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B crarbe 06cyxkmaeTcs METOA MOCTPOCHUSI TAONUI] XOJa POCTa Pa3HOBO3PACTHBIX HACAXKICHUN JHCTBEHHUIIBI
(Larix Mill.), crpynnupoBaHHBIX B XO3SHCTBEHHbIEC IPYIIIBI TUIIOB Jieca. OCHOBY METO/Ia COCTABIISIOT TUIIOBBIE JIU-
HHUM POCTa TAKCAI[MOHHBIX MOKA3aTelIel, MOMyUYEeHHBIC ITyTeM MPeoOpa3oBaHusl AOCOMIOTHBIX 3HAUCHUN B MHJIEKCHI
106 Tabauiy Xoma pocTa JUCTBEHHHUIBI. AdduHHBIE TpeoOpa3oBaHMs BO3PACTHBIX PSIOB CYIIECTBEHHO CHU3MIU
a0COMIOTHYIO U3MEHUYHMBOCTh TAKCAIIMOHHBIX MOKa3atesneif, a B 100-meTHeM Bo3pacTe CBelIM K HyI0. BeposTHOCT-
HBIE THUIIBI POCTA BBICOTBI, AMAMETPA, BUAOBOIO 4MCIa HAXOJWIU YEPE3 PErPECCUOHHBIE CBA3M JTHX IOKa3aresei
¢ KJaccamMu OOHUTETA U TUMaMU u3pexuBanus. [locineqHue qBa moKa3aresis MIPUHATHI 32 HE3aBUCHMBIE IEPEMEHHBIC.
Xapakrep U3peKUBaHUs JMCTBEHHUYHBIX PEBOCTOEB C BO3PACTOM YKJIaAbIBaeTcs B 12 TUNOBBIX nTUHMU. Pa3znuna
WHJICKCOB My |-M u 12-M Tunamu uspexuBanus B 20-neTHeM Bo3pacte nocturaet 72 %, B 220-netHem — 86 %.
CBsI3b TUIOB M3PEKHUBAHUS C KIaccaMH OOHHUTETAa, TUIAMU POCTa BBICOTHI, AUAMETPAa YMEPEHHas!, TOCTOBEPHAsI.
OTcyTCTBYET CBSI3b MEXKY THIAMU M3PSKUBAHUS M KiIaccaMu TycToTsl. Pasnyio rycrory B 100 jeT MOryT uMeTh
JPEBOCTOM OJJHOTO THMA U3PEKUBAHUS U HA000POT. AGCOMIOTHBIC 3HAUCHUS YUCIIA CTBOJIOB, CPETHUE BBICOTHI U THa-
meTpsl B 100 51eT onpeneneHsl M0 perpecCHOHHBIM YPaBHEHHSIM CBS3M 3THX TOKas3aTelseil ¢ kiiaccaMi OOHHTETOB.
B nmpyrux Bo3pacTax MX 3HAUCHUS HAXOAWIN MYTEM MEPEMHOKEHHS MHAEKCOB TUIOBBIX JIMHUNA Ha aOCOIIOTHBIC
3HAUCHMs TOKa3areneil B 6a30BOM Bo3pacTe. BumoBoe umciio ompemencHo depe3 BHUAOBYIO BBICOTY. B pesymbra-
Te OBUIM MOCTPOEHBI TAOMHUIIBI XO/la POCTa Al PA3HOBO3PACTHBIX HACAXKICHUHN JUCTBEHHUIIBI, CIPYIITMPOBAHHBIX
B XO3SIIICTBEHHBIE TPYMIIBI TUHOB Jeca. [IpoayKTHBHOCTE pa3paboTaHHBIX TaONUI] HE3HAYUTEIHHO OTKIIOHSAETCS
OT MPOXYKTUBHOCTH HOPMAJBHBIX APEBOCTOEB JTUCTBEHHMIELI. [IpemmaraeMblii MeToa MOCTpOSHUs TaOIUIl Xoaa
pocTa MOXKET HalWTH IIPUMEHEHUE NIPU MOJEIUPOBAHUM XO/la POCTAa Pa3HOBO3PACTHBIX HACAXKAECHUN JIMCTBEHHUIIBI,
UMEIOIINX OTPAHUUCHHOE KOJTUYECTBO MPOOHBIX TTOMIAICH.

KaioueBble ciioBa: 60Humem, JAUCMBEHHUYHbLE HClC(,ZJIC()EHuﬂ, mun uspescueanus, I’lpO()yKI’nMGHOCﬁ’Ib dpesocmoee.
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BBEJAEHUWE

3HaHME BO3PACTHBIX H3MEHEHHH TaKcaluoH-
HBIX TTOKa3aTesel JIPeBOCTOEB — HEOOXOIUMOoe yc-
JoBue A7 3PEKTUBHOTO JIECOYIIPABICHNUS, a TaK-
e 1A TIeTIed JOJATOCPOYHOT0, IECOTAKCAIIMOHHOTO
nporHo3upoBanus (PaGouas kuwra..., 1982; Bbi-
Boanes, 2001). Tlog necorakcaliMOHHBIM TTPOTHO-
3UpPOBAHUEM TIO/IPAa3yMEBAETCsl B3aUMOYBsI3aHHAS
CHUCTEMa TPOTHOCTHYECKHUX KOA(PPHUIIMEHTOB, MO3-
BOJISIFOLIASL C OINpPENEIeHHON TOYHOCThIO MpPEBU-
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JIETh KOJIMYECTBEHHBIE U KAY€CTBEHHbBIE N3MEHEHHUS
MapamMeTpoB JIPEBOCTOEB BO BPEMEHHU IMPH Pa3HBIX
YPOBHSIX T€HEpaJM3allMd HCXOMAHON HHMOpMAIUN
(BeiBogries, 2001).

Havaso u3yuenunto xoma pocta HacaxACHHUH I10-
noxun A. Baprac ne benemap (1848). 3a npomen-
mue 175 yer pa3paboTaHO MHOKECTBO METOJOB
MOCTPOCHHSI TAOJIHI] X0J]a POCTa M, KaK CJIENCTBUE,
MOSIBUIIOCH MHOXKECTBO TaOIHII X012 pocTa. Toimbko
no nuctBeHHune (Larix Mill.) (Ycenko, 2009) co-
cranieno 130 tabmui xoma pocta (BriBoates u ap.,
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1996; BriBoaues, BriBoanesa, 2013; BriBoares,
2023a). B xoHIe MpoLLIOro CTOMETHS] BO3PACTHbBIE
pAABl TAaKCALIMOHHBIX MOKAa3aTesleld 10 OCHOBHBIM
JPEBECHBIM TTOPO/IaM, BKJIIOUast TaOIHIIBI X0Aa PO-
CTa JIMCTBEHHUIIbI, OBUIM CHCTEMAaTU3HPOBAHBI B
TUIIOBBIE IIKaJIbl pocTa (3arpees, 1978; BoiBoaues,
1984; OO01ecor3HbIe HOPMATHBHI. .., 1992).

TunmoBoM psil MHIEKCOB MONYyYalld IyTEM Je-
JeHust aOCONIOTHBIX 3HAYEHHH TaKCAallMOHHOTO
MoKaszatesisi B 1-M Bo3pacTe Ha a0COJIOTHOE 3Haue-
Hue B 100-meTHEM Bo3pacTe pasHbIX TAOIHI] XO7a
pocra. B pesynsrare mpeoOpa3oBaHHs M IOCIe-
IyIOIIel cucTeMaTH3allii WHACKCHBIX 3HaueHUH
JUCTBEHHUYHasi Qopmanus Oblla MpeAcTaBieHa
HeOobIIMM KonmdyecTBoM TUmoB pocta (IIporno-
3upoBanue. .., 2000).

buonornyeckas CynHoCTh TUMTOBBIX JIMHUH PO-
cTa OnM3Ka MOHATHIO AMEPIKEHTHOCTH — «IIeNIoe
He sBisgercst cymmont yactei» (Typkos, 2003). Un-
JIEKChI POCTa — 3TO aOCTpakTHas KOJIMYECTBEHHAS
uHpOpMAIHs 0 BO3PACTHBIX M3MEHEHHUSIX TaKCaIlU-
OHHBIX ITOKa3aTelieil OTACNIbHBIX HACAXKICHUH, a TH-
MOBBIE LIKAJIbl — CUCTEMAaTU3UPOBAHHAsA a0CTPaKT-
Hasi uWHGPOpPMALUS O XOI€ POCTa TAKCAI[MOHHBIX
nokaszareneit gecHoi popmarmu. brarogaps sTomy
npeoOpazoBaHMIO U IOCIEAYIONIEMY O0bEIMHEHUIO
y TUIOBBIX IIKaJ POCTa MOSBUIUCH CBOMCTBA, HE
npucymme ee oTaensHeM pagam. duddepenuupys
TUTIOBBIE JIMHUH, ObLITA OTIPEIeTICHa OTHOCUTEIbHAS
CKOPOCTb POCTa TAaKCAlIMOHHBIX TOKa3aresei pas-
HBIX JIPEBECHBIX MOPOJ C MOCIEAYIOUIMM UX PaH-
JKUPOBAHUEM IO CKOpPOCTH pocTa (3arpees, 1978;
BriBoanes, 2023a). Kpome toro, Tunuzanmsi xona
pocTa 1Mo3BojmiIa pa3padoTaTb METO HOCTPOSHHS
TaOIUI] X0/la pOCTa, OCHOBY KOTOPOTO COCTAaBISIOT
TunoBklie uHun pocta (Kopsikun u ap., 1988).

Llenp HacTosmIel pabOThI — UCTIONB3Ys paspa-
OOTaHHBIN paHee METOJl, HOCTPOUTH TAOIHIIBI XOAA
pocTta i JAPEBOCTOEB JIMCTBEHHHIIBI, CIPYIIIU-
POBAHHBIX B XO3AHUCTBEHHBIEC TPYIIILI TUIOB Jieca
(XT'TJT) (Xo3siicTBEeHHBIE TPYIIIHL..., 1981).

MATEPHUAJIBI U METO/IbI
HCCJEJOBAHUM

OKCHEepUMEHTAIBHBIM MaTepHaoM IOCITYXKH-
JM TOPHBIE M JOJIMHHBIEC JIMCTBEHHUYHUKH, O00be-
JTMHEHHBIE B XO3SIICTBEHHBIE T'PYIIIBI TUIIOB JiEca.
[MprunHa ux 00BETUHEHUS 3aKIII0YaIach B MHOTO-
o0pa3un pa3paboOTaHHBIX TUIIOJOTMYECKUX KJIac-
cudukanuii, IPoOHOCTH KOTOPHIX MPEBBINIATA BO3-
MOKHOCTH JaJbHEBOCTOYHOTO JIECHOTO XO3HCTBa,
HE JOCTHTIIETO eIIe YPOBHS Pa3BUTHUS ISl IOJHOTO
repexo/ia Ha TUTIOJIOTUYECKYI0 OCHOBY B 80-€ rojib
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IIPOLLIOrO CTONAETHSL. X035MCTBEHHAs IPYIINa TUIIOB
jleca — 3TO COBOKYITHOCTh THIIOB JIECA, IPUPOIHBIE
XapaKTEPUCTUKU KOTOPHIX TPEOYIOT MPUMEHEHUS
OJTHUX U TEX XKE JIECOXO3MCTBEHHBIX MEPOITPUATHIA
(XozsiiictBennble Tpymmsl..., 1981). ObpazoBan-
uele XI'TJI nuddepeHunpoBanbl Mo J1eCOXO35M-
CTBEHHBIM 00J1ACTSAM U BXOIMBIIUM B HUX I10 CTOS-
Huto Ha 01.01.1980 r. necxozam. Onucanus XI'TJI
JaHbl IPUMEHUTETFHO K MOJAJIBHBIM CIIETIBIM OJI-
HOBO3PACTHBIM U Pa3HOBO3PACTHBIM HACAKICHHUIM
nucTBeHHULbI. K kareropun pa3HOBO3PACTHBIX Ha-
CaXJI€HUH OTHOCWINCH JIMCTBEHHUYHHMKH JIOJIUH-
Hble. OObEIMHSITNCH TPOOHBIE TJIOIAIN, TaKCaIU-
OHHBIE BBIJIEJIa CTEJIbIX HACAKIACHUH JTUCTBEHHUIIBI
B Bo3pacte pyoku. s kaxaoi XI'TJI onpenene-
HBl COCTaB HaCaKICHUH, OOHUTET, 3amac, CPeaHss
BBICOTA, CPEHUN AUAMETP, COMKHYTOCTb MOJIOTA.
[lokazarenu npuBeneHbl B JAMANA30HAX, €CIU OH
HE yKa3aH, JaBajlach €ro cepenuHa. Tabmuiel xoaa
pocta pazpabareBanuch s X[ TJI nuctBeHHMY-
HOU ¢opmaruy, BXOAAmuX B JIKYIIUKYpCKyIO H
CTaHOBYIO J1€COX03HCTBEHHBIE 00IACTH.

OcHoBa MeTo/1a MOCTPOEHUS TabJIuUI] X0/1a poC-
Ta — OOHHMTETHas IKajia BeicOoT (BeiBomies, 1984;
Kopsixkun u ap., 1988), a TakKe TUTIBI U3PEKUBAHUSA,
THUIIBI POCTA B BBICOTY, IO JUAMETPY, [10 BUIOBOMY
yucny (Besoaues, 2001).

Tun wu3pexuBaHuss — EIMHCTBEHHBIH Takca-
IHAOHHBIA TTOKA3aTeNb, KOTOPBIM HEMOCPEICTBEH-
HO OIIpe/IeIIsieT XapaKTep U CKOPOCTh POCTa BCEX
OCTaJIbHBIX MOKa3zaTesield. OnpenensieTcsi OH myTeM
3aMepoB B HaType mo Tpem Bozpactam: 50, 100,
150 net, unM ero HaxXOAST MO Pa3HHUIIE WHJEKCOB
B Bo3pacte 50 u 150 net (Tadm. 1).

Paznuna ungekcoB 1-ro u 12-ro TUMOB u3pe-
»kuBanust B 20-1eTHEM Bo3pacte cocrasiseT 72 %,
B 220-metHeM — 86 %, wmm 7.2 % Ha OAWH THIIL.
Hnsa XI'TJI muCTBEHHUYHUKOB, MPOU3PACTAKOIINX
B Jxyrmpkypckoil 1 CTaHOBOM JIECOX03SIMCTBEHHBIX
obmactsax JlanbHero Bocroka, BepoSTHOCTHBIE 3HA-
YEHMsI TUIIOB POCTA BBICOTHI, AMAMETPa, BUJOBOIO
4yucia, Yuciia CTBOJIOB, HAJTMYHOTO 3araca MmoJjyde-
Hbl Hamu panee ([Ipornosuposanue. .., 2000).

Omnpenenensl onn o 106 TabmuaM xoma poc-
Ta HaCaXACHUI JMCTBeHHUIB. Juddepenunanim
Ta0JIMIl HAa OJTHO- U PA3HOBO3PACTHBIC HACAXKICHHS
HE JIeaJioCh, MOCKOJBKY B TaOIHUIIAX XoJa pocTa
ATOT MOKa3areiab He ykasbiBasicsa. ClenoBaTesbHO,
pa3paboTaHHBIE THITBI POCTA IPUMEHUMBI KaK K OJI-
HOBO3PACTHBIM, TaK U Pa3HOBO3PACTHBIM Hacax]e-
HUSM, B TOM YMCII€ U NPONIECHHBIM XO3WCTBEH-
HBIMU MEPONPUATUSMU WM OErIbIMU HHU30BBIMHU
noxapamu. Ilepexoa OT MHAEKCOB OCYIIECTBIIS-
eTcs yepe3 abCONMIOTHBIE 3HAUYEHHsI YKCIia CTBOJIOB

CUBUPCKUM JIECHOM KYPHAJL Ne 2. 2026



Memoo nocmpoenus madnuy x00a pocma pasHo803pPACIHbIX HACAACOCHULL TUCHIEEHHUYb]

Tadsmmua 1. Tunsl n3peKUBaHUs YKCIa CTBOJIOB € BO3PACTOM B JINCTBEHHUYHOH (popmanuun

Bospacr, Wnpekcs! o Tunam uspexxusanus (0.001)
J1eT 1-i 2-i 3-i 4-i1 S5-i 6-i 7-# 8-it 9-ii 10-i 11-i 12-i
20 9141 | 8551 | 7961 | 7370 | 6780 | 6190 | 5599 | 5009 | 4320 | 3730 | 3140 | 2549
30 7217 | 6760 | 6303 | 5846 | 5390 | 4933 | 4476 | 4019 | 3486 | 3029 | 2572 | 2116
40 5602 | 5259 | 4915 | 4572 | 4228 | 3885 | 3541 | 3198 | 2797 | 2453 | 2110 1766
50 4271 | 4022 | 3774 | 3524 | 3276 | 3027 | 2779 | 2530 | 2240 | 1999 | 1742 | 1494
60 3193 | 3022 | 2851 | 2680 | 2509 | 2338 | 2167 | 1996 | 1797 | 1626 | 1455 1284
70 2342 | 2234 | 2126 | 2018 | 1910 | 1801 1693 1586 | 1459 | 1351 1243 1135
80 1692 1633 1575 1516 | 1457 1398 1340 | 1251 1212 1154 1095 1035
90 1306 | 1279 | 1253 1226 1199 1172 1145 1119 1092 | 1065 1039 | 1012
100 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
110 783 802 821 840 859 878 897 916 935 954 973 992
120 599 634 669 704 739 774 809 844 879 814 949 985
130 480 526 572 617 663 708 754 800 845 891 936 982
140 397 448 499 550 601 652 703 754 805 874 921 975
150 290 350 410 470 530 590 650 710 780 840 900 960
160 249 312 375 437 500 563 625 688 752 822 879 940
170 207 272 338 404 470 535 601 667 732 798 864 930
180 177 243 310 376 443 509 576 642 709 776 842 909
190 159 224 289 355 421 486 552 617 683 748 814 879
200 136 201 265 329 394 458 523 587 652 716 781 845
210 117 180 243 306 369 432 495 558 621 684 747 810
220 103 163 223 284 345 405 466 526 587 647 708 768

B 100-neTHem Bo3pacTe. OHU NPUHATHI 32 KJIACCHI
pocra. B 1-m Kiacce pocTa KOIMYECTBO CTBOJIOB
Ha 1 ra makcumanbHoe — 1744 miT., B mocjieaHEeM
(17-m) — Munumanbaoe — 384 mr.

PE3VJIBTATHI UCCJIETOBAHUM
N UX OBCYXKJIEHHUE

3amac JpeBOCTOs, KaK IMPaBWIIO, OMPEIEIISTIOT
M0 TPEM TAKCAIIMOHHBIM MOKA3aTeNsIM: CyMMe TUIO-
mjaiel Ce4eHui, BHICOTE U BUJOBOMY yucily (AHY-
ynH, 1977). Cymmy miomazeit ceuennit (G) MOXXHO
3aMEHUTh Ha KOJMYECTBO CTBOJIOB (N) M cpenHuii
muametp (d):

G =0.0000785 x d2 x N. (1)

Tun m3pexxusanus (T,) TMCTBEHHUYHBIX APEBO-
cToeB 0OycIoBIIeH KilaccoM Oonuteta (1 = 0.59 +
0.112). 3akoHOMEPHOCTH TIEpeNaeTCsi ypaBHEHUEM
napaboibl 2-ro nopsiaka:

T,=10.7-0.71B + 0.016F?, 2)

rne b — xnacc 6onurera (la—1,1-2 ... u T 1.).
BeposTHOCTHBIC 3HAYCHUS TUTIOB M3PEKHUBAHHS
TI0 KJIaccaM OOHHUTETA CIISMYIOIIHE:

Knacc 6onurera I I I 1
Tun m3pexuBanus 10.0 9.3 8.7 8.1

v v v
75 7.0 6.5
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Oxkpymisis 10 ILeNblX 3HAYeHWH, IPEeBOCTOU
I kmacca OGonuTeTa OymayT M3pEKUBATHCS MO 9-My
tuny, 1l — mo 8-my, V —no 7-my.

Turnbl U3peKUBaHUS U KIIACCHI TYCTOTHI MEKITY
coboii He kKoppeaupyroT. OIMHAKOBOTO KOJWYECTBA
cTBOJIOB K 100-1€eTHEMY BO3paCTy JPEBOCTOM MOTYT
JOCTUTATh MPU JTIO00M XapaKTepe MU3PEKUBAHUSI U
npu 000 HaYaIIbHOM rycToTe. 37eCh BUIAUM TPO-
aBleHne npuHiuna skBudunamsHoctu JI. bepra-
JaH(pU — cucTeMa MOXET JIOCTUraTh OAHOIO U TOrO
K€ KOHEYHOI'0 COCTOSIHMS IPU Pa3IMYHbIX Ha4yallb-
HbIX ycnoBusax (Typkos, 2003). Jlist pa3HOBO3pacT-
HBIX JTUCTBEHHUYHBIX HACAXJACHUN 3TOT MPUHIUI
HE UCKIIFOYEHHUE.

OTcyTCTBHE CBS3U MEXK]Yy TUIIOM U3PEKUBAHUS
1 KJIACCOM T'YCTOTBI MOKET TOBOPHUTD O 3aMEIJICHUU
CTPYKTYPHOI MEpPEeCTPONKN BHYTPH HACAXKJICHUS,
WM BCTYIUICHUS] HACAKICHUSI B CTAJIUIO KIIMMAaKca.
Ho B mo0om ciydae OTCYTCTBHE CBSI3M YKa3bIBAaeT
Ha 3HAYUTEIBHOE BAPbUPOBAHUE I'yCTOTHI HACaX 1€~
Huit B 100-eTHeM Bo3pacre.

B 100-nerHem Bo3pacTe 4YHCIO CTBOJIOB JIH-
CTBEHHMIIBI KOPPEIUPYET € KilaccaMu OOHHUTETA.
CBsI3p MEXAy TUMU IIOKA3aTeNsIMU — 3HAYUTEIb-
Hast (n = 0.64 + 0.073):

Ny =273 + 135B, 3)
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rae Ny, — uucao crBonoB B 100-neTHeM Bospacre,
mT./Ta.

3ameHa kiacca OOHHUTETa CpeAHEH BBICOTOU
B 100 ner m BBeneHHME HOBOW HE3aBUCHUMOU Iie-
pemenHoii (d : h,,) noseicuio (R* = 0.81) mepy
OIIPEJEIEHHOCTH YHUCJla CTBOJIOB B 0a30BOM BO3-
pacre. Pacuernbiii kpurepuii CThlofeHTa JJIS BbI-
COThbI cocTaBuia 9.3, s oTHowmeHus d : h,, — 8.0.
3aBUCUMOCTb MEX]Y HUCCIEAyeMbIMH IOKa3aTes-
MU INEepeJaeTcs ypaBHEHUEM MHOXECTBEHHOH pe-
IPECCUH:

Nygy=3.0-0.039h,,,— 1.061d: h,oy,  (4)

rae N, , — uucno crteonos B 100-neTHemM Bo3pacre,
ymenbiieHHOe B 1000 pas. IlorpemHocts ypaB-
Henuss — 9.3 %. Orpanmyenus: 12 < h,,, < 33;
0.8 <d: h,, < 1.3. Jlannas perpeccusi npuBeacHa
KakK IpuUMep CBSI3H YHCia CTBOJIOB U Cpe/IHei BBICO-
161 B 100-1€THEM BO3pacre.

[lonmwxkenue cpeauux BbicoT B 100 ser mpu
HOCTOSIHHOM OTHOIIEHUU d : h,y, BEIET K yBEIU-
YEHHUIO0 YMclIo cTBOJIOB Ha 1 ra. Ilpu ogmHakoBoi
Cpe/iHel BBICOTE OTHOCHUTENbHBIN cOer OyneT 00ib-
1I€ B PEJKUX, YEM B I'yCTBIX HACAXJCHUSX, T. €. Iy-
CTBIC HACAXKICHUS UMEIOT MEHBIINN CPEeTHUN Tha-
METp B CPAaBHEHUH C PEIKUMH.

CBs13b TUNOB pocTa B BbicoTy (7)) ¢ Kilaccamu
OoHMTETa ONUCHIBACTCA MapabOJION TPETHErO IO-
panka (n =0.62 = 0.113):

7,=1.7+1.0b-0.225* + 0.0203F°. %)

BeposTHOCTHBIE 3HaYE€HHUS TUTIOB POCTA TIO BHI-
COTE MOJIOKEHBI B OCHOBY OOHUTHPOBOYHOM MIKa-
JbI, OOIIMX TaOIMIl X0Ja POCTa HOPMAJIbHBIX Ha-
CaXJICHUH, CTAHJAPTHON TaOIHIIBI CYMM ILTOIIA IeH
CCUCHHI M 3a1macoB, TaOJIUIIBI BUIOBBIX BhICOT (O0-
IECOI03HBIC HOPMATHUBHI. .., 1992), a Taxke Ta0JIHnIl
xona pocra, paspadboranusix s XITJI (tabma. 2).
WuTepBan BBICOT MeXIy KiaccaMu OOHUTETOB
100-netnem Bo3pacte — 3.5 M.

Tun pocra no nuamerpy (7,) xoppenupy-
€T C KJIACCOM OOHMTETa M THUIIOM POCTa B BBICOTY
(R*=0.76):

T,=2.73+0.04B + 0.987,. (6)

B 100-neTHeM BoO3pacTe cpeaHuil TuaMeTp ape-
BOCTOEB (d) HaXOIUTCS B TECHOU CBSI3U C BBICOTOM
(M) (t=8.9) n otHOmIEHUEM d : I (1 =T.8). CBsI3b
TIepeIacTCsl MHOKECTBEHHOM perpeccueit

d=24.62+1.19h,,,+2081 d:h,y.  (7)

Koappunment nerepmunaimu R? = 0.89. Cran-
naptHas omuoOka 3.7 %. Orpannyenus: 12 < h, <
33;0.8<d:h,<13.
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BeposiTHOCTHBIE 3HAUEHHSI TUIIOB POCTA U KJIac-
COB pPOCTa IO JUAMETPY, pAaCCUUTAaHHBIC TI0 ypaBHE-
HUsM (6), (7), TOJIOKEHBI B OCHOBY OOIIMX TaOIHI]
X0Jla poCTa, a TaKXke TalJIHIl X0aa pocTa, pa3pado-
taHHBIX 11 X TJI (Tabdm. 2).

Takum 00pazom, st KaxI0ro Kiacca OOHUTE-
Ta HalJIeHbI BEPOSTHOCTHBIC TUIIBI U3PEKUBAHUS,
KOTOPBIE OMPECIIHIIN (3aJI0KHIA) XapaKTep pocTa
a0COJIFOTHBIX 3HAYCHHMI TaKCAIIMOHHBIX TOKa3are-
JIel — BBICOTHI, IMAMETPa, BUIOBOTO YHCIIA.

Tumel pocTa BUJOBOTO YHCIAa HE 3aBHCAT OT
tuna u3pexkuBanusi. CBsI3b TYCTOTBI HAaCa)ICHHIA
C BUJIOBBIM YHCIIOM HCCIICIOBAIIM Yepe3 BUIOBYIO
BBICOTY B Tpex Bo3pacTax: 50, 100, 150 ner.

B 50-netHem Bo3pacte pocroBepHas Ha 5%-M
YpOBHE 3HAYMMOCTH CBSI3b BHJIOBOW BBICOTHI Ha-
OJromaeTcs JIMIIbL CO CpeAaHei BeicoTol (¢ = 3.7):

hfiy=1.50 + 0.422h,,, (8)

rae hf;, — BunoBas BbicoTa B 50-JIETHEM BO3pacTe;
hs, — cpensss BbIcOTa B 50-1€THEM BO3pacTe, M.
Koaddunuent nerepmunanuu R? = 0.66. Ommbdka
ypaBHenus 10.7 %. Orpanunuenusi: 7 < h < 24.

B 100-neTHeM Bo3pacTe TeCHas CBA3b YCTAHOB-
JeHa ¢ JBYMS HE3aBHCHMBIMH IEPEMEHHBIMU: BbI-
cotoii (¢ = 7.6) u unciaom cTBOJIOB (¢ = 2.7):

hf;50 =—0.90 + 0.462h,,, + 1.254N, 9)

rze hf,,, — BunoBas Beicota B 100-neTHEM BO3pacre;
N — uucno cTBOJOB, IIT., yMeHbIIeHHOE B 100 pas.
Koadduruent nerepmunanuu R? = 0.94. ITorpem-
HOCTb ypaBHeHHUs 5.4 %. Orpanndenus: 12 < ., <
33;410 < N <2550.

B 150-netHemM Bo3pacTe yCTaHOBJIEHA 3HA4YH-
TEIIbHAS CBSI3b BUIOBOM BBICOTHI CO CPEIHEN BBICO-
Toii (¢ = 7.8) u cpeaHuM auamerpom (¢ = 3.2):

hfi=1.51+0.684h,,,— 02484,  (10)

rae hf,s, — BUmoBas BeicoTa B Bo3pacte 150 iert;
h,s, — cpennss BeicoTa B 150 net, M; d, 5, — AuameTp
B 150-netnem Bo3pacte, cMm. Koaddunment nerep-
muHanuud R? = 0.94. Ommbka ypasuenus 4.7 %.
Orpannuenns: 14 < hy5, < 34; 21 <d ,, < 40.

C rycroroii B 150 et BuoBast BEICOTa HE KOP-
penupyet (¢ = 0.4). DTO MOXXHO OOBACHUTH JTUOO
YMEHBIIEHHEM YHciIa TaOIHIl X0a POCTa, COCTaB-
JeHHbIX A0 150-meTHero Bo3pacTta HMX aBTOpaMH,
1100 HaJMYUEM JIPEBOCTOEB, MEPEIISANINX MOCTe
150 nier B craguto pacnaja.

B HeHapyIIeHHBIX, IOJHBIX HACAXKAECHUSIX MPO-
U3BEJICHUE TYCTOTBl JIPEBOCTOSI HA CPEIHUM Jua-
METp B CTEemeHHW 1.5 sBIseTCS BETUYMHOU IMOCTO-
saHon (Ymon, 1972; CaBunoB, 1978). B Teuenue
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Taoaumna 2. Xoj pocra HacaxkaeHuii tuctBeHHUIEI I, 11, V kiaccoB 6oHuTeTa, 00bEAMHEHHBIX

B XO3SHCTBEHHBIC T'pyIIIbI TUTIOB JIECCa

A C N | N | # | @ | vF | G | M | Mgy | A, | %oma
1 knacc bonumema
20 93723 | 4386 5070 9.1 7.7 6.0 20.4 122 127 6.1 -4
40 93723 1597 1849 17.2 15.1 8.7 28.6 249 298 6.2 —-16
60 93723 953 1129 22.7 21.3 10.6 33.9 360 441 6.0 -4
80 93723 695 821 26.3 26.3 11.8 37.7 445 540 5.6 -18
100 93723 562 652 28.8 30.3 12.6 40.5 510 606 5.1 -16
120 93723 483 539 30.7 33.5 13.3 42.6 566 642 4.7 -12
140 93723 432 463 322 36.1 13.8 442 610 664 44 -8
160 93723 398 412 333 38.1 14.2 454 644 678 4.0 -5
180 93723 373 373 344 39.8 14.5 46.4 672 685 3.7 -2
200 93723 351 341 35.1 41.5 14.8 474 702 689 3.5 +2
220 93723 333 315 35.7 429 15.0 48.1 722 691 3.3 +4
Cpennee —7
11 knacc bonumema
20 92740 | 6999 6702 6.2 5.6 5.0 17.2 86 +22
40 92740 | 2473 2447 12 11,2 6,9 24.4 67 43 4.2 +2
60 92740 | 1449 1483 16.2 16 8.4 29.1 245 251 4.1 -2
80 92740 | 1037 1076 19 20 9.3 32.6 303 313 3.8 -3
100 92740 835 856 21.2 23.3 10 35.6 356 364 3.6 -2
120 92740 699 718 22.8 26 10.6 37.1 393 398 33 -1
140 92740 619 623 24.1 28.2 11 38.6 425 422 3.0 +1
160 92740 564 555 25 30 11.4 39.9 454 438 2.8 +4
180 92740 527 508 259 314 11.7 40.8 477 451 2.6 +5
200 92740 496 469 26.5 32.7 11.9 41.6 495 458 2.5 +7
220 92740 472 439 27 33.8 12 42.3 508 464 2.3 +8
Cpennee +3.6
V knacc bonumema
20 66948 | 9402 9212 34 3.7 4.0 10.1 40 24 2.0 +40
40 66948 | 3266 3397 6.9 7.5 5.2 14.4 75 66 1.9 +12
60 66948 1886 2097 9.7 10.8 6.2 17.3 107 105 1.8 +1
80 66948 1335 1563 11.8 13.6 6.9 19.4 134 139 1.7 -4
100 66948 1046 1269 13.4 16.0 7.4 21.0 156 170 1.6 -8
120 66948 870 1065 14.6 18.1 7.8 22.4 174 192 14 -9
140 66948 760 936 15.6 19.8 8.2 23.4 192 210 1.4 -8
160 66948 691 856 16.3 21.1 8.4 24.1 203 226 1.3 -10
180 66948 636 784 17 22.3 8.6 24.8 213 237 1.2 -10
200 66948 599 731 17.4 23.2 8.8 253 223 243 1.2 -8
220 60948 573 689 17.8 23.9 9.0 25.7 231 248 1.0 —7
Cpennee —1.1

Ipumeuanue. A — Bo3pacrt, net; C — MOCTOSHHASL BeNW4KHA; N — YHCIIO CTBOJIOB, IIT./Ta; N,

\6m — YHCIIO CTBOIIOB U3 OOLIMX Tabuiy

XO0/la POCTa, IT./Ta; H — cpequss BHICOTA APEBOCTON, M; d — CPEIHUI TMaMeTp ApeBocTos, cM; HF — BUIoBas BbICOTa, M; G — cymMMa
nnomaei ceuennus, m*/ra; M, — 3anac, m*/ra; Mg, — 3anac u3 obuux Tabnuit xona pocta, M*/ra; A, — cpeaHuit mpupocT, M*/ra.

KH3HEHHOTO IMKJIa OanaHC paBHOBECHs B Hacax-
JEHUSIX TIOAJEPKUBACTCS 32 CUET M3PEKUBAHUSA U
MIPUPOCTA 110 TUAMETPY

C = N(d), (11)

rae C — NMOCTOSIHHAS BEJIUYMHA, C Pa3MEPHOCTHIO
mT./ra (cM); N — ONTHMaIbHOE YHUCIIO CTBOJIOB B Ha-
CaXXJIEHUH, IIT.; d — TUaMETp JepeBa, CM.

CUBUPCKUU JIECHOU XYPHAJL Ne 2. 2026

[TocTosHHas BenmuumHa B Gopmyne (11) gepes
OIITUMAJIBHOC YUCJIO CTBOJIOB N Cpe,ZIHI/Iﬁ AnaMeTp
XapaKTepu3yeT eCTECTBEHHBIH PsJ] pocTa Hacaxie-
HUSL:

C= Nd+/d. (12)
B nmpyrux meromax mocTpoeHus TaOmHIl xoma

pocta moabdOp IpeBOCTOEB, OTHOCSIIMXCA K Of-

57



H. B. Buisooyes

HOMY €CTE€CTBEHHOMY DSy, OCYLIECTBIISIIOT Yepe3
BBICOTY U quameTtp (AHy4uH, 1977). Y noctostHHON
BennuuHbl (C) MUPOKUN TUaAna3oH MPUMEHEHHS.
Ee ucnonp3oBanu mpu onpeneneHuy 4uciia CTBO-
JIOB B CMEMIAHHBIX JPEBOCTOSAX MPU MOCTPOCHUU
TaOMUI] X0Ja pocTa JUIsl MUXTHl LETbHOIUCTHON
(Abies holophylla Maxim.) (BwiBomues, 202360).
DTOT TOKa3areidb MPUMEHHM JUIS KPUTHYECKOU
OIICHKH YKCTIEPUMEHTAILHO YCTAaHOBJICHHOH CTere-
HU pa3pexuBanus apesocroes (Ynon, 1972; CaBu-
HOB, 1978).

[To dopmyne (12) Obuta ompeneneHa moCTOsSH-
Has (C) uIst PUHATHIX KJIaCCOB OOHUTETA U TOJIO0-
OpanHbIX TUNOB HM3pexkuBanus. g I kimacca 6o-
HUTEeTa moctosinHas paBHa 93723, ana 11 — 92740,
V — 66948. PacxoxjeHue MexX1y KpaHUMH Kiac-
camu Oonwurera 28 % (Tadm. 2).

AHanu3upysi JaHHble Taba. 2 MOXXHO OTMe-
TUTb, YTO Pa3paOOTAHHBIN METOJ TIO3BOJISIET C TPH-
€MJIEMOH TOYHOCTBIO CTPOUTH BO3PACTHBIE PSIIIBI
TaKCallMOHHBIX TOKa3aTeJel  pa3HOBO3PACTHBIX
HACaXXJICHUI TUCTBEHHULIbI HA OTPAaHUYEHHOM 00b-
e€Me JKCIEepUMEHTalIbHOro Marepuaina. OTKIOHe-
HUE 3amaca Mpu CPaBHEHUH C OOIIMMU TabIUIaMH
X0/la pOoCTa JIMCTBEHHHMIIBI B TIEPBOM Kjlacce OOHMU-
Teta coctaBuiio —7 %, B Tperbem +3.6 %, msarom
—1.1 %. Tabauup! xona pocta auddepeHpoBaHbI
10 Ki1accaM OoHuTeTa. THITBI N3PEKUBAHUS BBITION-
HSJTM POJTb €CTECTBEHHBIX PSIOB Pa3BUTHS, «KOP-
PEKTHPYS» BO3PACTHBIE HM3MEHEHMS HACAXICHUUN
1o JTuaMeTpy U BUIOBOM BhicoTe. [locTosiHHas Be-
mmunHa (C) B I 1V kimaccax O0OHUTETA pa3inyaeTcs
MexXIy coboit B mpenenax 28 %.

3AK/IIOYEHHUE

[IpoBeneHHble MCCIEIOBAaHUS TO3BOJISIIOT Clie-
JaTh cieayrolre BbIBObI. JIJisl TMCTBEHHUYHHKOB,
OObEMHEHHBIX B XO3SMCTBEHHBIE TPYIIBI THUIIOB
Jeca, UCTIONb3ysl pa3pabOTaHHBIA METOA, MOCTPO-
eHbl Tabmuubl xofa pocta. KimaccuduxanmonHon
OCHOBOM TaOnuIL SIBISAIOTCA Kjacc OOHUTETA U THI
U3pEKUBaHUN. THIBI M3PEKUBAHHS BBITOIHSIIN
POJb €CTECTBEHHBIX PSIJIOB POCTA B ONPEICICHHBIX
YCIIOBUSIX MTPOU3PACTAHHMS.

B nacaxxneHMsIX JHMCTBEHHHIIBI BapbHUpPOBaHHE
TUIIOB M3PEKHUBaHUS HE BbICOKOe. B auamaszone
[-V xiaccoB GoHUTETA XapaKTep U3PEKUBAHHSI JTU-
CTBEHHHYHBIX HACAKICHHUH MepenaeTcsi TpeMs TH-
namu: 9-m, 8-M, 7-M. DTOT nMana3oH U3PEKUBAHUS
YHCJla CTBOJIOB MOYKHO CUUTATh 0A30BBIM IS JIUCT-
BEHHUYHOH (pOpMAIIHH.

CBsi3p MEXIy KiIaccaMu OOHHMTETa W THITAMU
U3PEKUBAaHUSL yMEpEHHas, JOCTOBepHas. Tum u3-
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PEKMBaHUS OKA3bIBACT BIMSHUE HA POCT B BHICOTY,
Mo JMAaMETpY, APyrue TaKCallMOHHbIE MOKa3aTelu.
CBsI3b TUIOB M3PEXKMBAHUS C TUIAMH U KJIAacCaMH
pocTa 1o [uaMeTpy yKasbIBaeT Ha HaJludue oOIeit
3aKOHOMEPHOCTH, NPOSBISAIOIIEHCS (CYyILIECTBYIO-
Iei) B APYTrUX COOTHOILIEHUSX ITHUX TMOKa3aTeseit
(mocTosiHHAS BEJIMYMHA).

[Toctpoennsie Tabmuipl Xoma pocrta ONU3KH
JAHHBIM OOMIMX TAOIHII X012 HOPMAJIbHBIX, OJTHO-
BO3PACTHBIX HACAKICHHWHA JHMCTBEHHUIIBI, pa3pa-
OOTaHHBIX MPUMEHHUTEIBHO K yCIOBUAM JlanmbHero
Bocroka (OO1mecor3Hble HOPMaTHBHI..., 1992;
[Tporuosuposanue.. ., 2000). OTKI0HEHHE TTO 3ama-
cy B unrepBaie 20-220 ser cocraBuio B | kiacce
oonutera —7 %, B 111 +3.6 %, BV —1.1 %.
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METHOD OF CONSTRUCTING GROWTH TABLES
OF UNEVEN-AGED LARCH STANDS
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The article discusses the method of constructing growth tables of the uneven-aged larch (Larix Mill.) stands grouped
into economic groups of forest types. The method is based on typical growth lines of forest survey indicators obtained
by converting absolute values into indices of 106 tables of the growth rate of larch. Affine transformations of age
series significantly reduced the absolute variability of inventory indicators, and reduced it to zero at the age of 100.
The probability types of growth in height, diameter, and species number were found through regression relationships
between these indicators and the classes of bonitet and thinning types. The last two indicators were taken as
independent variables. The thinning pattern of larch stands with age fits into 12 typical lines. The difference in indices
between thinning types 1 and 12 at the age of 20 reaches 72 %, and at the of 220, it reaches 86 %. The relationship
between thinning types and class of bonitet, types of growth of height, diameter is moderate, reliable. There is no
relationship between thinning types and classes of density. Different density in 100 years can have a thicket of one
thinning type and vice versa. Absolute values of the number of stems, average heights and diameters in 100 years
are determined by regression equations of the relationship of these indicators with classes of bonitet. In other ages,
their values were found by multiplying the indices of the standard lines by the absolute values of the indicators in the
base age. The species number was determined using the species height. As a result, growth tables were constructed
for uneven-aged larch stands grouped into economic groups of forest types. The productivity of the developed tables
differs slightly from the productivity of normal larch stands. The proposed method of constructing growth tables
can be used in modeling the growth of stands with a limited number of test plots.

Keywords: bonitet, larch stands, thinning type, productivity of tree stands.
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