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Annoranus. Hapacratonue karactpoduieckue clieHapiH MOCIeACTBUH I100aIbHOTO TOTETUICHUS OTIpeie-
JSIIOT aKTyaJIbHOCTh OLIEHKH YITIEPOAJICTIOHUPYIOLIEH CIIOCOOHOCTHU MJIaHEeTapHON pacTUTENbHOCTH. [lo3ToMy
HCCIIeIOBaHUE CTPYKTYPbI M KBAIMMETPHH OMOMACCHI JPEBECHBIX U KyCTAPHUKOBBIX PACTEHUH UMEET BaKHOE
3Hadenune. [Ipoanann3npoBaHo HECKOIBKO METOI0B HEPA3PYIIAIOIIETO KOHTPOJIS IPEBECHHBI, KaXAbIil U3 KOTO-
PBIX HMEET CBOM OIPaHUYCHUS, U IPEACTaBICHHbIM KPaTKUH UX aHAIN3 MOXET CIIOCOOCTBOBATH BHIOOPY Bapu-
aHTa, HauoboJee MPUTOJHOTO AJISl TOTO MIIM MHOTO METOJIa Hepa3pyLIaloiero KOHTpouis. [lan aHamm3 cocTosiHUS
npoOIeMbl KBATMMETPHUYECKON OLEHKH (PUTOMACCHI JEPEBHEB KaK CBHIPhS B MPOMBIIUICHHOM HPOH3BOJICTBE,
TaK M B CENEKIMOHHBIX Iporpammax. Iloka3aHbl BO3MOXKHOCTH KBaJTMMETPUYECKON OLIEHKH TPEBECHHBI IIy-
TeM Ja3epHOro 30HANpPOBaHMA. BopToBOe M HazeMHOE Jla3epHOE CKAHUPOBAHME JIAET C BBICOKOH TOYHOCTHIO
XapaKTepUCTHKU CTPYKTYPBI AepeBa M JIPEBOCTOSA, KOTOPHIE CBSI3aHBI C MJIOTHOCTHIO ApeBecHuHbl. PazpaboTka
KaprorpadMuecKux MPOAYKTOB M0 reorpagMuecKuM IpadeHTaM B COYETaHUH C BO3MOKHOCTSIMU TUCTAHLIOH-
HOTO 30H/IMPOBAaHMS JIOKAJIbHBIX CTPYKTYPHBIX MOKa3aTesieil JPeBOCTOEeB 00eCIeurnBaeT MOAACPIKKY MEITKOMAcC-
mrabHOTO KapTorpadpupoBaHus MIIOTHOCTH APEBECHHBI. JlaHa XapaKTepHCTHKA BIEPBbIE COCTABIEHHON 0a3bl
JAHHBIX O KBAJIMMETPUH OMOMACCHI JI€CO00pa3yIOLIMX OPOJ LEHTPaIbHOH EBpasuu 1 HoKka3aHbl IEPCIEKTHBEI
€€ MCII0JIb30BaHMs.

KuroueBble coBa: Hepa3pyIIalONIi KOHTPOJIb KadecTBa APEBECHHBI, TNIOTHOCTh JPEBECHUHBI, TPAaXEHTHAS
CTPYKTYypa, yroJl MUKPOBOJIOKOH, PETPECCHOHHBIN aHAJIN3, JITA3EPHOE 30HUPOBAHMHE.
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Abstract: The increasing catastrophic scenarios of the consequences of global warming determine the
relevance of the assessment of the carbon-depositing ability of planetary vegetation. Therefore, the study of
the structure and qualimetry of the biomass of woody and shrubby plants is important. Several methods of non-
destructive testing of wood are analyzed, each of which has its own limitations, and the presented brief analysis
of them can contribute to the choice of the option most suitable for a particular method of non-destructive testing.
The analysis of the state of the problem of the qualimetric assessment of the tree phytomass as raw materials in
industrial production and in breeding programs is given. The possibilities of qualimetric assessment of wood
by laser sensing are shown. Airborne and ground-based laser scanning provides high-accuracy characteristics
of the structure of the tree and the stand, which are related to the density of the wood. The development of
cartographic products based on geographical gradients, combined with remote sensing capabilities of local
structural indicators of stands, provides support for small-scale mapping of wood density. The characteristic
of the first compiled database on the qualimetry of the biomass of forest-forming species of central Eurasia is

given and the prospects for its use are shown.
Keywords: non-destructive control of wood quality, wood density, tracheal structure, angle of microfibres,

regression analysis, laser sensing

BBenenue

B wuccnemoBanusx Ouosoruye-
CKOH TIPOXYKTHBHOCTH JIECOB U MX
peakiui Ha HM3MEHEHUE KIMMara
HEOOXOMMO 3HAHHE 3aKOHOMEp-
HOCTEH JUHAMUKH HE TOJIBKO KOJIH-
YCCTBCHHBIX, HO M Ka4eCTBCHHBIX
XapaKTEPUCTHK, BapbUPYIOIINX
C BO3PAcTOM, DKOJIOTHICCKUMHU H
npyrumu gakropamu. Konmmdyectso
MyONMUKanuii Mo KBaJuMeTpun ¢Gu-
TOMACCHI JIECOB B ITOCJICTHUE TOMIBI
HEYKJIOHHO HapacTaeT, COBEpIICH-
CTBYIOTCSI METOJIbI U QJITOPUTMBI €€
OIICHKH, aHAJIM3a U MOJICTTHPOBAHHS
B TeorpaUuecKux TIpaJueHTax.
B ycloBHSIX 9KCIIOHEHIMAIBHO Ha-
pacraroriero o0beMa WHPOPMAIIH
HE0OXOIMMO BBIWICHATh U 000CHO-

BbIBaTh INCPCIICKTUBHBIC HAIIpaBJIC-

HUS, HaydHbIC OPUECHTUPbI-MASKH,
YCKOPSIIOIIME NpOorpecc B TOM Wi
WHOW OOJIAaCTH 3HAHWH TIPH MHUHH-
MU3AIHA TTOTEPH OT AyOIUPOBAHHUS
n CJICAOBaHUA TpPIBHElJH;HOfI METO-

JTOJIOTHH TPOO ¥ OIIHOOK.

O MeTonax Hepa3pymIAIOLIEro
KOHTPOJISI KA4eCTBA /IpeBeCHHbI
ITporHosupyembie  M3MEHEHHS
KiiuMara, BbI3BAHHBIC BI)I6pOC3-
MH TIAPHUKOBBIX Ta30B, U3MCHSIOT
naHAmA(THBIE U OKOJOTHYECKHUE
ycCioBus, YBEIIMYNBAIOT HECTa-
OWJIBHOCTH BO MHOTHX 3KOCHCTE-
Max ¥ TOBBIMAKT MIOOATBHYIO
pomb necHoro mokposa [1]. B ycio-
BUSIX HETMPEPHIBHO BO3paCTArONICH
OonocdepHOl pPOJU JIECOB CTaHO-

BUTCS BCE 0OJIe€ aKTyaIbHOM OICH-

Ka MX OMOJIOTHYECKOH TMPOIYKTUB-
HOCTH M YIIEPOJACTIOHUPYIOIIEH
cnocobHocTH. [Ipn m3yduenun o6no-
JIOTUYECKOM MPOXYKTUBHOCTH Jie-
COB U pa3pabOTKe HOPMATUBOB yUe-
Ta BCEX KOMIIOHEHTOB OHOMAacChI
HEOOXOIMMO 3HATh 3aKOHOMEPHO-
CTU NJUHAMHKHU HE TOJIBKO KOJIMYEC-
CTBEHHBIX, HO ¥ Ka9€CTBEHHBIX MX
XapaKTePUCTHK,  HM3MEHSIOMINXCS
C BO3pacTOM, DKOJIOI'MYECCKUMHU U
IpyruMu (aKkTopaMu. ITO TPEKIe
BCETO IUIOTHOCTh M  BIAKHOCTb
OMOMacCHI IEPEBHEB.

Jis  oNTHMalIbHOTO HUCIIOINB30-
BaHUSl HAlIMX JIECHBIX PECypcoB
HEOOXOAMMBI JETAJIbHBIE 3HAHUSA
00 W3MEHEHHWSX KBaJUMETpHYE-
CKHX TOKa3arenei JecHO! Ornomac-

Cbl U HUX BIHJIHHH HAa CTOHMMOCTH
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KOHEYHOro mpoaykra. Hampuwmep,
pe3ynbTaThl  MCCIENOBaHMUS —KBa-
JMMETPUH CTBOJIOB TOHKOMEPHBIX
JIPEBOCTOEB COCHBI KEITOW B Ce-
BEpHBIX paiioHax ImTara Apu3oHa
(CHIA) mo3Bonwiu CyIieCTBEHHO
MOBBICUTh HX IOTPEOUTEIBHYIO
cronMocTh [2]. CoBpeMEHHEIE Me-
TOAWKY HEpa3pyLIalomel OLECHKH
OTKPBIBAIOT BO3MOYKHOCTH JIJISI 3HA-
YUTENBHOTO YDIyOIIeHHWsT HAINX
3HAHMH O JIECHBIX pecypcax BIIOTh
JI0 uX OWOaKyCTHUKH, HalpuMep
«TTOJICTYIIIMBAaHUs» 3BYKOB, H37a-
BacMBIX KOpOeIaMU B MOBPEKACH-
HBIX JepeBbsix [3]. OmHako mrobast
TEXHUKA UMEET CBOW OIPaHUICHUS,
M BOXHO CyMETh BBIOpaTh TEXHU-
Ky, HauboJsee MPUroAHYIO sl TOTO
WM UHOTO IpUMeHeHUs [4].
Hcnone3oBaHnne  BO3PacTHOTO
OypaBa JJIs B3ATHUSI KEPHOB JIpeBe-
CHHBI y PacTyIIUX JIEPEBHEB MOITY-
YHUJIO pa3BUTHE B [epMaHuu B ce-
penune XIX crometus [5]. Meton
MMeEI [ETIbI0 OTIpe/ieTICHHE MPUPO-
cTa cTBOJIa 0€3 ero CIUJIMBaHUS H
MOJTYYHIT IITUPOKOE pacrpocTpaHe-
HUE B JIEHApOXpoHojoruu [6, 7],
a co3gaHue Oe3BMHTOBOTO OypaBa
pacmmpuiio BO3MOXXHOCTH  €T0
npumeHeHust [8]. B3arble kepHBI
4acTO MCHOJB3YIOTCA AN OIpere-
neHust 0a3UCHOW IJIOTHOCTH JApe-
BecuHbl. OJJHAKO OHU JAFOT JIUIIb
JIOKaJbHbIE 3HAYEHHS IUIOTHOCTH,
B TO BpeMs Kak BHYTPH CTBOJIA
JTAHHOTO JIepeBa MOXKHO HaOIIro-
JlaTh €€ 3HAYMTEIbHOE BapbUpPO-
Baane [9]. Ha aTom mpuHIMIIE,
MPUHIIAIIE MEXaHUYEeCKOTO BHE-
JIPEHUsI TOTO WJIM HMHOTO TecTepa
B JPEBECHHY pACTYIIETO CTBOJA,
U CErolHs OCHOBaHBI HEKOTOpHIE
METOZBl HEpa3pyIIalomero KoH-

TPOJIS IPEBECHHBI.

TpaguoHHBIE METOABI OIICH-
KA Ka4eCTBEHHBIX XapaKTEPUCTUK
pacTymiero jaepesa,
TaKuX Kak e€ MIOTHOCTh, Yol MU-

JIPEBECHHBI

KPOBOJIOKOH IEJITFONIO36I M MOITYJTH
YIPYTOCTH U Pa3pbiBa, SBIISIOTCS
HanOoJjiee BaKHBIMH MEXaHHYe-
CKUMH XapaKTePUCTUKAMU JPEBE-
cunbl [10] u HamOojiee 3HAYMMBI
MPY CEJNEKIWH JEePEBhEB, HAIPaB-
JICHHOW Ha YJIy4IICHUE KadyecTBa
KoHeuHoro mpoxykra [11]. Ognako
TPaJUIMOHHBIE W3MEPEHHsI ITUX
XapaKTEPUCTHK  SIBISIOTCS  JTHOO
JIOPOTOCTOSIIITUMH, JTHOO  pas3py-
HIAIOIIMMU O0BEKT, U HeOoOXoauma
pa3paboTka METOJOB  OBICTPOro
CKaHMPOBAHMS PACTYIIUX JCPEBb-
eB [12]. [IpexxHue nporpaMmsl ce-
JICKIIMH JPEBECHBIX BUJIOB OBLIH
OpPUEHTUPOBAHBI TOJLKO Ha YBe-
JMYEHUe TPUPOCTa U TIPUBOIMIH
K COKpAILEHHI0 000pOoTa pyOKH s
IUTAaHTAIIMOHHBIX KyNbTyp. Takoe
CHIDKEHHE 000poTa pyOKH IIPUBEIIO
K TOMY, YTO JICPEBbsl CTAJId UMETh
MOBBIIIICHHYIO JIOJIF0 FOBCHUJIbHOM
JIpEBECUHBI, oOnamaromielr Oomnee
HU3KOH IJIOTHOCTEIO, 0OJIee BBICO-
KHAH yIJIOM MHKpPOBOJIOKOH H OoJjiee
HU3KAM MOJYJEM YIPYTOCTH, YTO
MPUBENIO K CHIDKCHHUIO CTOMMOCTH
KOHEYHBIX TIPOIyKTOB [13].

K Hepaszpymaronmm oTHOCHTCS
muioauH-MeTo [14] Kak oauH U3
HauboIIee MPOCTHIX U TOCTYITHBIX.
OH BoCTpeOOBaH B CENIEKIIMOHHBIX
nporpaMmax, 0JJHako 0TOOp Mo Mo-
Ka3aTelro MIOTHOCTH, TTOIy9aeMO-
My TMHJIOAWH-TECTEPOM, OKa3aycs
3pQEeKTUBHBIM HE JAJIsI BCEX JApe-
BECHBIX BHJIOB, & HM3MEHYMBOCTH
IUIOTHOCTH, OOBSACHSAEMasi JTHM
METOJ/IOM, BapbUpYyeT B JHANa30HE
ot 27 1o 92 %. KpasmmeTpus me-
TOJIOM COTPOTUBJICHHUS OYypPCHHIO
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JIpeBecHHbl Ha 0a3e pe3ucTorpa-
(da [15], kak Ooyiee YYBCTBUTEIb-
HOTO TIpOOpa TI0O CpPaBHEHUIO
C TWJIOAWH-TECTEPOM, TaKXKEe Ha-
Iia MUPOKoe NMPUMEHEHHE B Cce-
JIEKIIMOHHBIX IPOrpaMMax, HO 00a
METO/Ia OCHOBaHBI Ha JIOKAJILHOM
30H/IMPOBAHUH, U €TI0 IKCTPATIONSI-
1I1s1 Ha BCE IEPEBO JaeT CMEILEeHHUE
ouneHok. Ilpumenenme puruuo-
MeTp-KOHCTpyKuuu [16] mumeHo
HeJI0CTaTKa, MPUCYIIEro ABYM BbI-
HIeyNOMSHYTHIM MeToaM. OTHaKo
METO/I OKa3aJCs CIUIIKOM TPYJIO-
E€MKHUM U MCKJIIOYAIOIUM BO3MOXK-
HOCTH BBINIOJTHEHHS MHOKECTBEH-
HBIX 3aMEpOB TMpPH peaTn3alnuu
CEJICKLIMOHHBIX IIporpamm [17].
AKYCTHUECKMH METOJ] OLIEHKHU
TUIOTHOCTH JIPEBECUHBI U MOMYIIS
[18]

CTBUTCJIbHBIM K HAJIW4YUIO I10PO-

yOpyrocTu SBISIETCSL  YyB-

KOB JIPEBECHHBI M TIO3BOJISIET CHATH
IOBYX
YCTaHOBOK CEJIeKIIMHU, HaIllpaBJeH-

MIPOTHBOPEUHE IEJIeBBIX
HBIX OJHOBPEMEHHO Ha IOBBIIIE-
HHUE CKOPOCTH POCTa U IJIOTHOCTH
APCBCCUHBI. PaILI/IaIII/IOHHBIC METO-
el [19] ycrmenmHo perucTpupyroT
BHYTPHUKOJIBIIEBYIO TUIOTHOCTh, HO
TpeOyIOT MPHUMEHEHHUSI JIOPOTOro
obopymoBanus.  I[IpeumymecTBo
TEXHOJOTUM OymkHero uHpa-
KpacHoro criektpa [4] mepen Bce-
MH OCTaNbHBIMA METOJaMHU CO-
CTOUT B BO3MOXXHOCTH OLICHHUBAaTb
XUMUIO APCBECCUHBI U BBIXO[ LICII-
JIIOJIO3bI, HO OHA HE JlaeT NpsIMOit
OLIEHKM M TpelyeT creunuanbHON
kanuOpoBku. M3mepenue Owmo-
MOTEHINAIOB PACTCHUH SIBISET-
Cs BaXXHOM XapaKTEpUCTHKON HX
(DU3HOJIOTUYECKOTO  COCTOSIHHUS,
a OMOTOKM pacTeHUi U JIF0O0H op-
TaHUYECKOW MacChl COCTaBIISIOT

OCHOBY MI/IKp06HLIX TOIIJIMBHBIX
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3JIEMEHTOB, COYETAIOUINX MOIyde-
HHUE DJICKTPOIHEPIHMH M OYHUCTKY
cyOcTpaTtoB ot 3arpsizHeHuit [20].
Takum 00pazom, J1t00ast TEXHUKA
HUMEET CBOM OTPaHUYCHUS, U Ipe.-
CTaBJICHHBIM KpaTKui €€ aHaiu3
MOXET CIIOCOOCTBOBAaTh BBIOOPY
BapHaHTa, HauOosee IPHUTOTHOTO
JUIS TOTO MJIM MHOTO METO/Ia Hepas-
PYIIAIOIIETO KOHTPOJIS.

Cocrosinne npooaemMsbl
KBAJIMMETPHYECKUX
HCCJIeI0BAHUI OMoMacchl JIeCOB

B ocHOBy necHod Takcanuu
KaKk HayKH MEepBOHaYalbHO ObLIa
3aJIO)KeHa CTepeoMeTpHUecKast Ta-
pamurmMa OICHKH o0ObeMa CTBOJA
KaKk Tella BpalleHHs IJHUHUM cOe-
ra BOKpyr ero ocu. C mepexomoM
K BECOBOHM OIIGHKE OHMOJIOTUYECKOM
MPOAYKTUBHOCTH U YIVIEPOJJIETIO-
HUPYIOIIEH CrnoCcOOHOCTH JIECOB
COZICpIKaHUE  KBAIMMETPHUUECKUX
XapakTepUCTHK W3MEHHIOCh: Ha-
Py C OIEHKOH Cy4YKOBaToCTH,
HAJIMYKS THUIH, KPUBU3HBI U CBU-
JIEBAaTOCTH CTBOJIOB  aKTyaJIbHOU
cTala OleHKAa IUIOTHOCTH U IPYTUX
KBaJIMMETPUYCCKHUX JJAHHBIX B KOM-
MMoHeHTax omomaccel [21-23].

Haunbonee BaxxHBIMH KBaJMe-
TPUYECKUMU CBOWCTBAMHU JIPEBECHU-
HBI TIPY MCTIOJIH30BAaHUH B IIEITHHOM
BUJIE U B UEIUTFOJIO3HO-OyMa)KHOM
MPOU3BOJICTBE  SIBISIIOTCSA  IUIOT-
HOCTB, YTOJl MHKPOBOJIOKOH, OIS
paHHE! IpeBEeCHWHBI, pa3Mep Tpa-
XeHJl, COAEp)KaHWE LEIUTIONO03bI H
MoOmynb ympyrocta [24]. M3 Hux
HanOoJiee BaKHBIM IOKa3aTeJeM
sBisieTcss  Oa3ucHas  (yCJIOBHas)
TUIOTHOCTH JIPEBECHHEI, B TOW WM
WHOW CTETIEHW KOPPEIHpYIOIIas
C OCTAJIFHBIMU KBAJIUMETPUYCCKU-

MU TIoKazareisiMu [25].

basucHast mmoTHOCTH TIpH3HAET-
cs1 HauOonee 3HAYMMBIM KBaJIMME-
TPUYECKUM CBOMCTBOM JPEBECHHBI
1 SBIISIETCS (DYHKIMEH TpaxenTHON

CTPYKTYPBIL.
pa3Mep M pachoJIOKEHHE Tpaxeusl

V XBOHHBIX BHJIOB

OIIPEAEISAIOT CBOICTBA APEBECHHBI
¥ Ka4ecTBO 1eIuTiono3bl. Mopgoio-
THsl TpaxeuJl omnpenessier Guznue-
CKHE CBOWCTBA IPEBECHUHBI U BIIHU-
S€T Ha ee TMOKOCTb, INIACTUIHOCTD
U ycToH4uMBOCTb. basucHas 1uior-
HOCTb ITPU3HAHA OJHOM U3 BaXKHEM-
IIMX COCTaBJIOUINX MeEXaHWYe-
CKOHM yCTOWYHMBOCTH K Jie(opMaruu
MoJ  JCHCTBHEM  MPUIOKEHHOU
Harpy3ky, KoTopas OIpenenseT-
Cd pa3MepoOM KIIETKH U TOJIIUHOU
ee creHkH. OHa WUrpaer BaKHYIO
pOJb B yIpaBiIeHUH JIECaMH, B IKO-
JIOTMH COOOIIECTB M OLIEHKE pPETH-
OHAIBHBIX YDJICPOAHBIX IHKIIOB
[26]. Cornacuo I. Dmmmoty [27],
TUIOTHOCTh JIPEBECHHBI OTpa’KaeT
KOMTUIEKCHBIH 3(h(heKT HECKOIBKUX
POCTOBBIX U (PU3UOIOTHUECKHX ITe-
pPEMEHHBIX, OOBEMUHEHHBIX JTOM
OTHOCHTEJIFHO JIETKO HM3MepsieMOn
XapaKTEePUCTUKON IPEBECHHBI.
OueBUAHO, YTO Ka4yeCcTBO H
KOJIMYECTBO JAPEBECHHBI HE MO-
TyT paccMaTpuBaThCsl Kak He3a-
BUCHMBIE (DAKTOPBL. YiIydlleHHe
KayecTBa JPEBECHHBI CTalo He-
OTBEMJIEMOM YacThiO OOJBIINH-
CTBa CEJIEKLHOHHBIX IIPOrpamMM, U
IUIOTHOCTD JIPEBECHHBI  SIBJISACTCS
UeaJbHbIM OOBEKTOM JUId TeHe-
[28].
Cpenu Bcex IpoaHaIM3HPOBaH-

TUYECKHUX OKCIICPUMEHTOB

HBIX KOMIIOHECHTOB PaHHEBECCHHUE
KOJbIIa BBEISBUIIM CAMBIM BBICOKHU
M CTaOWIbHBIA I'€HETHYECKHUIA KOH-
TPOJIb, HE MOKa3aB HEeOIAronpHsT-
HOM IeHETUYECKON KOppesiry 10
OTHOILICHUIO K JPYTUM KOMIIOHECH-
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tam. [1lo3ToMy IIIOTHOCTE paHHEBE-
CEHHHX KOJIell PEeKOMEHI0BaHa Kak
HanOojee TOAXOAIINI TPHU3HAK
JUTS BKJTFOYCHUS B OYIyIIHE CEIeK-
IIUOHHBIE ITpOTrpaMMel [29].
leorpadmyecku u QrutoreHeTH-
YeCKH O0YyCJIOBICHHOE BapbHUpOBa-
HHE TUIOTHOCTH JIPEBECHUHBI OBLIO
paccMOTpeHO B paMKax €e 3BO-
JIFOIIMOHHOM 3KOJIOTMU C UCIIOJb-
30BaHMEM 0a3bl JaHHBIX KaK JUIs
TOJIOCEMEHHBIX, TaK M IS TIOKPHI-
TOCEMEHHBIX pacteHui. [locTtpo-
€HO (WIOTEHETHUYECKOE «CYIIep-
JIEPEBO», TIO3BOJIMBIIEE TMPOBECTH
aHaliu3 pa3ivuuii B (UIIOTCHE3e
CeMEHHBIX pacteHui. [eorpaduue-
CKHE ¥ TOMYJSIMOHHBIE Pa3InIHs
B TUIOTHOCTH JIPEBECHHBI OKa3a-
JIMCh 3HAYMTENILHO HUXKE B YMEPCH-
HBIX [IMPOTaX M BBICOKOTOPHBIX
coo0IecTBax, TIne npeodranaiu
TOJIOCEMEHHBIE, [0 CPaBHEHHIO
C TAKOBBIMH B TPOIIMYECKUX HU3UH-
HBIX COOOIIECTBaX, TJIe Mpeobiaia-
7 IOKpbIToceMenHble. [locnennee
MIPEAToNaraeT yBEeJIUYEHHUE III0T-
HOCTH JIPEBECUHBI B 3aBUCHMOCTHU
OT IIHUPOTHI B BBICOTHI MECTHOCTH.
TeM cambIM TOATBEp)KACHA WS
0 TOM, YTO KaK OMOTHYECKHE, TaK
1 abmoTmueckne (HaKTOpHl MTPAFOT
BOXHYIO POJTb B DBOJIFOIMHU IIOTHO-
CTH JIPEBECHHBI, @ TAKIKE B KOHTPO-
Jie HabJIOIaeMOTO CPETHETO 3Haue-
HUS TIPU3HAKA U €r0 TUCIIEPCUU TI0
reorpaguyeckum rpagueHatam [30].
BoproBoe u HazemHOe Jazep-
HOE CKaHMUpPOBaHHE OOECIICYMBACT
IIMPOKUN CIEKTP XapaKTePUCTHUK
JIPEBOCTOEB LIS LIEJIeH MOMIEIpO-
BaHMSA. DTO OBUIO MPOIEMOHCTPH-
pPOBaHO C MpEACKa3aHWEM CBOMCTB
JIPEBECHBIX BOJIOKOH Ha YpOBHE
MPOOHBIX TUIOIIA/ICH C HCIIOTB30Ba-
HUEM JaHHBIX Kak 0optoBoro [31],
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TaK W HA3€MHOI'0 JIa3€pHOTO 30H-
[32].
ClIydyac 6BIJ'II/I BBIABJIICHBI 3HA4YU-

JIUPOBaHUS B nocnennem
TENIbHBIC KOPPEISIIMK TUIOTHOCTH
C W3MEHYHBOCTHIO BEPTHKAJIHHOTO
npoduns momora. Bknmam JaHHBIX
HA3eMHOT'0 JIa3epPHOTO 30HIUPOBA-
HUS B OIIEHKY TIOTHOCTH JIPEBECH-
HBI y eJI1 YepHOM cocTaBui 47 % ee
obmeit aucriepcuu [33]. Hazemnoe
Jla3epHOe CKAHNPOBAHME JIAET C BBI-
COKOHM TOYHOCTBIO XapaKTePHUCTHKH
CTPYKTYpBI JepeBa W JIPEBOCTOS,
KOTOpBIE CBSI3aHBI C IUIOTHOCTHIO
[34].

CTaTUCTUYECKUX CBSI3CH MCXKIY

JPEBECHUHBI YcranoBneHnue
CTPYKTYPHBIMH  XapaKT€pPHUCTHKA-
MU, TOJYYECHHBIMU ITyTEM Ha3eM-
HOTO JIa3epPHOTO CKAaHHPOBAHUS H
HAa3eMHOI0 OIPEAEICHHs IUIOTHO-
CTH JPEBECHUHBI, SBUJIOCH BayKHBIM
[1aroM B OIPE/ICNICHUH CTPYKTYp-
HBIX TIOKa3areneil, KOTOpble MOTYT
OBITH HCIIOJB30BaHBl ISl KapTo-
rpaduu MIOTHOCTH JPEBECHUHBI Ha
KPYITHBIX JaHmmadTax myTem 0op-
TOBOTO JIa3€PHOTO 30HIMPOBAHUSI.
Pazpabotka  kaprorpaduueckux
NPOAYKTOB MO TeorpaduuecKkum
rpaJieHTaM B COYETaHUH C BO3-
MOXKHOCTSIMA ~ JIMCTaHIIMOHHOTO
30HIMPOBAHUS JIOKAJIBHBIX CTPYK-
TypHBIX IIOKa3aTellell JPEBOCTOEB
00ecIeunBacT MOJNEPKKY MEIIKO-
MacmTabHOTO KapTorpadgupoBaHus
IJIOTHOCTH ApeBecHHBI [32].

Ba3a jaHHBIX 0 KBAJIUMETPUH
OHOMACCHI JIECOB HEHTPAJILHOI
EBpa3un

CreneHb JAOCTUTHYTOTO  MPO-
rpecca B U3y4eHHH OMOJIOTHYECKOM
MPOJYKTUBHOCTH JIECOB, B TOM YHC-
Jie ee KBAJTMMETPHUYECCKON COCTAaB-
JISIOIICH, ompezensercs (akroso-
THYECKAM COCTOSIHUEM BOIPOCa,

T. €. 00eCIIeYCHHOCThIO (haKTHUe-
CKHMHU JaHHBIMH O KBaJHMETPH-
YECKUX XapaKTepUCTUKaxX (uro-
MacChl TI0 TIOJHBIM BHIOBOMY H
JKOJIOTUYECKOMY crekTpam. Jlis
BaJIMJIAIIMM B3aUMOCBS3EH KBaJIM-
METPUUECKUX TIoKazareyen ape-
BECHHBI C JAHHBIMH JIHCTAHIIM-
OHHOTO 30HJMPOBAHUS JICCOB Ha
OOJIBIINX IUIOMIAIAX HEOOXOMUMEI
0a3pl  UCXOAHBIX  (HAaKTUYECKUX
JIAHHBIX O KBAJIMUMETPHUH JCPEBH-
€B, TONyYEHHBIX TTYTEM TPaTUIIH-
OHHOM Ha3eMHOM Takcamuu. Ta-
Kasi 0a3a MaHHBIX C(OPMHUPOBaHA
HaMU JUI JIECOOOPa3YIOUINX JIpe-
BECHBIX BHUJOB LIEHTpaJbHOU EB-
pasum [35]. OHa COCTOUT U3 ABYX
pasznenos. B mepBom pazzierne mpe-
CTaBJICHBI SMIMPUUYCCKUC JAHHBIC
0 cbere CTBOJIOB B KOope 1 03 KOpbI,
CBSI3aHHBIE KAaK C TAaKCAIMOHHBIMH
MOKA3aTesIMU JIEPEBHEB U JPEBO-
CTOEB, TaK M C JIOKAJIbHBIMU KBa-
JTUMETPUYECKIMHU  TTOKa3aTeNsIMHU,
M3MEPEHHBIMH Ha Pa3HbIX OTHOCH-
TEJLHBIX BBICOTaX CTBOJIOB. Bo BTO-
pOM pazzienie colepKarcsi CpeIHue
KBATUMETPUYECKUE  TIOKa3aTeNu
JIEPEBHEB B COUCTAHUH C TEMH XKE
COITyTCTBYIOIIMMHU JTaHHBIMH, YTO
U B MepBoM paszene. B o6oux pas-
Jeax TPHUBOMATCS TaHHBIE O CO-
JIEpKaHUU CyXOro BEIIEeCTBA B JIU-
CTBe (XBO€) U BETBAX JICPEBBEB.
Mpb1 BCTyaeM B HOBYIO 3Dy, Xa-
PaKTEepPHU3YIOIIYIOCS — TI00aTbHBIM
CTPEMJICHHEM K TOCTIKCHHIO KO-
HOMHMYECKOM, COIMATLHON U DKOJIO-
TUYECKOM YCTOMYMBOCTH, B KOTO-
POl poJib JPEBECUHBI CTAHOBUTCS
Bce 0Oojee 3aMeTHOH, 0COOEHHO
(hopmupyromeics
ounoskoHomuku [36]. IlnoTHOCTH
HapsIITy
C KOJIMYECTBEHHBIMH TIOKa3aTelIs-

B  KOHTCKCTC

KOMIIOHEHTOB OMOMACCHI
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MU OMOMAacChl M YHCTOH IEpBUY-
HOU MPOIYKIIMU BXOIUT B TIOHSTHE
OMONIOTHYECKON TPOAYKTHBHOCTH
JICCHOTO TIOKPOBa TUIAHEThI Kak
«HanOoJIee HAICKHOTO MCTOYHHKA
MIPOTUTAHHUA BCE BO3PACTAOIIETO
Hacenenus» [37, c. 110]. B cBa3u
¢ mpoOJIeMON M3MEHEHUS KiIMMara
KOJTMYEeCTBEHHBIE U KBATUMETPHYE-
CKUE ITOKA3aTel JIECHOI 0MOMacChl
CTaJTi HEOOXOJVMBI IJIsi KOPPEKT-
HOW OLIEHKH YTJIEPOJHOTO IIHKIIA
B 3eMHO#1 6uocdepe [38]. Chopmu-
poBaHHas 06a3a JaHHBIX MPEIOCTaB-
JSIeT BO3MOXKHOCTh KapTHPOBAHWUS
U BBIABICHUS 3aKOHOMEPHOCTEH
M3MEHEHUS KBAIMMETPHUUECKHUX T10-
Kazarejed B KIMMAaTU4eCKHX Tpa-
JqueHTax EBpasum u MOXKET OBITh
BOCTpeOOBaHa B OymymieM Jieco-
YCTPOWCTBE, OLIEHKE YIIEPOIHOTO
MyJia JIECOB U MEPCICKTUBHBIX CE-

JICKIIMOHHBIX IIporpaMMax Poccun.

BoiBoabI
1. JU1ss onTHManbHOTO HCIONb-
30BaHUSl HAIIUX JIECHBIX pecyp-
COB  HEOOXOOMMBI  JeTajbHBIC
3HAHUS 00 M3MEHEHHUSX KBaJMMe-
TPUYECKUX TIOKa3aTelield JeCcHOU
Oromacchl U MX BIMSHUH Ha CTO-
UMOCTBh KOHETHOTO poIyKTa. JIto-
0asi TEXHHWKAa HEepa3pyIIAIOIIero
KOHTPOJIS IPEBECUHBI UMEET CBOU
OTpaHWYCHWUSI, ¥ TIPEICTABICHHBIN
KpaTKHii e€ aHaJIu3 MOXKET CIIOCO0-
CTBOBaTh BBHIOOPY BapuaHTa, HaW-
0oJiee TPUTOTHOTO IJIST TOTO WA
MHOTO METOJa HEepa3pyllaoIlero
KOHTPOJIA.
2. ba3ucHasg IUIOTHOCTh IIPHU-
HanOoJee

3HaCTCA 3HAaYUMBbIM

KBAJIUMETPUYECKUM  CBOWCTBOM
JPEeBECUHBI U sABJsIeTCs PyHKUUEH
TpaxeuaHON CTPYKTypBl. Yiydle-

HUC Kau€CTBa APCBCCHHBI CTAJIO
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HEOTHEMJIEMOH YacThIO OOJIBIITNH-
CTBAa CEJIEKLHOHHBIX IIPOrpam,
U TUIOTHOCTH JIPEBECUHBI SBIISIETCA
nJacaJIbHbIM 06’LCKTOM JJIA TCHETHU-
YECKHUX IKCIIEPUMEHTOB.

3. boproBoe u HazeMHoe na3ep-
HOE CKaHMpOBaHHE 00ECIeUrBaET
LIMPOKUH CIEKTP XapaKTePUCTUK
JIPEBOCTOEB [T 1IeNIel MOAEIUpo-
BaHus. HazemHoe nasepHoe cka-
HUPOBAHUE 1AET C BBICOKOH TOYHO-

Jleca Poccuu u xo3s1icmeo 8 HUX

JepeBa W JPEBOCTOs, KOTOPHIE
CBSI3aHBI C IIOTHOCTBIO JPEBECH-
Hbel. Pa3paborka kaprorpaduue-
CKUX TPOIYKTOB IO reorpaduue-
CKHUM TpaJMeHTaM B COYCTAHUH
C BO3MOXHOCTSIMH  JIUCTaHIH-
OHHOTO 30HJMPOBaHUS JIOKAJb-
HBIX CTPYKTYPHBIX TOKa3aTeleH
IpeBocToeB olecreunBaeT MoJ-
JIEPKKY MEITKOMAcCIITaOHOTO Kap-
TorpadpoBaHus MIIOTHOCTH Jpe-

BCCHUHBI.
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4. ChopmupoBanHas 0aza maH-
HBIX TIPEAOCTABISIET BOZMOXXHOCTh
KapTUPOBAaHUS U BBISBICHUS 3a-
KOHOMEPHOCTEH H3MEHEHHUs KBa-
JTUMETPUIECKIX roKa3areJeit
B KIMMAaTMYECKUX TpaJueHTax
ueHTpanbHoil EBpasuu U MOXeT
OBITh BOCTpeOOBaHa B OymymieMm
JIECOYCTPONCTBE, OLIEHKE YIVIepOI-
HOTO TyJia JIECOB W TIEPCIIEKTHB-
HBIX CEJICKI[MOHHBIX IpOrpaMMax

Poccun.
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