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BBEJAEHUE

JlenapoxpoHosorusi (ApeBECHO-KOIBIIEBOM aHAIN3) 3aHUMAETCSd H3YYCHUEM
W3MEHYUBOCTU TOJUYHOTO MPUPOCTA JAPEBECUHBI, BBISIBICHUEM (HAKTOPOB, KOTOPHIC
OTPENIENAIOT ATy HU3MEHUYUBOCTh, JTAaTUPOBKOM COOBITHUI, BIUSAIONIUX Ha MPUPOCT
JPEBECHBIX PACTCHMUM, PEKOHCTPYKIMEH YyclIoBUM BHemIHeH cpenbl. OO0bEeKTOM
WCCIICIOBAHUN SIBISIIOTCS PA3JUYHBIE MOKA3aTENIM TOJWYHOIO MPUPOCTA B CTBOJAX,
BETBSIX M KOPHSX JIEPEBSIHUCTHIX PACTCHHH, a Takke (PU3UKO-MEXaHUUECKUE CBOMCTRA,
aHAaTOMMYECKasi CTPYKTYpa U XUMUYECKUM COCTaB IPEBECHUHBI.

Ha ocHoBe wu3ydeHuss uHopManuu, cojaepKamencss B TOIUYHBIX CIOSX
PUPOCTA IPEBECUHBI, TIPOU3BOAUTCS a0COTIOTHASI U OTHOCUTEIbHAS TATUPOBKA CIIOCB
IpUPOCTa JIPEBECHHBI W COOBITUH B TPHUPOJHBIX DKOCHUCTEMaX, a TaKkKe
PEKOHCTPYKIIMSI MHOTHX BaXHBIX IapaMEeTpPOB BHEIIHEH cpenbl 3a JIUTEIbHbIC
WHTEPBaJIbl BDEMEHU U C BBICOKUM BPEMEHHBIM Pa3pEIICHUEM.

brnaromapst KOppEeKTHOMY NPUMEHEHHIO JIPEBECHO-KOJBLEBOTO  aHAJIN3a
NOSIBIISIETCSI  BO3MOXXKHOCTb HM3YYHTh €CTECTBEHHYIH) H3MEHUYMBOCTH IPUPOIHO-
KJIUMaTH4YeCKuX (aKTOPOB B TPOIUIOM U TMpeAcKa3aTh TI100ajdbHble H3MEHEHUS
IPUPOJTHON CPeIbl B Oy TyIIEM.

C noMo1IbI0 AEHAPOXPOHOIOTUYECKOTO METOAA BO3MOKHBI PEKOHCTPYKIIMH:

1. Knumarndeckux  yciaoBuil B mOpouuioM  (3acyX,  3aMOpPO3KH,
JI0JITOBPEMEHHBIC MTOXOJIOaHUS U T.I1.).

2. JlecHBIX MOXapoB.

3 Hanagenunii 1MCTOTpHI3yIIMX HACEKOMBIX.

4 Konebanuii ypoBHs BOJIBI B 03€pax U peKax.

d. N3Menennii rpaHul JEJHUKOB, a TAKXKE JIABUHBI U CEIIH.

6 KpynHeix n3BepKEHU BYJIKaHOB.

7 Bcenbimku vHa Connile u nosiBiieHue CBEpXHOBBIX 3BE3I.

JIeHApOXPOHONOTHS TIUPOKO MCTONB3YeTCS B CyneOHOM SKCHepTh3e mpu

YCTAHOBKH JaT U MECT HE3aKOHHOM pyOKH Jieca.



1. CTPOEHHUE TI'OANYHOI'O CJIOA TIIPUPOCTA JPEBECHBIX
PACTEHUI U ®AKTOPLI, OIIPEJIEJISIOIIUE EI'O BEJIMUNHY

B mnpenenax 30H yMEPEHHOIO M XOJOJHOIO KIMMAaTta, IA€ BBIPAXKEHA CMEHA
CE30HOB TI0/1a, Y JPEBECHBIX PACTECHUM HAOIIOJACTCsl NMEPUOAMYECKas aKTUBHOCTH
KaMOHuanbHOro ciosi. B 3Tux pailioHax y JepeBbeB, KaK MPaBUIIO, MOABISIETCS OJUH
CJIOM IIpUPOCTa 3a BEre€TallMOHHBIN Ieproa. Ha monepedHsix cpes3ax 3TU CI0U XOPOILIO
3aMETHBI B BUJIE KOJIEL.

VY XBOWHBIX BHJIOB B Hauajie nepuoja pocta (OPMHUPYIOTCS KpYNHBIE U
TOHKOCTCHHBIC KJIETKHM, @ Yy JIUCTBCHHBIX, KPOME TOTrO, M KpPYIHBIC cocynbl (CM.
[Ipunoxenue). DTOT CIOHM KIETOK MOJNyYHJI Ha3BaHUE «PaHHSSA JpeBecHHa». B xoHIe
nepuosa pocra oOpasyroTcs 0Oojiee MENKME U TOJCTOCTEHHbIE KIETKH. DTOT CIOH
KJIETOK C OTCYTCTBHEM WJIM MEHBIIUM KOJIUYECTBOM COCYAOB XOPOIIO OTJIMYAETCS OT
npeabIIynero 0onee TeMHBIM IIBETOM M Ha3bIBACTCS KIO3JHEH ApeBecuHON» (puc. 1).
B mpepenax KaXaoro roguyHoro KoJibllia IIEPEXOJ MEXAy KIETKaMM paHHEH U

HOS,I[Heﬁ APCBCCHUHLBI O0OBIYHO HOCTCHCHHBIP'I, B TO BpEM:A KaK MCKAY COCCIHHNMU

KOJbIOaMM1 — pCSKHﬁ. DTO MO3BOJISET AOBOJIBHO JICTKO pas3jindaTb 'OAUYHBIC KOJIbIIA.

Pucynoxk. 1. 'oguusble KOJbIIa COCHBI OOBIKHOBEHHOM, pH— «paHHSIS», M1 — «IIO3AHAS» IPEBECHHA.



Ha BenmuuuHy roIuyHOTO MPHUPOCTA JEPEBHEB (MM aKTUBHOCTH KaMOHWATbHBIX
KJIETOK) OKa3bIBAET BIUSHUE OOJBINOE KOJUYSCTBO KaK BHYTPCHHHUX, TaK M BHEITHHUX
KOMIUIEKCHO JelcTByromux QakropoB. M3 BHyTpeHHUX (akTopoB HamboJbIIee
BIIMSHUE  OKa3bIBAIOT  IMOpOJila  JIepeBa, HACJIEICTBEHHAs  WHIAUBHYaJIbHAs
M3MEHYUBOCTh, Bo3pacT W IuiogoHomeHue (Kpamep, Kosznmosckuii, 1983; Baranos,
[Mamkun, 2000). M3 BHemHMX (AKTOPOB HA BEIWYMHY MPHUPOCTA BIHUSAIOT
KJITUMaTHICCKUE u MTOYBEHHO-TPYHTOBBIC yCIIOBHH, (bUTOIIEHOTHYECKHUE
B3aMMOOTHOIIICHHS, Pa3HOro pojaa Karactpodbl (moxkapbl, OyperaoMbl, HamaJaeHUS
HACEKOMBIX BpEAUTENCH), a TakKe XO3AUCTBEHHAs JEATEIbHOCTh YeJIOBEKa.
PamuanpHbli TIPUPOCT JepeBbeB (MIMPUHA TOAUYHOTO KOJIbIA) HAXOJIUTCS IO
KOHTPOJIEM BHYTPEHHHUX (DaKTOPOB ¥ MOJU(DHUIIMPYETCS BHEITHUMMU.

K nacrosimieMy MOMEHTY OmyOJMKOBaHO HECKOJILKO MOHOrpadwuii, Tjae BechMma
noJipoOHO OCBEIICHO BIIMSHHE BHEIIHUX (PAKTOPOB HAa HM3MEHYMBOCTH IIMPUHBI
roguunbix Kouser; (Douglass, 1919; Schulman, 1956; Fritts, 1976; Illustos, 1986;
Baranos u ap., 1996). lllupokoe ncroap30BaHUE JPEBECHO-KOJBIEBBIX XPOHOJIOTHI B
UCCJICIOBAHUN PA3JIMYHBIX BOIPOCOB DJKOJOTMM W HCTOPUM JIECHBIX JKOCHCTEM
CIIOCOOCTBOBAJIO  pa3pabOTKE TEOPETUYECKHX OCHOB  JCHAPOXPOHOJIOTUU |

JTEHAPOIKOJIOTHUH B LIEJIOM.



2. METOJJUKA UCCJEJIOBAHUN

2.1. Bvibop npooOHbIX NIOWAOOK U MOOETIbHBIX 0ePesbes

OT6op mPOOHBIX TIUIOMIAAOK (TMOJUTOHOB) [JIsi ACHAPOXPOHOJIOTHMUECKUX
WCCJICIOBAHUN MPOBOJMUTCS C YICTOM psijia OCOOCHHOCTEH XapaKTePHBIX IS JICCHBIX
MAacCCHBOB HAIIIETO PETHOHA!

1. BoiOuparoTcs  y4acTKM  Jieca  ©€CTeCTBEHHOTO  WJIM  HMCKYCCTBEHHOTO
IIPOUCXOXKCHUS, HAXOIAIIUECS Ha BOAOpa3IeiaX KPYITHbIX U MaJIbIX PEK.

2.  Ocoboc BHUMaHWE oOOpamacTcs Ha JICCOPACTUTCIIBHBIC YCIOBHUS. Y COCHBI
OOBIKHOBEHHOH BO3MOXEH OTOOp MOJECIBHBIX JICPEBBEB C TIPUBSI3KOM K
CJICIYIOIIMM THIIAaM MECTOOOMTAaHUM: CyXHE, CBeKHE U 3a0ojioueHHbIe. Jls e,
ay0a W JUIBI MOJEIBHBIC JIEPEBbS CJICAYET OTOMPATh B MECTOOOUTAHUSAX C
OJIMHAKOBBIMH JICCOPACTUTEITLHBIMH YCIOBUSMHU.

3. BriOop MOIenbHBIX NEPeBhEB Ha KOHKPETHBIX YYACTKaX OCYIIECTBISIETCS IIO
obmenpunsToit Mmetoauke (Metoasl aenapoxponosoruu, 2000).

4. OtOuparTcs JHINb TaKWe MOJCIbHBIE JIEPEeBbsl, HA MPHPOCT KOTOPBIX
HEKIMMAaTH4YeCKUue (aKTOPhl OKa3bIBAIOT HAaWMEHbIee BIHMsAHHE. He TOKHBI
paccMaTpuBaThCS JIEPEBbS Ha TEX ydacTKax rie: (a) 3HAYUTEIBHO BBIPAKEHO
BIMSIHHE (DUTOICHOTUYCCKUX (akTopoB, (0) MPOMCXOAMUIH CYIICCTBCHHBIC
M3MEHEHUS TIOYBEHHO-TPYHTOBBIX YCIIOBUH.

5. IlpenmoureHue OTOAETCS CTApPOBO3PACTHBIM JEPEBBSIM, JJII TOTO YTOOBI

IIOJIYYUTD Ooiee JJINTCIIBHBIC APCBCCHO-KOJIBICBLIC XPOHOJIOT'UH.

2.2. Ombop obpa3yos opesecurbvl

B mnactosmee Bpemsi sl B3STHST 00pa3oB JAPEBECHHBI, OCOOCHHO C KUBBIX
JepeBbEB, UCIONB3YIOTCS Bo3pacTHOH Oyp Ipeccnepa (Haglof, Suunto), nmpu momomu
KOTOPBIX BBICBEPJIUBAIOTCS paJUAIbHBIE KEPHBI JIPEBECUHBI TUAMETpOM 4-5 MM U
nuHor 10 50 cm. O6pasIel IpeBeCHHBI OTOMPAIOTCS MEPIECHANKYISIPHO MPOAOJIHHOM
ocH cTBOja aepeBa Ha BeicoTe 0,5-1,3 M oT moBepxHocTH 3emin (puc. 2). OOBIYHO ¢

nepeBa oTOupaeTcs MO JBa KEpHa C Pa3HbIX CTOPOH OKPYKHOCTH cTBona. s



MOCTPOEHUS OJTHOM 000OIIEHHOW XPOHOIOTUN 0TOMPatOT 00pasiibl apeBecuHbl ¢ 10-20

ACPCBBCB OJHOI'O BHU/IA.

Pucynok 2. Ot6op kepHOB Bo3pacTHbIM Oypom [Ipeccnepa

BricBeprieHHBIE KEPHBI MOTYT OBITh MOMEIIEHBI B OyMa)KHbIE€ KOHTEHHEPHI WU
B IUTACTHKOBBIC KOKTEHIbHBIC TpyOoukn SOtvatten (Mkea), B KOTOPBIX 00pasiibl YI0OHO
TPaHCIIOPTUPOBATh, CYIIUTh W XPAaHUTh JIO MPOBEACHHS PAaOOT MO NAaTUPOBKE U
M3MEPEHHIO KOJIell.

C ocTaTKkOB OTMEpIIUX NIEPEBHEB (CYXOCTOH, BajeX) MOXKHO OTOWpATh HE
TOJIKO KEPHBI, HO U TomepeyHble cruibl. [Insg orOopa KEpHOB CYXOM JIpeBECHHBI
MoxxHO nmpuMeHaTsr Oyp DENDROO00004 (Schneidwerkzeugmechanik, 'epmanus).

Kaxxgomy o0pasiy OpeBeCHHBI [OJKEH OBITh NPUCBOCH KO, O3TOT KOJ
3alMChIBACTCA Ha TMOBEPXHOCTH o0Opas3ma wiM KoHTelHepa. Hawmbonee mmpoko

HUCIIOJIB3YCTCA KOAWPOBKA, COCTOAMAA M3 MICCTU CHUMBOJIOB. HepBHe TP CHMBOJIA



MPEACTABISAIOT cO00M coueTaHue OYKB JJATUHCKOTO ajipaBUTa, KOTOPhIE 0003HAYAIOT
Koj MmectooOoutanust (Hampumep, |ZH — pexa Wx). Cnenyromme aBa 1nudpoBBIX
cumBoiia (ot 01 mo 99) obGo3HayarOT HOMEpP MOJEIHLHOTO JepeBa, a MOCIEIHUI
uudpooi cumBoi (ot 1 10 9) ob6o3HauaeT HOMep panuyca. Kpome Toro, Ha oOpasie
WM KOHTEHHEpe YKa3bIBAIOTCS BUJ JAepeBa, JaTa B3ATUA, (paMHUIus KOJJIEKTOopa U T. .
JUist kaxxaoi mpoOHOW MJIOIIAaay MPOBOJUTCS ONUCAHUE YCIOBUU MPOU3pACTAHMS,
PACTUTETHLHOCTH, MOJICIBHBIX JIEPEBhEB M B3ATHIX 00Pa3IOB JPEBECHHBI. MeToamnka
0TOOpa MUKPOKEPHOB ISl M3YYEHHsI CE30HHOIO POCTa KJIETOK KCHJIEMbI, ONMHMCAHA B

pa6ote (Tumun u ap., 2016).

2.3. Kamepanvhas oopabomxa obpaszyos

JlanpHelias pabota ¢ oOpa3lamMu JPEBECHHBI MPOBOAMUTCS B J1a00paTOPHBIX
ycnoBusX. KepHbI HaKJIEMBAIOTCS Ha CICIHAIIBHYIO JICPEBSIHHYIO IMOJUIOKKY (peiika
IPSIMOYTOJILHOM (OpPMBI), a 3aTeM WX IMOBEPXHOCThH TIIATCIIBHO 3aYMINAIOT OCTPO
PEXYIIUM HHCTPYMEHTOM (OpUTBOM, cKanbiienem). sl yBenmndeHnss KOHTPACTHOCTH
KOJICIl B 3aUMIICHHYIO TIOBEPXHOCTh KEpHA BTHPACTCS MEIKO Pa3MOJIOTHIA 3yOHOM
noporiok (dunbpose, ['magymiko, 1986). [lepen u3mepeHUsIMU Ka4eCTBO MOBEPXHOCTH
oOpas1na J0KHO OBITh TAKUM, YTOOBI 1O MUKPOCKOTIOM MPH OOJIBIIIOM yBEITUYCHUU
ObUTa 4YETKO BHJHA KJIETOYHAs CTPYKTypa JpeBecMHbl. KadecTBO 3a4nMCTKH
rapaHTHpyeT oOHAPYKEHHUE YPE3BBIUAHHO y3KHX KOJIEIl, YaCTO MMEIOIINX BCETO OJUH
WIN JBa psaa kietok. Korma rogudHbie Kojblla OONbIIUE, TO 00pasell JpeBeCHHBI
MO>KHO 3a4HuIIaTh Ha MITU(OBATLHOM CTaHKE.

3areM TPOBOAMTCS TPEIBApUTEIbHAS JaTUPOBKA W MApKUPOBKa Kojer. 3Has
TOYHOE KaJeHAapHOE BpeMs B3ATHS oOpasiia u (popMUpOBaHMS HAa HEM IMOJKOPOBOTO
KOJIbI[a TIPUPOCTA, METOJIOM OOpPATHOTO OTCYETA OMPEACNSIOTCS KaJlCHIApHbBIC TaThI
oOpa30oBaHUs BCEX KOJICI 3TOW CEpUH, KOJIBIIO KaXKIOTO JecATuieTus (K mpumepy,
1980, 1990, 2000 rr. u T. A.) MapKUPyETCS 0COOO0M METKON KapaHIalIOM WU YKOJIOM
TOHKOW wuribl. OgHa TOYeyHas OTMETKAa YKa3blBaeT Ha JCCATWIETHE, JBE — Ha

MATUACCATUIICTHE U TPU — HA cToseTue (puc. 3).
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Pucynox 3. Cxema MapKupOBKH TOJMYHBIX KOJIEIl HA OypoBOM 00pasiie, BHemrHee Koubio - 2017
roja.

2.4. U3mepenus wupunsvl 200UHLIX KOJleY U Nepekpecmuas 0amupoeKa

[IlupuHa TOOUYHBIX KOJIEI] MOXET OBITh H3MEPEHA 107 OHHOKYIISIPHBIM
mukpockoriom MBC ¢ TepeBOJOM dHCla JeJICHWH H3MEPHUTEIbHON IIKalbl B
MUJUTAMETPBI WIIK Ha TOJTyaBTOMaTHYeckoi ycranoBke Lintab (puc. 4) ¢ mporpammoii
TsapWin (Rinn, 2011). B Hacrosimiee BpeMs CYIIECTBYIOT MPOTrPaMMbI, KOTOPHIC
MO3BOJISIIOT H3MEPSATh MIUPUHY TOMUYHBIX KOJIEI] Ha IHM(POBBIX H300paKECHHUAX

(dororpadusx) kepros (Windendro, Coorecorder CDendro u ap.).

Pucynoxk 4. [lonyaBromaTrueckas n3MepuTenbHas cuctema Lintab-6

[lo nmanHBIM wu3MepeHHil cTposATcs rpaduku aOCOJNIOTHOTO PaJHAIBHOIO
NpUpOCTa JJIA KaxJoro paauyca (puc. 5), KOTOpbIE HCIOJB3YIOTCS [JIsi TOYHOM
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JTaTHPOBKHM TOMWYHBIX KOJEI MPH IOMOINM METOJda MEPEKPECTHOM JTaTHPOBKH.
[TepekpecTHast JaTHPOBKA — 3TO CPAaBHEHHE CXOMHBIX T'Pa(pUKOB KOJEI y PasHBIX
JIEPEBLEB U BHIOOP TOYHOIO MECTa, IJI€ COOTBETCTBHUE MEXKIYy HMMH MaKCHMAJbHO
(Douglass, 1919). Meroa MepeKpPeCTHONH JAaTUPOBKH IO3BOJISCT IMPOU3BOJIUTH
OTHOCHUTEIILHYIO M a0COMIOTHYIO JaTUPOBKY BpeMEHH (OPMHPOBAHUS CIIOCB MPUPOCTA
napesecuHbl.  OTHOCHTENBbHAs  JATHPOBKA  IO3BOJSIET  ONPEICIUTH  BO3PACT
aHAJTU3UPYEMBIX 00pPa3IOB OTHOCHUTEIBHO APYr Apyra, IS KOTOPBIX KaJeHIapHas
JaTa He ompeaesieHa. AOCOMOTHAS JaTHPOBKA BKIIIOYACT B CeOs TOUHOE ONpeeICHIE
KaJIeHAapHON JaThl BCEX TOJUYHBIX KOJEI[ y HMCCIeayeMbIXx 0o0pas3oB. OHa MOKET
OBITH OCYILIECTBIIEHA TOJBKO B TOM CJIydYae, €CIIM M3BECTHA KallCHIapHas JaTa B3sTHSI

oOpasiia IpeBeCUHbI XOTs Obl Y OIHOTO JIepeBa.
1900 1950 2000

WWAV/WW/\J\

BEL_8
BEL_2
,
BEL_5 s
BEL_16
BEL_12

BEL_10 N

BEL_6

1900 1950 2000

Pucynok 5. AGcoJioTHBIE 3HAYEHUS PaJAUaIbHOTO MPUpPOCTa 16 MOAETBHBIX IEPEBLEB Ty0a
yepernrgaroro npoonoi muomanku BEL (UyBamickas pecry0Omnmka).

[Ipu mnpoBeAeHUM TNEPEKPECTHOM JAaTUPOBKH OSKCTPEMAJbHBIE BEJIUYUHBI
NpUpoOCTa, a TakkKe KOJblA, COJAEpKallhe  MATOJOTHYECKHE  CTPYKTYPHI
(MOp03000IiHBIE, CBETJbIE U JIOKHBIE KOJbLAa W JAp.) HCHOJB3YIOTCA B KadyecTBE
XapakTepHbIX JieT (point years), TMO3BOJISIIOIIMX TPOBEPATH MPABHIBHOCTD

nepekpectHor jgatupoBku (Schweingruber et al., 1990). HauOosiee 3HaYMMBIMU
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SABJISIIOTCSL  Y3KHE KOJIbIIAa, KOTOpble (QOpMHUPYIOTCS B HEOJArompusTHbIC IO
KJIIMMAaTUYECKUM YCJIOBUSAM TOJbI Y OOJIbIIEH 4YacTU JEPEBbEB, MPOU3PACTABIINX B
OJIHO BpeMsI U B OJTHOPOJHOM IO KJIMMATUYECKUM YCIOBHUSIM palioHE.

[Ipn HaMuuM BHITIABIIMX U JIOXKHBIX KOJEI[ CUHXPOHHOCTHh B M3MEHUUBOCTH
MIPUPOCTA MEXKAY HEKOTOPHIMU CPABHUBAEMBIMHU OTPE3KaMH XPOHOJIOTUN HApYIIIAeTCs,
a TI0JIO’KEHHE PENEPHBIX KOJIELl CMEIAeTCsl Ha OJIUH roJl U boJee.

Jloc)xHoe Komnblo WM (GIyKTyalus IJIOTHOCTH JPEBECUHBI OTIUYAETCS OT
UCTUHHOTO KOJbIl[a OTCYTCTBHEM TpaHUIIBl MEXAY CIOSMHU TO3JHEH U paHHEH
JIPEBECUHBI, a TAK)KE TEM, UTO OHO OOBIYHO MPOCIIEIKUBACTCS HE MO BCEH OKPYKHOCTH
TrOJMYHOr0 CJIOSI MPUPOCTa, MOITOMY C JiepeBa Bcerja Jiydile Oparh aBa U Oojee
KepHOB. Takoe KOJBIIO JOCTATOYHO JIETKO YCTAaHABIMBAETCS TMPU pPAacCMATPUBAHHUU
BHEIIIHUX TPAHUI] TOTEMHEHHUH TIpH 20 KpaTHOM YBEIIMUCHHH.

B oco6o HeOnmarompusiTHbIC [JI1 OKU3HEJEATCIBHOCTU JI€PEBBEB  TOBI
NPOUCXOJUT 3HAUUTEIbHOE CHUKEHUE NEATEeIbHOCTH KaMOus B OCHOBaHUHU CTBOJIOB.
B Takux ciydasix roBopsAT o0 OTCYTCTBHHU KOJIbLIa B OIpPEAEIIEHHOM MECTE CTBOJIA —
ATO «BBIMAaBIIEe KOJBIO». (OCOOEHHO ATO BBIPAKEHO Y JEPEBBHEB, PACTYIIMX B
AKCTPEMAIbHBIX MECTOOOMTAHMSIX. Hanuure JOKHBIX M BBINAJAIONIUX KOJEI[ MOXKET
OBITh BBIABICHO ¢ TOMOIIBI0 mporpaMmel  TSAPWIN, koropas mmo3BOJsET
paccMaTpuBaTh Ha DKpaHE KPUBBIE M3MEHEHHMs ToKa3arejell mpupocTa y OOJBIIOro
quclia JEPEeBhEB, CABUTATh KPUBBIC HA PA3IMYHOE YHCIIO JIET, BCTABISATh U yNAJsATh

Kosiblla. KauecTBO NMaTUPOBKH MOXHO OICHUTH C ToMoinbio mporpammbl Cofecha

(Holmes, 1995), makera dpIR (Bunn, 2008).

2.5. Cmanoapmuzayus UHOUBUOYATbHBIX PAO08 ADCONOMHO20 Npupocma U

nocmpoeHue 0606LL;€HHle XpOHOﬂOZMﬁ

[Tociie TOro kak roJUYHBIE KOJIbIIA U3MEPEHBI U TAaTUPOBAHBI, MPUCTYMAIOT K
CTaHJApTHU3alM 3HAYCHUNW X TMoka3arenend. [[oCKoabKy B psgax H3MEHUYUBOCTH
aOCOJIFOTHBIX ~BEJIMYHMH TIPUPOCTa JCPEBBEB  COJEPIKATCS CaMble  pa3JIMYHbBIC
HEKJIMMATHYECKUE CUTHAJIbI: BO3PACTHBIE U3MEHEHUS, BIUSIHUE TOYBEHHO-TPYHTOBBIX

YCJIOBI/II\/II, KOHKYPCHTHEIC B3aMMOOTHOIIICHUA, BOSI[GI‘;ICTBI/IG Pa3IN4YHbIX
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katactpopuyecknx (akropoB (puc. 6 A), TO B JACHAPOXPOHOJIOTMU pa3padoTaHa
crieraabHas METOAMKA, MO3BOJISIONIAs MCKII0YaTh, WIH, [0 KpailHeH Mmepe, CHIbHO
CHUKATh MX BIMSHUC MIPU MOMOIIIH BBIYUCICHUS UHOEKCO8 NPUPOCma.

Wupekcer  (ring  width index, RWI) — oTHocuTeabHBIC BEIUYMHBI,
MOKAa3bIBAOIINE OTKIOHEHHE a0COIOTHOIO MPUPOCTa OT MHOTOJETHEH TEHICHIIWH,
BBIYHCIISFOTCS. MYyTEM JICICHUS] TOJIIMHBI TOMUYHOIO CJIOS KaXIOro roja Ha ero
Cpe/iHee 3HAYCHHUE Ui JaHHOTO OMOJOrMYEeCKOro BO3pacTa, TEM CaMbIM yOHpaeTcs
BO3PACTHON TpeHI M TpeHa B aucrepcusax (puc. 6 B). CpenHee 3HaueHHE IMPHHEI
TOJIMYHOTO KOJIbIIA, XapaKTepHOE Ui OHOJIOTMYECKOr0 BO3pacTa MOXET OBITh
BBIYHCIICHO HECKOJbKUMHU criocobamu. Hawmbosiee momynsipHbIMU CHIOCOOAMHU OICHKU
TpEeH/Ia IMUPUHBI KOJIEIl, 3aBUCSIIETO OT BO3PACTA JePEBa, SIBISIOTCSA: METO/] TIOATOHKH
00paTHOM SKCIOHEHIIHATLHON MOJEIM K BPEMEHHOMY DSy IIMPHUH KOJICI, OICHKA
MOJIei OHOJIOTHYECKOTO POCTA € TIOMOIIIBIO CIUIAHA HITH CKOJIB3SIIEr0 CPETHETO.

Wunekcanusi MUPUHBI TOJUYHBIX KOJCIl C TOMOIIBI) YKa3aHHBIX METOJIOB
peanu3oBana B nporpamme Trend (Rimer, 1991), ARSTAN (Cook, 1985), B makerte
dpIR (Bunn, 2008). 3xauenust mpupocTa 3a KaKIAblii TOJI BRIPAKAIOT B MPOIEHTAX, YTO
JaeT BO3MOXKHOCTh HMX CpaBHUBaTh W YCPEIHsTh. [lodydeHHbIE pSAIbl HMEIOT
OJTMHAKOBBIC CPEJHHUE M CTATUCTUYCCKU PABHBIC JAUCIEPCUHU. Y KKIOrO TaKOro psja
B 3HAYUTEIBHON CTCTMIEHHW MCKIIOYCHBI WHAMBUIYATIbHBIC OCOOCHHOCTH PaaUdaibHOTO
pocTa JepeBa M COXpaHeHa oOm@as s JaHHOH COBOKYITHOCTH JICPEBHEB
M3MEHYUBOCTH (CUTHAM).

OreHka OHOJOTMYECKOW COCTABJIAIONICH pagHalbHOrO MPUPOCTa OOBIYHO
MPOM3BOUTCS MO BPEMEHHOMY PSAY JEpeBa, IS KOTOPOTO BBIYHCISCTCS HHACKC
npupocTa. Taxke CymecTByeT MOAX0/ 10 BEIYUCICHUIO PErHOHAIBHBIX KPUBBIX POCTa
(regional growth curves; Briffa, Melvin, 2010), koTopsie OTpakaloT BHYTPCHHHE
3aKOHOMEPHOCTH POCTa JCPEBLEB, CBS3aHHBIC C OMOJOTHUYECCKUMH WM BO3PACTHBIMH
OCOOCHHOCTSIMU BHJIa, CBOMCTBEHHBIMHU JI paccMaTpuBaeMou Tepputopuu. s
BBIYUCIICHUSI PETHOHAIBHON KPHUBON MCIIOJB3YIOTCS BPEMECHHBIE CEPHU PaTHalbHBIX

IIPUPOCTOB HECKOJIBKUX ACPCBLECB, XaPAKTCPHU3YIOIINUX PCTHOH.
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Pucynoxk 6. Mimtoctpanus npoueaypsl CTaHIapTU3AIMK IUPUHBI TOJAUYHOTO MIPUPOCTa
(BBIUMCIICHUS MHJEKCA MPUPOCTA). A: aOCOTIOTHBIE 3HAYEHUS PUPOCTA COCHBI MOJICNILHOTO JIepeBa.
CrinaxkeHHasi KpHBasi IOKa3bIBa€T BO3PACTHOM TpeH . b: MHAEKCH MpUpOCTa COCHBI MOJIEIIBHOTO
nepesa.

B nmenapoxpoHonoruM — mOpUHSATA ~ JMHEWHO-arperupoBaHHAasi  MOJIENb,
oTpaxaroriasi (GpopMupoBaHUE MUPHUHBI TOAMYHOTO Koibla: Ri=At+Ci+D1t+D2+E;,
rae: A — TEeHIEHIMS pOCTa, BBbI3BAHHAs HOPMaJbHBIM IMpoleccoM crtapenus, C —
BO3JIEHiCTBHE KIMMAaTHUeCKnX (hakTtopoB, D1 — sHIOTeHHBIE BO3ACHCTBUS, HATIPUMED,
mwiogoHomenne, D2 — »dk3oreHHbIE BO3JCUCTBHUS, HANpUMEp, BO3JACHUCTBUS
BpeauTenen, 3arpsi3HeHue W T. O., E — cnywaiiHas cocraBmstomas. ®dopmyna
WUTIOCTPUPYET, YTO OOIIMI CUTHAI B KaXAbld roj t MoxeT ObITh pa3faencH Ha
BIIMSHUE pAJla €CTECTBEHHBIX W AHTPONOTEHHBIX (DaKTOPOB, BO3ACHCTBYIOIIMX Ha
nepeBo. Bce oHM MOTYT BAMSITH HA MPUPOCT KAK MOJIOKUTEIBHO, TaK M OTPUILIATENIBHO.
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W3 anamm3a 95ToW (OPMYJBl CTAHOBHUTCS SICHA OCHOBHAs 3ajadya MPOBEICHUS
9KOJIOTMYECKUX HMCCIICOBAaHUN — BBINEIUTHh «CJIE», OCTaBICHHBIH HHTEPECYIOIIUM
Hac (GakToOpOM, C MOMOIIBIO Pa3[e/icHHs BKJIAJIOB KOMIIOHEHT PaJHajbHOTO POCTAa B
U3MEPEHHBIX MIMPHHAX TOJ0BBIX KoJiell Ri. B cOOTBETCTBHHU C 3TOI MOJCIBIO MHICKC
MpUPOCTa COOTBETCTBYET CyMMe KOMIOHEHT Ci+D1i+D2¢+E:.

Heckosibko MHIEKCOB MPUPOCTAa MOTYT OBITh HCIOJIB30BAHBI JJISI MOCTPOCHUS
0000IIEHHOTO Psi/ia, XapaKTePH3YIOIIEr0 OCHOBHBIC YePThl M3MEHUYUBOCTH MPUPOCTA B
HEKOTOpoM peruoHe. OOOOIIEHHBIA P MOXKET ObITh MOCTPOECH MyTEM pacyera
B3BelICHHBIX cpenHux B mporpamme ARSTAN (Cook, 1985). C uenbro
HUBEIMPOBAHUS JIOKAJTBHBIX BO3JCHCTBUU M JIyUIIETO BBISABICHUS BIMSHUS KIMMaTa
000OIIICHHBIE XPOHOJIOTHH MOTYT OBITh OOBEAMHCHBI B TE€HEPATU30BAHHBIC
XPOHOJIOTHH.

Bce ymomsiHyThie B MMOCOOMH 3JEKTPOHHBIC MPOrPaAMMbl HAXOIATCS B
cBobomHoM npoctyne Ha caiite Dendrochronology Program Library, touka mocryma:
http://www.ltrr.arizona.edu/software.html. Ilaker dplR Takxke HaxoguTcs B
CBOOOIHOM JIOCTYIIE M MOXET OBITh CKayaH C JIFOOOr0 PENO3UTOPHS IS YCTAHOBKU
MMaKEeTOB M MPUIIOKEHHs CUCTEMBI cTatucTudeckoro anamusa R (R development core

team, 2018). "'omoBHo# caiiT cuctemsl R: https://www.r-project.org/.

2.6. Ananuz OpesecHo-KoIbYeBbIX XPOHOLO2ULL

JI71s1 OEHKU M3MEHYMBOCTU MUHAEKCOB MPHUPOCTA UCIOJIBb3YIOTCA TPAAUIIMOHHBIE
CTAaTHUCTHYECKHE  XapaKTEPUCTHUKW: CTaHAAPTHOE  OTKJIOHEHHE, KOI(DPUIMEHT
gyBcTBUTENbHOCTH (IlImsaros, 1986) u orHomenue “curnana k mymy” (Wigley et al.,
1984) u np. Tlog xo3dPUIMEHTOM YYyBCTBUTEIBHOCTH TOHMMAETCS OTHOCHTEIIbHAS
BEJIMYMHA MEXKTOJAMYHOW HW3MEHYMBOCTU IMPUPOCTA B CEPUAX TOAUYHBIX KOJIEI]
WHJMBUAYAJIbHBIX XPOHOJOTUM. OH BBIYUCISAETCS IMYyTEM HAXOXKACHUS aOCOIIOTHOTO
3HA4YEHUS] PA3HOCTH COCEIHUX 3HAYEHUW IIMPUHBI KOJIEl, JCJICHHOW Ha UX CPEIHIO0
BEJIMYUHY 110 hopmyJie:

n-1
— 1 2(X'H—l B Xt)
S n-1 t=1 (Xt+1+xt)
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r€ Xt - IIMPUHA TOJUYHOTO KOJbIA, WIM HHJIEKC Ipupocta B romg t, n -
JUTUTENBHOCTD psfia (YUCIo JeT). DTOT KOADPUIHUEHT SBISETCS OJHUM M3 HamboJliee
BOXKHBIX TOKa3aTelei, T.K. C €ro MOMOIIbI0 MOXKHO OTOUpaTh BUJbBI JPEBECHBIX
pacTeHUl U MeCTOOOUTaHUs, Haubojee MPUTOJHBIEC IS JICHAPOXPOHOJIOTHYECKOTO
aHamu3za. Yem Bble KOA(DPUIMEHT YYBCTBUTEIBHOCTH, TeM 0oJie€ CHIbHBIN
KIIMMATUYECKUM CHUTHAJl COJECPXKUTCS B JIPEBECHO-KOJBIEBBIX XpoHosorusx. Cepus
KOJIEI[ CYMTACTCSl YyBCTBUTEIBHOM, KOT/Ia CpeHUN KOI(PPUIIMEHT 4yBCTBUTEILHOCTH
ooasire 0.3 (Ferguson, 1969).

B npupone TpynHO BCTpETHThH JBa y4acTKa Jieca OJWHAKOBBIX IO HCTOPUU
BO3HMKHOBEHUSI M (POpMHUpOBaHMs, XapaKTepy poOCTa W Pa3BUTHUS, MOITOMY MPH
KOKYIIEHCS MICHTUYHOW peakIuy COOOIIEeCTB pacTEHUM HAa M3MEHEHHUE MPHUPOIHON
Cpe/bl, peakius B KaKJIOM KOHKPETHOM CJTy4yae BCErja UMEET CBOU WHIUBHUyaJIbHBIC
YEepPTHI.

OTHollleHHWE cWrHajga K IIymMy, T. €. TIOKa3aTelb B3auMOKOPPEISIIUn
UHAUBUAYATbHBIX XPOHOJIOTHH, HCIIOJIB30BABUIUXCS JI TOCTPOCHHSI 000OIIEHHOMN

CEpHH, BBIYUCIISIETCS MO cieayromen Gopmyre:

N-r
NR=_""
S 1_r,rzle

I — cpenuuii Kod(GUIMEHT KOPPEIAINH MEXITy WHIMBHIYATBHBIMH PSIIaMH
MHJICKCOB MIPUPOCTA JUISI TAHHOTO ydacTka, N — KOIIMIeCTBO PSJIOB.

JIJIsi OLIEHKH CBSI3eH MEXIy XPOHOJIOTHUSMH TaKXe MOXKET OBITh BBIYUCIICH
KOOPQOUIIMEHT CUHXpOHHOCTH S, B mporpamme Simula, pa3paboranHOI
B. C. Ma3zenoii. Koadpumment CUHXPOHHOCTHU S OLICHUBAET YUCJIO
OJTHOHAIIPABJIICHHBIX M3MCHCHHU OT TOJa K TOJY MEXIYy ABYMS XPOHOJOTHSIMH H

paccuuThIBACTCS MO cleayromiei hopmye:

nt
S="_100%
n-1

rae N - KOJMMYECTBO COBIMABIIMX IO HAMPABICHUIO TOJUYHBIX OTPE3KOB JBYX
XPOHOJIOTUH, N — JJIUTEIRHOCTh UHTEPBAa BPEMEHHU CPABHUBAEMBIX XPOHOJIOTHM.
JIns OUEHKH YPOBHSI CHUHXPOHHOCTH MEXIYy XPOHOJIOTHSIMHU HCIOJIb3YETCS

mkana (Iusto, 1986), koTopast pa3duTa Ha mATH Ki1accoB (Tadm. 1).
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Tabnuya 1

[kana ko3¢ PUIHMEHTOB CHHXPOHHOCTU U YPOBHU CUHXPOHHOCTH MEXY

XPOHOJIOTHSIMH
3HaueHus Ko PuimeHTa YPOBHU CHHXPOHHOCTH MEXKY
CUHXpOHHOCTH, % XPOHOJIOTHSIMH
45-56 OTcyTCTBYET
o7-67 Huzkas
68-7/8 Cpennsis
79-89 Bricokas
90-100 OdeHb BhICOKAs

CpaBHUTEIILHO HHU3Kas CHHXPOHHOCTh H3MEHEHHs BEIUYMHBI DPagHalIbHOIO
IPUPOCTa yKa3pIBa€T HA HAIWYKME WHTEHCHBHOIO pa3JcliCHHUs IEPEBHEB B MpeEaeiax
OTHEIbHBIX PAHIOB JOMHUHHPOBaHMA. MaKCHMalIbHBIN YpOBeHb MuddepeHrHanun 1
HM3MEHUHUBOCTH HAOJIOMAETCS B TOJAbI C ONTHMAJIBHBIM COYEeTaHHEM (DAKTOPOB CPEJIBI.
TeM camMbIM MOATBEPXKAAETCS IOJOKEHHE O TOM, YTO C YIYYIICHHEM YCIIOBHMA
MPOM3PACTAHUS BO3pPACTaeT YPOBEHb KOHKYPCHIMH, MNPHUBOMSIIUN K YCHICHHIO
pacciaoeHUs] TOMYJSIMM JIPEBECHBIX pPACTECHH Ha I[EHOTUYECKHA HEOTHOPOIHBIC
rpynmsl (Cykaues, 1953).

KputepreM OICHKM Hae)KHOCTH XPOHOJIOTHHU SIBIIICTCSI PacdeT BBIPAKEHHOTO
curnaiga nonymsuun EPS  (expressed population signal), 3mauenme koToporo
MOKa3bIBACT, B KaKOH CTENECHM peajbHas XPOHOJOTHS OTPaXkaeT THIOTETHUYECKYIO,

peCTaBIICeHHYI0 OecKOHEYHBIM KomndecTBoM AepeBbeB (Wigley et al., 1984):

tr
EPS = .
ot * &~ Tht)

rje t — KoJIM4ecTBO IepeBhEB; 't - CpeiHee 3HaUeHUE KoddpuimeHTa
KOPPEJALNN MEXAY OTACIbHBIMU CEPUIMHU.

I[Ipu  3mavenmsx EPS>0.85 xpoHomormss  cuumraercs  JOCTATOYHO
npeacrasurenbHoi (Briffa, Jones, 1990).

JIss  yCTAaHOBJICHHMS IUKIMYCCKUX KOMIIOHCHT HM3MEHYHUBOCTH IPUPOCTa
JICPEBbEB HCMOJB3YIOTCS mporpamma Spectr (Mazepa, 1990), rume crhekTpalbHOE
pa3oKeHHe Ha Psiji TApMOHHUK HICT 3a CUYET METOJa MAaKCUMAaJIbHOW SHTPOIHUU Yepe3

creuuanbHo mnojaoOpanHbie  (uiabTpel. Kak W3BECTHO, B JIPEBECHO-KOJBLEBBIX
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XpOHOJIOTUAX BEKOBbIe KojeOanus (oT 60 mgo 120 mer) BbIpakeHbl clab0 WIM HX
BOOOIIE HEBO3MOKHO BBISIBUTH M3-3a HEJOCTATOYHOW JJITMTEILHOCTH JKU3HU JIepeBa U
UCKITIOUCHUST HHU3KOYACTOTHBIX KOMITOHEHT TIpH CTaHAApTU3AlWH TPHUPOCTa U
noiaydeHuu o6oOmeHHbx psgoB (Briffa et al., 1996). ITosromy mpu ycTaHOBICHUM
BEKOBOW IUKIMYHOCTH TPHUBJICKAIOT WHIWBUIYAIbHBIE XPOHOJIOTHN MaKCHUMAaJIbHOMN
JUTUTEITLHOCTH M UCTIOJIB3YIOT METOJT CPEAHETO CIUIAKUBAHUS C TIEPHOIOM OCPEIHCHUS
MEHBIITMM, 4YeM MpejrnoiaracMasl JIyIMHa OCHOBHOTO IMKJIA. Hamnyue NUKIMYHOCTH
CUMTAeTCsS JOKa3aHHBIM TOJBKO B TOM Cly4ae, KOTJa BBIABICHO HE MEHEe Tpex
ukioB (bpyke, Kpaysepce, 1963).

He omeHHB poib KIMMaTHYECKUX (AKTOPOB B M3MEHECHUU MPHUPOCTA JCPEBHEB,
HEJB3s MPABUIILHO OTPEICIUTh BIUSHAC HA IPUPOCT U COCTOSTHHE JICCHBIX IKOCHUCTEM
CaMbIX Pa3HOOOpPA3HBIX AHTPOIOTECHHBIX, OHOJIOTHUECKMX M KaTacTpOPUUICCKUX
(dakTopoB (JICCHBIX IMOXApPOB, MACCOBOTO Pa3MHOKCHHS HACCKOMBIX BPEAHUTEICH W
ap.) (Komus, 1990). Kak ObL10 CKa3aHO BBIIIIE, IPH CTAHIAPTU3AINN B XPOHOJOTHIX B
NEpBYI0 oOuYepelhr yOupaeTrcs BO3pPacCTHOM TPEHI, TEM CaMbIM YCHIIUBAETCS
KJIUMaTU4YeCKui curHail. B pesynbrare vero ocraercss oOmias OTBETHAs pEaKIMs
JIEPeBbEB HA IOCTOSIHHO  MEHsIolue ycloBus cpensl. [lpu  mpoBenenuu
JNEHIPOKIMMATHYECKUX  HMCCIIeJOBaHUN  Hambojee  MPUTOMHBI  00OOIICHHBIE
XPOHOJIOTUH BTOPOTO MOPSAKA, KOTJA UCTIONB3YIOT MOJIEIbHBIC JIEPEBbs OJTHOTO BHUJA,
IPOU3pACTAIOIINE HAa OJIM3KO PACIONOKEHHBIX ydacTkax (Ha pacCTOSHHHM HE Ooiee,
YeM 5 KM), C OJIMHAKOBBIM THIIOM YCJIOBHUM. B 3TOM cilydae HOMOTHUTEIBHO racsATCs
Pa3TUYHOTO POJia CUTHAJIBI, B TOM YKCJIE MUKPOKIMMATHIECKUE.

AHanu3 KIMMaTUYECKOTO OTKJIMKAa OOOOIICHHBIX XPOHOJOTHUH TPOBOJUTCSA C
MOMOIIBI0 pacueTa K03 GUIMeHToB Koppesaiuit (RS) Mexy nHIEKCaMHu IPUPOCTa U
€KeMECSYHBIMUA 3HAYCHUSIMU OCAJIKOB U TEMIIEpaTyphbl BO3/IyXa 3a TIEPHOJ], B TCUCHUE
KOTOPOTO BO3MOJKHO BIUSIHHE KIIMMATHYECKUX (PAKTOPOB HA TOJAMYHBIN PaJUaibHBIN
MPUPOCT JIPEBECHUHBI. DTO OCOOCHHO BaXXKHO B TEX CIydYasiX, KOTJa OTCYTCTBYIOT
KaKue-In00 MPE/IOIOKEHUSI O BO3MOKHOM BIUSHUW KIMMAaTHYECKUX (aKTOPOB Ha
pPOCT JPEBECHBIX PACTCHWA B KOHKPETHBIX YyciaoBusix. OOBYHO B aHamm3e

HCITIOJIB3YIOTCA MCCAYHBIC 3HAUYCHUA KIMMATHUYCCKHUX IICPCMCHHEBIX C SIHBAps 110 aBI'yCT
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TEKYIIEr0 Tojla M C CeHTIOps 1o JAeKaOph MPEeabIAyIIero roja OJMu3JIeKalux
METEOCTaHLIUM.

MeTteonaHHble TSI HY)KHBIX KOOPAMHAT PAa3NIUYHBIX CTPaH MOXHO CKadaThb Ha
caiite Koponesckoro METEOPOJIOTUIECKOTO UHCTHUTYTa [Nonnananu
(https://climexp.knmi.nl). MeTeonanubie, XxapakTepusyromme Tepputoputo Poccuu u
HeKOoTOphIX cTpan CHI', Takke HaxomsTcsi B CBOOOJHOM JOCTyNEe Ha HECKOJIBKHX
cailtax: WWW.rp5.ru, caidlt Poccuiickoro  uccienoBaTENbCKOIO  HMHCTUTYTa
THJIPOMETEOPOJIOTUYECKOW WHPOpMauu — MHPOBOTO IEHTpa NaHHBIX (ONMHCaHUE
JTAHHBIX: http://meteo.ru/data; TOYKa JIOCTYyTIa K JTAHHBIM
http://aisori.meteo.ru/ClimateR; Razuvaev et al., 1993; Byneiruna u ap., 2014).

Tak, B ycmoBusix Cpeanero IloBomkes (CII) Bemymmm ¢dakropom
OTIPEICTISIONINM BEIIMYUHY TOJUYHOTO MPHUPOCTa OOJBIIMHCTBA JIEPEBHEB, SBISICTCS

KOJIMYCCTBO OCAAKOB M PACIIPCACIICHHUC UX B TCUHCHUC BCTCTATMOHHOTO IICpUOaa (Ta6JI.

2).

Tabauya 2

Yactabie KOG HUIUEHTHI KOpPEISIHA 0000IIeHHOW XPOHOJIOTHH C MECSIIHOM
TeMIIepaTypoi u kKonudecTBoM ocaakos (Tumiun, 2006)

METeo Ipeasiayuimii rox pocra Tekywmuii rog pocra
rapamMeTpsl

Cen Okt Hos Hex STuB OeB Map | Amp Mait | Uron | Mron | Asr

Temmeparypa | 0.02 | 0.03 ]0.03 |002 |004 |-012 |-0.16 |0.25* |-0.10 |-0.42* |-0.19* | -0.05

OCaJKH 005 002 |003 |005 002 |-001 |-013 |-0.16 | 0.31* | 0.50* | 0.34* | 0.05

[Ipumeu. * — 3nauenus korhuueHToB Koppensiuuu goctoBepHsl npu 0.05 ypoBHE 3HAUUMOCTH

3HaUNTENBHYI0 pOJb B  JecHbIXx Oworeomenozax CII  mpuobperaroT
¢duTonieHOTHYECKHE (PAKTOPHI, KOTOPHIE YMEHBINAIOT BIWSHUE KIMMATHYECKUX
YCJIOBUH Ha TpUPOCT JepeBbeB. [lo3TOMy B JOHHAMHUKE paauaIbHOIO MPUPOCTa
JIEPEBBEB HE TOJBKO OTPAYKAETCSI MHOTOJIETHSSI M3MEHUUBOCTh MOKa3aTellel KiInumara,
HO ¥ (DUKCUPYIOTCA pe3yibTaThl BHYTPU- U MEKBHIIOBOW KOHKYPEHIIMH, a TaKKe
IpYrue CJOXKHBIE MPOIECChl, MPOTEKAIOIINE B JIECHBIX COOOIIECTBaX, TaKUE Kak,
HampuMep, BO3PACTHbIE WJIM BOCCTAHOBUTENIbHbIE CMEHbl. Bce »3TO Bemer K
CJIEACTBUSAM METOJAMYECKOTO XapaKTepa: MpH MPOBEIACHUU JIEHIIPOKIMMATUYECKUX

I/ICCJ'ICI[OBaHI/Iﬁ B IOJHUAOMHUHAHTHBIX Pa3HOBO3PACTHBIX, MHOI'OJAPYCHBIX JICCHBIX
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¢utonenozax CII HeoOXO0IMMO TIIATENBHO YYWUTHIBATH IOJIOKEHUE JAEPEBHEB B
CTPYKTYpPE IPEBOCTOS, a TAK)KE BHYTPUIOMYISIIUOHHBIE B3aUMOACHCTBUS.

XOTs mUpUHA TOJUYHOTO KOJbla HE SBJISIETCS TOYHBIM MEPUJIIOM OTIIEIbHBIX
MoKasarejied TOJOBOr0 KiMMaTa, OHAa JAaeT IOJIEe3HYI0 OCHOBY [JIsi NMOHMMAaHHS
JUIMTETBHOCTH PSIOB KJIMMAaTUYECKUX HM3MeHeHuid. IIpum >ToM Kaxawlii BUJ JepeBa
o0nazaeT MHAMBUIYATBbHON peaklMell Ha M3MEHEHHUs OKpy»Karolel cpenbl. Bee 3To
HAJ0 YYMTHIBaTh MPHU CO3JAHUU APEBECHO-KOJBLEBBIX XPOHOJOTHUH, C IMOMOIIbIO
KOTOPBIX TTPOU3BOJIATCSI MACCOBBIE U TOUHBIC TATUPOBKH MHOTHUX MPUPOIHBIX SBICHUN
U TIPOIIECCOB.

BaxubiM  necooOpasyromum  (HakTopoM, ONPENENSIONIMM  COCTOSTHUE U
JUHAMUKY JIECOB, SIBIIAIOTCS JiIeCHbIE MOXKapbl. OLIEHKa KaJeHAApHBIX JIET MPOLUIBIX
M0KapoOB, OCHOBAHHAsI HA OOPAaTHOM CUeTe FOJAMYHBIX KOJIEI OT MOAKOPOBOIO KOJIbIIA,
KOorna rojJ oOpa3oBaHUsI €ro TOYHO H3BECTEH, JI0 TMOXKApHOro IIpama, HMEET
JI0OCTaTOYHO WIUPOKOe pactpocTtpaHeHue. C ee IMOMOIIbI0 OMNPENENsSIoTCS CPOKH,
MOBTOPSIEMOCTh U PACTIPOCTPAHEHHUE TIOKAPOB, a UHOTJA U KIMMATHYECKUE YCIOBHS
JeT ¢ HauboJsiee CUIIbHBIMU Moxapamu. Hanbosee cuiibHbIE MOXKapbl HAOIIOAAIOTCS B
OCHOBHOM B 3aCyNUIMBbIE (a3bl Pa3IMUHbBIX [0 MPOAOHKUTEIBHOCTH KIMMATHYECKUX
UKJIOB. JIecOBOJCTBEHHBIE MPHUEMBI OINPEACIICHUS TOXKAPHBIX JIET JAl0T HaJC)KHbIE
pe3yNbTaThl TOJBKO B TEX CIy4yasx pocTa JEpeBbEB, KOrjaa He HaOomaercs
BBITA/ICHUS WU TIOSBJICHUSI JIOKHBIX TOJMYHBIX KOJel] nmpupocta. MHOrma natupoBka
JECHBIX TI0KAPOB YCIIOXKHSAETCS TEM, 4YTO TOXKApHbIE MIpaMbl Ha CTBOJAX
COXPAHUBIIHNXCS JIEPEBHEB PACIPOCTPAHEHHBI JIOKAIBHO KaK HAa BBICOTE, TaK U IO
okpyxHOCTH cTBOJa (MenexoB, 1948). [ToaToMy /I IMOJTHOTO BBISIBICHHS IT0XKAPOB,
ONpEeNIeNICHUs] UX MHTEHCUBHOCTH M TIOCIEICTBUI Jy4ylle BCEro HCHOJIb30BaTh
MIOTIEPEYHBIC CPE3bl Ha Pa3HBIX BBICOTaX CTBOJIOB JIepeBheB (puc. 7). AHaIU3 OypOBBIX
oOpasnoB, Haumboliee  YacTO  WCMOJB3YEeMBbId B  JICHIPOXPOHOJIOTHYECKUX
MCCIIEIOBAHUSIX I TATUPOBKH JIECHBIX MOkKAPOB, MEHEE HAJEKEH, TaK KaK MPUBOJAUT
K TPOIYCKY CJENO0B MOXapoB M K CYUIECTBEHHOW noTepe HHpopMauuu 00 HX
Bo3zeiicTBuu. Tak ke ciemayeT y4yuTbiBaThb TOT (DAKT, YTO HMHTEHCHUBHBIE MMOXKApPHI

BBISBIBAKOT 3HAYUTCIBHOC H3PCIKHMBAHHUC APCBOCTOCB, KOIrJa B IICPBYIO O4YCPCAb
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BBINIAJAIOT HauOoyiee MOCTpajaBIIME OT MoXkapa JepeBbsi. Kpome Toro, moxapsl,
OCOOECHHO HHM30BbBIE, CYLIECTBEHHO HM3MEHSIOT PACIpPENENICHUE MPUPOCTa IO BBICOTE
CcTBOJIAa. B HWXKHEW dYacTu JaepeBa IOCICNOXAPHBIM IPUPOCT II0 JUAMETPY
OTKJIaJIbIBaeTCsl 00JIee MHTEHCUBHO, YEM BBEPX IO CTBOJTY.

B nocnegHee BpeMs  JACHIPOXPOHOJOTMYECKas HMHQPOpMALMS  HIMPOKO
HCIIOJIB3YETCsI B DJKOJIOTUYECKOM MPOTHO3UMpoBaHUU. [IporHossl, OCHOBaHHBIE Ha
JAHHBIX JIPEBECHOTO MPHUPOCTA, BBIIEISAIOTCS B OCOOBIM KJIacC 3SKOJOTUYECKUX
IIPOrHO30B — JIEHAPOXPOHOIOrn4ecKuX. IIpuueM psabpl MHAEKCOB IPUPOCTA BMECTE C
JIPYTMMH TeIH0- U re0pU3MUEeCKUMU TaHHBIMUA UCIOJIb3YIOTCS ISl POTHO3UPOBAHUS
KJIMMaTa, ypo>KaeB CEIbCKOXO3IMCTBEHHBIX KYJIbTYp, IKOJIOIMYECKOW OOCTAHOBKU U
JIPYTUX MPUPOIHBIX ITPOLECCOB.

B necHomM Xo03siicTBE Takue NPOrHO3bI HEOOXOAUMBI MpPU TUIAHUPOBAHUU
OXpaHbl JIECOB OT TMOXApOB W 3allUTBl OT Bpeaureneil u  Oose3Hell,
JIECOBOCCTAHOBUTENBHBIX pabOT, pyOOK yxoJa 3a JIeCOM U JpPYruX BHJOB

JIECOXO3SMCTBEHHOM JACATCIBHOCTH.

Pucynok 7. Criun cocHbl OOBIKHOBEHHOH CO ciielaMu orHeBoro moBpexkaeHus 1980 roqa.
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3. MIPAKTUYECKUE 3AJ1AHUA

Paboma Ne 1. Coop oenopoxpornonocuueckoeo mamepuana

Heanb: 3HaKOMCTBO € MpoLeAYpoid 0TOOpa 00pa3LOB APEBECUHBI.

3amanue: UCIOJIb3Ysl BO3pacTHOU Oyp oToOpath 10 00pas3IoB APEBECUHBI C JIEPEBHEB
XBOWHBIX W JHUCTBEHHBIX TIOPOJ. YTaKoBaTh HUX COTJIACHO PEKOMEHAALNU IS
TPaHCIIOPTUPOBKH.

OO0opynoBaHMe W MaTepHAJIbI: BO3PACTHOU Oyp U KOHTEHHEPHI.

MeTonnyeckue ykazaHusi: HEOOXOAMMO COOJIIOATh MOCIIEI0BATEILHOCTD ACHCTBUMH,
NpUBEICHHYIO B pazaene 2.2 Or6op 00pa3ioB JpeBECUHBI.

KoHTposbHbIE BOIIPOCHI:

1. Kakwue ycinoBust He0OX0UMO COOTIOATh TTPU OTOOPE 00Pa3IOB APEBECUHBI?

2. YKaXuTe OCHOBHBIC TPEOOBAaHUS K KOJUPOBKE 00pa3IIoB.

3. Kakoe xomnuecTBO 00pa3loOB [OOCTATOYHO JJIS MOCTPOEHHUS OOOOIIEHHOTO

ACHAPOXPOHOJIOTNICCKOTO p;ma?

Paboma Ne 2. Kamepanvhas oopabomxa 0eHOpoxXpoHOI02ULeCK020 Mamepuad

IleJib: 3HAKOMCTBO C TIPOIICAYPOI KaMepallbHOM 00pabOoTKH 00pa3Il0B IPEBECUHBI.
3agaHue: BBICYIINTh, TPOBECTH KaMepajbHYI0 00pabOTKy KEpHOB K IMpOIEaAype
U3MEpEHUS.

OO6opynoBaHue U MaTepuajbl: OypoBbie 00pa3ilbl JEPEBHEB XBOWHBIX U TUCTBEHHBIX
OPO/I, OPUTBBI, MUKPOCKOII.

MeToauyeckue yKa3aHus: HCOOXOIMMO COOJIFOIATh MOCICA0BATEILHOCTD ICHCTBUH,
npuBeAeHHYIO B pazzene 2.3 Kamepanbnaas 06padoTka 006pasios.

KoHTposbHbIE BOIIPOCHI:

4. Tlepeuncnute CIOCOOBI 3a4UCTKU TOPIIEBOM MOBEPXHOCTH KEPHA.

5. Jlns gero AemaroT KOHTPACTUPOBAHHUE 00pa3IioB?

6. Kakwme cymecTBylOT NpUEMBl TNPEIBAPUTEIBHON JaTHPOBKH M MapKUPOBKH

TOANYHBIX KOJIel?
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Paboma Ne 3. Hzmepenus wupunvl 200uyHblX KoONley U NepeKpecmHas OamuposKa

06paszyos

Heab: 3HAKOMCTBO C TpouUeAypaMu JaTUPOBKM UM U3MEpEHUs o00pa3loB Ha

MOJyaBTOMaTHYECKOM M3MEPHUTEIBHOM KoMILIekce Lintab.

3ananmue:

7. B mporpamme TSAP-WIin u3mMepuTh MUPHUHY TOAUYHBIX KOJICII, TTOATOTOBICHHBIX
IpU BBITOJIHEHUH paboThl Ne 2.

8. IlpoBectu nepekpecTHyO AaTUPOBKY € UCIOJIb30BaHUEM NakeTa rmporpamm DPL.

OO6opynoBanue U MaTepuaabl: 00pa3iibl APEBECUHBI, MUKPOCKOII, KOMITBIOTED, MaKET

nporpamm DPL.

MeTonnyeckue ykazaHusi: HEOOXOAMMO COOJIOATh MOCIIEI0BATEILHOCTh JEHCTBUH,

NpUBECHHYIO B pazzene 2.4 V3MepeHus MUPHHBI TOAUYHBIX KOJIEI M MepeKpPeCcTHAS

JIaTUPOBKA.

KoHTposbHbIE BONIPOCHI:

9. KaxoBbl OCHOBHBIE IPUHIIMIIBI IEPEKPECTHON JaTUPOBKHU ?

10. B yem pasnuune OTHOCUTEIBLHON U aOCONMIOTHON JaTUPOBKH ?

11. KakoBa TOYHOCTb U3MEPEHUS IIIMPUHBI TOAUYHBIX KOJIEI?

12. Yro Takoe «WI0KHOE» U «BBIIIABIIEE» KOJIBIO?

Paboma Ne 4. Cmanoapmuzayus u nocmpoeHrue XpoHoio02utl

Iesb: 3HAKOMCTBO € IPOLEAYPON MHACKCUPOBAHUS UHAUBUAYAIBHBIX XPOHOJIOTHM C
MIOCTPOCHHEM 000OUIEHHBIX IEHAPOXPOHOIOTUUECKUX PAJIOB.

3ananmue:

13. Bwruucauts uHAECKCH npupocTta B mporpamme TREND.

14. Coznatb 00001eHHY0 XpoHOIorHio B mporpamme ARSTAN.

15. IMocTtpouts rpauk XpOHOIOTHUH.

O0opynoBanue U MaTepHaJibl: KOMIIBIOTED, MAaKeT mporpamm DPL.
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MeToanueckue ykazaHusi: HEOOXOAMMO COOJIOATh MOCIEI0BATENLHOCTD ACHCTBUMH,
NpUBEACHHYIO B pazaene 2.5 CrannapTu3auus UHAUBUAYAIBHBIX PSIIOB a0COIIOTHOTO
MPUPOCTA U MOCTPOCHHE 0OOOLIEHHBIX XPOHOJIOTHA.

KoHTponbHBIE BOITPOCHI:

16. Yto Takoe mHAEKC mpupocTa?

17. KaxoBbl OCHOBHBIE CLIOCOOBI MHACKCUPOBAHUS MIPUPOCTA?

18. B yem oTyinuust 0600IIEHHON XPOHOJIOTHUH MEPBOTO U BTOPOTO MOpsiaKa?

Paboma Ne 5. Ananuz 0606wenHvIx XpOHON02UL

Ileab: 3HAKOMCTBO C TPOIEAYpPOIl aHain3a OO0OOIIEHHBIX JIEHIPOXPOHOJIOTHUYECKUX

PSAZIOB Y TTOMCKA KJIMMAaTUYECKOTO CUTHAJIA.

3ananue:

19. HailiTi OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKU XPOHOJOTHH, MOJTYUYCHHOU B
pabote Ne 4.

20. BpIsIBUTH OCHOBHBIE T'OJIbl MUHUMAIBHOTO ¥ MAKCUMAJIBLHOTO MPUPOCTA.

21. PaccuMrtath U NPOAHAIU3UPOBATH KOPPEISIUIO HHIEKCOB MPUPOCTA C OCHOBHBIMHU
KJIMMATUYECKUMU MTepeMEHaMu OJIM3JIeKaleid MeTEOCTaHIINH .

O6opynoBanue U MaTepHAaJIbl: KOMIIbIOTED, NMakeT nporpamm DPL.

MeToau4eckue yYKa3aHUA: HEOOXOIUMO co0JIFO1aTh YKa3aHHYIO

[IOCJIETOBATEIIBHOCTD JEUCTBUMH.

KoHTposbHbIE BONIPOCHI:

22. Yto Takoe MTMMUTHUPYOMUN hakTop?

23. Jlns gero HyxeH pacuetr EPS?

24. Yto Takoe QyHKIHS OTKIMKA M KIMMATHYECKUN CUTHAI?
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CJIOBAPb TEPMUHOB
(Baranog, IIamxkusn, 2000)

AOCoIOTHAsE XPOHOJIOTHSI — XPOHOJIOTHS, JaTUPOBAaHHAS B KaJlCHJAPHBIX BPEMEHHBIX
eIMHUIIAX.

Buemnee (mocneaHnee) ToJuyHOE KOJIBIIO — HanOosee Mo3aHO cPOpMHUPOBABIIEECS U3
BCEX BUJIMMBIX F'OJIMYHOE KOJIBIIO HA MIOBEPXHOCTH 00pa3iia JPEeBECUHBI.

BospacTHoit Oyp — WHCTpYMEHT, CHaO>XEHHBIA TOJILIM HAKOHEYHUKOM C PEXYIIEH
KPOMKOW M DKCTPAKTOPOM JIJIi M3BJICUCHMS] BO3PACTHBIX KEPHOB M3 CTBOJIA
JepeBa.

BozpacTHoil kepH — IuIMHApUYECKU 00pa3ell IPeBECUHBI C OChI0, HAPABJICHHOM O
paauycy CTBOJIA, U3BJICYCHHBIN U3 JIEPEBHEB.

Brlmanarorniee KoJbIio — KOJBIIO MPUPOCTA, KOTOPOE B 00pa3iie OTCYTCTBYET B CBSA3H C
HapylIeHHeM KaMOuaIbHOW aKTUBHOCTH.

['oguyHOE KOJBLIO — CJIOW KJIETOK, OOpa3oBaHHBIA B TEUEHHUE Toja B KCHIIEME WU
¢bosme.

[oguynbli PUPOCT — yBENIMUYEHHE O0O0beMa pa3MEpPOB CTBOJA JepeBa HIIM 3araca
CTBOJIOBOH JIPEBECHHBI B PEBOCTOE 32 TO/I.

JlatupoBka — ompeaelieHHe AaThl TOAUYHOIO KOJbIA BHU3YyaldbHO, a TakKkKe
rpauuecKuM WIH CTATUCTUYECKUM METOIOM.

JleHapokaumMaTonorus —  pa3len  JCHAPOIKOJIOTUH, KOTOPBIH  HMCIOJB3YyEeT
MPOJATUPOBAHHBIE TOAUYHBIE KOJIbIA ISl PEKOHCTPYKIMUA U MU3YYCHUSI KIMMaTa
B MPOIIJIOM U HACTOSAILIEM.

JIeHOIpOXpOHOJIOTHST — Hay4dHas JUCLHMIUIMHA O JaTUPOBAHUM TOJMYHBIX KOJIEI]
JI€PEBHEB.

JleHapo3KoIorusl — paszzien ASHAPOXPOHOIOTHH, BKIIOYAIOMINN B ce0sl TUCIMILIMHBI,
UCIIOIb3YIOIINE JaTUPOBAHHbBIE TOJUYHBIE KOJIbLIA JJISI U3YUYEHHS SKOJIOTHUYECKUX
mpobiemM U mpoOJeM OKpYKaromeld cpeibl, HampuMep I W3YYCHHs KIuMaTa
(IeHApOKINMATOIOTHS ), BOAHBIX MOTOKOB (JIEHAPOTUIPOJIOTHS) U T. 1.

JlpeBocToii — COOOIECTBO AEpEeBhEB, 00JamarOIee JOCTATOYHON OIHOPOJTHOCTHIO,

4TOOBI OBITh OTJIMYUMBIM OT COCEIHUX.
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3a00J10Hb — BHEIIHUE CJIOU KCUJIEMBbI, KOTOPBIE B PACTYILEM JEPEBE COACPHKAT KUBBIE
ITAPEHXUMHBIE KIIETKH C 3aI1aCOM IUTATEIbHBIX BEIIECTB.

NHpekc mpupocta — OTHOCHUTENBHOE 3HAYECHHWE IIMPHUHBI TOAWUYHBIX KOJIEIL,
IIOJIyYEHHOE TIyTEM JICJICHHSI €€ Ha COOTBETCTBYIOIEE €U 3HA4eHUE Ha
CIUIQKEHHOW KPUBOM ISl BBIIIOJIHEHUS ONIEPALlMU CTaHIapTU3ALUU.

Kammtoc — Tkanb, 00pa3oBaHHas MapeHXUMHBIMU KJIETKaMHU BOKPYT MOBPEXKIEHHOIO
ydacTKa pacTeHus (MOpaHeHHUs).

KambuanbHas akTHUBHOCTh — MHTEHCUBHOCTD JI€JI€HUS] KaMOUaJIbHBIX KIJIETOK.

Kamo6uit — Tonkuii cnoit o0pazoBaTenbHON TKaHU, PACIIOIOKEHHON MEXITY BTOPUUHON
KCUJIEMO W BTOpUYHOM (hjioaMoi. B pe3ynbraTe KIETOYHOTO JENECHHsS] KaMOus
IPOUCXOJUT HapacTaHHE BTOPUYHOW KCHIIEMbl M3HYTPH U BTOPUYHON (HII0IMBI
CHapy>XH OT KaMOwus.

Konbuecocyaucras apeBecuHa — IpEBECHHA, B KOTOPOIl MPOCBETHI COCY/IOB B PaHHEU
IPEBECUHE 3HAYUTEIIBHO KPYIHEE, YEM IIPOCBETHI B ITO3/IHEN JPEBECUHE.

Komaupss Mopna - oTrMeruHa OONBIIOTO pasMepa Ha IOBEPXHOCTH JEpeBa,
MOSIBUBIIASICS B PEe3yJIbTaTe MOBPEKACHUs (TIOPAHEHHUs) MOXKAPOM, OTIOJI3HIMHU U
Ip., KOTJa 3aXXUBJICHUE HE TIPUBEIO K BOCCTAHOBJICHUIO HOPMAJIBHOTO
[IOIIEPEYHOr0 CEYEHUs CTBOJIA.

Kcunema — BogonpoBosiias TKaHb, IPOU3BOAHAs KaMOus, oOpa3oBaHHas KIETKaMH,
mudepeHITMPOBAaHHBIMH 10 HAIPABIICHHUIO K CEPAIICBUHE U3HYTPH OT KaMOUsI.

JIMTHUH — XUMHUYECKOEe BEIIECTBO, OTKJIAJAbIBAEMOE MEXIy MHUKpOPUOpMIIaMHU B
MPOLIECCE PA3BUTHS KJIETOYHON CTCHKH.

JloxxHOE KONBLO — J100aBOYHOE, BBINIAJAINCE KaK 3aKOHUEHHOE, 30Ha IMPHUPOCTa C
XOPOIIO 3aMETHBIMU I'PaHUIIaMH, CPOPMUPOBAHHAS 32 OJIUH CE30H POCTA.

Mopo3000iiHasi TpenHa — paaualbHOE PACILEIJIEHUE CTBOJIA U BETOK JEpeBa BIOJb
BOJIOKOH B P€3yJIbTATE BHYTPEHHETO CTPECCA, CBA3AHHOIO C BO3JECUCTBUEM OYEHD
HU3KHX TEMIIEPATYP.

Mop03000iiHOE KOJIBIIO — UCKAXXEHHAs! CTPYKTYpa KCUJIEMHOW TKAaHH, IMOBPEXKICHHOU

3aMOPO3KOM B CE€30H pOCTa, Korja (popMUPYIOTCS KIETKH KCUIIEMBI.
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OTMeTHHA — paHa Ha CTBOJIE, 3apociias KaJuTtocoM. MokeT ObITh HaHEeCEeHA T0XKapOM,
JIbIUHOU, CHEKHOM JIJABUHOM, KAMEHHBIM OITOJI3HEM U JIP.

OTHOIIEHUE «CUTHAJ-IIYM» - OTHOLIEHHUE OOBSICHUMBIX U3MEHEHUM, 00YCIOBICHHBIX
KJIIUMAaTOM, K U3MEHEHHUSIM, BEI3BAaHHBIM CIy4YalHBIMHU (PaKTOPaAMH.

[lepekpecTHOoe AaTUpoBaHUE — MpOIEAypa MOA00pa MOXOKUX U3MEHEHUW IIHUPUHBI
FOAWYHOTO KOJbLIA B HECKOJBKHUX CEPUAX TOIMYHBIX Kosel. I[lo3Bossger
UACHTU(DUITUPOBATh TOYHBIM T0J (OPMHUPOBAHUS KAXKJIOTO TOJAUYHOTO KOJIbIIA
WK reorpaduueckoe MECTo, OTKY/1a B3ATO JI€PEBO.

[maBaromass XpOHOJIOTHUS — CEpUsl INMPUHBI TOJUYHBIX KOJIEL] HEU3BECTHOTO BO3paCTa,
KOTOpasi He Obla TEpPEeKPEeCTHO JaTUPOBaHA B OMPEACIICHHBIX KaJleHJIapHBIX
JlaTax.

[ToxxapHast moACylIMHA — 3aMeTHAas WA HEBUJHAs OTMETHMHA HA CTBOJIE, BETKAX WJIH
KpOHE JIPEBECHBIX pACTEHUN, O0Opa30BaBIIAsICSA TP UX TMOBPEKICHUU
(mopaHeHHH) B pe3yIbTaTe MoXKapa.

[To3nHsiss npeBecMHAa — IUIOTHAS, YacTO TEMHO OKpall€HHas APEBECHHA TOAUYHOTO
KOJIbIla, OOpa30BaHHAs B IO3JIHEE BPEMs CE30HA POCTA; COCTOUT M3 MEJIKUX
TOJICTOCTCHHBIX KJIETOK Yy TOJIOCEMEHHBIX M TMPEICTaBISIET CO00M 30HY C
MEJIKUMHU COCYIaMH Y TOKPBITOCEMEHHBIX APEBECHBIX PACTEHHUIA.

[IpyHuMm  WHBApUAHTHOCTH — (U3UYECKHE M OHOJIOTHYECKHUE  TIPOIIECCHI,
0o0yCJIOBIMBAIOIIME HM3MEHEHHE pOCTa JepeBa Ioja Bo3jAcHcTBHEM (aKTOpOB
OKPY’KAIOWIEH Cpellbl B HACTOSIIEE BPEMSI, BBI3BIBAIOIIME TE K€ M3MEHECHUS U B
MPOIIIOM. OTOT TMPUHIOHMN SABIsAEeTCS (YHIAMEHTAJIBHBIM OOOCHOBaHHEM
WCTIOJIb30BAHUS JICHAPOXPOHOJIOTHU IS PEKOHCTPYKIMM MPOIUIBIX YCIOBUM
OKPY’KAIOIIEH CPEIBI.

[TpupocT — yBenmnueHne OKPYKHOCTH, IMAMETPA, BBICOTHI U 00beMa CTBOJIA, a TaKKe
YIIYUIIIEHUE Ka4€CTBA U IEHHOCTU OT/EJIbHBIX JIEPEBHEB.

[TpoOHas momanp — IIONMAab, Ha KOTOPOH OTOOpAaHO JIEPEBO WJIW TPyIMa JACPEBHEB
JUIS1 B3ATHSL 00pasIoB.

Panuss npeBecrHa — 4acTh TOJAMYHOTO KOJIbIa, 0OPa30BaHHOTO KJIETKAMHU KCHJIEMBI B

Hayaje C€30Ha pOCTa, XapaKTepu3yeTcsi OOJbIIMMU TOHKOCTEHHBIMU TpaxeuaaMu
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B JPEBECUMHE TOJIOCEMEHHBIX W MHOTOYMCJICHHBIMU KPYIHBIMH COCYJIaMHU B
JIPEBECUHE MOKPHITOCEMEHHBIX.

Paccedanno-cocyaucras apeBecMHa — JpPEBECHMHA, HMEIOIIAS CPEIHUE W MEJKHE
COCY/IbI, pa3Mep M pacnpeieNieHue KOTOPBIX MO0 TOAUYHOMY KOJIbIY (haKTUUYECKHU
OJIMHAKOBBI WJIM MEHSIOTCA HE3HAYUTEIBHO.

PeaktuBHas npeBecrHa — KCWJIeMa aHOMAJIbHOTO CTPOEHHUSI, OOBIYHO COCTOSIIIAs W3
KJIETOK C 0oJiee BBICOKOM ONTHYECKOW IJIOTHOCTHIO. B JNHUCTBEHHBIX MOPOJax B
OCHOBHOM o00pa3yeTcsi B pacTAHYTOM 30HE CTBOJIAa WJIM BETBEH (TAroBas
JPEBECHUHA), a B XBOMHBIX BCETJIa B C)KATOM 30HE (KPEHB).

PeniepHblii TOJT — COBOKYITHOCTh MEPEKPECTHO AATUPOBAHHBIX OCOOBIX JIET (T. €. JIET C
PE3KO0 BBIPAKEHHBIMU OCOOCHHOCTSIMU ), BBIJICJICHHBIX JIJISl TPYIIIHI J€PEBHEB.
CBeTyioe KOJBIIO — 30HA MO3JHEH APEBECHUHBI TOJUYHOTO KOJIbIIA C 3aMETHO CJIa0oi
TUrHU(UKAIIUCH; BCTpEYaeTCsl MPEUMYIIECTBEHHO Y JIEPEBhEB Ha CEBEPHOU U

BBICOTHOM I'paHHUIIAX Jieca.

Curnan — B IIMPOKOM CMBICIE — (aKTOp, OMPEAESIOMUNA MUPUHY WU Jpyrue
XapaKTEPUCTUKU TOJUYHOTO KOJIbLIA: KIMMAaTUYECKUN CUTHAJ, CUTHAJ, HECYIIUM
uHboOpMaIHI0 00 WHIUBUIYAIbHBIX OCOOCHHOCTSX JepeBa W T. I.; B y3KOM
CMBICIIE — PErHUCTPUPYEMOE KadyeCTBO HJIM KapTHHA 3HAYUMON MHOOpMAIUU O
KJIUMaTe, OKpYyXaroleh cpene, OWOJOTHYECKHMX WU JAPYTHX YCIOBHUSAX,
JTUMUTHPYIOIIUX TOIUYHBINA IPUPOCT.

CuHxXpoHU3aIus — MOUCK YYACTKOB COBIAJICHHS B BYX XPOHOJIOTUSX IIPU HATOKEHUU
WX JIpYyT HA Apyra.

CMoOIIHOW KaHall — JJIMHHBIA MEXKIETOUYHBIM KaHall, OKPYKCHHBIM MapeHXUMOHN U
3aIIOJTHEHHBIA CMOJIOM.

CpenHsisi 4yBCTBUTEIBHOCTh — CpPEJIHEE M3MEHEHHUE IMapaMeTpa KaxJAoro roJIM4HOro
KOJIbLIA TIO CPABHEHHUIO CO CIEAYIOLINM T'OJI0OM.

@nyKTyauusi IIOTHOCTU APEBECHHBI — CJIOW KJIETOK B MpEAesax NOAWYHOIO KOJIbLIA,
KOTOPBIM BBIJEISETCA U3 COCEHUX CIIOEB Mo (opme, pazMepy, a Takke hopme U
TOJIIIMHE KIETOYHOM CTEHKH; JIETKO ormpenensercs no aud@y3Hoil rpanuiie

TOAU4YHOT'O KOJIbLIda B OTIINYHUC OT JIOZKHOI'O KOJIbIlA.
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OyHKIMUSA OTKIMKA — METOJ MHOYKECTBEHHOM PErpecCur, HUCIOJb3YIOLIUU TIIABHbBIC
KOMIIOHEHTBI MECSYHBIX KIMMATAUYECKUX JaHHBIX JJIS1 OLIEHKU UHIECKCUPOBAHHBIX
BEJIMYUH TOJUYHOTO MPUPOCTA, 3aTeM KOIPOUIIMEHTHI PErpPecCUu YMHOXKAIOTCS
HAa TJIABHBIE KOMIIOHEHTBHl KJIMMara s I[IOJyYEHUS HOBOM COBOKYIHOCTH
KOA(DUIIMEHTOB perpeccuu, KOTOpPbIe CBS3aHbl C MCXOAHBIMH MECSYHBIMU
KJIMMATUYECKUMHU NIEPEMEHHBIMU.

SnpoBas apeBecMHa — BHYTPEHHMM, 4YacTO TEMHO OKpPAIICHHBIM CJION KCHJIEMBI,

pacnonomeHHmﬁ BOKPYTI' CCPAUCBUHBI PACTYIICTO JCPCBA.
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I'oguuHbIe KoNIbLIA op€Xa MaAHBYKYPCKOT'O (paCCC}IHO'COCYI[I/ICTaH Z[pCBCCI/IHa).
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