocOOp Ha3bIBaeTCsA MoAdepKUBaOIUM. Eciu ke B yiabe Me[ Ha-
KaIlJIMBAaeTCsl, TO IOCTYIUIEHNE HEKTapa Ha3blBaeTCsl MPOAYKTUBHBIM. Korna
Ha MPOTSKEHUM JJIUTEIBHOIO NEPUOAA TSIHETCSI HEBBICOKUI IPOyKTUBHBIN
B3STOK, IIPEPBIBAEMBIN TOJIBKO IUIOXOM IIOTO0M, TO MBI UMEEM JIEJIO C ecTe-
CTBEHHBIM HEKTAPOHOCHBIM KOHBelepoM. [l1aBHbIM MegocOopoM cuurta-
eTCsl IepHOoJl C IPUHOCOM HEKTapa cBblle 1Kr B AeHb. B nepuon menocbopa
CHJIbHOI cHUTaeTCsl ceMbsl, B KOTOpoil numeercst 60 u Gonee Thicay ocodeit
Yell.

OOBeKTOM HCcCIeJ0BaHUM ObLTM METOHOCHBIE PACTEHUS MPUPOAHBIX TY-
rafHbIX pacTUTENbHBIX coobmecTB FOxxnoro Ilpubanxaribs, pacmonoKeH-
HBIX B Aenbre p. Vnu u ee nputokos ( Tonap, Kunenu, Ketnenkanael u ap.).
Ero reorpaduyeckas xapakTepucTuKa JJaHa B IIEPBOM pasjiesie IaBbl. B aToi
MECTHOCTH MEIOHOCHBIE PACTEHUs, HECMOTPS Ha JKapKUi KJIMMAT, HE UCIIbI-
TBHIBAIOT HEJOCTATKA B IIOYBEHHOM BJIare, Tak KaK IPYHTOBBIE BOJbI 3AJIETAIOT
OJM3KO K IMOBEPXHOCTH M KOPHHU pPacTEHHi Jierko nocturaror ux. Hambonee
CYIIECTBEHHBIC OTIUYHUS B Cpe/ie OOMTAHUs 110 ToJjaM HaOII0IeHUH BO3HHUKA-
10T B PE3YJIbTATe BO3JECHCTBYSI TEMIIEPATyphl BO3LyXa.

OCHOBHBIE MEIOHOCHI BBISBIISUIMCH 110 JIMTEPATYPHBIM JAHHBIM U PE3YIlb-
TaTaM MOJIEBbIX HaOmoneHui. Onpenenenue pexuma MoIep>KUBAIOIIEro U
MPONYKTUBHOTO MeI0COOpa, U3yUeHHE TMHAMHUKH MEI0cOOpa B PacTUTEIb-
HBIX COOOIIECTBaX BENHCH MO OOmEnpuHATHIM Metonukam (ImyxoB, 1937;
Koroga, 1985) myTem perymisipHOro u3smMepeHus IpuBeca KOHTPOJIBHOTO YIIbs
C CWIBHOU ceMbel muern. st 5T0ro KOHTPOJIBHBIN YIIEH ¢ CUIBHOW CEMbEM
IT4€J1 CTAaBUJICS HA BECHI U BEYEPOM, II0CJIE OKOHYAHUS JIETA ITYEIl €)KEHEBHO
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B3BEIIMBAJICA. [laHHBIM METOIOM NMPOAYKTHBHOCTH MefAocOOpa OuneHHBa-
JIAChb HMEHHO KaK pe3y/1bTaT OMOTHYECKOI0 B3aUMOCCTBHS PacTeHUI
U HACEKOMBIX — ONIbLIIMTEJIeH.

JUia pemienust 3aady OMOLIGHOTHUYECKHX MCCIEIOBAaHUN OBLIM BBINOJ-
HeHbl 15-neTHne HaOMIOAEHUS MOCYTOUHOM JUHAMHUKU MenocOopa, Kak Ha
YPOBHE BCEH COBOKYITHOCTHU y4acTBYIOIIMX MEIOHOCOB, TaK U AJI OTAEIIb-
HBIX BUJIOB pacTeHuil. M3ydyeHa ¢peHOoI0rusi MEJOHOCOB, TUHAMUKA PA3BH-
TS CHIIBI TuesoceMeil. Bee ncxonnplie TanHbIe U1t XpOHOOHOIOTUYECKOTO
aHaIM3a yA3BUMOCTU M3y4aeMOM KOHCOPTUBHOM CBsI3U OBLIM MOITy4YEeHBI Ha
MOCTOSSHHOM KJIFOYEBOM YYaCTKE TyTalHBIX PACTHTEIbHBIX CHUCTEM IIyTEM
peryiasipHbIX HAOMIONEHUH 3a MeA0COOPOM CHIIBHBIX CEMEI CephIX TOPHBIX
KaBKa3CKMX IMMues. Marepuanbl HaKOIUICHHON 0a3bl JaHHBIX oOecreunBain
coOIII0ZIeHre MPUHILIMIIA UX €AUHCTBEHHOTO Pa3InyKsl B OTHOILIEHUH KIUMa-
TUYECKOT'0 PEKUMA.

IIpu pemeHuu 3aga4yM XpOHOOMOJIOTHYECKOI0 AHAJIM3Aa Ha YPOBHe
BCeil COBOKYIHOCTH YYacTBYIOIIMX MEJIOHOCOB MeJOHOCHas 0a3a pac-
CMATPHUBAJIaCh KAaK NpolecCyalbHas CHCTeMa, KOTOpas MMEET OIpere-
JIEHHYIO I10CJIEI0BATEIbHOCTh COCTOSHUI BO BpeMeHU. B kauecTBe Bxoja B
3Ty cMCTeMY ObLJI IPUHAT U3Y4YeHHBIH NePUOJ )KU3HU MeJOHOCHOI 0a3bl,
T.c. BPEMEHHOI HHTEPBAJ JICT, B TEUCHHE KOTOPOro OHA (DyHKIIHOHMPOBATIA.
CoCTOSIHUSIMM 3TOT0 NMEPHOAA KU3HU ObLIIM KOHKPETHBIE I0/Ibl BbIOJ-
HEHHBIX HaOMIOACHUH. A BBIXOAOM paccMaTpuBaeMoii NpoueccyabHOM
CHCTeMbl SIBJISIJINCH BCe M3yYaeMble XapaKTepHCTHKH Menocoopa. Ilpu
CTaTUCTUYECKOH 00paboTKe MaTepuasoB XPOHOOHMOJIOTMYECKOTO aHajiu3a
HCCIIEOBAJINCH KOPPEISLUOHHBIE OTHOUIEHHUSI U PETPECCUM, OTpPaXKarollue
CBSI3b MEKIY XapaKTePHUCTUKAMH MEIOHOCHOH 0a3bl U MepuoaoM ee (QyHK-
LUOHUPOBAHMS, ONIPEEIISIACH BETUUYNHA CMEIIEHUS XapaKTepUCTUK U3yvae-
MBIX I10Ka3aTeJei U CKOPOCTh UX U3MeHEHMs1. Onpenessiiach CTENEHb YsA3BU-
MOCTH TOKa3arenei Megocoopa.

J1sl moJiyyeHusl YUCJIOBBIX XapPAKTEPUCTHK CTeNeHU YSA3BMMOCTH
nokasareseil MegocOopa paccCUMTBHIBAJIAChL TECHOTA UX CBA3H (Koppe-
JSINHOHHbIC OTHOLICHHS) ¢ M3YyYaeMbIM IEPHOAOM JieT (BXOJOM B CH-
cTeMy), KOraa NpPOMCXOIUIH U3MEeHEeHUS KIUMAaTa. A VIl KOJIU4YeCTBeH-
HOI0 AHAJIM3a UX IMHAMHMKHU B nepuoa GyHKIMOHUPOBAHUS MeIOHOC-
Ho#i 6a3bl (¢ 1994 mo 2008rr.) M3y4yajuch perpeccuu o0uei NMpoayk-
THBHOCTH MeJ0c00pa y KOHTPOJIbHOH CeMbH M4eJl, AJIUTEJbHOCTH ee
NPOAYKTUBHOIO (CBBIIE 1 Kr/cyT) Megocoopa, a Tak:ke JJIUTEIbHOCTH
0e3B3ATOYHOIO nepuona. Mccienys cBsi3p MEXKIY XapaKTEpUCTUKAMU Me-
nocOopa M MepruoioM KU3HU MEIOHOCHOH 0a3bl (BXOIOM B CHCTEMY) yaa-
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JI0Ch TIPOCIICANTH BPEMEHHOM X0/ MPOMCXOMSIINX U3MEHEHHH Meaoc6opa.
B cooTrBeTcTBHM C aJIrOPUTMOM METOAUKHU PACCMOTPEHHOW BO 2-OM IVIaBe
CTPOHMIUCH IPpaUKK JIMHUN PErpeccUr M3y4aeMbIX XapaKTEPUCTHK MEI0-
HOCHOM 0a3bl, KOTOpbIE OTpaXKaJld YCPETHEHHOE TeueHHe QYHKIMH (Me10-
NPOIYKTUBHOCTH PACTCHHIA) MPH PAaBHOMEPHOM YBEIHMUYCHHH apryMEHTa
(ytet HaOMrONIEHUIA).

[TockonbKy IpH HCCIIEAOBAHUSAX COONIONAICS MPUHIMII €IHHCTBEHHO-
ro pasau4us (KJImMara), TO IMEHHO KIIMMaT U SIBJSUICS [IABHBIM PETyJisi-
TOpOM PabOTHI MCCIEAYEeMOW MPOIECCYaabHOW PACTUTENBHON cHCTeMbl. B
JAHHOM CBSI3U O)KMIAJIOCh, YTO €CIM KJIMMAT MEHsIeTCsl B CTOPOHY 0J1aro-
NPHUSTHYIO /11 PACTEHHUIi, TO HA BBIX0/l€e CHCTeMBbI Oy1eT (pMKCHpOBaTHCS
yJydileHne uX MeIoNpoAyKTUBHOCTH. Ecin sxe kimuMar Oy/ieT MEHSIThCS B
He0JIaroNpPHSITHYI0 CTOPOHY, TO XapaKTePHCTHKA MeIONPOXYKTHBHOCTH
CTaHeT yXyAlIaThCs.

bbu10 ycraHOBIEHO, YTO B )OPMUPOBAHUH MeIOHOCHOU 0a3bl FOxHOTO
[Ipubanxambs yyacTByeT cBbiiie 24 BUIOB pacteHuid. [Ipu 3Ttom B 601b-
IIMHCTBE PACTHUTENBHBIX CHCTEM B Ka4eCTBE OCHOBHBIX JOMUHHPYIOIINX
BUJIOB PACTCHUH MPEICTaBICHBl HIMEHHO MEIOHOCHI. Ha KiroueBoM ydacT-
Ke 00beKTa UCCIIEeOBAHUI HAauOOIIbIIAs YaCTh SHTOMO(MIBHBIX PACTEHUN
B TOJbl C TUIMYHBIMU TIOTOJHBIMU YCJOBUSMHU OOECIIEYHBACT MEI0COOp
JHIIb TOAJICPKUBAIOIIUEN pa3BUTHE myesiocemeid. K 4ucity 3Tux BUIOB OT-
HOCSITCSL JIOX OCTpoIuioaHbiil (Elaeagnus oxycarpa Schlecht), cenutpsn-
ka Illobepa (Nitraria schoberi L.), acTparan kopoTkoHoruii (Astragalus
brachypus Schrenk.), nomonoc Bocrounslii (Clematis orientalis L.), conon-
Ka ypanbckas (Glycyrrhiza uralensis Fish.), mnapHOIUCTHUK OOBIKHOBEHHBIN
(Zygophyllum fabago L.), xepmek ymactoiii (Limonium otolepis (Schrenk)
Kuntza), cycak 3ouTnuHbli (Butomus umbellatus L.), OCTPOIOA0YHUK TTy-
mcthiil (Oxytropis puberula Boriss.), neBscun kacnuiickuit (Inula caspica
Blume), 6onsax kpeutareiii (Cirsium alatum (S.G.Gmel.) Bobr.), spemy-
pyc unaepckuit (Eremurus inderiansis (M.B.Regel), upuc monounsrii (Iris
lactea Pall.), noBunuka JlemanoBckas (Cuscuta lehmanniana Bge.), nuko-
puit oobikHOBeHHBIH (Cichorium intubus L.), MOpAOBHUK OenocTeOenbHbII
(Echinops albicaulis Kar.et Kir.) u ap.

[IponyKTHBHBIH ke MenocOOp 00BIYHO (hOpMHpYETCsl BeCHOI (Maii) mec-
yaHoU akanuent (Ammodendron argenteum (Pall.) Kuntze) u unnrumnom cepe-
opucteiM (Halimodendron halodendron (Pall.) Woss.); 1eToM — KeHIbIpeM
JAHIETONUCTHBIM (Apocynum lancifolium Russan.), BepOMtOXKbEH KOIHOY-
kot (Alhagi kirghisorum Schrenk), nunanxymom cubupckum (Cynanchum
sibiricum Willd.), kapenunueit kacnmiickoit (Karelinia caspia (Pall.) Less.),
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rpeOeHIIMKOM MHOTONBETKOBBIM (Tamarix ramosissima Ledeb.); oceHbIo —
coccropeeii conoH4akoBoit (Saussurea salsa (Pall.) Spreng.). B HexoTopsie
TOJIbI TIPU OJTATOTIPHUSITHBIX YCIIOBHSIX OTJEJIbHBIC BHIBI METOHOCHBIX pacTe-
HUM, U3 pa3psaa NoJAEePKUBAIOIINX, IEPEXOIAT B IPOTYKTUBHBIE.

BrinonHeHHbIE OLEHKH KOA(P(PHUIUEHTOB KOPPEISALMOHHOTO OTHOLICHHS
U W3y4YeHHE JIMHUHM perpeccuy Mexay IMoKa3aTeIsiMU MEIOHOCHOH 0a3bl u
WCCIICIOBAaHHBIM MEPUOJIOM €€ JKU3HU MO3BOJIMIINA BBIICHUTh OYCHb Ba)KHBIC
IIPOLIECCHI, TPOUCXOIALINE B IEPUO U3MEHEHHUS KIIMMaTa.

Oxa3zanock, 4To JIMTeIbHOCTh NPOAYKTUBHOIO Megocoopa (oomnee 1 kr/
cyT) ¢ 1 nronst mo 31 aBrycra o4eHb TECHO U IIPUTOM HEJTMHENHO KOPpPEIUpy-
€T C U3yYEHHBIM MEeprUooM (PyHKIIMOHHUPOBAHUS MEIOHOCHOM 0a3bl: Koppe-
JAUMOHHOE OTHOIEHuE 77, = 0,7522; OIIMOKA KOPPEJSIIMOHHOTO OTHOIICHUS
s, = 0,1828; daxruyeckoe 3naueHue xkpurepus Creromenta t,,,.,, = 4,1149
0O0JIBIIIE TAOIUYHOTO Z,,6, = 3,01. KoimuecTBO 0€3B3ATOUHBIX THEN TaKxKe
TECHO KOPPEIUPYET C U3YYEHHBIM MEPHUOOoM (PYHKIIMOHUPOBAHHS MEJOHOC-
HOM 0asbl: KOppeaAuMOHHOE oTHOomeHue 7, = 0,7779; ommbka paccuu-
TaHHOT'O KOPPEJAIMOHHOrO oTHOmEHU s, = 0,1743; pakruyeckoe 3Ha9eHHE
kputepust CTeronenTa t,,,, = 4,4630 Gomblie TaOIUIHOIO #),,q,= 3,01. To
K€ CaMO€ MOYKHO KOHCTaTUPOBATh U B OTHOLLIEHUH 001Ieil MPOAYKTHBHOCTH
Menochopa: KOPPEIALUMOHHOE OTHOEHHE 77, = 0,7707; ommbka Koppessiu-
OHHOTO oTHOIEHHs 5, = 0,1839; pakTnueckoe 3naueHne kpurepus CTbIONEH-
Ta 00, = 4,1909 Gonbie TaOAUIHOTO £y, = 3,06.

Kak Buaum, /Ui MCCIENOBaHHBIX MOKaszaTelnell menocOopa TeCHOTa UX
CBSI3U C MEPHOIOM KH3HH MEIOHOCHOM 0a3bl cocTasinsieT 75% -78% ot mosn-
HOM Hepa3pbIBHOMW. Takas cBs3b On3ka K (yHKIMOHAILHON. Bo Bcex cimyya-
SIX HyJIeBasi TUIIOTE3a 00 OTCYTCTBHH CBSI3M OTBEpraercs, T.K. Lypascr = Lo1racn Y
CBA3b CTAaTUCTUYECKHU J10CTOBEpHa Ha 1%-HOM ypoBHE 3HauumocTu. Cieno-
BaTEJIbHO, YMCIIOBBIE XapAKTEPUCTUKU Pe3y/1bTATOB XPOHOOHMOJIOrHYEeCKO-
r0 aHAJIN3a C BEPOATHOCTHIO 99% CBHAETEJBLCTBYIOT 00 04eHb BBICOKOM
CTeNeH! YA3BMMOCTH BCeX aHAJIM3MPYyeMbIX NoKa3areseil megocdopa B
U3Y4YeHHBbIN MepuoJ U3MeHeHHUs KJIMMara.

Ha ocHOBe BBINOTHEHHOTO XPOHOONOIOTHUECKOTO aHaJIM3a KOJTMYECTBEH-
HBIE 3aBUCUMOCTH MEXKIY IIEPHOIOM KU3HU MEIOHOCHOM 0a3bl U ee XapakTe-
PUCTHKAaMHU MOTYT OBITh BBIPAKE€HBI B BUE Ipa(UKOB IMHUI perpeccu (puc.
22). I3menenune oouiei npoJyKTUBHOCTH MejocOopa 3a Toj] MOKa3aHo Ha Jie-
BO uarpaMme puc.22, a yucia JHeHd ¢ MPOILyKTHUBHBIM B3SITKOM U 0€3 B3ST-
Ka Ha npaBoii auarpamme puc. 22. [To auarpammam puc.22 nerko yoeauTbes,
YTO B M3y4YeHHbIN 15-1eTHNi nepuon GyHKIMOHNPOBAHUS MEIOHOCHOM
0a3bl NPOM30LLJIM BeCbMa CyllleCTBEHHbIE KOJTHYeCTBEHHbIC H3MEHEeHUSI
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BPEMEHHOT0 X072 ee BAXKHEHIINX XapaKTepucTHK. B aBa ¢ mosoBuHoii
pa3a BO3pOCJIO YNCJIO JHell 0e3 B3SITKA U MOYTH BABOE YMEHbIIHNJIO0Ch KO-
JIMYeCTBO JHell ¢ MPOAYKTHBHBIM B3ITKOM. BTpoe MeHbIIe cTajsa npu-
ObLJIb B Bece KOHTPOJILHOIO YJIbsI 32 JIETHHI epuox Mexocoopa.
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Puc. 22. Jluauu perpeccuu, WUTFOCTPUPYIONIUE BPEMEHHOM X0 001I1ei mpo-
TYKTUBHOCTH MenocOopa (ciieBa), 4nucia JHEH ¢ MPOJYKTUBHBIM B3STKOM U
0e3 B3sTKa (crpasa)

[Ipn 5TOM B M3y4EHHBIN NEPUOJ WU3MEHEHMS KJIMMaTa MpoLece TPaHC-
(¢popManu MeI0HOCHOIT 0a3bl HIeJ 04eHb HepaBHOMepHo. UMmesn me-
CTO /IBe JleNnpeccuH NPOAYKTHBHOIO B3ITKAa M 001Iell NPOIYKTUBHOCTH
Menocoopa. Ilepsas 3akonumnacek k 1998 — 2000 rony. Ilocine Hee BIIOTH
10 2004 roga IMTEIHLHOCTh MPOAYKTUBHOTO B3SITKA M OOIIasi MPOAYKTHUB-
HOCTh MegocOopa 3a JIETO pOCIH, a YUCIO Oe3B3SATOUHBIX THEH maaao.
Ho 3arem cHoBa Ha0J100a/10ch OYeHb pe3Koe MajeHue JJINTeITbHOCTH
U NPOAYKTHUBHOCTH Mefgocdopa. 1 yxe k 2008 rony mzyueHHble Xapak-
TePUCTHUKH CTAJIH CAMBIMU JIKCTPeMaJIbHBIMH 32 BeChb OXBaueHHBINH
Ha0JII0IeHUSIMH TIePHOJ KU3HM MeTOHOCHOH 0a3bl. CpemHssi CKOPOCTh
YMEHBIIEHUSI 00IIel MPOAYKTUBHOCTH MenocOopa cocTtaBuia 8,7 Kr/rof,
YTO 32 U3YYEHHBIH NEPHUOJ MPUBEJIO K YMEHBIICHUIO O0IIEH TOJOBON MpO-
TYKTUBHOCTH MenocOopa Ha 78 kr. Uucio 0e3B3STOUYHBIX JHEH pPOCio CO
CKOPOCTBIO 3,5 JHS B IO/ U MOTOMY K KOHILYy H3yY€HHOTO Mepuoia uX Ko-
JUYECTBO YBEIUYWIOCH 0 35 aHell B rof. Yuciio nHeH co B3ATKOM Ooiiee
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IKr B CyTKH, HA000POT, — YMEHBIIATIOCHh CO CKOPOCTHIO 2,3 THS B TOX U 32
W3Y4YEHHBIN EpUOJ CHU3WIOCH Ha 21 JeHb.

Bce i n3MeHeHus npuBeiay K O4EHb CYLIECTBEHHBIM CABUIAaM M B Kap-
THUHE IOCYTOYHON TMHAMHUKH ME10COOPOB. DTO MOKHO MPOUJLTIOCTPUPOBATH
Ha npuMepax (aKTHYECKOro IMpHuBeca KOHTposbHOTO yibs B 2004 u 2007
roay (puc.23).

Kak nokazano na puc.23 B
2004 roxy niist JaHHOM MecCT-
HOCTU emie ObUT XapaKTepeH
SIPKO BBIPA)KCHHBIN IJIaBHBIN
MenocOop B HIOHE-HIONIE C
MPOAYKTUBHBIM B3ATKOM, Ja-
IOIUM  CYTOYHYIO HPHUOBLIb
1o 5-6xr ot cembu nuen. K
HayaJly aBrycTa OH 3aKaH4U-
BaJICSL U JlaJie€ UMEJl MECTO B
OCHOBHOM IIOAJECPKUBAIOIIUI
B3ATOK 110 1 kr/cyT. K KoHIy
K€ M3y4YEHHOIO IEepuoja THUIl
MeocOopa COBEPIIEHHO W3-
MeHwiIcs. [laxke y CHIBbHBIX
myenocemMel cran mpeodina-
J1aTb B OCHOBHOM IIO/JIEPKHU-
BAalOUIMK B3ATOK C pPaHHEIET-
HUX U CPEHEJIETHUX MEIOHOCOB. JIMlb B mocieaHel AeKane aBrycra B
TEUEeHHE HEJeJIU OH ObLI MpOAYKTHBHBIM. Kak OyaeT BUIHO U3 JalbHEMH-
LIeTO aHalu3a, 3Ta npubaBKa MMeJIa MECTO 3a CUET HEKTapOBBIACICHUS
MO3JHEJIETHETO MEIOHOCAa — COCCIOPEH COJIOHYaKoBOW (Saussurea salsa
(Pall.) Spreng.).

Ha ocHOBaHMM M3JI0KEHHBIX BBILIE PE3YJIbTATOB XPOHOOHOIOTHYECKOTO
aHaJIM3a MOKHO KOHCTATHPOBATH HAYAJI0 PA3BUTHHM KPH3HCA ONbLICHUS
HTOMOUIBLHBIX pacTeHuii perrnona FOxuoro IIpubanxamss. JaabHeii-
1iee yxyIllleHHe MeJOHOCHOH 0a3bl OyleT 1eTepMUHHUPOBATH OBICTPYIO
AerpaJanmio paCTUTEIbHOI0 MOKPOBA M3-3a IJIOXOI'0 ONbLJICHHS, CHUXKE-
HHS Ka4eCTBa U YpPOKasi CeMsIH MEeJOHOCHBIX PACTeHHNH, pa3BUTHS IPO-
ecca onmyCcTbIHMBAHUS.

Takum 00pa3zoM, Kak BUAHO Ha PAaCCMOTPEHHOM IpUMEpE, XPOHOOHOJI0-
THYEeCKMIl aHAJIM3 TMO03BOJIsIET CTATHCTHYECKHM [J0CTOBEPHO BBISICHUTH
BpeMeHHo'ﬁ X0 M3MEHEHMIl BaKHEHIIUX XAPAKTEPUCTHK MeEIOHOCHOM

o = N @ &~ 00 O ~N
3 |

MpuBec KOHTPONLHOIO YyNbA, KricyT

| s 2004 rop, —— 2007 rop |

Puc.23. Tpancdopmarus tTuna megocOopa
¢ 2004r o 2007 r.
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0a3bl 3a J11000ii KOHKPETHBI MepHoJ JeT, KOr1a MEeHsIeTCS PesKHM Cpeibl
oduTanus. JlaeT BO3BMOKHOCTH OLIeHUTH T depeHIIuANNI0 PadOThI KakK-
A0i MeIOHOCHOI 6a3bl B KOHKPETHOM IepHojie KU3HH M OCYLIeCTBISATH
HHTEPNOJISAIMOHHBIN MPOrHO3 BO3MOKHOTO X0/1a €€ TpaHC(OpMaIiy Ha TIPO-
MEXYTOYHBIE CHTYaIlMd B OPIMHUPOBAHHOW CETH KIFOYEBBIX OOBEKTOB. DTH
3aJa4M yAacTCs peliaTh Ui Jr000ro MyHKTa, I1€ UMEIOTCS PEEMCTBEHHBIE,
MHOTOJIETHHE JIOCTOBEPHBIE PE3y/bTaThl HAOMIOIeHUH 3a Menocoopom. U crae-
JaTh 3TO MOXKHO Ja)K€ TOrJa, KOrJa BUJMMOIO COKpAIleHUs apeajoB, UCUE3-
HOBEHHMSI BUJIOB PAaCTE€HH W T.II. eIlle He MPOUCXOauT. Bes momydeHHas mpu
XPOHOOHOJIOTHYECKOM aHaIH3e WHPOpMAIUs OyeT Ype3BbIUaiiHO IIeHHA IS
HPUPOIOTIOIB30BaHUS B HOBBIX KIIMMAaTUYECKUX YCIOBUIX. B mpukimagHoM sxe
aCTIEKTe Pe3YJILTaThl MOTYT OBITh UCIIONB30BAaHBI KaK HAayYHast OCHOBA IS TIPO-
THO3WPOBAHHMS ¥ TUIAHUPOBAHUS paboT 1o MeIocOopy, pa3padoTKe palioHab-
HOM CHCTEMBI ITPUPOJIOTIONH30BAHUS M MEPOTIPUSITUI T COXpaHEHHs OHOJIO-
TMYECKOM YCTOMYMBOCTH PACTUTEIIBHBIX CUCTEM.

BwmecTe ¢ TeM nosydeHHbIe pe3yabTaThl CTATUCTUUECKH I0CTOBEPHO CBU-
JIETEIbCTBYIOT O TOM, YTO B M3YYECHHBI MEPUOJ U3MEHEHHs KIMMara KpH-
3MCHbIe H3MEeHEeHHsl MeJOHOCHOH §a3bl U npouecca ONbLIEHNs pacTeHu i
y:ke HaYyaaucb. OHM MAYT OYeHb OBICTPHIMHM TeMIaMH. DTH W3MEHEHHUS
SIBJIIIOTCS. UTOTOM BJIMSIHUS LIMPOKOTO CIEKTPa MPOLECCOB aJanTaluu pac-
TEHHI B HOBBIX YCJIOBHSX cpeabl. M B OMOIIEHOTHUECKOM aCIeKTe OHH MOTYT
BEChMa CYIIECTBEHHO U HEOOPATHUMO Pa3pyLIUTh CIOKHUBIIUECS KOHCOPTUB-
HbIE OTHOIICHUS MEXIYy PAaCTeHHUSIM M OTBUISIONIMMU X HaceKoMbIMU. Ha-
IJISITHO YOEAUTHCS B 9TOM TIO3BOJISIIOT TAKXKE BBHITIOJTHEHHBIE HA TOM K€ 00b-
eKTe HaOIIOEHUS 3a TMHAMUKON N3MEHEHHUS CUJIbI ITUETI0CEMEN.

Kak u3BecTHO, cHila ceMel muesl 00eCIIeunBacTCsS UMEIOIIUMCS KOJIUYe-
CTBOM DAaCIUIONA, JAIOIIET0 MOJIOABIX Muen-padorHun. OgHa pamka nedar-
HOTO pacruiofa muen B ynse cuctemsl Hanan cogepxut 1o 5000 ocobeit. C
Y4€TOM 3TOr0 Ha PUCYHKe 24 MoKa3aHa U3yuyeHHas AMHAMUKA ITOIOIHSIIONIe-
ro CUJIy CEMEHN KOJIMYEeCTBa COTOPAMOK paCIUIOfa B OJHOM cembe. Marepua-
7Bl pUCYHKA (DUKCUPYIOT OYEHb OOJBIINE pa3iInuus CUiIbl ceMeil popmupy-
romuxcs B ol ¢ 6orareiM (2004r) u 6eqabiM (2007T) Menoc6opom. CraHo-
BUTCS SICHO, YTO CHJIA CEMEH CYIIECTBEHHO 3aBUCUT OT BEJIMYMHBI Me10c0o-
pa. Hanpumep, B yposkaliHblii ros1 CEMbs Y€ BECHON HAaKaIauBaeT 10 16-Tu
COTOpaMoOK pacruioga, u3 kotoporo BeiiayT 80000mT muen-paboTHUIl. A B
HU3KOYpO’KallHBIM rOf 3a TOT e nepuoA B Hel umeercs Ha 20000t muen
MEHbIIE. DTa AUCIPONOPLMS B CUJIIE CEMEN COXPaHAETCS B TEUEHUE BCETO
nepuoaa Menocbopa, a BO BpeMs INIaBHOTO MenocOopa (Hadase Mrons), pas-
au4us B cuiie ceMelt gocrurarot gaxe 35000 ocobeit myern.
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Kak Buaum, npu Kpu3ucHOM
COCTOSIHUM MEJIOHOCHOU 0a3bl
HAJIMLO U BBI3BAHHOE ATUM PE3-
Koe ociallieHue 4YUCICHHOCTU
HACEKOMBIX 00€CIIEUNBAIOIINX
onblieHue pacreHuid. [Ipu sTom
OOJIBLIIMHCTBO CEeMEW HaceKo-
MBIX — OIBUIUTENEH HE MOTYT
co3/aTh JOCTATOYHBIA 3arac 4
Mela Uil CBOECM yCHEIIHOU
Iepe3uMoBKHU. B pesynbrare ux
CEMbH CIIAa0EIOT, MOJABEPratoTCs
OoJIe3HAM M Yalle BCEro IMo-
rubator. KoHeuHo, omnblIeHHE ‘
pacteHuil o0OecreuynBalOT He
TOJIbKO OJIHU IT4E€JIbl, HO U MHO-
IUe JIpyrue BUJbI HACEKOMBIX.
Ho nHa Hamem npumepe MOXKHO
yOeuThCsI B BEPOSITHOCTH HU3-
KHMX IIEpPCIEKTUB U UX BbIKUBA-
HUS. A B UTOTe TaKUX MPOLECCOB HEM30€KHO BO3HUKAIOT ellle bosee riry0o-
KM€ TIepeKOChl B (PyHKIIMOHMPOBAHUU KOHCOPTUBHBIX CBs3el OMOIeH030B. U
OHHU HE MOTYT OBICTPO MCIIPABUTHCS JIA)K€ B T€ CTABLIME PEAKUMH ypOXKaii-
HbIE TOJIbl, KOTOPBIE €Ille ciaydaroTcs nocinensHee spems. Ilpm yriuyoiaenun
7K€ KPU3HCHOIO COCTOSTHHSI MEJOHOCHOM 0a3bl, KPU3HCa ONbLICHHUA pac-
TeHUIH ¥ CBSI3AHHOI'0 € 3THM KPHU3HCA PeNpoAyKIHMH PACTEHHUI U HACEKO-
MBIX CTAHOBHTCS HeM30eKHbIM pa3pylieHHe CTPYKTYPbI, IPOXYKTHBHO-
CTH ¥ OMOJIOTHYeCKOH YCTOHYMBOCTH OMOLICHO30B B IL[EJIOM.

W3 npoBeneHHOrO BBIIIE aHAIW3a CTAHOBUTCA SICHO, YTO TpaHc(popma-
M KJIMMaTa 3eMJId H3MEHHUT He TOJBKO 00IIYI0 NPOAYKTHBHOCTDH, HO
U BHYTPEHHIOI0 CTPYKTYPY MeAOHOCHOMH 0a3bl. Kak 3TO MOXET Ipoucxo-
JMTh, MBI YBUIMM Ha pe3y/bTaTax JaJbHEHIIEro aHaau3a Hallero OObeKTa.

Jlist peleHus Tako 3a1a4u Oblila MCTIOJIb30BaHA Ta e METOA0JIOTHYeCKast
OCHOBA U METO[Ibl, C IOMOILBIO KOTOPBIX BBIMOJIHSIICS XPOHOONOIOTHUECKUN
aHanu3 o011el NPOJYKTUBHOCTH MEIOHOCHOH 6a3bl. Ho 1enbio xponoobuoso-
TMYECKOT0 aHajHu3a Oblia y)Ke He BCs MeJJOHOCHast 6a3a, a COCTaBISIOIIUE €€
OT/EJIbHBIE BUJIbI MEJOHOCHBIX PACTEHUN. B 3TOM CBSA3M COBOKYITHOCTH 0CO-
0ell KaXkIA0ro M3y4aeMoro BHAa MeAOHOCHOIO0 PACTEHHMs paccMaTpHBa-
JIach KaK NpoueccyaJbHas pacTUTE]bHAsA CHCTeMa, Me10cO0p ¢ KOTOPO

pacnnoaom, Wwr

Konwv4yecTBO pamMoK C

27.man
16.1UOH
26.110N -
15.aBr
O4.ceH -

Hara

ceMbsl 2004r = = 'cemes 2007r ‘

Puc. 24. Jlunamyka u3MeHEHHS YUCa CO-

TOPaMOK C PacILIONOM y ITaenocemeit hop-

MUPYIOIUXCS B TOAbI ¢ 6orateiM (2004) u
6eqapiM (2007)mMemocOopoM
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UMEeT ONpe/ICTICHHYIO MTOCIe0BAaTeIbHOCTh COCTOSHUH BO BpeMeHU. Bxogom
B TaKyIO IPOILIECCYyATIbHYIO CHCTEMY SIBIISJICS NIEPUO/] €€ JKU3HU, T.C. BpeMEeH-
HOIl MHTEepPBAaJ1 JIeT, B TeYeHHe KOTOPOro 3Ta cucTeMa (PyHKIMOHMPOBAJIa
(B Hammem npumepe — ¢ 1994r mo 2008r). COOTBETCTBEHHO, — COCTOSTHUSIMU
NePUOJA )KM3HH U3y4aeMOro BH/Ia PACTEHUH SIBJISJIUCH OXBAYeHHbIE HC-
CJ1eJOBAHUSIMM KOHKPeTHbIe oAbl HadatoneHuii. U3yyas cBsi3b MexKay
NPOAYKTHBHOCTBIO Me10cOOPa ¢ Ka’KA0r0 KOHKPETHOI0 BUIA PACTCHUN 1
IIePHOIOM X KH3HH, MOKHO NOJIyYaTh CBEJICHHS 0 BPEMEHHOM X0Je 3-
MEHEHHs U CTeleH! YSI3BUMOCTH JAHHOI'0 MOKa3aTe/s B IEPUOJ TPAHC-
(popmauuu kiumara.

B xauecTBe XapaKTepUCTUKHU MTPOLYKTUBHOCTH MEIOHOCOB YYMTHIBAJIOCH
YHCJI0 Hell B rogy, Koraa MeaocHop y KOHTPOJIbLHON ceMbH mYes ObL1
O0onbme 1 kr/cyr. Takoli MeTOAMYECKUI NpUEM IO3BOJIMII OLEHUTH IPO-
JTYKTUBHOCTh MeA0cOOpa MMEHHO Ha OMOIIEHOTUYECKOM YPOBHE, T.€. KaK pe-
3yJbTaTa B3auMOJICHCTBUS KOHKPETHOTO BHJIA PACTEHUH M HACEKOMBIX — MX
OIIBIIIUTENICH.

[Ipu cratucTudeckoit 06padboTKe MaTepruaIoB XPOHOONOJIOTHUECKOTO aHa-
JM3a MCCIE0BAINCh KOPPESAIMOHHBIC OTHOIICHUS U PErPEeCcCUH, XapakTe-
PU3YIOLINE CBSI3b MEXIY JUIMTEIBHOCTBIO POIYKTUBHOIO MeaocOopa ¢ Me-
JIOHOCHBIX BUJIOB PACTCHUN M MEPUOAOM HX >KM3HU. OlieHUBaJIach TECHOTA
3THX CBA3CH U PACCUMTHIBATICH TMHUM PErPECCHH, OTPAKAIONIHE BPEMEHHOI
XOJl YCPETHEHHOTO M3MEHEHHsI MOoKa3aTelel MeJJOHOCHON 0a3bl 3a M3yuyeH-
HBIH IepUOJ] U3MEHEHHsI KJIMMara. 3aTeM B COOTBETCTBUH C AJITOPUTMOM Me-
TOAMKH TPEJICTaBICHHON BO BTOPOH IIaBe CTPOMIIMCH rpaduKu JTUHUNA pe-
IPECCUM N3YyYaEMbIX XapaKTEPUCTUK METOHOCHOM 0a3bl, KOTOpbIE TTOKA3bIBa-
JIM BPEMEHHO#T XOJI YCPEIHEHHOTO TedeH s DYHKIIMH (MEIONMPOIYKTHBHOCTH
pacTeHuil) mIpu paBHOMEPHOM YBEJIIMYEHUHU apryMmeHTa (JieT HaOIroIeHuit).
BrInonHeHHbIH TaKUM ITyTeM XPOHOOMOJIOTMYECKUI aHAIU3 MO3BOJINJ BbI-
SICHUTh XapaKTep KOJH4YeCTBEHHbIX M3MeHeHMil BHYTPeHHell CTPYKTYy-
PbI MeIOHOCHO¥ 6a3bl BO BpeMsl pa3BUTHS ee KpU3uca.

OcHOBHBIE 3aKOHOMEPHOCTH Au(QepeHuInanuu CTPyKTypbl KpU3UCHOU
MeznoHocHOM 6a3bl FOxnoro Ilpubanxarmibs 31ech OyayT paccCMOTpEHBI Ha
IpUMEpE YEeThIPEX BUJOB PAaCTEHUIl, TOBEICHHE KOTOPBIX MO3BOJIUT YBUIETh
CHEKTp IVIaBHBIX CTPATErMii MEJOHOCOB. DTHU BHJIbI IPEACTABICHBl YUHTH-
aom cepebpucteiM (Halimodendron halodendron (Pall.) Woss.), keHabipem
JAHUETONUCTHBIM (Apocynum lancifolium Russan), BepOaroykKbeil KOTHOUKON
(Alhagi kirghisorum Schrenk) u coccropeeil conoH4akoBoi (Saussurea salsa
(Pall.) Spreng.). YuHrmi — KycTapHuk 2-x 1 60s1ee METpOB BBICOTHI. OOBIYHO
uBeTeT B Mae. CuuTaeTcs Jy4llluM BECEHHUM MeJoHOCOM. KeHabIpb — MHO-
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TOJIETHUK OKOJIO 2M BBICOTBI, PAHHEJIETHUN BBICOKOIIPOYKTUBHBIN METOHOC.
dopmupyeTt o0IUpHbIE 3apociu B aenbTe p. Mu. LiBerer B utoHe — uione,
HO MPOAYKTUBHBIN Me10cOop AaeT B MIOHe. BepOmtoxkbs KoJlIouKa — MHOTO-
netHuk 40-100cm BeicoThl. B nenbre pexu Miin moBcemecTHO mpouspacTaeT
oOmmpHbIME 3apocisiMu. LiBeTeT Bo BTOpOil nosioBrHE HIOHSA-UI0JI€. Boie-
JsIeT HEeKTap BO BpeMsl INIaBHOTO MeaocOopa, B CaMblii KapKuil IEpUOJ JIeTa.
Taxoke cuMTaercs LIEHHBIM, BBICOKOIPOIYKTUBHBIM MeqoHOcoM. Hakower,
coccropest COJIOHYaKoBast (TOPbKYIlla) — MHOTOJIETHHUK, 10 SOCM BBICOTHI, LIBe-
TeT B aBrycTe — ceHTsAOpe.

BrrsicHUII0CH, YTO CBSI3b AJUTEIBLHOCTH NPOAYKTUBHOTO MeaocOopa ¢ u3-
YUEHHBIM MEPHUOJIOM HAOIIONEHUH y YMHTHIIA CepeOpUCTOro, BEpOIIOKben
KOJIFOUKH U COCCIOPEM COJIOHYAKOBOM CTaTMUCTUYECKU 3HAYMMa, OYE€Hb TEC-
Has ¥ Onm3ka K (QyHKUMOHAJIBHOH. PaccunTaHHbIE KOPPENISALMOHHBIE OTHO-
IICHUSI U UX OMMOKHU OKa3aloCh CIENYIOIIMMU: JJIs YMHTHIIA cepeOpHUcTo-
ro — 1,,=0,7178+0,1931(%, p4n = 3,725 ty1ma5, = 3,01); BEpOMIOKBEH KOMFOUKH
—11,,=0,8679+0,1756 (£,40m = 4,94 t)1,006,= 3,36); COCCIOPEU COTOHIAKOBOM —
N = 0,7735+0,2004 (2,400 =3,865 29114 =3,17). To ecThb cpennue uuc-
JIOBBIE OIICHKM TECHOTBHI YCTAHOBJICHHOHM CBSI3M ISl HAIIMX OOBEKTOB CO-
orBeTcTBYIOT OT 71,8% 10 86% OT monHoi Hepa3pbiBHOW cBsA3M. st Bcex
9THX BUJIOB PACTCHUH HYJeBas TUMoOTe3a 00 OTCYTCTBUHU CBS3HM OTBEpraercs
Ha 1%-HOM ypOBHE 3HAYMMOCTH, T.K. KpUTEpUM CTBIOAEHTA f,p0m > Loimagn:
Takue xapaKTepHMCTHKH YCTAHOBJICHHBIX CBsi3eil ¢ BEPOSATHOCTBHIO 99%
CBH/IETEJBCTBYIOT 00 04eHb BBICOKOI, 0/IN3K0i K (PyHKIMOHAJIBLHOM cTe-
NeHN YSA3BMMOCTH HEKTAaPOBbIeJIeHHs MEIOHOCOB B H3Y4YCHHBII IIepuo/
U3MEHEeHHUsl KJIuMara.

OpHako A KEHIBIPS JIAHLIETOJMCTHOIO JAaHHAsl CBsI3b OKa3ajach Clla-
OOM M CTaTMCTUYECKM HEJOCTOBEPHOM (KOPPENALMOHHOE OTHOLIECHHE 7],
=0,4875+0,2911). 3necr HyneBas rumote3a o0 orcyrcTBuM cBsizu (H,) He
OTPHLIAETCSI C BEPOSATHOCTBIO 95%, T.K. (hakTHUECKOE 3HAYEHUE KpUTEpUs
Creronenra f,,,,,= 1,67 MEHbILE TAOIUIHOTO #)5,,,5,= 2,26. Ciie10BaTENLHO, B
aHAJIM3MPYeMbIH NePHO BpeMeHH! NPOAYKTHBHOCTh KEHIbIPS ele cJja-
00 pearupoBaJia Ha IPOMCXOsIIE H3MEHEHHS YCI0BHI 00MTAHMA. Y 5A3-
BHMOCTH €r0 HEKTPOBBIICJICHHSI 0KA3a/1ach HecylecTBeHHO. OqHako
YMECTHO HAallOMHUTB, YTO ¥ 3TO MEJAOHOCHOE PACTEHHE TOKE HE OCTaBaJIOCh
«0OecuyBCTBEHHBIMY» YYaCTHUKOM MPOUCXOAALINX coObITHH. Kak Ob10 moka-
3aHO BO BTOPOM pa3jene AaHHoM m1aBbl, ¢ 1995 no 2007 rr. nata Havana 1Be-
TEHHS KeHABIPS CMECTHIIAch B 0ojiee paHHIOW cTopoHy Ha 20 nueil. [Tputom
CTelneHb ySI3BUMOCTH HA4aJIa IBETEHMs 3TOr0 BuAa 01u3ka K pyHKIHO-
HaJIbHOI. O0 3TOM CBHJICTENBCTBYET M KOPPEISALIMOHHOE OTHOILICHHE MEKIY
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J1aTOi Hayaja LBETEHUS U U3YUEHHBIM [1IEPUOJOM U3MEHEHMSI KJIMMaTa, KOTO-
poe okazanocs paBHbIM 0,79+0,17(cM. paznen 3.2).

Ha ocHOBaHUY BBINOJIHEHHOIO JAJIbHEUIIETO aHAIA3A BpeMeHH6171 X0 U3-
MEHEeHUI Me1ocOopa ¢ YUHIUIIA, BEPOIIOKbEH KOJIIOUKH U COCCIOPEH MOYKHO
MPOMJLIIOCTPUPOBATH IpaduKaMu JIMHUH perpeccu (puc. 25). Ha Hux auHun
perpeccun OTpa)karoT yCpeIHEeHHOE TeueHue (PyHKIMU (Yucna JHEH B roay
¢ Me1ocbopoM ceMbu Imyen 6onee 1 Kr/cyT) npu paBHOMEPHOM YBEIUYECHUU
aprymenrta (yiet Habmonenuit). [IpencrapneHHbie Ha pUc. 25 JMHUU perpec-
CUHM CBHJIETENBCTBYIOT O TOM, YTO NPH Pa3BUTHH KPHU3HCA MEIOHOCHOM
0a3bl HA OTHOM YYACTKe TEPPUTOPUH U B OAUH H TOT JKe IePHO BpeMEeHH!
MEJOHOCHBIE PACTEHHS NPOSABJISAIOT Ce0s1 COBEPILICHHO I0-PA3HOMY.
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NMUHE UHBIX TpeHa = =COCCHpeAd coNnoH4YaKoBanA

Puc.25. Jlunuu perpeccuu, WUTIOCTPUPYIOLIUE BPEMEHHOM X0/ MetocOopa ¢
YUHTHIIA cepeOpucToro (ciena), BepOMtokKbe KOIIOUKH U COCCIOPEH COJIOH-
YaKoBOH1 (CIipaBa)

VY 1BeTyIero BecHoO (B Mae) YMHTUIA CepeOPUCTOr0 UMEIN MECTO OYCHb
3HAYUTEIbHbIC KOJNEOAHUS [IMTEILHOCTH MPOAYKTHBHOTO MemocOopa: je-
npeccus k 2002r u nogbem k 2004 rony (cm. puc.25). Ho B 1esiom, kak cBU-
JETEeNLCTBYET O TOM JIMHEWHBIN TPEHI, MOKHO KOHCTAaTUPOBATh HAIMYHE 00-
el TeHJeHIUH POCTA NMPOAYKTHBHOCTH PACTEHUI 3TOT0 BU/A.

VY paHHeneTHero (MIOHB) MEIOHOCA KEeH/BIPS JAHIETOJUCTHOIO JJIH-
TETBHOCTh MPOAYKTUBHOTO MeI0COOpa OKa3aaach OTHOCHTEILHO CTAOMHIb-
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HO#. Yucno gHel co B3sTKOM Oosiee 1 Kr/CyT B mepuoJ| ero HeKTapoBbIIeye-
HUs nojjepkuBasiocs Ha ypoHe 11,9 + 0,3 nueil B roa.

JUTUTenbHOCTh MPOIYKTUBHOTO MEI0COOpa ¢ BepO/IKoikKbeil KOJIIYKHU B
HayaJle U3y4eHHOro rnepuona Obuia BbICOKOW — Oosee 12 aueit B romy. Ho
3aTeM OHa HACTOJBKO IITYOOKO TpaHC(OPMUPOBAIACH, YTO K KOHILY M3y4YeH-
HOTO TIEPHUO/Ia CHU3WJIOCH /10 3HAYeHMii OJM3KHX K HYJI0 (CM. puc. 25).
B pesynbrare u3-3a HEAOCTATOYHOI'O ONBUICHMS B IOCJIEIHUE TO/BI y BEp-
OJIOKBEH KOJIOUKU MPOIAYLUPOBAIOCH JHIIb HE3HAUYUTELHOE KOJIUYECTBO
cemsH. Ee Bo300HOBIIEHHE TeTieph B OCHOBHOM HJIET BETETATUBHBIM IyTEM U
YaCTUYHO 32 CYET MOYBEHHOIO 3araca ceMsiH ypoxaes npouuibix Jiet (Ipo-
ckypsikoB, 2002a, 20026, 2003, 2005, 2006, 2007a, 20076). Haauuo pa3-
BUTHE KPHU3HCA HEKTAPOBbIICJICHHUS] U PeNpPOAYKIMH JaHHOro Buaa. 1
ecnu Tak OyJeT MpOAOIKAThCS Jalibllle, TO OH MOXKeT Uc4e3HyThb. Benpb ero
IIEPEKPECTHOE ONBUIEHUE MPEKPATUIOCh. A BCIEACTBUE 3TOrO cTajga HEIo-
CTYIHOH NepeKoMOMHAIMs TC€HOTHUIIA JJIsl PUCTIOCOOIEHUSI K HOBOMY KJIM-
MaTHYECKOMY pekuMy. J[aHHBIN BUJ HEPEIKO JTOMUHUPYET B PACTUTEIIBHBIX
cooOmiecTBax OOMIMPHBIX TeppuTopuii Kazaxcrana u MHOTUX JAPYTHX CTpaH
Cpenneit Azuu. [TosToMy B 1ajbHEHUIIMX HCCIEIOBAHUSAX €My LIeIecoo0pas-
HO yIETUTh 0c000€ BHUMAHHE KaK BeCbMa HH(POPMATUBHOMY MHIUKATOPHO-
My OOBEKTY.

OpHako y OCEHHEr0 MENOHOCAa COCCIOper COJIOHYAKOBOH JIHTE/Ib-
HOCTHb NPOAYKTHBHOIO HEKTAPOBBIACJCHHS 3HAYUTEJIBHO BO3poOcCJia.
HecmoTps Ha BpeMeHHyIo genpeccuio (¢ 1997r. mo 2002r.) y 3Toro pacte-
HUS YUCIO IHEH ¢ MegocOopom Gosee | KI/cyT yBeIHYHI0Ch IeCTHKPAT-
HO: oT 1,5 nHelt B Hauase 710 9 AHEW B rog B KOHIE MepHoja HAOIIOASHUN
(cMm. puc.25).

Hapsany ¢ npomsumiocTpupoBaHHBIME BBIIIE 3aKOHOMEPHOCTSIMU HE00XO-
MO OTMETHTH €Ille OJHY BaXKHYI0 OCOOCHHOCTb, KOTOPYIO ITO3BOJIMII YCTa-
HOBHUTb XPOHOOHMOJIOTMYECKHH aHajau3. BBIACHMIOCH, YTO HE3aBUCHMO OT
KU3HEHHOM ()OPMBI ¥ BUIOBOW MPHUHAIICKHOCTH U3YYECHHBIX PACTCHUN JH-
HUM PErpeccHH BPEMEHHOIO XOJa MPOAYKTHBHOCTH HX HEKTapOBBLICICHHS
MOKa3aJli CUJIbHOE CMEIEHUE 10 MPUYMHE OTKIOHEHHs JaHHBIX HaOIrome-
Huit 2002-ro roga. @akThl TAKOTO CMEIIEHUS YAAIOCh OOHAPYKUTH HE TOJIBKO
IIPY aHAJIM3€ JAHHBIX HA BUJ0BOM YPOBHE, HO U JUISl pACCMOTPEHHBIX B Ha-
yajie pa3ziesia UHTETPAJIbHBIX OLEHOK MPOJYKTUBHOCTH HEKTAPOBBIAEIECHUS
BCEH MpencTaBleHHON 24-Ms BUJIaMU COBOKYITHOCTH SHTOMOQMIBHBIX pac-
TEeHHUH, POPMUPYIOMIKX METOHOCHYIO 6a3y peruona FOsxnoro IIpubanxaribs.

Taxum o0pa3om, TpanchopManusi MeIOHOCHOM 0a3bl, KaK IIEJIOCTHO-
IO SIBJICHUS, B IEPHOJ PAa3BUTHS KPU3HCA OTPAXKAET UTOT Pa3HOHANIPAB-
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JICHHBIX IPOLIECCOB Y YYACTBYIOIIUX BHI0B MEJIOHOCHBIX pacTeHuil. 11
31€Ch BCE€ MJET, KaK B TOM HAapOIHOU IIOTOBOPKE: «KOMY — BOMHA, a KOMY
— Marb poaHay. JlIst OMHUX METOHOCOB HOBBIN KIIMMAaTUYECKUN PEKUM OKa-
3bIBAETCs ONaronpusiTHBIM. B pe3ynbrare 3TOro oHM CyIIECTBEHHO YBEJIH-
YUBAIOT NMPOJYKTHUBHOCTb. Jlpyrue — cinabo pearupyroT Ha IPOUCXOJAIINE
U3MEHEHUs cpeapl oOuTanus. B nanpHeiiem o0e 3T Ipynmbl BUAOB MO-
I'yT CTaTh npeodnanaroummMi. B To ke BpeMst BHAbI pacTeHWi, yTpayu-
BaOIe CBOE HEKTapOBbl/ieIeHHEe, CBOM OHOTHYECKHE CBS3HM U TeM ca-
MBIM BO3MOKHOCTBH YCIIEIIHOI0 ONbLJICHHS, MOCTeNEeHHO HucYe3HyT. Mx
CYLIeCTBOBAHUE CTAHET HEBO3MOKHBIM M3-32 OTCYTCTBHS ONBLICHUA U
pa3sBUTHA KpU3HCAa penpoayKuuu. Torna BO3HHKHET COBEPLIEHHO HO-
Basl CTPYKTypa OMOLCHO32, KOTOPO# B JaHHOH MeCTHOCTH HUKOIZIA He
ObLIO.

B o01m1em ke utore BHIOTHEHHBIH KOJMYECTBEHHbIH aHAIN3 KOHCOPTUB-
HBIX CBSI3€U IIO3BOJISIET CTATUCTUYECKU JOCTOBEPHO KOHCTAaTUPOBATH, YTO B
HU3Yy4YEHHOM perdoHe HMMeeT MeCTO HA4Ya/10 Pa3sBUTUS KPHU3HUCA HCTOPH-
YEeCKH CJI0KMBLIEroCsl pacTUTEJBLHOIO MOKPoBa. M B najnbHeleM HyxX-
HO O’KMJIaTh ITIOCTEIIEHHOIO CMEILEHHS IIPUPOJHBIX PACTUTEIIBHBIX CUCTEM B
JpyTrue, KIMMaTHuecKu O6osiee O1aronpusTHbIE IUPOTHI.

[Tomy4eHHbIe pe3ynbTaThl UCCIEA0BAHHM YOSKIAI0T HAC B TOM, YTO XPOHO-
OMOJIOTMYECKHIA aHAJIN3 TIO3BOJIIET YBEPEHHO U C BHICOKOW TOYHOCTBIO yCTa-
HOBHTb Ha4asio KPU3UCa PENPOAYKIIUH JIF0O0T0 KOHKPETHOTO BHJIa MEJJOHOC-
HOTO pacTenus. C BEICOKOI T0CTOBEPHOCTBIO YIACTCS BHIICHUTH BPEMEHHOI
XOJI MU3MEHEHUN IPOLYKTUBHOCTH KaKI0I0 MEJOHOCA U, COOTBETCTBEHHO,
muddepeHranuy BHYyTPEHHEH CTPYKTYpbl MEIOHOCHOW 0a3bl 3a J00oH
KOHKPETHBIM MepHOJ JIeT, KorJa MEHAETCSl PexXHuM cpenbl ooutanus. [loss-
JSI€TCS. BOBMOXKHOCTh U PepeHIIMPOBAaTh OCHOBHBIE TUIIBI aanTallHOHHON
CTpaTeruu MeIOHOCHBIX BUOB PACTCHUM B IPEAEIaX U3YUYEHHBIX IIEPUOIOB
KU3HU. MOXKHO IOHATH U OLICHUTh PECYPCHYIO IEPCIEKTUBHOCTH COCTaB-
JSIFOIIMX MEIOHOCHYIO 0a3y KOHKPETHBIX BHJIOB MEJIOHOCHBIX pacTeHUil B
KOHKPETHOM II€PUOJIE )KU3HU U OCYLIECTBIATH HHTEPIOIALIMOHHBIN IIPOrHO3
TpaHchopMalMy UX KU3HECTIOCOOHOCTH U CBOMCTB B CUTYAIHSIX IIPOMEKY-
TOYHBIX MEX1Yy OpPAMHUPOBAHHBIMH KJIFOUEBBIMU OOBEKTaAMU PACTHTEIbHBIX
CUCTEM.

PaccMmoTpeHHbIe BBIIIE pe3ysbTaThl MCCIEIOBAHUN IO3BOJSAIOT YyOe-
JTUTHCSA, YTO BO BpeMs HauyaBlIelcs TpaHc(opmanuu KiuMmaTa B IpoLec-
cax PemnpoAYKIIMH YHTOMO(DUIBHBIX PACTCHHUH YK€ MPOUCXOIAT Ba)KHbBIC
W3MEHEHUS U IPUTOM O4YeHb ObICTpbIMHU TeMnaMu. Ho Beab OONbIIMHCTBO
MEJIOHOCOB SIBJISIIOTCSI JJOMUHAHTaMU pacTUTEIbHOro mokposa. Ciyxar
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KOPMOBO# 0a30ii HE TOJIBKO JIJIi HACEKOMBIX U IPYTUX JUKHUX JKUBOTHBIX,
HO U CKOTOBOACTBA. [MIMEHOT BOIOOXpaHHOE, BOAOPErYIHUPYIOLIEE U pPe-
KpealMOHHOE 3HaueHue. A MOTOMY IEpPEMEHA KJIMMara yrpoKaeT Takke
KU3HHU U OJaronoyy4duio JIO/eH, KOJIOrH4ecKkoil 6e301acHOCTH CTpaH B
ueiaoM. B 3Toi cBsi3M BaXXHO, YTO  XPOHOOMOJOTHYECKUN aHAIU3 BHY-
TPEHHEH CTPYKTYpPhl MEIOHOCHOW 0a3bl MOMOTraeT COPUEHTUPOBATHCS B
SKOHOMMYECKOM ¥ COLUUAIBHON 3HAYUMOCTH NPOUCXOASAIIUX U3MEHEHHUM.
[To3BomsieT OBITH TOTOBBIM OCHAOUTH BPEAHBIE MPUPOAHBIC, XO35SHCTBEH-
HbIE€ U COLIMAJIbHBIE TIOCJIEICTBHS KPU3UCHOM TpaHC(POPMALIUU PACTUTEIb-
HBIX cucTeM. /laeT BO3MOKHOCTh NIPOCKTHPOBATH BOCCTAHOBJICHHE ME-
JONPOAYKTUBHOCTH U OMOJIOTHYeCKOH YCTOMYMBOCTH PacTHTEIbHOIO
NOKPOBA NMyTeM NMoA0OpPa U MHTPOAYKLIHMH HOBBIX BHAOB IICHHBIX Me-
JIOHOCOB, 3aMEIIAIOIINX HENEePCIEKTUBHBIE B OCBOOOKIAIOIIMXCS IKOIIO-
rudeckux Humax. CTaHOBUTCS peajibHbIM ONpeleIUTh HallpaBJIeHHe
apeiiga MegOHOCHOH 0a3bl M CTPYKTYPbI PACTHUTEJIBHBIX CO00LIECTB
1O/ BJIMSIHHMEM H3MEHeHHMsl KJMMara. PemuTs 3T 3a1a4u MOXHO JJIs
A1000T0 MyHKTA, TJe UMEIOTCS MPEEeMCTBEHHbBIE, MHOTOJIETHHE JOCTOBEP-
HbIe pe3yJabTaThl HAOMIOEHUI 32 HEKTapoBbleaeHueM. [Iputom 6e3 cre-
LUATBHBIX JOPOTOCTOSIIUX METEOPOIIOrHUecKuX Habmoaenuil. U caenarp
3TO MOYKHO Jla’k€ TOIJa, KOIJla BUAMMOIO COKpAIllEHUsI apeasioB, UCUE3HO-
BEHMsI BUJIOB PACTCHHI elle He IPOUCXoauT. Bce 3tu pe3ynbrarsl OyayT
HYXHbl KaK Hay4yHas OCHOBAa /ISl IOHMMaHHUs IyTE€H HE TOJIBKO KpaTKoO-
CPOYHOM, HO ¥ JJIMHHONEPUOJHON TpaHC(HOPMaLIUK CTPYKTYPhl MEIOHOC-
HOM 06a3bl U PaCTUTENBHOIO MMOKPOBA B LIEJIOM, a TaKXe I pa3padoTKu
PAalMOHAJIBLHON CHCTeMbl IPHPOAONO/Ib30BAHUS B HOBBIX IKOJIOTHYe-
CKHX YCJI0BHUSX.

B cBere cka3aHHOIO OHO U3 IEPBOOUYEPENHBIX MECT JOJKHA 3aHATH IIPO-
67eMa MOHUTOPUHIAa HEKTApOBBIIEICHUS Ul IPOTHO3UPOBAaHUS TpaHchop-
MaIl1 MeJOHOCHOW 0a3bl M PaCTUTENIBHOTO MOKPOBAa 3€MIIM IO BIUSHH-
eM T100aNbHBIX M3MEHEHHMH KimMmara. PemieHue 3ol mpoOiaeMbl MO3BOJIUT
NnpeABUAeTh M 0CAA0IATH MOCHAeICTBHS KaTracTpodguyeckoil (BIJIOTH
J0 ONYCTHIHMBAHUSI) TPaHC(POPMALMKU PACTUTEIBHOIO MOKPOBA H Cpe-
Abl 00uTaHus 4YesoBeka. [[puuem Ha caMOM paHHEM ATare — PenpoLyKIUU
pactenuii. lns o6paboTku ke mMarepuasoB HaOMIOAEHUH, KaK MOXKHO OBLIO
yOenuThCs, 11es1eco00pa3zHo BOCIIONb30BATHCS MPEUIOKEHHOH BhIIIE HAYyYHO-
METOINYECKOH OCHOBOM XpOHOOMOJIOTMUECKOT0O aHalu3a Ha (PUTOILICHOTHYE-
CKOM U OMOIICHOTHUYECKOM YPOBHSIX.
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3aknouyeHue.

HaxkoruieHHBIH ONBIT XpOHOOMOJIOTHUYECKOTO aHAJIN3a MOBEICHHS pacTe-
HUI BO BpeMs II00aJIbHOTO U3MEHEHHUS KIIMMaTa IO3BOJIMII BBISICHUTB, YTO
€ro NpUMeHeHHe Ha pa3paloTaHHON MeTOJ0J0THYeCKOH OCHOBe Jaer
BO3MOKHOCTD I0JIy4aTh YMCJI0BbIe OLIEHKH, KOTOpPble 00beKTHBHO, CTa-
THCTHYECKH JOCTOBEPHO H IPUTOM KOJIHYECTBEHHO XaPAKTePU3YIOT ysi3-
BHMOCTb PACTUTEJIBHBIX CHCTEM B HIMPOKOM JUANA30HE UX H3MEHYUBO-
CTH.

Takasi KoJMYecTBEHHAsl OLICHKA CTeNeHH YSI3BUMOCTH O00bEeKTHBHO
O0TpaKaeTcs BeIMYUHON KOPPeIsILiHOHHOI0 OTHOLIEHHUS U IOCTPOCHHbI-
MH JIMHUSIMH PErpeccHH XapaKTepH3YIOIIHMH BPEMEHHYI0 IHHAMHKY
U3MEHEHHUS XapaKTepPUCTUK PACTHTEJbHBIX CHCTEM, YHCJIOBLIMHU OLICH-
KaMH CKOPOCTH H3MEHEHHMs XapaKTepPUCTHK H3y4aeMbIX IOKa3aTejei
PACTUTEIbHBIX CHCTEM U YHCI0BBIMH OLCHKAMH BeJHYHHBI UX CMelle-
HHS 32 M3y4YaeMble epPUObI :KU3HH PACTUTEJIbHBIX cucTeM. [Ipu 3TOM Ha
OCHOBE YCTAHOBJICHHBIX BEJIIMYMH KOPPEJILMOHHBIX OTHOIICHUM U IOCTPO-
€HHBIX JIMHUW PErpecCUuy yAacTCsl KOJMYECTBEHHO HCCJIeI0BATH CTEleHb
0JIM30CTH YSI3BUMOCTH Ka:KI0r0 HaO/IKH01aeMOro nokasaressi K (pyHKIU-
OHAJILHOM 3aBUCUMOCTH. MOXXHO ONpeaeuTh CTaTUCTUYECKYIO I0CTOBEP-
HOCTb BPeMEHHBIX H3MEHEHHIi KOHKPETHO 110 KAKA0MY H3y4aeMoMy Io-
Ka3aTeJio. A MOCKOJIbKY B IPOLIECCE UCCIETOBAHUN COOTIONACTCS IIPUHIIUTT
€IMHCTBEHHOI0 pasiauuus (KJIMMaTa), TO MOJyYeHHbIe Pe3yJbTaTbl Xpo-
HOOMOJIOTHYECKOI0 AHAJIN3a OTPAKAIT [JeTepMHMHHpYIolee BJIHSIHUE
MEHSIOLIMXCH COCTOSHUH COBOKYIHOCTH KJIUMATOIeHHBIX (PaKTOPOB 32
JII000¥ M3y4YeHHbII MepHo UX AelcTBUs. BaXXHBIM IPEUMyIIECTBOM TaKO-
r'0 XpOHOOMOJIOTHYECKOTO aHan3a SBJSIETCA U TO, YTO HE0OX0MMAasi OLeH-
Ka MOKeT ObITh NOJIy4eHa 15 JII000ro MyHKTA, JaKe eCJIi MeTeOHa0 110-
JAEHHUS TaM HHUKOIJA He NIPOBOIANJINCh.

Bce pesynbTarhl BBITOJHEHHBIX BBIIIE XPOHOOMOIOTHYECKUX MCCIIEI0BA-
HUW CTaTUCTUYECKHU IOCTOBEPHO CBUAETEIBCTBYIOT O TOM, YTO B M3y4aeMblii
NepHoA 1J100aJbHOI0 M3MEHEeHHsI KJIMMATa yKe IPOMCXOAAT 3aKOHOMep-
Hble¢, HHTEHCUBHBIC H 0YeHb BasKHbIE /Il PACTEHUI NPOLECChl U3MEeHe-
HHMS MX KM3HECHOCOOHOCTH. JTH NPOLECCHhl CYIeCTBEHHO BJIMSIIOT HA
HX PenpoAyKUHIO, POCT, pa3BuTHe, OMOJOrHYeCKYI0 NPOAYKTHBHOCTH
U BakHelimne Ouoruveckue cBsi3H. [1o BceM 3TUM HamnpaBIeHUSIM HCCIe-
JIOBaHUH C IOMOIIBIO XPOHOOMOJIIOTHYECKOTO aHAIN3a YIAETCsl OOHAPYKHUTh
OYEHb BBICOKYIO YSI3BUMOCTh PACTCHHUM, KOTOpasi HEpEAKo OJM3Ka K (PyHKIIH-
OHAJIbHOM.
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XPpOHOOHONIOTUYECKUI aHaTU3 PACTUTENIBHBIX CUCTEM C TMOMOUIBIO pa3-
paboTaHHOW HAayYHO-METOAOJIOTHYECKOM OCHOBBI MO3BOJMI BBISICHUTH, YTO
JeTepMUHUpYEMasi B IIEPUOJ U3MEHEHHUs KiuMara TpaHchopMaunus ys3-
BJISIEMBIX IOKa3aTeJeil »KU3HeCIOCOOHOCTH PACTEHHI NMPOUCXOIUT, KaK
NPaBUJIO, OYeHb OBICTPO M HA BeCbMAa 3HAYMTEJIbHYI0 Beaun4yuHy. Cra-
HOBUTCS SICHO, YTO TH U3MEHEHMS IPUBEAYT K YSI3BUMOCTH PEIPOLYKLIMHU
pacTeHMi U, KaK CJIEJCTBUE,- K YMEHbIICHUIO OHOJIOTrH4eCKOH YCTOIYHBO-
CTH PACTHUTEJIbHBIX COO0IIECTB, BILUIOTH 10 MX IOJHOI0 HCYe3HOBECHHS U
ONYCTHIHMBAHHUA MECTHOCTH. B METOAOIOrNYECKOM ACIEKTE BBISBICHHBIC
3aKOHOMEPHOCTH Ba)KHO YUMTHIBATh KaK HAy4HYIO OCHOBY NpH pa3paboTke
METO/I0B MOHUTOPHUHIA U MPOTHO3UPOBAHMS MOCIEACTBUN IIOOATBHBIX H3-
MEHEHMI KiIuMara MeCTHOCTU. VX Hano 3HaTh M OIPENEICHUs KpUTHYe-
CKHUX ITOPOTOBBIX 3HAUCHHUH PEKUMOB, ITPU KOTOPBIX OyIyT MPOUCXOIUTH HE-
o0paTHMble U3MEHEHUs PAaCTUTEIBHOTO MOKpoBa. [1osBIsSeTCS BOBMOXKHOCTh
mudQepeHIpoBaTh OCHOBHBIE THITBI AAANTAI[MOHHON CTpaTeruy BUI0B pac-
TEHUU B IIpeJiejaxX U3yUYECHHBIX [IEPUOAOB KU3HU. MOXKHO MOHATH U OLICHUTh
PECYPCHYIO IIEPCIEKTUBHOCTD COCTABIIIOIINX PACTUTEIbHBIE CUCTEMBI KOH-
KPETHBIX BHUJIOB PACTCHHUM B Ka)KJOM KOHKPETHOM IIEPUOIE KU3HU U IIPO-
THO3MPOBATh XOJ TPaHC(HOPMALUU UX KUZHECIIOCOOHOCTH U CBOMCTB ITyTEM
HMHTEPIOJIALMY JaHHBIX JUIS IPOMEXKYTOUHBIX MEKy U3yUYEHHBIMU KOJIOTU-
YECKUX CUTyaluH.

Kak ObIIO yCTaHOBJIEHO B pe3yJbTaTe XPOHOOMOJIOTHYECKOTO aHAIn3a,
JMHAMUKA IPOUCXOIAIINX Y PACTEHUN MPOILECCOB OOBIYHO UMEET HEJINHEH-
HBIA XapakTep, YTO OTpa)kaeT HEPaBHOMEPHOCTb TPAaHC(HOPMALUU CPEIbl
obutanus pacteHuil. [IpuroM B mepro] M3MEHEHHs KIMMaTa IMpOIEeCChl U3-
MEHEHHUS YSI3BUMBIX TOKa3aTelNell )KM3HEeCTIOCOOHOCTH Y Pa3HbIX BUJOB pac-
TEHUU UIYT B PA3HBIX HalpaBiaeHUsAX. i OMHUX BUIOB PACTEHUHN UX BBICO-
Kasi ySI3BUMOCTB CIIOCOOCTBYET YIIyUIICHUIO Ka4yeCTBa KU3HHU, POCTY OHOJIO-
TUYECKOU MPOLYKTUBHOCTH, CTUMYIUPYET PEHPOLYKLHUIO, KOPPEKTUPYET UX
OuoTHYeCKHE CBSA3M B OnmaronpusTHyto ctopony. Ho, B To e camoe Bpewms,
JUI APYTHX BUJOB, KaK CIEICTBUE UX BBICOKOW YA3BUMOCTH, (PUKCHUpyeTCs
YXY/IIIEHUE BCEX IMOKa3areiel *KU3HeCIoCOOHOCTH, CHIDKEHHE OMoIoruye-
CKOM NPOJYKTUBHOCTH, YTHETEHUE PENPOIYKTUBHBIX IPOIECCOB, OMOTHYE-
CKUX CBsI3€il U majenue o0yCIOBICHHONW BCEM 3TUM OMOJIOTMYECKOH yCTOM-
YUBOCTHU PACTCHUM.

BwMmecre ¢ TeM, Marepuanbl paCCMOTPEHHBIX B JIaHHOU IJIaBe XPOHOOMO-
JIOTUYECKUX UCCIIENOBAHUN MTO3BOJISAIOT IPUMTHU K 3aKJIIOYEHUIO, YTO MOMH-
MO 0011el TeHAeHIInU 00yCIIOBICHHON M00aTbHBIM U3MEHEHHUEM KIIUMara,
CMeIleHHE XAPAKTEPUCTHK PACTUTEJbHBIX CHCTEM B JAHHBIA IEpPUO.
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MOKeT KOPPeKTHPOBATHLCS BJIMSIHMEM ellle ABYX Ipynn (paKkTopoB, IIpH-
CYTCTBHE H JIEHCTBHE KOTOPHIX TAaKXKe yIaeTcs OOHAPYKUTh Onarofapsi 4yB-
CTBUTEIBHOCTH XpOHOOHOIOTHYecKoro ananau3a. C OgHON CTOPOHBI, — OHO
MOYKET KOPPEKTHUPOBATHCSI BIUSHUEM MECTHOI0, M30MpPATeJbHO [1eiiCTBY-
O1Iero 3KCTPEeMAJBLHOI0 PeKUMa JUMUTHPYIOIINX (PAKTOPOB, KOTOPBIN
B HEKOTOPBIX CIy4asX OKa3bIBaeT UINTEJbHO YCTOHYHMBOE BO3JeiiCcTBHE,
3aTylieBbIBamollee INI00aJbHYI0 KapTuHY. C Ipyroil, — OHO MOXET KOp-
PEKTUPOBATHCSl BIMSHUEM TaKOW Ipynmbl (PAKTOPOB HEPEerHOHAJBLHOIO
3HAYeHHsl, KOTOPbIe BHOCAT TOYeYHbIE, HO 04eHb MOLIHbIe KOPPEKTHBBI
ACHHXPOHHBIE C JIeiicTBHEeM BceX APYrux (paKTopoB NEepHOa U3MEHEHUS
KJIMMara.

Coznaromiee 3¢ ¢ekT 3aTynieBbIBAHUA ACHHXPOHHOE € I100aJbHOM
TeH/IeHIMell 1eliCTBHe MeCTHBIX IKCTPeMAJIbHBIX JUMHUTHPYOIINX (pak-
TOPOB yJaJIOCh IPOCIIEANTh HA HECKOIBKUX BHJIaX PACTEHUM U MHTEPIIPETH-
poBaTh Ha IpUMepe BEpOITIOKBEH KOJTIOUKU C TIOMOIIBIO MaTepUAIOB MHOTO-
JETHUX METEOHAONIONEHUM 3a pEeXMMOM CBEPXBBICOKHX TemIiepaTryp (CM.
pazzmen 3.2). 3akoHOMEpHOE e JeWCTBUE BTOPOW Tpynmbl (pakTopoB MOA-
TBEP>KJIAETCSI BCEIO COBOKYIHOCTBIO MAaTEPHUaJIOB BBIIOJIHEHHOTO BBILIE aHa-
7132 Y pPaCTeHUM, OOMTAIOIINX KaK B YCIOBMSIX CTENH IIPEATOPHBIX PABHUH U
nosica o10BeIX JecoB CeBepHoro TsHb-11lans, Tak 1 B yCIOBUAX TyrallHbIX
¥ MyCTBIHHBIX Tepputopuii FOxuoro Ipubanxambs. JdeiicrBue 3ToM rpyn-
bl (paKTOPOB yCTOHYNBO NMPOSIBHJIOCH B (pOPMe «BO3MYLLIEHHUS» B MOBe-
JAeHHMH Hccie0BaHHbIX pacTeHuii B 2002 roxay.

Jannbie 2002-ro roga — 3T0O BCEro JIMIIb OJJHA «TOYKa» B Mpejenax Koppe-
JSIUOHHOTO TOJISL pe3yabTaToB 15-Tu neTHUX HabmroneHui 3a nepuon 1994-
2008 rr. Ho neficTBue 3TON «TOYKHW» MPOU3BEIO UCKIIIOYUTEIBLHO CHUIIbHBIE
¥ Pa3HOBEKTOPHEIC M3MEHEHHSI BPEMEHHOIO XOJa XapaKTEPUCTHK y OOIb-
IIMHCTBA U3YYEHHBIX PACTUTENIBHBIX OOBEKTOB. A B OTHOILLIEHUU CHUHXPOH-
HOCTH BPEMEHHU HACTYIUIEHHs TAKUX U3MEHEHU He HaOI01aI0Ch HU J10, HU
nocie 2002-oro roga 3a BeCh NEPHO UCCIEAOBAHUIN BBIMOIHEHHBIX ¢ 1994
1o 2008rT. PaKThI «BO3MYLIEHHD> MOBeeHus pacTennii B 2002-om roay
HMeJIH MeCTO JJIsl CaMbIX Pa3HbIX XapaKTePUCTHK O0OJBLIIMHCTBA W3-
Y4YeHHBIX MOKa3aTeJieil pACTUTEJbHBIX CHCTEM. DTO IPOSIBISUIOCH, HAIIPU-
MeEp, B COOTBETCTBYIOLIUX JaHHOMY IOy M3rMOax JUHHUI pEerpeccuu IaThl
Hayaja [BeTeHHs pacTeHui. [IpuueM cMmelleHne JMHUU PErpeccuu UMEJo
MECTO y pAacTeHUM UBETYLIMX KaK paHHEH BECHOM, JIETOM, TaK W MO3AHEU
ocenbt0. OHO HAaOJI0/1ATI0Ch Y pacTeHUI MPeCTABISIOIMNX BeCh IMANA30H
pa3HooOpa3us KM3HEHHBIX (POPM: TpaB, JIMAaH, KYCTapHUKOB, JEPEBHEB.
Takoe «BO3MyIlI€HHE)» MPOSIBUIOCH 'y HHTPOAYUHPOBAHHBIX HHOPAHOH-
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HBIX BUAOB pacteHuii. OHO BBIPA3WJIOCh B TOM, YTO JIMHUHM PErPECCUU OT-
PAXKAIOIIHE BPEMEHHOI X0/ M3MEHCHHS H3YYCHHBIX XapaKTePUCTUK (BBICOTHI
pactenuii, maccel 1000 cemsiH, 1aThl HaYaIa UBETEHUS, POJIOJKUTEILHOCTH
Mepuojia pa3BUTHUSI TEHEPATUBHBIX OPraHOB) Y MHTPOAYLIMPOBAHHBIX BUIOB
TaKKe MOKa3alu CUJIbHOE CMEILIEHUE N0 MPUYMHE OTKJIOHEHUS JAaHHBIX Ha-
omonenuit umenHo 2002-ro roga. HakoHer, He3aBUCHMO OT )KM3HEHHOH (hop-
MbI M BHUJIOBOM MPUHAICKHOCTH U3YUEHHBIX PACTEHUU JIMHUHM PErpeccCHu
BPEMEHHOTIO XO0J[a IPOIYKTUBHOCTH MX HEKTAPOBBIICICHHS TAKIKE TTOKA3AIIH
CWJIbHOE CMEIICHUE 10 MPUINHE OTKIOHEHUs JaHHbIX HaOmoneHuit 2002-ro
roza. [IputoM (axThl TAKOTO CMEMICHUS YAaI0Ch OOHAPYKUTH HE TOJIBKO TIPH
aHaAJIM3e XapaKTEPUCTUK OMOTHYECKUX TOKas3arejeil Ha BHJIOBOM YPOBHE,
HO Y JUJISl UHTETPAJIbHBIX OLICHOK MPOJYKTUBHOCTU HEKTAPOBBIEICHUS BCEH
MPE/ICTABICHHON 24-Ms BUJAAMH COBOKYIHOCTH PacTEHUH, (POPMHUPYIOLTUX
MeAOHOCHYIO 0a3y peruona FOxuoro [Ipubanxamibs.

Benuunna cMelieHus 1 HarpaBlieHUue U3ru0a JTHHUIM PEeTPeCcCUu s Kax-
JI0M M3y4aeMoM XapaKTepUCTUKHU PACTUTENbHBIX CUCTEM OKa3alluCh pa3iiny-
HBIMH. A TICHTp CMEIICHUS JTMHUN perpeccur Ha rpadukax HEpEaKo OKa3bl-
BaJICS. HEMHOTO CABUHYTHIM OTHOCUTENIbHO 2002 roja, 4To UMEI0 MECTO IO
MIPUYMHE MMOCTPOCHUS TPaUKOB HA OCHOBE CPEIHUX 3HAYCHHM 3apUKCHPO-
BAaHHBIX CIPYNIIUPOBAHHBIX UCXOAHBIX JaHHBIX. OJHAKO caM (pakT oOHApY-
skeHus poau 2002 roga npu XpoHOOHOTOTHYECKUX HCCJIeJOBAHUSAX MOA-
TBEPKAaeT, C OHOIl CTOPOHBI, BLICOKYI0 YYBCTBUTEIbHOCTH XPOHOOUO-
JIOTHYEeCKOI'0 aHAJIN3a, 4 C IPYI0ii,- BepOSTHOCTH BeCbMa HHTEHCHBHOIO,
HO TOYE€YHOIO /IeliCTBUS NPUYNH He CBA3aHHBIX C PeKMMOM NOCTENEeHHO-
ro r’100aJbHOr0 U3MEHEHUs KJAMMAaTa.

Kakux-m00 3eMHBIX MPUYHH, JCTCPMUHUPYIONIUX CTOJIb JPYKHOE CMe-
LIIEHIE BPEMEHHOTO X0a M3MEHCHHS CAMBIX PA3HBIX XapaKTEPHCTUK PACTH-
TEJIbHBIX CUCTEM, HAWTU MOKA HE MPEJICTaBUIOCh BO3MOXHBIM. CI0XKHOCTh
pElIeHUs 3TOH 3a/laud COCTOHUT B TOM, YTO BCE 3TU (PaKThl YIaJOCh yCTAHO-
BUTH JIJISl CAMBIX Pa3HBIX BUJIOB PACTECHUI U WX XU3HEHHBIX (hopM. [Ipudem
B OYCHb IIUPOKOM JHMANA30HE KIMMATHMYECKHX YCIOBUH uX oOurtanus. B
MacmTabe reorpaguuecky KpymHOTO 3KOJIOTUYECKOTO TOJIUTOHA MPOCTHUpPa-
IOILIETOCS OT MPEATOPHBIX CTENEH U Mosica I0AO0BbIX JecoB CeBepHOro TsaHb-
Hlanst 1o TyrailHBIX M MyCTHIHHBIX TeppuTopuil FOxuoro Ilpubanxaribs.
OtknoHeHue nuHUil perpeccuu nof BiausiHueM 2002-0ro rojga UMEIO MECTO
JlaXKe MPU HAJUYMK OTMEUYEHHOIO BBIIIE 3aTYLIEBBIBAOIIETO I'€HEPabHbIE
3aKOHOMEPHOCTH BIMSHUS SKCTPEMAJILHOTO TEMIIEPATYPHOTO PEKUMA MECT-
HOCTH Y IPUTOM B TIEPUO]I, KOT/Ia IO MHOTOJIETHUM HabOmoaeHusm Kasruapo-
MeTa (M MaTepuajoB METEOHAONIONCHUN ISl BCE TePPUTOPUU 3EeMITH) TO-

113



BCEMECTHO MpeobaasaeT TPEeH NOCTENEeHHOTO U3MEHEHHUS KIIMMaTu4eCcKOro
pexuMa.

B cBere HacynHON HEOOXOIUMOCTH JAJbHEHUIIETO MOUCKA NPUYHMH yKa-
3aHHBIX BbIIIE OCOOCHHOCTEH CMEIEHUs JUHAMUKUA XapaKTEPUCTHK pac-
TUTENbHBIX cucTteM B 2002-oM roay 3aech OyAeT YMECTHO HAallOMHUTH pe-
3yJAbTaThl HMCCIEJOBAaHUI OCHOBOIOJO)KHUKA KOCMHYECKOM OHoioruu
A.JL.Ymxkesckoro. OH A0Ka3all, YTO BCE JKUBYIIME HA HAIllEH IJIAHETE Opra-
HU3MBI €CTh «CYIIECTBA HE TOJBKO 3€MHBIE, HO U KOCMUYECKUE, CBSI3aHHBIE
BCell cBoel OHosorueii, BceMu MOJIEKYJIaMH, BCEMH YacTULIAMH CBOUX TeJl €
KOCMOCOM, C €ro0 JIy4aMH, MOToKaMu U mosssmuy» (Ymxkesckui, 1976:331). U
IIOTOMY, KaK IPEJICTaBIISIETCs, UCCIEI0BaHUSI UMEHHO B 9TOM HallpaBIeHUU
BEPOSITHEE BCETO MOMOTYT BBISICHUThH PUYMHBI HAOII0AaeMOr0 HEOOBIYHOTO,
TOUEUHOTO, HO CUJILHOTO CMEIICHHS BPEMEHHOIO XOJ[a H3YUCHHBIX XapaKTe-
PUCTHK PACTUTENBHBIX CUCTEM.

B nenom pazpabGoraHHas METOAOJIOTHYECKAass OCHOBA XPOHOOHOJIOrHYe-
CKOTO aHaJIN3a MO3BOJIUT OOBEKTUBHO HUCCIIEO0BATh HE TOJIBKO MEPEUHCIICH-
HBIE BBIIIE TIOKA3aTeNN )KU3HECTIOCOOHOCTH PACTEHUN, UX OMOJIOTHYECKYIO
MPONYKTUBHOCTH, OMOTHUECKHE CBsi3U. C ee IOMOLIbI0 MOXKHO Oy/ieT uccie-
JI0BaTh JUHAMMKY U MHOTMX JPYTHX BaXHEHUIINX XapaKTEPUCTUK PACTCHUMN:
Mopdonornueckux, GU3NOIOrHICCKUX, OMOXUMUYECKUX TAPaMETPOB, a TaK-
K€ XO3SIMCTBEHHO LIEHHBIX CBOMCTB IIOJIy4a€MOM OT PAaCTeHWUU IPOAYKLUHU,
OMOXMMHUYECKHE XapPAKTEPUCTUKU HX CHIPbs, COAEPIKAaHUE JICKApCTBEHHBIX
BELIECTB, TEXHUUECKHUE CBOMCTBA PACTUTENIBHON MIPOAYKIIMA U MHOTOE ApY-
roe (ITpockypsikos, 20098). Best aTa unpopmarus Oyaer upe3BblYaiiHO [IEHHA
Ui pa3pabOTKH U MPUMEHEHUS CTPATeruu YIPaBICHUS PACTUTEIBHBIM I10-
KpPOBOM, €0 peCTaBpaly U IPUPOJOII0JIb30BaHUS B HOBBIX KIMMaTHUYECKUX
yciioBusX. Pe3ybTarbl XpOHOOMOJIOTHYECKOT0 aHAJIN3A PACTUTENbHBIX
cucTteM OyayT HY:KHbI KaK HAay4YHas OCHOBA /sl IOHUMAHUS IyTel He
TOJIbKO KPaTKOCPOYHOM, MO3TAIHO OTPAXKarollel BIUSHUE IOTOIHBIX yCIIO-
BUH, HO ¥ JUIMHHONEPUOIHON (KIMMaTH4yecKol) TpaHcopManuu CTPyK-
TYPbl PACTHTEJIBHOIO NMOKPOBAa B LEJIOM, a TaK:Ke JAJs pa3padoTKu pa-
IHMOHAJIbHOM CHCTeMbl IIPUPOAONIO/Ib30BAHNS B HOBBIX 3KOJOIrH4eCKHUX
YCJIOBHSIX.

[IponmntocTpupoBaHHbIE MaTepralaMy JAaHHOW IJIaBbl U3MEHEHUS B IIOBE-
JICHUU PACTEHMI MOKa elle UIYT CKPBITHO IS IV1a3 MPOCTOro HaOIIoaaTes.
Ho 3Tum y»e MHTEHCHBHO MOATOTABIMBAIOTCS KOPEHHBIE MPe0Opa30oBaHuUs
OMOJIOTUYECKOW MPOIYKTUBHOCTH PACTUTEIBHBIX CHUCTEM, MX CTPYKTYpHI,
Oropa3zHo00pa3usi, PECYpPCHBIX MOTEHIUH, 3HAYCHHSI KaK OOBEKTOB MPHUPO-
JIOTI0JIb30BaHUs, a TAKXKE IKOJIOIMUECKHX, 3aIlIUTHO-OXPaHHbIX, PEKPEalliOH-
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HBIX ¥ MHOTHX JPyruxX (PYHKIMH PAaCTUTEIbHBIX CUCTEM. B Tom uucie — u
POJIM PACTUTENBHBIX CUCTEM KaK 0OBEKTOB MECTOOOMTAHUS U MUTAHUS MPH-
CIOCOOMBIIMXCS K HUM KUBOTHBIX U MUKPOOPTaHU3MOB.

CoBepIIeHHO OYEBUAHO, YTO (PUKCHpPYEMBbIE IIPU XPOHOOUOIOTHUECKOM
aHaJIu3e U3MCHEHMS XapaKTEPUCTUK PACTUTEIIBHBIX CUCTEM IETEPMHUHUPY-
IOTCSl MHOTUMH (DaKTOpaMH, KOTOpBIE TMOKA OCTAIOTCS 3a MpeleaMu IO
3peHus uccienoBareneidl. Ho marepuanbl XpoHOOHOIOTHYECKOTO aHalIn3a
TEM M LIEHHBI, YTO MO3BOJISAIOT NMPU CPABHUTEIHHO HEOONBIIMX 3aTparax, u
IIPUTOM HA KOJINYECTBEHHOM YPOBHE, IOCTOBEPHO BBIABUTH YA3BUMOCTb, OC-
HOBHBIE HAIIPABIICHUs, XapaKTep, CKOPOCTh U BEIMYUHY U3MEHEHUN Ba)KHEHU-
LIUX I0KA3aTese PaCTUTENBbHBIX CUCTEM. M B TaHHOM CBA3U OHU ITOCIYXKAaT
WCCIIEI0BATENISIM KaK ITyTEBOJIHBIN JIyd CBETa, KOTOPBIN MO3BOJIUT yxke Oosee
YBEPEHHO IJIAHUPOBATh U BBINOJIHATH YIIIyOJIIEHHOE M3y4YeHUE MPUYUH TPO-
HCXOASIIUX U3MEHEHUH. JlanyT BO3MOXKHOCTb COBEPILICHCTBOBATH METOAUKY
nanpHeHmux uccinenoBanuidi. [Tomoryt mydiie opueHTHpOBaThCs B qudde-
PEHLIMPOBAHUH MTOJBM)KHBIX, TJAOUIBHBIX U HanOojee NH(OPMATUBHBIX MPH-
3HAKOB, B XapaKTepe UX U3MEHYMBOCTU U HOPME PEAKLIUU HA PA3HBIX YPOBHAX
OpraHU3alMMU PACTUTEIBHBIX cUCTeM. [103BOIAT ONpenenuTs PEaKTUBHOCTD
U YyBCTBUTEIBHOCTh CHCTEMOOOPA3YIOIIMX KOMIIOHEHTOB PACTHTEIbHBIX
accoluanui, HANKATOPHBIX MPEACTaBUTENEH pacTUTeIbHOU crucTeMbl. O0-
Hapy»KaT TaKUE CBUTM XapaKTEPUCTUK PACTUTEIIBHBIX CUCTEM, KOTOPBIE OKa-
JKYTCS CYLIECTBEHHBIMU, YIPOKAIOT BBDKUBAEMOCTU PACTUTEIIBLHBIX CUCTEM,
MPEBBIILIAIOT YPOBEHb MX aJalTAllMOHHON CIIOCOOHOCTU U CBUETEIbCTBYIOT
00 X BBICOKOH YyBCTBUTEIILHOCTU M YA3BUMOCTH. JaayT BO3MOXXHOCTb OI1e-
HUBaTh CTAaOMJIBHOCTh WM YS3BUMOCTb KaKIOW PAcTUTENIbHOW CHUCTEMbI B
JMHAMUKe ee pa3BuTus. U, XoTa pe3yabTraThl XpOHOOHOIOTHYECKOTO aHAIIN3a
HE MOTYT B MCUEPIBIBAIOIIEH MEpe PACKPBITh OMOIOTUYECKYIO CYTh IIPOHUC-
XOJSIIMX IIPOLIECCOB, C €r0 MOMOILIBIO YAACTCs BBIACHUTH HAIIPaBICHUE W3-
MEHEHMM YCTOMYMBOCTH U YSA3BUMOCTH IOKA3aTelIel PACTUTEIIBHBIX CUCTEM,
MOJYYUTh OCHOBY JJISi BCECTOPOHHETO U yIITyOJCHHOTO M3yYEHUs] pEaKTHB-
HOCTHU PACTUTEIILHBIX CUCTEM HA U3MEHEHHUE KIIMMaTa U IPUHATUSA JCHCTBEH-
HBIX MEp 110 NPEAOTBPALLECHUIO UX Pa3pyLLICHHUS.

Marepuaibl JaHHOU INIaBbI U OIBIT UCCIIEJOBAHUMN T0KA3bIBAKOT BO3MOXK-
HOCTb IPUMEHEHHUS MPEITI0KEHHONH METO0IOTMYECKOl OCHOBBI XpOHOOUO-
JIOTMYECKOT0 aHajIM3a B IIMPOKOM JUara3oHe 00beKTOB uccienoBanuid. [lpu
9TOM OHA IIO3BOJIMT pELIaTh CICAYIOIINE 3a0a4u.

1. CrarucTiuecku JOCTOBEPHO 00pabaThIBaTh KPYIHbIE MAaCCUBBI HH(OP-
MaIMy JJIs IUPOKOT0 CIEKTPa MOoKazaTeneil )KU3HEeCIOCOOHOCTH PaCTUTENb-
HBIX CUCTEM U (HOPMHUPYEMBIX MU OHMOLIEHO30B 1 HA ITOI OCHOBe 32 J11000¥
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NepHoA M3MEeHEeHHsl KJIMMATA MOJIy4aTh YMCI0BbIe OLICHKH CTENEeH! HX
YSI3BUMOCTH, YHCJIOBbIe OLICHKH BeJMYMHbI CMEIEHUs]I U CKOPOCTH W3-
MEHEHHSsI XapaKTePUCTHK MoKa3aTeJieil PpAaCTHTEJbHbBIX CHCTEM.

2. JIns KaXkaoro MecTooOUTaHHs pacTeHUH MOIy4aTh HAISIHOE Tpadu-
YeCcKoe M300paKCHUE JIMHUHN PEerpeccuu, a TakkKe UX aHaJUTU4YecKue Qop-
MYJIbI, KOTOpbIe OyIyT XapaKTepu30BaTh KOJMYECTBEHHYI0 THHAMMKY W3-
MEHEeHHsl NOKa3aTeseil »KU3HEeCIOCOOHOCTH PACTeHHH M OMOLICHO30B B
11eJIOM, HAallpaBJIeHHe, BpeMsi Ha4aJIa M X0J1 3TOr0 Mpouecca, a TaKxKe Be-
JHMYUHY NPOUCIIeIINNX U3MEHEeHNH, KaK M03TallHO, TAK U 32 BeCh CPOK
Ha0JII01eHMI1.

3.Ha ocHOBe KOPpESILIMOHHOIO U PErPECCUOHHOIO aHAIN3a YSI3BUMOCTHU
PacCTUTENBHBIX CUCTEM AM(PepeHIHPOBATH OCHOBHbIC THIILI aJanTalu-
OHHOM CTpaTeruu pacTeHuil U GopMHPYeMbIX ¢ UX y4acTHeM OHOLICHO-
30B. BBIICHATH XapakTep mpolecca XpOHOOMOJIOTHYECKIX U3MEHEHUH U ero
3HaUEHUe I AJaNTall1 PACTUTEIBHBIX CUCTEM U (POPMHUPYEMBIX MU OHO-
LIEHO30B B TPAaHC(HOPMUPYIOIUXCS KIMMATUYECKUX yCiIoBusaX. OueHuBarh
IIEPCIIEKTUBHOCTh HCCIIEYEMbIX BHMJIOB PACTEHUIl B KOHKPETHOM IIEPHUOJE
KU3HH U BBITIOIHATH MHTEPIIOSAIMOHHBIN IPOrHO3 TPAHC(POPMALIUH UX KU3-
HECIOCOOHOCTH M CBOWCTB B HpeAeiax OpJMHUPOBAHHOW CETH KIIIOUYEBBIX
00BEKTOB PACTUTEIIbHBIX CUCTEM.

4. CTaTucTU4ECKU TOCTOBEPHO U C BBICOKOM TOYHOCTHIO YCTAaHABIMBAThH
HayaJlo KPU3HMCHBIX SIBICHUN B PacTUTENBHBIX cucTemax. Ilyrem XpoHOOH-
OJIOTMYECKOTO aHAJM3a YMCIIOBBIX XapaKTEPUCTUK OMOTHYECKUX CBSA3EH U
nokasaresel >KMU3HEeCIIOCOOHOCTH PAacTeHUH OTCJIeKUBATh Pa3BUTHE KPHU-
3Mca HCTOPMYECKH CJOKHUBIINXCS PACTUTENbHBIX CHCTeM. BbIACHATH
BpeMeHﬂdﬁ XOJ W3MEHEHUH KpU3UCHOM auddepeHunanuy BHYTpPEHHEH
CTPYKTYPBI PACTUTEIBHBIX CHCTEM B JII000M KOHKPETHBIH ePUOA U3MEHEHUS
KJIIMara.

5. Onpegeasitb HanpabJieHHe Apelida OMOTOIMYECKHX XapaKTepH-
CTHK PACTeHMH M CTPYKTYPbl PACTHUTEIbHBIX COO0IIECTB B MEPHO M3-
MeHeHMsl KJumara. Pemars 3Ty 3a1auu i 1I000r0 MyHKTA, Ie UMEIOTCS
IIPEEMCTBEHHbIC, MHOTOJIETHHE JTOCTOBEpHBIE PE3yJbTaThl HAOMIOACHUN 3a
pactenusimu. Ilputom 6€3 crenMagbHBIX JAOPOTOCTOSAIINX METEOPOIOruye-
ckux Habmonenuid. M nenare 310 naxe Toraa, Korna BUAUMOTO COKpPAIICHUs
apeasioB, HCYE3HOBEHMS BUJOB PACTEHUN U T.II. €111€ HE IIPOUCXOIUT.

6. [IonoJIHATH HAYYHYI0 OCHOBY /1JIsl YIIPABJICHHUS PACTUTEIbHBIMH CH-
CTeMaMH, YTO IO3BOJIUT OCJIA0UTh BpeIHbIe MOCJeACTBUA UX H3MEeHECHHU I
B IepHOJ INI00AJBHOIO NOTEIVICHUsI WM moxooaanus. [IputoM pemars
TaKyIo 3aa4dy AJs Jr000ro MECTOOOUTAHHUS, I1I€ UMEIOTCS IPEEMCTBEHHBIE,
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MHOTOJIETHHE JOCTOBEPHBIE PEe3yJIbTaThl HAOMIOACHUH 3a MOBEICHHUEM pacTe-
HUH, TaXe IPU OTCYTCTBUU MaTepHUajoB METCOHAOIIONCHUN 32 N3MEHECHUEM
KJINMATa.

7. Ilomy4yars OObEKTUBHBIC PE3YJbTAThl MPU HCCIEIOBAHUU aJaNTalluu
pacTeHuil HHTPOAYLIMPYEMBIX B HOBbIE PerHOHBI. [Ipu 3TOM XpoHOOUOIOTH-
YeCKUW aHaJIu3 MPUOOPETaeT CaMOCTOSATEIbHOE 3HAYCHHE KaK BayKHEHIIIHIA
METOIMYECKUH NPUEM UHTPOAYKLMOHHBIX HUCIIBITAHUN PACTEHHUM, NAFOIIUI
Hay4YHYI0 OCHOBY IJIS IPHUHATHUS DKCIIEPTHOIO 3aKIIOYECHUS O MEPCIIEKTUB-
HOCTU UHTPOLYLIUPYEMBIX PACTCHUM.

8. [ToaroroBuThes K TpaHchopMalu pacTUTEIHHOTO OKPOBA M €ro Mo-
CIIEICTBUAM, KaK B IPUPOJIHBIX YCIOBUAX, TaK U B KyJbType. TeM cambiM
MOJYYUTh BO3MOKHOCTH OPHEHTHPOBATHLCH B JKOHOMHUYECKOM M COLM-
aJIbHOM 3HAYUMOCTH U3MEHEHHMH PACTUTEILHBIX CHCTEM B IEPHOI I10-
0abHOro norenJienus. 1 na sToit ocHOoBe 0cnalnATh BpeAHbIE IPUPOIHBIE,
XO3SHUCTBEHHBIE U COLIMAJIbHBIE MOCIEACTBUS KPU3UCHON TpaHchopManuu
PaCTUTEIbHBIX CUCTEM.

XpOHOOHONIOTHYECKHIA aHAIIN3 TIOKa3aTeNel KU3HECTTOCOOHOCTH KaK MH-
TPOLYLIMPOBAHHBIX, TAK U AOOPUT'CHHBIX BUJIOB PACTEHUH MTO3BOJIMT IOJTOTO-
BUTHCS K TPAHC(HOPMALIUU PACTUTEIHLHOTO ITOKPOBA U €r0 MOCIEICTBUSIM TOT -
Jla, KOTZ1a BUJUMBIX IPU3HAKOB (COKpAIEHUs apealloB, MICYE3HOBEHUS BUI0B
pacTeHMi U T.I1.) eule He npoucxoaut. Ha BeIXxoge paccmarpuBaeMoil npo-
LIECCYaJIbHOM CHCTEMBI MOJKHO MCCIIE0BaTh HE TOJIBKO IOKA3aTeNIu >KU3HE-
CHOCOOHOCTH pacTeHUi, OMOIOTHYECKYIO TPOAYKTUBHOCTh, HO U OMOXUMHU-
YECKHUE XAPAKTEPUCTUKHU MX ChIPbs, COAEPKAHUE JIEKAPCTBEHHBIX BEIIECTB,
TEXHUYECKHE CBOWCTBA PACTUTEIBLHOM NPOAYKLUU U MHOroe apyroe. Bes
sTa nHpopmManus OyJeT Ype3BbIYaHO IIEHHA IS pa3padOTKU U IPUMEHEHUS
CTPATEruy YIpaBJICHUs] PACTUTEIIBHBIM IIOKPOBOM, €EI0 PECTaBPALMU U IIPU-
POIOTIONIb30BaHUsl B HOBBIX KJIIMMAaTHYECKUX ycloBusX. [Ipomennenue xe c
HayaJIOM XpOHOOMOJIOTMUECKUX UCCIIeI0BaHMI Oy/ieT 03HayaTh HaBCer/a ro-
TEPSIHHbIE BO3MOYKHOCTH BOBPEMS YBUIETh U MOHATH IPOUCXOSALINE B IIPU-
poJie U3BMECHEHUS.
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MABA 4. OCOBEHHOCTU AHAJIU3A HA NMNAKOPAX

Kak Obut0 moka3aHo B MEpBOM M TpeThell IMaBax KHUTH, MEHSIOLIMHCS
KJIMMaT JAETePMUHUPYET KOPEHHblE U3MEHEHUS B JKU3HU pacTeHuil. 11 oHun
yke mpoucxonat. Ouens ObicTpo. Ho moka elie B ckpbIToii popme — Ha pusu-
OJIOTHYECKOM, OMOXMMHUYECKOM, (PEHOIOTUYECKOM, KOHCOPTUBHOM YPOBHSIX.
Ha ypoBHe ecTrecTBeHHOT0 0TOOpa Hanboee MPUCIOCOOIEHHBIX BUIOB WIIN
ux (opm. Ha ypoBHe M3MeHEHUs] MpUpocTa OMOMAcChl U MPOYMX XapakTe-
PHUCTHUK pacTUTENbHBIX cucTeM. C AanpHEHIINM pa3BUTHEM TpaHchopMmauu
KJIMMaTa HY)KHO OXKHJATh CYIIECTBEHHOIO, JJABUHOOOPAa3HOro HapacTaHUs
WHTCHCUBHOCTU BCEX HAIPABICHUA W3MEHEHUH PacCTUTENBHOTO MOKPOBA.
OTu U3MEHEHMs CTaHYyT NPOMCXOANUTH Ha Bcel Teppuropun 3emnn. CBs3as-
HOE C HUMH Tpsiyliee npeoOpa3oBaHue CTPYKTYpPbl paCTUTENILHOTO TTOKPOBa
OyzneT Hen30eXKHO CONPSIKEHO C KPYIMHBIMH MOTEPSIMU €TI0 MPOJYKTUBHOCTH,
yTpaToil HAKOIJICHHOTO MHJUIMOHAMH JIET 3BOJIIOLIMU UCKIIOYUTEIBHO Oora-
TOro reHo(OHJIa PacTeHU, erpajanueil 6uopa3HooOpa3us paCTUTEIBHOTO
HOKpOBa B 11e7I0M. U elie HeM3BeCTHO, KaKOH OKa)KeTCsl NajbHENIIas )KU3Hb
y T€X BUJOB PacTEHU, KOTOpBIE MTOKa HE MCIIBITHIBAIOT yrHeTeHHs. [Ipurom
B NIEPHUOJI MEHSIOIIEToCsl KiMMara TpaHc(opMaiusi pacTUTEIbHOIO MOKPO-
Ba OyJIeT perylnupoBaThcs OYEHb CIIOKHBIM COBOKYITHBIM 3(P(peKTOM BIUSHUSA
MHOTHMX NPUYHUH.

CTaHOBUTCS SICHO, UTO TOTAJBHBIN MOAX0 K HCCJICIOBAHUIO BCEIr0 He-
00X0AMMOro0 KOMILJIEKCA XaPAKTEPUCTHK KU3HECIMOCOOHOCTH PaCTEeHM
HA K2K/I0M Y4aCTKe OIPOMHOM TeppUTOPUH 3eMJIM COBEPIICHHO Hepea-
JIeH 13-3a ero 0osbIIoil 1oporoBusHbl. Benp 3aech noTpedyrores crenuab-
Hble J1a0opaTopuu, IOpOrocrosiiee 000PyAOBaHHE, BHICOKOKBATU(PHUIIMPO-
BaHHbIE CIIELUAINCTHI, O0MbIINe GUHAHCOBBIE 3aTpaThl. 1 Bce 3TO — HAa OUeHb
JuIuTeNnbHble cpoku. Ha Bech rpsaymii nepruoa u3MeHeHus kimmara. Takyro
paboTy MOXKHO BBINIOJHHUTH JIMIIb HA MUHMMAJIbHOM, HO XOPOILIO OCHAIEH-
HOH CETH CHelMaJbHO CO3/IaHHBIX CTALMOHAPOB, peNnpe3eHTATUBHON A5
KJII0YeBbIX 00beKTOB PACTHTEIbHOI0 MOKPOBA. 1 B JaHHOM CBA3U HY/KHO
YYUTBIBATh PSi/ CJIeAYIOLIUX 0COOeHHOCTel B HANIPABJIEHUSAX M OPraHHU-
3auMM padoThl PAlIMOHAJIBHON CeTH CTAMOHAPHBIX LIEGHTPOB XPOHOOUO-
JIOTMYECKUX UCCIIEI0OBaHUH.

[Ipexne Bcero,- 3TO TO, YTO JOMUHAHTBI PACTUTEIBHOTO OKPOBA JIF000T0
KOHKPETHOTO PErMoHa aJlallTUPOBAaHbl UMEHHO K CPEIHUM, Yallle BCEero Mo-
BTOPSIOIIUMCSI IOTOIHBIM PEXXHMaM paHee CI0KHBILETr0oCs KIIMMaTa MECTHO-
cti (cM. puc.l u ero ananuz). B pe3ynprare Ha KaXJJOM y4acTKe TEPPUTOPUN
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€MKOCTh 3aHMMAaEeMOW JTOMUHAHTAMHU HKOJIOTUYECKOM HUIIN TECHO CBS3aHA C
KIIMMAaTH4eCKUM (POHOM MECTHOCTH. JlaHHAs 3aKOHOMEPHOCTD SBISETCS 00-
el 1 IMEHHO IOTOMY OHa ObLIa MOJ0KEHa B OCHOBY CO3/[aHUS BCEX CyIIe-
CTBYIOIIMX Kiaccupukanuii pactutenbHocT. [loka kinuMar eme ocraBaiics
OTHOCUTEJIBHO CTA0MIIBHBIM, EMKOCTh SKOJIOTUYECKUX HUII JIOMUHAHTOB pac-
TUTEJIBHOTO MOKPOBAa HMMeEJa ONPEIETICHHYI0 YCTOHUNBOCTh BO BpeMeHH. Ho
C U3MEHEHHMEM KJIMMaTa, KOTOpOoe IPOUCXoAUT yxe okosio 40 et (puc.1b),
€MKOCTh 3aHMMAEMbIX PACTEHUSIMH SKOJOTMUECKUX HUII Hayanaa MEHSTHCA.
OTcrona cienyert, 4Tto ceThb OyAylHX CTAlIMOHAPOB XPOHOOH0JI0rH4eCKOIro
MOHUTOPUHIA PACTUTEJILHBIX CHCTEM J0/ILKHA OTCJIEKUBATH KIUMATO-
reHHble H3MEHEHHsI eMKOCTH IKOJOTHYeCKHX HUII IOMHUHAHTOB PACTH-
TeJIbHOT0 OKPOBA.

K uncny crenyronmx oco6eHHOCTEH OTHOCUTCS BHYTPHUBHIOBOE Pa3HO-
oOpa3ue pactenuil. Beab coctaB BHyTpUBUIOBBIX (POPM B CTPYKType LIEHO-
MOMYJISIMNA, a TAaKXKe MPOSBIEHHUE T'€HETHMYECKU OOYCIOBJICHHBIX CBOMCTB
pacTeHuil OYeHb TECHO CBSA3AaHBI C KIMMAaTUYECKUM PEXHUMOM MECTHOCTH. B
caMbIX OJaronpuUATHBIX KIMMAaTHUYECKUX YCIOBHSX MPHCYTCTBYET Hauboee
pa3Ho0Opa3HbIil COCTaB BHYTPUBUIOBBIX (hopM, a UX OMOIOrHyecKas mpo-
JTYKTUBHOCTb — HauBbIcIIas. [1o Mepe yXyameHus KIMMaTu4ecKux yCcIoBUN
COKpAIllaeTCsl BHYTPUBUAOBOE pazHOOOpa3ue U MPOJYKTUBHOCTb PACTCHHA.
OTH 3aKOHOMEPHOCTH TAKXKe SBJIAIOTCSA OOLIMMH M OTOMY IIUPOKO YUUTHI-
BAIOTCS B CENEKIIMOHHON pabore. Ho npu M3MeHeHHH KiMMaTa Ipou30MaeT
MotHast robanbHas auddepeHnnanys Bceil FTeHeTHUeCKON CTPYKTYphI pac-
TUTEIBHBIX cO00IIecTB. ManonpucrnocoOieHHbIE K HOBBIM YCJIOBUSIM BHY-
TPUBHUIOBBIE (OPMBI OyayT OTCesiHbl. M, Kak ciencTBue, reHoOH ] pacTH-
TEJILHOTO TIOKPOBA CyIIeCTBEHHO o0eaHuTcs. C 00eHeHneM T'eHeTHYEeCKON
CTPYKTYpBI LEHOMOMY/ISILMIA UCUE3HET U 3amac OMOJIOTHYEeCKOM yCTOMYUBO-
CTH Ka)KJIOTO BU/Ia PACTEHUH, 2 BMECTE C 3TUM U OMOJIOTUYECKON YCTOMYUBO-
CTH PacCTHTENbHBIX cUCTeM (OPMHUPYEMBIX C uX ydactuem. CienoBaTenbHo,
ceThb CTALMOHAPOB XPOHOOMO0JIOrHYeCKOT0 MOHUTOPHHIA PACTHTEIbHBIX
CHCTEM [0JKHA OTCJIeKUBATh M3MEeHeHUs] reHOQOHIa PaCTHTEJbLHOI0
MOKpOBA.

Jlanee, — npu U3MEHEHUM KJIMMara HanOojee ysI3BUMbIM 3B€HOM B JKU3HU
pacTeHui CTaHeT X PernpoayKuus. Benb mpoleccs eCTeCTBEHHOTO BO30OHOB-
JeHust 1 (OPMUPOBAHUS LIEHONOMYIISAIMIA HanOoJIee JKeCTKO KOHTPOIUPYIOTCS
MMEHHO Ha paHHHUX 3Talax pPenpOAyKIHU: [IBETCHUS, ONbUICHUs, CO3PEBaHUS
U COXPAaHHOCTH CEMsH, a TAKKe Ha IOBEHWIBHOW CTa UM CYIIECTBOBaHHUS pac-
Tenui. JItoboe n3MeHeHne KiImmara — Kak B CTOPOHY IOTEIUICHHS, TaK U T10-
XOJIOZIaHMs, TIPUBEJET K YCTOWYMBOMY M3MEHEHHUIO PEHpPOAYKIMH OCHOBHBIX
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LIeH03000pasyronux BUI0B. Hampumep, kapkas U cyxasi IOrofa COKparaer
IIEPUOJ] POCTA U Pa3BUTHUSA paCTeHUN. B pe3ynbrare yMeHbIIAETCS KOJIMUECTBO
3aKJI/IbIBAEMBIX LIBETOYHBIX IO4YeK. CHMKAETCsl YCHEIIHOCTb MPOTEKaHMs
(a3l OyTOHHM3AaLMHU W LIBETEHUS. 3aJepP)KUBACTCS HACTYIUIEHHE YPOXKaHHbBIX
net. ITox neficTBHeM BBbI3BaHHBIX NOTEIUIEHHMEM KJIMMAara BBICOKMX TeMIIepa-
TYp BO3AyXa MOXET NPEPBATbCS HEKTAPOBBIAEICHUE Y HACEKOMOOIIBLISEMbIX
Bu10B. Torna mpekpainaercss OIjIol0TBOPEHUE CEMSIIOUeK, 0Opa3oBaHUe ce-
MSIH U, COOTBETCTBEHHO, CEMEHHOE pa3MHOXeHHE. CTaHOBUTCSI HEBO3MOKHBIM
NpoLecC MepeKOMOMHAIMK HACIEICTBEHHBIX CBOWCTB M MPHCIOCOONCHUS K
HOBBIM KJIMMaTH4eCKUM YCIIOBUsIM. BMmecTe ¢ TeM, npu HeOIaronpusTHOM me-
peEMEHe KJIMMaTa yXyALUTCS PEKUM COXPAHEHUs TIOYBEHHOI'O 3araca CEeMsH,
3a CYET KOTOPOIrO IMOJJIEPKUBACTCS BO30OHOBICHHE PACTUTEIbHBIX BUJIOB B
rofbl ¢ HU3KUM ypoxkaeM. COKpaTsATCsl CPOKH JKU3HECTIOCOOHOCTU U SHEPIus
NpopacTaHus CeMsiH, a MOSBISAIONIMECS IOBEHUIbHBIE 0COOM €CTECTBEHHOTO
BO300HOBJICHUS TOTAIYT B OYCHb JKECTKUE HENPHUBBIYHBIC JUIS HUX YCIOBHSL.
OpnHako A5 ONPENENeHHBIX BUAOB PACTEHUI HOBBIE KIIMMATUYECKUE YCIOBUS
MOTYT OKa3arhb M OnaronpusiTHoe Bo3zeiictBue. [1oka jxe sicHo 0HO — Ipu 13-
MEHEHHUH KJIMMara HelPeMEHHO Oy/IeT 3aHOBO PErylIupoBaThCs BECh MPOLECC
€CTECTBEHHOI'O BO30OHOBIICHHS JIOMUHAHTOB M CB3aHHOM C 3TUM OHONIOTHYE-
CKOHM YCTOMUMBOCTH PAaCTUTENBHBIX CUCTEM B LIesIoM. [loaTOMYy ceTh Oymymmx
CTAIHOHAPOB XPOHOOMOJIOTMYECKOI0 MOHHUTOPHHIA PACTUTEJBHBIX CH-
CTeM JIOJDKHA OTCJIeKUBATH N3MEHEHHUsI NIPOLeCCOB eCTeCTBEHHOI0 B0300-
HOBJICHHS] JOMMHAHTOB PACTUTEIbHOIO IIOKPOBA.

Bce paccmoTpeHHbI€ BbIIIE MPOLIECCH] KU3HU JOMUHAHTOB PACTUTEIBHO-
ro MOKpOBa OyIlyT KOPPEKTUPOBATHCA U MEKBUI0BOW KOHKYPEHLUEH, a TaK-
K€ KOHCOPTHUBHBIMH CBS35IMH, KOTOPbIE CTaHYT Pa3BUBAThCs Ha (POHE HOBBIX
KJIIMMATUYECKUX YCJIOBUM. Pe3ynbrarbl 3TOHM KOPPEKTUPOBKU IIPEICKA3aTh
[I0Ka HE NPEACTABIAETCA BO3MOXKHBIM. HO yXke ecTh TOCTOBEPHO yCTaHOB-
JeHHbIE (PAKThI TOTO, YTO C U3MEHEHUEM KIIMMAaTa 3HAYMTEIbHO MOBBILIAETCS
BEPOSITHOCTh BO3PACTAHUSI aKTUBHOCTH MAaTOreHHOHN (uopsl U payHbl. OTme-
YalOTCs U CBA3aHHBIE C IIOTEIJICHUEM KJIMMaTa MacCOBBIE Pa3MHO)KEHUS Bpe-
muteneit (Cromnspos,1998, I'ycera,2004 u ap.). [Tox ux Bnusiauem ocnabieH-
HbIe HEOJAronpHUsATHBIM KIMMAaTHUYECKUM PEXKHUMOM U MEXKBHIOBOH KOHKY-
peHILIMEl pacTeHus ele ObIcTpee CTaHyT TePSATh CBOIO KU3HECIIOCOOHOCTh U
IIPOAYKTUBHOCTD. PaKThl MPOMCXOASILEr0 N3MEHEHNSI KOHCOPTUBHBIX CBA3EH
B OMOLIeHO3aX ObUIM MPOMJUTIOCTPUPOBAHBI U HA MaTepuaIax UCCIeI0BaHUN
TPEThEH ITIaBbl KHUTH.

MOXHO TakXxe MpearnojaraTb, 4YTo HaJUYHWE B PACTUTEIBHBIX COOOIIE-
CTBax BUAOB U (hopM pacTeHuii, 6oiee MpUCIOCOONECHHBIX K KpaliHUM MO-
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TOJIHBIM YCIIOBHSIM MPEXKHEro KiIuMaTa U 0osiee yCTOMYUBBIX K MaTOr€HHBIM
(bakTopaM, MpUBEIET K aKTUBHOMY Pa3BUTHIO MPOIECCOB CMEHbI JOMUHAH-
TOB PACTUTEJIBHOTO MOKPOBa. Buabl u hopmbl, mprcrnocobiaeHHbIe K KpaitHUM
IIOTOJJHBIM PEKHUMaM IPEXKHETO KJIMMaTa, HAaUHYT 3aHUMAaTh JJOMUHHUPYIOIIEEe
MOJIO)KEHUE, CTAHOBUTHCS OCHOBHBIMHU LIEHO3000pa30BaTeIsIMU. DTOT IPO-
1ecc, KOHEeYHO, OyJeT pa3BUBaThCs OUYEHb JUIUTENbHO. [IpuToM Takas cMeHa
PacTUTENILHOTO ITOKPOBA, KaK MPaBHJIIO, MOIIET COBCEM HE 003aTeJIbHO B OII-
TUMAaJILHOM JUIs1 yesioBeka HarpasiaeHuu. Ciontanno. Heynpasnsemo. Head-
¢dexTuBHO. B pe3ynprare TpyaIHO NpeABUICTD — YEM U KOTJIA BCE 3aKOHYHUTCS.
Ortcrona cienyer, 4yTo ceTh OyAylIHX CTAIIHOHAPOB XPOHOOH0JI10THYECKOI0
MOHHMTOPHHIA PACTHTEIbHBIX CHCTEM J0JIKHA OTCICKUBATH H3MEHEHUSI
0MOTHYeCKHUX CBsi3ell B PACTUTEIbHOM IOKPOBe.

Ho mpoucxopsuiye n3MeHeHus: KJuMaTa MOTyT IPUBECTH K IITyOOKUM Ha-
PYLUEHUSAM paHEe CIOKMBILNXCS MEXBUIOBBIX B3aUMOJEHCTBUI HE TOJIBKO
13-3a pa3HbIX TpeOOBaHUH K cpesie OOMTaHMS Y4aCTBYIOLIMX UTPOKOB (PUTO-
LEHOTHYeCKUX OUTB. He MeHee BaKHBIM (haKTOPOM PEryaupoBaHus (GIopH-
CTMYECKOT0 pazHooOpa3usi Ha OIPOMHBIX MPOCTPAHCTBAX BEIUKOIO Iepece-
JICHUS BUJOB PACTEHUN CTAHET U BO3PACTHOM Npeaes ux »Ku3Hu. Bens noka
HE OCBOOOAMTCS SKOJOTHMUECKasi HUIIA, 3aHUMaeMasi TeM WJIM UHBIM BUJIOM,
JPYTUM pacTEeHUsIM IepeceseHue Oyner 3arpyaHeHo. M nmotomy, Hampumep,
MoKa Kezp, 3aHUMaroIuii Mecta cBoero nocenenus a0 500 net, ocBo6oAUT
ux, To Oepesa, xxuBymas 40-120 net, He ycneeT ux 3aHATh. K 3TOMY Bpeme-
HU OHa Y€ OyJeT YHUUTOKeHa HeOIaronprusTHHIM Ha/IBUTAIOIUMCSI HOBBIM
pexxuMoM KinMmara. McuesHer u BbIpaOOTaHHBIA MUJUIMOHAMU JIET €€ T'eHO-
donx.

Cka3aHHOE Ba)KHO €II€ JOIMOJHUTH MHEHHEM CICIHAUCTOB paboueit
rpynnel MI'OUK o 3HaYeHMHM CKOPOCTH MHIPALMU PACTUTENIBHBIX CO00-
miectB. [lo 3axnrouenuto s3xcnieproB MI'OUK ckopocTs MUrpanumu pacru-
TeJIbHBIX CO00IIECTB Pa3HbIX BUJIOB PACTCHUN MIPU paHee HAOIIOIaBIINXCS
KojeOaHusIX Kiaumara oOblyHO He mpeBbimana 200km B croierue. M Takue
KoJ1e0aHMsI peKuMa MUTPALIMH HE IPUBOAMIIM K KaTaCTPO(PUUECKUM MOCIE-
cTBUsAM. PaHee cyliecTBOBaBLIME BUABI YCIEBAJIM CAMOBOCCTAaHABIMBATHCS
Ha HOBBIX Tepputopusix. Ho oxumaemoe B ciieayroliee CToieTue HeoObryaii-
HO CWJIbHOE TIOTeIUIeHue (B cpeanux muportax 1o 3,5° C) Oyaer peTepMHUHU-
pOBaTh MEPEMEIICHUE CYIIECTBYIOUINX reorpa)uyeckix 30H C OAMHAKOBBI-
Mu teMmueparypamu 10 550km (mo HampasieHuto K nosocam). [Ipu Takoit
CKOPOCTH MOTYT UCUE3HYTh MHOTHE IPEXKHUE TUIIbI PACTUTEIIBHBIX CUCTEM,
U3MEHHUTCS UX BUJIOBOH COCTaB M BOBHUKHYT HOBBIE PACTUTENIbHBIE CUCTEMBI
(cMm. «Cnemmanbubiii nokinag MIDUK. TlocaeacTBust uaMeHeHUs KiuMara
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JUTsl pETMOHOB: OlleHKa ysi3BuMocTu»,2011). Otcrona cienyer, 4to ceTb Oyay-
IIHMX CTAHOHAPOB XPOHOOMOJIOIMYECKOr0 MOHUTOPHHIA JJOJDKHA OTCIIe-
KHBATh BPEMEHHOIi X0 CMeIleHHsI reorpaduuecKuX IPaHHIl 30HATbHBIX
PACTUTEJBHBIX CHCTEM.

Hakonew, enie 10 Hayana BUAMMOIO U3MEHEHUS I'PaHUL], IPOILYyKTUBHO-
CTH, T€OOOTAaHMYECKUX M OMOIICHOTUYECKUX XapaKTEPUCTHK PACTUTEILHOTO
MOKpOBa OyJeT MMETh MECTO IeNbId PAJ BHYTPEHHUX HPOIECCOB, MOJIO-
TaBJIMBAIOIIMX 3TU W3MeHeHus. K unciny Ba)KHEHIINX U3 9TUX CKPBITBIX I
I71a3a MPOLECCOB HYKHO OTHECTH M3MEHEHHs (PU3MOJIOTMYEeCKHX IOKa3aTe-
aei y pacrenuii. B mepByto ouepens, — porocuHTesa, IbIXaHUs, TPAHCIH-
pamuu u T.1. Kak ObLIO 3KCIEPUMEHTANBHO J0Ka3aHo (usuonoramu (Ab-
Teprot,1965,1981; Axmaros,1976; Manoiinenko, 1988) non aeiictBueM temM-
nepaTypHoro (akropa peryiaupyercss o0Iasi CHHTETHYECKasi CIoCOOHOCTh
pacTeHuil, HHTEHCUBHOCTh (DOTOCHHTE3a U jAbIxaHue. Onpeaensercs: comnpsi-
KEHHOCTb OKHUCJIMTEIBHBIX U CHHTETUUECKHUX IIPOLIECCOB, POCTA U Pa3BUTHUSA
pacTeHMi, U3MEHSAETCS UX UMMYHUTET. B HOBBIX KJIMMAaTUYECKUX YCIIOBUSAX
M3MEHHUTCS TAKXKE PEryIsLus OMOXUMUUECKUX XapaKTePUCTUK pacTeHUil, U,
Kak CJIEZICTBHE, — MOJIE3HbIE KaUeCTBA ChIPbEBO 0a3bl paCTEHUEBO/ICTBA (CM.
Matepuaisl iasbl 1). [To 3TUM npuunHaM B U3MEHUBIIEMCS KIIMMATE yKE HE
OyIyT COXpaHEHbI NOJIE3HbIE CBOMCTBA PACTUTEIILHOTO CHIPbsI B TOM 00bEME,
KOTOPBIA MBI TIOKa UMeeM. B 1aHHOI CBs3M ceTh OyaylIMX CTALMOHAPOB
XPOHOOHOJIOTHYECKOT0 MOHHMTOPHHIA PAaCTHTEJBHBIX CHCTEM [OJDKHA
OTCJICKNBATD BpeMeﬂndﬁ X0 NMPOMCXOAAIUX U3MEHEHHH (HU3HO0JIOIrH-
YeCKNX M OMOXMMHMYECKHX NPOLECCOB Y PACTCHH M.

PaccMmoTpeHHBIN BbIlIE KPaTKUW MepeueHb BCeX Oel TOTOBBIX CBAIUTHCA
Ha Hac MpY U3MEHEHUH KJIMMaTa HU B KOE Mepe He IPETEHAYET Ha UCUEPIIbI-
BAIOLIYIO TIOJIHOTY, 1a)Ke €CJIM OH OyZIeT OTIOIHEH C YYeTOM JIPYTHX MaTepH-
aJIoB NepBOM M1aBbl KHUTH. OJTHAKO CTAHOBUTCS SICHO, UTO 3¢ (peKTUBHAA U
JKOHOMHYHAs1 PadoTa Heo0X0AMMOM CeTH XPOHOOHOIOTHYEeCKUX CTALH-
OHAPOB BO3MOKHA TOJIBKO IIPH YCJIOBHHU €€ OPraHU3alHH KAK CHCTEMBI,
NO3BOJISAIONIel MHTePNOJIHPOBATH IOJYYCHHbIE Pe3yJbTaTbl XPOHOOHU-
0JIOTHYECKOI0 aHAJM3a HA BEChb OXBAUCHHBIN HAOMIOACHUSMHU HKOJIIOTHYE-
ckuii nonuroH. [TosTomy HeciienoBareibckue CTallMOHAPHI 10IKHBI ObITH
OPAMHUPOBAHBI C Y4€TOM HMEIOIIUX MEeCTO 3AaKOHOMEePHOCTelH 0MOJI0rH-
YeCKOro pa3zHooOpa3us M NPOAYKTHBHOCTH PACTUTEIbHOI0 TOKPOBA.

Ho 3aHnmaemble pacTeHUIMU POCTOPHI CyLIM OorpoMHbl. M Ha HuX pac-
IIOJIOXKEHBI TOCYapcTBa pa3HbIX HApOAOB, C Pa3HON 3KOHOMHUKOM, KYJIbTY-
poOil, MEHTAJIUTETOM, Pa3HBIMHU pa3MepaMu Tepputopuid. OTClona B acnek-
Te HA/IBUTAK0LIecsl BO3MOKHON KATACTPO(bI PACTHTENbHOI0 IIOKPOBA
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HAWTH cIIaceHHe MOKHO TOJbKO 00beJHHEeHHBbIMHU ycuiausivu. menno
HA 3TOI OCHOBE M KaK MO’KHO CKOpee /10/IKeH ObITh OPraHu30BaH MOHU-
TOPMHI PACTHTEJBHOr0 MOKPOBAa M XPOHOOMOJIOTHYECKHI AHAJIN3 €ro
MaTepHuaJioB.

OpnHako naxe v npu o0bEIMHEHUH YCUIMM 3aMHTEPECOBAHHbBIX CTPaH pe-
IIeHre TpoOJeMbl TIOTpeOyeT HeMalbix 3arpar. Beap moHamoOUTCs MOHH-
TOPHHI ¥ XPOHOOMOJIOTMYECKHMII aHAJIN3 0OYeHb HIHPOKOro CIEeKTpa Mo-
Ka3aresell )KM3HECIIOCOOHOCTH MHOTUX BUJOB PACTEHUN. BBIMOMHATH €ro
IPUJETCS CTAMOHAPHO, HA peNpe3eHTATHBHBIX KJYeBbIX 00bEeKTax, ¢
nocjenywmeii HHTepNoJsiuell MoJy4YeHHbIX JAHHBIX HA MIPOMeEKYTOY-
Hble CUTyaluM. B 3Toll CBA3M Ha JaHHOM 3Tame NpeAcTaBiaseTcs: 0oJiee
NPAaBWIBHBIM KaK MOKHO CKOpee OpPraHu30BaTh TaKHe HCCJIe0BaHus ¢
1eJIbI0 BBISICHEHHS, B NEPBYI0 O4epe/ib, 30HAJBHBIX 3aKOHOMepHoOCTel
HU3MEHEeHHUs] PACTUTEIbHOI0 MOKPOBA. A Ha X OCHOBE Ka)KJas cTpaHa CMO-
KET pa3zpadoTaTb MEPOIPUATHUS yXKE C YIETOM CBOETO reorpauieckoro mo-
JIOKEHHUS.

OO6men3BecTHO, uTO Teorpaduyeckas nudpdepeHranus 3eMHONU MOBEPX-
HOCTH Ha 30HBI 1O KIMMAaTHYE€CKHM, OHOTreorpaguueckuM M TOYBEHHBIM
0COOCHHOCTSIM CBfi3aHA MPEUMYIIECTBEHHO C IMUPOTHBIM pacHpeaeIeHreM
tera. [Ipu 3ToM 30HaILHBIE O0MOLEHO3bI Hanbo/Iee THITHYHOE BbIPasKe-
HHEe MMEKT HA BHYTPMKOHTHHEHTAJIbHBIX IUIAKOPHBIX TePPUTOPHSAX.
OTcrofa CTaHOBUTCS SICHO, YTO B MEPHOJ ITO0ATBHOTO M3MEHEHUS KITMMaTa
BakHeleil mpo0ieMoii fABJIsAeTCs] XpPOHOOMOJIOTHYeCKHI aHAIU3 YSI3BHU-
MOCTH MMEHHO IJIAKOPHBIX PACTHTEIbHBIX CHCTEM Pa3HbIX HIMPOT.

PeanbHOCTD ¥ BOSMOXKHOCTH PEIICHHUS JAaHHOM MPOOIeMBI MOXKHO TTPOUJI-
JIOCTPUPOBATh Ha NMPUMEPAX JIECHBIX JOMUHAHTOB PACTUTEIBHOIO MOKPOBA
osiBireit Tepputopun CCCP. Ot 00bexThI yaooHs! TeM, yto CCCP 3anuman
OYEHb KPYIIHYIO U BMECTE C TEM PENPE3EHTATUBHYIO TEPPUTOPUIO CEBEPHBIX
mmpoT (okoo 1/6-i yactu Bcelt 3eMHOU cymn). [IpudemM MMEHHO JIeCHBIC
OMOIICHO3BI ITOKA €IIIe B OCHOBHOM CBOEH Macce 3/1eCh HaXOASTCS HE B CTOJb
pa3banaHCUpPOBAaHHOM COCTOSIHWM, KaK B OOJIBIIMHCTBE T'yCTOHACEIICHHBIX
npyrux crpanax. [Ipoucxonsiiye xe COBpeMEHHbIE U3MEHEHUS KIMMaTuye-
CKOTO PEXHMa 3TOW TePPUTOPHUHU YK€ ObLTH PacCMOTPEHBI B | IIaBe KHUTH,
YTO MO3BOJISIET HE OCTAaHABIIMBATHLCS 37€Ch HA JAHHOW CTOPOHE BONpPOCa.

Jlecnast 3ona OpiBiero CCCP mpoctupaercst ot bantuku 10 Tuxoro oke-
aHa, a C Iora Ha ceBep ee NMpOoTsKeHHOCTH npeBbimaeT 2000km. Takas 60mb-
11ast TEPPUTOPHS JIECHOH 30HBI ONIPEACISAETCS KIMMaTHIeCKUMH (paKTopamu, B
TIEPBYIO OYepe/Ih — TeMITEpaTypHBIM peskuMoM. CeBepHee Mmapajuiesy ObIBILIETo
Jlenunrpana u CBepasioBcka 37eCh MPeoOIaaeT KIuMar Talru, KOTOPbIi OT-
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JMYAeTCsl KOHTUHEHTAIbHOCTBIO, CYPOBBIMH 3UMaMHU (C TEMIIEpaTypoil ssHBaps
10 -44°), TeribiM JieToM (B Harbostee xapkoe BpeMs 110 +35°), ¢ HarnOoIbIIM
KOJIMYECTBOM OCAJIKOB B JieTHee Bpems. FOxHee Taifru mpeoOnasaer Kiumar
JecoB ymMepeHHoro mnosica. OH (opmupyeTcst Moj BIUSHUEM IMOSIPHOTO BO3-
nyxa. Jlero 3meck Oomnee Termoe, a 3UMa — MSATKas. DTOT KJIMMAT JAeT BO3-
MOXKHOCTb IPOU3PACTaHUSI CMEIIAHHBIX XBOMHO-TUCTBEHHBIX U JIMCTBEHHBIX
necoB. B paiionax cpennero teuenust AMypa, [Ipumopckom kpae u FOxxHom
Caxanune npeo0nagaeT KIMMaT MyCCOHHOTO TUIa YMEPEHHBIX IIHPOT. 3/1eCh
JIETOM YaCThl F0XKHBIE U I0I0-BOCTOUHBIE BETPbI, KOTOPBIE HECYT BIIAXKHBIE MacC-
Chl Bo3/lyxa THXoro okeana, CriocOOCTBYIOIME BBINAJAECHHIO OOJBIIOTO KOJIH-
yecTBa ocankoB. CpenHsis Temreparypa siuaps qocrturaet munyc 23°. Jlero
HA00OPOT, — TEIUIOE U BIAXKHOE, CO CPeIHel Temiieparypoi utoss g0 +20°.

B ycnoBusx Taiirv roCOACTBYIOT XBOMHBIE TOPOBI IEPEBHEB: €JIb OOBIK-
HOBEHHAs U CHOMpCKas, MUXTa CUOMPCKasi, KeAp CUOUPCKHIA, TMCTBEHHHIIA
CykaueBa, cubMpcKas u 1aypckasi, CocHa OOBIKHOBEHHA. 3/1€Ch )K€ OO0JIbIIne
IUTOINAM 3aHUMAIOT OCMHOBBIE U Oepe3oBbIe jeca. B roro-3amaaHoil yactu
30HBI YCJIOBHS JJIS1 POCTa JMCTBEHHBIX MOPOX Oojee OnaronpusiTHBI U I0-
TOMY TaM pacTyT CMEIIaHHbIC, TUCTBEHHBIE U XBOMHO-ITMPOKOIUCTBEHHBIE
aeca. B cocTaBe MIMPOKOIMCTBEHHBIX MPEe0OIagatoT 1y0 yepenryaTsli, KIeH
OCTPOJIMCTHBIHU, JTUMA MEJIKOJIUCTHAS, B3, OCHHA, Oepe3a.

[Ipencrapnenue o KIMMATHYECKOM Pa3sHOOOPA3HH pacCMaTpuBaeMoro pe-
IMOHA NO3BOJIAIOT IIOIYYUTh puc. 26 u 27.

Bornee nogpobHoe onucaHue cOBpeMeHHOro kiimmara Poccun MoxxHO Haii-
TH B MyOJIMKaLUAX, BBITOTHEHHBIX 1o penakuueii T.B. [Tokposckoii (1958);
B.Il. Anucosa, b.B. Ilonrapayc(1974); H.B. Ko6b1ueoii(2001); A.B. bo-
poxaxo (2007) u B O/, Tom 1(2008) .

Haubonee HarmsagHo 0coOeHHOCTH pa3HOOOpa3usi MPOAYKTUBHOCTH pac-
TUTEJBHBIX CHCTEM JIECHOM 30HBI XapaKTEpU3YIOTCA KapTorpapuuecKuMu
marepuanamu « Atinaca secoB CCCP»(1973) BbIIIOJIHEHHBIMA UMEHHO B TOT
NIEPUO/I, ITOKA KIUMAT eIl€ OCTABAJICS OTHOCUTEIILHO HEU3MEHHBIM.

JIns WIUTIOCTPAIiK 3TUX 3aKOHOMEPHOCTEH KPaTKO OCTAHOBHMCS Ha ILU-
POKO PacipOCTPaHEHHBIX U JOBOJIBHO KOHTPACTHO OTIIMYAIOIIMXCS 110 OMOIIo-
TMYECKUM TpeOOBAHUAM MOPOJAX: JTUCTBEHHUIE, e, Oepese. JIncTBeHHuIa
— OJlHA U3 CaMbIX XOJIOJOCTOMKHX JpeBecHbIX mopon. Ceeromobusa. Kuser
1o 500 u Gonee ner. K mouse HerpeboBarenbHa. Pa3BuBaeT MOIIHYIO KOpHE-
BYIO cHCTeMY. boJoT ¢ 3acTOMHOM Biaro He BHIHOCUT. EJib B JIydmux ycio-
BUsIX kuBET 110 250 net. O6nanas MOUTHBIM 3MU(UITUPYIONIUM BIUSHUEM MIPU
HOPMAJIbHBIX YCIIOBHSX B JIECHOH 30HE, €JIb YCIICIIHO KOHKYPUPYET C APyTHMHU
noponamu. bepe3a HeB3pIckaTenbHa K KJIMMaTH4€CKUM YCIOBUSAM. 3UMOCTOM-
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Puc.26. Knumarnueckue nosica u odnactu (Anucos, [lonrapayc, 1974).

OOnacTy apKTHUYECKOTO Mosica: 1)BHyTpHapKTHuecKas (XoJo/Has), 2) avianTuueckas (yme-
PEHHO X0Jo/IHAs ), 3) cOupcKas (Xos0/aHas ),4) TuX0OKeaH cKast (yMepeHHO xononHas ). O6ma-
CTH CyOapKTHUECKOTro nosica: 5) amiaHTnieckasi (BIaXkHasi, yMEpPEHHO XOJIOAHAs), 6) cuoup-
ckast (YMEpeHHO BIaXKHasl, YMEPEHHO XOJO[Has), 7)TUXOOKeaHCKast (M30BITOYHO BIIAXKHAS,
yMepeHHO XoJoaHas). O6macTn yMepeHHOTO 1mosca: §)aTIaHTHKO-apKTHIecKas (M30BITOTHO
BIQKHAs, YMEPEHHO TeIUias), 9) amIaHTHKO-KOHTHHEHTANbHAs eBpONelckas (YMEpeHHO
BJI@XKHAs, YMEPEHHO Teriast), 10) KOHTHHEeHTaIbHasI 3araIHO-CHOUpCKast (BllaKHasl, yMEpeH-
HO Teriasi), 11) KOHTHHEHTaIbHAS BOCTOYHO-CHOUPCKast (YMEPCHHO BIaKHAsI, YMEPEHHO Te-
tast), 12) MyccoHHasl qajbHEBOCTOUHAs (BJIaXKHAsI, yMEPEHHO Teruast), 13) TuxookeaHckas
(M30BITOYHO BITAXKHAS, YMEPEHHO XOJIO/IHAs), 14) aTiTaHTHKO-KOHTHHEHTAJIbHAS eBpOTIeiicKas
(HemocTaToyHO BIaXKHASI, OYCHB TeIuIas), 15) KOHTHHEHTAIbHAS 3aITaJHO-CHONpCcKas (Hemo-
CTaTOYHO BIIAKHAS, TEIUIasA), 16) KOHTHHEHTAIbHAS BOCTOYHOEBPOMEHCKas (YMEpEHHO Cy-
Xasi, O4eHb Teruast),17) ropHast bonpmoro Kaskasa, 18) I'opublit Antaii 1 CasHbl.(IIUT. 1O
O/, rom 1,2008:11)

Ka, HeTpeOoBaTe/IbHa K IT0YBaM, HO HE NMEPEHOCUT OIM30CTU IPYHTOBBIX BOJI.
Caetonto6uBa. [IpoomKuTeIbHOCTD XKHU3HU Y pa3HbIX BUJIO0B 0T 40 10 120 jer.
Pa3Mernienue 1ecHbIX HaCaX/I€HUH U U3MEHEHHE MTPOTYKTUBHOCTH (KJIac-
cOB OOHMTETOB) ATUX MOPOJ HAIVISIHO MOKA3aHO Ha KapTorpapuueckux ma-
tepuanax (puc.28-30), 3auMcTBOBaHHBIX U3 «ATiaca necoB CCCP»(1973).
Kak u3BecTHO, Ki1acchl G0OHMTETA YCTAHABIUBAKOTCS N0 BbICOTE HACAXK-
JeHNs1 NIPU onpeaeeHHOM Bo3pacTe. OHU XapaKTepH3yIOT OHOIOTHUECKYIO
MIPOIYKTUBHOCTB JIECOOOPA3YIOLIUX MTOPOJI, KOTOPasi 3aBUCUT OT YCJIOBUH MPo-
u3pactanus. Yem 0osiblIe cpeiHsisi BLICOTA HACAXKIEHHUS B KAXkK/I0M KJiacce
BO3pacTa APeBOCTOs, TeM, COOTBETCTBEHHO, JIy4llle U YCJIOBHS IIPOM3pac-
TaHusl. Bpicuel npoxyKTUBHOCTBIO 00Ma1at0T HacakaeHus 1 kiacca OOHU-
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Puc.27. Cpenusis ieTHsist Temiieparypa npusemuoro Bo3ayxa (°C) Poccun 3a
nepuoxa 1961-1990rr. (uut. mo O/1, Tom 1, 2008:12)

tera. Takum 00pazoM, OOHHMTET HacaxkIeHHs siBJIsieTcsl HanboJ1ee HHGOP-
MAaTHBHBIM MOKAa3aTeeM, XapaKTepH3YIOLIHM YCJI0BHS MPOU3PACTAHUS U
CTeNneHb UX MPUIOAHOCTH A1 Jjeca. C ero XapakTepUCTUKON TECHO CBSI3aHbI
JTUAMETP, CPEAHUN U TEKYLIUH IPUPOCT JPEBOCTOEB, a TAKXKE 3arac APEBECH-
HBI Ha KQ)KJIOM BO3PAacTHOM 3Tare ¢popMupoBanus apeBocTtoeB. [1o kaxmoii n3
aHAJIM3UPYEMBIX 3/1€Ch MOPOJ] (€11, TMCTBEHHUIIbI, Oepe3bl) 3TH 3aBUCIMOCTH
B rpaduueckoil popme mpeacTaBieHbl BHU3Y KapT Ha puc.28-30. Tam xe mo-
KazaHa AuepeHnnanys 3TUX CBEACHUH sl HacaXIeHUH pa3HOro Bo3pacra.
Kaprorpaguueckue mMarepuasbl pucyHKoB 28-30, HAISTHO CBUACTEIILCTBYIOT
0 TOM, YTO JECTepPMUHUpPYEMbIE reorpaMuecKuM pasHoOOpa3rueM Kirmara OOHH-
TEThl HACHKICHUN KaXIOM JiecooOpasyroleil Iopobl B HEJIOM MOCTENIEHHO U
3aKOHOMEPHO M3MEHSIOTCS B IIMPOTHOM HAIIPABICHUH OT I0ra K CEBEpPY OIpOM-
HBIX TpocTopoB Tepputopuii ObiBIero CCCP. OnHako Ha BO3BBIIICHHOCTSIX U B
TOPHBIX MECTHOCTSIX 30HAJIbHAS KApTUHA UX PACHPENEICHHUS MOXKET CyILLIECTBEH-
HO BHJOM3MEHATHCS. [103TOMY MUIsl MOHMMAHMSI MPOUCXOASIIMX I00ATbHBIX
KJIMMATOTeHHBIX M3MEHEHHH B PACTHUTEJbHBIX CHCTeMaX MeCTOOOUTAHUS
TOPHBIX M PABHUHHBIX PACTEHNI HEO0X0IMMO HCCIe0BATh OTAEJIbHO.
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Puc. 29. Knaccer 6onurera enu Ha Tepputopun Poccuu. ITo marepuanam «Atnaca necoB CCCP» (1 1973)
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C yderom HabmogaeMoii o01eil KapTHHBI U3MEHUYMBOCTH PACTUTEIILHOTO
IIOKpOBa B KauecTBEe HamboJiee MPHEMJIEMOI0 PerHoHa 1JIsi XPOHOOHO010-
THYECKUX MCCIeJOBAHUN MMEHHO 30HAJIBHON KJIMMATOI€HHOH JUHAMM-
KM PACTHUTEJIbHBIX CHCTEM CEBEPHBIX LIMPOT MOXKeT CIYXKHUTh 3amaji-
HO-Cubupckas paBauHa (puc. 31). OHa pacnonoxeHa Mexay YpajaoMm u
CpenHecrOMpCKUM IIOCKOTOpbeM. 3aHumaet okosio 3 MiH. km?. C ceBepa
Ha 10T uMeeT npotrskeHHocTh 2500kM, a ¢ 3anmaga Ha BOCTOK — 10 1900km.
Ha ceBepe paBHUHBI pacrniosaraercs TyHApa U JIECOTyHApA, IOKHEE — Taii-
ra, KOTOpas 3aHMMaeT HauOOJBIIYIO IJIOLIA/b, 3 B IXKHOM YacTH paBHUHBI
— necocTenb U crenb. Hurge B ceBepHbIX MIMPOTAX HALIEH IJVIAHETHI HET
APYroro NpMpoAHOr0 PeruoHa, CToJb ke KPYIHOro, pasHoo0pa3Horo, u
NPUTOM ¢ HaHMeHee pa30aJTaHCHPOBAHHBLIM COCTOSIHHEM eCTeCTBEHHO
(opMupyommxcst pacTUTEJbHBIX CHCTeM. Bo BceX ATHX OTHOLIEHUSIX OH
YHHKAJICH.

NMeronme MeCTO TUIMYHBIE AJI CEBEPHBIX LIMPOT 30HAJIbHBIE 3aKOHO-
MEPHOCTH M3MEHEHMS TEMIIEPATYpHOIO PEKUMa BO3yXa U JAETEPMHUHHPY-
€MOr0 UM COCTOSIHUS IUIAKOPHBIX PACTUTEIBHBIX CUCTEM MPONIIOCTPHUPO-
BaHbl pUC. 32, KOTOPBII IPEACTABUIOCH BO3MOKHBIM BBIIIOJHUTH HA OCHOBE
KapTorpauyecKkux MarepuasoB JTOMUHAHTOB U U30JIMHUN TEMIIEPAaTypHOTO
pexuma (puc. 27-30).

Kak Bugum, B mpeenax oXBadyeHHbIX puc.32 reorpaduueckux mupoT 3a-
nagHo-CHOUpPCKON paBHUHBI HACAXKICHUS JTMCTBEHHHIIBI MTPECTABICHBI Ye-
TBIPHMsI KJIacCaMH OOHUTETOB: OT BbICOKOTo 11-0ro kiacca (B F0XKHBIX IIUPO-
Tax), 10 CaMOro HU3KOTro V-0ro Kiacca (B CeBEepHbBIX mHpoTax). Hacaxaenus
JUCTBEHHHMIIBI BTOPOTO Kilacca OoHUTeTa uMeroT K 120-1eTHeMy BO3pacTy
3amac JpeBecHHbl paBHbIM 600M® Ha 1 Ta MIoIIa U, IPU CPEIHEM THAMETPE
ctB010B 30cM U BbIcOTE OoJiee 27M. A HacaXIEHUS JTUCTBEHHULBI IS TOrO
KJ1acca 6oHuTEeTa UMEIOT K 120-1eTHEMY BO3pacTy 3arac JpeBeCHHbl paBHBIN
Tosbko 250M° Ha | Ta rIoImaau, Ipy CpeaHeM AuameTpe cTBojioB 20CcM U BbI-
core Bcero 15m.

Hacaxnenus enu (puc. 32) mpeacTaBieHbl AByMsl KjiaccaMH OOHHU-
teToB: [V-0oro n camoro Huskoro V-oro kiacca. IlpuypoueHHble K 10k-
HBIM IIHPOTAM HACAXKJECHHS €JIM YETBEPTOro Kjacca OOHUTETa UMEIOT K
100-neTHeMy BO3pacTy 3amac JpeBecHHbl paBHbIi 350M° Ha 1 ra mioma-
I, IpU CpeHEM AuamMeTpe cTBOJIOB 18cMm u BbicoTe 18M. A mpuypoueH-
HbIE€ K CEBEPHBIM IIMPOTAM HACAXJEHUs €U ISATOTO Kilacca OOHHTETa
UMEIOT K 9TOMY BO3pacTy 3amac JPEBECUHBI PaBHBIH TOJIbKO 250M° Ha
I ra muomaau, Ipu CpeiHEM JHaMETPE CTBOJIOB 12CM M BBICOTE BCETO
14m.
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Puc. 31.I'eorpaduyeckoe nmonoxenue 3anagHo-Cudupckoit paBHUHBI (110 Ma-
tepuasiaM «Atiaca CCCP»,1956).
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Knaccelr bonnrteTa

JTUCTBEHHUIIbI Knaccel Obonutera enu Knaccel bouuTera
Oepe3sbl
B voe-ns
. B mae-ms)
B ovae-ms :
B v aieerves) ! 1V (IlLs —1V.5) :I IV (lll, 61V, 5)

V{IV.e W Hume) : VIV, 6 uuuxe)

pes i VIV.e H HHxe)

Puc. 32. IllupoTHble rpaiueHTH pa3HOOOpa3usl KI1accoB OOHUTETA JIUCTBEH-
uuiel (1), enn (2), 6epesst (3) u u3omuHME JeTHel Temmeparypsl (°C) mpu-
3eMHOrO0 Bo3ayxa (4) 3ananHo-CubupCcKoil paBHUHBI.

O0o03HaueHus Te ke, uTo U Ha puc. 27-30 . KBagparamu nokasaHo MpoeKTupyeMoe pa3meliie-
HUE CTAI[HOHAPOB XPOHOOHMOIIOTHUCCKUX HAOTIONCHUN. 3aKPYTIICHHBIME MPSIMOYTOJIbHHUKA-
MU TIOKa3aHbl KOOPIUHATHI BO3MOKHOM HHTEPIIOJISAIMH PE3YIIbTATOB XPOHOOHOIOTHYECKOTO
aHamm3a.

Hacaxxnenuss OGepe3bl IpenCTaBICHBI TpeMs KiaccaMH OOHHMTETOB: OT
[II-ro (B ¥OXKHBIX MIUPOTAX) IO CAMOT0 HU3KOTO V-0ro Kiacca (B CEBEPHBIX
mpotax). 3aeck 5S0-neTHre HacaxkaeHus: Oepe3bl TPEThEro Kiacca OOHUTE-
Ta UMEIOT 3arac apeBecuHbl paBHbIi 160M® Ha 1 ra mromanm, Ipyu cCpeaHeM
auamMeTpe CTBOJIOB 15¢cm u BbicoTe 17mM. A 50-1eTHHE HacakaeHUs Oepe3bl
IIATOrO Kjacca OOHHMTETa UMEIOT 3arac JAPEBECHHBI PaBHBIH TOIbKO 90M® Ha
1 ra miouaau, Npu CpeaHeM JUaMeTpe CTBOJIOB 8CM U BbICOTE Bcero 11m.
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PaccmoTpenHble MaTepualibl CBUAETENBCTBYIOT 00 OTPOMHOM JHAIla30He
BapbUPOBAHUS MPOAYKTUBHOCTH JIECOOOPA3yIOUINX MOPOJ B IIUPOTHOM Ha-
npasiaeHun Tepputopun 3anaaHo-Cubupckoil paBuuHsbl. Ilpu 3ToM Bee xa-
PAKTEPUCTHKH NPOAYKTHBHOCTH UX HACAKACHHUI 3aKOHOMEPHO H IJI1aB-
HO, NOCTEeNEeHHO CMEHSIIOT APYr Apyra — ot 0oJiee BHICOKHMX /10 CaMbIX
HHM3KHX. TOUHO TaK)Ke 3aKOHOMEPHO, IOCTENCHHO U IJIABHO B INMPOTHOM
HAINIPABJICHUH IPOMCXOAUT U U3MEHEHHUe 1aThl HACTYIJICHUS Pa3HbIX (e-
HOCOOBITHI JIECHBIX JOMUHAHTOB.

B nanHO#l cBsI3M (pakTHYECKHE JT0KAa3aTelIbCTBA 3aKOHOMEPHOTO M3MEHe-
HUS (PEeHOCOOBITUI y JOMHUHAHTOB PACTUTEIHHOIO MOKPOBA MOXKHO TaKXke
HaiiTu B KapTorpaduueckux Marepuanax «Amiaca ieco CCCP»(1973). Otu
Marepuaisl (puc.33-38) WILIOCTPUPYIOT HUCKIIIOYUTEIBHYI0 YYyBCTBUTEIIb-
HOCTb (DEHOJOTMYECKON peaklMi pacTeHUil Ha U3MEHSIOIIUECs C IIMPOTON
MECTHOCTH KJIMMaTHYECKHE yCIIOBUS 3eMHOM cymu. KapTsl 3anBetanus ocu-
HBI ¥ JIUCTBEHHUILIBI, KAPTHI 3alIBETAaHUS YepEMYyXH OOBIKHOBEHHOH U a3uaT-
CKOH, 3a1BeTaHusi pssOUHBI OOBIKHOBEHHON M CHOMPCKO, KapThl 3€JICHEHUS
U TOXKENTEeHUs1 Oepe3bl CBHUJAETENILCTBYIOT O TOM, YTO XapaKTepHu3ylollue
(¢enosrornvyeckne npouecchbl U30geHbl, MNJIABHO, NOCTENICHHO U 3aKOHO-
MEpPHO M3MEHSIIOTCSI B HANIPABJICHUH OT I0KHBIX K CeBEPHBIM IIMPOTaM.
[IpuToM B 3aBUCHMOCTH OT KJIIMMATUYECKUX YCIOBUM CABHUIHM B HACTYILIE-
HHU HLTIOCTPUPYEMbIX KapTaMu (peHoda3 y pacTeHH B IIMPOTHOM Ha-
NpaBJeHUU JOCTUTAIOT 60-TH 1 Oos1ee nHel. Bee 3TH M3MeHeHHs Npouc-
XOIAT He Xa0THYHO, 2 BeCbMa 3aKOHOMEPHO, NOXYUHASACH 30HAJIbHOMY
NOPSAAKY U3MEeHEeHHUs1 KiiuMaTa. 11 oHM 0XBaThIBAIOT OIPOMHBIE TEPPUTOPUN
koHTHHEeHTa: oT 45° no 70° ceBepHoii mmpotsl, U ot 20° 1o 180° BocTOUHOM
JIOJITOTBI.

Kak cBUIEeTENbCTBYIOT O TOM MaTepHualbl UTUPYEMOTO «ATiaca Je-
coB CCCPy», pe3ynbrarsl (heHOTOTHYECKUX HAOMIOACHUN MO KaXIOMY
BHJ1Y PACTEHUN MO3BOJSAIOT COPUEHTUPOBATHCS B OUEHB OOJIBIIOM KpyTe
BornpocoB. Hanmpumep, pacnyckanue JTUCTbEB Oepe3bl MOUTH COBMHAIAET
C €€ 3alBeTaHHEM. B Te e CpOKM HauMHAIOT Pa3BEPTHIBATHCS JIUCTbS
TOTOJIEH, KJIeHa SICEHEIUCTHOTO, JIUMBl MEJIKOIUCTHON, PAOUHBI, JICIIH-
HBI. 3alBETAIOT KJIEH OCTPOJUCTHBIN, NBa TIOMKasl U cepedpucTas, >KuMo-
aocTHu, yepHuka. [TonHoe noxentenue NUCTHEB Oepe3bl OO xapakre-
pu3yeT Takke OKOHYaHWE aCCUMWISLUOHHOIO Mepuojaa y OONbIIMHCTBA
JUCTONAIHBIX JepeBbeB M KycTapHHKOB. Ha Henemio panbiie Oepessl
paciBeUMBAIOTCS JUCThs KJIE€HA, Bs3a, JUIbl MenkoinucTHo. [lo3gnee
Oepe3bl paclBEYUBAIOTCA JMCThS OyKa M XBOsI JUCTBEHHHUIIBI €BPOMEHi-
CKOM.
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3anBeTaHre OCHHBI COBIAIACT C 3allBETAaHUEM JIMCTBEHHUIIbI, a CO3pPEBa-
HUE CEeMSH — C epUOJIOM LBETEHUS psAOMHBI 00BIKHOBEHHOH. OceHHee pac-
L[BEUMBAHHE JINCTHEB OCHHBI HACTYMAET B CPOKHU OJIU3KHE K CPOKAM IOXKEITe-
HUS TUCTHEB y Oepesbl Oenoi.

3anBeTaHue U 3€JCHEHUE JUCTBEHHUIIBI CHOMPCKONW MPOXOAUT OAHOBpE-
MEHHO € Mas 110 HIOHb. B 3T0 ke Bpems LBeTeT uBa OpenuHa, 1 HEKOTOphIE
WIbMBI, Pa3BEPTHIBAIOTCS JUCThs y YepeMyxH oObIKkHOBeHHOU. Co3peBaHue
CEMsIH JIMCTBEHHUIIbl HACTyNaeT MOCJE CO3pEeBaHUs Kemyaei ayda yeper-
yaroro. [loxkenTeHne XBoM HACTyHaeT Ha HEAEIIO MO3/IHEE MOKEITCHUS JH-
CTbEB Oepesbl Oeno.

3anBeTanue pssOMHBI OOBIKHOBEHHOH COBIAJaeT C Ha4aloOM IbUICHHS CO-
CHBI OOBIKHOBEHHOM. [10uTH 0HOBpEMEHHO 3aI[BETAIOT KJICH TaTapCcKuii, Oe-
peckier 00opoaaByaThlid, KUMOJIOCTh TaTapcKasi, KpyIInHA JIOMKast U C1a0u-
TeJIbHAs!, OOSPBIIIHUK MATUIECTUYHbIN, OapOapuc oObIKHOBEHHBIH. B 3TOT
NEPUO]] HAYMHACTCS CO3PEBAHUE CEMSH UBbI OPEIUHBI U OCHHBI.

Hauano 3anBetanust 4epeMyxH COBIAIACT C Ha4YajIoM MBUICHUS €JIM U Ha-
YajuoM pocTa Mo0OeroB y eI U COCHBL. B 3TOT ke nepuos MOKphIBAOTCS JH-
CTBOH JIMCTOIAAHbIE BU/IbI JIECOOOPA3YIOIIUX MOPOI, 3aI[BETAIOT HEKOTOPHIE
BUJIBI SICEHS, JIECHAsE CMOPOANHA. Bpemst paciryckaHusi TUCTBBI U Y€pPEMYyXHU
COBIIAJIAET CO BPEMEHEM 3€JICHEHHUSI JINCTBCHHHULIBL.

Ha ocHOBaHMM pacCMOTPEHHBIX BBILIE KapT 37€Ch MPEICTaBISETCS BO3-
MOYKHBIM BBITIOJTHUTD PHC.39, KOTOPBIM HAITISIHO UIUTIOCTPUPYET IIUPOTHBIE
IPaJUEHTHl pa3HOOOpa3usi CPOKOB HACTYIUICHUS! (DEHOCOOBITUN Y JIMCTBEH-
HUIIbI, OCHUHBI, YePEeMyXU U Oepe3bl CONPSIKEHHBIX ¢ U30JMHUAMU CPEAHEn
JeTHEH TeMIlepaTypbl MPU3EMHOI0 Bo31yxa B paiione 3amaaHo-Cubupckoin
paBHUHBIL. J{J151 TUCTBEHHUIIBI, OCHHBI M YepEMYXH Ha puc.39 oKa3aHbl JaThl
3alBETaHMsI, CBUJCTEIbCTBYIOIIME O CPOKAX MIPOTEKAHUS PEPOAYKIIMOHHOTO
nporecca; a A Oepesbl — JAaThl Hayajla BECEHHETo 3eJICHEHUsI U OCEHHETro
MOXKENTCHHUS JTUCTHEB, KOTOPBIE CIIy)KaT MHIMKATOpPaMH X0/Jia HE MEHEe Bax-
HBIX MPOIIECCOB — AbIXaHUs U (oTocuHTe3a. Kak BUIUM, B HAlPaBIEHUH OT
I0KHBIX K CEBEPHBIM IIMPOTHBIM I'PAHUIIAM apeajioB JECOO00Pa3yIOIIUX I10-
pox B 3anagHo — CHOMPCKON paBHUHE CMEIIEHUS] CPOKOB HACTYIUICHUS 3TUX
(eHOoCcOoOBITHI HEPEIKO JOCTUTAIOT IBYX M 00JIee MECSIIeB.

Takum 00pa3oM, pacCMOTPEHHBIE MaTepUallbl CBUJACTEILCTBYIOT O TOM,
YTO TeMIepaTypHbIii pexxuM 3anagHo-CubupcKoil paBHUHBI BEChMa KECTKO
peryiaupyeT NpoayKTUBHOCTb U APYTHE XapaKTEPUCTUKU JOMUHAHTOB PACTH-
TEJILHOTO MOKPOBAa B IMIMPOTHOM HampasieHuu. MX 3akoHOMepHOe, MIaBHOE
W3MEHEHHE B JAHHOM HAlpaBJICHUM COXPAHHUTCA M MpPU JaJbHEUIIEM IJIO-
0aIbHOM MOTEMJICHUN KIMMaTa.
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Puc.39. IllupoTHble IpagueHTbl pa3HOOOpa3usi CPOKOB HACTyIUIEHUs (e-

HOCOOBITHI y nuctBeHHUIB! (1), ocunsl (2), uepemyxu (3), 6epessl (4,5)

U U30JIMHUHU CPEIHEH JIETHEH Temreparypbl mpu3eMHoro Bosayxa B °C (6)
B paiione 3anaaHo-CuOupCcKol paBHUHBI.

C YUCTOM 3TUX 3aKOHOMCpHOCTCﬁ B PaBHUHHLBIX YCJIOBHUAX CTALIMOHAPBI

AJI MOHHUTOPHHTA U BBIITOJIHCHUA XpOHO6I/IOJ'IOI‘ MYCCKOI0 aHaJin3a 1ejIccoo-
6pa3H0 MMPOCKTUPOBATH 110 JIMHHUU HIMPOTHO-OPUCHTUPOBAHHOI'O 5KOJIOTHUYC-
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CKOro npouiist, pa3Melias ux 4yepe3 paBHbIe rpaaliy MUPOTHl MECTHOCTH.
Hampumep, Tak, kak nokazano Ha puc.32. Kak Buaum, Uisi UCCIEIOBAHUS
JIECHBIX PACTUTENBHBIX cUcTeM 3amnagHo-CHOMPCKON paBHUHBI JOCTATOYHO
UMETh TpU cTanuoHapa. [loka3anHbli Ha puc. 32 KpalilHU CEBEPHBIN CTallU-
oHap Oy/IeT pacIoyIOKeH yXKe B TYHJpe. A ¢ 10ra HAMEUEHHBIN sl CTallMOHA-
POB XpOHOOMOIIOTUUECKHUX MCCIIEOBAHUI MOXKET OBITh NMPOAOIDKEH eIlle Ha
J1Ba — JJIs1 JIECOCTEIHU U CTEIIN.

IIpu TakoM pa3MelIeHMH XPOHOOHMOIOTHYECKHX CTAIlMOHAPOB HAKO-
IUICHHbIEC B HUX Pe3yJbTaThbl HCCJIEJ0BAHUI B X0/ie IT100aIbHOI0 H3Me-
HEeHHUsl KJIMMaTa OyAyT OTPaKaTh 3aKOHOMEpPHbIe, OCTeNeHHbIe H3Me-
HEHHsl CBOICTB PACTHUTEJBHBIX CHCTEM B HallpaBJIeHHUH N3MEHEHHS reo-
rpaguyeckoi MUPOTHI MECTHOCTHU. B pe3ynbrare Ha OCHOBE ITUX JIaHHBIX
MOYKHO BBIMOJIHATh XPOHOOMOJOTMUYECKUN aHAIN3 3aKOHOMEPHOCTEH n3Me-
HEHUS PACTUTENBHBIX CUCTEM HE TOJIBKO B MECTAX AMCIOKALMM KaKJI0To OT-
JIEJIBHO B35TOrO CTAllMOHApa. YAACTCS TAKAKEe BBIACHHTH OCHOBHBIE 3aKO0-
HOMEPHOCTH JJIs1 BCETO KPYITHEMIIIErOo B MUPE IKOJIOTMUECKOT0 IIOJIUIroHa 3a-
nagHo-CHOUpPCKOl paBHUHBI: MyTeM MHTEPHOJISIMH HA MPOMEXKYTOYHbIE
TePPUTOPHH Pe3yJIbTATOB HCCAeI0BAHNN CHCTEMHO (DYHKIIMOHMPYIOLIHMX
cranuoHapoB. KoopauHaThl TakMX BapUaHTOB BO3MOYKHOM MHTEPIOIALUU
Pe3yNbTaToB XPOHOOMOJIOTHYECKOro aHanuza B 3amagHo-Cubupckoil pas-
HUHE [I0Ka3aHbl HAa puc.32 3aKkpyNIEHHBIMU NpsiMoyrojapHuKamu. IlpuBsska
00BbEKTOB U Pe3y/1bTATOB MCCJICI0BAHUNH K IIMPOTEe MECTHOCTH, (1M0100-
HO KaK JeJIaeTcsl NPUBA3KAa K a0COJIOTHOM BBICOTE MECTHOCTH B ropax)
MO3BOJIUT ABTOMAaTH4YECKH Y4eCTh NPHUPOAHYIO 1M PepeHIHaAnNI0 BIUsI-
HMS M3MEHEHHUsI KJINMATa, KAK BO BpEMEHH, TAK M 110 TEPPUTOPUH CYLIH.

B paccmarpuBaeMOM KOHTEKCTE OKOJIO 6-7 CHCTEMHO OpPraHM30BAHHBIX
CTAallMOHAPOB XPOHOOMOJOTMYECKUX HAOIIONCHUN MO3BOJAT BBIICHUTH OC-
HOBHbBIE 3aKOHOMEPHOCTU JAMHAMUKHM BCETO LIMPOTHOIO JMana3oHa pacTH-
TEJIBHOI'O ITOKPOBA KPYIHEHMIIIETO B MUPE IKOJIOIMUECKOrO MOJIUIOHa 3ana-
HO-CubMpcKoil paBHUHBL. B HeM OyayT mpeacTaBieHbl TyHIpA, JIECOTYHIPA,
Talra, JIeCOCTeNb U crenb. [IpuTtoM aerajmM3anus 3aKOHOMEPHOCTEH H3-
MEHEHHsI ITHX PACTHTEJbHBIX CHCTEM B IEepHOA TPpaHchopManuu Kiu-
MaTa OyleT BBIIOJHATHLCS KaMepaJbHo, 0e3 J0NOTHUTEIbHBIX M0J1eBbIX
HCCJICJOBAHHUI, a IIyTeM HHTEPNOJISIHMU Pe3yJbTaToB padoThl CHCTEMHO
OPraHM30BaHHOI CeTH XPOHOOMOJIOTHYECKHX CTAIIHOHAPOB (CM. IVIaBy 2).

B cBere yxe HaKOIUIEHHOTO OIbITa MHTEPHOJSALMOHHBIN IPOrHO3 IPU
XPOHOOHOJIOTUYECKOM aHAJIN3E YSI3BUMOCTH PACTUTEIBHBIX CUCTEM KPYITHBIX
PaBHUHHBIX TEPPUTOPHUI JOIDKEH 00s13aTeNIbHO 0a3UpOBAThCs HA CUCTEMHOM
OpraHu3ay paboTHI CeTH LIEHTPOB XPOHOOHOJIOTHYECKOTO aHAIN3a, IPHUMe-
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HEHUU UMU eIMHON METOUKU cOopa 1 00pabOTKH Pe3yIbTaTOB XPOHOOUOIIO-
TMYECKUX HAOIONEHUH M BBIOJHEHUN KOMIUIEKCHOTO aHAJIN3a YSI3BUMOCTH
pPaCTUTEIBHBIX CUCTEM PETrHOHA. B Hay4yHO-METOM0JIOrMY€CKOM OTHOLICHUU
1eJIECO00Pa3HOCTh NPUMEHEHUSI MHTEPIIONSAIIMOHHOTO ITPOrHO3a MOATBEPXK-
JIA€TCsl HE TOJIBKO IPOBEPKOM M HAKOILJIEHHBIM OIBITOM €r0 MCIIOJIb30BAHUS
B UHTPOAYKLUU pacTeHUN. Best COBOKYNHOCTH MMEIOIIMXCH B HayKe JAaH-
HbIX M NPOM/LIIOCTPUPOBAHHBIX BbIIIE KaprorpauyecKux mMarepua-
JIOB TOKe Y0eAuTeJIbHO JO0KA3bIBAIOT 1eJec000pa3HOCTh NMPHMEHEHUs!
HHTEPIOJISIHNOHHOIO IPOrHO32 HA OCHOBE 00bEKTHBHO CYIECTBYIOIIHUX
3aKOHOMEPHOCTEH TMOCTeNeHHOr0 M3MeHeHHsl OMOJIOrHYeCKUX CBOWCTB
PACTUTEIBLHBIX CHCTEM II0 Mepe U3MEHEHHs reorpagpuyeckoi MHPOThI
MECTHOCTH B YCJIOBUSAX ILIAKOPOB.

Ha nanno#i ocHOBE B mpezenax OXBaYeHHONH XPOHOOMOIOTHYECKUMHU CTa-
LUOHApaMU JF000H KPYMHON HIMPOTHO-IPOCTHPAIOIICHCS PaBHUHHOW Tep-
PUTOPUH MOKHO BBIIIOJIHUTH MHTEPIIOJIALIMOHHBIN IPOrHO3 HA BCE IIPOME-
JKYTOYHBIE IIYHKTBI, PACIIOJIOKEHHBIE IIOCPEIUHE MEK Ty cTanroHapamu. /st
3TOrO Hy’KHO MOJyYHMTh YHCIIOBBIC OLEHKH YA3BUMOCTH M BPEMEHHOIO X012
M3MEHEHUH NIPOTHO3UPYEMOU PACTUTEIILHON CUCTEMBI, KaK CPEIHUE JJIs KO-
OpJAMHAT HIMPOTHl MECTHOCTH MEXAY JABYyMs ONMIKAaHIIMMU XPOHOOUOIOTH-
YECKMMU CTalOHapamu. B Takom cilyyae NMpU MHTEPIOJALHMOHHOM IPO-
THO3€ pe3y/IbTaTOB XPOHOOMOJIOIMYECKOr0 AaHAJIN3a HMeeTCsl peajibHasi
BO3MOKHOCTh AaBTOMATHYECKH Y4eCThb JefiCTBHE BCEro KOMILIeKca (pak-
TOPOB cpelbl OOMTAHMS U BHYTPHIECHOTHYECKHMX CBsi3eil B PacTHUTeNb-
HBIX CHCTeMaX. JTO CTaHET BO3MOKHBIM IIOTOMY, YTO 6a30BbIe XpOHOOUOIIO-
TUYECKHUE CTALMOHAPBI, 110 JAHHBIM KOTOPBIX BEAETCS MHTEPIOJALUOHHBIN
MPOTHO3, OyIyT OPAMHUPOBAHBI C YUYETOM Teorpaduyeckoil MUpoTHl MECT-
HOCTH, IPUPOAHOM 30HATILHOCTH U CBA3aHHBIX C reorpaguueckoi cpeaoi xa-
PaKTEPUCTUK PACTUTEIBHBIX CUCTEM. A caMH pe3yJbTaTbl HHTEPIOJISALIMOH-
HOTO MPOTHO3UPOBAHUS OyIyT OCHOBBIBATHCS Ha (PaKTHUECKUX MaTepHajax
BBICOKOKBAJTM(UIIMPOBAHHOTO CTALIMOHAPHO BBHIIIOJIHEHHOTO XPOHOOUOJIOTH-
YECKOT0 aHajM3a, YTO 00ECHEeYUT O4eHb BBICOKYIO TOYHOCTh ITPOrHO3UPOBA-
HUS.

PaccMoTpeHHBIN BbIIIE MaTepHUall WIUIIOCTPUPYET PEaIbHOCTh OCYIIECT-
BJICHHUSI UHTEPIOJISILIMU PE3YJIBTATOB XPOHOOHOIOTMYECKOTO aHaI13a IS JII0-
OBbIX KPYHHBIX IIHPOTHO-OPUEHTHPOBAHHBIX PABHUHHBIX TeppuTopuit. [Ipu-
4eM MHTEepPHOJHPOBATh B NMpeaesax 3THX TePPUTOPHII MOKHO OyaeT mo-
JydeHHbIE HA CTAIIHOHAPAX KOJHYeCTBEHHbIE OLIEHKH BPEMEHHOI0 X01a
U3MEHEHHUH U CTENEeHH YA3BMMOCTH BCEX XapPaKTePUCTUK PACTHTEIbHBIX
CHCTeM B IepHox I100aabHON TpaHcdopManmu KjamMmara. biaropaps
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3TOMY 3PPEKTUBHOCTH PAOOTHI KaXKJA0T0 CTAIMOHAPA XPOHOOMOIOTMIECKUX
HaOIIOICHUH M €ro Hay4YHas [EHHOCTh MHOTOKPAaTHO BO3pacTaloT, a oluiue
3aTpaThl HA BBHIIIOJHEHUE XPOHOOMOJIOTHYECKOTO aHAJIN3a MUHUMHU3UPYIOTCS.

B pasButue cka3aHHOTO BHIIIE 3€Ch OBLIO ObI YMECTHO €I11€ OTMETHUTH I1e-
71€co00pa3HOCTh OPraHU3aLUU MOHUTOPUHIA U XPOHOOMOIOIMYECKOTO aHa-
JM3a PACTUTENIBHBIX CHCTEM (B TOM YHCJIe U arpo(pUTOLIEHO30B) B Mpeeiax
emte 0os1ee KPYNMHOTo 00beJMHEHHOT0 UPOTHOIO NPOoG Wi TepPUTOPHIA
3anaano-Cudupckoii paHuHbI Poccniickoii ®@enepanuy 1 pacnooxKeH-
HBIX I0’KHee PABHHUHHBIX IPOCTOPOB ApPyrux pecnydank Obismero CCCP.
[Ipu Takoii opraHM3alMU KUCCIEIOBAHUN MOYKHO IPOCIEANTH XOJ [IABHBIX
MPOIIECCOB M3MEHEHMS PACTUTENBHBIX CHUCTEM B €lle OOJbIIEM HIMPOTHOM
JMana3oHe reorpaguueckux 30H: Ha pacctosHud cBbime 6000kM, HauMHAS
or 40° c.u1. 37ech OyayT NPEACTaBICHBI BCE UMEIOIINUECS MPUPOTHBIC 30HBI
CEBEPHOI0 MOJyIIAapHsl: 30Ha TYHJPbI, JIECOTYH/PHI, JIECHASL, JIECOCTENIHAS U
CTENHasl 30HA, 30Ha MOJIYIYCTbIHU U MyCTBIHU. J{Is1 KaXkK101 30HBI €Ile Co-
XPaHWIUCh XapaKTepHbIE TOYBBI, KIIUMAT, PAaCTUTEIBHOCTS, (hayHa. Hapsay ¢
TEM, 3[€Ch K€ IINPOKO MPEACTABICHO U OCHOBHOE pazHooOpa3ue arpopuro-
LIEHO30B, 00€CIeYNBAIOIUX POYKTOBYIO U CHIPbEBYIO O€30MaCHOCTH CTPaH
ceBepHOro noiymapus. imeercs u HeoOxonumast 171sl CpaBHEHUSI KOHTPOJIb-
Has 0a3a JaHHBIX O COCTOSIHUM PACTUTENBHBIX CHCTEM J0 Hayajla h3MeHe-
HUA KJIMMaTa, co3/lanHas 3a nepuoj cyuiectsoanus CCCP tpynamu MHOTHX
BBICOKOKBAJIM(UIIMPOBAHHBIX KOJUIEKTUBOB BEAYIIUX MPUKIAAHBIX U (HyHIa-
MEHTAJIbHBIX MHCTUTYTOB. J[pyroro Takoro sKOJOIMYECKOIO IOJUIOHA IJIs
HCCIIEIOBAaHUN HEBO3MO)KHO HalTu Hurge. OH yHMKaJIeH, KaK B CHJIy CBO-
eil OONbLION MPOTSHKEHHOCTH, PENPE3CHTATUBHOCTH, TaK M Pa3HOOOpa3HUs.
[TosToMy BBUAY OOIIEMHUPOBOTO 3HAYEHUS XPOHOOMOJIOTHUECKOrO aHaJIn3a
JTAHHOTO KOMILJIEKCA PacTUTENIbHBIX CUCTEM ObLIO OBbI 11e1eco00pa3Ho opra-
HU30BaTh 37I€Ch PabOTy MO0 MEXKAYHAPOJHBIM POTrpaMMaM C MPUBJICYCHUEM
CIEIIMAJINCTOB U CPEJCTB 3aUHTEPECOBAHHBIX CTOPOH.

CraHOBUTCS SICHO, YTO C€Th CTAMOHAPOB XPOHOOHOJOTMYECKUX Ha-
0JII01eHMIl 10JI7KHA pelpe3eHTATHBHO OTPAaXKaTh pa3Hoo0pasue KiK4e-
BBIX 00bEKTOB PaCTUTEJBHBIX cHcTeM. /[axke Ha IpuMeEpPe PaCCMOTPEHHBIX
BBIIIE MaT€pPUATIOB MOXKHO OBLIO HAIVISIIHO YOETUTHCS B TOM, YTO JJisi 000-
CHOBaHMsI, IJIAHUPOBAHUS U CO3JAHMsI TaKOM palMOHAIBbHOM CETH CHUCTEM-
HO-OpPraHMW30BAHHBIX CTALIMOHAPOB XPOHOOMOIOTHYECKOTO aHalu3a PacTH-
TEJILHOTO TOKPOBAa PABHMHHBIX TEPPUTOPUN K HACTOSILEMY BPEMEHHU YXKe
uMmeeTcs HeoOxoaumasi HayuHas ocHoBa. B mepuon 10 Hayasia mio0anbHOTo
W3MEHEeHMs KJIMMara HakKoIUleHa KpymnHas 0a3za marepuajoB (PaKTHUEeCKHX
HaOIIOICHU 32 PACTUTEJIbHBIMUA CUCTEMaMHU OOJIBLIIMHCTBA peruoHoB. [lo-
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no6Ho, Kak Uit Poccuu, cBeeHHs O pacTUTENILHOM IOKPOBE HUMEIOTCS U
JUISL TEPPUTOpUIA OONBIIMHCTBA APYTUX CTpaH. Hapsay ¢ Tem, 1aBHO mpwH-
BEJICHA B M3BECTHOCTb XapaKTEPHCTUKA pPa3MEILEHUs] U MPOIYKTUBHOCTHU
OCHOBHBIX arpo(puToueH030B, KOTOphIe 00ECIEUNBAIOT MPOAYKTOBYIO Oa3y
HaceleHus, 6a3y TEXHHMYECKOro U (hapMaleBTUYECKOTO CHIPhS, a TAaKXkKe OC-
HOBHBIX MHTPOAYIIMPOBAHHBIX PACTEHUI BBEACHHBIX B KYIBTYpY JUIS 3eje-
HOTO CTPOMTENbCTBA. Bce OHM Takke MpelCTaBIsAOT COOOH OYEeHb Ba)KHBIC
00BEKTHI XPOHOOHOIOTHUECKOTO aHaIN3a B IEPUO] IIT00ATFHOTO U3MEHEHUS
knuMara. OmyOnuMKOBaHBI M BeChbMa KPYIHBIE CBOJKH, 00OOIIaroIme Ha-
paboTanHy0 MH(OPMALMIO O PACTUTEIBHOCTH 3€MHOTO IIapa B MEPUOJ €
(dbopmMHpoBaHus 70 Hayala M00AJIBHOTO M3MEHEHHs KIMMara (CM., Hallpu-
Mmep, [.Banbrep,1968,1974). Pa3paboranbl METOAMKH HUCCIEIOBAHUN, KO-
TOpBIE JaIOT BO3MOXKHOCTH € JJOCTATOYHOW MOJIHOTOH MOJIYYUTh HEOOXOIH-
MbI€ MCXOJIHBIE CBEJCHMS JJISi BHIOOPA KIFOUEBBIX OOBEKTOB UCCIEIOBAHUM,
MOHUTOPHHTA M XPOHOOHOJIOTMYECKOTO aHAINW3a PacTUTENILHOIO MOKPOBA.
B ux uucne paborsl B.H. CykaueBa, C.B. 3oun, I'Il. Morosusnosa (1957);
JLE. Ponuna, H.II. Peme3oBa, H.W.bazunesuu (1968); B.1. BacuneBuua
(1969); H.H. beiitneman (1974); b.M. Mupxkuna, I.C. PozenGepra (1978);
I0.A. ®unmumuenxko (1978); T. A. Pa6ornosa (1987) ;}O.P. lllensar-Coconko,
B.C. Kpucauenxko, S.1. Mosuan (1991), B.1. Caxaposa (2006), aBTOpcKuX
KOJUIEKTUBOB «IIporpamMmbl U METOIMKN GHOT€OIIEHOIOTHYECKHUX UCCIIEI0Ba-
Huit» (1974), muororomuoro uznanus «llonesas reobotanukan(1959 — 1976)
1 MHOTHE JIpyTHE.

s mombopa pemnpe3eHTaTUBHBIX KIIOYEBBIX OOBEKTOB B PAaBHHHHBIX
YCIOBHUAX MOXXHO BOCIIOJIB30BAThCS YXKE HAKOIUICHHBIM OOraTeiIInM OIlbl-
TOM KJ1acCU(UKAIIMKM PaCTUTEILHOCTU U OMOreo1eHo30B. B 3aBucumoctu ot
KOHKPETHO MOCTaBJICHHBIX 33]1a4 XPOHOOHOIOTMYECKOTO aHAIN3a KITIOUEBbIE
00BEKTHI MOTYT OBITh IOZOOpPaHBI B COOTBETCTBHHU C 33/1a4aMU U MpopuiieM
IUTAHUPYEMBIX UCClIeoBaHUN. Hampumep, mpu akieHTUPOBAHUH HCCIIE0-
BaHUI Ha MPOOIEMBI JIECOBOACTBA, JTYTOBOACTBA U MACTOMUIIHOIO XO35iCTBa
B HACTOsIIee BpeMsi MOAOOp KIIOYEBBIX OOBEKTOB IMOKA €IIe MOXET OBITh
BBIIOJIHEH C YY€TOM PaHee BBISABICHHBIX THUIIOB JIECOB, JYI'OB M MAcCTOMIII.
[Ipu XpoHOOHOIIOTHYECKUX UCCIENIOBAHUAX HA YPOBHE (PUTOLIEHO30B, MO-
60p KIIIOUYEBBIX OOBEKTOB JIOJKEH OBITH COINIACOBAH C TAKCOHOMHEH (puto-
LIEHO30B U MPHUHATHIX IJIs 3TOr0 re000TaHUYEeCKUX peKOMEeHAauui. A npu
XPOHOOMOJIOTHYECKOM aHaIM3e Ha OMOreOLlEHOTUYECKOM YpPOBHE COCTaB
KITIOUEBBIX OOBEKTOB JOJDKEH OTPaskaTh MPECTaBICHHbIM HA0Op THIIOB O1O-
reoleH030B. Bo Bcex ciryyasx B Ka4eCTBE METOJI0JIOIMYECKOM OCHOBBI pele-
HUS 3THX 33J1a4 11eJ1eco00pa3HO KOMILJICKCHO YYUTHIBATh YK€ HAKOIUICHHBIN

145



OTIBIT BHIOOPA KIIFOUEBHIX OOBEKTOB UCCIICAOBAHMI B HAyKaX COOTBETCTBYIO-
mero npodmis. Ha ocHOBe MMEOMIErocst OnbITa JOKHBI OBITH OPraHU30-
BaHbI CTAIlMOHAPHBIC IPEEMCTBEHHBIE XPOHOOUOIOTUYECKHE UCCIICAOBAHMS,
MO3BOJISIIOIME HAKOMUTHh 0a3y JaHHBIX JUIS KPATKOCPOUYHO — TOITAIHOTO
U JOJTONEPUOTHOTO aHAIKW3a. B paBHHHHBIX YCJI0BHSIX MOJTYyYeHHbIe Ha
OCHOBE BBIOPAHHBIX KJIIOYEBBIX 00bEKTOB Pe3yJbTaTbl XPOHOOHOJIOTH-
YeCKHX HCCJIe0BAHMI MOTYT ObITh HHTEPNOJIMPOBAHBI /ISl 00IIMPHBIX
TePPUTOPHIL.

Taxkum 00pa3om, Hy>KHast KOPPEKTUPOBKA KOOPAMHAT U KoJIndecTBa 6a3o0-
BBIX CTallMOHAPHBIX LIEHTPOB XPOHOOMOJIOTMUECKUX HAOIIOIEHHUH B YCIIOBH-
X IJIAKOPOB Oy/IeT BBINOJHEHA C YUE€TOM HU3JI0KESHHBIX BBIIIE PEKOMEH 1AL
Y HaKOIUICHHBIX JI0 Hayaja U3MEHEHHs KIMMaTa MaTeprasioB OOTaHUYECKUX
UCCIIeIOBAaHUNA. A B JaJbHEHIIEM, 10 MEpe Pa3BUTHA IpOIecca U3MEHEHUS
KJIIMATa U BBI3BAHHOTO ATUM M3MEHEHHsI CTPYKTYPBI M IPOJYKTUBHOCTH pac-
TUTEJIBHBIX CUCTEM, BCE PaHee HAKOIJIEHHbIE CBeleHHUs ToKe Oy1yT MMeTh
BaskHelilllee 3HAYEHME, HO Y2Ke KAaK KOHTPOJIbHAs 0232 JaHHBIX /1 CPaB-
HEHMS U OLeHKH MPOUCXOAAIIUX U3MEHEHHU .

Jnst Toro 4to0bl B pexuMe T100anbHOI TpaHchopMaliy KIMMaTa yuecTb
POJIb ¥ IMHAMUKY U3MEHEHHH Y KYJIBTUBUPYEMbIX PAaCTEHHI B PABHUHHBIX YC-
JIOBUSIX U HA 9TOM OCHOBE BHOCHUTH PETYISIPHbIC MHHOBALIMOHHbBIE KOPPEKTUBBI
B PEKOMEH/IAIMH 10 MX BBIPAIIMBAHUIO, HY>KEH HOCTOSHHBIA XpOHOOHOJIOTH-
YEeCKUI aHaJIM3 U CO3/IaHHBIX arpoduToreHo30B. I109ToMy OOBEKTHI TAaKOro
XPOHOOHOIOTHYECKOTO aHAJIN3a JIOIKHBI OBITh TakXKe B c(hepe BHUMAHUS MIPO-
EKTUPYEMBIX CTAIlIOHAPOB, KaK M MPHUPOAHBIE PACTHTENIbHBIE CUCTEMbL. Best
MOCTIEIOBATEIbHOCTh MEPOTIPUATHI CBSI3aHHBIX C TMOIOOPOM HYKHBIX KIIFO-
YeBbIX 00BEKTOB UISi XPOHOOHOIOTMYECKOTO aHaN3a arpopUTOICHO30B aHa-
JIOTUYHA TOW, KOTOpasi Obljla PACCMOTPEHA BBIILIE B OTHOIIEHHH €CTECTBEHHO
(opMUPYIOLIMXCS PACTUTENBHBIX CUCTEM. Takke Kak U B CIIydae ¢ IIPUPOIHBIM
pacTUTENbHBIM IIOKPOBOM Pa3MeIlleHHE KOHTPOJILHBIX 00BEKTOB XPOHOOHOIIO-
THYECKUX HAOMIONEHU HEOOXOIMMO TUIAHUPOBATH C YYETOM Pa3HOOOpas3us
MOBE/ICHHS MHTPOYLIEHTOB B KYJBTYpPE B IIPEAEIax BCEro apeajia uX BO3/IEbl-
BaHMs. BeIACHEHHBIE HA HAYAILHOM Tarle U3MEHEHUS KIMMara )KU3HEHHOE CO-
CTOSIHUE U MPOAYKTUBHOCTh HHTPOAYLIMPOBAHHBIX PACTEHUH OydyT UCIOIB30-
BaThCs B JJAJIbHEHIIIEM Kak KOHTpOuIb. [Ipu 3TOoM B epuos u3MEeHEeHus! KiuMara
OCHOBHBIMH 33/1a4aMH XPOHOOHOJIOTMYECKOTO aHajIu3a arpoHUTOLEeHOTHYE-
CKHX CHUCTEM U MHTEPIOISALMOHHOIO MPOrHO3a PE3ylIbTaToB Ha IPOMEKYTOU-
HbIE TEPPUTOPUU SIBIISIFOTCS CIEIYIOIINE.

1.MccnenoBanue 3aKOHOMEPHOCTEH M3MEHEHMs MOKa3aresel AKU3HECIO-
COOHOCTH MHTPOIYLUPOBAHHBIX PACTEHUH B JMANa3oHE TEPPUTOPUHU OXBa-
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YEeHHOM 0a30BBIM COCTAaBOM XPOHOOHUOIOTHUECKUX CTallMOHAPOB. BrsiBneHE
IPAaHUL] TEPPUTOPHUH, I1I€ UHTPOAYLIUPOBAHHBIE PACTEHUs UMEIOT OIITUMAIIb-
HBIE XapaKTePUCTUKH JKU3HECIIOCOOHOCTH U NpoAyKTUBHOCTH. DopMupoBa-
HUE 3aKIIOYEHUS O 11eJecO00pa3sHOCTH KYJIBTMBHPOBAHUS HCIIBITHIBAEMBIX
HHTPOLYLUUPOBAHHBIX BUJOB PACTCHUM.

2.M3yuenue pexuma arpoTeXHUUECKHUX [IPUEMOB YX0/1a 3a PAaCTEHUSIMU B
JMana3oHe 0a30BOro0  COCTaBa XPOHOOMOJIIOTMYECKHX cTanuoHapoB. Ompe-
JIEJICHUE ONITUMAJILHOTO PEXKUMA arpOTEXHUYECKUX IIPUEMOB JUIsl U3y4aeMOi
TEPPUTOPUH KYJIbTUBUPOBAHUS PACTCHUM. IHTEPIIONAUOHHBIN IIPOTHO3 pe-
KOMEHJALMM 110 arpOTEXHUKE BbIPALUBAHHUS.

3.AHanu3 3KOHOMHUYECKOH 3(PPEKTUBHOCTH BBIPALIMBAHUS PACTEHUH 11O
6a30BbIM XpPOHOOMOJIOTUYECKUM CTallMOHAapaM. VHTEpIOAIMs pe3yabTaToB
9THX MCCIIEOBaHUHN U (OPMUPOBAHUE 3aKIIIOUEHUS 00 YKOHOMHUYECKOH (-
(eKTUBHOCTH BBIPAIIMBAHUS PACTCHUHN U Pa3BUTHS arpoOHU3Heca B peaesax
M3y4aeMOro KyJIbTUIEHHOTIO apeala.

B niennom 1o pesysibraraM CTalmOHAPHBIX XPOHOOMOJIOTMYECKUX UCCIIENIO0-
BAaHWUM PACTUTEIBHBIX CUCTEM IUIAKOPOB Pa3HBIX IIUPOT YAACTCH BBIACHUTH
BPEeMEeHHOIi X0/l IIPOMCXOSIIINX M3MEHEHHii, HX CKOPOCTh, CTeNeHb Ysi3-
BHMOCTH M YCTOHYHBOCTb PACTHUTENbHBIX CHCTEM 110 IPAMEHTaM LIHPO-
ThI MECTHOCTH.

PaccmoTrpeHHas BO BTOpOM INIaBe KHUTH METOLOJOTHYECKasi OCHOBA XpO-
HOOMOJIOTMYECKOTO aHAJIM3a, MOXKeT HAWTH NpPUMeHeHue JIsl Hcciaeno-
BAaHHUSI PACTUTEJIbHBIX CHCTEM /1000l KOHKPETHOH 3aMHTepecOBAHHOM
cTpaHbl. BHINOIHEHHBIN HA 3TOI OCHOBE XPOHOOHOIOTUYECKUI aHaIU3 MO-
3BOJIUT C BBICOKOM CTEIIEHBIO YyBCTBUTEIILHOCTH U CTATUCTUYECKU JOCTOBEP-
HO IIOJIyYUTh KOJIMYECTBEHHYIO OLICHKY CTEIICHH YSI3BUMOCTHU PACTUTEIIBHBIX
cucreM. J[acT BBIICHUTH BpeMeﬂﬂdﬁ X0/l U3MEHEHHH 32 JII000H M3y4eHHBIN
nepuof Tpanchopmanuu kinmara. CTaHeT BO3MOKHBIM KOJIMYECTBEHHO OI1e-
HUTb Pa3JIU4HbIC ACIIEKTHl CYMMAapHOUM YCTOMYNBOCTH PACTUTEIIBHBIX CUCTEM
KAaK MHTErPAJIbHOIO PE3yabTara YaCTUYHBIX YCTOMYMBOCTEM MX Pa3HBIX Xa-
paktepuctuk. [IpuroM ymactcsi yuyecTb HE TOJIBKO HEOIAronpHUsTHBIC, HO U
OnaronpuaTHbIC BO3/IEHCTBHS B IIEPUOJ U3MEeHeHus KiumMata. [IpencraBurcs
BO3MOKHOCTH KOJIMUECTBEHHO OLICHUTH CTEIIEHb OIM30CTH YSA3BUMOCTH KaX-
JI0TO HAOJIOIaeMOT0 MoKa3aTeNs K PyHKIMOHAIBHON 3aBUCUMOCTH.

B pasButue BBIIEU3TI0KEHHOIO 3[1€Ch YMECTHO €1le PacCMOTPETh KOHILIel-
TyaJbHbIC ACHEKTbI H BO3MOKHOCTH TOTAJIBHOIO XPOHOOMOIOTHYeCKOro
aHa/M3a (peHOCOOBITHII pacCTeHUI Ha YPOBHE BCeX PABHMHHBIX TePPUTOPHIi
Hameill miaHersl. Kak mpezacTasisercs, HEOOXOAUMOCTb TAKOIO TOTAJILHOTO
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XPOHOOMOJIOTMYECKOro aHan3a (peHOCOOBITHH Y)Ke Ha3pera U JISKUT, YTO Ha3bl-
Baercs, Ha noBepxHocTy. Llesiecoo0pa3HOCTh U pealbHOCTH TOTAJIBHOIO XPO-
HOOMOJIOTMYECKOr0 aHAIN3a (PeHOCOOBITHH Y PACTeHMIl J0Ka3bIBaeT U BeCh
PACCMOTPEHHBIN B TPeThel IJIaBe KHUIH ONBIT MCC/Ie0BAHNI BbINOJIHEH-
HbIX B Kazaxcrane. B 1101163y 3T0ro roBopsT Takxke pe3ysbTrarbl UCCIEI0BaHUN
BBINOJIHEHHBIX Ha Teppuropun EBponelickux rocynapcts U Poccun. OHu cBu-
JIETENILCTBYIOT, YTO MEHSIOIINECS KIMMAaTHUECKUE YCIIOBUS OKa3blBAalOT OYEHb
MOIIIHOE JIaBJieHHe Ha ()EHOJIOrMYECKUE MPOLECChl Y pacTeHU caMoi pa3HOn
reorpaduueckoi mpuypoueHHocTd. [loaTroMy denonorus pacteHuii Bce domnee
CT@HOBHTCSI OOBEKTOM CaMOT0 MPUCTAIILHOTO BHUMAaHUSI MHOTHX HCCIIE/IOBaTe-
Jel pa3HbIX CTpaH (CM. Marepuaibl massl 1 u 3).

Kak noka3zayin marepuaisl BoIIOTHEHHBIX B Ka3zaxcrane vccnenoanuii (1ia-
Ba 3), B epHOJ N3MEHEHUsI KJMMara y PacTeHUi B MOAABISIONIEM OOJbIINH-
CTBE CIIy4aeB YK€ MMEET MECTO O4YeHb CYyIIIECTBEHHAs! pa30aiaHCUpOBKa paHee
CIOXUBILETOCs X0a (peHocoObITHil. [IpruMenenne pa3paboTaHHON METOIOIOTH-
YECKOM OCHOBBI U METO/IOB XPOHOOMOIOTHYECKOTO aHAIN3a 1aeT BOSMOKHOCTD
N0JIy4aTh 00beKTHMBHYIO, CTATHCTHYECKH JOCTOBEPHYI0 KOJIMYeCTBEHHYIO
OLICHKY CTelleHH YA3BHMOCTH ()eHOCOOBITHII B 0YeHb IIMPOKOM IHANA30-
He MX M3MeH4YUBOCTH. [Ipy 3TOM Ha OCHOBE yCTAHOBJIEHHBIX BEIMYMH KOppeE-
JSILIMOHHBIX OTHOIIEHUM U IOCTPOEHHBIX JMHUM PErpeccuu NpeCTaBIIsAeTCs
BO3MOKHBIM KOJIMUECTBEHHO HCCJIEA0BATH CTeNeHb OJIM30CTH YSI3BHMOCTH
KAXKI0r0 Ha0/I101aeMOro (peHo10ru4eckoro coobITusi K QyHKIUOHAIBHOM
3aBMCHMOCTH. Y/[aeTCsl CTATHCTHUYECKU JOCTOBEPHO ONPEIEIHTh BPEeMEHHOI
X0/ M CKOPOCTH cMeleHHs1 eHOCOOBITHI. A TOCKOIIBKY B IIPOLIECCE TOTAIIb-
HBIX MCCIIEIOBAHUN PACTUTENBHBIX CUCTEM 3eMir Oy/ieT COOMOIAThCs IPHHIHIT
€IMHCTBEHHOI'0 pa3InyMs (KIUMara), To MoJy4eHHbIe pe3yJbTaTbl XpOHOOU-
0JIOTMYECKOI'0 aHAJIN3a OTPA3AT MMEHHO BJIMsIHHE KJIUMATOTeHHBIX (paKkTo-
POB B pe:kMMe BpeMeHHU UX JeicTBus. [IpenMyinecTBoM Takoro ToTaabHOIO
XPOHOOHOIOTHYECKOTO aHai3a (PeHOCOOBITHI Oy/IeT U TO, YTO HeoO0XOAuMbIe
HCCJIEI0BAHUS MOI'YT ObITH BBINOJIHEHBI IS JIIOOOI0 IYHKTA, JAaxe ecIu
MeTeOHAOTI0IeH!sl TaAM HUKOITIA He IPOBOIUJINCH.

Pazpaborannas MeTo[0I0rHUYecKasi OCHOBa M METObI XPOHOOHOIOrHYe-
CKOTO aHajH3a MaTepuayoB (EHOIOTHYECKUX HAOIIONCHUN MO3BOJISIOT 00-
pabatbiBaTh MaccuBbl MH(popManuu 00oro odbema. [Ipuuem nenarb 31O
UMEHHO B PEKHMME BPEMEHU MU3MEHEHUS KJIMMara, U YTO OYEHb BAXKHO — C
J0CTATOYHOMN JIJIs1 OMOJIOTMYECKUX UCCIIE0BAHUI TOUHOCTHIO U 00BEKTUBHO-
CTbI0, 00€CIIeunBaEMOM CTAaTUCTHYECKON OLIEHKON MOTYYEHHBIX PE3YJIBTaTOB.

[IaTHaATUIIETHHI OTIBIT PACCMOTPEHHBIX BBILLIE UCCIIEN0BAHUM B IIPEIEIax
KpYyIHOro 3Kkosiornyeckoro nosmrona or CesepHoro Tsaub-Illans go IlpuGan-
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Xalllbsi, MOHUTOPUHT ¥ XPOHOOHOJIOTMUECKUI aHAIN3 JAAaHHBIX 10 (PEHOIOTHU
JIOMUHAHTOB PACTHTEIIHHOIO TMOKPOBA MO3BOJIMIN YOEIUTHCS, YTO 3Ta pabora
JIOCTATOYHO MPOCTa B UCTOIHEHUU. Ho BMecTe ¢ TeM, MoiTyueHHbIE pe3ylibra-
Tl XPOHOOHOJIOTUYECKOT0 aHaln3a (PEHOJOTMUECKUX HAOIIONCHUM OYeHb WH-
(hopMaTHBHBI B OHOIOTHYECKOM OTHOIIEHNH. Ha MX OCHOBE MOYKHO CYIHTH 00
YSI3BHMOCTH M THHAMHKE BeCbMAa IIHPOKOIo KPyra Ba)KHeHIIMX MpoueccoB
U MOKa3areJsieil :Ku3Hecnocod0HocTn pacrenmii. Hanpumep, — o Havane, KoH-
e U JJIMTEIIbHOCTH MIEpHO/ia BEreTaluy; Hayaje, KOHIE U JIUTEIbHOCTH (ha3bl
aKTUBHOTO POCTAa PACTEHHI; Havyasle, KOHLE U JUTUTEIbHOCTH Neproza POTOCHH-
Te3a y pacTeHWii; Havale €KEeroJHOro IMKJIa PENpOAyKLUH; Havaie, KOHIEe U
JUTUTENTHHOCTH TIEPUO/IAa CO3PEBAHUS CEMSH; IMHAMUKE CO3PEBAHMS YpOKas pac-
TeHUI 1 MHOTHX JIpyTHX Iporieccax. Bee 3T cBenieHus Oy/tyT He TOJIBKO BaKHBI
JUISL H3ydEHHs BPEMEHHOTO X0/1a HAOMIONAEMBIX H3MEHEHHI1 B )KU3HU PACTCHUIL,
Ho, xak CBHIETENBCTBYET O TOM OIIBIT BBINOJIHEHHOTO XPOHOOMOIOTHYECKOTO
aHaM3a, M3JIOKEHHBIN B TPEThel IIaBe KHUIH, MOMy4YeHHas MHpOpMALUs He-
00xoMMa U JJIs TOTO, YTOOBI CYIUTh O XapakTepe Ipolecca pa3doanaHCUpOBKU
MEXBHIOBBIX OTHOIIEHUH B PACTUTEIHLHOM ITOKPOBE, BO3MOKHBIX M3MEHEHUSIX
€ro CTPYKTYpBbl, IPOITYKTUBHOCTH M OMOPa3HOOOpa3usl.

Hapsany ¢ Tem Bbicokass HHPOPMATUBHOCTh XPOHOOMOJIOTHUYECKOTO aHa-
au3a (EHOJIOTUH PACTECHHUN MO3BOJISET OYEHb ONEPATHBHO M 00beKTHBHO
CYAUTH 00 ySI3BUMOCTH PACTHTEJbHBIX CHCTEM B 1[€JI0M, KAK COBOKYII-
HOCTEH COBMECTHO OOMTAIOIINX BUAOB. [[pUTOM BBISICHUTH 3TO yAaeTcs Ha
OCHOBE KOJIMYeCTBEHHBIX MOKa3aTeJieil, 001b110r0 00beMa (PaKTHUECKOrO
Marepuaia, u, 4To 0COOEHHO BaKHO, — HA YPOBHE aHAJIN3a PYyHKIMOHAJIb-
HOIi 3aBHCHMOCTH ITPOUCXOISAIIMX U3MEHEHU B IEPUO/] II00ATbHON TpaHe-
¢dopmanuu KuMata. B 3ToM M03BOIISIOT YOEIUThCS U BCE pACCMOTPEHHBIE B
TpeThell I1aBe pe3ysbTaThl UcciaenoBaHui. IMu ObLTH POUILTIOCTPUPOBAHBI
JeTepPMUHUPYEMbIE U3MEHEHHEM KiInMaTa (DakThl COKPALCHUS JUITUTEIbHO-
CTH MEPHO/Ia BETeTAlMU PACTCHUN U CBSI3aHHOTO C 3TUM CHID)KEHHS UX IPO-
JTYKTUBHOCTU. BBISBIIEHBI (DaKThl CYIIECTBEHHOTO CMELICHHUsS J1aThl Hayasa
LBETeHUs1 Ha OoJiee MO3IHUE WM, HA0OOPOT, HA PAHHUE CPOKHU, BCIECTBHE
Yero KOPEHHbIM 00pa3oM MEHSUICS PEKUM PENPOAYKIUH: MPOJYKTUBHOCTD
HEKTapOBBIJCNICHHS U OINBIJICHUS PACTEHUH, KaYeCTBO U KHU3HECTIOCOOHOCTh
MPONYLHUPYEMBIX CEMsH, MPOLECC MePEKPECTHOTO ONBUICHUS U €CTECTBEH-
HOTO BO300HOBJICHHUsI pacTeHUi. VIMeHHO Onaromapsi peryispHbIM (EeHOIIo-
TMYECKUM HAONIOACHUSM M HUX XPOHOOHOJIOTHYECKOMY AaHaJU3y YAajJoch
YCTaHOBHTD, YTO MPOUCXOJAIINE U3MEHEHHs KIMMAaTa Y>K€ BbI3BAJIM KOPEH-
HbIE U3MEHEHHS B CaMbIX INIABHBIX MPOIECCaX XKU3HU pacTeHuid. M 4to 3Tn
U3MEHEHHUS JIOCTOBEPHO CBHUJIETEIIBCTBYIOT 00 HMMEIOLIEH MECTO BBICOKON
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CTETIEHH YSI3BUMOCTU M Pa30aJaHCUPOBKU PACTUTEIBHBIX CHCTEM B IEPHOJ
W3MEHEHUs KIIuMara.

[IpencraBneHHbIH BbIlIE 1a)e KpaTKUii 0030p MaTepuaioB OMyOIuKOBaH-
HbIX B «ATnace necoB CCCP»(1973), B cBOO o4epelib, TaKKe MOATBEPIKIAA-
€T BO3MOXXHOCTh pealli3alliil TOTAJIBHOTO XPOHOOMOIOTHYECKOTO aHaIu3a
(eHonorun pacTeHui B MEpHON M3MEHEHHUs KiuMmara. MiMu jokasbiBaercs
CYLIECTBOBAHME 3aKOHOMEPHBIX B IIMPOTHOM HAIIPABJIEHUU 30HAJIBHBIX W3-
MeHeHUH (peHOCOoObITUH y pacTeHuil. HarsaqHo ninmocTpupyercs HCKIIoYH-
TEJIBHO BBICOKAs MH(OPMATUBHOCTD, IIMPOKAasl JOCTYITHOCTh U PEaIbHOCTh
UCTOJIb30BaHMs (PEHOIOTUYECKUX HAOMIONEHHM IS 1ieNieil TOTaIbHOTO Xpo-
HOOHMOJIOTMYECKOT0 aHAIN3a BKHEHIINX N3MEHEHUH PaCTUTEIBHOTO MOKPO-
Ba. A TaxXe WUIIOCTPUPYETCS. 00bEKTHBHOCTh KOJINYE€CTBEHHONH OLCHKHU
YA3BUMOCTH (PeHOCOOBITHII PacTHUTEJBHBIX 3KOCHCTEM B INEepHOJ IVIO0-
0aabHOI Tpancopmanum kiaumara. Bmecre ¢ TeM, 3Tu U Mogo0HBIE UM
oIy OJINKOBaHHBIE MAaTEPHAIIBI IPYTUX CTPAH UMEIOT OOJIbIIYIO HAyUHYIO IIeH-
HOCTb, TaK Kak ObUIM COOpaHbl O Hayajla CyHIECTBEHHOW TpaHchopManuu
kauMara. OHHM NPeACTABJIAIOT CO000I0 KOHTPOJIbHYI0 0a3y JAaHHBIX I
MOCIIEIYIOIIEr0 MOHUTOPHUHIA, CPABHEHHUSI TPOUCXOAAIINX U3MEHEHUH (peHo-
JIOTMH PacTEeHUH, UX XpPOHOOMOJIOTHUYECKOTO aHAIN3a U OLICHKH YSI3BUMOCTHU
PaCTUTEIBHBIX CUCTEM B IIPOLIECCE U3MEHEHUS KIIMMara.

IToka3zaHHBI BbIIIE XapaKTep IOCTENEHHOIO, INIABHOTO U3MEHEHHUS Xa-
PaKTEPUCTUK PACTUTENBHOIO IOKPOBA IO IKOJIOIMUECKMM I'paJUEeHTaM ce-
BEPHBIX MIUPOT Ha Tepputopuu Poccun siBiisieTcst 001eii 3aKOHOMEPHOCTBIO.
[ToaTOMy Ta k€ TeHAEHIMS IOCTENEHHOIO U3MEHEHUSI U TIPUTOM HE TOJIBKO B
MIPOCTPAHCTBE, HO U BO BPEMEHHU, OyJIeT IOBCEMECTHO COXPAHATHCS U B IIEPH-
o7l M100anbHOro M3MeHeHus Kiaumara. [loaTBepikaeHre ToMy MOKHO HalTh
yke ceituac. Hanpumep, — B Marepuanax 30-1eTHUX HAOIIOIEHHUH, KOTOphIE
OTpaXkaroT U30JIMHUU CIBUTA CPOKOB HacTyIuIeHus heHodas y 6epessr 6opo-
naByaTtoi U pssOuHbI 00bIKHOBEHHOH (puc.40, 41,42). DTu Marepuansl ObUIH
coOpaHbl IMEHHO B IIEPUO] yKE IPOUCXOIAIIETO U3MEeHEH s Kiumata ¢ 1970
o 2000rr. (Munun, 2000a, 20000; Bockosa, 2006 ; OJ1.Tom2.2008:103). U,
XOTSl B U3y4YEHHOM PETMOHE €BpOIeHCKoN yacTu Poccuu nmeer mecrto omnpe-
JIeNIeHHas: HEOTHOPOAHOCTh peiibeda, OHU MO3BOJSIOT HAVISAHO yOeTUThCH,
YTO B IIpeleiax JAHHOW OrPOMHOM TEPPUTOPUM IIABHBIN, MOCTENEHHbIH
xapakrep u3MeHeHHus (eHodas pacreHuili B IIUPOTHOM HANPAaBJICHUH
npeodjiaiaeT M B peXHMe yiKe AKTHBHO INpoTeKawuieid rnodanbHOM
Tpanchopmanun kiaumara. [Ipurom Bes HaOmonaemMas KapTUHA U3MEHEHUS
¢deHohaz JOMHUHAHTOB PACTUTEIBHBIX CUCTEM CBUJIETEIBCTBYET O BEPOSTHON
BBICOKOM CTEIEHU UX yA3BUMOCTH B II€PUOJ U3MEHEHHUS KIIUMaTa.
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Puc. 40. M3onuHun cMeLieHus CpOKOB (CYTKH) pa3BepTHIBAHHS NEPBBIX JIH-

cTheB y Oepesnl OoponaBuaroii Ha ETP 3a mepuox 1970-2000 rr. Toukamu

MOKa3aHbl MyHKTHI (peHomornueckux Haomonenuit (mo A.A. Mununy, 2000a,
20000; A.B. Bockosoii, 2006 ; O/1. Tom 2. 2008).

Puc. 41. Uzonuuuu éMemeHHﬁ prKOB V(CYTKI;I) 70K0H“IaHI/I$I JMCTOIaa
y 6epe3nl 6oponasuaroii Ha ETP 3a nepuox 1970 — 2000rr (o A.A. Mun#u-
Hy, 2000a, 20006; A.B. Bockosoii, 2006 ; O/I. Tom 2. 2008).
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Puc. 42. W3omuHuu cMeleHus CpOKOB (CYTKHM) 3alBETaHHA y pAOUHBI
oowsikHOBeHHOM Ha ETP 3a nepuon ¢ cepenmubt 1960-x ronoB 10 koHa XX Beka
(mo A.A. Munumny, 2000a, 20000; A.B. Bockopoii, 2006 ; O1. Tom 2. 2008).

CoBeplIeHHO 0YEBUAHO, YTO 3aKOHOMEPHBIH, IJIAaBHBIM XapaKTep MpOMII-
JIOCTPUPOBAHHBIX BBILIIE U3MEHEHUH OyJeT HaOIoaaThCs U IS IPyTUX Tep-
putopuii Hameil miuanetsl. M ¢akTHueckue mMarepuaibl TUX HaOIIoAeHuH,
MIPOWJIIIIOCTPUPOBAHHBIE 3/1€Ch HA IMPUMEPE KPYIHOI'O PErHOHa €BpOIEH-
cKol Tepputopuu Poccun, moaTBepk1atoT 11e1eco00pa3HOCTh UX 00pabOTKU
MIPEIOKEHHBIMU B KHUTE METOJJaMH XPOHOOHOJIOTHUECKOTO aHaJIH3a.

Ha pa3paboTtanHoil B JaHHOM KHUIe METOMYECKOM OCHOBE yaacTcs ole-
HUTb CTaTUCTUYECKYIO JTOCTOBEPHOCTb, TECHOTY CBSI3U M3y4aeMbIX (EHOJIO-
IMYECKHX T0Ka3aTesIeil ¢ HepHoIoM KU3HH PACTEHHI, BPEMEHHOM X0/ HX H3-
MEHEHUH /7151 TF000T0 N3yUYEHHOI'O MTyHKTa, CTENEeHb YA3BUMOCTH PacTEeHUI B
[IEpUOJ U3MEHEHMS KIUMaTa, a 3aTeéM — YBEPEHHO MHTEPIIOIUPOBATH IOJIY-
YEHHBIC JTaHHBIE HA IIPOMEXYTOUYHbIE CUTYALlMHA BCETO U3yUYEHHOIO PETHOHA.

Peanu3anus mpemiaraeMoil 3aech KOHLEMIUMM TOTAJBHOIO XPOHOOMO-
JIOTMYECKOT0 aHayin3a (eHOCOOBITUI y pacTeHHH MO3BOJIUT ObICTpO U 0e3
OOJIBIIMX 3aTPaT HAJIAAUTh MOHUTOPUHT (DEHOJIOTHUECKON YSI3BUMOCTH pac-
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TUTEJIBHBIX CHCTEM KPYITHBIX PErHOHOB. M Ha 3TOIl OCHOBE MpPEICTaBUTCS
BO3MOXKHOCTbH OIPEJCIIUTh CTENIEHb YA3BUMOCTH (PEHOIOTUYECKUX COOBITUI
pPaCTUTEIBHBIX CUCTEM HA BCEM PaBHUHHOW TEPPUTOPUHU CyLIU. TeM caMbIM
yIacTes CKopee BhISIBUTH Hau0oJ1ee ysi3BUMble PacTUTe/IbHbIE CHCTEMBI,
CBOEBPEMEHHO OTKOPPEKTHPOBATH MEpPONPHUATHS IO NPHPOAONOIb30-
BAaHHUIO M COXPaHEHHIO OMopa3HooOpa3usi, 6osee yCHelmHo pa3padorarb
aJ1eKBaTHYI0 NIPOrpaMMy 3Ko0JIOrHYeckoil 0e3onacHocTn HacejaeHusi. Ho
HapsAIy ¢ 3TUM, Ha OCHOBE peal3allid KOHUEMIHUU TOTAJIbHOTO XPOHOOH-
OJIOTMYECKOTO aHaiu3a ()EHOJIOTMU PACTEHUH MOXKHO OyJIeT OCYyIIECTBIISATh
HENPEPHIBHYIO Pa3BelIKy B ThUTYy TAKOrO IPO3HOTO MPOTHBHUKA, KAK HOBBIN
knumar. Ha stoit 6a3ze ynactcs oOHapykuTh HanOojiee ysI3BUMbIE PETHOHBI
PacTUTENILHOTO MOKPOBA, O0JIee YCIIEIIHO U ¢ MEHBIIMMH 3aTpaTaMu IIaHU-
poBaTh JAeTajbHbIC, CTALIMOHAPHbBIC UCCIECIOBAHUS PEAKIUN PACTUTEIbHBIX
CHCTEM.

Konuenuust TOTaabHOro XpoHOOHOJI0THYECKOr0 aHAIU3a (heHoI0rnu
AOMHMHAHTOB PACTUTEILHOIO MOKPOBAa MOkKeT ObITh y:Ke B OJiM:Kaiilee
BpeMsl peajin30BaHA COBMECTHbIMHU YCHJIMSIMH BCeX CTPaH M MPUTOM €
MAKCHMAJIbHOM 3KOHOMHEH TpPyAa M CPeacTB. /J[s BBINOIHEHUS TaKOU
paboThl, Kak yOexIaeT B TOM OOrarhlii ONBIT POCCUHCKUX HCCIEAO0BaTENeH
U PACCMOTPEHHBIN BBIIIE OIBIT XPOHOOMOIIOTHYECKOTO aHAJIN3a, HE TIOHA10-
OUTCSI KAaKOTO-JINOO TIOPOTOCTOSIIETO 000pyI0BaHMSI, TaOOPATOPUI U TIOITO-
TOBKH BHICOKOKBAJIM(PUIIMPOBAHHBIX CIIELIUAIMCTOB-UCIIONHUTENEH. MeToau-
K1 cOopa u 006pabOTKM TaHHBIX (PEHOIOTUYECKUX HAOIIONEHHUH 3a pacTeHH-
sIMU OOIIEU3BECTHBI, IIMPOKO apOOUPOBAHBI HA MPAKTHKE U OMyOINKOBAHBI
Bo MHorux nocobusx (beineman,1960,1974; Metoanka (peHOIOTHIESCKUX
HaOmofeHui B 0oranndeckux cagax CCCP,1975; 3aiines,1981; denonoru-
yeckue HaOmrofeHus (opraHu3ainus, npoBeaeHue, oopadorka),1982 u ap.).
[To3ToMy 371€CH HET HEOOXOAUMOCTH B KOMITWJISILIUK MX cofiepkaHusl. BaxkHo
JIMIIb OTMETUTH, YTO B MPOLIECCE OPTaHU3aUK TaHHON PaboThI I TOTaJb-
HOTO XPOHOOMOJIOIMYECKOT0 aHAIN3a €€ YYaCTHUKH JTOJDKHBI OyIyT NPUHSTh
€IMHYIO CTaH/IaPTU3UPOBAHHYIO METOIUKY ISl TIOJTY4YEHHUSI CPAaBHUMBIX JaH-
HBIX Ha MEXTOCYapCTBEHHOM YpPOBHE. A KIIIOUEBbIe OOBEKTHI TOTAIBHOTO
XPOHOOMOJIOTHYECKOTO aHaiu3a (eHOCOOBITUH 11e7eCO00pa3HO ONpPEeAETUTh
TaKXe Ha MEXIOCY/apCTBEHHOM YPOBHE M C IMPUBJICYCHUEM CIICLUAINCTOB
MIDUK.

B uncino 06beKTOB TOTAIBHOIO XPOHOOMOJIOTMUECKOr0 aHanu3a (GeHoco-
ObITHI 11e71ecO00pa3HO BKIIIOUYUTH HE TOJIBKO PACTEHUs MPUPOJHOM (IIOpHI,
HO U OKYJITYPEHHBIX BHJIOB. B 0COOEHHOCTH Te€X BHJIOB PACTEHUH, KOTOpPHIE
00ecreYrBatoT MUIIEBYI0 0€30MaCHOCTh CTPaH, a TAKXKe UX JICKApCTBEHHOE U
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TEXHUYECKOE ChIpbE. DTO MO3BOJIMUT YK€ HA PAHHEM ATalle U3MEHEHUS KIIM-
Mara yBUAETb BpeMeﬂﬂdﬁ XOJI U3MEHEHU B PaCTUTEIBLHOM IOKpoBe. [lacT
BO3MOYKHOCTb IIPUHATH YIPEKJAIOLUIME MEPHI 110 COXPAHEHUIO MUILIEBBIX U
TEXHUYECKUX pecypcoB. Habmionas u ¢pukcupys JOCTOBEPHBIE CYILECTBEH-
HbIe cIBUTH (heHO(]a3 y JOMUHAHTOB MPUPOAHOTO PACTUTEIHHOIO MMOKPOBA U
BaKHEHIIIUX CETbCKOXO3SHUCTBEHHBIX PACTEHUH, MOKHO Oy/IeT 3apaHee 1 CBO-
€BPEMEHHO KOPPEKTUPOBATh CUCTEMY MEPONPHUATHI 10 MOAJCPKAHUIO OHO-
pa3HooOpas3us ¥ NMPOAYKTUBHOCTH pacTeHUl. TeM caMbIM yaacTes 0ciaduTh
MOCJIE/ICTBUS MaryOHOTO BO3/ACHUCTBHS HOBOTO KJIMMATa.

Ho moMumo Hay4HOI IEHHOCTH 3Ha4€HUE TOTAJIBHOTO XPOHOOUOIOTHYe-
CKOTo aHayin3a (PeHOJIOTUU PACTEHUI COCTOUT €IlIe U B €ro OOJIBLION MpocBe-
TUTEIBHON ponu. Benp Torna Bce HaceneHue IuiaHeTsl OyneT Oojee omepa-
TUBHO MH()OPMHUPOBAHO O MPOUCXOAAIINX COOBITHAX B PACTUTEIHLHOM MUDE
U 3TO CYIIECTBEHHO MOBBICHUT €r0 y4yacTue B 60pb0e 3a 3KOJIOTHUECKyIo 6e3-
OIaCHOCTb CTPAH.

3aknouyeHue

Kak MoxHO ObLTO YOenuThes, 1I100aIbHOE U3MEHEHUE KIIMMaTa MIPUBE/ET
K CyIIECTBEHHOH pa30alaHCUPOBKE PACTUTENIbHBIX CUCTEM HAIlEeH MIaHETHI.
OTcrofa CTaHOBUTCS SICHO, YTO HEOOXOAMM CTAllMOHAPHBIA XPOHOOMOIOTH-
YECKUI MOHUTOPUHT IIUPOKOT0 JUaNa30Ha BAXKHEHUINX [10KA3aTEeIICH )KU3HE-
cnocoOHocTH pacTeHui. [1oCKOIBKY Takue XpOHOOHOIOTUYECKUE HCCIen0-
BaHUs Oy/lyT BBIIOJHATHCS B JMHAMUKE TNI00ATBHOTO U3MEHEHHS KJIMMaTa u
CBSI3aHHOTO ¢ HUM (D)YHKLIMOHUPOBAHHS PACTUTEIbHBIX CUCTEM, OHH JOJKHBI
YUUTBIBATh JIBE CTOPOHBI Iporecca. Bo-nepBbix, — pakTop BpeMeHH, KOTO-
PBIi XapaKTepHU3yeT 3Tal U JJTUTETbHOCTh IEPUOa BO3ACUCTBUS MEHSIOIIE-
rocsi KuMata. Bo-BTOpbIX, — pe3ysIbTaTbl H3MEHEHUS PAaCTUTEIbHBIX CUCTEM
3a KaXAbII MEepHOA BO3ACHCTBUS MEHSIOIIETOCsS KIMMAaTHUECKOrO PEXUMA.
be3 Takoro XpoHOOHOIOTUYECKOTO aHaIH3a HEBO3MOXKHO BECTH PALMOHATb-
HO€ MPUPOAONOIB30BAHUE U COXPAHUTh OHOpPa3HOOOpa3ue PacTUTEIBHOTO
MIOKPOBA.

Pa3paboranHas U UCTIBITAaHHAS METOIOJIOTHYECKAsi OCHOBA U AJITOPUTMBI
CTaTUCTUYECKUX METOOB OOpaOOTKH MaTepuaoB XPOHOOHOIOTHYECKOTO
aHalu3a, a TaKXKe KOJUYECTBEHHbIC KPUTEPHU OLCHKH YS3BUMOCTH PacTH-
TEJIHBIX CUCTEM B TIEPUOJ U3MEHEHHUs KIIMMaTa MOTYT HAWTH IPUMEHEHHUE U
MIPU UCCIICAOBAHMSX PACTUTEIBHBIX CUCTEM KPYMHBIX Tepputopuil. OcoOeH-
HO aKTyaJsieH OyaeT XpOHOOMOJIIOTHYECKH aHaIu3 MIPU MCCIIEJOBAaHUX I1JIa-
KOPHBIX PACTUTEIbHBIX CUCTEM B OOJIBIIOM JHAaIa30He reorpaduyeckoi mm-
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poThl MecTHOCTHU. [lomyueHHas B pe3ynbTare Takoro XpoHOOHOJIOTHYECKOTO
aHanu3a uHGopMalus KpaiiHe HeoOXoMa JIJIsl TIOHUMAHUS yKe TPOUCXO/s-
IIMX ceiyac U3MEHEHUH PacTUTEIHHOTO MOKPOBA, a TAKXKe JJIs pa3padoTKu
U NIPUMEHEHUS CTPATErvy PALlMOHAIBHOIO IIPUPOIONOIb30BAHNS B TEUEHUE
BCEH MPOJOIKUTEIHLHOCTH MEPHO/Ia TII00ATBHOTO N3MEHEHUS KIIMMaTa.

Tak Kak TUIIMYHO 30HAJBHOE BBIPAKEHHE OMOLIEHO3bI UMEIOT UMEHHO B
YCIOBUAX BHYTPHUKOHTHHEHTAJIBHBIX IIAKOPOB, TO XPOHOOMOJIOTHMYECKUN
aHaJIU3 YSA3BUMOCTHU IUIAKOPHBIX PACTUTEJIBHBIX CUCTEM PA3HbIX LIUPOT Ce-
TOJIHS SIBIISICTCSI OMHOM M3 LIEHTPaIbHBIX MpoliieM. Perenue 31oit nmpobiemsl
Jla’ke Ha IPUMeEpPe OJHOTO KPYITHOTO PEeruoHa JacT BO3MOKHOCTb MOHSATH 00-
LI1€E U1 BCEX CTPaH 30HAJIbHbIE 3aKOHOMEPHOCTH U3MEHEHHUS PACTUTENIBHBIX
cucTteM B reorpaguueckux macirabax. B pesynprare Takoit XpoHOOHOIIO-
TMYECKHUI aHaJIU3 [103BOJIUT CBOEBPEMEHHO IOATOTOBUTHCS K Ha3peBarollel
KaTacTpo(e paCTUTEILHOTO MIOKPOBA, ONIPEACIINTh BAXKHEHIIINE HAIIPABICHUS
JUISL CMSITYEHHUS €€ IIOCIIEICTBUM U IIEPECTPONKHU X0341CTBA, COLUATIBHOM 110-
JIUTHUKH, 3aHSITOCTU HACEJIEHUS, COXPAaHEHMSI €TI0 3710POBbsI, SKOJIOIMUECKOH U
HSKOHOMHUYECKOW OE€30MaCHOCTH CTPaH.

B kauecTBe ImpHeMIIEMOro peruoHa Juisd MCCIEN0BaHUN AMHAMUKH pac-
TUTEJIBHBIX CUCTEM IIPUPOJHBIX 30H CEBEPHBIX LIMPOT SBJISIETCS 3arajHo-
Cubupckas paBHUHA. YHHKQJIBHOCTb 3TOr0 PErMOHa HA MHPOBOM YPOBHE
3aKJIFOYAETCS B TOM, YTO MPOJYKTUBHOCTb U JPYTHE XapaKTEPUCTUKU MPEa-
CTaBJICHHBIX PACTUTEJBHBIX CUCTEM, a TAKXKE U ONPEAEIAIOUN UX COCTO-
SITHU€ TEMIIEPaTypHbII PEKUM MECTHOCTH, 3aKOHOMEPHO U ILJIABHO MEHS-
IOTCSl B OYEHb KPYIHOM JHara3oHe reorpaduyeckoil MMpOThl MECTHOCTH.
IIputom 3HauMTENBHAS YacTh IIMPOTHOIO CIEKTPA MPEACTABIEHHBIX 3]1€ChH
PaCTUTENIBHBIX CUCTEM CEBEPHOTO MOIYIIApHs (30HBI TYHJIPBI, JIECOTYHIPHI,
JIECHOM, JIECOCTEITHOM M CTEMHOM) IIOKa €lle COXpaHWjIa CBOM IPUPOJIHBIE
3aKOHOMEpHOCTH (GopmupoBanus. Hapsaay ¢ Tem 37ech ke BecbMa IIHPOKO
MIPECTaBICHbI arpo(UTOLIEHO3b! OKYJIBTYPEHHBIX PACTeHUH, 00eceynBaro-
1IMe MPOAYKTOBYIO M KOHOMHUYECKYI0 0€30MacHOCTh MHOTHX cTpaH. B mux
Yucie — IUIaHTAUH MIISHUIbI, PXKHU, TYMEHS, 0BCa, JIbHA, 0000BBIX, TJI0JJ00-
BOIIIHBIX, JIEKAPCTBEHHBIX, TEXHUYECKUX U IPYTUX PACTEHUH. A TaKKe MHO-
YKECTBO UHTPOAYLIUPOBAaHHBIX BUJIOB PACTEHUN IIPUBJIEUYEHHBIX [l 3€JIEHOTO
cTpouTenbcTBa. Bee aTi arpouToneHo3b! ¢ y4eToM UX NPUYpPOYCHHOCTH K
pa3HO IKPOTE MECTHOCTH OyAyT TaKKe BaKHEHIIMMHU OOBEKTaMHU XPOHO-
OMOJIOTUYECKHX MCCIIEJOBAHUM.

B npenesax KpynHoro o0beIMHEHHOT0 HIMPOTHOIO NPOQUIIsA TeppH-
Topuii 3anagHo-Cudupckoii paBHuHbI Poccniickoi Penepanyu u pacno-
JIO’KEHHBIX I0’KHee PABHUHHBIX IPOCTOPOB APYIUX pecny0/uKk ObIBIIEro
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CCCP moxHO OyzeT npocieanTh X0/l IFIaBHBIX MPOLIECCOB U3MEHEHUS pac-
TUTEJIBHBIX CUCTEM B ellle OoJiee IUPOKOM JTUana3oHe reorpauueckux 30H:
Ha paccrostuu cBbie 6000kM, ot 40° mo 80° c.m1. B Hem OyxayT npeacras-
JICHbI BCE UMEIOIINECS MPUPOTHBIC 30HBI CEBEPHOTO MOMYIIAPHS: 30HA TyH-
JPBI, IECOTYHPHI, JIECHAsL, IECOCTENHAsI M CTEIHAs 30Ha, 30Ha MOIYIyCThIHU
u nycteinu. Hanbonee spdexTuBHO U peHTAOETHHO XPOHOOMOIOTHYECKHIA
aHaJu3 37IeChb MOXKET OBITh BBIMIOJHEH Ha 0a3e CETH UCCIIE0BATEIbCKHUX CTa-
LIMOHAPOB PENPE3EHTATUBHO OXBATHIBAIOIIECH BECh IIUPOTHBIM CIIEKTP Ieo-
rpauuecKoro pazHooOpasus Kak MPUPOTHBIX, TAK U KYIHTUT€HHBIX PACTH-
TEJIBHBIX cucTeM. Torga MOXHO OyzeT OrpaHMYUTHCS MUHMMAJIbHBIM KOJIH-
YEeCTBOM CTAIlMOHAPOB. A SKOHOMMYHON pabOThl TAKOH CETH CTAllMOHAPOB
YAACTCSl TOCTUTHYTh 3a CUET €€ OPraHMU3alUU KaK CUCTEMBbI, IT03BOJISIOICH
MHTEPIOIUPOBATH MOIyYSHHbIE PE3yIbTaThl XpOHOOHOIOTHYECKOTO aHAJIN3a
Ha reorpaguueckue KOOpJUHATHl MECTHOCTHU PACIIOIOKEHHBIE MEXKIY CTaIH-
OHapaMHu.

B nepuos rmo6anbHOro MOTeNIeHus: CeTh CUCTEMHO (DYHKLIMOHUPYIOMIUX
XPOHOOMOJIOTHUECKUX CTAIlMOHAPOB MO3BOJIUT OTCIEKHUBATh W3MEHEHUS
MHOI'MX Ba)XKHEMILMX II0Ka3aTejled pacTUTENbHOIO IOKpoBa. B ToM umncie
E€MKOCTH HKOJIOTUYECKMX HUII JOMHUHAHTOB; ABIKECHHE TeHO(OHIA; Mpo-
LIECC €CTECTBEHHOT0 BO300HOBJICHHS OCHOBHOT'O COCTaBa BHUJIOB; OMOTHYE-
CKHE CBs3M; (PU3MOJOTMUYECKUE U OMOXMMHMYECKUE MPOLECCHl Y PacTeHUM;
uX OMOJIOTUYECKYIO IPOILYKTUBHOCTD, CMEILIEHHE TEPPUTOPUATIBHBIX TPAHHULL
pPacCTUTENIBHBIX CHCTEM M MHOTHE JAPYTHe IMOKa3aTelu. YIacTcs MOIY4YHUTb
CTAaTHCTHYECKU JOCTOBEPHBIC KOIMUECTBEHHbIC OICHKH BPEMEHHOIO XOa
CKOPOCTH MPOUCXOIAIINX U3MEHEHUI 3TUX TOKa3aTelNel, a TakKe CTeNeHn
YA3BUMOCTH PACTHTEIBHBIX CUCTEM I10 HIMPOTHBIM I'PaJUEHTaM MECTHOCTH.
A myTeM MHTEPIOJISLUHU JaHHBIX Ha KOOPAUHATHI MIPOMEKYTOUHBIE MEKIY
CTallMOHApaMHM PE3YJIbTAThl UX UCCIICAOBAHUNA OydyT anmpoOKCUMHPOBAaHbI Ha
BCIO TeppuTopuio 3ana Ho-CuOupcKoil paBHUHBI.

CTaTuCTHYECKH JTOCTOBEPHO YCTAHOBJIEHHBIE KOJMYECTBEHHbBIC OLIEHKU
YCTOMYMBOCTH PACTUTENBHBIX CUCTEM B IIEJIOM MOTYT OBITh OIpeesIeHbl KaK
MHTEIPAJIBHBIA PE3yJIbTaT YaCTUYHBIX YCTOMYMBOCTEM PAa3HBIX MX YacTEH.
[Ipu 3TOM ynactcs BBISICHUTH CaMble YSI3BUMbBIE TIOKA3aTeNd PAaCTHTEIbHBIX
CHCTEM JIJIs1 II0OOro MyHKTa HAOIIOACHNUH, KOTMYECTBEHHO OLEHUTDH CTETIEHb
OM30CTH YSI3BUMOCTH KaX/10T0 HAOJF01aeMOr0 MoKa3aresst K QyHKIMOHAIb-
HOM, y4eCTh HE TOJBKO HeOIAaronpusTHbIE, HO M OJIarONPUSATHBIE BO3ICHCTBUS
B [EPHOJ M3MEHEeHHs KinMara. CTaHeT BO3MOXKHBIM OTCIICIUTh BPEMEHHOI
XOJl Pa3BUTHUS MPOIECCa YSI3BUMOCTH PACTHTEIBHBIX CHUCTEM, a TAKXKE OCY-
IIECTBUTh WHTEPIOSILIMOHHBIN MPOTHO3 pa3BUTHUS COOBITUI B Ipeenax u3-
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Y4aeMOro SKOJIOTUYECKOTro MoJIMrona. Bee 310 MoxkHO OyzeT cienarb IMEHHO
B PEKUME BPEMEHU MEHSIOIIETOCs KJIMMara ¥ ¢ y4eTOM CTEIIeHU U3MEHEHUS
KiuMarooOpasyromux (akropos. IIputom aiist 1006010 BeKTOpa M3MEHEHUN
— KaK B CTOPOHY MOTEIUICHUS, TaK U MIOXOJIOIaHHS.

BBuay 001emMupoBOro 3HayeHHUs XPOHOOHMOJIOTMYECKOTO aHalIW3a YHH-
KaJbHOTO KOMIUIEKCA PACTUTEIbHBIX cucTeM 3anaaHo-CuOupckoil paBHH-
HBI OyZIeT 1es1ecoo0pa3Ho OpraHu30BaTh 37€Ch PabOTy MO MEKIYHAPOIHBIM
IporpaMMam C MPUBJICYEHUEM CIICIIHATUCTOB M CPEJCTB 3aMHTEPECOBAHHBIX
cTopoH. OKymaeMoCTh Takoi pabOThl OYEBHJIHA, T.K. B €€ pe3ynbTarax OyayT
3aMHTEPECOBaHbI BCE CTPaHbl CeBEpHOro nonymapus 3emian. Ho amis takoi
OpraHu3alK YCUJIUI BCeX CTPaH YK€ He JIOCTaTOYHO TOJIBKO COTIACHs yue-
HBIX. DTO CTAHOBUTCS MOJIUTHYECKOU 3aauei, TpeOyoIIel BIOKEHHUs CyIIe-
CTBEHHBIX TPYAOBBIX, (PMHAHCOBBIX 3aTPAT U MEXKAYHAPOIHOIO COTPYAHUYE-
CTBA.

Hapsny c BbIOJHEHHEM MPOTrpamMMbl CTAIIMOHAPHBIX XPOHOOHOIOrHYe-
CKUX HCCIICZOBAaHMM IIMPOKOTO CIIEKTpa IMOKa3aTelel XKU3HEeCIOCOOHOCTH
pacTeHuil 1enecoo0pa3Ho BECTH U MEHEe 3aTpaTHBIA TOTAIbHBIA XPOHOOH-
OJIOTHYECKUH aHanu3 (HeHOCOOBITHI PaCTeHUH Ha YPOBHE BCEX PaBHUHHBIX
TEPPUTOPUM HALLEH IUIAHETHI. B 1MOJIB3y 3TOr0 rOBOPUT UCKIIFOUUTEIIBHO BbI-
COKasi UH(OPMATUBHOCTb, IINUPOKAs JOCTYIHOCTh U pPeajbHast BO3MOXXHOCTh
NpUMEHEHHs (EHOIOTUYECKUX HAOMIONECHUM IS Leneld TOTaJbHOTO XPOHO-
OMOJIOTMYECKOTO aHAJIM3a BAKHEHUIIIMX U3MEHEHUH PACTUTEIHHOIO MOKPOBA,
a TaKke 00bEKTUBHOM KOJMYECTBEHHON OLIEHKU YS3BUMOCTH PACTHTEIbHBIX
HKOCUCTEM B MEPHO I00abHON TpaHchopMmalu kinmara. Beicokas uH-
(hopMaTHBHOCTH XPOHOOMOIOTUYECKOTO aHau3a (PEHOJIOTUU PACTEHUH TO-
3BOJIAET OYEHb ONEPATUBHO U OOBEKTUBHO CYIUTh 00 YS3BUMOCTH PaCTH-
TEJIBHBIX CUCTEM KaK COBOKYITHOCTEH COBMECTHO OOMTaromux BuaoB. [Ipu-
TOM MCCJIE0BaTh 3TO Ha OCHOBE KOJMYECTBEHHBIX IOKa3aresel, 00JIbIIoro
o0beMa (hakTHUECKOro MaTepHaa, i, 4To 0COOCHHO Ba)KHO, — HAa YPOBHE aHa-
au3a (QYHKIMOHATBHON 3aBUCUMOCTH HMPOMCXOIAIINX U3MEHEHUN B MEPHOJ
100anbHON TpaHC(HOPMALIMU KIMMATA.

Peanu3anus KOHIENIMK TOTAIBHOTO XPOHOOHOIOTUYECKOTO aHaIu3a ¢e-
HOCOOBITHI Yy PAacTEHHId MO3BOJUT ObICTpEe M C HAUMEHBIIUMH 3aTpaTaMu
HaJIaJUTh MOHUTOPUHT ()EHOIOTUYECKON YSI3BUMOCTH PACTUTEIIbHBIX CUCTEM
BCEM PAaBHUHHOM TEPPUTOPHUU CylIH. TeM cambIM yIacTcs CKOpee BBIABUTH
Haubosee ysa3BUMbIE PACTUTEIbHbBIE CHCTEMbI, CBOEBPEMEHHO OTKOPPEKTHPO-
BaTh MEPOINPHUATHS IO IPUPOJIOIIOIH30BAHUIO U COXPAHEHUIO Onopa3zHoobpa-
3us, 6osiee yCHelHo pa3padboTark aJeKBaTHYIO MPOTrpaMMy 3KOJIOTHUYECKON
0€301acHOCTH HACEJICHUSL.
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B nenom, xak mpeacraBnsieTcsi, opraHu3aius, coop nHbpopManuu u 00-
paboTka coOpaHHBIX MaTepHajJOB MOHHTOPUHIA PACTUTEILHOTO MOKpPOBa
JIOJDKHBI 00ECTIEUUTh BBIITOJHEHUE JIBYX CIIEIYIOIIUX OCHOBHBIX BapHaHTOB
XPOHOOMOJIOTUYECKHX aHAJIH3a.

1. KpaTKkocpouHO — MOATAHOTO XpOHOOHOIOTHYECKOTo aHanu3a. Llensio
ero OyZeT onepaTMBHOE UCCIIEIOBAHWE M3MEHEHUN PAacTEeHH myTeM 0000-
LICHUS] MAaTePHAJIOB MOCIE0BATENbHBIX 8 — 12-eTHUX Tepruoa0B HAOIIOAe-
HUM 3a pacTeHusIMU. Takue XpOHOOHOJIIOTHYEeCKHE HAOMIOCHHUS U UX aHAIIU3
JaxyT BO3MOXKHOCTH CBOEBPEMEHHO OOHApPYXHUTh M OTCJIECKMBATh HAYaJIO
IIPOLIECCOB TIYOHHHOTO H3MEHEHHS PACTUTENHLHOIO TOKPOBA, X BPEMEHHOI
XOJl, CKOPOCTb, a TAK)K€ BEJIMYMHY HpOHCLIETMINUX M3MeHeHuil. OHu OyayT
CBOETO PO/ia pa3BEAKOM, KOTOpasi MO3BOJIUT OPUEHTHPOBATHCS B MOArOTaB-
JMBAIOLIUXCS KapIUHAIBHBIX U3MEHEHUAX PACTUTEIHHOIO MOKPOBA U MpPE-
BUJICTh UX PE3YJIbTATHI.

2. JITMHHONIEPHOMHOTO XPOHOOHMOIOTMYECKOTrO0 aHamu3a. JTUM aHaJH-
30M Oy/lyT OXBa4€Hbl CPOKH PaBHBIC JUTMTEIBHOCTH JKU3HU UMEIOIIMXCA J10-
MHUHAHTOB PACTUTEIBHOTO MOKPOBAa, B TEUEHHUE KOTOPOTO OHH COXPAHSIOT
CHOCOOHOCTh K €CTECTBEHHOMY CaMOBOCCTAHOBJICHHIO M IPOIOJDKEHUIO
CYIIECTBOBAHMS B COCTABE PACTUTEIHHOIO MOKPOBA. [T1aBHOM LENbI0 TaKMX
XPOHOOMOJIOTHUECKUX HAOMIONEHUH OyleT BhIACHEHHE I'eHEepabHON KapTH-
HBI JBM)KEHUS TPAHULl PACTUTEIHLHOTO MTOKPOBA, M3MEHEHUI OMOJIOrHueCcKOn
MPONYKTUBHOCTH M OMOpa3HooOpa3ust pacTeHuil B permoHax. Ho Hapsny c
TEM COXPAHHT CBOE 3HAYCHUE U peIlIeHNe KOMIUIEKCA 3a/1a4 UIaHUPOBABIINX-
cam.l.

[TogBoast UTOTM CKAa3aHHOMY MOXKHO 3aKIIIOUUTh, YTO peau3alus BO3-
MOXHOCTEH XpPOHOOHMOJIIOTHYECKOrO aHaIu3a JIOMUHAHTOB MPUPOJHOTO pac-
TUTEJIBHOTO MMOKPOBA, & TAKXKE OCHOBHBIX CEIbCKOXO3IUCTBEHHBIX M TEXHH-
YECKUX PACTEHHI MMO3BOJIUT ¢ HAMMEHBIIMMU 3aTpaTaMy CPEACTB U C J10CTa-
TOYHOM MOJHOTOH BBIICHUTH 3aKOHOMEPHOCTH W3MEHEHMS PACTHTEIbHBIX
CHCTEM OCHOBHOI yacTu 00MTaeMOM CylH Halel miaHeTsl. B Takoii pabore
CMOT'YT y4acTBOBAaTh BCE TOCY/IapCTBA, YTO MO3BOJIUT 3HAYUTEIILHO MTOBBICUTh
TOYHOCTb U JOCTOBEPHOCTH PE3yJIBTAaTOB MCCIEOBAaHUI, N30eKaTh BEPOST-
HBIX OIIMOOK. BMecTe ¢ TeM IIeHHOCTh HaOMIOACHUH KaX/10T0 KOHKPETHOTO
MyHKTa MHOTOKPAaTHO BO3PACTET, TaK KaK OH OyJeT 00CIIyKUBaTh HE TOJIBKO
TY TOYKY, B KOTOPOH HAaXOIUTCS, HO U BCIO CHUCTEMY CETH HaOIroaeHHi. 3a
CUET KOOMEPAIUH CYIIECTBEHHO CHU3ATCS U 3aTPaThl FOCYIapPCTB — YUYACTHU-
KOB 0011Ieli mporpaMMbl XpOHOOHOJIOIMYECKOTo aHanu3a. IIpeeMcTBeHHOCTD
U JIOCTaTOYHAsA JJIUTEIbHOCTh HAOMIOAEHUI B KaXK/10M KOHKPETHOM ITyHKTE
JatyT BO3MOXKHOCTH Haubosee 3(h(heKTHBHO MPUMEHUTHh PACCMOTPEHHYIO BO
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BTOPOH INIaBE METOJI0JIOTMUYECKYI0 OCHOBY M Ha 3TOH 0a3e 00BbEKTHUBHO C I10-
MOLIBIO CTATUCTHUYECKUX METOJOB OIPEIEIUTh HACKOJIIBKO M3MEHEHUsS pac-
TEHUH UMEIOT BBIPAXCHHBIA (DYHKIMOHANBHBIN Xapakrep. C yueToM Takux
OLICHOK Y YPOBHS UX CTaTUCTUYECKOU JOCTOBEPHOCTH YAACTCS ITOIYYUTh HE-
00XO/IMMBbIE 3HAHUA JJIS1 YBEPEHHON pa3paboTKU KapT, rie OyayT OTpaskeHbI
pe3ynbTaThl U3MEHEHHs pacTeHHH B mepuoj r1oOanbHOM TpaHchopMmaiu
ximMara. IIpeacraBurcs BO3MOXKHBIM OTCIIEKUBATh CTEIEHb YSI3BUMOCTHU
PACTHTENBHBIX CHCTEM 3EMHOI CYILH, BBIACHUTH BPEMEHHOM XOJ MPOMCXO-
JSIUX U3MEHEHMM, OLICHUTh UX ONACHOCTb M IIPOrHO3UPOBATH BEPOSTHHIE
HarpasieHus JIperida CTPyKTypbl, OMOTOTHYECKONW YCTOWYMBOCTH U TIPOIYK-
TUBHOCTH, a TAK)KE€ BUJIOBOI'O COCTaBa PACTUTEIILHOIO ITIOKPOBA.
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MABAS5. OCOBEHHOCTMU AHAJIN3A B rOPAX

Hapsany ¢ XpoHOOMOJIOTMYECKHM aHAIU30M YSA3BMMOCTH PACTUTEIbHBIX
CHCTEM PaBHUHHBIX TEPPUTOPHIl, HE MEHbIIIEE BHUMAHUE JI0JIKHO OBITh yae-
JEHO M XPOHOOMOJOIMYECKUM HCCIEIOBAHUSAM TOPHOM PaCTUTENIBbHOCTH.
Benp ropsl 3aHUMAlOT MATYIO 4acTh MOBEPXHOCTH CylIn 3eMiu. B Hux co-
CpeA0TOUEHBl OTPOMHBIE OOrarcTBa reHo(OHIa PaCTEeHUH U LEHTPhI IPOUC-
XOXKAEHUS UX BUJIOBOTO pa3HOOOpa3us. 31ech MpeacTaBieHa 3HAYUTEIbHAs
4acTh JIECHOro ()OHJAa M COCPENOTOUYECHbI YHUKAJIbHBIE 3alachl ChIPbEBBIX
pacTUTEIBHBIX PECYPCOB. PaCTUTENBHOCTL TOp HACHIIIEHA SHAEMUYHBIMU U
KPaCHOKHMKHBIMM BUJaMU pacTeHHi. OHa BBINOJIHAET OYBO3ALUTHYIO, BO-
JIOOXPaHHYI0, BOAOPETYIUPYIOLIYIO, POTUBOCEIEBYIO, MPOTUBOJIABHHHYIO
U TMPOTUBO3PO3UOHHYIO (YHKLUUU. SBiseTcss MecTrooOuTanuem Oorareiiie-
ro reHo()oH/1a MHOTUX BHJIOB IUKHX >KMBOTHBIX U MACTOUILHBIMU YTOAbSIMU
KMBOTHOBOJICTBA. VIMeeT BakHOE pEeKpeallMOHHOE 3HAYE€HUE U KaK OObEKT
Typu3ma. Ho no npuunze Tpanchopmanuu KiIumara 1 31ech y)ke HaYMHAIoT
MHTEHCUBHO Pa3BUBATHCS KOPEHHBIE U3MEHEHUS PACTUTEIBHOCTH (CM. puc.6
u matepuansl O/], Tom 2. 2008). Bce 310 HacTOosITEIbHO TPedyeT BbINOJI-
HEHHSI XPOHOOMOJIOTHYECKUX HMCC/IeI0BAHMN YSI3BMMOCTH FOPHBIX pac-
TeHHI HA TAaKOM YPOBHE, YTOOBI MOJy4YeHHbIE Pe3yabTaThl MO3BOJISAIN
rapaHTHPOBATH UX COXPAHEHHE U PALMOHAJIBbHOE NPHPOAONOJIb30BAHUE
NPH U3MEHEHNH KJIUMaTa.

OpnHako, eciu B ycHoBMAX IUakopa (cM. mpumep 3anaaHo-CuOupckoit
PaBHUHBI PACCMOTPEHHBIN BBIIIE) 10 JAHHBIM 6-7 KITIOYEBBIX 0OBEKTOB MOXK-
HO BBUICHUTH XPOHOOMOJOIMYECKHE 3aKOHOMEPHOCTH WM3MEHEHHs pacTH-
TEJBHBIX CHCTEM Ha TEPPUTOPUH 0 3 MIIH. KM’ 00LIEH NPOTSHKEHHOCTHIO B
IIMPOTHOM HarmpasieHun 6osee 2500kM, TO B Topax Takoe pelieHne — 3a1a4a
COBEpLICHHO HepeaslbHasd. B oTiinumMe OT pABHUH B IOPHBIX YCJI0BHSX pe-
3yJbTAThI XPOHOOMOJIOTMYECKHUX HCCIIeI0BAHUI He MOTYT ObITh aNNPOK-
CHMHMPOBAHBI 1JIs1 O0LIMPHBIX TEPPUTOPHIA.

Tunuynbie 1 rop TeHaeHuuHu auddepeHnuanum 00IEKINMATH-
4ecKoro (poHa MeCTHOCTH IPOWIIIOCTPUPYEM 3[€Ch Ha IPUMEPE aHaIU3a
pe3yJbTaTOB HAOMIOACHUH CETH TOCYJapCTBEHHBIX METEOCTAHLIUI LIEHTPalb-
HOM yacTu xpebta amnuiickuiit Anaray B CeepHoM Tsub-11ane (IIpockyps-
KOB,1983), BEIOTHEHHOTO Ha OCHOBE MaTepUajioB CBOJKU « ATPOKIMMAaTHYE-
ckuil cipaBouHUK»(1967). B aToM MecTe xpebet 3aunuiickuii Anaray npea-
cTaBisieT co0O0i BBICOKHMII MepejoBOil Oapbep Ha MyTH CEBEPHBIX U CEBEPO-
3aMaJHbIX BJIArOHECYINX BO3IYIIHBIX MacC.
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BrIsicHUIIOCH, UTO C yBEJIMYEHHEM aOCOIIOTHON BBICOTHI MECTHOCTH TeM-
neparypa BO3AyXa B TeYeHHE BereTallMOHHOIO IEPHOAA ITOHMKAETCS
OTHOCHUTEIILHO paBHOMEpPHO (puc. 43). Haunbornee Termibie MeCsIbl — UIONb U
aBryct. OgHaxo, €ciy B 9TOT IEPUOJ CPEAHEMECSIUHAsL TEMIIEPATypa y HUX-
HUX BBICOTHBIX I'paHull iecoB (980M Hax yp. M.) coctasiseT okoio +22° to
07113 BEpXHUX BBICOTHBIX IIPEAEIIOB MX pacnpocTpanenus (2800m Hax yp. M.)
OHa CHI>KaeTcs 10 +9°, T. e. B iBa C JIMIITHUM pa3a.
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Puc. 43. I3MeHeHne cpeHEMECAYHON TEMIIEpaTyphl BO3/1yXa U paclpesc-
JeHHe aTMOC(HEPHBIX 0CAJKOB IO MecsllaM U aOCOJIIOTHBIM BBICOTaM B IEH-
TpaJIbHON YacTH xpedTa 3aunuiickuit Anaray.

O06o3HaueHus :1 — amnpens,. 2 — Maii, 3 — HI0OHb, 4 — HI0JIb,5 — aBTyCT, 6 — CEHTIOPh

B TecHoii cBsI3M ¢ H3MeHeHHEM a0COTHTHON BBICOTHI MECTHOCTH Ha-
XOIMTCH M KOJMYECTBO BhINAJAKIIMNX 0caaAKoB (puc. 43). OxHako pacrpe-
JICJICHUE UX 10 MecsIaM M aOCONIOTHBIM BBICOTaM HOCHT MHOHM Xapakrtep,
4eM I TEMIIepaTyphl Bo3ayxa. B ampere, HioHe, HIOJIe KOJMYECTBO OCAIKOB
YBEJIMYUBAETCS B Ipeenax abCONOTHBIX BBHICOT MecTHOCTH 110 2000M Han
ypoBHeM Mopsi. Harmpumep, B virolie y HUKHHUX TPaHUI] paCIPOCTPAHCHHUS Jie-
coB BbInajgaeT okojo 80MMm ocaakos, a Ha BeicoTe 2000M — 200MMm. Briire
2000M KOITMYECTBO BHITIAJAIONINX B 3TH MECSIIBI 0CAJIKOB CHIKaeTcsa. B mae
e, aBr'yCTe U CEHTA0pEe KOJIMUYECTBO OCAJAKOB TE€M OOJIbIlIE, YEM BbIIIE a0Cco-
JFOTHASI BBICOTa MECTHOCTH. [IPUTOM C MOBBIMIEHUEM MECTHOCTH OHO MOXKET
BO3pacTarhk 0oJiee YeM BIBOE.
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Takum 06pazom, Kak MOKHO ObLIIO YOETUTHCS, a0COTIOTHAS BBICOTA MECT-
HOCTH OYEHb CYIIECTBEHHO KOPPEKTHUPYET MCXOIHBIH OOIIEKINMATHUECKUN
¢oH, 00ycIOBIEHHBIN ITIOOATBHBIM pacrpeseneHueM KiuMara. Ho Hapsmy
C TEM, HCXOAHBIN O0IIEeKJIMMATHYECKHI (POH rOPHOH MECTHOCTH OYeHb
cHIbHO AU depeHuHpyeTcs U peibe)oM NOBEPXHOCTH FOPHBIX CKIOHOB.
B npenenax ykazaHHBIX reorpapuueckux KoopauHat MecTHOCTH CeBepHOro
Tsanp-111ans 3T0 HAVISAAHO WILTIOCTPUPYET JUarpaMma puc.44, BbIOTHEHHAS
C y4€TOM MarepuajoB MeCTHbIX MeTeocTaHUUi (CIpaBOUHUK IO KIMMATY
CCCP, 1967) u pazpadorannbix JI. U. llanarosoii (1956) kordduiueHTOB
nepeBoja MPsAMON COMHEYHOW pagualiy Ha Pa3IUdyHO OPUEHTHPOBAHHBIC
ckionsl (I[Ipockypsikos,19796, 1983).
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Puc. 44. Bo3MOXHBII TOAOBOM NPHUXOA NPSIMOM COJHEYHOM pajualnuu
Ha pa3iIu4HO OpUeHTUpOoBaHHbIE CKIOHBI CeBepHoro Tsaub-1lans. (Kpyrtusna
CKJIOHOB yKa3aHa B pa3pblBax JIMHUMN).

Kak Buaum, cyMMbl MOCTyMAloed Ha CKJIOHBI MPSIMOH paauanuu Ba-
pPBUPYIOT B OUEHb LIMPOKHX IMpeAesax B 3aBUCUMOCTH OT UX OpUEHTALUU
U KpyTHU3Hbl. HanpuMep, Ha 4UCTO CEBEPHBIX CKJIOHAX IPU U3MEHEHUH UX
kpyTu3HbI 0T 0° 10 50°, pazauyus B NOCTYIUICHHU MTPSIMOM COTHEYHOM pajina-
LM [IPEBBIIIAIOT YETHIPEXKPaTHYI0 Benuuuny (puc.44). [Ipurom Bapuabdess-
HOCTb PaJMAlMOHHOIO PEKMMa CKJIOHOB Pa3IM4YHON SKCIO3UIUU HAMHOTO
NEPEKPBIBACT TAKOBYIO MO aOCOMOTHOM BhicoTe MecTHOCTH (IIpockypsikos,
1983). Hackonpko CyILIECTBEHHA POJIb PAAUALIMOHHOTO PEKUMA, MOKHO CY-
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JIUThb YK€ U3 TOTO, UTO B TOpax NOBEPXHOCTh CKIIOHOB YK€ Ha YPOBHE MUKPO-
penbeda OpUEHTUPOBAaHA OUYEHb pa3HOHANpaBieHO. COOTBETCTBEHHO 37IECh
UMEET MECTO M OTPOMHOE pa3HOOOpa3ue peKuMa COIHEUHOHN pajuanuu.

BcenencTBue conpsiKeHHOTO BIMSHUSL TEPEUUCIICHHBIX BbIIIE (DaKTOPOB
JIEMCTBYIOLINX B COYETAHUM C IPYTMMHU re0(pU3NIECKUMH U T€OXUMUYECKH-
MU (paKTOpaMH BO3HUKACT UCKITIOYUTEIBHO IIUPOKUI CIEKTP U3MEHUYUBOCTHU
cpeabl 0OUTaHUs PaCTEHUH U CBSI3aHHOM ¢ ATUM TpalueHTHON quddepeHmu-
alUM pacTUTENBHOIO N0KpoBa. [IputoMm cpena od0uTanusi pacTeHuil B ropax
MEHSIeTCSl HelPePbIBHO, HA He0OJIBIINX PACCTOSIHUSIX U B 0YCHb IIHPO-
KOM Auana3oHe. [1o 3TuM npuyuHaM IpOMCXOIUT OBICTPasi CMEHA BUI0BOTO
COCTaBa PacTeHUH U MX MPOAYKTUBHOCTU. UTOOBI YOSIUTHCS B TOM, JIOCTa-
TOYHO 0OpaTUTh BHUMaHHUE Ha pUC.45, Il HaIVIsIHO BUHO, YTO CYILECTBEH-
HbIE OTVIMYMS PACTUTEIBHOIO IIOKPOBA Y CKJIIOHOB Pa3HOW OPUEHTALIMUA MOTYT
IIPOSIBIIATBCS J1aXKe HAa PACCTOSIHMM BCETO JIMILb OJJHOTO I11ara.

Puc.45.PacnipenenenuecocraBaTpaBIHUCTON paCTUTEILHOCTH B3aBUCHMOCTH
OT MHCOJMpYyeMOcTH CKJIoHOB. CrmpaBa TuUIYakoBas accouuanus (FOXKHBIN
ckioH). CreBa — 3J1aKOBO-pa3HOTPaBHBIN CyOanbmUICKHi JTyr (ceBepHBIN
CKJIOH). Yienbe peku Jleoiii Tanrap. Xpeber 3aunuiickuii Anaray. Aiama-
Atunckuii 3anoBeHuK. 2700M Hax ypoBHeM mopsi. Mrons 1968r.
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Konoccanbaoe pazHooOpasue pacturenbHoro nokposa Ceseproro Tsanb-11ans
HACTOJIbKO XapaKTepHO, UTO JIa’Ke B Ha3BaHWU XpeOTa 3aumiickuii Asaray 371ech
HPHUCYTCTBYET METKOE CIIOBO «aJiaray», KOTOPOE C Ka3aXxCKOro sI3bIKa MEPEBOIUT-
Csl KaK «1iecTpble ropb». Takas nectpota, 00yclIoBIEHHAs pa3HOOOpa3UeM yciio-
BUIl 0OMTaHUs PacTEeHUH, KOHCTAaTUPOBAJIOCH U paHHUMU HccienoBarensimMu. [o
3aKTroueHuI0 akanemMuka b.A.beikoBa (1950) pazHooOpa3ue kjiMMara W pac-
THTeJbHOCTH B nosice jiecoB CeepHoro Tsinb-1llans, koTopblii 3aHUMAaeT
BCEro-To 0KoJIo 1,5 — 2KkM 1o BbIcOTe, CPABHUMO € TAKOBbIM /111 Poccun Ha
npotstkeHud Tepputopun ot Yepnoro a0 besoro mopsi. 1. I Cepebpsiko
(1945) akueHtupyer 0coboe BHIMAHUE HE TOJIBKO HA UCKIFOYUTEITHHOM Pa3HOO-
Opasuu pacturensHOro nmokposa CesepHoro Tsaub-111ans, HO 1 Ha OONBINION CIOXK-
HOCTH aHajM3a 3Toro sipieHus. OH nucait, 4to i HOHUMaHus TuddepeHumanim
pacTUTENILHOIO MOKPOBA B TOPHON MECTHOCTH «yUYET KOMIUIEKCA MPSIMOIECHUCTBYIO-
X (aKTOpOB MPEACTABISAET B HACTOAIIEE BPEMsI HEPEOIOJIMMBbIE 3aTPy/JHEHNS,
TaK Kak, BO-TIEPBBIX, Mbl HE MOYKEM YUECTbh BCE MPSMOJCHCTBYIOIIHE (haKTOpHI U,
BO-BTOPBIX, MbI €111 MEHBIIIE MOKEM OIICHHBATh X BO B3AUMOJICHCTBUM H UX KOM-
TIEKCHOM BITUSIHAM Ha uToneHo3». Ho, kak ormedan nanee U. I. Cepebpsikos, n
«OITHOBPEMEHHBIH y4eT BCeX KOCBEHHOIEHCTBYIOMIMX (haKTOPOB MPH MX B3AKUM-
HOM 3aMEIIAEMOCTH OYEHb TPYICH U JIEJIacT MPAKTHYECKH HEBO3MOKHBIM I10-
CTPOEeHHUe MPOCTOi M CTPOIHOI TUIIOJIOTHYeCKO CXeMbl, OCHOBAaHHOM Ha MX
KOMITJIEKCHOM B3aumozeicTBum» (CepeOpsikos, 1945, c. 140, 141). B nanbHeiimem
CXOJTHBIE C 3TUMH MBICITH BHICKA3bIBAJIMCH 1 MHOTUMH JIPyruMu aBTopamMu. Ciioxk-
HOCTb U MHOT000pa3ue ropHbIX J1ecoB 0oJiee YeM HALISIIHO MOATBepP KAAeT-
sl TaK/Ke MHOTOKPATHO MOBTOPSIBIIMMUCSH MONBITKAMYU PelIuTh 1151 TAHb-
Hlans npodsemy Jsecnoit Tunonoruu (J3enc-JIutosckas, 1933; Ponun, 1934a,
0; CepebpsixoB, 1945; beikos, 1950,1985; Pommyrus,1989).

Hackonpko Benuko pasHooOpasue CTPYKTYpbl PacTUTENIBHOTO IMOKPOBA
TOp HADJISTHO BUJHO Ha MPUMEPE TIIABHOU JIeCO00pasyIoIieil mopoIbl TEM-
HOXBOWHBIX JiecoB — enu lllpenka (Picea schrenkiana Fisch. Et Mey.). B 3a-
WINKMCKOM AJiaTtay 3Ta Mopoja y4yacTBYeT B (POPMHPOBAHUH PACTHUTEIHLHOTO
nokpoBa, HaunHas ¢ 1200m 10 2950M Haj ypoBHEM MOpsL, HO Jieca popmupy-
eT B mipenenax abcomoTHBIX BBICOT OT 1500M 0 2700M (puc.46).

ITo dotorpaduu (puc. 46,) nerko yoeauThes, 4ToO JIeco0Opasyromas poJib
enu [lIpeHka HCKITFOYUTENHEHO IUPOKO BAPHUPYET B 3aBUCUMOCTH OT JKOJIO-
TMYECKUX KOOPJAMHAT M BEJTUYMHBI 3acelIIeMO €10 Iiomaan. ITO K€ MOX-
HO KOHCTAaTUPOBAaTh U I BCEX IPYTHX JAPEBECHBIX MOPOJ pacHpoCTpaHeH-
HbIX B 3aunuiickom Aunaray: ocunbl (Populus tremula L.), psounsl (Sorbus
tianschanica Rupr.), ssononun (Malus sieversii (Ldb.)M. Roem.), GosipbITitHU-
ka (Crataegus almaatensis Pojark.; Crataegus songorica C.Koch..), abpuko-
ca (Armeniaca vulgaris Lam.) u nmpounx BunoB (puc.47).
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Puc.46. O0Ommii Bux enoBbIx JiecoB Oacceiina pexu [Ipaserii Tanrap.1900 —
3000 m Han ypoBHeM Mops. XpeOeT 3ammmiickuii Anaray. AnmMa-ATHHCKAN
3aIl0BE/IHHK.

Puc.47. CMmeniangple IUIOAOBBIE U XBOWHO-JIMCTBEHHBIE Jieca Anma-ATHH-
ckoro 3anoBenHuka. Asryct 2009 .
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Bceto COBOKYNMHOCTBIO MEPEUMCICHHBIX BBIIIE OOCTOSTENBCTB U CO3/a-
IOTCSI OTMEUEHHBIE MHOTMMH UCCJIEIOBATEISIMU HeNPeoaoJMMble NpensiT-
CTBUS IVISl YCIIEIHOT0 PellieHUus 321a41 YBEPEHHOI0 OPUEHTHPOBAHUSA B
MO3aUYHOCTH PACTUTEIHLHOI0 MOKPOBA HA MPUHIUINAX KJIaccupUuKanuu
TUNOB c0001mecTB. OTCIO1a BO3HUKJIA HEOOX0AUMOCTH MOUCKA pelIeHus
npod/eMbl Ha OCHOBE AJIbTEPHATUBHOI NPUHIUNY KJIacCHpUKanum co-
o01ecTB.

Takoe ajJbTepHATHBHOE pelieHHe NMPodJieMbl 0Ka32/10Ch BO3MOKHBIM
Ha 0a3e rpaJiueHTHOr0 AHAJIN3Aa, KOTOPbI AJI1 paBHUHHBIX YCIOBUM Havasl
paspabareiBathes emie JI.I.Pamenckum (1938), ero ydyeHnkamu ¥ mocieno-
BatessiMu. Pa3paboTaHHbIe UMU METOIOJIOTHS U METOBI ATOTO HAMPABJICHUS
OCHOBBIBAJIMChH HA UCIOJIb30BAHUU CAMHUX PACTEHHI, KAK MHIUKATOPOB Cpe-
Ibl MX oOuTaHus. Ha Toil e 0CHOBE IpeanpuHUMAIach MOMBITKA PEIICHUS
JMaHHOMW 3a1auu u Ajs TopHbIX paiioHoB (Cobones, 1978). Ho B ropax 3to
HE HAIIUIO IMUPOKOTO MPUMEHEHUS M3-32 UCKIIIOUUTEIHHON MeCTPOTHI U ObI-
CTpPO CMEHBI YCIIOBUI 0OUTaHUs pacTEHUI.

B 1ieniom pa3BuTHE rpagjHeHTHBIX HCCJIE0BAHUI TOPHBIX PACTUTEIb-
HBIX CHCTEM IO B ABYX HanpaBJieHusiX. C 0HOI CTOPOHBL,- B HANPaBJIe-
HHUU MCCJIeOBAHMS [VIABHBIX, TeHePAJIbHBIX TeHeHIUI (TPEHI0B) KJIU-
MATOTreHHOW M3MEHYHUBOCTH PACTUTEJBHOIO MOKPOBA B Mpeaesiax Kpyn-
HBIX TOPHBIX XpeOTOB Pa3MYHBIX IFOPHBIX cuctem. Hanpumep, — TsHb-
[ans, Casin, Cuxore-Anuns, ['peidr-Cmoku-Mayntunc, Cuckuity, Canra-
Karanuna u np. (Mensenes, 1975; CanoBauyas, Yebakona,1978; CagoBHu-
qas, 1978; YUebakona, 1978; Yurrekep, 1980; Boironckas, 1981; [lapamoHos,
Tepexos, 2010; Kokopesa, 2011a,0; Kokopesa, JIsicenko,2011). A ¢ apyroii,
— B HANPaBJEHUU MCCJIEIOBAHUS U €TAIU3ANNU JJIUTEJIHHO-YCTOHYH-
BbIX 3AKOHOMEPHOCTel rOPU30HTANBLHOM IH(PepeHIHALUN PACTHTENb-
HBIX CHCTEM HA YPOBHE KA:KI0T0 KOHKPETHOI0 KPynmHoro ymeJbs (IIpo-
CKypsikoB, 1965+ 1999).

B pesynbrare coBmectHbix uccienoBanuii  E.A.CagoBHuueit u
H.M.Yeb6axoBoii (CagoBuuuas, Yebakona,1978) Ha npumepe rop 3amnajaHoro
CasHa ObLT10 YCTAHOBJIEHO, YTO Ka’KAOMY THIIy BHICOTHO-IIOSICHOTO KOM-
IUIEKCA PACTUTEJBbHOCTH COOTBETCTBYIOT BIIOJIHE ONpee/IeHHbIe 3Have-
HHSI COOTHOILIEHUSI TEIJIa U BJIATH, BbIPA:KEeHHbIE Yepe3 PaIualMOHHbIH
unaekc cyxocru. H.M.UebakoBoii(1978) onpenenenbl 3aBUCUMOCTH POCTa
OCHOBHBIX JIPEBECHBIX JiecooOpasyromux nopoa CuOupu oT TrHAPOTEPMHU-
YEeCKUX M paJualMoHHbIX (akTopoB ropHoro kinmara. A E.A.CagoBHuueit
(1978, 1980) BbINOJIHEHBI ClIELMATIBHBIE UCCIIEIOBAHUS U pacueThl CyMM pa-
TUAINH, IPUXOJSIICH Ha Pa3IUYHO OPUEHTHUPOBAHHBIC CKIIOHBI 3aragHOTo
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Casna. IIpu 3TOM OHa KOHCTaTUPYeT TO Ba)KHOE OOCTOSATENHCTBO, YTO BCe
pacdeTbl CyMM PAJMALH HA CKJIOHBI OTHOCATCS K OTKPBITBHIM, OTy0ec-
KOHEYHBIM CKJIOHAM. /1 4yTO B peajibHBIX YCJOBHSAX F'OPHOH MECTHOCTH
0o/1b1I0€ BJIMSIHME HA IIPUXO/ PAaAUALHHA OKa3bIBAeT 3aTCHEHUE CKJIOHA-
MM OKpPYsKAwIuUX rop. M3-3a pa3anyHoil CTENEHN 3aKpbITOCTU TOPU30HTA
NPHUX0] PaJMali B YCJIOBHAX KOTJIOBHH M 0JHMH PAa3JIMYHOH OpHeHTAa-
MU CHWIBHO OTJIMYaeTcsi. B 1aHHOM CBSA3M Uil €ro aHainu3a B ropax OHa
IpejiaraeT BBOAUTH MONPaBOYHbIe KO3((PHUMEHThI, KOTOPHIE PEKOMEH-
AyeT PACCYUTHIBATH KAK YCPeIHeHHbIE IS COBOKYITHOCTH XpeOTOB Beel
TOPHO# CHCTEMBI.

OmnpenenaeHHbIM BKIIQJOM B pelIeHHE MMPOOJIeMbl TPaJIMEHTHOTO aHaJIn3a
TOPHBIX JIECOB siBIIsieTCs M pyHaamenTanbHas padora H.H.Beiroackoii (1981),
BBIIOJIHEHHAs. HAa MpPUMEpPe KPYIMHBIX TopHbIX XpeOToB Tsaup-lllansg, Casn
u Cuxore-Anuns. Ho miaBHbIM HampaBJ/ieHHEM ee UCCJe10BaHuil ObLI0
H3y4YeHHe POJId TOPHBIX PACTHTEJIBHBIX CO00IIEeCTB B IPeo0pa3oBaHUHU
HMH NOCTYNAKIIEH COTHeYHOoI paauanuu. [103ToMy OCHOBHOE BHUMAaHKE
aBTOpa COCPEOTOUEHO HA SIPYCHOM, BEPTUKAIBHON CTPYKTYPE PACTUTEIBHO-
ro IIOKpOBa B MECTOOOMTAHUSIX ¢ ONTHMAJIBHBIMHU [JIsl IPOU3PACTAHUS
JICCHOI PacTUTEJBbHOCTH YCJOBHSIMHU TEIUIO— U Blaropexuma. B acnekre
ke mpoOsiemMbl TuddepeHanun paiuaoHHOT0 PEXKUMa 3/1€Ch BaXKHO OT-
MeTuTh BbiBOA H.H.BBIroackoil 0 TOM, 4TO B TEUEHHE TEIUIOrO IEPUOAA B
TOPHBIX YCJIOBUSX CO3/1al0TCS TaKHe€ POCTPAHCTBEHHBIE Pa3INyus B IPUXO-
JI€ pajiialiiy K paCTUTEIbHOMY ITIOKPOBY Ha Pa3HbIX CKJIIOHAX OJJHOMU JIOJIMHBI,
KOTOPBIE B JECATKU U COTHU Pa3 MPEBBIILIAIOT Pa3IndMsl JUlsl pABHUHHBIX TEP-
PUTOPHI yIaJIEHHBIX APYT OT APYyra Ha aHAJIOTUYHOE PACCTOSIHUE.

P.Vurrekepom (1980) xe, B otmruue ot H.H.Brironckoii, rimaBHoe BHH-
MaHHe YAeJIsJI0Ch MCCIeJOBAHMAM OCHOBHBIX KJIMMATOICHHBIX TEHJICH-
Ml HIMEHHO paclpeneeHHsl PACTUTEIbHOIO MOKpoBa B ropax. Ilo pe-
3yJbTaTaM TPAJUEHTHOTO aHAIM3a Pa3MEIIEHUS PACTUTEIbHBIX COOOIIECTB
B ropax Cuiickuily (mrar Operon), Canra-Karanuna (murar ApusoHa) u
I'peiiT-Cmoku-MaynTtuHC (11TaT BUCKOHCHH) UM OBUIO PEATIOKEHO YUUTHI-
BaTh B KAY€CTBE OCHOBHBIX JICTEPMUHHUPYIOLINX (PAKTOPOB BBICOTY HaJl yPOB-
HEM MOpsl ¥ Tonorpapuueckoe yBlaxHeHne ckiaoHoB. Ha 6a3e npumeHeHus
takoro noxaxona P.Yurrekep (1980) mokasain, 4To pacTUTEIHLHOCTh TOpP MO-
&KeT ObITh OpAMHUPOBAHA B 3aBUCUMOCTHU OT BBICOTHI HaJl YPOBHEM MODS U
CTETEHU YBJIAKHEHUS CKIOHOB. MIM OBUIM MOCTPOEHBI CXEMBI, C IOMOIIBIO
KOTOPBIX OH MPOWJUIIOCTPUPOBAN, YTO IMPOCTPAHCTBEHHOE pPa3HOOOpas3ue
PacTUTENILHOCTU TOP, )KU3HEHHBIX (DOPM TOMUHAHTHBIX BUJOB U UX OHOJIO-
ruyeckasi IpoAyKTUBHOCTh OTPa)KarOT U3MEHEHUS YCIOBUN YBIAXXHEHHUS I10
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Mepe nmoabeMa B ropbl. [Ipu 3ToM cMeHa KU3HEHHBIX (OPM MTPOUCXOAUT He-
IIPEPBIBHO. B HanpaBieHUM OT BBICOKMX YPOBHEM K HU3KUM CMEHSIOT JpYyT
Jpyra XBOHHBIE IOPO/IbI, CKIEPO(MUIbHBIE IEPEBbs C IPUMECHIO BEUHO3EIe-
HBIX CKJIEPO(UIOB U PO3ETOYHBIX KYCTAPHUKOB, 3JIaKH, KOJIIIOUHE KyCTapHH-
KM M TOJTYKyCTapHMKHM IMyCThIHH. PaboTa Ha ypoBHE CXeM pacmpe/eieHus
pacTUTENBHBIX cUcTeM jaana P.YuTrekepy BO3MOKHOCTb BBISICHUTH IJIABHBIE
KJIMMAaTOT'€HHbIE TEHJCHIIMM paclpeae/ICHUs] paCTEHUI B ropax.

BaxHocTb HCC/Ie10BaHMA 00LIUX JJISl TOP 9KOJTOTHYEeCKUX TeHACHIM I
(TpeH0B) M3MEHYHMBOCTH PACTHUTEIbHOIO NMOKPOBA HAXOAUT CBOE IOA-
TBEPXKICHUE U B psjie Apyrux padort, kak 6omnee pannux (Cepebpsaxos, 1945;
T'onockokoB, 1949; Brikos, 1950), Tak u coBpeMeHHbIX aBTOpoB (ITapamoHOB,
Tepexos, 2010; Koxopesa, 2011a,0; Kokopesa, JIbicenko, 2011). Bce 31tu uc-
CJIe/I0BaHNsl, BHINOJTHEHHbIC HA YPOBHE KPYIHBIX XpeOTOB Pa3HbIX Iop-
HBIX CHCTEM, CYLleCTBEHHO YIUTyOHJIN, IIOATBEPANIHN H JOIOJHUJIN pe/-
CTaBJIeHHEe O HeO0OXOAMMOCTH pelleHHMs 3aJa4¥ MMEHHO I'PaJAueHTHOro
aHaAJIN3a PacTUTEJBLHOI0 NOKpoBa rop. Ho BMecTe ¢ TeM 1o Mepe pa3BuTus
TaKUX HMCCIEeOBaHUI CTAaHOBWIJIOCH BCe 0ojiee SICHO, UTO JUIsl IPUMEHEHUS
I'PaJAMEHTHOrO IMOaX0Ja HeoOXoArMa BeCchMa BBICOKAs KOHKpETH3alus Ha-
mux 3HaHui. To ecTh Tpe0OBaIOCh 10CTHYb TAKOT0 YPOBHSI KOHKpETH3a-
LMY 3HAHUH 0 TPaJUEeHTHON (P PepeHIHANNH PACTUTEIBLHOI0 IOKPOBA
Top, KOTOPBIH ObLT ObI 10CTATOYEH VIS MX YBEPEHHOI0 NPUMEHEHHUS U
MHMHHMMHM3HPOBAJI BEPOSITHOCTH IPyObIX OIIMOOK B NPaKTHKe NMPHPOAO-
NOJIb30BAHMS.

B npouecce mHoronernux uccinenaosanuii (Ilpockypsikos,1965-1986) BbI-
SICHUJIOCB, UTO KaJc00e KPynHoe 20pHOe yuieibe umeem c60u UHOUGUOYAlb-
Hble 3aKOHOMEPHOCHU 20PU3OHMANIbHOU Ouddepenyuayuu pacmumens-
HbIX cucmem. ITO 3aBUCUT OT OPUEHTALIMU YILIEJINN OTHOCUTEIBLHO OCHOBHO-
ro I00aJbHOTO HAMPABICHUS JBM)KEHHS BO3IYIIHBIX MacC HECYIIUX TEIJI0
u Biary. CTeneH! 3aKphITOCTH YIIEbs CBOUMU U COCEAHUMHU CKJIoHaMu. Ha-
JUYUS WIA OTCYTCTBUS OJIM3KO PACIOIOKEHHBIX BEYHBIX JICTHUKOB U CHEX-
HUKOB, C KOTOPBIX CTEKAIOIME OXJIAXK/IEHHbIE MACChl BO3/1yXa KOPPEKTUPYIOT
TEeMIIepaTypHBIN PEXKUM PACHOIOKEHHON HIXKe Tepputopuu (puc.13). Bius-
HUS OITU3KOPACTIONOKEHHBIX KPYITHBIX HHTEHCUBHO MPOIPEBACMbIX PAaBHUH-
HBIX TEPPUTOPUM M J1aXKe BBICOTHI U MACChl Top, (HOPMHUPYIONIUX YIIEIbE,
AKKyMYJIMPYIOIIHX U IEPEPACIIPEAEIISIFOIINX 3aTEM HAKOINIEHHOE TEILIO U XO-
noa. OQuHAKOBBIX, JaKe ABYX COCeACTBYIOINMX KPYNHBIX YIIeJni, HeT.
ITo3TOMYy y4eT po/iM KOMILIEKCa NPAMOACHCTBYIOIIUX (PAKTOPOB 3/1eCh
noTrpedoBas Obl KOJOCCAIBHOIO0 KOJUYECTBA METEOCTAHUMMA, 00JIbIIO-
r0 4YHMcJIa JieT UX HaO/IIo0eHnii 1 OTPOMHBIX MaTepHaJbHbIX 3aTpat. Ho,
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Jake W UMesl Takue JaHHbIC, JJIS UX NPUMEHEHMs MOoHano0minock Obl, 3a-
TEM, 3HAaTh KOHKPETHYIO KIMMATUYECKYIO0 XapaKTepUCTUKY MECTOOOMTAHUS
KQKJIOM pacTUTEIbHOM CHCTEMBI, YTO COBEPIICHHO HEPEAIbHO. BhIxomom
U3 3TOTO TOJIOKEHHUS SBISETCS Yy4YEeT POJIU KOCBEHHOJCHCTBYIONMX (PAaKTO-
poB. Ho Torna pewenue npodnemovt Konkpemusayuu 3Hanuii 0 2paouenm-
HOUl Oughhepenyuayuu pacmumenvHo20 NOKpoBa 20p 603MONCHO MOIbKO
Ha ypo6He KPYNHbBIX yujenuil, a He ux 00beOUHEeHUll 6 20PHble CUCHEeMbl
unu oaxce omoenvhvle Xxpedomut. Vlnoro Boixona Her. JIrooas nonvimka pac-
npoCmMpanume c6e0eHUs 0 ZPAOUEHMHOM Pedcume 00H020 KPYRHOZ0 yuie-
/b5l HA Yeblil 20PHBLIL Xpebem, a mem Ooiee, — Ha 6Cl0 2OPHYI0 CUCHIEM)),
npueedem K zpyovim ouiudKam, KaK 6 NOHUMAHUU UCHUHHOU KAPMUHbL
MO3AUYHOCIMU PACMUMENbHO20 NOKPO6A, MAK U 6 NPUPOOONOIb306AHUU.
ViMeHHO 1I03TOMY B KaueCTBE IIABHOTO HANPABJICHUS ISl PELIeHUs pobiie-
MBI HEOOXOAMMON KOHKPETH3AINH 3HAHUH O rpafueHTHON nuddepeHmanmmn
PacTUTENILHOTO ITOKPOBA TOp U OBLIM MPEANPUHATHI HCCIEIOBAHUS HA YPOBHE
KpPYIHBIX TOPHBIX YIIEIUH.

[Ipumepamy KpynHBIX YIIEIUH MOTYT CIIy>KUTh Takue yuenbs CeBepHOro
Tsaub-1ans, roe popMupyrorcst 6acceiiHbl KPyIHBIX TOPHBIX PeK. ITO YIIEeIbs
pex Typrens, HUccelk, [IpaBbiii Tanrap, Jlesiit Tanrap, Manas Anmarunka,
Kackenen. Ha ypoBHe mO0OHBIX KPYITHBIX YIIETHHA aBTOPOM U ObLIT HAKOTLIICH
OIIBIT TPAJMEHTHOrO aHanu3a AupepeHIranuy pacTUTEIBHOIO MOKpOBa U
OCHOBHBIX 3aKOHOMEPHOCTEN IPOCTPAHCTBEHHOIO Pa3MEIIEHUs JOMHHAHTOB
pactutenbHbIx cucteM CesepHoro, LlentpanbHoro, 3anagHoro Tsaup-11lang u
Pynnoro Anras. beuta uzydena poib KOCBEHHOACHCTBYIOIUX (haKTOPOB — a0-
COJIFOTHOM BBICOTBI MECTHOCTH, @ TAKXKE KPYTU3HBI M OPUEHTALIMY IOBEPXHOCTHU
ckioHoB (IIpockypsiko, 1965; 1967; 1971a,6; 1972; 1973a,6). UccnenoBaHo
pacripeiesieHue IpsMOi COJTHEYHOM pajualliy B TOPHBIX JIECAX U IIPOBEAEHO
HKCTIEPUMEHTAJIFHOE M3yYCHHE PEaKIMU PACTeHUH Ha pa3HooOpasue cpessl
B ropax (IIpockypsxos, 19718; IIpockypsikoB, Xomymio,1973). Pa3paborana
TEOpPETUYECKass OCHOBA U METOAMKA aHAJIN3a pa3MEILEHHsI JIECHBIX JIOMUHaH-
TOB B 3aBUCHMOCTH OT a0COJIIOTHOM BBICOTHI, a3UMYTa, KPYTH3HbI CKIIOHOB U
BO3MOKHOT'O IIpuxoja npsAMoil coinHeuHoil paguauuu (IIpockypsikos,1973a,B;
1974; 1977; 1978; 197906,B), a Tak:ke METOIMKA OLICHKH €CTECTBEHHOTO BO300-
HOBJIEHMS JIECHBIX JIOMMHAHTOB, YUHUTBIBAIOLIAsl TOPU30HTAIBHYIO CTPYKTYpY
ropubix JiecoB (IIpockypsikoB,1975;1979a,6; OcHOBHBIE MMONOKEHUS BEICHUS
JIECHOTrO X03siiicTBa AyMa-AtuHckor oOnactu, 1985; 1994). B nanbHetinem
MaTepHabl BBIIOJIHEHHBIX MCCIIE0BAaHUI COCTAaBUIIM HAyYHO-METOINYECKYIO
OCHOBY JOKTOpckoi aucceprauuu U AByX KHUT (IIpockypsikos,1982, 1983;
IIpockypskos, [Tycypmanos, Kokopesa, 1986).
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B acnekre paccmarpuBaemoil 3aech Npo0ieMbl KOJIMYeCTBEHHO-
r0 XpOHOOHOJIOTHYECKOI0 AHAJM3Aa PACTHUTEIbHBIX CHCTEM HAa yYpOBHe
KPYIHBIX TOPHBIX YIIeJIHil HEOOXOIMMO OTMETUTH CIEAYIOLIIEe OCHOBHBIC
pe3yabTaThl, MOITY4YEHHbIE HA MaTepHalaX yIOMSHYTHIX BbIILIE UCCIEI0BAaHUI
pacturensHOro nokpona rop Tsub-1llang u Pyanoro Aunras.

1) Kaxnoe kpynHoe ropHoe yiejibe MMeeT CBOM HHAMBHIYAJIbHbIE
0COOCHHOCTH MO3aNYHOCTH IT'OPH30HTAJIBHONH CTPYKTYPbI PACTHTE/IBLHO-
ro NMOKPOBa JieTepMUHHPYeMble T depeHInanueil yca10BHil o0uTaHus
pacTeHui.

2) Ha ypoBHe Ka:k/10T0 KPYITHOIO YIIIeJIbsI MOKHO BBISICHUTD VINTEIb-
HO-YCTOHYMBBIE KOJIMYECTBEHHbIE 3AKOHOMEPHOCTH IPUPOJAHOI0 BAPbHU-
poBaHHMsl OOM/IMSI PACTEHMIl JOMHHAHTOB IYTeM peNpe3eHTATHBHOIO
00cJIeOBaHUSI MECTHOCTH M aHAJIM3a CBSA3M BCTpedyaeMoOCTH (00M/IHA)
AOMHUHHUPYIOIINX BHAOB PACTEHHUH C IKCIO3HLMell MUKPOCKJIOHOB M a0-
COJIIOTHOM BBICOTOM MECTHOCTH. A Ha OCHOBE ITHX MaTepUajoB YIaeTcs
MIOCTPOUTh AMIMPUYECKUE LKAl pa3MelIeHus JoMUHaHTOB. IIpu Takom
HHIMBHUAYAJIBHOM /Il KaXK/10T0 KPYIHOIO ylIe/Ibsl MOAX0e K PelIeHHI0
3aJa4M rpaJHeHTHOI0 AHAJIN3a, B CHJIy KOHKPETHOH TeppUTOPHAIbHOM
NPHUBA3KH, NOCTPOCHHbIE IMIMPHYECKHE IIKAJbI pa3MelleHusl TOMH-
HAHTOB YYMTBIBAIOT BJIMSIHUE CJAYIOIIUX (DAKTOPOB:

* muddepeHranuIo yCIoBUH 0OUTaHUS pacTeHUH, JEeTePMUHUPYEMYIO
pacnpeesieHneM COJTHEYHON palialluy Ha pa3jIMiyHO OPUEHTUPOBAHHBIE I10-
BEPXHOCTU U PEKHMMOM 3aT€HEHUsI CKJIOHOB CIIEHU(PUUESCKUM I KaXJI0TO
KOHKPETHOTO YIIIEIIbS;

* nudGpepeHInaIUI0 YCIOBUN OOUTaHHS PACTEHUH CBA3aHHYIO C OXJIAXK/1a-
IOLLMM BIIUSIHUEM PSIJIOM PACIIOIOKEHHBIX BEUHBIX JIEJHUKOB U CHEKHUKOB,
CTENEHbIO OTKPHITOCTU U OPUEHTALMEN YIS OTHOCUTENBHO HAIIPABICHUS
100aBHOTO JABMKEHHSI M PErMOHAIBHOW TOPHO-TOTMHHOM IIUPKYJISIUY BIa-
ro- U TEIUIOHECYIIMX BO3AYIIHBIX Macc;

* CBSI3aHHYIO C aOCOJIIOTHON BBICOTOU U depeHanuio nepepacnpene-
JIeHUs1 aTMOC(EPHOTO TeIjIa U BJIArd, pa3HOOOpa3us OYB, TOBEPXHOCTHOTO
1 BHYTPUIIOYBEHHOI'O CTOKA BIIATH.

B pesyabrare AeiicTBUsA NEePEYHCICHHBIX (PAKTOPOB CO312€TCH yCTOM-
YHMBO U JJIHMTEJbHO CYHIECTBYIOIIAS MATPHLA Pa3MelleHUusl JOMUHAHTOB
PAcTUTEJLHOIO NMOKPoBa. Ee ycTroiiunBoCTHL 00yc/10BJIeHA HAJTMYHEM I10-
CTOSIHHOTO, /VIUTEJIbHOI0, ThICAYeJIeTHMH IeTePMUHHUPYIOLIEro U JuQ-
(¢epeHIUpYOLIETO CONPAKEHHOI0 BO3ACHCTBUSA pejibeda CKIOHOB, BbI-
COTHOH NMOSICHOCTH M TPaHC(POPMHUPYEMOro MMM O0LIEKINMATHYECKOIr0
(¢ona cooTBeTCTBYIOLIETO reorpagu4ecKoMy IOJI0KEHUI0 MECTHOCTH.
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3) B utore rpagueHTHOrO aHaIM3a yAaeTcs Moay4arh aJeKBaTHbIC U y100-
HBIE JUI pabOThl AIMIIMPUYECKUE MIKATIBI pa3MEIeHHs JOMUHAHTOB B CUCTE-
Me KOOpAMHAT abCOMOTHON BBICOTHI MECTHOCTH, KPYTU3HBI U a3UMYTa CKJIO-
HOB (WM PacCYUTaHHON MO0 HUM HMHCOJUPYEMOCTH IIOBEPXHOCTU CKJIOHOB).
IHocTpoeHHble IMNMpUUYECKHE KAJbI (pUc.48) 0TPpaXKAT AJIUTEIbHO-
YCTOHYHMBbIE KOJMYECTBEHHbIC 3aKOHOMEPHOCTH PpPa3MelleHHsl 1OMH-
HaHTOB. OHH MOIYyT NIPUMEHSATHCHA 0e3 JONOJHUTEeNbHON KOPPEeKTHPOB-
KM MHOTHE BEKa, NOKA He U3MEHNTCH KJINMAT.

4) OMIUpHUYecKUe MKAJIbI BCTPEYaeMOCTH JIec000pa3yIolUX MOpPoj ¢
BEPOSAITHOCTBIO 95-99% oTpaxkaloT nMere MecTo NPUPOAHbIE 3AKOHO-
MEPHOCTH, YTO YIOBJIETBOPSAET TPEOOBAHMAM HNPHUKJIATHBIX M HAYYHBIX
HCCIeOBAHUM. DTO MOATBEPAMIOCH U IIPOBEPKON pe3ysIbTaToB UCCIIEN0BA-
HU, BbIIONHEHHON KasziecnpoekroM no 3agaHui0 MUHHUCTEPCTBA JIECHOIO
xo3sicrea Kazaxckoit CCP B ropax Tsaub-1lans u Pynnoro Anras (cm. OcHOB-
HBIE IOJIOKEHUS OpraHM3allui U Pa3BUTHUSA JIECHOTO Xo3sicTBa Bocrouno-Ka-
3axcTaHckoil oonactu, 1977,¢.373; OCHOBHbBIEC MOJIOXKCHUS BEICHHS JIECHOTO
xo3siicTBa AnMa-AtuHckoi obmactu, 1985,c.458-467; 1994, ¢.429-433).

Ecnu sMmnupuyeckue mkasbl CTPOSTCS ¢ YUYETOM IPaIUEHTOB BO3MOYXKHOTO
TOJI0BOrO NPUXOJa MPSMOM COJIHEYHOW pajualliy, TO 3TO AAET IIpeuMylLie-
CTBa B OTHOLUEHUM UX KOMIIAKTHOCTH U HanigaHocTH. Ho mpu TakoM pemie-
HUU 337a494 B ONPEACICHHON CTENIEHN HUBEIUPYIOTCS TEMIIEPATypHBIE OTIH-
4Kl BOCTOYHBIX OT 3aI1aJ{HBIX CKJIOHOB. Beb 3araqHble CKIIOHBI HarpeBatoTCs
CUJIbHEE, YEM BOCTOUYHBIE, 3a CYET CYMMAPHOI'0O JEHUCTBHS IIPSMOM COJIHEYHOM
pazuanyy 1 MOCIeNoNyAeHHOrO Iporpesa Bo3ayxa. /i Toro utoOsl aBTo-
MaTUYECKH YYECTh M 3Ty OCOOEHHOCTh aHAJIU3 BCTPEUAEMOCTH JOMHHAHTOB
MOJKHO BBIIOJIHUTB HE 110 I'PaJUEHTaM BO3MOKHOI'O T'OI0OBOTO NPUX0Ja Ipsi-
MOM COJIHEUHOW paJualliy, a 1o IrpaJJueHTaM a3uMyTa U KPyTU3HbI CKJIOHOB.
Metoauka Takoro uccienoanus omyonukoBana (Ipockypsikos, 1973, 1978).

PazpaboTanHble METOAMKH T'PaIMEHTHOTO aHAJIM34, a TAK)KE MOCTPOCHHBIE
3MNHUPHYECKHEe IIKAJbI BCTPE4aeMOCTH JOMHHAHTOB PAaCTHTEIbHOIO
NOKPOBa B ropax JalT He0OXOAMMYI0 HAYYHYIO OCHOBY H /ISl PeLeHUs!
BaJKHEHIINX 321249 XPOHOOHOJIOTHYEeCKUX HCCJIeJOBAHMI B IEPHOJ H3Me-
HeHHsl KJauMara. B 3ToMm acrekte OHU [TO3BOJISAIOT pellaTh 3a4a4M BbIOOpa
KJII0YEBbIX 00bEKTOB /JIsi XPOHOOHMOJOTMYECKUX HAOJIOIeHUi, 3a/1a4u
HHTEPNPETANMH MOJYYCHHBIX Pe3yJbTATOB XPOHOOHOJIOTHYEeCKOro aHa-
JHM3a M 321a44 NPOTrHO3MPOBAHMA BO3MOXKHBIX M3MEHEHMH B IOBEACHUU
pPacCTUTEIbHBIX CUCTEM MYTEM MHTEPHOJISIUM MOJYYEeHHBIX JAHHBIX XPO-
HOOMOJIOTHYEeCKOI0 AaHAJIN3A B IIpeieaxX KakJJ0ro OXBaYeHHOI'O NCCIIe10Ba-
HUSIMU DKOJIOTMYECKOTO ITOJINTOHA.
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Ha ocHOBe SMIMpHUECKUX PErHOHAIBHBIX MIKaJ BCTPEYAEMOCTH TOPHBIX
JIOMUHAHTOB PAaCTUTENBHBIX CHUCTEM aBTOpPOM Oblla pa3padoTaHa W HC-
NbITAHA METOAMKA MOAOOpPa M MCCIeJOBAHUSA MOCTOSHHBIX KJIKOYeBbIX
npooubIx miaomanei (Ilpockypsxos, Ilycypmanos, Kokopesa, 1986). A B
nanpHeimem Obuta paspaboTrana v anpoOMpOBaHA B MEPUO] HAYABIIETOCS
WHTCHCUBHOTO M3MEHEHUS KJIMMara M Hay4YHO-METOIMYecKas OCHOBAa XpO-
HOOHMOJIOTMYECKOT0 aHaju3a Ha KIOYEBbIX 00bekTax (cM. riaBy 2). U yxe
HAKOIUIEHHBIN OIBIT BCEX 3TUX UCCIEAOBAHHUM aeT YBEPEHHOCTh B TOM, YTO
¢ NOMOLIbIO CONPSI’KEHHOT0 NPUMeHEeHUsI pa3padoTaHHBIX METOA0B rpa-
AUEHTHOI0 ¥ XPOHOOMOJIOTHYECKOI0 AHAJIM3a MOKHO KOJIUYEeCTBEHHO
M CTATHCTHYECKH J0CTOBEPHO ONPEeIsiTh BPEMEHHON X0 H3MeHeHMHil
U CTeleHb YSA3BHMOCTH INOKa3aTe/ell PACTUTENbHBIX CHCTEM B MePUOJ
Tpanchopmanum kiumara B ropax (IIpockypsixos, 2010a,6; 20118).

CraHOBUTCS SICHO, UTO 6 NEPUOO UBMEHEHUA KIUMAMA 6 20PHOIL MecH -
HOcCmu Heo0X00umbvle pe3yibmamyl 0ACH MOIbKO UMEHHO CONPAICEHHDbLI
2PAOUEHMHBLIL U XPOHOOUONOSUYECKUI AHAIU3 PACMUMETbHBIX CUCHIEM,
6bINOJIHEHHBLIL HA YPO6HE KPYNHBIX 20pHbIX yuyenuit. IloaToMy 31€CH ymMecT-
HO IPOMJUTIOCTPUPOBATH BOBMOYKHOCTH TAKOTO aHAJIM3a Ha KOHKPETHBIX 00b-
exTax. Ml B TaHHOH CBSI3M BHa4aje pacCMOTPUM pE3yNbTaThl IPaJHUEHTHOTO
aHaJu3a BCTPEYaeMOCTH JJOMUHAHTOB €CTECTBEHHO (HhOPMHUPYIOLIETOCs pac-
TUTEJIHLHOTO MOKPOBa KPYMHBIX yienuil xpedra 3aunuiickoro Amnaray (Ce-
BepHbli TaHb-11laHb) pacnonokeHHbIX B AllMa-ATHHCKOM 3alI0BEHUKE U HA
TeppuTopuu Mie-Anaraycckoro HallMOHAJILHOTO MapKa.

MarepuaJbl 1o AlIMa-ATHHCKOMY 32II0BEIHUKY COOPaHbI B KPYITHOM
yuieibe p. [pasbiii Tanarap (xpeber 3amnuiickuii Anaray) 3a TOT MEpH-
07, KOraa OOIIEKIMMAaTHUYeCKU (POH MECTHOCTH elle He MEHsUICH, T.€. J0
1975 roga. B atom ymenbe Gopmupyrorcs jeca ¢ ydactueM enu lllpenka
(Picea schrenkiana Fisch. Et Mey.), ocunsl (Populus tremula L.), abpuko-
ca (Armeniaca vulgaris Lam.), s6nonu (Malus sieversii (Ldb.)M. Roem.) u
ap. (puc.46, 47). [letanpbHOe ONMUCaHWE METOIWKH W aHAIIU3 UCXOJHOTO Ma-
Tepuasa UCCIeOBaHUN JaHbl B crienuanbHoii padote (IIpockypsikos, 1983).
[ToaTomMy moapoOHO Ha 3TOM 3[E€Ch OCTAaHABIMBATHCSA HE Oynem. OTMeTuM
JMIIb, YTO MpPU OOCIIEOBAaHUKM MAKPOCKIOHOB OOPTOB KPYIHOTO YIIEINbs
yepe3 Kaxaple 100 MeTpoB HaJ ypOBHEM MOPS IPOKJIa/JbIBAINCh TOPU30H-
TaJIbHBIE XO/IbI IJIMHOIO 6-7KM, KOTOpbIE OXBAThIBAJIM BCE BAPbUPOBAHHUE M3~
ruboB penbeda u pasHooOpazue uX OOKOBOTO OTCHEHHS COCEAHUMH CKIIOHA-
MU ¥ OOpTaMu JaHHOTO yuienbs. Ha KaXJoM TakoM rOpU30HTAIBHOM XOJE
IIOCJIEOBATENBHO B CIy4yallHOM NOpAAKE 3aKiaabiBanoch 10 800 KpyroBbIx
YUYETHBIX IUIOIIAZ0K pazMepoM 16 m? (4,5 M B auameTpe), OJIU3KUM TUIOMIAAN
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3aHMMAEeMOM IIPOEKIUEN KPOHBI B3pOCIIOrO I€peBa PacTyILEro B COMKHYTOM
HacaxJeHuu. [Ipyu onucanuy y4eTHBIX IUIOMIAN0K U3MEPSIICA a3UMYT U KPYy-
THU3HA UX NOBEPXHOCTU. DUKCUPOBAIIOCH HAIMYUE U BUAOBAS IIPUHAIIICK-
HOCTb UMEIOIIUXCS Ha YUYETHOH ILIOIIAIKE JOMUHAHTHBIX U COITYTCTBYIOLIUX
pacTeHui.

ITocTpoenHas rpaaveHTHas mkana A ywenss p. lIpaseni Tanrap npen-
cTaBiieHa Ha puc. 48. CieBa 110 OCH OpAMHAT ATOM I'PaJUEHTHON LIKAJbI OT-
JoxkeHa abcoutoTHast BbicoTa. CHU3Y 1O OCH a0CIMCC yKa3aHa BEIMYMHA BO3-
MOKHOTO TOOBOTO IIPUXOJa IPSIMOU COJIHEYHOU paauanuy. B neHTpe Kax-
JIOW KJIETKM ILKAJIbl 1aHbl BEJIMYMHBI BCTPEYAEMOCTH (B IIPOLIEHTAaX) JIECO-
00pa3yroIuX NOPO/I, BEIYMCIEHHBIE KaK JI0JIS 3aHATHIX MU YYETHBIX I1JI0IIa-
JOK. DTU BEJIMYMHBI BCTPEUYAEMOCTH COOTBETCTBYIOT KOOpAMHATaM LIEHTpa
kieTku. M3onuHusMu o6o3HaueH kiacc 6oHuTeTa nepeBbeB enu Llpenka.

Berpeuaemoctnb 0cHOBHBIX JiecooGpasylomux nopos (8 %) no rpaguentam abconioTHOMH BLICOTHI
MECTHOCTH H HHCOJIHPYEMOCTH cKJIoHOB, M3oannuu Gorntera enn [lpenka.
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Puc 48. Dmnupuueckas mkajia BCTPEYaeMOCTH JIECOO0Pa3yIOIIUX MOPOI B

yiense [IpaBeiii Tanrap. LleHTpanbHO — 3aunMiCKUAN J1€COPACTUTEIbHBIN

paiion Tsup-llans. Anma-Atunckuil 3anoBeqHuK. (IuT. 1o IIpockypsiko-
BY,1983). IlosicHeHus B TEKCTE.

Yenoeubie 0603HadueHUs: E — enb; Oc — ocuHa; A0- abpukoc; 516 — s6mons. [TyHKTHpOM TI0-
Ka3aHbl U30JMHUM OOHUTETOB JAPEBOCTOCB EIIH.
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IIpu ipoBepKe MOCTPOSHHOM SMIIMPUYECKOH IIKaJbI BBIICHUIIOCH, YTO CPEJI-
HUE OTKJIOHEHMS OLICHOK (DaKTHUECKOW BCTPEYaeMOCTH JOMUHAHTOB (B KOH-
TPOJI€) OT PACCUUTAHHBIX IO IIKAJIE OKA3aJIMCh HECYIIECTBEHHBIMU Ha 1%-M
yposze 3Haunmoctu (IIpockypsikos,1983).

JUist HamISAHOCTH M yioOCTBa aHaAIM3a Jjajiee MpeyiaraloTcst JuarpaMMel,
IIOCTPOEHHBIE 110 MaTepuaiaM 1Kajbl puc.48. OHU WIUTIOCTPUPYIOT 3aBUCH-
MOCTb BCTPEYaEMOCTH IJIAaBHOTO JIOMUHAHTAa TEMHOXBOWHBIX JiecoB (Picea
schrenkiana F. et M.) oT BBICOTBI MECTHOCTH U MHCOJIUPYEMOCTH CKJIOHOB.
Ha neBoii auarpamme puc.49 nokasaHa BCTPEYaEMOCTb €M B ABYXMEPHOM
IIPOCTPAHCTBE KOOPJMHAT, a Ha MPaBOM — TO K€ CaMO€ B TPEXMEPHOM IIpO-
CTPAHCTBE. 3/1eCh BCTPEYAEMOCTb JIECOOOpasyroleil MOpoaAbl OTIOXKEHA 110
BEPTUKAJIM, BHICOTA MECTHOCTH YUTAETCs HA MPaBOM cTopoHe Kyba, a BO3-
MOKHBIW T'OJIOBOM IIPUXOX IPSAMOU COJIHEYHOU pajualiy — BIOJb €ro JIEBO-
ro kpas. IloBepXHOCTb perpeccuu BCTPEUAEMOCTH JaeT 0ojiee HaIIsIHOE
npezcTasieHue 00 dpPexTe COBMECTHOTO BIUSHHS U3y4aeMbIX (aKTOpPOB Ha
BCTPEYAEMOCTD JIECO00PA3YIOIIEH TOPOIBL.
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Puc.49. Iuarpammsbl Betpeuaemoctu enu Llpenka (Picea schrenkiana F. et

M.) B 3aBUCUMOCTH OT BBICOTHl MECTHOCTH W HHCOJUPYEMOCTH CKJIOHOB

ymenbs [Ipaserit Tanrap xpe0drta 3amnuiickoro Anaray. CrneBa — JIMHUH pe-
Ipeccu, CIpaBa — HOBEPXHOCTh PETPECCUH.

174



BrinonHeHHBIN TpaueHTHBIN aHAIU3 OOWIHS JIECOO0PA3YIOIIUX MOPOI U
IIOCTPOEHHBIE HA €T0 OCHOBE IMarpaMMbl WJUTFOCTPUPYIOT CIELYIOIIEE.

[Ipu xapakTepHOM Ui JaHHBIX TeorpapuuecKux KOOPAMHAT MCXOJAHOM
00IIEeKTUMaTHIEeCKOM (POHE MECTHOCTH pa3MellleHHe JOMUHHUPYIOLIEH Jieco-
o0pasyroieil TOpobl OTPAXKAET CIOKHBIA M MECTPBI KOHTUHYYM XOPOIIO
MPUCIIOCOOTICHHBIX K cpelie 0OMTaHMs KIMMAaKCOBBIX cooOuiecTs. LleHormno-
MYJISALIKAN JIECOOOPA3yIOIUX MOPOA 3aHUMAIOT PAa3IUYHOE TOJIOKEHHE IO
rpaaueHTam cpenpl ooutanus. [Ipu s3Tom oOmine Kaxaoi gecooOpasyromien
IIOPOJIbI MO>KET BapbUPOBATh B OUEHb IIMPOKUX NIPEEIax B 3aBUCUMOCTH OT
COCTOSIHUS ACUCTBYIOUINX (DaKTOPOB Cpebl 0OUTaHMs. A caMa CBSI3b BCTpe-
4aeMOCTH JIeCO0Opa3yIolIei HOPO/Ibl C TPaiueHTaMU Cpe/ibl OOMTaHUS HOCUT
BBIPAKCHHBIN HEJIMHEHHBIN Xapakrep.

Haubonee mnpomykTus-
Hple Jseca enbp Illpenka
dbopmupyeT npu OOHUTETAX
cpeanero I, 5 = II knac-
ca B mpenenax abCoNOT-
Hbix BbIcOT 1800+2100 ™M
HaJl YPOBHEM MOpsS U IpH-
TOM Ha ¢jJ1a00 HHCOJMPY-
€MBIX CeBePHBIX CKJIOHAX
(puc.48,49,50). Onmnako B
IPAaHUIIAX BEPXHUX BBICOT-
HO-KJIUMaTHYECKUX IOSICOB
IIPOAYKTUBHOCTb €JIbHUKOB
MOBBIIIAETCS YK€ HE Ha
CEBEPHbIX, 4 HAa XOPOLIO
NPOrpeBaemMbIX  HKHBIX
ckioHax (puc.49).

B nunanazone 1700 + 1900M.H.y.M. U y BEepXHHUX TPaHHI] OOUTAHUS €U
(cm., Hanpumep, 2400 + 2500m.H.y.M.) (haKTOp MHCOTUPYEMOCTU CKIOHOB
JIEHCTBYET BECbMa CYIIECTBEHHO, IIPUYEM COIPSIKEHHO C BBICOTHO-KIIM-
MaTHueckoil mosicHocteto. Hanbonpmas Becrpeuaemocts enu Llpenka (40-
60%) nabnromaeTcst Ha c1ab0 MHCOIUPYEMBIX KPYTBIX CEBEPHBIX CKIOHAX
B I'PaHUIAX BBICOTHO-KIMMaTuyeckoro nosica 1700 + 2000M.H.y.M. Taxxe
oHa Benuka U Ha BbicoTe 2400-2500M.H.y.M., HO YK€ Ha XOPOIIO UHCOJIUPY-
€MBbIX CKJIOHaX I0HOU opueHTanuu. A Ha BbicoTax 1400 u 2300Mm.H.y.m.
HAXOAATCS 00J1aCTH PABHOACHCTBHUS COCTOSIHMI (paKTOpa peKuMa MH-
COJIAMHU CKJIOHOB. 3/1€Ch BCTPEYAEMOCTh €M HE3aBUCUMO OT UHCOJIUPY-

Puc.50.BLICOKOIOTHOTHRIM ~ €I0BBII  JIEC.
Hrous 1969 1.
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€MOCTH CKJIOHOB ONpEJeIseTcs, IFIaBHbIM 00pa3oM, BHICOTHO-KJIMMaTH4e-
CKOM MOSCHOCTBIO.

Bcest coBOKYHOCTB MPECTABICHHBIX JIecO00pa3yIoMX nopoa Haubosee
MIOJTHO 3acelsieT TEPPUTOPHIO B Ipeaeax abcomoTHbIX BEICOT 1600+1700 m
HaJ YpOBHEM Mopsl, e GOpMHUPYIOTCS B OCHOBHOM CMEILIaHHBIE Jieca (pHC.
48, 49). Hacaxxaenust ¢ ydacTueM elid U OCHHBI (puc.48) pasMemnaroTcs Ha
ckionax kpytuszHou ot 5°+ 10° go 50°, opMEHTHPOBAHHBIX KaK Ha CEBeEp,
BOCTOK, 3alaji, TaK 1 Ha IOro-BOCTOK, I0ro-3amaj. Tam, riue enb Gopmupyer
IIPOAYKTUBHBIE Jieca (110 CEBEPHBIM CKJIOHaM KpyTu3Hou 40-50° Ha BbIcOTE
1900+1950 m Hax yp. M.), oHa 3anumaet 6onee 50% mutomaan u odpasyer
Hacaxxaenus 11,5 kmacca Gonurera. OcuHa ke 3/1€Ch Y4acTBYET JIMIIb Kak
IIPUMECH U BCTpedaeTcs Bcero Ha 5% ruiomany HacaxaeHuid. Co CHUKEHU-
eM a0COMOTHON BBICOTHI 10 1550M Ha CKJIOHAX 3TOW OpHEHTAIMH OOHUTET
npeBocToeB enu yBenuuubaercs 1o 11,0 knacca. Ho BMecTe ¢ TeM jonst yua-
CTHS €11 CHH)KAETCSl, @ OCHHBI YBEJIMYMBAETCS, K 00€ 3TU MOPObI 3aCEIIAIOT
IJIOILA/Ib V7K€ B OJJMHAKOBOM COOTHOIIEHUH — 32+36% BcTpeuaemocTu. Ha
BbicoTe 1500M Hax ypoBHEM Mopsi O0HUTET enu Bo3pactaet a0 1,5. Oxnako
3/1eCh OHA BCTPEUYaETCs yKe JIMIb Ha 22% MJiolaay HacaJAeHHM, a OCuHa
3aHuMaeT 210 44%. IIpuueM OT ceBEpHBIX CKJIIOHOB K FOT0-BOCTOYHBIM U FOTO-
3amaHbIM JI0JIs1 Y4acTHsl ey B ()OPMUPOBAHUHU HACAKICHUN CHUIKAETCS 110
1—8%. W 3T0 npu HaIMYUK BBHICOKOTO KJlacca ee OOHUTETA.

B ornnume ot enu Llpenka Hanbosee NpoayKTUBHBIE OCHHOBBIE Jieca (op-
MHUPYIOTCSI Ha I0I0-BOCTOUHBIX U FOT0-3allaHbIX CKJIOHAX KpyTuzHoi 40—50°
B HIDKHEW yacTu JecHoro nosica. Tak, Ha 1500M Hazx ypoBHEM MOpsl BCTpeya-
€MOCTb OCHHBI B HACAXIEHUAX TocTUraeT 65%, a enu — nuiib 1% (puc.48).

B nenom ¢ yueroM xapakrepa U3MEHEHHs €CTECTBEHHOI'O COOTHOIIECHHUS
OCHHBI U €JIM U UX BCTPEUAEMOCTH B HACAKIEHUSAX MOXHO KOHCTAaTUPOBATh
cienytomiee. EnoBo-ocunoBble Jeca (¢ mpeobnaganuem ein) GopMHUPYIOTCS
Ha BbicoTe 1900M 1O CKJIOHaM CEBEpHOI, BOCTOYHOM M 3allaJHONW OpUEHTa-
uun KpyTu3Hoit ot 15 no 50°. C nonmwxkenueM BeIcOTHI (0 1500—1600Mm)
€JIOBO-OCHHOBBIC HACAXKJICHUS BCTPEUAIOTCS TOJNBKO Ha KpyThix (30°+50°)
CKJIOHaX CEBEPHOMU, CEBEPO-BOCTOYHOM U CEBEpoO-3anaaHon opueHranuu. 11o
BCEM OCTAJIbHBIM CKJIOHAaM OCHHA 3aHMMAET IIaBEHCTBYIOLLEE IOJIOKEHHE.
Otcrona CTaHOBUTCS SICHO, UTO B OIIMCAHHBIX BBILIE CUTYalUAX MOCTPOEH-
Hbl¢ PEerMOHAJIbHbIC HIKAJIbl BCTPEYaeMOCTH IOPOJ OTPAKAIT YETKO
BBIPa’KeHHOE cMelleHre (PUTOLEHOTHYECKOr0 M IKO0JOIrH4eCKOro OnTHu-
MyMoB e IlIpeHka u OCUHBI.

OOBEKTUBHBIM TOJITBEPKAECHUEM TaKOrO (hakTa CMELICHHS ONTHUMYMOB
MOXET CIIY>KUTh BBICOKMII OOHMTET y €M B HWKHEW YacTH JIECHOTO Iosca
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U B TO € BpeMs €€ HEe3HAUUTEJIbHOE yyacThe B (pOPMUPOBAHUH JAPEBOCTO-
eB. /lanHoe siBeHne 00BICHAETCS TeM, UTO 37iech eib LlIpeHka BoITecHseTcs
KOHKYPEHTHO 00Jiee MOIIHBIM JOMHHAHTOM, YTO MOXHO HPOMJUTFOCTPUPO-
BaTh MarepuanaMu puc.51, KOTOpbIil ObUT BHIIIOJIHEH HA OCHOBE JAHHBIX pa-
HEee PacCMOTPEHHOW SMIMPUYECKON LIKAJIbI BCTPEYAEMOCTH JIECOOOpasyro-
mmx nopoz (puc.48). s yno6cTBa BOCHPUATHS Ha 3TUX JHarpaMMax BCTpe-
4aeMOCTh JIeCOO0Pa3yIoIMX MOPOJ MO KaXKJIOMY SKOJOIMYECKOMY aJpecy
MOKa3aHa CTOJIOMKAMHU.

60
MogoBoit g
npuxon
paavaumm,

BecTpeyaeMmocTe enun, %

BcTpeyaemMocTs 0CHUHBILBY%

1500
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Puc.51. BerpeuaemocThb enu (JieBasi AMarpaMma) U OCHHEBI (TpaBasi Auarpam-
Ma) B JIeCHOM mosice yuienbs [Ipassiit Tanrap.

Marepuassl rpaJHeHTHON LIKAIbl BCTPEYaEMOCTH JIECO00Pa3yIOLINX I10-
POl ¥ MOCTPOEHHBIE MO HUM Juarpammbl (puc.48,51) cBUIETEIBCTBYIOT O
(akTax coBHazEeHUs HKOJIOTUUECKOTO ONTHUMYMa JJIsl OCHHBI U €11 Ha abco-
nroTHOU BbicoTe 1500M. B oTHOMIEHMM €1M 3TO NOATBEPKAAECTCS €€ BBICO-
KUM OOHUTETOM, a OCUHBI — €€ BBICOKOM BcTpeuaemocThio. Ho enb 31ech He
MOXET KOHKYPHUPOBaTh C OCHHOW U MOTOMY OCHHA Mpeo0iaaeT Ha CKIOHAaX
060t opuentanuu. Tak, HampuMep, €Cld MaKCUMalibHas BCTPEYaeMOCThb
enu He npesbiaer 20%, To y ocuHbl oHa gocturaetr 65%. C nogbemMoM B
ropbl KOHKYPEHTHBIE MOTEHUUH OOOMX BUAOB HAYMHAIOT IOCTENEHHO BbI-
paBHuBaThCsl. Haunnas ¢ abcomoTHOM BbICOTHI 1700M, €1b y’Ke CTaHOBHUTCA
KOHKYpEHTHO Ooiee cuiibHOM. A Ha BbicoTax 1800 — 1900 meTpoB ocuna co-
BCEM CIa€T CBOM MO3MIIMH, OCTABasICh JIMIIb KaK IPUMECh B COCTABE YMCTHIX
€JIbHUKOB, KOTOPBIE 3/IECh 3aHMMAIOT T'OCIIOACTBYOLIEE NoJ0kKeHHE. CpaBHU-
Basi 3TH JIBe 1uarpammsl (puc.51) MoxxHO 00pa3HO NpeACTaBUTh cebe, 4To 1o
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Ka)KI0W KOMOUWHAIIMU a0COTIOTHON BBICOTHI M OPUEHTAIIMU CKIOHOB OOMIIHE
€JIM U OCHHBI TIOIOTHAHO MPUPOJON JIPYT K JIPYTy TaK IIOTHO, KaK 3yObl ABYX
MIPOTUBOTIIOIOKHBIX YEIIIOCTEH.

CraHOBHTCS SICHO, YTO pa3HOOOpa3ue OOM/IMSI PACTEHUH JOMUHHUPY-
IOIMX BUJIOB B rOpax 3aKOHOMEPHO CBSI3AHO He TOJbKO C MPUPOIHBI-
MM YCJOBHSIMM UX OOMTaHUS, HO U pe3yJbTaTaMH OMOTHYECKHX OT-
HOLIEHMH. A MTOCTPOEHHBIE IO PACCMOTPEHHO BBIIIE METOAMKE IMIUPHU-
YeCKUE HIKaJIbl BCTPEYaeMOCTH PACTEHUN JOMUHAHTOB JAlOT BO3MOXHOCTD
OPUEHTHPOBATHCSI B KOJIMYECTBEHHBIX 3aKOHOMEPHOCTAX MEXKBHIOBBIX
B3aMMOJCHCTBHIA, a TAK)KE U B TOM, KaK Oy/IeT MEHATHCS CTPYKTypa pacTH-
TEJNBbHBIX CUCTEM IIpU II0OATBHOM M3MEHEHUHU KiuMata. /lanHble (paKkThl
y:Ke caMH 1o ce0e MOIYT CJIYKUTh OYeHb BA’KHBIM 00BEKTOM XPOHO-
6MOJ0rMYecKHX HAGIIONCHHIi U AHAJIN32 BPEMEHHOI'0 X012 H3MeHeHHsI
MEeKBHM/I0BBIX OTHOIIEHUI B MepUHO/ INI002JIbHOr0 noremienus. Jlerxko
pelraercss ¥ MeTOAMYECKAas CTOPOHA dTHX HcciaenoBanuii. Hanpumep,
NyTeM pery/sipHO MOBTOPSIEMOro c00pa JaHHBIX, OITANHOIO MOCTPO-
€HHS ¥ CPABHEHHUS SMIUPHYECKUX PerHOHATbHBIX HIKAJ BCTPeYaeMo-
CTH JOMHHAHTOB PACTHUTEJIbHBIX CHCTEM MOKHO C JOCTATOYHOM TOYHO-
CTBIO M IPHTOM HA KOJIHYECTBEHHOM YPOBHE OTCJIeKHBATH BPEMEHHY 0
AUHAMHUKY OHMOTHYECKMX B3aUMO/eiiCTBHIi BHYTPH PaCcTUTEJbHBIX CH-
CTeM B MepUO] U3MEHEHHUSs KIUMaTa.

B menom ke momyueHHbIE pe3yabTaThl I'PAJAMEHTHOrO aHalu3a HaixyT
MPUMEHEHHE JJI1 XPOHOOM0JI0rHYeCKOr0 UCCJIeI0BAHMSA NMpoLecca TPaHc-
(opMaluH MHOTHX XapaKTEePUCTHK IOPHU30HTAJBbHOI CTPYKTYpbI pac-
TUTEJbHOI0 MOKPOBa. Pemath 3TH 32124 1e/1eco00pPa3HO TaK:Ke MyTeM
MO3TANHOI0 MOCTPOEHHS] M CPABHHUTEIbHOI0 AHAJIM3a IMIHMPHYECKHX
rPaJUEHTHBIX LKA BCTPEYaeMOCTH JOMHHAHTOB PAaCTUTEIILHOTO IO-
KpOBa rop B Ipoliecce Mo0albHOro MU3MEHEHHs KiuMara. Hamuume Takux
MO3TAITHO MOCTPOEHHBIX SMIUPUUYECKUX IIKAJI U BBIOJHEHHBIX Ha OCHOBE
¥IX CPABHEHHS UCCIICIOBAHMI TO3BOJIMT OPHEHTHPOBATHCS BO BPEMEHHOM
X0/1e U3MEeHEeHHUs] EMKOCTU HKOJIOTHYECKUX HUII JOMUHAHTOB, YSI3BUMOCTHU
KHU3HECTIOCOOHOCTH JTOMUHAHTOB PACTUTEIHHOIO MOKPOBA, MX MPOMYKTHB-
HOCTH, U3MEHEHHH BUI0BOTO U (JOPMOBOTO COCTABA PACTUTEIBHBIX CUCTEM U
MHOTHX JPYTHX MOKa3aTemnei.

PaccMoTpeHHbIE BBIIIE PETHOHANBHBIE AMIMPUUYECKUE 3aBUCUMOCTH
BCTPEYAEMOCTH JIECHBIX JOMUHAHTOB (puc. 48,49) MO3BOJSAIOT KOHCTATUPO-
BaTh OYEHB JKECTKYIO IPOCTPAHCTBEHHYIO IPUYPOUYCHHOCTh U IIUPOKYIO KO-
JOrHYecKyo TudPepeHralnio SJKOTONOB Jiecoobpazyrouux nopoa. [Ipurom
BEPXHSS BBICOTHO-KJIMMATHUYECKasi TPAHUIIA PACTIPOCTPAHEHUS JINCTBEHHBIX
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MOPOJI 3aKAHYMBACTCS KaK pa3 TaM, I71e HAUMHACTCS HIDKHSS TPaHULA IPeoo-
nanaHus enu. B gaHHOM CBS3M, Kak MPEICTaBIIAETCS, BHIICHEHHBIE 3aKOHO-
MEPHOCTH MO3BOJISIIOT MPEABUIETD CIECIYIOUIUN CleHapui Oyayieil TpaHc-
(opMan UK pacTUTETBHOTO MOKPOBA IOP, KOTOPbI MOXKET MOATBEPAUTHCS
XPOHOOMOJIOTHUECKUMU UCCIIECAOBAaHUSIMU B MEPUOJ M3MEHEHHUsl KJIMMAaTa.
ITockonbky npenenbHblil Bo3pact enu Llpenka nocturaer 500 net, ee kiu-
MaKCOBbIe coo0I1IecTBa OyyT 3aHUMATh CBOM HKOJIOTUYECKHE HUIIH MHOTO-
KpaTHO JIOJIbIIIE, YeM PACIOJIOKCHHbIE HIKE JIMCTBEHHbIE MOPObI (OCUHA,
s0510Hs, aOpUKOC, OOSPBIIHUK U JIp.), ATUTEIBHOCTh )KU3HU KOTOPBIX paBHA
100+150 5et. A NoTOMY KO BpeMeHH, KOI/a eJib 0CBOOOAUT 3aHUMAaeMble
€10 JKOTOIIbI, 3aI1aC CeMSAH U BereTaTHBHOI0 MaTepHaJa JJs nepeceJie-
HHUS PACOJIOKEHHBIX HUKe JIMCTBEHHbIX IOMUHAHTOB OyleT yike ucuep-
naH. M oHM npocTo ucye3HyT U3 coctaBa (pJIOpbI FOPHBIX JiecoB. TeMm ca-
MbIM OyZIeT HaHECEeH HE TOJIbKO OIPOMHBIN yIIepO pacTUTEIbHOMY MOKPOBY
U €rO0 3aIUTHO-OXPAHHBIM (DYHKILIMSAM, HO U HAaBCEI/1a YTpaueH LeHHEeHIuiil u
YHUKaJIbHEUIITNI MUPOBOW TeHO(OH/T paCTEHHIA.

C ydeToM 3TOro crieHapuii OyAayIIero U3MEHEeHUs TOPHBIX JIECOB, OMyOIIn-
KOBaHHBINA aBTOpaMu cBoiku «Btopoe Hammonansnoe Coobuienue Pecry-
6muku Kaszaxcran Kougepennuu Cropon Pamounoit konsenuuun OOH 00
n3MeHeHuu kiauMaray (2009:137) noka enie ocraeTcs JHIIb OAHUM U3 Bapu-
aHTOB. B oTiMume OT Cka3aHHOTO BHIIIE, B HEM Mbl HAXOAUM YTBEPKACHUE O
TOM, 4TO PH [100aTLHOM MOTEIUICHUH «B TOPHBIX pallOHAX HMKHSS TPaHHLIA
€J10BbIX JiecoB nogHuMercs Ha 100 — 120 meTpoB, ycTynuB 4acTh CBOEH 30HbI
JMCTBEHHBIM M IUIOIOBBIM HACAKICHUSM. . ).

[lepcrieKTUBHOCTB U151 XpPOHOOMOIOTHYECKHX UCCIIEIOBAaHUN pa3padoTaH-
HOTO METO/ia TPAJMEHTHOI0 aHaju3a 37eCh LEJIeCO00Pa3HO MPOMILTIOCTPH-
poBaTh MarepuajaMu €€ OJHOM TpaJueHTHOM mikanbl (puc.52), kotopas
OTpa)kaeT TOPU30HTAIBHYIO CTPYKTYPY FOPHBIX JIECOB HE TOJIBKO Ha YPOBHE
JIOMHUHAHTOB, HO pacTeHui noanecka. OHa Obla MOCTpPOEHAa Ha MaTepua-
Jax coOpaHHBIX C y4aCTHEM aBTOpa B IUIOAOBBIX JieCaxX JAPYroro KPymHoro
yueabss — p.Koryp-Byiaak. O1o yuienbe Toxe pacnoiaokeHO B LIEHTpalb-
HOW yacTu xpebTa 3amnuiickoro Asaray, HO B JIECATH KWJIOMETpax 3araj-
Hee oT ymenbs Ilpaseiit Tanrap. Ilpencrasnennas Ha puc.52 mikana BCTpe-
YaeMOCTH OTpa)kaeT T'PaJUCHTHOE pACHpeAeSIeHHEe OCHOBHBIX JiecooOpa-
3yIOIIMX BHUJOB JIEPEBHEB M KYCTapHUKOB IOsica IJIOAOBBIX JiecoB: Populus
tremula L., Armeniaca vylgaris Lam., Crataegus almaatensis Pojark., Malus
sieversii (Ldb.) M. Roem, Acer semenovii Rgl. et Herd, Ramnus cathartica
L., Berberis heteropoda Schrenk, Cotoneaster racemifolia (Dest.) C. Koch,
Atrophaxis muschketovii Krassn., Spirea hypericifolia L., Lonicera tatarica L.,
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Lonicera hispida Pall., Lonicera tianshanica Pojark., Rosa platiacantha
Schrenk, Rubus idaeus L., Ribes meyeri Maxim. Kak u B mpeaslayIiemM ciy-
qae (puc.48), Ha ITOH IIKae clieBa M0 OCU OPJMHAT OTIOXKEHA aOCONIOTHAS
BbICOTa MECTHOCTHU. CHHU3Y MO OCH a0CIMCC yKa3aHa BeMYMHA BO3MOKHOTO
TOZI0BOTO IIPUXOJa MPSIMOM COJIHEYHOU paavanuu. B neHTpe kaxmaon Kier-
KM ILKaJIbl BIMCAHbl BEJMYMHBI BCTPEUAEMOCTH (B MPOLIEHTAX) APEBECHBIX
pacteHuil. [l OLIEHKM BCTPEUAEMOCTH TaK)KE€ HMCIOJIb30BAJIUCH KPYIOBBIE
YUYETHBIC TUIOMIAIKU pazMepoM 16M>. YkazaHHbIC BEIMYHHBI BCTPEUACMOCTH
COOTBETCTBYIOT KOOpJIMHATaM LIEHTpa KJIETKHU LIKajbl. B unciaurene kaxaon
KJIETKH IIKaJIbl IIOMEIIEHBI JaHHBIE O BCTPEYaEMOCTH JIECHBIX JOMHUHAHTOB
— IIABHBIX JIecO00pa3yIoMX Mopol. B 3HamMeHarene — BCTpeuyaeMOCTh BH-
JIOB IPEBECHBIX PACTECHUN (POPMHUPYIOUINX MOIeCOK. Pa3paboTannas aBro-
POM METOJIMKA TAaKOTrO IPaJHMEeHTHOr0 aHaiau3a omyonukoBana (IIpockypskos,
[Tycypmanos, Kokopesa,1986). [losToMy 31ech Ha HEeil OCTaHABIMBATLCA HE
Oynem.

AZEKBaTHOCTb 3TOM AMIUPHYECKOM IIKaIbl U (HAKTUUYECKOW KapPTHUHBI
CTPYKTYpBl PACTUTEIBHOIO MOKpPOBa MOATBEPANIIACH ITPOBEPKON €€ HaJeXK-
HOCTH U BO3MO)KHOCTEH HCIIOJIb30BaHUSI KaK OCHOBBI JUISl U3yYEHHUs BHY-
TPUBHUIOBOTO pa3HOOOpa3usi JOMUHAHTOB. Pe3ynbraTsl conocraBineHus (ax-
TUYECKUX BEJIUYHMH BCTPEYAEMOCTHU JPEBECHBIX MOPOJ U XapaKTEPUCTUK UX
BCTPEUAEMOCTH, KOTOPBIE PACCUMTHIBAIUCH 10 WIKaJe, I10KA3ajlu, 4TO Iep-
BBIE HECYILIECTBEHHO OTIIMYAIOTCS OT BTOPBIX Ha 1%-O0M ypOBHE 3HAUMMO-
cti. Takum 00pa3oM, OIIEHKH TOPU3OHTAIBHON CTPYKTYPBI PACTHTEIbHBIX
coo0miecTB MO pa3paboTaHHON IPAJUEHTHON IIKAJIe OKa3aJHCh J0CTAaTOYHO
HaJIE)KHBI.

Marepuansl uccienoanuii yimenbs Koryp — Bynak (puc. 52), Tak e kak
u uis yienbs [Ipasenii Tanrap, HaNIAIHO WUTFOCTPUPYIOT OCHOBHOE Pa3HO-
o0pasue CTPYyKTYpHI JIECOB OPAMHUPOBAHHOM IO I'paMEeHTaM BBICOTHI MECT-
HOCTH U MHCOJIMPYEMOCTHU CKIIOHOB. JIerko yoeauTbes, 4To, Kak U B IpPebl-
JyLIEM CiIydae, CJIOXKHBIM pelbed) Top OYeHb MOIIHO KOPPEKTHPYET Ipajiu-
eHTHYyI0 auddepeHnnauio pacTUTEIBHOTO MOKpoBa. B pesynbrare 31ech
Ha HeOOJBIINX PACCTOSHUAX U B OUEHb IIMPOKOM JHANa30HE U3MEHUYUBOCTHU
MIPOUCXOIUT OBICTpast CMEHA BUIOBOTO COCTAaBA PACTCHUH.

B nenom paccMoTpeHHbIE MaTepuaibl IPaJUEeHTHBIX UCCIEN0BaHUM IO-
3BOJIAIOT 3aKJIIOUUTh, YTO B MEPHOJ II0OATHHOrO M3MEHEHHs KiIMMara pas-
paboTaHHas METOAMKA JACT HAJCKHYIO OCHOBY JJISl KOTMYECTBEHHOTO XPO-
HOOHMOJIOTMYECKOTO aHalln3a YsI3BUMOCTH PAaCTUTENBHBIX CUCTEM B ropax. B
JTAHHOM acCIleKTe IPaJAHEeHTHBIN AHAJIN3 PACTUTEIbHOI0 MOKPOBA rop Mo-
3BOJISIET JIETKO COPMEHTHPOBATHLCS B €r0 Pa3HO00pa3sHu. A HA ero OCHOBE
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NpeCTABJAETCS BO3MOKHBIM [JOCTOBEPHO OMNpeAeasiTh KOJIUYECTBO U
KOOPIMHATHI KJII0YeBbIX 00bEKTOB XPOHOOMOJOTMYECKUX HAOI01eHHit
B MepHo U3MeHeHHs Kianumara. 1 4To 0coOeHHO Ba)KHO, — IMIIUPHYECKHU e
LIKAJbl BCTPEYaeMOCTH JOMUHAHTOB PACTUTEILHOI0 MOKPOBA 1aI0T OC-
HOBY /115l HHTEPIOJISILHH Pe3yJIbTATOB XPOHOOHOJIOTMYECKOr0 aHAJIM3A.
WHBIM ITyTEM 3TO CAEIIaTh HEBO3MOXKHO.

JIs HarIATHOCTH Ha pHC.52 KOOPAMHATHI KJIKYeBbIX 00bEKTOB XpO-
HOOMOJIOTHYECKOT0 aHAJU3a 0003HAYEHBI 3AIITPUXOBAHHBIMH KBA/Pa-
tamu. [Ipy ykazaHHOM MOpsAIKe WX pa3MEIICHUsI Ha BCE OTPOMHOE Pa3HOO-
6pa31/Ie MNpEACTAaBJIICHHBIX PACTUTCIIBHBIX CHUCTEM IOsACA JIMCTBCHHBIX JICCOB
noTpedyeTcst BCEro NIEBATh KIOYEBBIX OOBEKTOB XPOHOOMOJIOTUYECKUX Ha-
omronennii. [IpomMexyTOUHBIE e CHUTYyallud MOTYT OBITh OXapaKTePHU30BaHbI
Ha OCHOBE MHTEPIIOJSLUHN JaHHBIX XPOHOOMOJOTHYECKOTO aHAIM3a BBIMOJ-
HEHHOTO Ha KJIIOUYEBBIX O0OBEKTAX.

[TockonmbKy MOCTPOCHHBIEC SMITUPUYECKUE MIKAJbI BCTPEYaeMOCTH 10-
MHHAHTOB PACTHUTEJbHBIX CHCTEM MO3BOJISIIOT ONPeAeTUTh He TOJIbKO He-
00Xx0auMOe /ISl XPOHOOHOJIOTMYeCKOr0 aHAIN3a KOJUYeCTBO KJIKYeBbIX
00b€eKTOB, HO U HX IKOJOTHYeCKHEe a/jpeca HA MECTHOCTH, TO HA TaHHOI
OCHOBE MOKHO OCYLIECTBUTH MOAOOP M 3aKJIAAKY MOCTOSIHHBIX MPOOHBIX
IJIoIAaAeii B HaType. A pe3yibTaThl BHINOJHEHHBIX HA HUX XPOHOOHO-
JIOTHYECKHX MCCJIe0BAHMIT MOTYT ObITh YBePeHHO HHTEPNOJIMPOBAHBI
Ha BeChb OXBAYeHHbIH IKOJIOrHYecKuii moauroH. OTbBIT penpe3eHTaTuB-
HOro mozi0opa 1 paboThl HAa TTOCTOSHHBIX MPOOHBIX TUIOMIA/IAX MO YIOMSHY-
TOW BBINIE METOJUKE TPATUSHTHOTO aHaiu3a onyonukoBaH (IIpockypskoB u
np.,1986). ITosTomMy 3/1ech Ha HEM OCTaHABIMBATHCS HE OyIeM.

Bech HaKOIUIEHHBIH OIBIT IOCTPOESHUS SMIIMPUUYECKUX LIKAJI BCTPEYAEMO-
CTH JI€CO00Pa3yIOIIKX MOPO/] B TUAMa30He OOUTAHHs PACTUTEILHOTO TIOKPO-
Ba B ropax CesepHoro, 3anannoro, llentpansnoro Tsub-lllans u PygHoro
AunTas TO3BONIMIT yOSTUTHCS, UTO HA KAKAOM y4acTKe FOPHOI TeppuTOpUHU
€MKOCTh IKOJOTHYECKOH HUIIN MPUTOTHOI /1JIsl JOMHHAHTOB NMeeT BbI-
COKYIO YCTOHYUBOCTH BO BpeMeHH. OHa coxpaHsieTcs 10 TeX Mop, MokKa
o01IeKJIUMAaTHYecKUil (POH MeCTHOCTH ocTaeTcsi Hem3MeHHbIM (IIpocky-
pskoB,1972; 1973a;1974; 1977; 1978; 19796,8; 1982;1983;1999). Bmecte ¢
TEM, B 3aBUCUMOCTHU OT O6H_[CKHI/IM21TI/I‘-ICCKOFO (1)0Ha MCCTHOCTH KOHKPETHOI'O
pEerMoHa M COCTOSIHUSI YKa3aHHBIX BBIIIE KOCBEHHOIEHCTBYIOIINX (DaKTOPOB
(BBICOTBI MECTHOCTH, HHCOJINPYEMOCTH CKJIIOHOB) €MKOCTb IKOJIOTHYeCKOM
HUIIH VIS KAKI0r0 JOMHHUPYIOIIEr0 BUIA PACTEHUH MOXKET MEHSTh-
cfl OT HYJIeBbIX 3HAYEHHUIi 10 CTONPOLEHTHOI. /laHHAas 3aKOHOMEPHOCTh
siBJisieTcs o0ueil. OHa TOATBEPAMIACH MCCIICAOBAHUSIMU Ha OOBEKTAaX Kak
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XBOWMHBIX, TaK U JINCTBEHHBIX JIECOB PA3JIMYHBIX TOPHBIX crcTeM Tsub-1lans
u Pynnoro Anras.

B acmekre 00CyXm1aeMbIX BOIPOCOB MPUMEHEHUS XPOHOOHOIOTHYECKO-
rO aHajau3a BHINOJHEHHOTO HA T'PATUCHTHOW OCHOBE, YMECTHO OTMETHTH,
YTO B JICCOBEJCHHH, JIECOBOJICTBE U HAyKe O TAKCAIMH JieCa BEChbMa IIMPO-
KO MCIOJNB3YeTCs MOHITHE O HOPMATbHOM HacaaeHHH. HopMallbHBIM cUH-
TaeTCsl TaKOe HaCaXJEHUE, KOTOpOoe NpH JaHHOU (opMme, MOpoje, Bo3pacTe
U YCIIOBUSIX MECTOMPOM3pACTaHUs SBISIETCST HauOoliee COBEpIICHHBIM. To
€CTh BCE CHJIBI IPUPOJIBI UCTIOIB30BAHBI UM C MIPEEIbHON MOITHOTON (AHY-
4yuH,1952:194). Takoe npeacTaBieHue 0 HOPMAJIbHOM HaCaXACHUU MOJI0XKe-
HO B OCHOBY pelICHHs OOJBIIMHCTBA 3aJ1au JICCOBEACHHUSI, TPOCKTUPOBAHUS
JIECOBOJICTBEHHBIX MEPOIPHUSITHIA U BEACHUS JIECHOTO XO35HCTBA.

B nanHO# CBfI3M, KaK MOXXHO OBUIO yOEAMTHCS HA PACCMOTPEHHBIX BBIIIC
Marepuanax SMIUPHYECKHUX KAl BCTPEUAeMOCTH JIECOO0pa3yIoUX MOpol, B
ropax XapakTepUCTHKa HOPMAJIBHBIX HacakaeHui Oyner auddepeHunpoBarb-
Csl B OYEHb IIMPOKUX Mpefenax. B pe3ynsrare HOpMaIbHBIMUA MOTYT OBITH Ha-
CAKACHUSI B JMAla3OHE BCTPEYAEMOCTH JIOMHUHUPYIOIIEH IJiecooOpa3syromieit
nopozpl, Harpumep, oT 30% u 1o 100%. Bee Oyner 3aBuceTs OT NMPUPOIHON
€MKOCTH IKOJIOTMYECKUX HUII MPUTOIHBIX JJIS JIECOOOpa3yIoHX Mopoa. A B
MIEPUO U3MEHEHUsI KIIMMaTa EMKOCTh PaHEee CYIIECTBOBABIIIMX IKOJIOTUIECKUX
HUIIl JOMUHAHTOB PACTUTETBHBIX CUCTEM OYIIET MEHSThCS HempepbiBHO. U Kak
CJIEZICTBUE 3TOrO MOWIET COINPSLKEHHBIM MPOLIECC HENPEPHIBHOIO M3MEHEHUS!
XapaKTEePUCTUK HOPMATBHOCTH IICHOMOMYJISAIUI TJIABHBIX JIECOOOPa3yIOIINX
nopon. Bernen 3a TeM AOMKHBI OyIyT U3MEHSTHCS M HOPMBI ISl OTIPEICIICHHS
YCIIEITHOCTH €CTECTBEHHOTO BO30OHOBIICHUS JIECHBIX JIOMUHAHTOB, HOPMBI JUIS
MIPOEKTUPOBAHUSI TTOCAJIOK JIECHBIX KYIBTYp, MOTPEOYIOT MOCTOSIHHOW KOPPEK-
TUPOBKH TAONUIIBI XOJa POCTa HOPMAJIbHBIX HacakaeHWH. OTCIOna BOSHUKHET
HEOOXOMMOCTh B IIEPECMOTPE BCEX PEKOMEHIAIINI TI0 BEICHHIO PAIIOHATIBHOM
CHCTEMBI TIPUPOIONIONIBL30BAHUS M COXPAHEHHIO OMOPa3HO00pa3us paCTUTEIHHO-
TO MMOKpOBa B ropax. Perienue 3Tux 3a7a4 Ha HAyYHOH OCHOBE Oy/IeT BO3MOXKHO
TOJIBKO ITyTEM COMPSKEHHOTO TPATMEHTHOTO U XPOHOOHOJIOTHUYECKOTO aHATH3a
pacTUTENBHBIX CUCTEM TOp. M 3/1ech, Kak MPeCTaBIsSeTCsl, MOTYT MIPUTOTUTHCS
yKe pa3paboTaHHbIe PEKOMEH/IAIUH U OTIBIT [0 OPAMHUPOBAHHIO CTPYKTYPHI 11e-
HOTIOIYJISAIIA U METOJIaM OIIEHKU €CTeCTBEHHOTO BO30OHOBIICHHUS JOMUHAHTOB
TOpPHBIX pacTuTenbHbIX cucteM (IIpockypsikos, 1979a,0; 1985; 1994a,0)

B nepuon u3MeHeHus KIMMaTa BCe BBIMICH3I0KEHHOE OTpeeIseT meJie-
CO000Pa3HOCTh MO3TAMHOIO MOCTPOEHUS IMIUPHUYECKHUX HIKAJ BCTpeya-
€MOCTH JJOMHHATOB C 1eJbI0 c00pa MATepHAJIOB IJIsi XPOHOOHOJIOTHYe-
CKOI0 aHAJIM3a HA FPAIHEHTHOI OCHOBE MO CJIEAYIOIIHM HANPABJIEHUSIM:
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* CIICKCHME 32 JUHAMUKON U3MEHEHUS €MKOCTH YKOJIOTMUECKUX HULI IIPU-
TOAHBIX JJI IIOCEJICHUs JOMUHAHTOB PACTUTEIBLHOIO IIOKPOBA IoOp;

* peryJisipHas KOppeKTUPOBKA SMIIMPUYECKUX LKA BCTPEYaEMOCTH JJOMU-
HAHTOB PACTUTEIHHOTO MOKPOBA MPUMEHSEMBIX JJIS Pa3pabOTKH MepOIpHsi-
TUU 110 PallMOHAJILHOMY IIPUPOIOIIOIL30BAHUIO B TOPAX;

* BHECEHHE KOPPEKTUB B HOPMBI 1O OL[CHKE OMOIIOTHYECKOM MPOTYKTHB-
HOCTU PACTUTEIbHBIX JOMHHAHTOB, YCHEIIHOCTH UX €CTECTBEHHOIO BO300-
HOBJICHUS U CO3AHUIO II0OCAJOK PACTEHUM B TOpPaX;

* XpOHOOMOJOTMYECKUN aHAINU3 AUHAMHUKU OMOJIOTHYECKON MPOTYKTHB-
HOCTHU U €CT€CTBEHHOT'O BO30OHOBJICHHUS IOMUHAHTOB PACTUTEIHHOTO ITOKPO-
Ba B [IPOLIECCE U3MEHEHUU KIIMMATa.

Ho 5Tu Bakneiiue HampaBieHHs] XpOHOOHMOIOTUYECKUX HUCCIIEIOBAHUMA
OTpa)KaroT €UIe JIUIIb MAJIYI0 JI0JII0 T€X BO3MOKHOCTEM, KOTOpPBIE I103BOJISI-
€T CONPSDKEHHBIN TPaIueHTHBIM U XpOHOOHOIOrnyeckuii ananu3. B nanHoi
CBSI3U LIEJIECOO0PA3HO €Ille OCTAaHOBUTHCS Ha Marepuasax, OTKPHIBAIOLINX U
JpyTUe HarpaBIeHHUsI CONPSIKEHHOTO TPATUSHTHOTO U XPOHOOHOIOTHYECKO-
IO aHaJIi3a PaCTUTEIBLHOTO IOKPOBA TOp.

U 31ech ymecTHO Hayarh C TOTO, YTO pa3paboTaHHAs HAy4YHAs OCHOBA U
MeTO/Ibl TPAJMEHTHOI0 AHAJIN3A NMO3BOJISAT BBIACHUTH He TOJIbKO NPH-
POAHYI0 H3MEHYHUBOCTH O0M/IMSI JOMHMHHPYIOIIHUX BHI0B, HO U BHISIBUTH
NPOCTPAaHCTBEeHHYI0 AuddepeHnnanu0 BHYTPUBHI0BOH ((POpPMOBOIi)
CTPYKTYPbI LIEHONIONMYJIALMIA U ee ABUKCHHE B NIePUOJ H3MEHECHHS KJIU-
MaTa. DT BO3MOXHOCTH HAIVISIIHO WUIIOCTPUPYIOTCS M IpeJlaracMbIMU
Jlajiee pe3ysbTaTaMy I'PaJUeHTHOIO aHaJIn3a PaclpeleleHHs HaclIeCTBEHHO
00yCIIOBIIEHHBIX BHYTPUBHIOBBIX ()OPM €7TU U a0OpUKOCa B PACTUTEIBHBIX CH-
cremax yuenbs Koryp-bynak.

Kak nokazano Ha puc. 53, pactenus enu Lllpenka ornuyaromuecs Haciea-
CTBEHHO 3aKpeIUIeHHON (OPMOIl KPOHBI M THIIOM BETBJICHUS MPHYpPOUYCHBI
TOJBKO K ONPEAEICHHBIM 3KOJOTMYeCKUM HulaMm. Tak, Hanpumep, Hanbo-
jee oOMJIBHO KOJIOHHOBHHASI (hopMa KPOHBI €I MPEICTAaBICHA Ha KPYThIX
cJ1a00 MHCOJIMPYEMBIX CEBEPHBIX CKJIIOHAX BBICOTHO-KJIMMATUYECKOTO Mosica
Ha 2100m Hazg ypoBHeM Mops (puc.53, neBas nuarpamma). JlepeBbst ke enu
[IpeHka ¢ KOMIIAKTHBIM THIIOM BETBJICHHs HanOojee OOMIIbHO IpeacTaBie-
HbI Ha abcomoTHOH BhicoTe 1700M Ha CKIIOHaX CpelHEN MHCOIUPYEMOCTH
(puc.53 mpaBas nuarpamma). B o0oux ciyyasix rpaJueHTHbIE KOOPIMHATHI
UX pa3MELICHHs] OTpa)karoT pa3Hble aJalTallMOHHbIE BO3MOXXHOCTHU U pa3-
A4Sl B OMOJIOTMUYECKON YCTOWYMBOCTH BHYTPUBUAOBBIX (OPM €M K Jeii-
CTBUIO IKOJIOTMYECKOI0 PEKUMA MECTHOCTH.
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Puc.53. BcTpedaeMocTh e€nu ¢ KOJIOHHOBHAHOW (OpMOM KpoHBI (J1eBas
JMiarpaMMa) U ¢ KOMIIAKTHBIM TUIIOM BETBJICHUS (TIpaBasi 1uarpamMma)B ylie-
nee Kotyp-bynak LlentpanbHo — 3aunuiickoro paiiona Tsanp-1lans.

3aKOHOMEpPHYIO KapTUHY AU (HEepeHIUPOBAHHOTO Pa3MELICHUs HE TOJIBKO
BUJIA B LIEJIOM, HO ¥ BHYTPUBUAOBBIX ()OPM MOXKHO MPOUIUTIOCTPUPOBATH U
JUISL JIMCTBEHHBIX NOPOA. B 1aHHOMN CBsI3u 0oOpaTuMcs K pesysbraTaM Mpea-
CTaBJICHHOTO Ha pHUC. 54 TpaJUEHTHOrO aHAJIM3a BCTPEUAEMOCTH abpHKoca
OOBIKHOBEHHOTO (Armeniaca vulgaris Lam.) B ymense Kotyp-bynak. Kak
BUJIMM, Hapsi/ly € 3aKOHOMEPHBIM BapbHUPOBaHHUEM 00MIHs aOpHKOCa B 1IEJIOM
(cM. meByro auarpamMmy puc.54), UMEeT MeCTO U 4eTkas AuQQepeHnuanus
(OpMOBOIl CTPYKTYpBI €r0 LIEHONOMYJSALMMI, TeppUTOpUaIbHOE Mepepac-
npezneneHre GopM OTIAMYAIOIINUXCA OMOXUMUYECKHMMHU cBoiicTBamu. Hampu-
Mep, — COOTHOIIICHHEM CaxapoB M KUCIOT B IUIOAaX (CM. MPaBylO Juarpam-
My puc.54). Haubonpummii npoueHT ocobeil abpukoca cO ClIagKo-KUCIbIMU
IUI0AAMM OKa3aJiCsl IPUYPOUYEH K BBICOTHO-KJIMMaTHueckoMy mnosicy 1000m +
1200M Hazg ypoBHEM Mops, a co ciaakumu miogamu — K 1300m Hajg ypos-
HeM mops (puc.54). He MeHee deTkre 3aKOHOMEPHOCTH B DKOJIOTHYECKOM
NPUYPOYCHHOCTH (OopM abpHKOoca ObUIM YCTAaHOBJICHBI TAK)XXE B OTHOLICHUU
OKpacKu, pa3MepoB I1JI0/1a, BOJIOKHUCTOCTH, Macchl 11oaoB adpuxoca (IIpo-
cKypskoB, [Iycypmanos, Kokopesa,1986).
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Puc.54. BerpewaemocTs abpuKoca B 3aBUCUMOCTH OT BBICOTHI MECTHOCTH U
HHCOJIMPYEMOCTH CKJIOHOB (JIEBasi AMAarpaMMa) U paclpeieiicHUE 1€PEBLEB
abpHKoca C pa3HbIM BKYCOM IUIOJIOB B 3aBUCHUMOCTH OT BBHICOTHOM IPUYpPO-
YEHHOCTHU €ro LIEHONONyIsIui (pasas auarpamma) B yuienbe Koryp-Bbyinak.

Hapsany ¢ paccMOTpeHHBIMHU BbIIIE OCOOCHHOCTAMHU OOJIbIIOE 3HAYCHHE
HUMEET COINpPSKEHHAs C BBICOTHO-KIMMATUYECKOM MOSCHOCTHIO HM3MEHYH-
BOCTH PeNpOAYKIMH FOPHBIX pacTeHMil. B 1aHHOM KOHTEKCTE, HaIpumep,
CBSI3aHHOE C YCJIOBUSMHU OOMTaHUS pazHOOOpa3ue BCTPEUaeMOCTH pPacTeHUN
enu llIpeHka B 3HAUUTEIILHON Mepe SIBISETCS CIEICTBUEM €€ PENPOLYKTHUB-
Ho# ciocoOHOocTU. bruto ycranosneno (IIpockypsikoB, 1965), uto BbICOKHE
JIETHUE TEeMIIePaTyphbl U, KaK CIIJCTBUE ITOTO Ae(PULIUT BIaXKHOCTH, TIPE/ILLIe-
CTBYIOLLIME 3aKJIaJIKe LIBETOYHBIX Nouek y enu lllpeHka, BpenqHO NEHCTBYIOT
Ha TPaHCHHMPAIMIO, OOMEH BEUIeCTB, MHTEHCUBHOCTh MHHEPAJILHOTO MUTAa-
Hus. JKapkasg u cyxas 1orojga COKpalaeT IepUoJ pocTa U pa3BUTHA Jepe-
BbeB. BrusieT Ha ycnemHocTs nporekanus (aspl Oyronuzauuu. B pesysnsrare
CHIDKAETCs KOJMYECTBO 3aKJIa/IbIBAEMBIX IIBETOYHBIX MOYEK OyayIIero ypo-
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kasi. 3aaepKUBAeTCsl HACTYIUIEHUE YpO)KalHBIX JIeT. Jlumutupyercs ecre-
CTBEHHOE BO300HOBIeHHE. He MeHee BpeaHO BIMAIOT U HU3KUE TeMIlepary-
pbl. B utore ypoxaiiHocTs cemsiH enu llIpeHka oka3biBaeTCs TECHO CBsI3aHA C
KJIMMAaTUYECKUM PEKUMOM BBICOTHBIX I1OSICOB.

Kak Buaum mo marepuanam

puc.55, B ypoxkaiiHble roabl B 5 4gq _

ONTUMANBHBIX YCIOBHAX HAa a6- & 1ap -

comotHoi BbicoTe 2100 M ypo- % 140 |

xal enu pocruraetr 160 mryk ;‘ 120 A

IIMIIEK B CPEAHEM Ha OJHOM % 100 -

JepeBe (JaHHbIe CTaTHCTMYECKH & 80 -

JOCTOBEPHBI Ha 5%-OM ypOBHE = 60 -

3HAUUMOCTH). B 3TH ke ronpl Ha é 40 A

abcomoTHOH BeicoTe 2600M ypo- E 20 -

JKail OKa3bIBa€TCA B BOCEMb paz3 @ O -

MeHbIIe (0koso 20 IITYK mumeK @ ypoxal | ypoxai | ypoxan
Ha Jiepese). A B MAJIOypoKaii- E cnabblil | CPEeQHWIA | B bICOKMIA
Hble TOAbl KOJIMYECTBO WIMIIEK = T mmm—
Ha BbicoTe 2600M CTOIb HUUTOX- BLICOTbI MECTHOCTH

HO, YTO Ja)kK€ He 00eCIeyuBaeT 2100 M @ 2600 M

€CTECTBEHHOTO  BO300HOBICHHS
(ITpockypsiko, 1965). 3pecs Puc.55. Ilnoxonomenue 80-100 nernux
BO300HOBJICHHE €M MOIEPXKKH- JAepeBbeB enu IlIpeHka Ha F0XKHOM oIy -
BA€ETCs, [JIABHBIM 00pPa30M, TOJIb- K€ JIECA PA3HBIX BBHICOTHBIX IOSCOB YIII.
KO B BBICOKOYPO)KaiHHBIC TOIBI. Bocrounsiit  Kapa-bynak (xp. Kynrei
ITo marepuanam, coOpaHHBIM Anaray).
mpu pazpaboTke SMIUPUIECKOM
LIKaJIbl TPAJIMEHTHON BCTPEYAEMOCTH JIECHBIX JIOMUHAHTOB B yieiabe Koryp-
Bynak, cambie skecTkue ycinoBus Uit Bo3oOHoBIeHUs enu [Ipenka coznarorces
Ha a0conroTHOM BbicoTe 2700M. 3nech Ha HaUOOIee XOIOIHBIX CKIIOHAX C BO3-
MOXKHBIM TOJIOBBIM TPUXOJIOM paauaruu 37,5+67,5 kka/cm? peryssipHO ruo-
HET OCHOBHAs 4YacTh MOSABMBILErOCs nojapocta. Hampumep, ecinu Ha MOMEHT
HCCJIEIOBAaHUI BCTPEYAEMOCTh €JI0BOTO MOAPOCTa 31ech cocraBuia 43%, To
BCTPEYAEMOCTb B3POCIBIX 0COOCH €M OKa3allach paBHOM JIMIIb 1-My MpOIeH-
Ty. OnHAKO Ha TOH K€ BBICOTE, HO JJIsl HauOOJee MPOrpeBaeMbIX CKIOHOB C
pamuanmeit 157,5 +187,5 kkan/cM?. roj] JaHHOE COOTHOIIICHHE PABHSJIOCH YXKe
co0TBETCTBEHHO 43% Kk 9%. Kak BuanM, HanuIo JEBITUKPATHOE OTIINYHE.
[IpomntocTpupoBaHHbIE BbBILIE MPUMEPHI TOKA3bIBAIOT, YTO MOAITAITHBIN
COTPSIKEHHBIN TPAJUCHTHBIN U XPOHOOMOIOTHYECKUI aHAIU3 TIO3BOJIST BbI-
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SIBUTh HE TOJIKO CBSI3aHHOE C M3MEHEHHMEM KJIMMaTa JBHKEHHUE IPUPOIHOTO
pa3HooOpa3ust 00K BUJOB, BHYTPUBHIOBBIX ()OPM pacTEeHUil, UX KOHKY-
PEHTHBIX B3aUMOJICUCTBHI, HO U YCTAaHOBUTH OCOOCHHOCTH TpaHchopMaIu
UX PENpOAYKTUBHOIO MpoLecca.

B nononHenue K cka3aHHOMY MOKHO IIPUBECTH U APYTOM ITPUMEp, Kacaro-
LIMHACS y’KE KOHKYPEHTHBIX B3aMMOOTHOLLIEHHIT MeK/1y FOCIOACTBYIOIIUM
SIPyCOM JOMUHAHTOB PACTUTEIbHOI0 MOKPOBA M MoAsIecKoM (puc.56). [1u-
arpaMMbl puc.56 371ech IOCTPOEHBI [0 MaTepuallaM PaCCMOTPEHHOW BhIILIE
I'PaJAMEHTHOMN HIKaJIbl OOMIUS JPEBECHBIX PACTECHUM MOsICA IJIOJOBBIX JIECOB
B yiense Koryp-bynak npencrasinenHoi Ha puc.52.

necHbIX
AOM MHAHTOB,%
[o2]
o

BcTpedyaeMocThe

BecTpedyaemMocTb
WHNOoBHKMKA, %

Mpuxon
paguayuu,
52 KKan/cMm.ke

1300

1300

1200 1200

1100 Mpieo 1100

1000
papuanui, ABconiTHas BblcoTa,M 90
KKan/cM.KB

052 882 0112 @52 m82 0112

Puc.56. JluarpamMmbl BCTPEYaeMOCTH JOMHHHMPYIOUIMX JIECOOOpa3yOLINX
BUJIOB JICPEBHEB (CJ€Ba) M MIMIIOBHHKA B TMOJJIECKe (CIpaBa) B Iosce
IUIOOBBIX JiecoB yuienbs Kotyp-bymnak xpe6ra 3aunuiickuii Anaray

1000
AGCOMHTHAA BBICOTA,M 90

OTH AMarpaMMbl HarIsIHO CBUIIETEIBCTBYIOT O TOM, YTO B IIpe/iesiaX BCe-
r0 W3YYCHHOTO SKOJIOTHUECKOTO JMaria3oHa aOCONIOTHON BBICOTHI M MHCO-
JMPYEMOCTH Takasl TOJJIECOYHasl MOPOAa, KaK, HaIpUMep, MIMIMOBHUK (Rosa
platiacantha Schrenk) nomuHHMpyeT B cocTaBe (PUTOLIEHO30B TOJIBKO Y BEPX-
HUX U HIYKHUX TPAHUIL TI0siCa TUIOAOBBIX JiecoB. To €CTh TaM, IJje KOHKYPEHT-
HOE BIIMSTHHE JINCTBEHHBIX JICPEBbEB HAYMHACT OcliabeBaTh. 3€Ch BCTpedae-
MOCTb HIMNOBHUKA focturaer 60%. B cpennelt e BBICOTHOH 10JI0CE Tosica
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IUTOJIOBBIX JIECOB HIMIIOBHHMK BBITECHSETCS 0OJiee MOIIHBIMH JPEBECHBIMU
KOHKYpEHTaMHM U ero obuiue 31eck najnaet 10 10-20 %.

Ha ocHoBe ananu3a marepuasioB puc.51(cMm. Bblle) ¥ puc. 56 MOKHO KOH-
CTaTUPOBATh, YTO B MEPHO M3MEHEHHs KJIMMATa CJeKeHue 3a nmpouecca-
MM KOHKYPEHTHBIX B3aHMOJCHCTBHII B PACTHTEJIbHBIX CHCTEMAX SIBJISI-
eTCsl peaJIbHOM U B TOXke BpeMsl BaskHellei 3a1a4yeil XpoHOOHOI0rHYe-
CKHX HcciieioBaHui. 1 naHHas 3a1a4a MOXET BIIOJIHE YCIEIIHO PEIIaThCs
MyTE€M CONPSHKEHHOTO I'PaJMEHTHOTO U XPOHOOMOJIOTMYECKOTO aHaIM3a.

JUist TOTHOTHI 00CYKIEHUS 3[1eCh HY)KHO OCTAHOBUTBHCS €llle Ha AU -
(epennumanuyn GpU3N0J0rNYecKUX 1 OMOXMMHUYECKHX XapaKTEePHCTUK
pacTeHuii, KOTOpbIe TaKKe JO0JLKHBI ObITh BajkHEHIINM IpeIMeTOM
XPOHOOMOJOTHYECKHX HCCIeJ0BAHNN NPH H3MEHEHNH KJIMMAaTa B ro-
pax. [[ns paccmaTpuBaeMoro 3/e€ch peruoHa 3awiMiickoro Ajiatay Hau-
0ojee TUMUYHBIE MPUCIIOCOOUTEIbHBIE pPEaKLIUHU PACTEHHH K YCIOBUSIM
BEPTUKAJIBbHON MOSICHOCTH MOXHO NPOUJUIIOCTPUPOBATH HA OCHOBE Mare-
pHAJIOB HKOJIOT0-(PU3HOIOTHIECKUX HCcClieJoBaHUN. MaTepuabl 3TUX HC-
CJIeIOBAaHUM, BBHIITOJIHEHHBIX /10 Hauajla U3MEHEHUS KJIuMaTa, ObLIU OILy-
O6nmukoBaHbl rpynmnoit corpynuukos Uucrturyra 6otanuku AH PK B cBogke
«IKONOro-PpU3NO0IIOTUIECKUE HCCIEAOBAaHUS TOPHBIX pacTeHuiin(1971).
KpaTtko paccMOTpUM HEKOTOpBIE Pe3yabTaThl JaHHOW pabdOTHI HA MpUMeE-
pe LIMPOKO PACHpPOCTPAHEHHOIO 3/1€Ch aKOHUTa Oenoycroro (Aconitum
leucostomum Worosch.).

N3BecTHO, UTO aKOHUT OENI0yCThI MHOTOJIETHEE, ATKOJIOMI0COIEpIKaIee
pactenue, 60-80cMm BoicoToM. LIBereT B utone- aBrycre. Pacrer B nosice eino-
BBIX JIECOB M Pa3HOTPABHBIX JIyroB 3awiniickoro Asaray. i1 HamIssgHOCTH
pe3yabTaThl KOMIUIEKCHBIX UCCIIE0OBAaHUI ATOr0 pacTEHUs IIPEACTaBICHbI HA
auarpammax pucyHkos 57,58.

Kak BuiuM, ¢ IogAbeMOM B TOpbI BHICOTA PACTEHUM aKOHUTA CYIIECTBEH-
HO yBenuuuBaeTcs (puc. 57, aeBas quarpaMma), a CpOKH HaCTyIUICHUs (a3bl
OyTOHM3ALIMK, LIBETEHUS U TUIOIOHOIICHUS CMELIaloTcs Ha 5-8 aHel B 6osee
MIO3/IHIOI0 CTOPOHY (pHUC.57, mpaBasi TuarpaMma).

ITo mepe yBeanueHHs BHICOTHI MECTOOOUTAHUS YCUIIUBACTCS (POTOCHUHTE-
TUYECKasl IeATENbHOCTh U HAKOIIJIEHUE OPraHMYECKHUX BEIIECTB B JINCThAX. B
pesynbTare ¢ npoasuwkenueM ot 1500m 10 2200M UHTEHCUBHOCTH (POTOCHH-
T€3a BO3pacTaeT B IATh pa3 (puc. 58, nesas nuarpamma). [Ipu sTom Benymiei
(opMOii aCCUMUIIATOB, MPEUMYILECTBEHHO HAKAIJIMBAIOLUIUXCS C BBICOTON
MECTHOCTH, SBJISIOTCA pacTBOpPUMBIE caxapa (puc. 58, mpaBasi 1uarpamma),
KOJIMYECTBO KOTOPBIX Y BEPXHMUX BBICOT PACIIPOCTPAHEHUSI aKOHUTA BO3pac-
TaeT OoJiee 4eM B J1Ba pasa.
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Hapsiny ¢ noka3aHHbIMH BBIIIE U3MEHEHUSIMU CYLUECTBEHHbBIC OTIIMYMS
MMEIOT MECTO U B OTHOILICHUH HAKOIUICHMS AJIKAJIOUIOB B KOPHIX aKOHUTA.
CormnacHo BBIIIOJHEHHBIX B TOM k€ pailoHe uccinenoBanuii  P.K.Mouceesa,
M.K.Kykenosa, b.b.bekeraeBa u H.I'T'ememxxuepoii (1992) conepxanue an-
KaQJIOUJI0B B KOPHSX 3TOI0 PACTEHUS € IIOBEMOM B FOPBI YBEIUYHUBACTCS TaK-
e Oosiee ueM BIIBOE.

B nenom, kak MOXXHO ObUIO YOEOMTHCS Ha PACCMOTPEHHBIX MpUMeEpax
Y MaTtepuanax rpaJiieHTHOTO aHalu3a, cpela OOMTAaHMUs PACTEHUH B ropax
MeHsieTcs HenpepblBHO. CI0KHBIH penbed Top 04eHb CYLIECTBEHHO KOPPEK-
TUPYET CHEKTP M3MEHYMBOCTH OOLICKIMMATHYECKOro ()OHA MECTHOCTH U
IPAAUEHTHYIO T PepeHINaAUI0 XapaKTEPUCTUK PACTUTEIBHOIO MOKPOBa
Ja’ke Ha HeOOJbIINX PACCTOSHUAX M B OYSHb HIMPOKOM JHANa30HE H3MEHYH-
BocTH. [loaToMy pemieHre mpoOieMbl XpPOHOOMOIOTUYECKUX HCCIICTOBAHUIA
3716Ch BO3MOKHO TOJIBKO ITyTE€M 3aKJIAJKU MOCTOSHHBIX MPOOHBIX IUIOMIAAeH
penpe3eHTaTUBHBIX [T KIIIOYEBBIX 00BEKTOB M3y4aeMOro TOPHOTO PErHoHa,
NOJO0paHHBIX IO pe3yjibTaraM I'PaJAMEHTHOrO aHajin3a. XPOHOOHOJIOTH-
YeCKHIl aHAJN3 HA TAKHUX MOCTOSIHHBIX MPOOHBIX IJIOIIAAAX MO3BOJIUT
OTCJIKUBATHL M3MEHEHUs! (PEHOJIOIMU PACTEHHH, UX NPOAYKTUBHOCTH,
(opmoBOIi CTPYKTYPBI HEHONONMYJIALMIA, OMOTHYECKUX B3aUMOECTBHIA
pacTeHnid, UX GU3N0IOTHYECCKHX U OMOXMMHYECKHX NPOLEcCOB, M3Me-
HEeHMSI pecypCcHOM HeHHOCTH pacTeHuil. [lo Marepuasiam ucciaenoBaHui
BBIINIOJIHEHHBIX HA KJII0YeBBbIX 00beKTaxX MOKHO OyaeT J1erko OpUeHTHPO-
BaThCH B IIpoLieccax IBHKEHUS CBOMCTB pacTeHu U (popMupyeMbIX HMH
PACTUTEIbHBIX CHCTEM, a4 TAK:Ke M3MEHEHUS €MKOCTH JKOJIOTrHYeCKHX
HHMII JOMHHAHTOB NMPOMCXOASAIIHMX B MEPHOJ INI00AJBHOIO MOTEINJICHUSI
(mam moxoJionaHusi) Kiaumara. [Ipu 5ToM npuMeHeHHe PacCMOTPEHHBIX
BbILlIe METOJ0B MO3BOJIUT HMEHHO HA KOJHMYECTBEHHOM YPOBHE IpocJie-
AUTHb CTENEeHb YA3BHMMOCTH KasKI0r0 M3y4aeMoro Iokasareis, a TaKmkKe
BpEeMeHHOIi X0JI, HAIPABJIeHHE, CKOPOCTh M BEIMYHHY HX H3MEHCHHSI.

3aknouyeHue

Takum 06pa3oM, B MepHOA U3MEHEHUS KJIMMaTa PacTUTEIBLHOCTh Top Iie-
71€co00pa3HO HMCCIE0BaTh MyTEM COMPSHKEHHOTO I'PAAMEHTHOTO U XPOHO-
OMOJIOTUYECKOrO aHalu3a. DTO MOATBEPHKJIACT BECh HAKOIUICHHBIH MHOTIO-
JIETHUH ONBIT I'paJUeHTHOro aHanu3a B ropax CesepHoro, LleHTpasbHOTO,
3anagHoro, Bocrounoro Tsaub-1llans, Pynnoro Anras u 15-neTHuil onbIT
XPOHOOMONIOTHYECKUX HccienoBannil. Hy)kHyI0 OCHOBY JJIsl TpaJlMEHTHOTO
aHaJM3a JAarT SMIMPUYECKUE IIKAJIbl BCTPEYAEMOCTH JIOMHUHAHTOB PacTH-
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TEJILHOTO MOKPOBA B TOpax MOCTPOCHHBIE [T KPYMHBIX YIIEIUH M0 yKa3aH-
HBIM BBIIIIE METOAMKAM.

I'pagvieHTHBIN aHANU3 HEOOXOMUM JJIsi PEIICHUs CIEAYIOUIMX BOIPOCOB
XPOHOOMOJIOTHUECKUX MCCIIEIOBAHUM B ropax.

* [InanupoBanus 1emnei, 3agad 1 00bemMa XPOHOOUOIOTHUECKUX HCCIEI0-
BAaHUM.

* OnpezneneHust XapaKTepUCTUKH U 1O100pa Ha MECTHOCTH PEIpe3eHTa-
THUBHOTO KOJMYECTBA KIIIOYEBBIX OOBEKTOB U MOCTOSHHBIX MPOOHBIX IIIOLIA-
Jeil 17151 XpOHOOHMOIOTHYECKUX HAOTIOIEHUH.

* XpOHOOHOIOTUYECKOTO aHAJIN3a KIMMAaTOI€HHOrO U3MEHEHUs (peHoo-
MU PAaCTeHUH, NX POILYKTUBHOCTH, PEPOAYKTUBHON CITIOCOOHOCTH, (PopMO-
BOM CTPYKTYpBI LIEHOTIOMY/ISANH, OMOTHYECKUX B3aUMOJCHCTBUI pacTEHUIHA,
uX (pU3NOTOTHIECKUX U OMOXUMUYECKUX MPOIIECCOB, H3MEHEHHSI PECYPCHOM
LEHHOCTH PACTEHHUH, JUHAMUKUA E€MKOCTH HKOJIOTMYECKHX HUII JIOMHUHAH-
TOB; CTEIICHH yS3BHMOCTH ITOKA3aTelIell PACTUTEIBHBIX CHCTEM, BPEMEHHOTO
X0/1a, HAMPaBJICHHsI, CKOPOCTH U BETMYUHBI U3MEHEHHSI KaXKJI0TO H3y4aeMOro
MOKa3ares.

* Pemienust 3a7a4 MHTEPIOJSALMOHHOTO MMPOTHO3UPOBAHMS TpaHCHopMa-
LUU PACTUTENBHBIX CUCTEM M UX 3AIIUTHO-OXPAHHOH POJNM B HOBBIX KIIH-
MaTUYECKUX YCJIOBUAX IyTeM OCYLIECTBICHHUS WHTEPHOJSIMU PE3YJIbTaTOB
XPOHOOMOJIOTHYECKOTO aHaJIH3a.

* [TononHeHus ¥ cucTeMaTu3anuy OAHKOB JAHHBIX O PE3yIbTaTax XpOHO-
OMOJIOTUYECKOTO aHATN3a.

* [IpuMeHeHus MOTy4YeHHBIX PE3yJIbTaTOB XPOHOOHOIOTHYECKOTO aHATTN3a
U1 pa3paboOTKH HAyYHOM OCHOBBI PallMOHAIBHOTO MPUPOIOTIONB30BAHMS.

ConpsikeHHOE TPUMEHEHHE TPAJAUEHTHOTO U XPOHOOUOJIOTHUECKOTO aHa-
JH3a TOPHBIX PACTEHUH MO3BOJMT PACIIUPUTH, YIIIYOUTh U KOHKPETH3UPO-
BaTh IIOHMMAHUE IPOLECCOB U3MEHEHMS PACTUTEIILHOCTH B NIEPUOJ TPaHC-
dopmarmu kauMara. [IOMOXKET BBIACHMTH yS3BHMOCTH M BPEMEHHON XOJ
U3MEHEHUHN MCCIENYEMBIX XapaKTEPUCTHK PACTUTENIBHBIX CHUCTEM B Iopax.
JlacT BO3MOXKHOCTB pa3padoTaTh HHHOBAIIMOHHBIE PEKOMEHIALUH 110 COXpa-
HEHHMIO OMopa3zHo00pa3usl, peCypCHONM LEHHOCTH, 3alUTHO-OXPAHHOW POJIN
U TIOAJICPKAHUIO OMOJIOTMYECKON YCTOMYMBOCTH PaCcTUTENILHOTO OKpoBa. B
utore OyZieT NoJTy4yeHa HayyHass OCHOBA JOCTATOYHAS ISl IPUHATHS BaXKHBIX
peLIeHHI IO UCTIONB30BAHUIO M COEPEIKEHUIO TOPHBIX PACTUTENIBHBIX CUCTEM
B peKUMe TpaHchopMalMy KIUMaTa.

ConpsikeHHBbIE TPaJMEHTHbIE U XPOHOOMOJOTHMUYECKHUE HCCIIeIOBAHUS
JIOJDKHBI BECTUCH MOATAINTHO. BHavane myTem rpajeHTHOrO aHaiu3a HeoOxo-
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JIMMO OIPEAETUTh Fe000TaHNYECKYIO XapaKTEPUCTUKY KIIFOUEBBIX OOBEKTOB,
HKOJIOTUYECKHE aJIpeca 1 MUHUMAIbHOE KOJIMYECTBO MOCTOSIHHBIX MPOOHBIX
IUIOLIA/IEN, 3aKJIaJIKa KOTOPBIX ITO3BOJIUT IOJIyYUTh PENPE3CHTAaTUBHOE OIH-
CaHMe IMPHPOIHOIO Pa3HOOOpa3Usi PACTUTEILHOCTU H3y4yaeMOIro T'OPHOTO
peruoHa. 3areM yXe Ha 3TOW OCHOBE HYKHO Mono0park B MPUpPOAE HEOO-
XOIUMOE JUIsS CTALlMOHAPHOTO U3YUYECHUS KOJIMYECTBO MOCTOSHHBIX MPOOHBIX
wiomazaei. Ha Hux OyayT mpoBOIUTHCS OJITOBPEMEHHBIE CTAl[MOHAPHBIC
XpoHoOuonoruueckue uccnenopanus. [lepuoandeckas o6paboTKa HaKarIu-
BarolIecss 6a3bl JaHHBIX MO0 METOJUKE XPOHOOHOIOTHYECKOTO aHaju3a Io-
3BOJIUT BBISICHUTH, B KAKOM HAIIPaBJIIEHUU U HA KaKyIO BEJITMYHUHY IPOUCXOMAST
U3MEHEHUs B PaCTUTEIBLHOM IIOKpOBE rop. B mponecce 3tux uccnenoBaHuii
MOJTyYEHHBIE PE3yIbTaThl XpPOHOOHOJIOTHYECKOT0 aHaIu3a OylyT HHTEPIIOIH-
pOBAThCs HA BCIO U3YUEHHYIO TEPPUTOPUIO PETHOHA.

OO0paboTka MaHHBIX XPOHOOMOJOTUYECKUX HMCCIEAOBAHUN JOJHKHA BBI-
IIOJIHATBCS 110 JBYM HAIIpaBJIEHUsIM. Bo-IepBBIX, — KPaTKOCPOYHO-I10TAll-
HBIX XPOHOOHOJIOTHYECKUX MCCIIeIOBAHUH MTOKa3aTesel KU3HeCII0COOHOCTH
JOMUHUPYIOUMX BUJOB. VX 11€IbI0 ABISETCS OTCIIEKUBATH IOTOJUYHYIO JIH-
HaMHKY 3a HeOoJbIIMe OTpe3Ku BpeMeHu — 8+12 ner. B conepxxanue pabo-
Tl TAKUX ATANOB HY>KHO BKJIIOYATh XPOHOOMOJIOTUYECKUI aHAINU3 CTENEHU
YA3BUMOCTH U BPEMEHHOTIO XOa M3MEHEHHIl PenpoayKinH, GeHocoObITHil,
MOP(OJIOTHUECKUX, (PU3NOTOTHUECKUX, OMOXUMHUYECKHUX apaMeTpoB, Ipo-
JTYKTUBHOCTH OMOMACCHI M XO35HCTBEHHO BaXKHBIX CBOMCTB pacTeHuil. Takue
KpPaTKOCPOYHbIC HAOIIONEHUs IMO3BOJSAT JMArHOCTUPOBATh HAYajlo TPAHC-
(dopmanuu 6GUOTOTUYECKUX CBOMCTB M KU3HECTIOCOOHOCTH JJOMUHHUPYIOLTHX
BUJIOB 33JI0JIT0 J0 KaracTpo(UUeCKUX M3MEHEHHUH pacTUTENIbHOrO MOKpPOBa
U COKpAIlleHUs apeajoB BUIOB. BO-BTOPBIX, — JUIMHHONIEPUOTHBIX XPOHOOH-
OJIOTMYECKUX UccienoBaHuil. VX AmuTenbHOCTh Oy[eT conocTaBuMma ¢ JUIH-
TENBHOCTBIO )KM3HU [TOKOJIEHUH JIOMUHATOB pacTUTEIbHOTO okposa. Conep-
YKaHHUE dTUX UCCIIEI0OBAaHUM K IEPEUNCIEHHOMY BBIIIE HYKHO JIOTIOJHUTD:

* AHAJIM30M JTUHAMUKU TeHO(OH/1a PACTCHUIA;

* aHAJIM30M JUHAMHUKU KOHKYPEHTHBIX U KOHCOPTHBHBIX B3aUMOJCHCTBUI
BHUJIOB U €EMKOCTH 3KOJIOTUYECKUX HMIL, IIPUTOIHBIX U1 JOMUHAHTOB PacTH-
TEJILHOTO ITOKPOBA, a TAKXKe HarpaBlIeHH JApeii]a 3TUX 3KOJOTHUECKUX HUIL
B CHCTEME KOOPAMHAT a3UMYTa, KPYTU3HBI CKIOHOB M aOCOIOTHOM BBICOTHI
MECTHOCTH;

* aHAJIM30M JMHAMMKHU IOYBO3AIIUTHOM, MPOTUBOCEIEBOM, NMPOTHUBOJIA-
BUHHOM, BOIOPETYIUPYIOLICH, BOJOOXpaHHOH, 0aJIbHEOJIOIrMYECKOM U peKpe-
AL[MOHHOM pOJIM PaCTUTENILHOIO IIOKPOBA B ropax.
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Pe3ynbrarbl XpOHOOMOIOTUYECKUX HCCIEIOBAHUN JaTyT HEOOXOTUMYIO
HAy4HYIO OCHOBY ISl pa3pabOTKH U KOPPEKTUPOBKH PALMOHAIBHON CHUCTE-
MBI IPUPOAOTIOIB30BAHMS B HOBBIX IKOJIOTUYECKUX YCIOBHUSX.

ConpsikeHHOE TPUMEHEHHE TPAJIUEHTHOTO U XPOHOOMOJIOTHYECKOTO HC-
CJICZIOBAaHMS PACTUTEIHHOIO IMOKPOBA B IOpax, a TaKKe BBINOJHEHHBIM Ha
9TOH OCHOBE XPOHOOMOJIOTMYECKHMH aHAIIU3 BpeMeHﬂdro X014 U3MEHEHUU
XapaKTePUCTUK PACTUTENILHBIX CUCTEM IO3BOJIAT MOJIy4aTh MHHOBALIMOHHBIE
peLIeHUs CIEeIyOIIMX 3a1ay.

1. OrcnexuBary ABMKEHHE KOOPIMHAT U €MKOCTH IKOJIOTHYECKHX HUII
MIPUTOIHBIX JUISL 3aCEJICHUS UX PACTCHUSMHU.

2. Pa3zpa0arbIBaTh METOJUKH U HOPMBI JUISL OLIGHKHU YCIICIIHOCTH €CTe-
CTBEHHOT'O BO30OHOBIICHHS IOMUHAHTOB PACTUTEIHLHOTO IOKPOBA B IPOLIEcce
M3MeHeHUs Kiumara. [IpoeKTupoBaTh U BBINOIHATH PAOOTHI IO COACHCTBUIO
UX €CTECTBEHHOMY M MCKYCCTBEHHOMY BO30OHOBIICHUIO.

3. CozmaBarh pecypcocOeperaronue TeXHOJIOTHH BBIPAIMBAHUS pacTe-
HUI B ropax, Mo3BOJISIONIME [TOyYaTh PACTEHUS C 3apaHee POEKTUPYEMbIMU
MOJIE3HBIMU Ka4eCTBAMU B MEPHO U3MEHEHHUS KIIMMaTa.

4. Nocroepuo nuddepeHmpoBaTh HOpMaIbHbIC HACAKIESHUS JiecooOpa-
3YIOIIMX TMOPOJ JUI COCTaBICHHs TaOJIUI] X0J]a pOCTa UX APEBOCTOEB. YCTa-
HaBJIMBATh CTENICHb HOPMAJIbHOCTH HACAXKAECHUH NPH JIECOTaKCAIIMOHHBIX pa-
00Tax ¢ yueToM Jpeiida mpupoJHOrO pa3HOOOPA3Us EMKOCTH IKOJIOTHUECKIX
HUII B TIEPUOA U3MEHEHUs KiuMaTa. [IpoekTupoBars pecypcocoeperaromime
MIPUEMBI JIECOBOCCTAHOBHUTEIBHBIX PyOOK, CAHUTAPHBIX PYOOK, pyOOK IviaB-
HOTO TI0JIb30BaHUs U PyOOK yXo/a 3a JIeCOM NPU U3MEHEHHH KIIMMATa.

5. OOBEKTHBHO OLIEHUBATh IPOUCXOASAIINE U IIPOTHO3UPOBATH BOSMOYKHBIE
B IepHOA TpaHC(hOpMalUU KJIMMaTa U3MEHEHUS IMOYBO3AIIUTHOM, IPOTHUBO-
CEJICBOM, MPOTUBOIABUHHOM, BOJOPETYIUPYIOILEH, BOJOOXPAaHHOMU, OaibHEO-
JIOTMYECKON M PEKPEeallMOHHON POJIM PACTUTEIBHOTO OKPOBA B TOpax.

6. BoInOHATE HENPEPBIBHBIA MOHUTOPUHT JBMXKEHUS IPUPOIHOTO pa3HO-
o0pa3us cocTaBa U TOPU30HTAIBHON CTPYKTYPBI PACTUTEIBHBIX COOOIECTB,
muddepeHranuy UX TPOIYKTUBHOCTH, IPOUCXO/SAIINE U3MEHEHUS CTPYK-
TYpBl LICHONIONMYJIALMI pacTeHuil Ha BUJOBOM M BHYTPUBUAOBOM ((popmo-
BOM) ypOBHE, HalpaBlIeHHE KOHKYPEHTHBIX MEKBHUJOBBIX B3aMMOJCHCTBUI
pacTeHuit 1 GHOTHYECKUX HPOLECCOB B 11e10M. OMpeeNnsTh BPEMEHHOI X0
MPOUCXOIAIINX W3MEHEHUH Ha re000TaHMYECKOM, (IIOPUCTHYECKOM, TeHe-
THYECKOM, (PU3HMOJIOTHYECKOM, OMOXUMHUYECKOM, XEMOCHCTEMAaTHUYECKOM MU
9KOJIOTMYECKOM YPOBHSIX.

7. BBIACHATB 3KOJIOTMYECKUE 3aKOHOMEPHOCTH U BpeMeHHdﬁ X0 IpOsIB-
JICHUS ¥ COYETAEMOCTH HACJIEACTBEHHO O0YCIIOBICHHBIX MOJIE3HBIX CBOMCTB,
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a TaKk)Ke XapaKkTep HAKOIJICHUsI OMOIOTUYECKU aKTUBHBIX COSAMHEHUH y rop-
HBIX PAaCTCHHUH B 3aBUCHUMOCTHU OT UX IOJIOKEHHUS B CHCTEME I'PaJMEHTHBIX
KOOPIMHAT ACUCTBYIOMIMX (PAaKTOPOB Cpelibl OOMTAaHUS U U3MEHEHHUs KIIMMa-
ta. Ha 37011 0cHOBe periarh 3ajja4y Moucka B IPUPO/IE, 3arOTOBKU U BBIPALIH-
BaHU B KyJbType pacTeHUIl ¢ 3apaHee 33 1aHHbIMU TOJIE3HBIMH KaueCTBaMH.

8. Pa3pabaTbiBaTh 3KOJOTMYECKH OOOCHOBAHHBIE MEPOIPUATHUS IO CO-
XpaHEHHIO0 TeHO(OHJa TOPHBIX PACTEHUH, BBIACICHHIO 0CO00 OXpaHIEMbIX
y4acTKoB M 3()(heKTuBHBIE CLIOCOOBI COIEHCTBHS BO30OHOBICHHIO U MOJIEP-
KAHUIO CTAOMIIBHOCTH MOIMYJISIIUNA 0000 OXpaHsSEMBIX BUJIOB PACTEHHIM, KaK
B IIPUPOJIE, TAK U B YCIOBUAX KYJIBTYPBI.

9. Co3nare ¥ MOMOJHATH KOHTPOJIbHYIO 0a3y JaHHBIX PE3YJIbTaTOB JITHH-
HOTIEPHOIHOTO U KPATKOCPOUYHO — IMOITAHOTO XPOHOOMOJIIOTHYECKOrO aHa-
au3a A HKOJIOTMYECKOT0 MOHHUTOPUHIA M MPOTHO3UPOBAHUS U3MEHEHUS
TOPHBIX PACTEHUH BO BpeMs IN100aIbHOM TpaHCPOpMAIK KIIUMaTa.

10. IlpumensaTs HapaOOTaHHBIA OMBIT XPOHOOMOJIOTMYECKOTO aHalu3a B
TOPHBIX pailoHax (Kak HAa MOJETBHBIX 00BEKTAX) /Ul HHTETIPETALUHU PE3yb-
TaTOB XPOHOOMOJOTHYECKOTO aHalu3a B Maciitade reorpaduyeckux 30H
PaBHUHHBIX TEPPUTOPHH.

XpOHOOHOIOTUYECKUE UCCIIEAOBAHMS B PACCMOTPEHHBIX BBIIIE 00beMax
U HarpaBJIEHHUX JOJDKHBI ObITh 0OecreueHbl JOCTATOYHBIM U CTa0MIbHBIM
(uHaHCHPOBaHHUEM, A TAKXKE CIIEIUAILHO MOJITOTOBICHHBIMU BBICOKOKBAJIM-
(GuIMPOBaHHBIMU KaJpaMu HcIoTHHUTENEH. [Ipomenenne ¢ pa3BepThIBaHU-
€M 3TUX paldoT MPUBEAET K HENpeICKa3yeMbIM MOCIEICTBUAM KaK B PEXKHU-
Me MPHUPOJIOIIOIB30BAHNUS, SKOJIOTMYECKON U SKOHOMHUYECKON 0€301MacHOCTH
CTpaH, TaK U B cpepe colMaIbHbIX OTHOLICHUH.
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OBLIEE 3AKNIOYEHME

K Hacrosmemy BpeMeHu, Koraa rmo0aabHOE MOTEMIIEHUE UIET YXKE OKOJIO
YEeTBIPEX JECATUIICTHI, MOXKHO JOCTOBEPHO KOHCTATUPOBATh (DAKT HATTMYHUS
HE TOJIbKO MacCIITa0HBIX, HO U KOPEHHBIX U3MEHEHUH KiinMara 3emiu. B pe-
3yabTare 0Opa3oBajach KpyINHasi COBOKYIHOCTb JIET C COBEPIIEHHO HOBBIM
pEeXMMOM MaKCHMaJIbHOW TeMIepaTypbl Bo3ayxa. Ml motoMy Bce nmeronieecs
Ha OTPOMHBIX MPOCTOpaX 3eMIIH pa3HOOOpa3ue PAaCTUTEIBHBIX CUCTEM BbI-
HYXJICHO BCTYIHTbH B TAKHE TEMIIEPATyPHBIE YCIOBUSI, KOTOPBIEC CYIIECTBEH-
HO OTJIUYAIOTCSI OT T€X, IPH KOTOPBIX OHO OBLIIO C(HOPMUPOBAHO.

Bwmecte ¢ Tem, rmobanbHbIe M3MEHEHUS KIIMMAaTa MPOUCXOJISIT CTOJIb CTPe-
MUTEIBHO, YTO MHOTHE OMOJOTHYECKUE BUABI U (POPMHUPYEMBIE UMH JKO-
CUCTEMBI HE YCIEBAIOT MPHUCIIOCOOUTHCS K HOBBIM yCIOBUsSM. M B JaHHOU
CBSI3M YBUJIETh UX BO3MOYKHOE Oy/Iylliee yxe ceiiuac o3BoJIseT poaHaIn31-
POBaHHBIN B KHUTE OTBIT UHTPOAYKTOPOB NEPEHOCHUBIIINX PACTEHUSI B HOBBIE
KJIIMMAaTUYECKUE YCIOBHS, & TAKXKE PE3yJIbTaThl HAOII0CHUH, HAKOTUUICHHbBIE B
nepuo/ 00ansHOro noreruieHus. OHM JOKa3bIBaIOT HEU30EKHOCTD TPSILy-
LIET0 U3MEHEHMsI MPOJYKTUBHOCTH M OMOpa3HOOOpa3us pacTUTEIBHBIX CO-
0O0IIEeCTB; IMHAMUKH POCTA U PA3BUTHUS PACTEHUH, UX OMOXUMHUYECKON peak-
U 1 onoxuMudeckux Monupukamnuii. [IponsoiinyT usmMeHeHus: B hepmMeH-
TaTUBHBIX CHCTEMax W (HU3UOIOrMYecKuX mporeccax. Tpanchopmupyercs
Mop(doornueckoe CTpoeHre: rabUTyC pacTeHHIA, OOMCTBEHHOCTh, pa3MephI
JUCTHEB, PA3BUTOCTh KOPHEBBIX CHCTEM U Jake ku3HeHHas ¢opma. [Ipown-
30iieT caABUr (a3 pocTa U pa3BUTHUS, UBMEHHUTCS CKOPOCTh MX MPOTEKaHMUS.
BremmaayT otnenpHbie Qa3el pazBuTus. [losBaTcs HapyeHus: GEHOPUTMUKH
y pacteHuil. I3MeHUTCS CKOpPOCTh CTapE€HHs U JOJITOJIETHE OpraHu3MoB. 1
9TH U3MEHEHUS B )KU3HU PACTEHUM AETEPMUHHUPYIOT, B CBOIO OYEPEb, KOPEH-
HbIE U3MEHEHHUS BCETO PACTUTENBHOIO MOKPOBA 3EMIIH.

Opnnako T71aBHOM TPYJHOCTBIO B HCCJIEIOBAHUSX TMOBEACHHUS pPACTCHUN
MPU U3MEHEHHUH KJIMMAaTa CTall0 HAIMYUE HEONPEEICHHOCTEN B OTHOIIICHUH
OIICHOK YYBCTBUTEJIBHOCTH M MPUCIIOCOOIIEMOCTH UX MPUPOJHBIX CUCTEM.
N3-3a »TOrO OIIEHKA YSI3BUMOCTH PACTUTENBHBIX CUCTEM B MEPHUOJ MU3MEHE-
HUS KJIMMaTa 4acTO HOCUJIA KaY€CTBEHHBIN XapaKTep, UTO KOHCTAaTUPOBAJIOCh
1 CaMO¥ aBTOPUTETHOU MeXITpaBUTEILCTBEHHON TPYIIION SKCIIEPTOB I10 U3-
Menennto kiuMara (MI'OUK) coznannoit BecemupHoit MeTeopoaorndeckoit
opraam3anueit u Opranuzanueid O0beaHeHHBIX Haruii.

KonnuecTBeHHOMY HCCIIEIOBAHUIO YSI3BUMOCTH PACTUTEIBHBIX CUCTEM B
MepuoJl U3MEHEHUsI KJIMMaTa Kak pa3 M MOCBAIIEHA JJaHHAs KHUTA, B KOTO-
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PO 17151 perieHus 3Tor MpoOIeMbl IPEAIAraeTcsl UCIOIb30BATh CIICIUATBEHO
pa3paboTaHHYIO0 METOJO0JIOTMYECKYI0O OCHOBY BBICOKOYYBCTBUTEIHHOTO XPO-
HOOHMOJIOTMYECKOro aHanu3a. [I[puHIunuanbHoe OTIMYie U HOBU3HA MTPEIIO-
YKEHHOM 3/1€Ch METOI0JIOTHYECKOM OCHOBBI COCTOHT B TOM, YTO ITPH XPOHOOH-
OJIOTHYECKOM aHAJIM3€ PACTUTENbHbIE OOBEKTHl PACCMATPUBAIOTCS KaK MPO-
LIECCyalIbHbIE CUCTEMBbI, pabOTalOIINe B PEKUME M3MEHSIOLIET0Cs KiIinMara
3emuu. B 1aHHOM acnekre 3TOT NOAXO0/ AaJl BO3MOKHOCTb IIEPEUTH OT IOKa
eIl IUPOKO PACHPOCTPAHEHHOTO aHAJIN3a U3MEHEHUSI PACTUTEIbHBIX 00b-
€KTOB, IJIaBHBIM 00pa3oM, Ha YPOBHE PsJOB TUHAMUKM (ApYrHe Ha3BaHUS:
BPEMEHHbIE PSiIbl, AMHAMHUUYCCKHUE PSIIbl, XPOHOIOTHUECKHE PSIbl) K AHAIIU3Y
Ha YPOBHE IPOLECCyaIbHBIX CUCTEM. Takol KOHLIEIITYaIbHBbIM ITOAX0 K XPO-
HOOHMOJIOTMYECKOMY aHAIU3y PACTUTEIbHBIX CUCTEM MO3BOJIUI OOBETUHHUTD
[IPEUMYILIECTBA, KaK CUCTEMHOIO aHAJIM3a, TaK U paHee IPUMEHABIIErOCs
aHanu3a JMHAMUYeCKHX pssoB. LlerecooOpa3sHOCTh M NEPCIEKTUBHOCTD HC-
M0JIb30BAHUSl 3TOTO HOBOTO PELICHUs MpOOIeMbl aHAJIM3a KIMMAaTOI€HHON
YA3BUMOCTH PAaCTUTENIbHBIX OOBEKTOB BBITEKACT U3 CIIEIYIOLIETO.

1. Ilpenaraemast METOAOIOTHYECKAst OCHOBA CHCTEMHOT'O XpOHOOUOJIOT -
YECKOI'0 aHAJIM3a PACTEHUH MO3BOJISET BBIIIOJHUTH KOJIMUECTBEHHBIN aHAIN3
KJIMIMAaTOT€HHOH YS3BUMOCTH PACTUTENIbHBIX CUCTEM Ha OCHOBE IIPUMEHEHHUS
BCEro paHee HapaOOTAaHHOTO apceHajla TEOPETUUECKON 0a3bl, METOAOB U aj-
TOPUTMOB KOPPEJISILIMOHHOIO, PETPECCUOHHOIO aHAJIM3a, METOAOB aHAJIA3a
PSI0B IMHAMHKH, a TaK)KE€ METOJ0B CTaTUCTUYECKOW 00paOOTKU JaHHBIX C
nomotibio nporpamm OBM. [lonb3ysch 3TOH METOI0JIOTMYECKOW OCHOBOM,
YAAETCsl CTAaTUCTUYECKH JOCTOBEPHO BBINOJHUTH XPOHOOMOIOTHYECKHE UC-
CJIEIOBaHUS BXHEHUININX MMOKa3aTeNel )KHU3HECIOCOOHOCTH pacTeHui u (op-
MHUPYEMBIX UMM PACTUTEIbHBIX CHCTEM, MCCIIEAO0BaThb KPYIIHbIE MAacCCHUBBI
(akTHUeCKUX MarepuanoB HaOMOIEHUN 3a J1r00ble MepHoabl TpaHchopma-
U KiuMata. [IpuToM Hy)KHBIE pe3ynbTaTbl MOTYT OBITH MOJNy4eHBI U 0e3
JOPOTOCTOSIIUX METEOHAOTIOACHU.

2. Mcnonb3yemblii B pa3pab0TaHHONW METOA0JIOTHYECKOM OCHOBE CUCTEM-
HBIA TOAXOA K PELICHHIO 33]a4 XPOHOOMOJIOTMYECKOTO aHaIMu3a IMO3BOJIS-
€T KOJIMYECTBEHHO HM3MEPHUTh CTENECHb YS3BUMOCTH JIIOOOH pacTUTENbHON
CUCTEMBI BO BpEMsS M3MEHEHMs Kiumara. J[aHHBIM pe3ynbrar JOCTUIaeTcs
IIyTEM YMCIIOBOM OLICHKU TE€CHOTBI CBSI3M XapAKTEPUCTHUK €€ IIOKa3areaen ¢
M3y4aeMbIM IIEPUOJOM >KHU3HU, YMCIIOBOM OLICHKH BEJIIMYMH CMEILEHHUS Xa-
PaKTEpUCTUK B TUHAMUKE (DOPMHUPOBAHUS PACTUTEIBHBIX CUCTEM, YUCIOBOM
OLICHKU CKOPOCTH MX M3MEHEHUs U UCCIICJOBAHUS HAIIPABICHUS IIPOUCXOMS-
X usmMeHeHuil. Ilpu 3ToM ynaercs yuuTsIBaTh BIMSHUE HA PACTUTEIbHBIC
CHCTEMBI BCEil COBOKYIHOCTH (PaKTOPOB JACUCTBYIOIIMX B IEPUOJ] MEHSIOIIE-
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rocs knmumara. [lpeacrasisiercss BO3MOXKHBIM KOJTMYECTBEHHO OLIEHUBATH CTe-
NeHb YA3BUMOCTH, OHMOJIOIMYECKYI0 YCTOWYMBOCTh U PECYPCHYIO MEPCIEK-
TUBHOCTB MTPUPOAHBIX PACTUTENILHBIX CUCTEM U arpo(uTOLeHO30B B JIFOOOM
KOHKPETHOM IEPHOJIe UX KHU3HH, KaK MPH NIOOAJIBHOM MOTEIUICHUH, TaK U
MOXOJIOAHUU. MOXKHO BBISIBIISITh OCHOBHBIC THIIbI aJalTallMOHHON CTpaTe-
MU PACTUTENBHBIX CUCTEM IU(P(HEPEHIUPYIOMUXCS B PEKUME BPEMEHU U3~
MEHEHHS KIIMMATHYECKHX YCII0BHH. OTCIIEKMBATE BPEMEHHOMN XOJ Pa3BUTHS
nporecca U3MEHEHUsI paCTUTENbHBIX cucTeM. [lomyuars rpaduueckue au-
HUM PErpeccHy M MX aHATMTHYECKHEe (GOPMYIBI, OTPAKAIOIINE BPEMEHHOI
XOJl UBMEHEHHUS XapaKTePUCTHK MOKa3aresiel. BhIACHATH HampaBiieHUEe, CKO-
POCTh U BeTMUMHY U3MEHEHHUN UCCIIETYEMbIX XapaKTEPUCTUK PACTUTEIbHBIX
CHCTEM 3a IEePHOJl U3MEHEHUS KIIMMaTa.

3. Ilpumenenue pa3zpabOTaHHON METOI0IOTHYECKOM OCHOBBI B COUETAHUN
C MHTEPHOJSIMEH pe3ylbTaTOB XPOHOOMOIOTHYECKOTO aHaju3a B Ipeaeax
OPAMHUPOBAHHOM CETH KIIIOYEBBIX OOBEKTOB IO3BOJUT MHOTOKPATHO IOBBI-
cUTh 3((HEKTUBHOCTh UCCIENIOBAHUN U YMEHBIIUThH CBSI3aHHBIE C HUMU 3a-
Tparbl. VHTEPHOISALMOHHBI MPOTHO3 YSA3BUMOCTHU PACTUTEIIBHBIX CHUCTEM
KPYITHBIX TEPPUTOPHIA, B CBOIO O0Yepelb, Oa3UpyeTCsl Ha CUCTEMHOM OpraHu-
3auu pabOoThl CETH IIEHTPOB XPOHOOMOIOTUYECKOTO aHAIN3a, IPUMEHEHUN
MU €MHON MeTonuKu cbopa u 00pabOTKMU pe3yabTaToB XpOHOOUOIOIHYe-
CKUX HaOIIOEHUH U BBIITOJTHEHUN KOMILJIEKCHOTO KOJIMYECTBEHHOTO aHAIN3a
YA3BUMOCTH PAcCTUTENbHBIX crcTeM. CebecTOMMOCTh MHTEPIOIALMOHHOTO
MIPOTHO3UPOBAHUS PE3yJIBTATOB XPOHOOMOIOTHYECKOTO aHaIM3a HEBBICOKA,
TaK KaK OH MOXKET BBIIIOJHATHCA B KaMepaJbHBIX yCioBUsAX. U nipu aToMm pe-
aJIM3yeTcss BO3MOKHOCTD OBICTPO pa3padarhiBaTh PEKOMEHIALNU ISl KPyTI-
HBIX TEPPUTOPUH, KaK IS MPUPOAHBIX PACTUTEIbHBIX CHCTEM, TaK U arpo-
(UTOIIEHO30B, UTO OUYEHb BKHO B PETHOHAX, 1€ UHTEHCUBHO Pa3BHBAIOTCS
MIPOLIECCHl U3MEHEHUS KJINMATa.

PaccMoTpeHHBIN B KHUI'€ ONBIT MPUMEHEHUs pa3pabOTaHHON MeTo0-
JIOTUYECKON OCHOBBI XpOHOOMOJIIOTMYECKOTO aHAJIN3a MO3BOJSET MPUITH K
BaXHOMY BBIBOJYy O TOM, YTO POJIb II00AJBHOTO MOTEIJICHUS HU B KOe
Mepe HeJb3s CBOAUTH K 3(P(EKTy JTUIIb MPSMOro TEIUIOBOTO BO3JEHCTBUS
Ha pacTeHMs ¥ YUCTO (PU3HOIOTHUECKON UX peakiuu Ha 3TO. MeHSIoHii-
Cs KJIMMaTr ACTEPMUHHUPYET KOPEHHBbIE M3MEHEHHUs BO BCEX IPOSBICHUAX
XKU3HU pacTeHuid. U onu yxe mpoucxonsar. Oduens ObicTpo. Ho moxka eme
B CKpBITOW (hopMe — Ha (HU3HOIOTHUUECKOM, OMOXUMHYECKOM, (EHOIOTH-
YECKOM, KOHCOPTUBHOM YypOBHsAX. Ha ypoBHE KOHKYpEHTHBIX B3aUMOJEH-
CTBUH, €CTECTBEHHOI0 0TOOpa HauboJee MPUCIOCOOIECHHBIX BUAOB UIIH HX
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¢dopm. Ha ypoBHE m3aMeHeHuUs: IpUpocTa OMOMACCHl U MPOYMX XapaKTepu-
CTHK pacTUTENbHBIX cucTeM. C najmpHEHIINM pa3BUTHEM TpaHchopManuu
KJIUMaTa HY>KHO OKMJIaTh CYIIECTBEHHOT'O, JaBUHOOOPAa3HOrO HapacTaHus
WHTEHCUBHOCTH BCEX HANpaBICHUM H3MEHEHUI pPacTUTEIBHOTO IOKPO-
Ba. OTU U3MEHEHHUs CTaHYT MPOUCXOJUTh HA BCEU TeppUTOpUHU 3emiud. A
CBSI3aHHOE C HUMHM IpsALyliee npeoOpa3oBaHUe CTPYKTYPhl PACTUTEIBHOTO
MOKpoBa Oy/eT HEeM30EKHO COMPSKEHO C KPYIMHBIMH MOTEPSIMHU €ro IMpo-
TYKTUBHOCTH, YTPATOH HAKOIJICHHOT'O MUJUTMOHAMH JIET HBOJIIOLIUU HCKITIO-
YUTENHHO O0oraroro reHodoHaa pacTeHul, Aerpaganueil GuopasHooOpazus
PacCTUTENBHOTO IMMOKPOBA B 11eJIOM. B uTOre pazpyumTenbHble MOCaeICTBUS
OT CMEHBI KIIMMAaTHYECKOTO PEKHUMa OKAXKYTCsI CPABHUMBI TOJIBKO C MOCTe/I-
CTBUSIMH MUPOBOMU SII€PHON BOUHBI.

OCHOBBIBasACh Ha UMEIOHIMXCS (PAKTax MOXKHO MPHUUTH K BBIBOILY O TOM,
YTO B MEPBYIO OuYepeb II00aTbHOE MOTEIUICHUE MPUBEIET K II00aIbHOMY
K€ U3MEHEHHIO XapaKTepa U HalpaBJICHUsl OMOTHUYECKUX CBSI3€H B paCTUTEIb-
HBIX cucTteMax. M Ha maHHOM 3Tane r1o0albHOTO MOTEIUICHUS TYOUTEIbHbIC
110 CBOMM HOCJIEICTBUAM IPOLIECCHI 3TUX U3MEHEHHH yke Hauanuck. [Ipurom
HaMHOTI'0 PAaHbIIE BO3MOKHOTO JICTAILHOTO JUIsl PACTEHUHN MPSIMOT0 JIeHCTBUS
TemrneparypHoro ¢aktopa. HarsgaslM NOATBEP)KICHUEM CIPABEATUBOCTH
9TOTO BBIBOJIA ABJISETCS MPOAHATM3UPOBAHHAS B KHUT'E PEAKIHs IIUPOKO pac-
npoctpaneHHoro B CpenHeil A3uu JOMHHAHTa PACTUTENIbHBIX CUCTEM — BEp-
Omrokbelt korouku. Benp nmoreruienue kimmara eiie Hi B Koel Mepe He Ipu-
BeJo K rubenu ee pacrenuii. Haoboport, B Hanboee xkapkue rojibl B MECTax
ee oOMTaHus HAOMIOMAIICS KaK pa3 HAaWTydIIuid mpupoct 6uomaccel. Ho npu
9TOM MPEKPATHIIOCH €€ HEKTAPOBbIIEICHUE, U, KaK CIIEACTBUE, pa3pylIniIach
Lenb KOHCOPTUBHBIX CBSI3€H C HACEKOMBIMU-ONBLIUTENIMU. OCTaHOBUIIOCH
OTIBIJICHHE, a CJIeJIOM U IJIOAOHOLICHHE, CeMEHHOEe BO300HOBIeHuE. Vcuesna
NepeKOMOMHAIUS T€HOB, HA OCHOBE KOTOPOHM TOJBKO M ObljIa BO3MOYKHA BbI-
paboTKa yCTOMUMBOCTH JAaHHOTO BHJIa K HOBBIM KIIMMATUYECKHM YCIIOBHSIM.
A B pe3ynbTare OTCYTCTBHUS OINBUICHHUS M PAa3BUTHUS KPHU3HCA PENPOIYKIIHUU
BO3HHKJIa Yrpo3a UCUYE3HOBEHHUS JAHHOTO I[EHHOTO JIOMHUHAHTA PAaCTHTEIb-
HOTO TIOKpPOBa U ()OPMHUPOBAHUS COBEPIICHHO HOBBIX CTPYKTYp OHUOIIEHO30B,
KOTOPBIX paHblIe HUKOT/A HEe OBLIO.

ITomMumo paspylieHuss KOHCOPTUBHBIX CBSi3eH Ha TEKyILEM JTare IJIo-
0anbHOTO MOTEIUICHUSI HE MEHbIlIee 3HaYeHue OyJleT UMEeTh U TpaHchopma-
U1 KOHKYPEHTHBIX B3aUMOJCHCTBUI MEXIY LIEHO3000pa3yIOIUMU BUAAMU
pactenuii. [lonTBepxaeHne TOMy JaOT pe3y/IbTaThl BBINOJIHEHHOTO B KHUTE
aHaJu3a TOPHBIX PACTUTEIBHBIX CUCTEM, KOTOPBIMU Ha (PAaKTHUECKUX MaTe-
pHuasax UCCIEIOBAaHUM JTOCTOBEPHO J0Ka3aHa OOBEKTUBHOCTb KJIMMAaTOTCH-
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HOTO H3MEHEHHMsS KOHKYPEHTHBIX B3aWMOJCHCTBUH MEXIY IOMHUHAHTAMU
PacTUTENILHOTO TTOKPOBA.

B pesynbrare noaroTaBaMBarOIIUXCs CKPBITHIX /7S HAIIMX I1a3 OUOLIEHO-
THYECKHX MPOLECCOB Uil OAHUX BHUJOB PACTEHHH MX BBICOKAs YS3BUMOCTH
OyaeT crmocoOCTBOBATh YAYUIICHUIO KA9eCTBA KU3HH, POCTY OMOIOTHYECKON
MPONYKTUBHOCTH, CTUMYJIHPOBATH PEIPOAYKIIMIO, KOPPEKTUPOBATh X OUO-
THYECKHE CBSA3M B OJaronpuaTHyio cTopony. Ho, B To ke camoe Bpems, 1Jist
JPYTUX BUJIOB, KaK CIICJCTBUE UX BBICOKOH YS3BUMOCTH, IPOU3OUICT YXYyI-
IICHHWE BCEX IMOKa3aTelel XU3HeCOCOOHOCTH, CHUKEHHE OMOJIOrHYeCcKOn
MPOIYKTUBHOCTH, YTHETEHUE PENPOAYKTUBHBIX IPOLECCOB, OMOTUYECKHX
CBsi3ell M majieHue O0OyCIOBICHHON BCEM ATHM OHMOJIOTMYECKOM yCTOMYMBO-
CTH PACTUTEIbHBIX CUCTEM.

PaccMOTpeHHBIN B KHUIE ONBIT XPOHOOMOJIOIMYECKOTO aHAINU3a MOBE/e-
HUS PacTEHHH B MCTEKIIWH Nepuoj| I0o0aJbHOro M3MEHEHHUs KimMmara Io-
3BOJIWJ BBIACHUTD, YTO B MOAABIISIONIEM OOJIBIIMHCTBE CIy4YaeB y pacTeHUN
y’Ke 00HapyXHJIMCh BEChMa CyIIeCTBEHHbIE pa30aJaHCUPOBKU IIPOLIECCOB X
xu3HeaesTeabHocTH. ConpshKeHHas ¢ MEPUOJOM TpaHC(HOPMALUU KiIMMaTa
pa3banaHCUpOBKA MOBEACHUS PACTCHUN TOKa elle UaeT cKpbhiTHO. Ho Bcem
9THM MHTEHCUBHO MOATOTABJIMBAIOTCS KOPEHHBIE NMPE0Opa30BaHUs BayKHEH-
IIMX PECYPCHBIX MOTEHIMHA PACTUTENBHBIX CHUCTEM, WX 3HAYCHHS KakKk 00b-
€KTOB MPHUPOJIONOIB30BAHUS, @ TAKKE IKOJOTHUECKUX, 3aIIUTHO-OXPAHHBIX,
PEKpEaMOHHBIX U MHOTUX ApYrux (pyHkimid. B ToM yncie — kak 00beKTOB
MeCTOOOUTaHMS U MUTAHUS MPUCTIOCOOUBIINXCS K HUM KUBOTHBIX U MUKPO-
opranu3moB. OTCI0fa CTAHOBUTCA SICHO, YTO C HAYaJIOM ITI00AJIbHOTO MOTe-
IUICHUS TIOJYYEHHBIE paHee Pe3ysbTaThl UCCIeOBAHUN PAaCTUTEIBHOTO I10-
KpOBa HEJb3s1 CUNTATh KOHCTAHTHBIMU. HUKaKye MOMbITKM MHHOBALIMOHHBIX
pa3paboTOK U peKOMEHAIM yKe He OyIyT yCHEIIHbIMHU, €CIIH OHU HE Y4H-
TBIBAIOT MPOUCXOAIIUX U3MEHEHUH PACTUTEIbHBIX CHCTEM.

[Tostomy nys ckopeiiliero moHuMaHus (hyHIaMEHTAJIbHBIX 3aKOHOMEp-
HOCTEH mpoliecca U3MEHEHUsI PACTUTEIbHBIX CUCTEM KPYITHBIX pPaBHHUHHBIX
TEPPUTOPHUI 11€JIeCO00PA3HO PEaTU30BaATh NPEATIOKESHHYIO B KHUI'e KOHIIET-
LU0 XPOHOOMOJIOTMYECKOTO aHaIN3a MIIAKOPHBIX PACTUTEIbHBIX CUCTEM 3a-
nagHo-CuOupCKol paBHUHBI. DTOT PErMOH Haubosee mprueMseM AJisi BCECTO-
POHHUX HOJHOMACIITAOHBIX MCCIICAOBAaHUN JUHAMHUKHU XapaKTEPUCTHK pac-
TUTEJBHBIX CHCTEM IMPHUPOAHBIX 30H CEBEPHBIX IUPOT. Ero yHUKaJIbHOCTH
Ha MHUPOBOM YPOBHE 3aKJIOYaeTCcs B TOM, YTO MPOIYKTHMBHOCTb U JAPYTHE
XapaKTePUCTUKU PACTUTEIBHBIX CHUCTEM, a TaKKe M ONPENeISIOIUN X COo-
CTOSIHME TEMIIepaTypHbIA PEKUM MECTHOCTH, 3aKOHOMEPHO U IUIABHO MEHS-
IOTCSl B OYEHb KPYIHOM JHara3oHe reorpaduyeckoil MMpOThl MECTHOCTH.
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[IpuroM 3HauMTENbHASE YACTh LIMPOTHOTO CIEKTpa MPEICTABICHHBIX B HEM
PaCTUTENIbHBIX CHUCTEM CEBEPHOrO MONYIIApHs MOKa €Ile COXpaHWJIa CBOU
MPUPOAHBIE 3aKOHOMEPHOCTH (hOPMHUPOBAHUS. 3/1ECH JKE UMEETCs M OONIbIIOE
pa3HooOpa3ue arpo(UTOLEHO30B OKYJIBTYPEHHBIX PAaCTeHHH, oOecreyuBa-
IOLINX MPOAYKTOBYIO M SKOJIOTHYECKYIO0 0€30MacHOCTh MHOTHX CTpaH. B ux
Yyciie — IJIAHTAUK [IISHUIbI, PXKHU, TYMEHS, 0BCa, JIbHA, 0000BBIX, TJI0JI00-
BOILHBIX M JIPYTHX HHILIEBBIX PACTCHUH, a TAK)KE MHOKECTBO HMHTPOLYLIUPO-
BaHHBIX BUJIOB PACTCHHUN MPHUBICUEHHBIX JUIS 3€JIEHOTO CTPOUTENILCTBA. Bee
9TH arpo(UTOLEHO3bI C yUETOM UX MPUYPOUEHHOCTH K PA3HOH MIUPOTE MECT-
HOCTH TAK)Xe SIBJISIOTCS BAXKHEHITUMH 00BEKTaMU XPOHOOHOIOTMYECKUX UC-
CJIEJOBAHUU.

XpOHOOHOIOTUYECKUE UCCIEIOBAHUS B Tpe/eaax IIMPOTHOTO MPOopuiIs
Tepputopun 3anagHo-CuOHPCKON paBHUHBI MOTYT OBITh NPOAOJIKECHBI B Ha-
MPABJICHUN PACTUTEIBHBIX CUCTEM PACHOJIOKEHHBIX I0KHEE Ha pPaBHUHHBIX
npoctopax Apyrux crpan Cpeaneit Azuu. Torga npeacTaBUTCs BO3SMOXKHOCTD
M3ydaTh BPEMEHHOMN XOJI MPOLECCa M3MEHEHHs PACTUTEIBHBIX CHCTEM B CIIIe
Gonbiem uanasone — ot 40° 10 80° ceBEpHOI LIMPOTHI HA PACCTOSHUH CBbI-
me 6000kM. 31ech MMEIOTCS BCE OCHOBHBIE IIPUPOJHBIE 30HBI CEBEPHOIO
MOJTyLIApHs: TYHAPBI, JECOTYHAPHI, JECHAs, JECOCTENHAas U CTelHas, 30Ha
MOJIYITYCThIHU U MyCThIHU. W BCS moydeHHast B pe3ynbTare XpOHOOUOIOTH-
YeCKOro aHanusa uHpopmanus Oyner KpaiiHe HeoOXoAuMa JJisi TOHUMAHUs
00I1IEMUPOBBIX 3aKOHOMEPHOCTEH YK€ MPOUCXOAALINX ITYOUHHBIX, CKPBITBIX
OT HEBOOPYKEHHBIX I71a3 30HATIbHBIX U3MEHEHUN PACTUTEIHLHOIO TIOKPOBA, a
TaKXe I pa3padOTKU U MPUMEHEHUS CTPATErHy PallMOHaIbHOTO IPUPOIO-
MI0JIb30BAHUS B TEUECHHUE MEPHO/IA TNT00ATBHOTO N3MEHEHHUS KIIMMAaTa.

Takoii XpOHOOMOJIOTMUECKUN aHATN3 TO3BOJIUT CBOEBPEMEHHO IMOJTOTO-
BUTHCSI K HazpeBarollell KaracTpoe pacTUTENHLHOIO MOKPOBA, ONPEAETUTh
BAKHEUILINE HAIIPABJICHUS JJI1 CMATYEHUsS €€ MOCIICACTBUN U MEPECTPOUKU
XO35MCTBA, COLMAILHON TOJIUTUKH, 3aHATOCTH HACEJICHHs, COXPAHEHUs ero
3JI0POBbS U DKOJIOTHYECKON OE30MIaCHOCTH BCEX CTPaH CEBEPHOTO IMOJyIIa-
pusi.

[Ipencrapnsercs HE0OXOAMMOW M peanu3anus pa3paOOTaHHOW B KHHUTE
KOHIICTIIIUU TOTaJIHHOTO XPOHOOMOJIOTHYECKOTO aHanu3a (heHoCOObITHIA 10-
MUHAHTOB, KaK IPUPOIHOTO PACTUTEIBHOTO TOKPOBA, TAK 1 OCHOBHBIX CEJIb-
CKOXO3SIICTBEHHBIX PACTEHHH. JTO IMO3BOJIMT C HAMMEHBIIMMH 3aTpaTaMu
TpyZa, CPEICTB U C TOCTATOYHOM MOJIHOTOM OXBAaTUTh UCCIICOBAaHUSIMHU BCIO
PaBHUHHYIO TEPPUTOPHIO CYIIU HAlleH IJIAHEThl U TEM CaMbIM MOCTOSHHO
KOPPEKTHPOBATH MHDOPMALIMIO O BPEMEHHOM XOJI¢ MPOUCXOMSIINX H3MEHE-
Huil. B Takoil paboTe cMOryT yyacTBOBaTh BCE rOCYAapCTBA, YTO MO3BOJIUT
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3HAYUTETHFHO MOBBICHUTH TOYHOCTH U JOCTOBEPHOCTH PE3YJIBTATOB HCCIIE0-
BaHUH, n30exKaTh BEPOSATHBIX OMIMOOK. BMecTe ¢ TeM IeHHOCTh HaOIOACHUIA
Ka)KJ0T0 KOHKPETHOTO IMyHKTa MHOTOKPATHO BO3PACTET, TaK Kak OH Oyaer
00CITyKMBaTh HE TOJBKO Ty TOYKY, B KOTOPOMl HAXOIUTCS, HO U BCIO CUCTE-
My CeTH HaOmofeHHi. 3a c4eT KOONepaldu CyIIeCTBEHHO CHU3ATCS U 3a-
TPaThl KXKA0TO U3 TOCYAaPCTB — YYaCTHUKOB OOIIEH MporpaMMbl XpOHOOH-
OJIOTUYECKOTO aHaln3a. A MPEeeMCTBEHHOCTh U JIOCTAaTOYHAs JJIUTEIHHOCTh
HAOIOCHN B KQXK/IOM KOHKPETHOM ITyHKTE JaAyT BO3MOKHOCThH Hamubosee
3¢ (}EeKTUBHO MIPUMEHHUTD MPEACTABICHHYIO B KHUTE METOJ0JIOTHIECKYIO OC-
HOBY XPOHOOMOJOTHYECKOTO aHaIHM3a Ui KOJIMYECTBEHHBIX WCCIICIOBAHUMA
YSI3BUMOCTH PACTHTEIBHBIX CHCTEM OOIIMPHBIX TEPPUTOPUN. YIAacTCs BbI-
SICHUTh CTETCHb ySI3BUMOCTH U BpeMeHH(Sﬁ XOJl TIPOUCXOASIIIINX U3MEHEHUH
(heHOCOOBITHI Y pACTEHHIA, OLIEHUTh UX OTIACHOCTH U ONIPE/ICTUTh BEPOSTHBIC
HanpapleHus aApeiida yCTOMYNBOCTH PACTUTEILHOTO MMOKPOBA ITyTEM UHTEP-
MOJISAILIMU PE3YJIbTATOB aHAIM3A.

Hapsigy ¢ XpoHOOHMONOTHYECKUM aHAIM30M YS3BHUMOCTU PAaCTUTEIBHBIX
CUCTEM PAaBHUHHBIX TEPPUTOPHUIA, HE MEHbBIIIEE BHUMAHUE JIOJDKHO OBITH yie-
JICHO U TOPHOM paCTUTEILHOCTH. Beb TOphI 3aHUMAIOT MATYIO YaCTh TOBEPX-
HOCTH CYIIIU 3eMJIH. B HUX coCpenoToYeHbI OrpOMHBIE OoTraTcTBa reHo(oHaa
pacTeHHil W IEHTPBI MPOUCXOKIEHUS UX BUAOBOTO pasHooOpasus. Pactu-
TEIBHOCTh TOP HACHIIICHA SHACMHUYHBIMHU ¥ KPACHOKHIKHBIMU BHJIaMHU pac-
TeHUH. 3/1ech MpeAcTaBieHa 3HAUYUTENbHAs YacTh JIECHOTO (oHIa U cocpe-
JIOTOYCHBl YHUKAJIbHBIC 3aMachl ChIPhEBBIX PACTHTEIBHBIX pecypcoB. OHa
BBITIOJTHSET IMOYBO3ALIUTHYIO, BOJIOOXPAHHYIO, BOAOPETYIHPYIOIIYIO, IPOTH-
BOCEJIEBYIO, IPOTHBOJIABUHHYIO U MPOTUBOIPO3UOHHYIO DyHKIMU. SBIsercs
MecTOOOUTaHHeM Oorareiiero reHo(poH1a MHOTHX BHIOB IMKUX KUBOTHBIX
Y TacTOUIIHBIMU YTOABSIMH KUBOTHOBOJCTBA. MIMeeT BakHOE peKpealnoH-
HOE 3HaYEHHUE U KaK 0OBEKT TypU3Ma.

Pa3zpaboranHasi B KHUTe KOHIEIIIUS COMPSHKEHHOTO TPaIMEHTHOTO U XPO-
HOOMOJIOTUYECKOTO aHaIM3a Hanboiee CI0KHBIX [Tl HCCIIE0BAHUS TOPHBIX
PACTUTENBHBIX CUCTEM TO3BOJUT BBISICHHTH YSI3BHMOCTH U BpeMeHHdﬁ X0/
M3MEHEHUH XapaKTEePUCTUK PACTUTEIBHBIX CHCTEM B ropax. /lacT BO3MOX-
HOCTbH BBITIOJIHUTH HMHHOBAIIMOHHBIE PEKOMEHIAINH 110 COXpaHEHHIO Onopas-
HOOOpa3usi, peCypCcHON IIEHHOCTH, 3aIUTHO-OXPAHHON pPOJU M MOJIepiKa-
HUIO OMOJIOTHUECKON YCTOWYMBOCTH PACTUTENILHOTO TIOKPOBA TOP.

CoBepilieHHO OYeBHIHO, YTO (UKCHUPYEMbIC MPH XPOHOOHMOIOTUYECKOM
aHaJIM3e W3MEHEHUS XapaKTEPUCTUK PACTUTEIBHBIX CUCTEM ACTCPMHUHHPY-
I0TCS. MHOTUMU (PaKTOpamH, KOTOPBIE TIOKA OCTAIOTCS 3a MpeAeliaMu IOJis
3peHus uccienopareneil. M, XoTa XpoHOOMOIOTHYECKU aHaIN3 HE MOXKET
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B HCUEPIIBIBAIOLICH Mepe PAaCKpPBITh OMOIOTHYECKYIO CYTh MPOUCXOASIINX
MIPOIIECCOB, OH IMO3BOJHUT HAa KOJMYECTBEHHOM YPOBHE BBISCHUTH PEAKIIUIO
XapaKTePUCTUK PACTUTEIbHBIX CUCTEM BO BPEMEHHU M3MEHEHMs KIMMaTHye-
CKUX yCJIOBHH. /lacT BO3MOXHOCTh CTATUCTUYECKHU JOCTOBEPHO OIPEILIISATh
YHCJIOBbIE OLIEHKU CTENEHU YSI3BUMOCTU PACTUTENBHBIX CHUCTEM, IOJy4yaTb
rpaduuecKre TMHUN PErPeCCUr XapaKTepPUCTUK U aHATTUTUYECKUE (DOPMYIIBL,
OTPaXKAIOIINE BPEMEHHOI X0/ HX H3MEeHEeHHs. JlacT BO3MOKHOCTb OLICHHBAT
CTaOMIIBHOCTD WJIU YS3BUMOCTD KaX/101 pPaCTUTEIHHON CUCTEMBI B TUHAMUKE
€€ pa3BUTHS, JOCTOBEPHO BBIIBUTH OCHOBHBIC HAIPABICHUS, XapaKTep, CKO-
POCTh U BEIMYMHY U3MEHEHUN BKHEHIIHMX XapaKTEPUCTHK PACTUTEIbHBIX
cucteM. BbIsiICHUT BapuaOelnbHOCTh XapaKTEPUCTUK PACTUTEIBHBIX CHUCTEM
BO BPEMEHM M3MEHEHHUs KiauMmara. [loMoxkeT ompenaenuTb peakTUBHOCTb U
YyBCTBUTEIHHOCTh CUCTEMOOOPA3YIOIMIMX KOMIIOHEHTOB PACTHUTEIbHBIX ac-
coLManui, UHAUKATOPHBIX IIPEICTABUTEIICH PACTUTEIILHOU CUCTEMBI, BEJIU-
YHHBI CABUIOB UX XapAKTEPUCTHUK 10 BPEMEHH U3MEHEHHUS KIIMMaTa U 1M03BO-
JUT cAenaTh OObEKTUBHBIC 3aKIIOUEHUSI 00 MX YyCTOHYMBOCTH. OOHAPYKUT
TaKWe CJBUIM XapaKTEPUCTHK PACTUTEIBHBIX CHUCTEM, KOTOPBIE OKAXYTCS
CYIIIECTBEHHBIMH, YTPOXKAIOT BEBKUBAEMOCTH PACTUTEIBHBIX CUCTEM, TIPEBBI-
IIal0T YPOBEHb UX aJaNTallHOHHON CIIOCOOHOCTU M CBHJICTENBCTBYIOT 00 MX
BBICOKOH UyBCTBUTEJILHOCTH U YSI3BUMOCTHU. A yXe Ha 3Toi n1uddepeHupo-
BAaHHON OCHOBE ITOJyYCHHbIX 3HAHUH yAAaCTCS OLEHUBATH CTA0OMIBHOCTD WIIN
YA3BUMOCTh aHAJM3UPYEMBIX PACTUTENIBHBIX CUCTEM B 11€J10M. Y BBIITOTHUTH
BCE 9TO MOYKHO, KaK BO BpeMs ITI00aJIbHOTO MTOTEIUICHUS, TaK U TOXOJIOJaHHUS.
B nunamuke pa3BuTHs TpaHC(hOpMalUU PACTUTEIBHOTO MOKPOBA 32 JII0OOH
NEPUOJ] M3MEHEHHUS KJIIMMaTa M Ha CKOJIb YTOJJHO OOJIBIIOM 00beMe HAKOTIICH-
HOTO CTaTHCTUYECKOro marepuana. [[ns mo0oro myHKTa W pacTUTENBHOTO
00bEKTa TEPPUTOPHH 3EMIIH.

Bes nndopmanus, nonydeHHas B pe3yJbraTe IpUMEHEHUs pa3paboTaHHOM
METO/I0JIOTHYECKOW OCHOBBI XPOHOOMOJIOTHYECKOrO aHajiu3a, HeoOXoauma
JUIsL TOHUMaHUSI TIPOMCXO/AIIETO ceiiuac M3MEHEHHUsI PACTUTENILHOTO MOKPO-
Ba. OHa MO3BOJIUT JIy4llle TIOATOTOBUTHCS K MOCIEACTBUSAM TpaHChopMaluu
pactutenbHbIX cucteM. C ee MOMOIIBIO YIacTCs BBIEICHUTH T'eHEepajIbHOEe Ha-
MIPaBJICHUE U3MEHEHUH YCTOWYMBOCTH U YSI3BUMOCTHU PACTUTENBHBIX CUCTEM,
MOJYYUTh OCHOBY JIJIsl BCECTOPOHHETO U YIIIyOJIEHHOTO 3HAHHS PEaKTUBHO-
CTH PaCTUTEJIbHBIX CUCTEM Ha M3MEHEHUE KIIMMATa U IPUHATHUS IeHCTBEHHBIX
Mep IO MPEIOTBPAIIECHUIO UX pa3pyIlIeHHs. ITO 1aCT BO3MOXKHOCTh pa3pada-
TBIBAaTh CTPATETHUIO YIIPABICHUS PACTUTEIHHBIM ITOKPOBOM U PALIIOHAIBHOTO
MIPUPOAOIIOIB30BAHMS, KOTOPasi IIOMOXKET OCIAOUTh BpEIHBIC MOCIEACTBUS
u3MeHeHud kiaumara. [IpuTom pemiars Takylo 3agady yaacTcst A Jro00ro
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pErroHa, TAE UMEIOTCS IPEEMCTBEHHBIE, MHOTOJIETHUE JOCTOBEPHBIE PE3Yilb-
TaThl HaOMoAeHu. 1 caenats 3To MOKHO Oy/ieT 1a)e Toraa, Korna BUAUMBIX
MPU3HAKOB (COKPAILEHUS apeasioB, HCUE3HOBEHUS! BUJIOB PACTEHHM, pa3py-
LIEHUSI PACTUTENBHBIX CUCTEM U T.I1.) €LIE HE POUCXOIUT.

[Ipumenenne pazpaOoTaHHON B KHUTE KOHILENTYaJIbHOM M METOIOJIOTH-
YECKOW OCHOBBI XPOHOOMOJIOTUYECKOTO aHANN3a PACTUTENIBHBIX CUCTEM I1O-
3BOJIUT MOJIy4aThb MHHOBALIMOHHBIE PE3YJbTaThl UCCIEIOBAHUNA U PA3BUBATh
HOBBIC HAIIPABIICHUS TAKMX BAKHEHIIMX HAYK KaK HKOJOTHS, Te000TaHHKa,
(uToLeHONOTHSA, OUOTEOICHONOTHsI, OOTAHMYECKOE PECYypCOBEIEHUE, pac-
TEHUEBOACTBO, JIECOBOJCTBO, CUCTEMATUKA, T€HETUKA U MHTPOAYKIIUS pac-
TEHUI. B JaHHOW CBSI3M K YUCIY AKTyaJbHBIX MOYXXHO OTHECTH CIIEAYIOLIHE
HOBBIC HANpPaBICHUS XPOHOOMOIOTHUECKUX MCCIICOBAHUN B MEPHOM H3ME-
HEHUS KJIMMara.

* XpOHOOHOIOTUYECKUI aHAINU3 KIMMATOT€HHOTO CMEILEHHUsI KOOPIMHAT
MecTooOuTaHMs, pa3Ho0Opa3usi BUAOBOTO COCTaBa MPUPOIHBIX PACTHUTEIb-
HBIX CHUCTEM, TpaHC(OPMALIUN UX BEPTUKAIBHOM U FOPU30HTAIBHONW CTPYK-
Typbl. Auddepenunanm 61onorunueckoil MpogyKTUBHOCTH, CTPYKTYPHI Iie-
HOTIOMYJISILIUM pacTeHUI Ha BUJIOBOM M BHYTPUBU0BOM ((hOPMOBOM) YPOBHE.
DeHONOrnuecKux, MOp(HOIOTHUECKUX, AaHATOMUYECKHUX, (PU3HOIOTHYECKUX,
OMOXMMHUYECKUX PEaKLIUi pacTeHUI Ha N3MEeHeHue Kiumara. KOHKypeHTHBIX
MEKBUJIOBBIX B3aUMOJICHCTBUM U KOHCOPTUBHBIX CBsi3eU pacTeHuil. lunamu-
K1 OMoneHOTHYeCKO# cpenbl. i3MeHnenus renodona pacrenuil. [Iponeccos
€CTECTBEHHOI'0 CAMOBOCCTAHOBIICHUS PACTUTEIIbHBIX CUCTEM. [IBHKEHUS eM-
KOCTH KOJIOTMYECKUX HUII IIPUTOAHBIX JUIS UX 3aCEIICHUS JOMUHUPYIOIIUMU
pactrenusimu. [Ipoucxoadmmx B nepuos modaabHOIro MOTEIJICHUs H3MEHe-
HUU [TOYBO3AIIUTHOM, IIPOTUBOCEIEBOM, IPOTUBOJIABUHHON, BOLOPETYIUPY-
IOLIeH, BOIOOXPAHHOM, 0albHEOJOTHUECKONH U PEKPEalMOHHOW POJIM PacTH-
TEJILHOT'O IIOKPOBA.

 JIlnarHocTuka Hayajia KpU3UCHBIX SBJICHUN B PACTUTEIIBHBIX CHUCTEMAX.
AHanu3 KpU3UCHOTO MOpOra U3MEHEHUS! YHUCIOBBIX XapaKTePUCTUK OMOTH-
YEeCKUX CBs3el B OMOILIEHO3aX, a TaKKe IoKa3arelel XKU3HEeCIoCOOHOCTH
pacTeHUl M €CTECTBEHHOI'O CaMOBOCCTAHOBIICHUS PACTUTEIIBHBIX CUCTEM.
HccnenoBanus BpeMeHHGFO X0J1a, KPU3UCHOM TpaHc(hopMaluu BHYTpEHHEH
CTPYKTYPBI U IPOAYKTUBHOCTU PACTUTEIBHBIX CUCTEM B IIEPUOJ U3MEHECHHUS
kiauMara. OnpeneneHue TeppUTOpUaIbHbIX TPAaHUL] Pa3BUTHSL KpU3HCA UCTO-
PUYECKH CIIOKUBILMXCS PACTUTEIIBHBIX CUCTEM.

* HccnenoBanus KIMMaTOreHHOW IMHAMUKU PECYPCHOU LIEHHOCTU BUIOB
pactenuil. XpoHOOHOIOTMYECKUI aHAIN3 CMELICHUS UX SKOJIOIMYECKOTrO U
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(DUTOLICHOTUYECKOTO ONTHUMYMOB. AHalu3 TpaHC(OpMAlUK COYETaEMOCTH
U JUHAMUKH IOJIE3HBIX CBOMCTB, C KOTOPBIMU CBA3aHa ChIPbEBAs LICHHOCTh
pacTUTEeNbHONW MPOAYKIMKA. MOHUTOPUHT I'PaHUI MECTOOOUTaHMH, IIie pac-
TEHHUS. UMEIOT HAWITYYIIHe XapaKTePUCTHKH KU3HECIIOCOOHOCTH U MPOIYK-
TUBHOCTH, a TAaKXKE PEXHUM HAKOIJICHHsSI OMOIOTUYECKH aKTUBHBIX COE/IMHE-
HUU IIPY U3MEHEHUU KuMara. Pemenue 3a1ad noucka B Ipupoze, 3aroTOBKU
U BBIPALLMBAHUS B KyJIBTYpe PAaCTCHHUU C 3apaHee 3aJaHHBIMU I10JIE3HBIMU
KAa4eCTBAMH.

* HTepnosiiMOHHOE MPOTHO3UPOBAHUE PE3YNIBTAaTOB XPOHOOHOIOTHYE-
CKOTO aHaJln3a TpaHC(POpMAIUK KU3HECIIOCOOHOCTH, CBOWCTB pacTeHUil U
(opMHpYEMBIX UMH PACTUTEIBHBIX CUCTEM B HOBBIX KJIMMAaTHUECKUX yCIIO-
BUSIX, M3MEHEHUH CTPYKTYpPBI U CpeJlbl PAaCTHTEIbHBIX COOOIIECTB, OMOpa3-
HOOOpa3us U B3aUMOJICHCTBUSL OPIraHU3MOB B COOOIIECTBAX, HOBOTO I'eorpa-
¢uueckoro pacmpeneneHus: (PUTOLEHO30B, U3MEHEHUS UX KIaCCU(PUKAIHH.
Perynsprnoe oOHOBIIEHHE KapTOrpapUUECKUX MaTepHalOB PACTUTEIBHOTO
IOKpoBa. MHTEPNOIALUOHHOE IIPOTHO3UPOBAHUE IIPOUCXOAAIIMX B IIEPUOL
TpaHchopMalMy KIMMaTa U3MEHEHUH IOYBO3AIIUTHOM, MPOTHUBOCEIIEBOM,
MIPOTUBOJIABUHHOM, BOAOPETYIUPYIOIIEH, BOIOOXPAHHOM, OalbHEOI0rnye-
CKOM M PEKpEaLlMOHHOM POJIM PACTUTEIBLHOIO IIOKPOBA.

* Pa3paboTka MIaasIIero pexuma MpUupoIONONb30BaHUs U 3a0BEIaHUS
MPUPOAHBIX 0OBEKTOB B MEPHO M3MEHEHHI KJIMMaTa. XpOHOOUOJIOTrHUeCKUN
aHalu3 KIMMaTOreHHOW nud¢epeHanud OCHOBHBIX THIIOB aJalTalllOH-
HOM CTpaTeruy BUJIOB PACTCHUM B U3y4YCHHBIC NIEPUOBI KU3HU IIPUPOIHBIX
pacTuTenbHBIX cucTeM. McciienoBanus pUHAUIEKHOCTH BUIOB PACTEHUN K
COOTBETCTBYIOLIEMY THUITYy CTpPATETruy ajantanuu. Pa3paboTka sKoI0ruuecku
00OCHOBAHHBIX MEPOIPHUATUH MO MOJAEPKAHUIO OMOJIOTUYECKOTO PAa3HOO-
Opasusi U COXpaHEHHIO TeHO(OHAa pacTeHuil, CTaOMIBHOCTU CTPYKTYPHI U
MIPOLYKTUBHOCTH UX IPUPOAHBIX MOMYISALIUN, CONEUCTBUIO CAMOBOCCTAHOB-
JICHUSI IPUPOJHBIX PACTUTENBHBIX cucTeM. OOOCHOBaHME U BbIJICIICHUE B Ha-
Type 0C000 OXpaHSIEMbIX PACTUTEIbHBIX CUCTEM.

* XpoHOOMOJOTMYECKUN aHAJIU3 PEaKIMH, CBOMCTB U MEPCIEKTUBHOCTH
UHTPOLYLUPYEMbIX pacTeHH. PazpaboTka KpuTepueB A NpUHATHA 00bEK-
TUBHOTO HKCIIEPTHOIO 3aKJIIOYECHMS O MEPCIEKTUBHOCTU MHTPOAYLIEHTOB Ha
OCHOBE XPOHOOHOJIOTMYECKOTO aHAJIN3a AMHAMUKHU HX XapaKTEPUCTHK. XPO-
HOOHMOJIOTMYECKUE UCCIICAOBAaHHUS U WHTEPHOJSIMOHHOE MPOrHO3UPOBAHHE
Pe3yJIBTaTOB UHTPOAYKLMM PACTEHUN B HOBBIE PETHOHBI B PEKUME MEHSIO-
LIErocs KIMmara.

* Co3zanue pecypcocOeperaronuyx TeXHOJIOTHI PacTeHUEeBOJICTBA; TEXHO-
JIOTUH MOJb30BaHUSA APKTUYECKOW, TYHAPOBOM, JIECHOM, JIyTOBOM, CTEIHOM,
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MYCTBIHHOM M MHTPO30HAIBHOW PACTUTEIBHOCTHIO, O3BOJISIOIUX OCIa0UTh
HEXKEJIATEIIbHbIE M3MEHEHUs I10YBO3ALUTHOM, IIPOTUBOCEIECBOU, IIPOTUBOJIA-
BUHHOM, BOAOPETYIHUPYIOIIEH, BOZOOXPaHHOH, OaTbHEOIOINYECKON U peKpe-
AIIMOHHOW POJIM PACTUTEILHOTO TIOKPOBA B MEPHUOJ] TpaHC(HOPMAIUU KIIUMATA.

B cBeTe Bcero BBIIEH3IIOKEHHOTO XPOHOOMOJIOTHUS TEIEPh YKE JTOJKHA
paccMaTpuBaTbCs Kak Ba)KHEHIIAS MEXAUCUUIUIMHApHAs HayKa, K YHCIY
IJIaBHBIX (DYHKIMI KOTOPOM OTHOCUTCS BBIPAOOTKA M TEOPETUYECKAsl CUCTE-
Matu3anus 00bEKTUBHBIX 3HaHUI 0 TpaHCHOPMALTUN OMOTOTHYECKUX CUCTEM
B PEKUMeE I100aIbHOTO U3MEHEHUS KinMara. [ B 3TOM acnekTe npeioKeH-
HBI{ BBIIIE MEPEYCHb HOBBIX AKTyaJbHBIX HAlpaBICHHH XPOHOOMOIOrHYe-
CKUX HCCIIEIOBAHUN OMOJIOTHYECKUX CUCTEM MOXKET OBbITh 3HAYUTENIBHO IO-
nojHeH. Bmecte ¢ TeM yxke Tenepb CTaHOBUTCS SICHO, UTO JUIsl Pa3BUTHS PyH-
JIAMEHTAJIbHBIX HCCIIEIOBAHUM, UX CKOPEHILIEN OKYIIaeMOCTH U CTUMYJISLIUU
1L[eJIeCO00pa3HO UCIOIB30BaTh U (PMHAHCOBBIE BO3MOXKHOCTHU OM3HEca.

JU1s1 BBICOKOH 3aWHTEPECOBAHHOCTU OM3HECAa B Pa3BUTUU XPOHOOUOIOTH-
YEeCKOT0 aHaJIu3a PACTUTENIBHBIX CUCTEM U €r0 OBICTPOI OKYIIaeMOCTH B OJIH-
Kaiimee BpeMst HauOoNbIIMK YPPeKT OyAeT NOITyUYeH OT U3YUCHUs pacTeHUN
C KOPOTKHMM LIMKJIOM POCTa U Pa3BUTHUA. A 3TO KaK pa3 MHOTHE U3 T€X pacTe-
HUH, KOTOpbIe 00eCTIeYNBAIOT MUIIEBYIO U CHIPHEBYIO 0€30IaCHOCTH CTpaH. B
TOM YHCJIE: MIICHUIIA, POXKb, TYMEHb, OBEC, PUC, 000OBBIE, MHOTHUE TLIO00-
BOIL[HbIE, MEIOHOCHBIE, JIEKAPCTBEHHBIE, TEXHUUECKHE pacTeHusl. XpOHOOUO-
JIOTMYECKUH aHalIu3 TAKUX OOBEKTOB YKe uepes 8-12 JieT HO3BOIUT MOTYYHUTh
HAy4HYI0 OCHOBY, KOTOpasi ¢ 99%-Hol BEepOSTHOCTHIO OyIeT OTpa)kaTh UC-
TUHHYIO KapTUHY UX KIMMATOT€HHOHN TpaHC(HOpPMALIMU U 1aCT BO3MOKHOCTb
pa3paboTaTh PEeKOMEHJALMH 110 Pa3MEIIECHHIO IIAHTAUN ITUX PAaCTeHUHN U
NpUOBLIBHOMY BEICHHMIO OM3HEcCa B PEXHMME MEHSIOLIETrocs Kiumara. Tem
caMbIM yJacTcsi 00eCIeUuTh CTapT aKTUBHOTO Pa3BUTHA, (MHAHCUPOBAHUE,
MaTepHaJbHYIO U KaJpOBYIO 0a3y JJisi XpOHOOMOIOTHUECKUX UCCIEIOBaHUN
TAKXKe U BCEX JIPYTHX BAKHEHIINX PACTUTEIbHBIX OOBEKTOB.

UroObl MpHUBIIEYb U PEATU30BATh BO3SMOKHOCTH OU3HECA JJIsi CAMOOKYTIa-
€MOCTH XPOHOOHOJIOTHUECKUX MCCIIEIOBAHUN HEOOXOIMMO BBIIIOIHUTH Clle-
Ayrouiee:

* CO3/1aTh CE€Th CUCTEMHO-OPTaHU30BAHHBIX XPOHOOHOIOTUYECKUX CTallH-
OHAPOB JIJIS U3YUEHUS KITIOUEBBIX 00BEKTOB PACTUTEIIBHBIX CUCTEM;

* copMHUPOBATH KOHTPOJIBHYIO 0a3y JaHHBIX JJIS BBIIOJIHEHHS XPOHOOHO-
JIOTMYECKOTO aHaN3a, YKOJIOTHYECKOTO MOHUTOPUHTA U UHTEPIOISALIUNOHHO-
IO IPOTHO3UPOBAHUS U3MEHEHHSI PACTUTEIbHBIX CUCTEM BO BpeMsl IN100ab-
HOM TpaHc(hopMaluy KINMaTa;
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* PEeryJsipHO MOTOJHATH OaHK JaHHBIX BBIIIOJIHEHHBIX XPOHOOHOJIOTHYE-
CKUX HUCCIICIOBAHUN MHAMHMKH XapaKTEPUCTUK U YSI3BUMOCTU PACTUTEINb-
HBIX CUCTEM KIIOUEBBIX OOBEKTOB;

* opMupoBaTh OAHK JAHHBIX PE3YJIBTATOB UHTEPIOSAIIMOHHOIO IPOTHO-
3UPOBAaHUS XaPAaKTEPUCTUK PACTUTENBHBIX CUCTEM IOJTYYEHHBIX HA OCHOBE
XPOHOOMOJIOTHYECKOTO aHAJIN3a KIFOUYEBBIX OOBEKTOB B JAMHAMHUKE TPAHC-
(dbopmanuu KIMMara;

* IUTAHUPOBAaTh U (PMHAHCHPOBATH JUIUTEIBHOCTh XPOHOOHOIOTHUECKUX
UCCIIEIOBAaHUN C Y4eTOM HEOOXOIMMOCTU MOCTOSHHON KOPPEKTHPOBKH Ha-
YUHOU OCHOBBI M PEKOMEHIALNHI 110 pa3MEILEHUIO U TPUOBUILHOMY BEACHHUIO
OM3Heca aJIeKBaTHO PEKUMY MEHSIOLIETOCs KIMMara;

* pa3paboTaTh OCHOBY JUIs peILICHHS CAeyIOIUX 3a1a4: 1)BpIO0pa HanpaB-
JICHUs pa3BUTHs OM3HECA B IEPUOJ U3MEHEHHSI KJIMMaTa, 2) MPOSKTUPOBAHUS
palMoOHAIBHOTO pa3MelleHus 00bEKTOB On3Heca, 3)KOPPEKTUPOBKU arpoTex-
HUYECKHX PUEMOB PACTCHUEBO/ICTBA B PEXKMME U3MEHEHUS KIMMAaTa;

* pa3paboTaTh METOJIbI OLICHKH YKOHOMHUYECKON 3(h(hEeKTUBHOCTHU U IMOIY-
YeHHUs1 IPUObUIN IPU BEJCHUM OU3HECa Ha OCHOBE PAIlMOHAIBHOTO IPUPOIO-
MI0JIb30BAHUS B IEPHOl U3MEHEHUS KIIMMATa.

[Ipensuners HeM30eKHOE U OCIAOIATH CIYUYHBILEECS. DTa MyIPOCTh, BbI-
paboTaHHas BCEM ONBITOM JIIOACH, KaK HEJb3sl TOUYHEE ONpeAessieT cTpare-
THIO U3YYCHUS U YIPABJICHUS PACTUTEIIBHBIMU PECYpPCaMu MPH IIT00ATbHBIX
M3MEHEeHUAX KiuMarta. Perenne npoOneMsl peBUACHUS HEM30EKHOTO KaK
pa3 u olecrieynBaeTcsl peanu3alueil MepeyrcICHHbIX BBIIIE HarpaBlIeHHHA
XpoHobuonoruueckoro ananuza. O00O0IIEHHEe U aHAINU3 PEe3YJIbTaTOB ITHX
HCCIIEIOBAHUM IIO3BOJIAT CBOEBPEMEHHO IOATOTOBUTHCS K HA3pEBAIOLICH
katactpode. Onpenenuts BaKHEHIINE MEPOIIPUATHUS ISl IEPECTPOUKH XO-
351CTBA, COLUAIIBHOM TIOJIUTUKH, 3aHATOCTU HACEIICHUs, COXPAHEHUS )KU3HE-
CHOCOOHOCTH CTpaH B 11€JIOM. TeM caMbIM B 3HAUYUTEIBHON CTENIEHH yAACTCS
CMSTYHUTh U O0CIA0UTHh BO3MOKHBIE [TOCIICACTBUS M3MEHEHUS KJIMMaTa.

Bmecre ¢ Tem perienne npobieMbl ocnabieHusi BpeIHbIX MOCIeICTBHMA
HEeOIaronpUsaTHBIX Ul 4eJOBEeKa M3MEHEHUI pacTUTENIbHOrO MOKPOBA BH-
JUTCS TaKXKe €Il U B aKTUBHOM BMELIATENIbCTBE B CIIOHTAHHO IPOUCXOS-
LUH NIPUPOAHBIA IIPOLECC CMEHBI PACTUTENIBHOrO Mokposa. Ho yxe ¢ BbI-
COKOH CTEIIEHBIO YBEPEHHOCTH B pe3yibrarax. B ympasisemoMm pexume. B
PEKUME COTTIACOBAHHOM C TNI00ATbHBIMU U3MEHEHHUSIMH KJIIMMATa U, OTHOBpE-
MEHHO, C OTPEOHOCTSAMU YEIIOBEKa.

BbINONHUTE Takylo pabOTy MOKHO TOJIBKO IyTeM HWHTPOLYKIMU TeX BH-
JIOB pacTEeHUH, KOTOPbIE ONTUMAIIBHO MOAXOAT JIsI MECTHOCTU U 00JIaat0T
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HauOosee IIEHHBIMU CBoMcTBaMH. Torma yaacTcsi 3HAUUTENBHO COKPAaTHTh
CPOKHM BOCCTAHOBJICHHUSI PACTUTEIBHOIO MOKPOBa. VICKIIOUUTH HEXearenb-
HOE HarpaBlieHUe cyKieccuu coolmiecTs. [lomyunTs MakcuManbHO BO3MOXK-
HYIO 11 HOBBIX KIIMMaTU4E€CKUX YCIOBUI OHOIOTNYECKYIO POJYKTUBHOCTD
pactenuii. Cokparuth Hed((EKTUBHBIC 3aTPaThl TPy/la U BPEMEHH IO BOC-
CTaHOBJICHUIO PACTUTENBHBIX pecypcoB. HakoHer — MUHOBATh BecbMa Hebna-
TONPUSATHBIC IS YEJIOBEKa MOCIEICTBHUS OT BOBMOXKHOTO Pa3BUTHS Ipoliecca
onycteiHUBaHus. [locieanee 0co6eHHO BaXKHO B CBETE HEIIPEPBHIBHO BO3pac-
TAOIIEH YUCICHHOCTH JIIOAEH U OIPAHUYEHHOCTU TEPPUTOPUM, TPUTOIHBIX
JUI MX paccesieHus. M B TaHHOM CBSA3M K YMCIy NEPEUYUCICHHBIX BBIIIE aK-
TyaJbHBIX M TPeOYIOUIMX HE3aMeUINTENILHOTO pelIeHus: mpodiieM ObL1o Obl
11eJIeCO00pa3HbIM OTHECTH €Il OfIHY, KoTopasi OyJeT CONpsiKeHa C pe3yib-
TaTaMd XPOHOOMOJOTMYECKOr0 aHaiu3a. JTo — mpobiaema (HOpMHUPOBAHUS
KOJUIEKLIMOHHOTO (POH/1A )KUBBIX PACTEHUH U CO3/1aHUS XPAHIIIUIL PEIPOTYK-
LIMOHHOTO MaTepuana JJsl UX UCIOJIb30BAaHUS B LIEJSAX PECTaBpallU paspy-
LIAIOLIETOCs PACTUTENIFHOTO TTOKPOBA 3€MIIM Ha dTare U3MEHEHHUs KIMMaTa.

B onuHOUKY HHMKaKasi CTpaHa HE CMOMKET CIIPABUTHCS C TAKUMHU 3a/1auaMH.
Jlist yCTIeHOro pemeH st MpooaeMbl ONITUMAILHOTO (POPMHUPOBAHUS PACTH-
TEJIBHBIX PECYPCOB MPH II00ATBHBIX U3MEHEHUSAX KIIMMara y)Xe ceilvac He-
00X0/IMMO Ha MEXIOCyJapCTBEHHOM YPOBHE OpPraHM30BaTh pabOTy MO MOJ-
TOTOBKE K IPEACTOSAIIMM HHTPOAYKIMOHHBIM paboTam. Hajno npusecT B mo-
BBIILICHHYIO TOTOBHOCTh BCE UMEIOIIMECS HAa 36MHOM IIPOCTPAHCTBE LIEHTPHI
UHTPOAYKIMHU pacTeHuid. Hanagute ux B3aumoneicTaue u oOMeH uupopma-
nueil. Opranu3oBarh UX padOTy KakK €IUHYIO CHCTEMY, OPIAUHHPOBAHHYIO B
MaciTabe pazHooOpas3usi BCEro HKOJOTHYECKOrO MOJUTOHA 3€MHOTO Ilapa.
YHopsiiounTh U YHU(GUIMPOBATH B HUX XPAaHEHHE U BbLAAYy HEOOXOAMMBIX
JAHHBIX JJIS 1eJieil MPOrHO3UPOBAHUS PE3yIbTaTOB MHTPOAYKIUH B PErUO-
HBI ¢ MeHstomuMcs kiaumaroM. Co3nark HeoOXoauMble OaHKH s oOMeHa
CEMEHHOT0 (OHJIa U IPYTUX BUIOB PENPOLYKIIMOHHOTO MaTepHaa rneperek-
TUBHBIX HHTPOAYLIEHTOB. O0eCeYnTh X XpaHEHHUE.

XpOHOOHOIOTHYECKHE HCCIETOBAHUS JOHKHBI OBITh 00€CIIEYeHBI JOCTa-
TOYHBIM U CTAaOMJIbHBIM (PMHAHCUPOBAHUEM, A TAKXKE CIIELUAIBHO MTOJr0TOB-
JICHHBIMU BBICOKOKBAJIU(UIIUPOBAHHBIMU KaJipaMu HcnionHuteneil. Ho ams
TOTO, 4TOOBI pa3BUBATh MCCIIEOBAHUS B YKa3aHHBIX BBIIIE HANPABICHUSX,
MIOMUMO MPUMEHEHHsI pa3padOTaHHON METOJ0JIOIMYECKONH OCHOBBI U METO-
JIOB TOHAIOOUTCS] YYUTHIBATh €Ie M 0COOEHHOCTHU IUIAHUPOBAHUS JTTUTEIb-
HOCTHU HUCCIICJOBAaHUN. B TaHHOMU CBSA3M IS IOJITO JKUBYLIUX PACTEHUN IJIU-
TEJILHOCTh XPOHOOMOJOTMYECKUX HCCIEIOBAHUN JIOJDKHA COOTBETCTBOBAThH
JUINTENIbHOCTU JKU3HU JOMHHATOB PACTUTEIBHOTO MOKPOBA, T.K. C 3TUM CO-
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NPSDKEHBI POIIECChl UX IUIO0HOMICHUS, €CTECTBEHHOIO BO30OHOBJICHUS U
CaMOBOCCTAaHOBJICHUS PACTUTEIIBHBIX CUCTEM B LIEJIOM.

IIpupona 3arestyia OraCHEUIINN 1JIs BCETrO JKUBOIO dKCIIEPUMEHT. B ee pac-
MOPSKEHUH HOBBIN KJIMMAT U BpeMs, KOTopoe OH OyzeT eiicTBoBarh. M noka
HUKTO HE 3HAeT, KaK IIyOOKM M JUIMTeNbHbl OyayT nepemensl. Ho yxe co-
BEPILIEHHO SICHO, YTO OHU MOT'YT IPUBECTH K OIPOMHBIM JIMLICHUSAM U Oe1aMm,
BILIOTH JI0 BOMH 3a MECTO, IIe MOKHO Oy/JIeT )KUTh uesioBeky. [Ipomenienue ¢
pa3BepThIBAHUEM XPOHOOHOIOTHYECKUX UCCIICOBAaHUN IPUBEACT K HENPE-
CKa3yeMBbIM IIOCIIEACTBUSAM KaK B PEKHUME IIPUPOAOIOIB30BAHUS, DKOJIOIHU-
YEeCKOM M 9KOHOMUYECKOI 0€30IacHOCTH CTPaH, TaK U B cepe COLUATbHBIX
oTHoeHui. CTpaHbl, KOTOpPBIE 3alI03/1aI0T B U3YYEHUH POJIM CMEHBI KIMMa-
Ta, HE CMOTYT HOATOTOBUTHCS K TpsAyIiuM nepemenaM. OHM oKaxkyTcs Oec-
IIOMOILHBI HE TOJIBKO B 3KOJIOTMYECKOM, SKOHOMUYECKOM, HO U B IIOJUTHU-
YECKOM OTHOLIECHHMU. [109TOMYy M3ydeHHe peakluy pacTeHUN Ha U3MEHEHUs
KJIMMaTa — Cero/IHs caMasi akTyajbHasi, IEHTpaJbHas MpobiaeMa pa3padoTKu
BCEX MHHOBALIMOHHBIX HampaBieHuil 6buonoruu. Bmecte ¢ TeM, — 3T0 KO-
JOrHYecKasi, JKOHOMUYECKasl, MOJIMTHYECKas IpodiemMa, B peIIeHUH KOTOPOr
HE ITIOMOXKET JaKE CaMO€ COBEpILLIEHHOE opykue. C HaJiBUTaloLIENCs yIpo30i
HUKaKas CTpaHa B OJIMHOYKY CIIPABUTHCS HE cMoOxeT. OHa o01mas Ut BCero
HaceJleHUs IJIaHeThl. A MOTOMY U pelIaTh ee MpUIeTcs coooa.
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NNEPECYET JAT C 1.03

Ipunoorcenue 1

Mapr Anpens Maii HroHs Hroms Asrycr Cenralps
Hama Henv-0ama | lenv-nata | lenv-nata | [Jenv-0ama | Jenv-0ama | Qewv-oama
1 32=1 62== 93== 123== 154== 185==

2 33== 63==2 94== 124==2 155==2 186==2

3 34==3 64==3 95==3 125==3 156==3 187==3

4 35==4 65==4 96== 126==4 157== 188==4

5 36==5 66==>5 97==5 127== 158== 189==5

6 37== 67==6 98== 128== 159== 190==

7 38=17 68==7 99==7 12927 160==7 191==7

8 39== 69==8 100==8 130= 161==8 192==8

9 40==9 70==9 101== 131== 162== 193==

10 41==10 71==10 102==10 [132==10 163==10 194==10

1 42==11 72==11 103==11 [ 133==I1 164==11 195==11

12 43=12 73==12 104==12 | 134==12 165==12 196==12
13 44==13 74==13 105==13 | 135==I3 166==13 197==13
14 45==14 75=14 106==14 | 136==14 167==14 198==14
15 46==15 76=15  [107=15 [137=I5 168==15 199==15
16 47==16 77==16 | 108==16 | 138==16 169==16 200==16 |
17 48==17 78==17 109==17 | 139==17 170==17 201==17
18 49==18 79==18 110==18 | 140==18 171==18 202==18

19 50==19 80==19 111==19 | 141==19 172==19 203==19
20 51==20 81==20 112==20 | 142==20 173==20 204==20
21 52==21 82==21 113==21 | 143==21 174==21 205==21 |
2 53=22 83=22 114=22 |144=22 175==22 206==22
23 54==23 84==23 115==23 | 145==23 176==23 207==23
24 55==24 85==24 116==24 | 146=24 177==24 208==24
25 56==25 86==25 117==25 |147=25 178==25 209==25
26 57==26 87==26 118==26 | 148==26 179==26 | 210==26
27 58==27 88==27 119==27 | 149==27 180==27 211==27
28 59==28 89==28 120==28 | 150==28 181==28 212==28
29 60==29 90=29 121==29 [ 151=29 182==29 213==29
30 61==30 91==30 122==30 | 152==30 183==30 214==30

31 92==31 153==31 184==31
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Ipunoorcenue 2

Kputnueckne 3Ha4eHus1 KOppeJasiuy Ha 5%-HoM
U 1%-HOM ypOBHe 3HAYHUMOCTH

Cremnenu Cremnenu Cremnenu
cBooOoapr | 0,05 0,01 |cBoOomwr| 0,05 0,01 |cBoOomer| 0,05 0,01
(n-2) (n-2) (n-2)

1 0.997 | 1,000 16 0,468 | 0,590 35 0,325 | 0,418
2 0,950 | 0,990 17 0,456 | 0,575 40 0,304 | 0,393
3 0,878 | 0,959 18 0,444 | 0,561 45 0,288 | 0,372
4 0,811 | 0,917 19 0,433 | 0,549 50 0,273 | 0,354
5 0,754 | 0,874 20 0,423 | 0,537 60 0,250 | 0,325
6 0,707 | 0,834 21 0,413 | 0,526 70 0,232 | 0,302
7 0,666 | 0,798 22 0,404 | 0,515 80 0,217 | 0,283
8 0,632 | 0,765 23 0,396 | 0,505 90 0,205 | 0,267
9 0,602 | 0,735 24 0,388 | 0,496 100 0,195 | 0,254
10 0,576 | 0,708 25 0,381 | 0,487 150 0,159 | 0,208
11 0,553 | 0,084 26 0,374 | 0,478 200 0,138 | 0,181
12 0,532 | 0,661 27 0,367 | 0,470 300 0,113 | 0,148
13 0,514 | 0,641 28 0,361 | 0,463 400 0,098 | 0,128
14 0,497 | 0,623 29 0,355 | 0,456 500 0,088 | 0,115
15 0,482 | 0,606 30 0,349 | 0,449 1000 | 0,062 | 0,081
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Muxana Anexcanaposuy Ilpockypsikos

XPOHOBUOJIOTUYECKUM AHAJIN3 PACTEHUI
IPU UBMEHEHUU KJIUMATA

[Moamucano B meyars 21.05.2012. dopmar 70x100'/16. Bymara odcernas.
Veu. o 1. 14,25, Tupax 1000 sk3. 3aka3 369.

Uznano B TOO «M3narensctBo LEM».
050022, r. Anmarsl, yi. baiitypceiHoBa, 78a, Ten. 292-55-64.
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