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METO/IbI TEHIAPOMHANUKAIINHN BK30I'EHHBIX §

C mauana XXI B. JeHIPOMHIMKALUMOHHEIE HCCIESIOBAHHA SK3I0TEHH AIHOHHEIX TPOLIECCOR

(3T'T1) B 3anagHoit EBpone pe3ko aKTHEHIHPOBAMHCE, A B PoccHH, Hao
B coppemeHHOi 3apyOexHOil THTEpaTY pe M0 3To#t TeMaTHEe paspaba
HeonenoeaHHd o0ycenosneHHEK D1 T1 apneHHit Ha cKI0HE, pAITHYHEIE
nateeda. Jan kparemit 0630p IeHIPOHHIHEATHOHHEX METOIOE BRI
obycnorneHHEIX 31 T] apneHHit B NponLioM (CemH, TaBHHEL 00BN
reoMophonorHYecKoro HCCNENORAHHA. DTH HCLIEN0ORAHHA OC
“npouecc—cobeTHE—OTKIRK”. Kak pe3ynsTaT, BRIIOIHSAT
CTDYKIIHH CETOHOBRIX ARTEHHHA Ha KOHKDETHRIX YUACTKAX, T.2.
H HHTEHCHBHOCTH npolecca. PaccMaTpHBAIOTCA MPEHM

AYHTENEHO COKPATHINHCE.
HOBRIE TIOIXOOE H METOIED

b Ha koHuemmn Jx. [poaepa:
CTBEHHO-BPEMEHHEIE DPEKOH-
MpOTAXEHHOCTH, YACTOTEH ABTEHHH
OrpaHHYeHHA METOIOE, cnabo pazpabo-

TAHHEBIE WK HEPEIEHHEIE TPOGEME JeHIDOHHIMKALIHH

Kuoweasle cioga: neHaporeoMophonords, cenk, n
PATHANEHEI MPHPOCT
DOI: 10.31857 /S2587556620030097

O

BBEOEHHE
OnuH M3 OCHOBHEIX BOMPOCOB 3KOMIO ESI3b
pacTHTENEHOCTH U cpeanl. CeoiicTea ¢ O peaK-
IIMH PACTHTENBHOCTH OLEHWBAIT ME MY huTO-

uHoHKauun, OoHHM M3 ee Hampasn BIAIETCH

duToMHauKALMA penbedoobpazo Iie PACTH-
TEJNLHOCTb BEICTYNAET KAK HHIHKET pOsIBNEHHSA
(aKTOpPOB H3IMEHEHHMH pelb Ins oueHkKH
3ITHX TNPOCTPAHCTBEHHO-BpE NPOSABIEHHH

MCMONB3YIOTCH PasHOOOpasH
Hele Metonsl. [lpu H HEPETYIAPHOCTH
npAMBIX HabmogeHH 3a HHBIMH TPaBHTALH-
OHHBIMH MPOLIECCAMH, ONSALIMMH Ha CKIIOHAX,
uanbonee nepcne Hw OKA3ANHCE KOCBEHHEIE
IOEHIPOHHAMKALH TEPMHH, HCIONE3YEMEIH B
OTEUECTBEHHOH 1 ). WIH geHaporeomMopdo-
norvdeckue (TepMuH 3apybexHOi nUTepaTypsl) Me-

MBIE H KOCBEH-

TOIEI HCCIEO 2.7, 21, 30]. Toa sk3oreHHEIMH
IPaBHTALIHOH poueccamu (DTTI) mul nonnma-
€M Macco MELIEHHE MaTepHaia BHH3 MO

eMcTeBHeM cuikl TaxkecTH. OGycnos-

NEHH BIIEHHSH, TPOHCXOSLHE Ha CKIIOHE
(cen H obBansl/KaMHenansl), GymoyT pac-
CMO 3TOI CTATHE C TOUKH 3PEHMH JEHIPOHH-
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BA/M, KAMHENAT, MOIHYHEIE KONBIA, TPABME,

JHIHAX HaM BaXHO NMOOYEPKHYTh obllee cBOWCTBO
STHX SIBIEHHH C TOYKH 3PEHHSA IEPEBLED KAK HX [Man-
HBIX HHIHKATOPOB: MEPEMELLAEMEII CO CKJIOHA C Bhi-
COKO#H CKOPOCThIO MaTeEpHAIT HEMOHOTHTHOTO XapaK-
Tepa M €ro yapHOe BO3AciiCTBHE Ha OepPEBhi H/HIH
H3IMEeHEeHHEe OKpyX)awiuei nepeso cpensl. [locnennee
(ymapHoe Bo3gelcTBHE H/HIH HM3IMEHEHHME CpPEIRI)
BEI3LIBAET ¥ JEPEBLEB OOHOTHNHEE peakunu [30], c
MOMOIBI0 KOTOPBIX METOOAMH IEHIPOMHIHKALIHH
KAK pd3 H MOXHO BEIABHTE 3TH CKJIOHOBLIE HBIICHHSA,
MPOH30MIEAIIHE B MPOLLTIOM, TOYHO HX JaTHPOBATE H
MPOCTPAHCTEEHHO PEKOHCTpYHpoBath. Konwuectso
nybnHKanHil Ha TeMy QEHIPOHHIHKALIMH Cenei, na-
BHH # 00BanoB/KaMHenanos, HaunHas c XX1 B., B Mu-
pe pe3ko Bospocno. bonbiias yacTs TaKMX HCCENOBa-
HHii cocpemoToueHa B Ansnax [cm., Hanpumep, 11, 13,
31]. B Poccun GoOnbIUMHCTBO OEHIPOMHIHKALIHOH-
HEIX myBnukauuil orHocHnocs K 1970—1990-m rogam,
4 B MOCNEIHHE ABa AECATHIETHS MX KOMHYECTBO PE3KO
cokpariiock. B HacTosimee BpeMs B COBpPEMEHHOI
sapybexHoil meHaporeoMopdonorHUecKoi nTHTEpa-
Type paspabaTeIBalOTCH HOBBLIE MOIXOOLI, oGCy#kIa-
HOTCH PaAMIHYHBIE ACMEKTH ASHIPOHHIHKAIHOHHBIX
MeTonos [cM. obsopw 7-9, 17, 25, 27, 30—34 u gp.].
Lens ctateu — gath KpaTKuil ob30p feHIpOHHIHKA-
LHMOHHEIX METONOB BLIARIEHHA, JATHPOBAHHA H pe-
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HHUKOJIAEBA, CABYYK

Tabauna 1. Cxema xoHuenumuu “npouecc—codrrmue—oTinuk” mo [Lx. ponepy [22] ¢ nononxerusawm |7, 27, 29] 1 Ha-

ITHMH YTOUHEHHAMH
[Mpouece (process) CobriTHe (event) OTEHE (Tesponse
* Cenb » MexaHnueckoe HaApy IIEHHE LenocTHoCTH | - KanmocHas TKaHE
= JlapHHa loCo0H: = TaHreHIHATEHEIE [ ATHYE-
= OGBan — TPAEMA HA CTROJNE, BETBAX H KODHAX CKHX CMONTAHBIX XOI0]
« KamHenang — NEeKAMHTALINA (CIOM CTEOIA OT BEPXYIIKH * PeakumoHHas . HIIH JpeRe-
» Onon3eHs 0 OCHOBAHHA, 00M0M BeTBEH ) C MOARNIEHHEM |CHHA CXATHA,/ pac
H T.TL. |[peTBE 3AMEIEHHS = Peakoe NEHOE HIMEHE-

— DDOHAMEHHH KOpHEH
— CHHMEHHH KOHEYPEHIIHH

» Hamenenne dropMul pocTa:

— HAKIOH,/H3rH0 OCHOBAHMA CTBOMA

» HameHenne yenoerit pocta ocobH npH:
— morpefeHHH OCHORAHHS CTBOMTA

HHE,/VBETHYEHHE )
poCTa CTBONA

koHCTpyKuuK obycnornenHux DTl seneuunii 8 npo-
uLioM (CenM, TaBHHEL, 00BaATkl KAMHENAIE ) HA PA3HEIX
ITanax AeHAPOreoMopdiONOrHIECKOTO HCCIENOBAHMS.
Muamkatopamu BHICTYTIATH [AEPEBbS Uallle XBOHHBIX
BH/IOB, 4 OCHOBHBLIMHM MapKepaMH HX peakumii — u3-
MEHEHHS B CTPYKTYPE M pasMepax rofHuHBIX KOJIel,
a Takke BospacT gepesbes. [1pu sToMm akuenT coenan
Ha MocneaoBaTeNsHOM (“OT 3amauu Ao pe3ynkTaTa’)
OMHCAHHH TAKHX METOIOB, BEIARIEHHH HX MPEHMY-
LIECTE ¥ OrpaHHuYeHHil, onpeseieHHH HepelleHHEIX
HeHIpOUHIHKALHOHHEIX npobnem. CpasHenune pa3-
HEIX JeHIPOHHAHKAIIMOHHEIX METOLOB MEXTY

HE MPeanoNaranoch, TAK KaK 3a/1aua COCTOSIA HE B
OpaTh U3 HHUX YUK, 3 TPHMEHATE HX B KOM

Ce, B3aHMHO JOTNOIHAS APYT APYTa BO HMS HaM
NOJTHOTO BHIABAEHWS CKIOHOBBIX SBIEHHIH -
KPETHOI TrOpHOH MECTHOCTH BO BpPEMEHH -

CTPaHCTBE.

I. Teoperndeckne npeanoCcLLIKH H Y Nenn-
POHHIHKALIMOHHEIE HCCTIEI0BAHMHS OC Ha KOH-
LEMUHH “Npolecc—CcobRITHE—OT " O#EH-
uoit Ix. Ulponepom [22], aneme poit GeLTH
CHCTEMaTH3IHPOBAHE B AANLHE 7. 25, 28, 29].

[maBubIM 3neMeHTOM B 3TO#H
mepeso. “Ilpouecc™ npenct
CKJIOHOBOE SIBNIEHHE KaK B
cTBylOWMii Ha gepeso (Ta

thakTop, Bo3nei-

., TIEpBaA KOMOHKA).
§ THII BHELIHEro Mmo-
exaHWUYecKHe Hapye-
WIH M3MEHEeHMs] Cpenkl
Ind Iepesa, BeI3BA KIOHOBLIM SIBIEHHEM (CM.
tabn. 1, Bropas KonoHKa). DTH IPH3IHAKH MOXHO Ha-
3BaThL BHEIIH HHOIHKATOpaMH BO3OelcTBHS.
menusa pocra (growth distur-
pPOCTOBEIE PEaKiiHM (BHYTpEH-
Pi). cBs3aHHBIE ¢ “cobmiTHEM™ (CM.
konoHka). OH nposansieTca B Hapy-
WUECKOH CTPYKTYPH M/MIH M3MeHe-
Ll TOOWUHEIN KOJNel: ofpasoBaHuM Kan-
JHH M TPABMATHUYECKHX CMOJISIHEIX XOIOB

H3BECTHA PAH. CEPHA N’EOIPADLHYECKAH  tom 84 N 3

d, PEIKOM CHHARCHHH IIPHPOCTA

np1 HDT]'}EEE HOBAHHA CTBOJIA W IEKANHTALIHH,
YEBEIHYEH nocne rubenH COCENHHX OEpPEe-
BBEEBR, 3 YHOCTH pPOCTa H DEPEZBDB-EI-IHH pEak-

HHEI PH HakIoHe,/ H3rnbe cTBoNA.

HIHKALHOHHLIH TNoaxol (BEIABIEHHE,
HHE H MPOCTPAHCTBEHHAS PEKOHCTPYKLHSA
BIX FABRIEHHH MO AeHIPOWHIHKALIHOHHEIM
MPU3HAKAM Y JlepeBnLes) siiouaer B cebs (1) subop
enbHEIX yuacTkos ¢ BITI, (2) orbop MonenbHBEIX
BeEB H 0Dpa3uoB Ha HuX, (3) aHann3 peakuni u
HIIkl OTKIHKA IePEBbEB HA 3TH npoueccsl, (4) npo-
CTPaHCTBEHHO-BPEMEHHYI0 PEKOHCTPYKLHIO CKIO-
HOBBIX siBneHH. Temarnueckoe HccnenoBaHmue pa3-
fuBaeTCH Ha HECKOJIBKO 3TaNoB, Ka#Ibli M3 KOTO-
PHIX BKJIIOYAET CBOM HHKEHIIOXEHHLIE NMOIXOIL M
METOABI, KOTOPHIE MO3BOMSIOT BHISIBHTH BIHAHHE
reoMopgoNnorHueckux GaKTopoB H MHHHMH3IHPO-
BaTh BO3AEHCTBHE KIHMaTHIECKHX H APYyTHuX (akTo-
poe. Ha nmoprotoBuTensHoM 3Tane NpHBIEKATHCH
HEIEHAPOMHAMKALIMOHHEIE METOILl, HA MOCAEIYyI-
LIMX HCTIONB30BANTHCE AeHApOoHHAKaunoHHEE. [To-
cnenHHe knaccHduuuposansl AM. JlexaTnHoBEIM
[3]. B takmx paborax MccnemoBaTeNH TPHMEHSTH
pasiHYHBIE COYETAHMS METOLOB H AEHAPOHHIMKATO-
poB B 3aBMcHMOCTH oT xapakrepa 3111, apesecHoro
BHIa 1 ap. [cm. obsopm 1, 7, 23, 27, 30, 31, 33].

II. Ha nogroroBsTeIbHOM 3Tane OEHIPOMHIHKA-
LHOHHOID MCCEI0BAHUS MPHBNEKanack nwdas HH-
thopMarnus, cnocoGCTeyIOMAaA NoAbopyY MOAENIBHBIX
yuacTkos ¢ STl u yrounenuo npocTpaHcTBeHHO-
BpEMEHHEIX XapakTepucTHK nocnemumx [1, 7, 27].
Bror stan sxnodaeT: (1) aHanus usobpaxeHHil BLI-
OpaHHOil TEpPUTOPHH 3a pa3HLIE TOALI, ocobeHHO-
creit BI'TI, a Taxke dakropos, cnocobCTBYIOLIMX HX
aKTHBH3AUMK (HanuuMe oONOMOUHOrO MaTepuana,
napaMeTphsl KIHMAaTa | T.0.); (2) aHanns xapakTtepH-
CTHK PACTHTENLHOCTH M £€ pachpeleeHHs [0 Tep-
putopun; (3) cbop cBHOETENRCTE © SBAEHHMHAX Ha
cxnoHe; (4) Beibop MOmENBHEIX (KIHOYEBRIX) YUaACT-
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koB; (5) cbop u ananH3 nononHUTENBHOH HH(pOPMa-
LIHH 715 HHX.

Hnentudukauus npuanaxos BTl ua Teppuro-
pPHH HAYHHATACE C M3YUEHUS H MHTEpIIPETALMH ee
H300pakKeHHi: KapThI-CXeMLl, a3poOTOCHHMEH,
CIYTHHKOBEIE H30Opaxenus, miobpamenus c Gec-
MUIOTHLIX TeTaTensHbix annapatos. [lonbop w3ob-
paxeHH i 0OHOH U Tl Xe TepPUTOPHH 33 PA3HEIE TO-
Il TIO3BOMSUT BEISIRIATE HOBLIE CNE/kl OT NPOLLETIINY
BI'Tl u wameHeuuss B pacTuTensHocTH. eTansHas
reoMopdONOTHUECKasl KAPTA CIyXWIa OCHOBOH 1ns
BeIfOpa M TOYHOTD MO3MILHOHHPOBAHHA OEpeBkes [T,
12, 15, 27, 30]. Ceenernus 0 MorogHO-KAHMaTHYECKOH
W3MEHYMBOCTH HCMONB30BANTHCE NPH BLIABIEHHH
NPHYHH W AATHPOBAHWH PAZHLIX THIOB CKIOHOBEIX
sianeHuil, ocobeHHO Ha YUaCTKAX CMELIAHHOTD TeHe-
auca (oM., Hanpumep, [24]).

HMamenenus coctaBa M CTPYKTYPEL PACTHTENLHO-
CTH MO3BOMSUIH KAYECTBEHHO OLEHMBATL YACTOTY
H/MITH MOLLIHOCTE IPOLIECCOB, A C NIOMOIEID IPeBec-
HOfi pACTHTENEHOCTH — TOYHO JATHPOBATE ARMEHMS
(1, 27).

Henocpeacreenusie HabmoneHus (nMTepaTyp-
HEle HCTOUHHKH, ceTk MHTepHer, onpoc ouesnaues,
cobcreeHHble HABMIONeHN, ADXMBHEIE JaHHLIE) He-
peiKo TMPHMBIEKANTHCE KAK HE3ABHCHMEIH MCTOUHMEK
HHGOPMALHH O CKIOHOBLIX SRMIEHMSN W [UIS OLEHKH
MOMTHOTH AEHIPOHHIMKAIIHOHHOTO gatHposatus [34].
3a pyGexom BONBIIHHCTBO TAKHX HCCIENOBaAHHI Bh-
NOMHANKMCE HA YYACTKAX, sl KOTOpPHIX cobpa
MHOTO/IETHHE (MHOTIA MHOTOBEKOBEIE) CBHIOETEN
cTea o cknoHoewx apnenusx. B Poccuu nanBon
KOMHYECTEO TAKHX CEMIETENLCTE WMEETCs LIS

Heix TeppuTophil Kaskasa u [IpuBaiikanss. H3
TemarHueckoil muteparypst [11, 13, 20, 34 .
YTO Psifkl HEMOCPEICTBEHHEIX Habnoxeliil B
paiioHax, Ie HANAXEH MOCTOSHHEIA WO PHHT
BITI, obeYHO AEAANHCE HETTOTHEIM ITOM SIB-
NEHHA, B YACTHOCTH, NTABHHEL, 3ape BAHHEIE
B ApXMBAX, JATHPOBATHCE AEHIPO LHOHHEIMH
meTomamu Tonbko B 40—50% cuy . JTO CBA3AHO C
OCODEHHOCTAMH KOHKPETHEIX OB, Xapakre-
pOM IpeBecHOii pacTHTENBH ) HCHBHOCTEIO

yacTKe Habmona-
eCcKOH maMATH.

npolecca, a TAKKE HATHIH
Teneil ¥ ocobeHHOCTAMH YO

KII0YEBEIX) YUACTKOB,
OpPHAX, PEKOMEHIDBA-
HE TAKHM, Ha KOTOPHIX
I1. ITpu sTOM HenaTensHO
WEeAIIHX Ha HHUX CKIOHO-

Ilpu BeiGope Momen
ocoDeEHHO Ha HOB
JOCE OTHABATE T
npeobnagaet ogu
HAMTHYHE CBEISHHH
BEIX HRIEHHAX ]

B neuapo HWOHHEIX HCCAEIOBAHMAX IS
HIeHTH(H ouenku IITI noneanoii sunanace
IOTION HHGOPMALIMA: COCTAE W CTPYKTYpa
pacTH (buToLEHOTHUECKAS WHIMKALMS),
xapa CIIOEB CENEBBIX OTIOKEHHH (cenn-
MEHTA o-cTpaTHrpadHMyYecKads  HHIHKALHA),
BO3pacT naeMoii apepecHHBl (pagHoyraepoa-

H3BECTHA PAH. CEPHA TEOTPADHYECEAA Tom 84 M3
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Hulif aHanu3) u T.m. [1, 23). Bra undopmauns smecTe

C reonoro-reoMopdOonoTHUECKHMH CBel MH ©
TEPPUTOPHH TO3BONMHT MOJHEE BEIAB Heil
CK/IOHOBHIE SIRMTEHUS MPOLLUIOTO.

I11. MMosessie HeeTenOBAHRA BEITIO ) uoeH-
THOHKALHID NPONLIOR CKAIOHOBOMH HOCTH Ha
MECTHOCTH, (2) oThop H KapTHpo PYLIEHHBIX

BHEIIHHMH BDZ?,,E[BI‘.&L'TBHBMH H H

TpOIb) JAEPEBLEB HA KOHKPETH
(3) yuer paanMuHBIX THMOB

ophONOrHIeCKHE TIPH-
3HAKH, BBEIARIEHH 300pakeHHsAM TEPPHTO-
pHM, HIEHTHDHLIH Cb Ha MECTHOCTH [UIS OTIE-
JIEHHS HX OT Gl tunos I Tl u anTponorex-
bl M3I0EXATH HENPABHILHOH

NMpouwteie BITI u

HHTEpIpera wTaTos [27].

Buibop m BIX JEPEBLEB M APEBOCTOEE TIPH
JOEHIPOH OHHBEIX MCCAENOBAHHAX TIPOH3IBO-
IHIICS W , MeM TNPH JeHAPOKIHMATHIECKHX, H3-
3a pa MUMUTHPYIOWHX GakTopoB, aeiicTry-
HOLLH peso — maBHeii wHaukaTop DITI [5],
XOT, A ¥ KJIHMaT HIPaloT 3HAYHTENBHYIO POJib B

a uun IITL. Orbop nepesseE HA MECTHOCTH
338 ot Tina BTl u Hanmuma nospexaeHHi y

. B genapouHaMKAIMH MCIONBE30BANHCE YETRIPE
Takoro othopa: UeleHanpaBieHHLIH, To

HCEKTaM, METOI CeTKH M caydaiinerii [9]. [Tpu uc-
CNIEIOBAHWH Cesiei M TaBHH NPEHMY LLIECTBEHHO MPH-
MEHSUTH NepBLIi crioco® otbopa, obsanos,/kaMHena-
IoB— no TpaHcexTam [31].

Brifop koHTponsi, B KauecTBe KOTOpPOTO dallle
BCET0 BHICTYMAET ApeBocTOi, rae soaneiictene DITI
MHHHMAIBHO, YACTO ARMSAICA OYeHb TPyOHEM [5]. B
Ka4eCTBe KOHTPOILHBIX HCMOIL30BANM PAALI IPHPO-
CTa, MONYYEHHBIE C HETPABMHPOBAHHBIX JIEPEBLEB,
pacTyurkx (1) Ha coceqHHX HEHAPY LIEHHIX YYacTKax
ckmona |17, 24, 25, 27, 34] unwu (2) Ha Tex xe yuact-
kax, roe uayuanca D11 [15]. Bo sropom ciyuae koH-
TPOJIEM MOIJIH BHICTYNATL H TPABMHPOBaAHHEIE JEpe-
BhSl, ¥ KOTOPEIX (3) psiisl MPHPOCTa NOIYYeHsl C He-
MOBpEXIeHHEIX cexkTopos creona [12], wan (4) saar
OTPE30K Psa, COOTBETCTBY IOIIMIT BPEMEHH HX XKH3-
HH, Korna snuanaue 11 orcyrcreosano [5]. Berpe-
YATHCE M KOMOMHALIHH BEIIEYKA3AHHEIX CIOCOBOB.

Bce momensHEle gepeBbs PHKCHPOBATHCE Ha CITyT-
HHMKOBBIX H300pakeHH X, (hoTorpadHpOBATHCE, 3aITH-
ChIBaNACH HHOPMALIHA 0 HHX (BBICOTA, AHAMET, Xa-
pakTep NoBpeXAeHMIl, KAYECTBO KEPHA, HATHYHE CO-
cenHHX aepesbeB M T.n.). B coyuae, korma Ha
H3y4YaeMbIX YYacTKax MOJOr AEpPeBLEeB JO0CTATOYHO
IUIOTHEIH, PEKOMEHIOBANOCH NMPOBOIHTEL OOBIYHOE
KapTHpOBaHHe Oepesben [27].

Jns BEIAABIEHHS W JATHPOBAHHUS ABIEHHH YIHTEI-
BAIHCh PalIHYHLIE THMHE BHEWIHHX H BHYTPEHHHMX
HapymeHHil nepesbes (oM. Tabn. 1), koTopeie npen-
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cTannAioT coboii MexaHHYEeCKHE MOBPEXIEHHA W Ha-
PYLIEHHS LEJIOCTHOCTH AEPEBLER W/WIH POCTOBLIE
[eaKIHH HX pasnuuHbX yacTei [7, 28].

Jlnsi ananu3sa poOCTOBHIX peaklMii MCNONBIOBA-
JIMCh TPH BHIA JPeBECHBLIX 0Dpa3loB: CIIMJ, BEITTHI
(knun) 1 kepu. Ha cnune ¢mkcupyercs Boa qoctyn-
Has HHgOpMalHH, HO B3ATHE Takoro obpasua semis-
eTCsl NeTANBHEIM s Aepesa. B ciyuae kepHa senuka
BEPOATHOCTE MOTEPH 4acTH Heobxomumoil mHpopMa-
LIHH, HO B3ATHE TAKHX 00pa3lioB HaHMeHee TPABMaTHY-
Ho s gepesa. [Ipu coBpeMeHHBIX AEHIPOMHIHKALIH-
OHHLIX HCC/IEAOBAHMAX, KAK NMPABHIIO, C KHMBBIX Jepe-
BEEB DPANTHCh KEPHBI, C MOTHOLLINX — CITHIILL/BHITTHIIEL.
O6pasiun 0bevHO OTOMPATHCE HA BLICOTE BHIHMBIX
NIOBPEAIEHHI WIH B Npeienax WIOTHYTOTO CErMeHTa
creona [25, 27, 29, 31].

CrangaprHas BenWYMHa MHHHMAILHOTO pa3Mepa
BEIDOpKH, HeoOX0aHMas LIS JaTHPOBAHHA ABIEHHI,
B JIHTEpPATypEe OTCYTCTBYET, NMOCKONBLKY €€ pa3Mep
BO3PACTAET MPH YBEJIHYEHHH IUIOLIALH H CIIOXKHOCTH
crpoeHus yuacTkos ckinoua ¢ DITI, tuna BITI, a
TAK#E 3ABMCHT OT JIMUHOTO BHIGOpa MCCIegoBaTels.
Ee pexomenayeMulii pasMep y pa3HbIX aBTOPOB CHIIb-
Ho sapeHpyeT: oT 20 go 100 gepesses [9, 11]. O6mee
IMIMPHUECKOE TNpasuno: “uem Gonblle, TEM yd-
mwe”. B TeMaTHueckux HCCNENOBAHHAX MHHHMANE-
HElH pasmep BuGopku — 6—35 nepesses. Ho pexon-
CTPYHMpOBaHHAM M0 HHM 4acToTa COORITHIH CuMTANach
HEMONIHOM, & NPOCTPAHCTBEHHAS PEKOHCTPYKIIHS —

POK COCTARISUIM HECKOJILKO COTEH H JAKE THIC
NEPERLER MPH paboTe Ha KPYMHEIX H CIOXH
CTPOEHMID yuacTKax cknoHa. Ho takue mccne,
HHA SRIATHCH [UTHTEIEHEIMH [0 BPEMEHH H
HOMHMYHBIMH Mo 3aTparam [8, 9, 13, 28, 31

ITOMY TPH OMNPEIeNeHHH Pa3MEPa B
MEHI0BATOCE cOANaHCHPOBATE NMPOION BHOCTE

MCCIENOBAHHS, TOIEBYID JOTHCTH BaHHH
TEXHHKH Oe30macHoCTH M (hPHHAHCOB T [8].

tparmenTapHoi. MakcumanbHele pasMepsl BHK

KonuuecTro KOHTPOIBHEIX €] BIUHO CO-
crasnano ot 15 go 30. Ina noct ) DieHHOH
(noxkansHOii) ApeBECHO-KOIL I PKPOHONOTHH B

3aBHCHMOCTH OT BO3PacTHO Hsl IPEBOCTOER
OTOHPATHCE AEpeBbs Kak 3 , TAK H pasHoro
BO3pacTa, THOOo CBeeHHA %ame OTCYTCTBOBAIH
(5, 15, 29].

IV. JlabopaTopuwe oBaHHA BKIodanoT (1)
NOATOTOBKY H M coDpaHHBIX ApEeBECHBIX
obpasuos, (2) ne HOE OaTHPOBAHHE IPEBEC-
HO-KOMNBLEBLIX CEPHIY (3) ONpedcicHHE BPEMEHH
OBOTO HRJIEHHS C MOMOLILIO Pa3-
POMHAMKALIMA M KOHKPETHBHIX

HHIMKATO npeneneHHe HHTEHCHBHOCTH Pe-
AKIIHH e 4 OCHOBE 3TOTO OleHHBaeTcH (5)
HHTE CKJIOHOBEIX SRIEHHI.

TOTOBKH, H3MEPEHHS IPEBECHEIX 0D-
pasios MEPEKPECTHON NATHPOBKH SRIAIOTCH
cTaHIa u. [Ipu nepexpecrHoii gaTMpoBKE cpas-
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HMBAMHCE HHAWBUAYANTLHEIE DAL DIMPHHEI TOIUUHELX
KOJIEL H HAXOIMIOChE COOTBETCTBHE B Xapa HX W3-
smenuneocTH. Bee sTi npouenypul nogpob HEI

B mTeparype [5].

[Mpu perpocnexTHBHOM OATHPO ENeHHil
HCTIONB30OBANCH PAN METONOB Oe MKALHH,
OCHOBAHHBIX HA W3IMEHEHHH pa3 CTPYKTYDEI

TOJWYHEIX KOJEL JPeBECHHEL, a
PEBLEB, C COOTBETCTBYIOLMMH
mapkepamu |2, 3, 27, 30].
Tpaemamuweckan dendpy
HHE BPEMEHHM HAHECEH

BO3pacTa oe-
KaTopaMH, HIH

auus — onpenene-
AHHYECKOTD TOBpe-
TpaBMa (paHa) npe-
LIYHO COMPOBOXIAEMan
PHoit Tkanu (oM. Tabm. 1),
Kpaes paHeBOH MOBEPXHO-
@ 11IAET MECTO paHEeHHsl, Ha-

€ BELECTBa H crnocobcTeyeT

HMYLIECTBEHHO CTBO
obpazoBatmem (2) i
KOTOpasi pa3pacrae
CTH CTBONA Aeperf,
KAIUIMBAET TTHT

IAKHBIEHHIO, TpasmaTuueckas IeHAPOHHIH-
KallHs XOpo WLUTIOCTPHPOBaHA, HANPHMED, B
[7]. Canta ], 4TO ANSl TOUHOTO AATHPOBAHMS
TpaBM H HepeBa HaWIy4dIIMM HarpasieHHeEM
B3HATH (ecnu HET BOIMOMXKHOCTH B3STh CITHI)

P CTBOJIA HEJANEKO OT TPABMEI, TIE OIHO-
BpE, MEIOTCH B HAMWIHH KAILTIOCHAS TKAHb U
Ta ANBHEIE PAIEI TPABMATHUECKHX CMOJISHEIY
X0 pPH NPaBMIEHOM OTOOpPE NEPEBLEB 3TO HAH-

ueckoil akrusHocTH. M3 ananuza pexomenno-

OCh HCK/IIOYATh YIUTHHEHHEIE (2 M) H 0YeHB Ma-

nenekre (<20 cm?) TpaBMBI, a TakcKe TpaBMHL Y
HebonbiMx Aepesbes (ouamMeTp <5 cm) [30].

K sToMy xe BHIy HHIHKALIHH YCIOBHO MOXHO OT-
HECTH M onpegeneHue roga rubenu gepesa. Mapke-
pui: (1) crosnumii cyxoi wnm nexauimii creom, (2)
neHs. ['og pocra nocneanero nabniogaemMoro roguy-
HOTO KONBLIA ONPENesuIcs NOCIe NepeKpecTHOoi 1a-
THPOBKH H3yuaeMuIX oGpasuos ¢ koutponem [30].

TounocTs gaTupoBaHusi TpasM OOBIYHO COCTAaB-
nsiet £1—2 r., HO OHa MAgaeT B CIyYae MOTEPH MEPH-
thepHUECKHX TOOHYHBIX KOMEL MPH MeXaHHYeCKOM
COHPAHHH IPEBECHHBl WIH NPH €€ OTCAaHBAHHH 110~
CJIE BEICEIXAHHA HIH THHEHHH.

@:& HAIEXHBIE HHIHKATOPLI MPOLLIoi reomMopdio-

Hendpomempuueckan unduxauus — OnpeacncHHe
BpPEMEHH BO3NEHCTBHS CKIIOHOBEIX SIBIEHHI MO M3-
MEHEHHSM abCONMIOTHEIX WIH OTHOCHTE/NLHEIX BEJIH-
UHH pagHansHoro npupocta. CylecTsyooT asa noa-
XOfla B paMKax 3Toil geHapouHgnkauun. B nepsom
Cllyuae MapKep: pPe3Koe, 3HAYHTEILHOE M OTHOCH-
TENLHO MPOJO/DKHTENBHOE H3MEHEHHE (CHHKEeHHe
WIH MOBLILIEHKHE) npupocTa gepesa. Huousuayans-
HElE pAAbl AGCOMIOTHBIX HIH HOPMHPOBAHHLIX BEJIH-
UHH MPHPOCTA MO KaI0MYy HapyLIEHHOMY JepeBy
CPaBHHBAIHCH C JIOKATLHOI ( KOHTPOJIB) XPOHOIOTH-
eii. Cnocobwl aHanu3a TakMx H3MeHeHHMil pocra,
MPOBOIHMBIE TI0 KAXI0MY ApeBecHOMy obpasiy oT-
OenkLHO, eme He yHubuuupopanwul. Takue kpubBnie
pPOCTa AHATH3HPOBATHCE (1) BH3YAIbHO MO HHAEKCAM
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NPHPOCTa TPABMHPOBAHHEIX H KOHTPOJILHLIX Aepe-
BeeB [27] uiaM no KauecTBEHHBIM KPHTEPHAM OLIEHKH
[11] nubo (2) no KonHYECTBEHHEIM MOKA3ATENAM HH-
TEHCHBHOCTH OTKJIMKA JEpPEBa C yUeTOM KaTeropuii
[14, 16]). Hroroseie pesynbTaThl MPEACTABNAIHCE B
BH/IE NIOTOAHYHEIX rpadHKoB/TabnHL IMHAMHKH KO-
JIHYECTBA JEPEeBLER C H3MeHeHHsaMH npupocta. Mc-
CleA0BaHHS MOKAZAIH, YTO TAKOE MOBLILLIEHHE PH-
pOCTa MOXET MATH ¢ HEKOTOPHIM 3amna3fikiBaHHEM,
NO3TOMY OHO SBIANOCE AOMNOJHHTENLHEIM Mapke-

[POM K OPYTHM THNaM HHOukaTopos npouutksix DI
[13, 30].

Bo sropoM ciyuae MapkepoM SRMISUIOCE Pe3Koe,
IHAYNTENEHOE, HO He 0DA3aTeNEHO NPOIOMKHTENE-
HOe cHH#eHHe npupocTa nepeea. Mugexc npupocra
paspaboTaH Ans JATHPOBAHWA Celeil M BRIYHCIAICH
KAK YACTHOE OTHOLIEHHI! BETHUMH LWIHPHHEL COCETHMY
KOJIel] TPABMHPOBAHHEIX ¥ KOHTDOJIBHEIX JePeBLEB.
Peaynsrar npeactannaics B BHAE rpadHKOB HHAMHKH
HOPMHPOBAHHOTO TPHPOCTA. YCIOBHEM HCMONBE3IOBA-
HH# 3TOT0 HHIEKCA ARIANCA DNW3KHiT BO3pacT TpaBMH-
[OBAHHBIX W KOHTPONBHBIX IepeBkes [4].

¥ nocTpoeHHBIX L8 HeNeH IeHIpOMETPHYECKOH
HHOWKALMH XpPOHOMOIHH pagHansHOro TNpHpoCcTa
€CTh ECTECTBEHHEIH OTpaHHYHMTENbh HX ANMHTENBHO-
CTH, CBA3AHHLIN C MPOJOIAKHTENEHOCTRIO HKH3IHH Ie-
pesbes. [IpeononeTs 370 orpaHHYEHHE MOXKHO, IPH-
MEHAA JATHPOBAHHME MOOWYHBIX KOJel NoMIyHCKona-

FOpH30HTOB Ha CENIEBRIX KOHYCAX.

eMoii IpeBecHHEl 3 norpefeHHEIX TABHUMH c:anm(

Medhopmanuonnan dendpourduxanyus — onpe,
HHE BpEMEHH HAYana IKCLEHTPHYHOTO POCTa
Iepesa NpH HAKIOHE H/WiIH u3rnbe ero ocH
DKCUEHTPHYHOCTEL POCTA SBISETCS KOCBE
IMKATOPOM OMOJ3HEH, CNION3aHWA CHE
KH KOTOPBIX NPEIJIDAEHO HECKOIBKD (ho
HOBAHMS TIOKA3ANH, YTO TMOARIEHHE
KOJEl] TIOC/E OMOM3IHS MOXET 3ar
CKOJIBKO JIET, T.€. OHO MMEET Cabhl
Gurusmu  [33]. Crparerns o
NPHPOCTA HA MPHMEPE OMNON3HE
dopManHoHHEI MeTOn npe i
115 JaTHPOBAHHA CENei H g
NONOIHHTENLHOMN MPOBEP

Anamomuveckan uKauuAs — OTpenene-
HHE BPEMEHH NOsBHeH eHEHHIl B aHATOMMYE-
CKOH CTpYKTYpE [ wl. Mapkepni: (1) Tpasma-
THUECKHE (TEpMH bIVEMEI B 3apybexHoi

HCMOJIB3IDBATE

. 34], uto Tpebyer

JIHTEpPATYPE), WIH MaTOMOrHYeCKHe (B OTEYeCTBEH-
HOH nHTEpaTy ONSIHEIE XOOK H (2) peakuHOH-
Has JpeBecHH IpeBecHHa paclIHpeHHs/CHa-
THH (CM. T 1Y Bror MeTon Xopollo NpoHILTIO-
CTPHpO . Meron ycnewso ucnons3osancs

HHS CKJIOHOBBIX SBIEHHI Ha KOHY-
reHe3nca B pailoHaX ¢ MyCCOHHBIM
Jle TABMHEI CXOAAT B HAYAIE CE30HA Be-
enu — B koHue | 24]. [1pu ceoeit Bricoko#
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TOUHOCTH (CE30H, MECHL) ITOT METO TPYAOEMKHIT 1
3aTpaTHEIH no spemMenH [31].

Ycranomneno, uto TpaBMaTHYeCcKHe
X0kl MOARISUTHCE B TEUEHHE TPEX Hele
pa B gpeBecHHe XBoitubix p. Larix, Pi
00pa30BLIBANIACE ¥ AepeBbes p. Pi
psime pabor [21, 33] ormeuanocs,
JEpeBa MOT/IH MPOSABRIATLCH C
HH H PasnM4aTsCs ¥ Pa3HBIX BH

Peakumounas apesecu
ODBIYHEX KONbLAX, hopMYy:
pasyeTcs Nocjie HAKIOHA
KALIHH Yalle MCIMOoNb
XBOHHBIX, KOTOpas BH
Jiee TEMHOMY LIBETY
HA W 3KCLIEHTPHYHA
HY 00pa3oBaHH -§ HA

T MHEIE, YEM B

HHE KJIETOK H 00-
creona. Jlna uamgn-
WL IpeBecHHa CHKATHSA
B0 onpenenseTcs no Go-
. Peaxunonnas gpesecu-
A HMEHOT OBy IO IpPHIH-
wioH creona [30, 33).

lpounduxayus — onpegeneHue
5 OCHOBHHIX TeHepauuii nepe-
OBOE ARIeHHe OBLI0 IOCTATOUHO
YHHUTOMXHTE I€PEERS, TO €70 OLEH-

Bozpacmu
BPEMEHH T

Kepy. DTOT METOI TAeT MPHONHIHTE b~
gathl coburrus: ot 1 go 100 met [1, 27,

TOUHOTO BO3pacTa AepeBa M0 TOOHYHLEIM KOJILLAM,
pas C NOBLILIEHHEM BO3PACTa TONBKO YBEIHIH-
cs, ¥ (2) BHOoCneUMHIHOCTEID H JTOKATEHO-

CThIO BPEMEHH 3ace/leHHs AEPEBLAMH YUaCTKa Tep-

PHTOPHH MOCJE PaspyLUHTENLHOTO CKIOHOBOTO SIB-

JIEHHS.

[lepBas HeonpeaeneHHOCTEL CBA3AaHA C NIOACYETOM
KONEL [UIsl ONpeleneH sl MaKCHMANLHO GIH3Koro K
peansHOMY Bo3pacTa fepesa. Bospact Bwumcisica
CYMMHpOBaAHHEM KOJIHYecTBa Kosel Ha (1) obpasue
IOpeBECHHEI, (2) OTpE3Ke KEPHA OT LIEHTPa OTCYTCTBY-
I0LIEH CEPALEBHHEL A0 MEPBOTO OKOIOCEPILEBHHHO-
ro Konela, (3) BelcoTe BIATHS KepHA OT “ueiiku kop-
Hsa” [6]. Ilns onpeneneHlsi KOMHYECTBA TOMHYHBIX KO-
Jiell BCIENCTBHE HETOUHOIO TNpOXOXAEHHs Oypasa
uepe3 LIEHTP CTBOMA JAEPEBa MOXHO HHTEPIIOIHPOBATE
pasMep roIHYHOrO NPHPOCTA MyTEM YCpeIHeHHs pas-
MEPOB TPEX CAMBIX CTAPLIX (OKOIOCEPALEBHHHEIX) KO-
nell, HalineHHbIX Ha KepHe [ 16]. Ecnu napneveH b1 13
JEpeBa KEPH MMEN CTBOJIOBYIO THWIb, TO B 3BHCHMO-
CTH OT ee pa3Mepa TAKHE KepPHEI THOO He YUHTHIBAIH,
n1bB0 YBEIHYHBATH BENMUHHY MONPABKH HA BO3PAcT
¢ yueToM ocobeHHOCTell pocTa mepeBses GNHIKOTO
Bo3pacTta ¥ uToLEHOTHYeCKOrO nonoxkenus. [1pu-
Daeka Ha BEICOTY B3sTH# 00pa3iia OCHOBaHa Ha J0My-
LIEHHH, 9TO CKOPOCTh POCTA JEPEBLEB B MOJIOLOM
poapacte (B TonuuHy H 0o 0.5—1 M B BEIcOTY ) THHEH-
Ha ¥ OHHAKOBA y BCEX JAEPEBLEB JaHHOTO BHIA HA
stom yuacTke [16]. Hpyroit cnocob pacueta: BeICOTY
JepeBa JelHIH HA KONMUYECTBO TOAMYHEIX KOJIEL]
(net) mns momyueHUs cpeaHeil CKOPOCTH rOQMYHOTO
JNHMHEHHOTO NPHPOCTa A Kaxkaoro gepesa. Bricora
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B3ATHs 0Opa3ila NoToM Je/THIAChk Ha BETHYHHY 3TOTO
NPHPOCTA IS MOTYYEHHS KONHYECTBA OTCYTCTBYIO-
wux koney [6]. Bropoii cnocob pacuera Hrin qocra-
TOYHO TOYHEIM Y OLICTPOPACTYUIMX IHCTBEHHLIX BH-
noB HeboNbLIIOro pa3Mepa.

Bropas HeonpeneneHHOCTL CBSI3aHA CO BpeMe-
HEM, TIPOLIENIIMM OT MOMEHTA OCBODOXKIEHHS Tep-
PHTOpHH OT Aepesbes B peayastate D1 Tl no momenTa
NOABJIEHHS M 3aKPEIUIEHHs Ha Hell MepBbIX IepeBLED.
BroT BpeMEHHOH pa3peIB YBEIHYHBAETCA MpH Hebna-
TONPHATHEIX KIHMATHYECKHX, TIOUBEHHLIX (aKTopax,
HECEMEHHEBIX rofax u apyrux ycnosusix [33]. Bemmaury
pa3priBa He OLEHHBATH, HO 110 BO3PACTY JEPEBLEB Cy-
IHITH O MHHUMEATEHOM BO3PACTE CODLITHS.

B uenom, TOUHOCTE JaTHPOBAHHA PEAKLHH ¥ OT-
OeNbHEIX JEPEBLER Ha OCHOBE MapKEPOB TPABMATH-
yeckoil WHIMKAUMH 0DRIYHO cocTamnser |—2 romga,
meHapoMeTpHueckoi — | rom, aHaToMuueCKOH — Me-
Csill, CE30H (HO BO3MOXKHO 3anajgkiBaHHME PeaKiHH
mepeBa Ha sANEHHe), gedopMauuoHHoi — ot | mo
HECKOIILKHX JIET, BO3pacTHOM — npubnusuTensHas (oT
1 mo 100 net). OcHOBHBIMH MapKepaMH LIS JaTHPOB-
HM#A JIABAH, ceneil M o0BanoB/KaMHEeNanoB SRIATCH
MApPKEPhl TPABMATHYECKOH M OeHIPOMETPHYECKOH
HHIHKALMH, AOMOIHHTENLHEIMH — BO3PacTHOH M
nedopmaunondoii. Mapkepsl anaToMuueckoi HMH-
OHKALIMH 3apEeKOMEHIOBATH cebA B YCIOBHSX MYyC-
COHHOTO KJIHMATA.

Ouenrxa unmencusnocmu omiauxd. CreneHs oT-
KIIHKA OTOENBHEIX AEPEBLEB Ha CKIOHOBOE SIBIEH
H3MEHAETCH M0 HHTEHCHBHOCTH, B TIPOCTPAHCTBE
BO BpemMeHH H 3asucHT oT Tina I TI, Guonoruy
ro BHIa H BO3PacTa Aepesa, crpaTerny otbopa

LIOB H [aXe XapaKTepa BRISRIEHHBIX Hapylle -
pesa [9, 30, 32]. B nocnennee spems npH 51
IBa MOAX0Ja K OLEHKE HHTEHCHBHOCTH ze-
pesa. [Ipu nepsom nogxome nna pkepa
BBOOHNIHCE 3—4 KaTeropHu no HMHTE OCTH OT-
KIHKa gepepa (o cnaboro mo cun Mo Kade-
CTBEHHBIM M KOJMHYECTBEHHLIM AM. 3atem

BEIMHCIANACE HHTEHCHBHOCTE C
no popMynamM ¢ IPHCBOEHHEM

noii kateropu [ 14, 16, 30, 34J&Ip!
HMHTEHCHBHOCTE OTKIHKA
YECTBEHHO Cpasy Mo Hec
OLIEHHBATACE HHTEHCH
nubo no dopMynam, i

OHOTO SIBNEHHH
1§ Beca 15 Kax-

TOPOM MOAXO0IE
npeaeislack Ka-
M Mapkepam. JaTem

UEHHH, HCNONbL3yeMEle
pHii MHTEHCHBHOCTH OT-
KJIHKA JePEBa H HHTE! HOCTH CKJIOHOBOTO SIRIIEHHS,
NOTYYATHCE M YECKHM ITYTEM NMPH TEMATHUECKHX

HCCIIE0BaH BHEIX YYACTKOB CKJIIOHOB H 3aTeM
ObLTH 0606 .9, 13, 14, 30, 34].

Har CKJIOHOBOTO SIBJIEHHS CUMTAIOCH
Gonee M, ECIH OHO moaTBepxkaanock (1)
pa3 POMHIMKALIMOHHEIMH MapKepaMH M
(2) Ha sKHX gepessax [16, 30]. lna nossime-
HUS HATEWIOCTH PEKOHCTPYKIIHIH CKIOHOBHIX ABJe-
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HHii pazpaboTaH YeThIPEXMIATOBLIN ANTTOPHTM, KOTO-
phiii MO3IBONKA OTOENHTE JABHHHLIE HApy M OT
HAPYLIEHHH, BEIIBAHHEIX KIHMATHYEC MM
HHBIMH 3K30TeHHEIMH (hakTopamu [ 13]

Y. Ilpocrpascreenno-spemeHaasn
BKJTIOUAET B cebf OLEHKY NpoTsKe
HO# BEpPOSITHOCTH CKJIOHOBBIX #
TeHcueHocTH DI T, Kauecteo KIHH 3aBH-
CHMT OT KOJIHYECTBA, NPOCTPaH ro pacrnpeiese-
HHH M BO3PacTa OTOENBH BLEB, a4 TAKKE
cTpateruy oTbopa apesecH LIOB M BHJA AepeBsa
[31]. IlpocTpancTBEeHHO- BIE XAPAKTEPHCTHKH
CKJIOHOBBIX SIBJIEHHIA MBANHM KOIHYECTBEH-
HBIMH H MOTYKOJIHYECT. H METOJaMH.

Ipocrpatcreex
CTAHABMHBAIACE T

TEM HIIH HHBIM
Ha cnytHHKOB

suxerHocTs D111 Boc-
npeeNeHHn 3aTPOHYTHIX
eM JIepeBEEB Ha MECTHOCTH.
paXEHHHAX OTMeuanHck nubo
pa3HOoil HHTEHCHBHOCTH B CO-
oy |14]. nubo nepesss ¢ pasHbIM
pACTAMIHE HA JANeCeHHBIX KOHY-
eIHHE MoAkI IPH NMPOCTPaHCTBEHHOI]
¥ CODBITHIT CTAND MPHMEHATHCH -
Hposanne [18].
BTATEL HATHPOBAHHA ABNEHHI NPHBOIHIHCE
B abmuu/ mHarpaMm abCoMIOTHOTO WIH OTHO-
CHTEJEHOTO KOJIHWYECTBA JEPEBLER C HAPYLIEHHSAMH

a no romam [7, 10, 14, 16, 17, 25, 31, 34]. Ha ux
& OBE PACCUHTRIBANKHCE YACTOTH 3THX CODHITHIT o

fecaTuneTuaM (frequency) mam nepHoasl NOBTOpHO-
ro cxoma ceneii/masuH (return period), npencrasnsie-
sMiule B BHOe (1) tabnuu/ouarpams [7, 10] wam (2)
KAPT C YUETOM PaCTIONOXEHHS IEPEBLED C TPABMAMHM
[10, 31, 32] unw ¢ icnonb3oBaHHEM UHQPOBOI MOTE-
11 abCoMOTHONH BHICOTEL H MECTONONOKEHHS Jepe-
BBEB, HAPYLIEHHBIX TIPH KAXIOM PEKOHCTPYHPOBaH-
HOM aBneHnH [18].

HMHTeHCHBHOCTE CKJIOHOBOTO SIBIEHHS OLIEHHBA-
nack nubo no dopmynam [11, 14], mmbo Ha ocHoBe
MpocTpaHcTBeHHOTO adanu3a [7, 12]. B nepsom coy-
Yae YUHMTEIBAIOCH KOJIHUYECTBO HAPYLIEHHBIX [gpe-
BBEB W MHTEHCHBHOCTh MX WHAIMBHAyAILHOH peax-
unn. OcraeTcsi AMCKYCCHOHHBIM BOTIPOC O MOPOTO-
BOIl BeJIMUMHE OTPEArHPOBaBLIMX Ha Bo3leiicTBHe
nepesbes [8, 9, 11]. Bo sTopom ciyuae aHanu3Mposa-
JIOCH TPOCTPAHCTBEHHOE PAclpeeieHHE JEPEBLER C
pasHeIMH BHIamMH Hapywenunii. Omveuanocs [14], uro
JATHPOBAHHWE SIRTIEHHI HE BCErIa BO3MOXHO, 0CODeH-
HO €CJIH OHH CTPYNIIMHPOBAHE! BO BPEMEHH HIH HMEIOT

OIpaHHYEHHOE PACTIPOCTPAHEHHE HAa KOHYCE.

SAKITIOYEHHE

B kpatkom ofzope nuTepaTypel paccMOTPEHBI
JEHIPOHHIHKALMOHHEIE METOIL! BLISIBIEHHS!, IATH-
pOBaHMSA M PEKOHCTPYKLHH ceneil, nasuH, obpa-
nos/kamHenanos. Habop stux metomos u adiex-
THBHOCTh WX HCIIOJIB30BAHHA BaPLMPOBATH B KaX-
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I0M KOHKPETHOM NOPHOM PaiioHE B 3aBUCHMOCTH OT
npeobnanamouiero Tina I TI, Guonoruueckoro suga
H pacnpeneneHMs JPeBECHEIX PACTEHHI B NpoCcTpaH-
CTBE, IPYyTHX oCODEHHOCTEH TEPPHTOPHH M KIMMAaTA.
Ins oueHkH 3THX NPOLECCOB OCHOBHEIMM SIBIANACH
TpaBMaTHYECKasi M IeHIPOMETpMYecKas MHIMKA-
LIHH, JONONHHTEIEHEIMH — BO3pacTHasA M aecopma-
uHOHHAA. AHaToMHYecKas HHAUKALMS TpebyeT npo-
BEPKH B YCIOBHAX KOHTHMHEHTANLHOTO KIHWMATA.
Bpemennan rmybHHA AeHAPOMHIHKALIMOHHEIX MC-
CNeNOBAHHMI B MPOLLTOE — HECKOIBKD JECHATKOB/ cO-
TeH JeT. YBelHuYHThL 3Ty rybHHY MOXHO B Ciyuae
HCIONB30BAHMSA TOAHYHLIX KOJEel MoyHCcKonaeMoi
apesecuHbl. MHOMkaTOpaMu coy®unu Aepesss yaie
XBOHHEIX BHIOB, 3 OCHOBHEIMM MapKepaMH MX peak-
UM — M3IMEHEHHA B CTPYKTYPE H paiMepax rogHu-
HEIX KOJIEll, a TAKJKE BO3PACT JepeBbeB. Takue Hecne-
NOBAHHMA BHINOIHANTHCE NMPEHMYLIECTEEHHO B rop-
HEIX pailoHaX CEBEPHOIO MOMYILIAPHS.

Onucannbie MeToasl (PMKCALHH CKIOHOBEIX SB-
NeHHIl UMeoT CBOH OTPAHHYEHNS, KOTOPEIE BIIMSIOT
Ha MOJHOTY PEKOHCTPYHPOBAHHOI BpeMeHHOH Xpo-
HOJIOTHH CK/IOHOBRIX ARTEHHI 1 BRISIBIEHHE MX TTPO-
CTPAHCTBEHHOID DACTpPEJENeHHsl Ha KOHKPETHOM
yuacTke MecTHocTH. [lpocTpaHcTeeHHEIE peKOH-
CTPYKLMH OrPpaHHYEHLl HATHUYHEM IEPEBLEE M HX
pachpeneneHUeM Ha TEPPUTOPHHA, BPEMEHHBEIE — HMX
BO3PACTOM, a TAKKE TOUHOCTEIO JATHPOBAHMSL.

MH METOOAMH 40 CHX MOp NpobleMHEIMH OCTA
CleaymlHe MeTonMueckue Bompockl: (1) Miggas
MATbHBI pasMep BEIBOPKH HapyLIEHHBIX jlepeé
HeoOX0AMMEIH 15 OLIEHKH CKJIOHOBEIX SBIIE
BEIIEJIEHHE M3 UIHTENBHLIX PSA0B paj ro

NPHPOCTa reoMOp(OIOTHYECKOTO CHIH Ja-
tuposanuu DITI; (3) neonpenpenenn olleHKe
abCoNIOTHOTO BO3pacTa AEPEBLER H BPEMeH MSacene-
HHA TEpPUTOPHH; (4) npuMeHHMOCT OB, pa3-
paboTaHHEIX ISl JaTHPOBaHHA O ., K NaBH-
HaM; (5) KOTHYECTBEHHEIE KPHTE HKH HHTEH-

CHBHOCTH OTKJIMKA JEpPeBa Ha C
NoMollkio Mapkepos; (6) kau
CTBEHHEIE KPHTEPHH OLEHKH
HOBOTO SIBJIEHHS H MHHHM

Ha OTPearHpoBaBLIMX Ha H

Ta IarHpOBaHHH KpY
IDEHIPOHHIHKALIHO

BOE ARIEHHE C
BlE H KOJIH4Ye-
CHBHOCTH CEJIO-
OpOTOBad BETHIH-
BeEB; (1) HEMOMHO-
CEKJIOHOBRIX SBISHHI
TAMH.

IepcnekTuan [ @ HIIMX HMCCNenoBaHHH CBi-
3aHEl HE TONBKO C 1MEM BHIIIENEPEUHCIEHHBIX
BOTMPOCOB, HO H §aKTyaATH3aluell feHIpoHHIHKALIH-
OHHLIX HCCIIE, it 8 Poccuu Ha HOBOM MeTOIM-
YECKOM YPO!

HMHAHCHPOBAHHE

He HHE OBUIO BHIMIOMHEHO B paMEax rocOmog-
#HeTHOH Mo AAAA-ATT-117013050039-4,
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Since the beginning of the 21st century dendrogeomorphological research are abruptly activated in Western
Europe but are appreciable reduced in Russia. In the present foreign literature, the new methods and
proaches of dendrogeomorphological research has been developed and discussed. The article goal is an
view of the dendrogeomorphological methods for identifying, dating and reconstructing the geo
events (debris flows, avalanches, rockfalls), their advantages and limitations at different stages of a
geomorphological study. The dendrogeomorphological research are based on the J. Shroder’s *
event—response” concept. The disputable questions and unsolved issues of the dendrogeom
considered.

are

Keywords: dendrogeomorphology, debris flow, snow avalanche, rockfall, tree-ring, inj i@yincrement,
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