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Pabota mocesiiieHa COBEPIICHCTBOBAHUIO METOIOB H3YYCHHsI CBOMCTB U MPH3HAKOB JIPEBOCTOECB, TIPOU3pACTa-
FOIIMX B OJIHOPOJIHBIX MOYBEHHO-TUAPOIOTMYCCKUX YCIOBUSIX, HO OTJIMYAOIIUXCS MPOUCXOXKICHHEM, COCTABOM
U ryctotoi. JIo cux mop mpuMEHEHHE 3TUX METOJOB HE YBSA3hIBAIOCH HEMOCPEICTBEHHO ¢ 0COOCHHOCTSIMHU PO-
cTa, mudhepeHIraiy 1 CaMOM3PEKUBAHHS JCPEBhEB HA OCHOBE HCXOIHBIX CTPYKTYPhI U COCTOSIHUS TPYIITHPO-
BOK MOJIOZIBIX JIPEBECHBIX PACTECHHIA, YTO OTPHUIIATEIILHO CKAa3bIBACTCSI HA MHTEPIIPETAIIMHU TTOJTyUYSHHBIX CBEIACHUI
1 JIOCTOBEPHOCTH BBIBOJIOB.

B crarbe paccMarpuBaroTCs pe3ylbTaThl KOMIDIEKCHOTO MPHUMEHEHUS JIJTsl OLICHKU POCTa U CTPOSHUST MOJIOJIBIX
COCHOBBIX JIDEBOCTOCB JIBYX TPAJUIIMOHHBIX M JBYX HOBBIX METOJIOB, JOIOJHSIONUIMX U Pa3BUBAIOIIUX TIEPBbIC.
B pesynsrare KOMIUIEKCHOTO X MPUMEHEHHST YCTAHOBIICHO CIICTyIoIIee:

— CXOZICTBO B POCTE U CTPOCHHHU JIPEBOCTOEB HYKHO YCTaHABJIHMBATh IO JCPEBBSIM BEPXHETO (OCHOBHOTO)
10JI0Ta, MUCHOJB3Ys JUIsl 3TOTO PsiJibl TPOLIEHTHOTO PACIPECICHUs EPEBLEB 0 JECATH YCJIOBHBIM CTYIICHSIM
TOJIIIIHMHEI,

— 3aKOHOMEPHOCTH pacCIpe/eNiCHHus] JIEPEBhEB IO OTHOCHTENBHBIM CTYIICHSIM HYKHO TOJITBEPIKIATh
CTAaTUCTUYCCKUMHU XapaKTePUCTUKAMHU, BBIYMCICHHBIMH B CIUHHIIAX H3MEPCHUH IPHU3HAKOB U B PabOdMx
(YCITOBHBIX) €AMHUIIAX;

— METOJl PEAYKIIMOHHBIX YHCEN IO PaHraM SIBJISIETCS YHHBEPCAIbHBIM, MOCKOJIBKY OH, C OJHOH CTOPOHBI,
MO3BOJISIET BhIPAKaTh W OICHWBATh MPU3HAKUA U CTPOCHHE JPEBOCTOCB OJHOBPEMEHHO IO BCEM MOKAa3aTelIsM,
a ¢ JIpyroil — aHAIN3UPOBATh CTPOCHUE KaK CBSI3b MEXK/TY PA3HBIMU PU3HAKAMH JICPEBHECB;

— METOJT KJIACCOB POCTa, KaK M METOJI PSJIOB pacIpe/IelieHH s, IO3BOJISIET PACCMaTPHUBATh CTPOSHHUE IPEBOCTOCB
KaK COCTaB JIEPEBbEB Pa3HbIX Pa3MEPOB, HO HE TOJILKO IO JTHAMETPY, HO M IO BBICOTE C YYETOM MX B3aHMMHOIO
PAacCIONIOKEHH S, YTO AT BO3MOXKHOCTh 110 KiacCu(UKAIMK YCTAHABIMBATH TOKa3aTeIn pyOoK yXoJia 3a JecoM.

[IpuMeHeHre pa3HBIX METOMOB OIIGHKH pocTa, auddQepeHianu JIepeBbeB U CTPOCHHUS JIPEBOCTOCB
B COYCTAHUM JIa€T BO3MOXKHOCTh PACIIUPATH U YDIyONsTh 3HAHHS 3aKOHOMEPHOCTEW CTPOCHHUS JIPEBOCTOCB
B CTAaTHKE W JIMHAMUKE, PA3/ICIATh JPEBOCTON PA3HOTO MPOUCXOKICHHS, COCTABA U TYCTOTHI IO THIIAM CTPOCHHUS
1 GOpPMUPOBAHUS, pa3padaThIBATh CIIOCOOBI TAKCAIIMU H YIIPABJICHUS PA3BUTHEM JIPEBOCTOECB.
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Work on improving methods for studying the properties and characteristics of the stands growing in
a homogeneous soil and hydrological conditions, but differ in origin, composition and density. So far application
of these methods would not be linked to the growth, differentiation and self-thinning trees based on the initial
structure and status of groups of young woody plants, which negatively affects the explanation of the obtained
information and the reliability of the conclusions.

The article discusses the results of a comprehensive application for assessment of growth and structure of young
pine stands to the two traditional and two new methods that complement and develop the first. As a result of
complex their application have the following:

— the similarity in growth and structure of stands need to be installed to trees of the upper (main) canopy using
a series of percentage distribution of trees according to ten steps of the conditional thickness;

— regularities of distribution of trees according to the relative degrees necessary to confirm the statistical
characteristics calculated in units of indication and in work (conditional) units;

— method of reduction of rank is universal, because it is, on the one hand, allows to express and assess the
characteristics and structure of forest stands simultaneously for all indicators, and to analyze the structure as a link
between different characteristics of trees;

— the method of classes of growth and method of breakdown allows us to consider the structure of forest stands
as a composition of trees of different sizes, but not only in diameter but also in height according to their mutual
arrangement, which gives the opportunity for the classification to establish indicators of thinning of the forest.

The use of different methods of assessing growth differentiation trees and the structure of the forest stands in
combination provides an opportunity to expand and deepen the knowledge of structure and composition of forest
stands in statics and dynamics, to separate the stands of different origin, composition and density by type of struc-
ture and of formation, to develop methods of inventory management and development of forest stands.

Brenenne KaK CBETOJFOOMBBIX TIOPO ITPH CO-  JIM3€ CTPOCHHsS JIPEBOCTOEB, OT-
W3BecTHBl KOHKYpPEHTHBIE B3a- BMECTHOM Mpouspactanuu [1, 2]. JnHYalOmUXCS MPOUCXOKICHUEM,
MMOOTHOUIEHHUSI COCHBI U Oepe3bl  OJHAKO NMPH CPABHUTEIHHOM aHa-  COCTABOM, I'YCTOTOM M XapaKTepoM
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pasMerieHusi JIepeBbEB IO TLIO-
1A,
SKOJIOT0-OUOJIOTNYECKUI

9acTO HEIOOLEHHBACTCS
Mexa-
HU3M HX (OPMHUPOBAHUS, OCHOBY
KOTOPOTO COCTAaBIISAIOT POCT, AU-
(depeHIMAMsT U CaMOU3PEKUBA-
HUE JICPEBbEB, 3aBUCSIINE, B CBOIO
odepesib, OT UCXOMHBIX Pa3IHIHi
B IIPU3HAKAX JAPEBECHBIX PACTCHUM
U UX TPYIIUPOBOK.

ean manHOM paOOTHI — HA TIPHU-
Mepe MOJIOJBIX JPEBOCTOEB COCHBI
OOBIKHOBEHHOW €CTECTBEHHOTO M
UCKYCCTBEHHOTO ITPOHCXOXKICHUS
pa3HOro cocraBa M TYCTOTHI BBI-
SIBUTh Pa3HBIMH CIIOCOOAMHU OCO-
OEHHOCTH CTPOCHHMS TaKHX JPEBO-
CTOEB H JIaTh PEKOMEHIALINH 110 UX
W3YUYCHHIO, TaKCallud U GOPMHUPO-
BaHMIO.

Jlnst HanmcaHust paboThI UCTIONb-
30BaHbl Marepualbl MPOOHBIX IJI0-
maaeH, 3alloKEHHBIE B ITOA30HE

OOIIEU3BECTHBIE ~ TaKCAIIMOHHBIC
METOJIBI BBIPAXKEHUS CTPOCHUS Ape-
BoCTOEB [3], Omonoruyeckue mpu-
3HAaKd U CIIOCOOBI OICHKH KOHKY-
PEHTHBIX OTHOIIEHUH MTOPOA B CMe-
LIAHHBIX APEBOCTOSX [4].

TakcanuoHHasi XapaKTEepUCTHKa
MOJIOZIBIX COCHOBBIX JIPEBOCTOEB
€CTECTBEHHOIO  MPOUCXOXKICHUS
npescTaBieHa B Taom. 1.

BapuaHThl CHOXHBIX JpEeBOCTO-
eB | u 2 omIMYaloTCsi COCTaBOM IO
yuciny nepeBbeB — 67C31B2JIy u
49C46b5]1,

CTyliux H CYXOCTOP'IHBIX ACPCBO-

COOTHOIIECHUEM pa-

ctoeB cocHbl (2,3 u 0,6), koTopoe
MOXHO OIIEHWBaTh MO TIPOLIEHTY
OTIajia JIEPEBbEB, COCTABISIIOIIEMY
cootBeTcTBeHHO 29 u 42 %. Ycu-
JIeHHbIe T QepeHuanys 1 oTma
JIEPEBBEB COCHBI B BapUaHTe 2 TIpe-
JKJIe BCETO CBS3aHbI ¢ OOJiee BBICO-
KOM HCXOJHOM T'yCTOTOM CIOKHOTO

HaOJIIONICHUI 37IeCh Yy COCHBI pa-
CTYIIIMMHU OKa3aJiCh Ooiee Kpym-
HBIC JICPEBbS, TUAMETPBI, BBICOTHI
" 3anac KOTOPBIX BBIIIC, YEM Y O€-
PEBBEB B BapmaHTe 1. DT0 mpeBoc-
XOJICTBO TIO PAHKMPOBAHHBIM JHA-
METpaM YeTKO TMPOCMATPUBACTCS
B TaOI. 2.

Takue MexXaHMYECKHE H3MEHE-
HUS 33 CYET OTMajaa MPOCIICKUBA-
I0TCSL Y PAHXXKUPOBAHHBIX JIEPEBb-
€B U 10 OTHOCHTEIBHOH BBICOTE
(h/d\3), koTOpasi B JICBOI MMOJIOBHHE
PSIOB CTPOCHMS BapHaHTa 2 OKa-
3a51ach MEHbIIIE, YeM y BapuaHTa 1.
CxomHasi KapTHHA HAONIONACTCSI U
B M3MCHEHUSIX PEAYyKIIMOHHBIX YH-
CeJI 3TOTO TTOKA3aTelIs.

bBosee 3HaumTenbHOE ydacTue
JIepeBbEB Oepe3bl B COCTABE IOBBI-
[IaeT e¢ KOHKYPCHTHOE JIaBIICHUC
Ha COCHY, YCUJIUBAET MPOIIEeCC AUP-
(depeHIMa ¥ 0TI JePEBHEB

0kHOM Taiirm CpenHero VYpama, 1peBocTos. B wnTore k MOMEHTy  IOCIEIHEH.
Tabmuua 1
TakcammonHast xapakTepucTuka S0-JIeTHUX CMEIIaHHBIX IPEBOCTOECB COCHIKA PA3HOTPABHOTO
3 Yucno nepesbeB Ha 1 ra Cpennue OTHOCH- CocraB apeBocTost
g TeNbHAs 3anac,
& . di 3, 3 10 YHCITY JIEpEBLER
= PAcCTyIIUX | CyXOCTOMHBIX cllv31 h,m hidy 3 HOIHOTA M’ Ha lra W
Bapuanr 1
C 2200 945 9,9 13,0 1,31 120
67C31Bb2J1
1018 63 9,5 14,8 1,56 60 65C3352JI
JIn 82 - 8,8 12,1 1,37 0,02 4
HUroro 3300 1008 184
Bapwuanr 2
1760 1280 12,3 16,3 1,33 175
49C46b5JIn
b 1660 220 9,6 16,1 1,68 96 63C34B3)In
JIn 180 60 9,6 13,8 1,44 0,04 9
Hroro 3600 1560 280
Bapwuanr 3
C 820 480 10,2 14,3 1,40 50 TAB26C
13 2260 200 9.8 17,8 1,82 154 75625C
HUroro 3080 680 204
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B Bapuante 3 Gepes3a ¢ paHHero
BO3pacTa MpeolagaeT B COCTaBe
JIPEBOCTOEB IO YHUCIY JACPEBbEB
W 10 3amacy W JUIMTENbHOE Bpe-
Msl TIOAABISIET POCT COCHBI, HTO
KO BPEMEHHU HaOJIONCHUI OTpHLa-
TENBHO CKA3aJI0Ch Ha YUCIICHHOCTH
M POCTOBBIX TOKa3aTeJsIX COCHBI
(cm. Tabn. 1 u 2). OTr nokazarenu
y COCHBI B BapHaHTe 3 CyIIeCTBEH-
HO HIXe, 9eM B Bapmante 2. Ot-
HOCHUTEITbHAS K€ BBICOTA, XapaKTe-
pusyromas ypOBEHb 3HJIOTEHHOMN
muddepeHIuai - IePEBLEB  T10
BHICOTE H JIMAMETPY, HAIPOTHB,
y BCeX JIepeBheB BapruaHTa 3 B Tpa-
BOW TIOJIOBHHE pS/IOB CTPOCHHUS
BBIIIIE, Y€M Y JIEPEBbEB BapHaHTa 2.

ITockonbky oOTnax  JepeBbEB
MIPOMCXOIUT 32 CUET OTCTABIIUX

B POCTC MCJIKUX ACPCBbCB, TO HAU-

HaOJIOIAl0TCS B JIEBOH TOJIOBH-
HE psAJOB CTpoeHud. B 310l cBs3n
CXOJICTBO B CTPOCHHH APEBOCTOECB
Pa3HBIX TYCTOTHI U COCTaBa HYXHO
BBLBIISITH 1O JIEPEBBAM BEpXHE-
ro IoJora, AJsl 4Yero OTHOCHTEIIb-
HbIC 3HAUCHUS TIPH3HAKOB CIIETyeT
OTIPEEeNATH TI0 OTHOIICHUIO K 3Ha-
YECHUSIM NPU3HAKOB JICPEBBHEB BBIC-
IIUX paHroB (puc. 1).

Ha puc. 1 kpuBbie moCTpoeHbI
[0 OTHOCHUTEJIBHBIM JUaMeTpam
(Rd), momy4eHHBIM KaK 4YacTHOE
OT JeTICHHsI PaHKUPOBAHHBIX JTHA-
MeTpOoB Ha uameTp panra 90 %.

[Npeobnanatorye No 3anacy Jape-
BECHHBI W YHUCIY JIEPEBHEB COCHO-
BBIC IPEBOCTOH C MEHBIIMMU I'yCTO-
TOM (McXomHOW M (DaKTHUUECKOi) H
OTIaJIOM JepeBheB (BapuaHT 1) cy-
LIECTBEHHO OTJIMYAIOTCS 10 CTpoe-

JPEBOCTOEB COCHBI, B KOTOPBIX JOJISI
ydacTi Oepesbl 10 YHCITy JEePEBBhEB
nocruraer 45 % (Bapuant 2). Ilpu
9TOM KpHBasi OTHOCHTEJIBHBIX JH-
aMEeTPOB 3TOTO COCHOBOTO JPEBO-
CTOSl TPAKTUYECKW HE OTIMYaeTCs
OT TakOBOU B CJIOKHOM JIPEBOCTOE
¢ mpeoOtaganueM Oepesbl B COCTaBe
(BapuasT 3). BeIsiBIIeHHBIE CX0/ICTBa
W pa3Inuusi B CTPOCHUHM COCHO-
BBIX JPEBOCTOEB ITOATBEP)KIAIOT-
Ci W XapaKTepOM pacIIpe/IeieHHs
JICPEBHEB TI0 JIECATH YCIIOBHBIM
CTYTICHSM TOJIIMHEI (puc. 2 u 3).

Ha puc. 2 xkpuBble cTpoeHus
JPEBOCTOCB BapuaHTOB 2 U 3, Ha-
YHHAS C TSTOW 10 TMOPSAAKY CTyIIe-
HU, coBnagatoT. OT 3THX KpPUBBIX
BO BCEX CTYIEHAX CYyIIECTBEHHO
OTIINYaeTCcsl KpuBas BapuaHTa 1.
CX0ACTBO B CTPOCHHH OCHOBHOM

OOJNbIIME M3MEHEHUs CTPOEHUS  HUIO OT aKTMBHO M3DEKMBAIONIMXCS — YACTU APEBOCTOEB BAPUAHTOB 2 U 3
Tabmra 2
Psizibl paH>KMPOBAHHBIX 3HAYEHHH IMAMETPOB M OTHOCHTENBHBIX BBICOT JIEPEBHEB COCHBI
B 50-JIETHUX CMEMIaHHBIX JPEBOCTOSX COCHsIKA ATOMHUKOBOTO II Kitacca OormTeTa
Bapuantet 3HaueHne paHKUPOBAHHBIX 3HAUEHHIT TTOKa3aTeneit
Hai;”;lﬂe‘ 0 10 20 30 40 50 60 70 80 90 100
Huametp, oM (d 3)
1 3,0 5,1 5,7 6,7 7,2 8,1 9,1 10,4 11,8 13,7 22,0
5,1 7,4 8,5 9,7 10,6 11,4 12,3 13,5 14,6 16,5 24,0
4,6 6,8 7,4 8,2 8,8 9.4 10,0 10,8 11,8 13,4 19,6
Penykumonnsie uncna (Rd, 3)
0,219 | 0,372 | 0,416 | 0,467 | 0,526 | 0,591 | 0,664 | 0,759 | 0,861 1,0 1,606
2 0,309 | 0,449 | 0,515 | 0,588 | 0,642 | 0,691 | 0,746 | 0,818 | 0,885 1,0 1,455
0,343 | 0,580 | 0,552 | 0,612 | 0,657 | 0,702 | 0,746 | 0,806 | 0,881 1,0 1,463
OrnocutenbHas Boicota (h/d, ;)
1 1,33 1,39 1,40 1,40 1,38 1,37 1,33 1,30 1,27 1,23 1,08
1,02 1,15 1,32 1,30 1,34 1,35 1,33 1,28 1,23 1,17 0,94
1,35 1,07 1,22 1,29 1,36 1,39 1,41 1,40 1,36 1,28 1,06
PenyKIMOHHBIE YKCIIa [0 OTHOCHTEIBHOM BeicoTe (RA/d, 5)

1,087 | 1,135 | 1,145 | 1,144 | 1,122 | 1,117 | 1,085 | 1,059 | 1,037 1,0 0,878
2 0,872 | 0,982 | 1,126 | 1,110 | 1,145 | 1,155 | 1,132 | 1,095 | 1,054 1,0 0,802
1,050 | 0,836 | 0,947 | 1,007 | 1,062 | 1,086 | 1,098 | 1,089 | 1,056 1,0 0,822
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Puc. 1. KpuBble OTHOCUTEIBbHBIX 3HAYEHHUH 1UAMETPOB COCHBI B CMEIIAHHBIX 50-JI€THUX JIPEBOCTOSIX
COCTaBOM TIO YHCITY AepeBbeB 65C33B2JIn (1), 49C46B5JIn (2 —<—) n 74526C (3 —25—)
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Puc. 2. KpuBble HAKOTUICHHBIX TIPOLICHTOB YKCIIA IEPEBHEB COCHBI MO YCIIOBHBIM CTYTICHSIM
TOJIIUHBI B 50-JIETHUX CIOKHBIX JPEBOCTOSAX COCTABOM IO 4uciy aepeBbeB 65C33b2JIiy

(1——), 49C46B57Tn (2—F—) n 74B26C (3 —2—)
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Puc. 3. MHOTOYTOEHUKH IPOLIEHTHOTO paclpeieNICHNs YiCiIa IePEeBhEB COCHBI MO YCIOBHBIM CTYTICHIM
TONMIMHBI B 50-IETHUX CIIOKHBIX IPEBOCTOSIX COCTABOM I10 UnCIy AepeBbeB 65C33b2JIin

(1——), 49C46b5In 2——) u 74B526C (3 —£—)

MIPOCMaTpPUBaCTCs U Ha pHC. 3, Tme
B npenenax 5—10 crynenel kpuBble
pacripenesieHus 1Mo yCIOBHBIM CTY-
TIEHSIM TOJIIIMHBI COMKAIOTCS, 9TO
U ONpENENsieT CXOACTBO CTPOEHHUS
3THUX JIPEBOCTOEB B PsilaX OTHOCH-
TENbHBIX 3HAYEHWH TUAMETPOB IO
panram (cM. puc. 1).

Mexay TeM B LIETIOM pacipejie-
JICHWE JIEPEBHEB COCHBI IO YCIIOB-
HBIM CTYIICHSM TOJIIIMHBI BO BCEX
BapuaHTax JpPEBOCTOEB pa3iInd-
HO: MakCHMyM YHCIIa JIEPEBBEB OT

IIEPBOTO K TPETbeMY BapuUaHTaM
CHIDKAEeTCS U MepeMelaeTcs OT
IIEPBOM KO BTOPOM U TPEThEU CTy-
IICHSAM, & COOTBETCTBEHHO MEHSET-
Cs1 HAITOJTHEHHOCTB JIEPEBBSIMU BCEX
Ipyrux cryneHeil. bonee ompene-
JIEHHO 00 U3MEHEHUSIX B XapaKTepe
pacrpenencHus JIEpEBbEB MOXKHO
CyAuThb IO CTAaTUCTUYCCKUM IIOKa-
3areNsiM psIoB (Tao. 3).

Jlyumium poctoM 1O AMAMETpY
OTJINYaroTCs 00Jiee ryCThIe U aKTHB-
HO M3PEXKMBAIOILUECS [PEBOCTOU

COCHBI C MPeoOIaTaHueM 3TOH I10-
POJIBI IO 3aI1acy B COCTaBE CIIOKHO-
IO JpPEeBOCTOs. 3aMeUIeHHbIH pocT
COCHBI HaOJIIOMACTCS B APEBOCTOSX
¢ peoOnaianrieM Oepe3bl B COCTa-
BE, a caMblii MEIJICHHBIN — B OoJee
peIKUX  CIa0OM3PEIKUBAFOIIUXCS
JIPEBOCTOSIX COCHBI, OTIIMYAIOIIHX-
Cs1 HAauOOJNBIICH U3MECHUNBOCTBIO U
muddepennmanueir ocobeit. C mo-
BBIIIIEHHEM y4acTHs Oepesbl B CO-
CTaBe YBEIMYHMBAIOTCS YCIOBHBIC
CpEeIHUE 3HAYCHHUS, HO CHIYKAFOTCS

Tabmuma 3
CraTucTuyecKue XapaKTECPUCTUKU PAAOB paCcpeACICHUA 110 CTYIICHAM TOJIIIUHBI
= Koapduunents Mepsbl
23 Cpenuue OCcHOBHbIE TounocTh
§ § 3HAYCHUS OTKJIOHCHHUSI OIIbITa H3MeHTH- | smddepen- KOCOCTH KpyTOCTH
&3 BOCTH jasseNazes
m < -
T X+64, cM X, G, CM G, P, % V,% Vi % ato, ito;
1 7,6+£0,189 2,9 3,5 1,8 2.5 63,5 63,5 0,626+0,132 0,661+0,264
2 9,1+0,343 34 472 2,0 3,8 46,6 59,3 0,626+0,199 | —0,252+0,398
3 8,240,400 3,8 3,2 2,0 5,0 39,2 53,6 0,521+0,306 0,425+0,612
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K03(UIMEHTHl U3MEHYMBOCTH H
muddepeHIuaniy  IepeBbeB  CO-
cHbl. Bce psmwl pacripenencHus
JACPCBLECB IO CTYIICHAM TOJIIHWHBI
CXOIHBI TIOJIOKUTEIILHOM (TIpaBOii)
KOCOCTBIO, HO OTJIMYAIOTCS OTpH-
HaTrcJIbHBIMHU MU II0JIOKHUTCIIbHBIMH
MepaMu KPYTOCTH.
Ucnone3oBanne B pabote
YCJIOBHBIX CPEIHUX 3HAUEHUH U KO-
nmuddhepeHIraIum
MO3BOJIIET a0CTParupoBaThcs OT

3¢ duImeHToB

U3MCHYHMBOCTHU CaMOI'o IIpU3HaKa
U OMNpPEACNTATh XapaKTePUCTHKH,
3aBHCSIINE TOIBKO OT U3MEHEHH
B (hopMe pacrpeieiieHus! ICPEBhEB.

ConpspKkeHHBIH  aHAIM3 CTpoe-
HUS pa3HBIMU CIIOCO0AMU TOKa3al,
YTO IpH CYIIECTBECHHBIX PA3INIUIX
B O0IeM XapakTepe pacrpeserne-
HUSl JIEPEBbEB IO CTYIEHSM TOJ-
IIMHBI MOXET OBITh OOHAPYKEHO
CXOJICTBO CTPOCHHS B OCHOBHBIX
OBICTPOPACTYIIMX YaCTAX JPEBO-
croeB. Ho s aToro Heobxommumo,

4YTOOBI YUCIIO CTYTICHEH (WIN paH-
TOB) B M3Y4aeMbIX Psi/IaX CTPOSHHSA
OBLIO OJTTHAKOBBIM.

B ommuue or merona psaaoB
pacripenenieHuss METOf] OTHOCH-
TENBHBIX 3HAYCHUI MPU3HAKOB IO
paHraMm TIO3BOJISICT BBIpAXKaTh M
OLIEHWBATh CTPOCHHE JPEBOCTOEB
OJIHOBPEMEHHO I10 Pa3HBIM ITOKa3a-
TersiM (puc. 4).

Kpusbie ctpoenust 060co0Is-
FOTCS IO KXKJOMY TPU3HAKY U OT-
JIMYAIOTCS aMIUIUTYJIaMUA KpaiHUX
3HaYeHNH (pa3MaxoM KpHUBBIX).
[To Mepe cHUKEHMS 3HAYEHUM 3TO-
rO TpU3HAKA MOKa3aTeu pacroia-
rafoTCs B CIEMYIONMH PAd: 00BeM,
JIMaMeTp, BBICOTA, OTHOCUTEIbHAS
BBICOTA, TIPUYEM CBsI3b IEPBBIX
Tpex mokaszaresiei ¢ paHramu Mnps-
Masi, a OTHOCHTEIBHOW BBICOTHI
(h/d,3) obparnas. [To kpuBBIM OT-
HOCHTENTFHBIX 3HAYeHUH 00BEMOB
HAOJFOAETCSI CXOJICTBO CTPOCHHS
JIPEBOCTOEB BApHAHTOB 2 U 3 U Cy-

[IECTBEHHOE OTIMYHE CTPOCHHS
npeBoctos Bapuanta 1. ITo otHocH-
TEJILHOH BBICOTE CXOHOE CTPOCHHUE
HaOmonaeTcs B Bapuanrax 1 u 2.
J171st OTHOCHUTETIHHBIX BBICOT Xapak-
TEPHO HEKOTOPOE MX IOBBILICHUE
Yy OTCTaBIIMX B POCTE JCPCBBLEB
Hu3mmx panros — 0-30 %, a 3atem
yCTOHYMBOE €1ab0e MX CHUKCHHUE
y nepeBneB panros 40—100 %.

Paccmotrpum  jmanee crpoeHue
COCHOBBIX MOJIOJHSKOB HCKYC-
CTBEHHOTO W €CTECTBEHHOI'O MpO-
WCXOXKJICHUS, TPUMEHHB JIJISI 3TO-
r0 METOIbl PEIYKIHOHHBIX YHCEIN
M KJIacCOB pocTa. TakcaloHHas
W JIECOKYIIBTYpHAs XapaKTepUCTH-
Ka W3y4YCHHBIX BapUaHTOB MOJIOJ-
HSIKOB TIpEJICTaBIIeHa B Ta0M. 4.

Ha puc. 5 npencraBneHbsl Kpu-
BbIC OTHOCHUTEJIbHBIX 3HAYCHUH
MIPU3HAKOB 1O paHram ais 20-yet-
HUX MOJIOJIHSKOB HCKYCCTBEHHOTO
(BapuaHT 4) M eCTeCTBEHHOTO (Ba-

PHAHT 5) MPOUCXOMKICHHSL.

3,4

3,2

3,0
2,8

2,6

2,4

2,2

2,0

18

Rr

16

14

12

1,0

0,8

0,6

0,4
0,2

0,0

Panrun,%

Puc. 4. KpI/IBI)Ie CTpPOCHUSA 50-1eTHUX COCHOBBIX APEBOCTOCB B CIIOXKHBIX APEBOCTOAX COCTAaBOM

o yuciy aepesbeB 67C3152J1 ( 1
OTHOCHTEJILHOH BbIcOTE (RA/d, 5

), 49C46B51T (2 =), 74B26C(3
—25—) 11 o6Bemy (Rv ——)

)s
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J4 K
BHIIHO, YTO pa3jguuus IO JHa-

COMOCTAaBJICHUA  KPUBBIX
MCTPY H 06’L€My MMPAKTUYICCKHU
OTCYTCTBYIOT, HO €CTb OTKJIOHC-
HHUsA II0 BBICOTAM M OTHOCHUTCIIb-
HBIM BbIcOTaM. M3 3TOr0 CJICAYCT,

YTO M3MEHEHUE CTPOEHHUs Mo R,
3aBHCUT B OCHOBHOM OT H3MECHE-
HUH BBICOTHI /1. AOCONIOTHEIE pa3-
JINYKS B TOKaszarensx h/di; B MoO-
JOAHSKAX Pa3HOTO TIPOUCXOXK/IE-
HUS IPECTaBIICHBI B Ta0II. 5.

TTokazarens HanpskeHUs: pocra
W DHIOTCHHON muddepeHITnamm
no BbeicoTe u Juamerpy (h/ds)
B Pa3HOBO3pPACTHBIX W OoJee Ty-
CTBIX B €CTECTBEHHBIX MOJIOJHSAKAX
BBIIIIE, YeM B KYJIBTypax.

Tabmuua 4
TakcarroHHast XapaKTepUCTHKA COCHOBBIX MOJIO/THSIKOB Ha BBIPYOKaX COCHSIKA
TPaBsAHO-3CJICHOMOIIHOI'O B MMOCAaAKax 1moa Med Konecosa
= C
% Mertoz u crioco6 Cxema Huczo 3anac, L Cocras
= CO3IaHUs pa3MereHus #ICpeBRCE m?/ra 1o Auey
£ Ha |l ra diz, cm h,m hldi3 TI0 3aracy
Kynerypsr
9,0 9,1 1,01 96C 4E
4 Iocazka B 60po3bI 3,2x0,6 3972 129,6 56 55 0.98 99C1E
239.5 12,9 13,0 1,04 94C6E
6 IMocazka B 60po3/ibI 3,2x0,6 3134 2.6 7.0 6.5 157 99C1E
100C
7 Tocaska B 60po3/ibI 2,0x0,5 3681 1352 10,2 8,5 1,01 100C
TTocaaka B muTomaaKu 100C
8 0.7%0.7 M 110 3 cestHma 2,0x3,0 2668 169,7 13,0 10,0 0,93 100C
MOOTHSKH €CTECTBEHHOTO MPOUCXOKICHHS
C 140,3 8,0 8.3 0,83 88C12b
> - B 7600 46 46 7.2 0.77 97C3B
3.00
2.85 ™
2,70 2
2.53 A\
A4 .
o 225 {HN
j e T
'E 1.80 YQ. - /
o 1,65 LRl ]
£ 150 InEC=FRAE-FNN 7,
: 3 171" §T:_ * — 1'
2 135 e~ 713
= 1%(5) B i . v/
l, -
% 0.90 T T T T T 1T 1| [ iomrrrm g m et s T T L P 1] N
& 0,75 1 ___._.‘,..-—“&‘ —— - . o S B
060 +_Swrmr2 ————‘————“—:ﬁ—. — T SET
045 tZ=-* E— 12 -
0,30 ‘?,.é' — = S ——
0,15 —‘—‘;;—a“ﬁ-#
0,00 '-'-“‘g T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 20 100
Panru, %

Puc. 5. KpuBble OTHOCHTEIbHBIX 3HAYCHHH TIPH3HAKOB MO paHraM B 20-JIETHHUX COCHOBBIX MOJIOJJHSKAX
nckycctBeHHoro (1) u ecrectBenHoro (2) mpoucxoxaenust Rd (— —); Rh (———); Rh/d (—* —); Rv (—-)
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IIpu cxoncTBe CTpOeHHs Bapu-
AQHTOB MOJIOAHSIKOB TIO POCTOBBIM
[IOKa3aTessiM, BBIPAKEHHOIO pe-
QYKIIMOHHBIMH YHCJIaMH, pa3iu-
YU B CTPYKTYPE IPEBOCTOEB MOXK-
HO BBISIBJISATB C IOMOIIBIO METO/IOB
KJIACCOB pOCTa MJIU KJIACCOB OTHO-
CUTEHHOTO TTOJIOKEHUS [5].

B Ttabn. 6 mpexacraBieHo pac-
MpeJielieHne  JIEPEBbEB  COCHBI
0 KJaccaM OTHOCHTENFHOTO II0-
JnoxkeHus: B 20-JETHHUX MOCagKax
oy Med KosecoBa B 0Opo3bl u
Mo 3 cesiHIIa Ha TIIOMIAKH, TOA-
TOTOBJIEHHBIE BpyuHyl0. B mtore
rycToTa KyJIbTYp Ha IUIOIIAJKax,
10 CYIIECTRBY, B 3 pa3a BbIIIE, YeM
B Oopo3ax.

B psanoBeix mocangkax (Bapu-
anT 7) 49,4 % nepeBbeB OTHOCHT-
s K 2 KJlaccy pocTa, a B ocajKax
COCHBI TUIOIIAJIKaMH (BapHuaHT &)
yJacTHe TaKkhuX JIepEeBbEB COCTaB-

nser 32,8 %. Hamportus, konnye-
CTBO OTCTaBIIUX B POCTE ICPEBb-
€B KJaccoB 3 U 4 B KynbTypax
Ha TUIOMIAKaX TOYTH BABOE OOJIb-
me. OTH HECOOTBETCTBHUS O00b-
SICHSIIOTCSL  Pa3JIM4YHOM T'yCTOTOM
MOJIOJHSIKOB W HEOJMHAKOBBIM
pacrmpeneicHueM JIEPEeBBEB  TI0
mwomanu [6].

BriBoabI
U PeKOMEeHJALUH

KoMIiekcHbBIA TOAX0 K OLIEHKE
pocta, auddepeHanul AepeBhb-
€B M CTPYKTYphl UX TPYIITUPOBOK
o0ecrieunBaeT BO3MOKHOCTh YCTa-
HOBJICHHSI CYIIIECTBEHHBIX Pa3IH-
ynii B (DOPMHPOBAHHH MOIIOIIBIX
COCHOBBIX JPEBOCTOEB €CTECTBEH-
HOTO 1 NCKYCCTBEHHOTO MTPOHCXOXK-
JICHUSI, OTIMYAIOIIMXCSI TyCTOTOM
W Jojeit ydactusi Oepesbl B cocTa-
BE CMEIIAHHOTO [IPEBOCTOS, YeM

MOJTBEPIKAACTCSI  HEOOXOAMMOCTh
BBIICTICHHSI TI0 ITHM TIpHU3HAKaM
TUTIOB CTPOCHUS U (hOPMHUPOBAHHS
JIPEBOCTOEB KaK CaMOCTOSITEITLHBIX
HAy9IHBIX U XO3SHCTBEHHBIX 00bEK-
TOB [7].

IIpn ouenke pasnuuuii B pas-
Mepax JIepeBbEB, CTPOCHHUU W
MNPOIYKTUBHOCTU JPEBOCTOEB OJI-
HOTO BO3pacTa HYKHO YUUTHIBAThH
HUCXOOHYIO CTPYKTYPY MOJIOTHS-
KOB U €€ U3MEHEHHUS BO BPEMEHH.
Paznuynbpie uCXOAHBIE TyCTOTa
U CaMOHW3PCKUBAHUE JIEPEBHEB
3aTPYIHAIOT COIOCTAaBUMOCTh
MPU3HAKOB JIPEBOCTOCB OJIHOTO
BO3pacTa.

s conpsiKeHHOM OLIEHKH CTPO-
€HUS JPEBOCTOEB PA3HBIMU METO-
JaMH HEOOXOAMMO, YTOOBI YHCIIO
CTyIICHEH, KJIacCOB, PaHIOB OBLIO
OMMHAKOBBIM. TONBKO TIpU DTOM

YCJIOBUH MOXHO BBIABJIATE ITOJIHOC

Tabnuua 5
PamxupoBaHHbIe 3HAYCHUS OTHOCUTEITHLHON BBICOTHI (4/d 3) B 20-T€THUX MOJIOTHIKAX
MCKYCCTBEHHOTO (4) M eCTECTBEHHOTO (5) MPOUCXOKACHHS
3HaueHUsI OTHOCUTEILHOM BBICOTHI 110 panram
Bapuantst

0 10 20 30 40 50 60 70 80 90 100

4 1,65 1,46 1,35 1,27 1,16 1,06 0,99 0,90 0,82 0,73 0,59

5 2,40 1,65 1,41 1,28 1,19 1,10 1,03 0,97 0,89 0,80 0,70
Tabnuia 6

Pacnpenenenue aepeBbeB MO KiTaccaM OTHOCUTENHFHOTO MOJIOKeHHS B 20-TeTHHUX MOCaKaxX KyIbTyp

o Med KonecoBa B 00OpO3/1bI U IO KU

[IporteHT Ynca AepeBbEB MO KiIacCaM OTHOCHUTEIILHOTO MOIOKEHHUS
Bapuantst 11 111 v
I Bcero
a 0 B Uroro a 0 B Uroro a 0 B Uroro
7 24,9 4.6 37,5 7,3 494 3,8 8,8 0,8 13,4 9,6 2,7 - 12,3 100
8 21,4 1,9 26,3 4.7 32,8 473 18,6 2,2 25,1 19,5 1,2 - 20,7 100




Ne 4 (55), 2015 r.

Jleca Poccuu u xo35s1icmeo 8 HUX

39J

¥ YaCTUYHOE CXOJCTBO WIIM pa3-
JUYMe B CTPOCHUH JPEBOCTOEB,
a TaKkKe NPaBHJIbHO PACCUMTHIBATH
¥ COIIOCTABILATH MOKazarenu (op-
MBI pAacCIpelesIeHUs] JIePEBbEB I10
CTYNCHSM 3HAUYCHUI PU3HAKOB.
[pu uzyuenun crpoeHus u hop-
MHPOBAHHsI IPEBOCTOEB C Pa3HBIMH
UCXOTHBIMU TYCTOTOH M COCTaBOM
OTHOCHUTEIIbHbIC 3HAYCHHS IPH-
3HAKOB CIIEAYeT OMPEIeITh Yepes3
3HAYEHMS TIOKa3arejiell JIepeBhEB
BBICIIMX DAHroB. Takue aepeBbs
B TCUCHHUE JKM3HU MPAKTHYECKH HE
MEHSIOT CBOETO OTHOCHTEIBHOIO
HOJIOKCHUS, @ CBOUM POCTOM Hau-
Oosiee MOJNHO OTPaXKAIOT BIIHSHUE
YCJIOBUIT MECTOIIPOU3PACTAHUSL.

[Ipu u3yuenuu U Takcauuu ape-
BOCTOEB CJIEAYET KOMIUIEKCHO IIPH-
MEHATh PacCMOTpPEHHbIC B palote
pasHble MeTOnibl OLEHKH audde-
PEHLMALMN JEPEBBEB U CTPOCHUS
JIPEBOCTOEB, MOCKOIBbKY 3TH METO-
JIbl OTJIMYAIOTCS pa3HOMl pa3perua-
olIel CHOCOOHOCTBIO.

[Ipu nepeuncnuTenbHOM Tax-
calMy JPeBOCTOM HYXKHO TOJpa3-
JeTSITh Ha OCHOBHYIO M BTOPOCTe-
[ICHHBIC YacTH, C TEM 4TOObI IO
OCHOBHOHM 4YaCTH yCTAaHABIUBATh
CXOJICTBO B CTPOCHUH Pa3HbIX Jpe-
BOCTOEB M NPABUIIBHO OIPEAEISTH
UX OTHOCHTEJIBHYIO TTOJTHOTY.

Ha orBonumMbIx oz pyOku yxozna
Y4YacTKax JIepPEBbs KEIATeIIbHO pas-

bubnuoepaguueckuii cnucok

. MenexoB U.C. JlecoBenenne. M: JlecH. mpom-cTh, 1980. 406 c.

JIETSITh Ha KIJIACChl OTHOCUTEIEHOTO
TMOJIOYKECHUSI, YCTAHABIIUBAS 10 HUM
OCOOCHHOCTH CTPOEHHS JIPEBOCTO-
€B M IOKazarenu pyooK yxona 3a
necoM. [lpu oTBOmE Jiecocek Mox
PYOKH yXo/1a TaKCaIlMOHHbBIE y4acT-
KA CJCAYeT BBIJCISATH 10 THUIIAM
CTpoeHHs ¥ HOPMUPOBAHHUS JAPEBO-
CTOEB.

[lepBoouepeHBIME OOBEKTAMU
yXOJ/ia SIBJISIFOTCS JIECHBIE KYJBTY-
PBL, TTOCKOJIBKY JUISE UX CO3JaHHS
UCIIOJIb30BAaHbl 3HAYUTEIIBHBIC CH-
JIBI ¥ cpesicTBa. B mepByro ouepesp
PYOKH Tarke CliefyeT HA4MHATh W
Yarle MmoBTOPSITh B JPEBOCTOSX BbI-
COKOHM TYCTOTBI U C TpeoOiagaHu-
€M JINCTBEHHBIX TOPOJ B COCTaBe.
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