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MAMPOCKYIPAKOB

METOIUKA XPOHOBHOJIOTHYECKOI'O AHAJIM3A PACTEHHH
(Hucmumym Gomawuxu w gumounmpodyxyun MOH FPK)

[lpennokeHa MeTOAMER, NO3BONAIOILAS HCCIEIOBATE CROPOCTE, HANPABIEHHE H BENHYHHY HIMEHEHHA CROACTE ¥
pacTeHui B Iepro TpaHcpopMAae KIuMaTa. Ee npHMeHCHHE WUTIOCTPHPYETCA AHATHIOM Gassl JAHHEIX II0 Pesyib-

TATAM HHTPOIYKUHH HHOPARAOHHLIX PacTeHHI,

Kaumar 3emnu menserca. Ilo stoii nprunne
OyIeT MeHAThCH W XapaKTepHCTHKa pacTeHnii. On-
HAKO NOKa HE NpeJcTABIACTCA BOIMOMHBIM YHM-
THIBEATE HETIQCPEACTBEHHOC BITHAHHE ]'IP:IIMDHE‘FI—
cTRYIOMMX GaKTOpoB KIHMAaTa Ha pactenus. Bean
TOraa MpHULIoCH OBl HMETE OYEHL LIHPOKYID, HC-
EMHOYHTENEHQ NOPOrocTOAIYH CEeTh MEeTEOCTaAH-
LMl ¥ MEOTONETHHE AaHHble ce Habmonenwii, Or-
CHYIA BEITEKAET HEODXOIHMOCTE NPHMEHHTE JpY-
roii, Mmeree 3aTpaTibiil, Ho 3¢ deKTHBHEIH criocof.
B nanHof ceazd MOMKUO NPeAIMKHTE cllelyioniee
PELISHHE,

B Mertomonorndeckom acliekte #H3Hb pacTe-
HHI BO BEpCMA HAMEHEHHA KNHMAaTa MOXHO paccMart-
PHBATE KaK XpOHOBHONOTHYECKYHD NPOLECCYanbHY
CHCTEMY, HMEIOLLYIO ONPeeeHnyIo nocienosa-
TENLHOCTE COCTOAHHEA BO BpeMEHH. Tﬂrﬂﬁ OCHOR=
HEIM TTOHATHCM ﬁ}{ﬂ.ﬁT ARIMATRCA NMOHATHE MEpHOIa
AHIHH PBCT’EHHH, T.€. BPeMeHHOID HHTCPBAJIA JNICT, B
TEYMEHHE ROTOPROTD JAHHAA CHCTEMA {b}'HKHHDHHP}'-
eT. A KOHKPETHRIMH COCTOHIHAMH AaHHOID MEPHO-
na #u3nn OynyT romel HalnoneHuit, oxpadcHHLIE
MCCNEIYEMBIM HEpHOLOM #ouztn pactenni. Beixo-
JIOM CHCTeMBI ByIYT napaMeTpsl nokasarenei rpo-
JAYKTHBHOCTH, sKH3HecnocobHocTH, SHOXHMHYECKDT,
ihu3HonOrHueckoi, (PEHOMOTHYECKOH XapakTepHCTH-
KH pElCTﬂ[-IHﬁ H TIp. Ecnu vaMeHeHHEe KIMMAaTA ﬂ¢ﬁ'
CTBUTENBHO BIMAET Ha NMOBEJIeHHE pacTeHHii, To 310
MNpOABHTCH HA BLIXONS ,ELBHHUE CHCTEMEI — B OIIEHEKE
HX TIPOOYKTHEHOCTH, H{H3IIECHUCU‘5H‘DC~TH ML He-
Cleiyd CBRE3b MEeHIY BXOAOM Takoi cHcTembl (me-
PHOOOM }KH3HH]' H €€ BRIXOOOM {CBOflCTBﬂMH pactTe-
1[L~iﬁ} MOMIO NOJIYYHTE O4YCHB HEHHBIE CBETEHHA O
CKOpPOCTH, HAMPABIEHHH M CTeMeHH TpaucopMa-
IIHH pac*re:mﬁ B NepHon H3MEHCHHA KIHMATA.

lMpennaraemoe METONOJOTHYECKOE PEIlEHHE
JAacT BOIMOWHOCTE NPHMEHHTD J.I,HCTIEPC-HGHHI’:Iﬁ,
KOPPeNsLHONHEI, perpeccHOHHBIH H Ap. BH/IBI CTa-

THCTHYECKOro ananusa. C y4eToM CKa3aioro BeIlLe
nepeiiaeM K HIMOKEHHIO METOIHKH XPOHOOHOMOrH-
YeckolI'o aHajH3a PacTeHWHl B MepHoi H3MEHEeHHA
KIIHMATA.

PaccMOTpHM KOHKPETHEIE OCODEHHOCTH METO-
NMKK HA IPMMEPE cTarHCTHYeckoi ofpaborku Ta-
KOro BamHeHIUero nokasare/d Kak JaTa Havaja
ToAOHOMEeHHA pacTeHui. MonensHeiM ofbeKTOM
Oyaer MHTPOIYUHpORAHHEIA Ha oro-socToke Ka-
3aXCTaHa BHI, Menxent 00BKHOBEHHBI
(Foeniculum vulgare Mill.) a maTepuanamu uccie-
nosanui - aza naHHeIx omybnukoeanxan JL.M.[pya-
apHeko# (2007). Dexxenb 00bIKHOBCHHBIH B KYITBTY-
pe — TpassHHcTOE pacTeHHe. OTiHYaeTes oYeHb
MHPOKAM JHAITAZOHOM HFHCHGCDGHEHHOCTH H, CO-
OTBETCTBEHHO, apeanoM. B nukopacTyuiem cocro-
AHMH pacTeT B IOXKHBIX palfonax Cpennell Asuu-
Konernare u ITamupo —Anae. Kak copmoe pacre-
HHE BCTPEYACTCA Ha noaax ¢ 3adeskax rora Kazax-
crana. OueHs MONHMOpeH.

MarepuanaMy HITPOLYKUHOHHEIX HCITBITaHHH
TOIO BHAA oxeaueH 22-netHui nepuos: ¢ 1984 no
2006r. MecTo ero HHTPOMYKIIMH - CeBepHBIC MPe-
ropksi xpebra Jaunuiickoro Anatay, cnelManbHO
BBLIjIE/IEHHBLH y4acTOK Teppuropuu [nasnoro Gora-
Huucckoro cafa (rAnmarsl), seicota 880 M Han
ypoexem Mops. IToussr cyrmmanctsie. T kiMMa-
Ta - cpeMeMHOMOpeKiil. nuTensHocTs nepuoa
co cpefHecyTO4HON TeMneparypoii +10 10 Havyama
HaOmoneHuit o JaHHBIM rocyJapcTBeHHOH rHipo-
MeTeayAOw cocTaBnana 164 - 182 nus, konnuecTBo
ocajkoB BapsHpoBano ot 460 no 790 MM B roa.
OBIIEHIBECTHO, YTO B 3TOM PEFHOHE HMEET MECTO
MOTeNAeHHe KIMMAaTa.

Jna cratueTHYeckoi obpaboTku maTepHasl
onyGnuxopannoit JT.M.[pyasunckoii(2007) baswl
JAHHEIX OoTOMpanHchk Tak, YTobw Gnu1 obecneven
TPUHLIAT IHHCTBEHHOIO MX pasinumsA. B 3ToH cBs-
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M BKHBIM OBLTO MOCTOSHCTBO YYACTKA, 7€ BhIpa-
IMHBATTHCE PacTeHHs, H cobloneHle OIHHAKOBOR
arporexuuky. Hanpumep, onybnmukoeanteie naHAEE
1o 1986 n 1 1997 . He HCMOJIB30BATIHCE HAMM T10
MPHYHHE TOTD, YTO MOCCEB PACTEHHH NPOH3BOIH-
JIHCE OCEHBRD TIPEBUIYILero roaa. PacueTsl senucs
TONBRKD MO Bapuam:au c paHHBBEEEH’HHMH CPDEHMH
IIocera CeMaH.

C y4eToM CKa3aHHOTO HCXONHBIE MaTepHa/bl
HabmoneHHH 3a laTol Havana nnonoHoleHUA den-
xens 0OBIKHOBEHHOIO NepeHeceH ! B Tabnumy 1. B

TabmHe MPHHATED CHEIVIOIIHE ob03HaueHHA: H)x

= KOPPEMAIHOHHOC OTHOIIEHHE Y(,.EI,HI‘H HAa9vana rnmno-
goHoweHHA Gerxend) no X (roasl HabnomreHuit);

¥V - ofmas cpenHss apudMeTHUECKas NaThl Ha-

Yasa [I0A0HOIEeHHs:; ', - 4aCTHBIE CPeHHe AaThl

Havyala 1nacJoHoleH s s na KAMIOH 13 3a¢mccn-
pOBaHHBIX IpYIN neT HaGmonenwii; S, - omubra

KOpPPenauHOHHOD OTHOLIEHHS; @ - CYMMAa, 3HAK

CYMMMPOBAHHA; 1 - 0OheM BHIDOPKH; 1,4, —aK-

THHECKOS 3HadeHHe kpHTepua t CThIONEHTA; V —
yueno crenedeid ceodonsl. Ilo onmybnHKoBaHHEIM
tabnuuaM (Jocnexor, 1973) ¢ yuerom uncna cTe-
neneil ceobonbl naercs t. - TabnuuHoe 3Ha-
yenne kpurepus -Crelonenta  mia 5% yposHs
SHAYHMOCTH. n

Ornuaurensuolt ocofelHocThIo METOIHYECKD-
ro pellieHHd 3a1a41 Hallero KOHKPETHOTO NpHMepa
ABAAETCH TO, YTO 37ECH MBI HMEEM JINIO C KallcH-
JapHeiMH natamu. M ux cratHeTHyeckas obpabor-
K& 3aTpyIHWTeNbHa. B sTol cBAZH I8 craTHCTH-
yeckoit 06paboTKK KaneHAapHEIE JaThl MOKHO Ne-
PEBOJIMTE B PAI YHCEN Mo creimanbHoil Tabnuie.
Cnenath Takyio Tabnuiry Hecnomuo. s sroro Hys-
HO MEPecYHTaTh JaThl B HApacTaMIeM HTOTE CYM-
Mel nudp Haguuas ¢ 1 mapra. Torna, nanpumep, |
anpend fyner 32-piM qHenm, | Mag - 62-BIM IHEM H
T.71. Mo#HO BOCTICTE30BATECA H OMyITHKOBAHHEIME
tabnuuamy (3afiues, 1981). B rpadax Tabmuue 1
«1ATA HAYANA NNOAOHOLIEHHA® W «TPYTIOBOE Ccpe-
Heey uudpaMu BRepxy Kanaoi w3 rpad npencras-
JeHEl 3HAYEHHA aT Hayana [OoA0HOCHNS Mepe-
cuMTaHHble 1o Tabnuue, a B ckofKax ykazaHel co-
OTEETCTEYIOIIHE HM KAJIGH[IApHEIE JaThHL

B coorsercTBMH ¢ 00IENPHHATEIMM PEKOMEH-
JAIHAMH TI0 H3YYEHHIO KPHBONHHEHHEIX KOppe/a-

1HOHHEIX cBAzed ([locnexor, 1973:285) peck pan
HabIroaaeMBIX BETHYHH lenecoolipasio pazOHBaTh
Ha 4-7 rpyinm Tak, 4yrodbl B Kauo1od rpynne uesasu-
cHMOro npusHaka X Oe10 He MeHee HByx Habmro-
nenuit. [lpy sToM MHTepBanEl rpynn MoryT OBITh
pazIHYHLL [0 CBOEH BETHYHHE.

B Hamem npuMepe AaHHbie Tabnuuel 1 pasbn-
THI TI0 TofasM Habmogenuii Ha 5 Tpynn B Bo3pacTa-
HolleM Mopaake ger Tak, 4Tofbl B Kasoloi rpynne
OplI0 IO OBA roga. 3aTeM BREIMHCIATAck oOasn
cpeaHss apuMeTHYecKas JaTa Hauana IUIoJoHO-

weHHA (V) W rPYINOBLIE CPeJHHE aThl HAYaia

MIoAOHOEHHS ( ¥, ) COOTBETCTBYHIUHE Kaxk0H

safpkcHposanHo# rpynne net (X). Onpenensann
CYMMBI KBaJPaTOE OTKJIOHEHMH JUIA IPYIIOBOTO

(¥ —7¥.) wnobmero ¥ (¥ — ¥)® Bapeupopanus
nartel Hadana mnogonoinenns. Bee pacuers: mena-
JTHCE TOMEKD [T TIePeCTHTAHHEIX 110 CIELHANTLHEIM
tabnuuaM garam. Mroroesle JaHHBE N0ICTABIA-
nHCE B 001eH3BecTHEIE (POPMYIIEL, C MTOMOLIBIO KO-
TOPEIX OTpeJe/ANach BeTHIHHA KOPPeIilHOHHOTO
OTHOLIEHHH, ero oKubKa ¥ KpuTepHl CylecTReH-
HocTH. TIpoBepanack Hynepas rumoresa ob oTCyT-
CTBHH CBS3M C HCMONbL30BaHHEM KpuTepHd t-CTeio-
menTa (Jocnexos,1973).

Kak BMaHO M3 npelcTaBleHHBIX PacHETOB, Be-
JTHMHHY TIONY4eHHOTo KoagdHLMeHTa KoppeIsLHoH-
HOTO OTHOLIEHHS MOMKHO TIOHMMATE TAK, YTO B Jal-
HOM CIY4ae CTENeHb TECHOTH! YCTAHOBNEHHOM CBA-

u (N, = 0,8553) npencrasnset cobow Gonee

85% oT monHoH
i L Y-y =X - ?I}iz
(¥ -5
1(}94,_2 —20938
1094.2

1, =% =+/0,7315 = 0,8553;

5 = ;}:??f; _ [I=07315 e,
e 1|u n_z \’ £l ]

=0,7315.

10-2
fopam =12 = D592 4 67,
s 01832

L

np v=pn—-2=10-2=8 fysmm = 2,3L.
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Tabnuna 1. PacyeT BCNOMoOraTedbHEIX BETHYHH 008 BLIMHCIEHHSA RKOPPeTAUHOHAONe 0THOIIEHHA

o Cpynno | Uncao Mara Tpynmomoe | y_= | (F—3 |° Y— 57 |
uabio- [N LTINS HA AT cpeanes Y-7 ( Vi) ¥-% ( y)
aeHn Cpen- AeHni IO J‘;

F
X HHE CHAA
X, n, penxenn
¥
1984 166 2,5 6,3 17,7 | 3133
1 {13.08) -
1954,5 2 168,5
- (16.08) ) o
1985 171 15 6,3 =127 1613
| (15.08) —
1952 ' 170 ] T 13,7 187,7
(L7.08) -
1995 F 179
| (26.08)
1908 188 9 Bl 43 18,5
| 4.09) | i
1999 | 194 55 | 303 10,3 106,1
- (10.0%} ~ )
199%,5 2 188,5
(5.09)
00 183 | 5,5 na -0,7 0.5
| 3008y |
2001 o 186 -3 9 P 5.3
(2.0%) _ i =
| 20025 2 1889
| .| _(5.0%)
[ 2004 192 3 9 83 68,9 |
| (8.0%) 1 _
2005 159 B a5 03 | 53 8,1
o (5.0 N
| 20055 2 193,5
| | (10.09) ,
2006 198 45 | 203 143 204,5
(14.0%) .
¥ =1837 o E{Y—_i?'}! -

' (i O LY-y)F =1094,2
| | | y=1837 =203 8
| B

HEpPa3PBIBHOI CES3M, NPH KOTOPOI 3HavYcHHe Koad- 2
I 1dcen — 5
(MLHeHTa KOPPEAALMOHHOTO OTHOIEHHA 17 = 1. 310 YR 1 B
i & g T ' |
FOBOPHT O HAIMUHH TECHOMN, OHIKOH K byHKUHOHAT - S Od.cow - B
HOH cBazu. [Ipuuenm Hynesas runoTesa oTEepraer- E .
- AD.aer +— : :
m o ) 1 [ |
cA, T.K. tiu11 DOABIIE, YCM trm » : |
Jina Toro, 4To0Bl NOJYYHTL TEOPETHUECKYIO S 25amr +— - —
¢ .
JIHHMIO PErpecCHH, T.€. YepeaHeHHOe TeueHHe dyn- ¢ 20.a8r ——; 4
KUHMH NPH PARHOMEPHOM YBEIHHYEHHH APryMCHTA, E 15.a8r +— |

HA0 TOHKH € KOOPAMHATAMMH 3HAYCHHH IPYNNOBLIX 1980 1990 2000 2010

u 16 asrycra; 1995r u 26 aBrycra M T.J.) HAHECTH = = e -"-—"'J

TR Pac 1. Jlnnns perpeccky JaThl HAHANA NA0I0HOMEHHA
Ha rpadMK W COeTHHMTE TUIABHOH NMHHMelH (puc 1). S I S EA AT

CPeIHMX X, W ¥, B Kalenapubix Aarax (1984,5r Fon
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OHa noka3eiBaeT, 4TO 3a HaOmomacMblid nepHog c
1984 nio 2000 roa gara Havama IIOA0HOIEHHS deH-
xend OBICTPO CMeLlanack Ha Gonee MO3THHE CPOKH.
C 2000r no 2002 r nHHWA perpeccHH BhIILTA HA MTa-
TO M [ara Hauana IJIo0HOIIEeHHA ONpeleNnanach
BiuaHHeM Apyrix gaxropor, Ho nocne aroro cue-
LIeHHe JaThl Hadana IIoAoHOWeH!s na donee mo-
3/IHHE CPOKM BHOBB yckopraock. H B nenom 3a ne-
proa ¢ 1984 r no 2006r. nara Havana mAogoHoUIE-
HHA (PeHXENT CTana Noske a 32 JHA, UTO CTaTHC-
THYECKH [IOCTOBEPHO Ha 95%-oM yposHe.

B paccMoTpeHHOM BEIIIE MpHMepe OBLT nmpea-
CTABNEH BApPHaHT CTaTHCTHYeckoH obpaboTku
deHonornueckux HabmoneHuii, Tpedyrowuii criein-
AMBHONO epecHeTa HCXOMHBIX JAHHBIX (CM. BBILLE).
Jrst GONBINHHCTEA JIPYTHX XApaKTEPHCTHK pacTe-
HHH Takad MofroTOBKa [MAHHBIX I8 aHaIH3a He
notpefyeTcs, a TeXHWKa cTaTHCTHHECKD# obpabot-
KH MaTepHana ocTaHercA Takol xe. OnHako BO
Bcex civdasx cfopa nonesoro MaTepHana s aHa-
nm3a HeoGxoguMo cofmogaTs ofIenpuHATEIe Tpe-
GopaHuA Kk NojACBOMY ONeITY. Ha HHX MBI 308ChH OC-
TAHABNMEATECA He Oynem no Toi NpHYHHE, YTO 3T0
AeTanbio PACCMOTPEHO B COOTBETCTRYIOMEH THTe-
patype ([locnexos,1973:9 1 np.).

Takum ofpazoM, Kak MoxHO OnU10 yOeMTECH,
MPOHITIOCTPHPOEAHHEIE HA KOHKPETHOM TNpHMEpe
METOOOIOTHYECKHIT MOAXoR M METOOMKA aHAIM3A
xpoHoGHONOrHYeCKoi nmpoleccyallbHOH CHCTEMBI
NO3BOMAIOT CAEIYIOMEE,

1.JlocToBepHo, Ha 95%-0M YpoBHE A0BepHA 06-
padarsBATE PE3YNLTATEl MOHHTOPHHTA 3a IOBEIE-
HHEM pPACTSHHI B 11EPHO] H3IMEHEHHS KIHMATA.

2.YeTaHoBHTE (haKT NPOABNEHHA TpaHCpOpMa-
IHH NoKazaTenei muiHecnocoOHOCTH ¥ PACTEHHH B
HOHKPETHBIH MEepHON ST, KOTAA MEHAETCH PEKHM
cpeasl obutanua. Ilomyuuts rpaduueckoe u3o6-
pakeHHe npolecca H3MEHEHHA MoKasaTeIeH Ku3-
HecnocobHOCTH BUNOE pacTeHHI B KOHKPETHOM Me-
PHOMNE HHIHK, HATIATHO HIUTIOCTPHPYIOUISE Xapak-
TEp CBA3M, HATIPABJCHHE, BETHUHHY H3MEHEHHA H
CKOPOCTE TIPOLICCCa a TAKKE TIEPHOALI 3aMe IeHHA
H YCHIEHHA BIHAHUA PEXUMA CPEBl 00HTaHHA.

3 MIpensuacTh BOIMOKHBIE X014 HanbHeifme
TpaHchopMALIHH KH3IHecIocoDHOCTH U CBOHCTE pa-
CTEHHH B JaHHOM KOHKPETHOM PEKHME W CKOPOCTH
TpaHc(OpMAIHK cpekl o0HTaHHA.

Ha BeIxofie paccMaTpHBaeMOR xpoHobGHONOIH-
yeckoil NpoLeccyalsHOH CHCTEMBL MOMKHO HCCTIENO-
BATH HE TOILKO [OKA3areld JKH3HecnocoOHOCTH

pacTeHH i, NPOMYKTHEHOCTE HX OHOMACCHI, HO 4 OHO-
XMMHYECKHE XapakTepHCTHKM MX CBIPBA, COAEpHa-
HHE NEKApCTBCHHBIX BEIUCCTE, TCXHHYMECKHE CBOH-
CTBA PACTHTE/IBHOH MPOIYKIHH M MHOTOC JPYyroe.
Bea ara undopmanua Gvoer dypesseivualiHo HEHHA
JiA pa3zpaboTKH M NpUMEHEeHHMs CTPaTeruH yrpae-
JIEHHA PACTHTENIBHEIM [TOKPOBOM, €ro pecTaBpallHi
H TPHPOIONONBI0BAHHA B HOBBIX KIHMATHUCCKHX
YCIOBHSX.

[IpeanaraeMoe MeTOIONOTHYECKOE pellleHHE
NO3RONHT LTHPOKD HCMOMB30BaTh METOME! CTATHC-
THYecKoH oOpaboTKH MaHHEIX, HCCenoBaThE DOMk-
wKe MaccHBbl GaKkTHYECKHX MaTepHanoB Habmio-
Netnii 33 MoOkie NepHoab! TpaHChOPMALIMH KITHMa-
Ta. [lpy 3ToM HeT HeoOXOOHMOCTH B JOpPOroCcTOs-
mux mercoHabmoneHuax. HysxHbic pesyisTarsl
MOryT OBITH NOMYYCHE! Ul Moboro MyHKra TeppH-
TOPHH 3eMIlH, Jae eciH MeTeoHabmoleHHa TaM
HHKOTA He MpoROMHIHCE. Menons3osanye JaHHOTO
pellens 3a0a4i HCCAeNOBAHHH, HA Hall B3TAL,
NO3BONHT OBICTPEE MOATOTORHTECA K MOCHENCTBH-
AM TpaHchopMaluK noeeaeHHs pactenyii. Coenars
3TO TOMIA, KOMNA BHAMMEIX NPU3HAKOE (COKpalie-
HUA APEAIOB, HCHE3HOBEHHA BHIIOB PACTEHHH U T.I1.)
€ILE He TIPOHCXOIHT.

B 6osiee IDHPOKOM [1aKie, KAK MPEeACcTaRIAeTcH,
pACCMOTPEHHBIE ACTIEKTEl XPOHOOHOMOrHYECKHX
HCCAeAOBAHUH NpOoLSceYANbHBIX CHCTEM MOTYT
OBITh PeATH30BAHE! HE TOMBKO Ui DOTAHHYECKHX,
HO H 300JI0THHECKUX 00BEKTOE.
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Knumatriy TpancdopManianek airepyi acepided
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Summary
Suggested method is allowed to investigate speed, direction

and quantity of changing properties of plants in the period of
climate transformation.
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