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AHHOTanMs

B pabote npuBeieHbI pe3y/bTaThl H3yUeHUs: 3aKOHOMEPHOCTEeH CTPOEHHS 10 JHaMeTPy COCHOBBIX JIPEBOCTOEB BTOPHUUHbBIX
TeHepalyi, IPOM3PACTAlOIIMX B CEBEPO-TAa&)KHOM pakioHe ApXaHTeqbCKOM o6mactu. i1 TIpOBeJeHUs HCC/IeOBaHUS
WCTIO/b30BaHbl MaTepuaibl TPOOHBIX IJIONIAZield TOCYZAPCTBEHHONW WHBEHTApH3al[iM JIeCOB, a TAKXKe IPOOHBbIE TLIOIIAZAM,
3aJI0’KeHHbIE B HACaXKAEHUSIX B COOTBETCTBUU C OOIIENPUHATHIMU MeToAuKaMU. OOBEKThl HAXOAATCS B FKCITyaTallMOHHBIX U
3alUTHBIX JlecaX M Ha HUX TPOBOJWIMCH PYOKM yXoJa B COOTBETCTBUU C JIECOBOACTBEHHbIMU TpeboBaHUsiMU. 1lesibro
WICCJIeIOBAaHUMN SIBJISIETCS OIIeHKAa CTPOEHHs COCHOBBIX APEBOCTOEB BTOPUYHBIX T'eHEepal[iil 10 TaKCA[MOHHOMY AWaMeTpy C
YUeTOM BJIMSIHUSI CUCTEMbI PYyOOK yxoja. VI3MeHeHUst X0/la POCTa JPEBOCTOEB B pe3y/ibTaTe BO3[EUCTBUS JIeCOX035HCTBEHHBIX
MepOIpUsiTUil TpebyroT BHECEHUs] KODPEKTHBOB B TAKCAIIMOHHbIE HOPMATHBBL I10 pe3ynbrataM HCC/Ie[OBaHUN YCTaHOBJ/IEHO,
UTO H3y4yaeMble JIeCHbIe SKOCHUCTEMBI SIBJISFOTCS JUHAMUUHBIMU, Pa3BUBAIOIIMMUCS COOOIECTBAMMU, BBITIOIHSIOUMMU CBOM
XO035IHCTBEHHO-9KOHOMHMUECKHEe (YHKIMH BBIpAI[UBaHUsS BOCTPeOOBaHHBIX JiecoMaTepraaoB. OTMeUeHO IIPOJO/DKEHHE
mubdepeHIMalisa APEBECHBIX CTBOJOB COCHBI M (DOPMHUPOBAHHE HACAKAEHUS B pe3y/bTaTe KOHKYPEHLIUH U BO3AEHCTBHUS
JIeCOXO35IICTBEHHBIX MeponpusiTuid. [TonydeHbl psiibl pacrpefiesieHdsl 4ucC/a [iepeBbeB IO JUaMeTpy B 3aBUCUMOCTH OT
CpeJlHero JyuameTpa ApeBoCTosl U ux Mogend. OTMeuaeTcs 1eBOCTOPOHHEE CMellleHre MOZJA/JIbHOIO 3HauyeHus JJisl BCeX PsiZioB
pacnpe/iesieHys: Yuciia JepeBbeB Mo quaMeTpy. V3yueHue ocobeHHOCTel (pOpMUPOBAHUS CTPYKTYPbl COCHOBBIX HACaXKIEHWI
BTOPUUHBIX TeHepaluii, MPOW3PACTAIOIIUX B CEBEpPO-TAeXKHOM palioHe ApXaHre/bCKOW 00/1acTH, MO3BOMT pa3paboTaThb
PeKOMeH/IaLIiK TI0 TOBBILLEHUI0 YCTOMUMBOTO JieCOyNpaB/ieHUs], yTOUHUTb HOPMATHBbI TaKCALUU.

KiiroueBble C/I0BA: COCHOBbIE [PEBOCTOM, BTODUUHBbIE TeHepalid, pPyOKH yXofia, CTPOEHWEe M0 [JUAMETPY, PSAZbI
pacripefie/ieHHs], MOZeJIH.
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Abstract

The work presents the results of a study of the patterns in the diameter composition of secondary generation pine stands
growing in the northern taiga region of Arkhangelsk Oblast. The research used data from sample plots of the state forest
inventory, as well as sample plots established in plantations in accordance with generally accepted methods. The sites are
located in commercial and protective forests and have been subjected to thinning in accordance with forestry requirements. The
aim of the research is to evaluate the structure of secondary generation pine stands by taxation diameter, taking into account the
influence of the thinning system. Changes in the growth of stands as a result of forestry measures require adjustments to
taxation standards. The results of the studies have established that the examined forest ecosystems are dynamic, developing
communities that perform their economic functions of growing timber in demand. Continued differentiation of pine tree trunks
and the formation of stands as a result of competition and the impact of forestry measures have been noted. Series of
distributions of the number of trees by diameter were obtained depending on the average diameter of the stand and their model.
There is a leftward shift in the modal value for all series of tree diameter distributions. Studying the characteristics of the
structure formation of secondary generation pine stands growing in the northern taiga region of Arkhangelsk Oblast will make
it possible to develop recommendations for improving sustainable forest management and refine taxation standards.
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BBeaenmue

Pa3paboTka JieCOBO/CTBEHHO-TAKCALIMOHHBIX HOPMAaTHUBOB /I/Isl OLIEHKM COCTOSIHMSI, POCTa U CTPYKTYPhl CEBEPO-TAEKHbBIX
HACAXK/|eHUH MoC/ie MpoBeJeH!s BEIDOPOUHBIX PYyOOK, pyOOK yx0ia U JPYrMX XO3SHMCTBEHHBIX MEpOIPUSTUI HarpaB/ieHa Ha
TIOBBITIIEHHe NHTEeHCU(UKALMK JIECHOTO X035HCTBA, TTOBHIIIEHHe SKOHOMIUYeCKOU 3G eKTUBHOCTH BeIeHHsT JIeCHOTO XO035HCTBa
U Jiecornosib30Banus [6], [14]. Pa3paboTka jieCOBOZCTBEHHO-TAKCAI[MOHHBIX HOPMATHUBOB ZIJ1s1 Ha3HAUeHUs pyOOK yX0/1a, OLIeHKU
COCTOSIHUSI M POCTa MPOU3BOAHBIX HACAXKIEHUH TI0C/Ie TIPOBeIeHUs PYOOK yxo/a SIB/IIETCS] BXKHOM 3a/jauel 1o TOBBIIIEHUIO
5Q(EeKTUBHOCTU yIIpaB/ieHUs JIeCHBIM  XO3SICTBOM, TPeAYCMOTPEHHOM TOCYJApCTBEHHOW TMOMUTHKOW B  00sacTH
WCIIO/Ib30BaHUs, OXPaHbl, 3alllUThl U BocrpousBocTBa JjiecoB [10], [12], [15]. OcHoBHbIMM HOpMaTHMBamMu pPyOOK yxoza
SIBJISIFOTCS: BPEMsI Hauajia ¥ OKOHUaHUsI pyOOK yXojja, UX UHTEHCHBHOCTh W TIOBTOPSiIeMOCTb. HOpMaTHBBI yCTaHABIMBAIOTCS C
YUeTOM MPUPOAHO-IKOHOMHYECKUX 0COOEHHOCTel perroHa, HaualbHOM | Lie/IeBON XapaKTepUCTUK HacaxaeHus [1]. B cesi3u ¢
3TUM BOTIPOCHI POCTa JepEBhEB B HAaCAKAEHUH, (OPMUPOBaHWS CTBOMA, AudpQepeHIMal[ii TlapaMeTpOB JepPeBbeB IOCiie
MpoBeZieHust pyOOK yXo[a B YC/IOBHSIX CEBEPO-TaeXKHOIO PerMOHa CTaHOBATCS 0COD0 aKTya/bHBIMH M UMEIOT CYILeCTBEHHbIE
OT/IMUKSI OT pOCTAa B HACAWKIEHUSIX BTOPUYHBIX TeHepalui, c(opMUpOBABIIMXCS 6e3 TMPOBEJEHHS] CUCTEMbI
JIeCOXO3sIMCTBEHHBIX Meponpustuii [4], [7], [8], [13].

Llenbro MCCIeA0BaHUS SIBJSIETCS M3yueHre 0CODEHHOCTEH CTPOEeHHs! COCHSIKOB BTOPUYHBIX TeHepaLuii 10 TaKCallOHHOMY
IUaMeTpy B pe3y/ibTaTe TMpoBeJeHUs pyOOK yxofa pa3/iMuHONW WHTEHCMBHOCTM WM WX TOCIAEACTBUM B Pa3IMYHBIX
JIeCOPaCTUTE/bHBIX YCIOBUSIX [/l COBEPILIEHCTBOBAHUS HOPMAaTHUBOB Ha3HAUeHUs U OIleHKU PyOok yxona B CeBepo-TaeKHOM
paiione EBporeiickoii uactu PO.

OO0BeKTHI M METO/IbI HCC/IE0BAHMS

PalioH wWCClefoBaHUsI PACTO/IO)KEH B CEBEPO-TAeKHOM JIECHOM pailioHe ApxaHrenabCKol obmactu. WccnenoBaHus
TpOBe/IeHbl Ha 15 MPOOHBIX TUIOM[AAAX, 3a/I0KeHHBIX ¢ yueToM OCT 56-69-83 «ITnoiaau MpoOHbIe J1eCOyCTPOUTeTbHBIE» [9]
B repuof, ¢ 2020 o 2024 IT. B HaCaXK/JEHHUSIX COCHBI, CHOPMHPOBABIIMXCSI Ha BLIpYOKax 60-X rOJ[OB B pe3y/bTaTe MpOBeIeHUs
cucteMbl pybok yxoza. Pa3mepsl mpoOHbIX muiomazged cocraBuiu ot 0,25 go 0,5 ra, B 3aBUCMMOCTH OT W3MEHUMBOCTH
npusHaka. Vccnenyemble Hacaxzaenust Obimu II1 u IV knacca 6onutera, ¢ momHoTtoil apeBoctoeB 0,840,1. Takke Oblu
WCIOJIb30BaHbl Marepuasbl W3MEPeHWH TaKCAl[UOHHBIX [UAaMEeTPOB [IePEBbeB HA MPOOHBIX TMJIOLA/SX TOCY/APCTBEHHOM
vHBeHTapu3aLwu jecoB (I'MJT). Beero 6putn ricmosnb3oBaHbl MaTeprasbl 51 npobHoi miomaau 'MJ1. Ha mpo6HBIX miomasax
ObLTM TIPOBe/ieHBbl 3aMephl JAWAMETPOB BCEX [|ePeBbEB COCHBI U [IePEBLEB OCTAJbHBIX MOPOJ, HauWHAsi C TaKCALMOHHOTO
Jvametpa 2,0 cMm Ha BbicoTe 1,3 M OT 1IelKM KOpHS € TouyHOCTbIO 710 0,1 cm. [l KaXkAOro JepeBa OTMeYau KaTeropuro
IUFRO 1nio TengeHumu pocta. Ha oCcHOBe B3ATHS KEDHOB M3yuyeHa JAWHAMMKA IIPUPOCTOB COCHBI M0 AUamMeTpy. TwIibl jeca —
COCHSIK YepHHUYHBIN, OPYCHUUHBIH, [JOMTOMOLIHLIHA. JIecoX03siCTBeHHbIEe MEPOTIPUSATHS B JaHHBIX HACAXK/EHUSIX TTPOBOJUIUCH
B Bufe pybOK yXola TPOYMCTKM, TPOPEXHMBaHWs, TPOXOAHbIe PyOKW. BbIOOpPOUHBIE COBOKYITHOCTU IIPOBEPEHbI Ha
HOPMaJIbLHOCTh pacnpesenenysi. CpeJHUN JUaMeTp COCHbI B MaTepuasax UCCaefoBaHui coctaBui 16,242,6 cM ¢ konebaHUsIMU
ot 2,0 no 43,5 cM, cTanzaptHoe oTkioHeHre +7,0 cM. CpejHU TIoOKa3are/ib aCUMMeTpUM BIO0poK coctaBui 0,14, skciiecc —
munyc 0,30. YpoBeHsb HafiexxHOCTH coctaBun 0,48-0,87. Konebanust Bo3pacta COCHbI Ha 00bEKTaxX MCC/Ie[J0BAHMUSI HAXOAATCS, B
OCHOBHOM, B Tipezieiax oT 30 g0 75 sier. Hauano ¢opmMrpoBaHusi pa3HOBO3PAaCTHOCTH He OTMEUeHO, T.e. BO3PacCT OTAeNbHBIX
JlepeBbeB Ha 0OBEKTaX UCC/IeNOBaHUs KosebeTcs B MpefiesiaX OJHOTO-ABYX K/IaccoB Bo3pacTa. [lepeBbsi CTApOro TMOKOJIEHHs
COCHBI YUUTBIBA/IM OTJEIBHO, U OHM TIPe/ICTAB/IeHbl OCTaB/IeHHBIMU CeMeHHHKaMH B cpefiHeM 1,6% oOT o61jero KosmuecTsa.
CpeHuii TakCallMOHHBINA AWaMeTp TaKUX JiepeBbeB cocTaBul 26,2+2,1 cM, OCHOBHOe OTK/IOHeHHWe +7,6 CM, U3MEeHUHMBOCTh —
30%. KpuBble pacripesieeHUss 4uc/la JepeBbeB COCHbI [0 TakKCALMOHHOMY J[WaMeTpy MOIYT pacCMarpuBaTrbCsl Kak
ofHoBepiMHHbIE. Cpeanuii 06001eHHbIH cocTaB gpeBoctoeB — 8C1B1E+Oc.

Pe3ynbTarbl HCCIEJOBAHUS M X 00CYK/eHIe

CrtpoeHue [pEBOCTOEB [0 [AWAMETPy SBSETCSA OJHUM U3 Haubosiee Ba)KHBIX TAPAMETPOB /il  BbISBIEHUS
3aKOHOMEePHOCTel (hOpMHUPOBaHUS IPEBOCTOEB, Ha3HAUEHMS JIeCOXO3SIMCTBEHHBIX Meporpustaii [2], [3], [11].

Ha ocHoBanumn AdHHBIX TepeyeToB A€PEBLEB Ha HpO6HI>IX M0 a X TOJyUYeHbI PAAbI paCripee/ieHrs Yruc/iad paCTylInux 1
CYXOCTOﬁHLIX A€PEBBEB M0 TAKCAJUOHHOMY AWAMETPY /i APEBOCTOEB PA3HbIX CPeAHUX AWMaMeTPOB I10 CTYII€HAM TOJIIWUHBI
(cm. Tabs. 1, puc. 1).

Tabnuua 1 - Psajpl pacnpeZiesieHys Unc/ia pacTyIIyX JlepeBbeB COCHBI 10 CTYIIEHSIM TOJIIMHEI

DOI: https://doi.org/10.60797/JAE.2026.66.11.1

Crynenn JpeBoCToM pa3MUHbIX CPeJHUX AUaMeTpoB, %
TOJIIMHEL, CM Cpennuii Cpennuii Cpennuii Cpennuii CpepnHuii
mrametp 16 cm | muametp 18 cm | auametp 20 cM | auametp 22 cM | fuameTp 24 cMm
8 11,0 7,4 4,2 2,2 0,5
12 20,5 15,3 11,0 7,2 4,1
16 28,2 23,4 20,0 16,0 10,0
20 26,2 27,0 26,5 23,6 21,1
24 9,4 18,0 22 24,8 25,0
28 3,0 6,0 11 15,6 20,8
32 1,1 2,1 4,1 7,3 12,8
36 0,5 0,6 1,0 2,8 4,7
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JlpeBoCTOM pa3IMUHbIX CPEJHUX AMAaMeTpOoB, %

CryneHu ” ” ” ” ”
TON Cpennui Cpennuii Cpennuii Cpennuii Cpennuii
LIUHBI, CM
Avamvetp 16 cm | auametp 18 cm | auametp 20 cm | fuameTp 22 cM | AuaMmeTp 24 cMm
40 0,1 0,2 0,2 0,5 1,0

Psizip1 pacripeziesieHust Unic/ia lepeBbeB 10 TUaMEeTPY OIMUCHIBAIOTCs ypaBHeHUsiMU 1-5 (cM. Tabit. 2).
Tak kak BapbuUpOBaHMe (AKTHUECKOTO YMC/Ia /IepPeBbeB M0 TpajalusM [JUaMeTpa J0CTaTOYHO BBICOKO, YpaBHEHUS
anrpoKCUMALIMU PACCUUTBIBAIM 110 YCPEeAHEHHBIM JIaHHBIM.


https://creativecommons.org/licenses/by/4.0/deed.en

Journal of Agriculture and Environment = Ne 2 (66) = ®eepanb

© Agrops! cratsu / Authors of the article

Ta6m/H_[a 2- ypaBHEHI/IH AlIrIpOKCMaALMK PAA0B pacripeie/iIeHrs 110 AnaMeTpy Urciia pACTYLIHUX AepeBbEB COCHBI

DOTI: https://doi.org/10.60797/JAE.2026.66.11.2

Cpe,Z[HI/II/I AI/IaMeTp BI/IA ypaBHEHI/Iﬂ HOKa3aTeHL TOUYHOCTU my F NQ
JIPeBOCTOsI, CM arpoKCUMaLn
¥=0,293+29,039-exp(0,5((
16 X-16,387)/54972) 175 108 1
Y=-0,732+28/171-4-exp((-
18 X-18,396)/3,964) 1,25 173 2
0,99
Y=-5,188+32,324/(1+((X-
20 20,216)/7,976%) 0,79 399 3
Y=(-0,004-
0,006-X+0,0137- X
22 0,0003-X°)/(1- 0,71 188 4
0,149-X+0,01-X*-
0,0003-X*+4,79-X)
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CpefHuii AuiameTp
JPeBOCTOSI, CM

Bug ypaBHeHust

ITokazaTenb TOUHOCTH
dllpoOKCUMalun

24

Y=-0,502+25,736-exp(-
0,5+(X-24,272)/6,480)?

0,72

455

ITpumeuaHue: my,— ocHogHas owubka ypasHeHus anpokcumayuu; F — kpumepuii @uwepa
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CrieyeT OTMeTHTh, UTO OCHOBHasl ecTeCTBeHHas [uddepeHIUAINS [epeBbeB COCHBbI 10 JUaMeTPy TMPOWCXOAUT B
TOHKOMEDHBIX CTYIEHsIX TOJIIMHbL. PyOKM yXo/a TPOPEXXUBAHUS U TIPOXOAHbIe 0b6ecreurBaiOT (OPMHPOBAaHHE MeHee
PACTSHYTBIX PS/IOB pacripe/ie/ieHus], MEHBIIYI0 N3MEHUMBOCTb AUaMEeTPOB JIepeBLeB B ApeBocToe [3], [11].

Cpepnsisi kateropust IUFRO cocraBuna 1,3+0,07, 4To TOBOPUT O /JOCTaTOYHO BBICOKOM TEepPCIeKTHBHOCTH ()OPMHUPOBaHKS
BBICOKOIIPOJYKTHBHBIX JIpeBoCTOeB. CpeZiHsisl IIIMPUHA TOJUUHOT0 €105 B Noc/iefHui 40-71eTHUM Neproj, HaX0UTCs Ha YPOBHE
1,440,1 MM c KosieGaHUAMU B OTJesibHbIe To/bl. CrieKTpaibHbIM aHa/lIu3 AWHAMUKYU MPUPOCTOB MOKa3an Hamuuue 5, 15, 20-
JIETHUX LIUK/IOB U3MEHEHUsI BeJIMUMHBI TIPUPOCTA, UTO B OO/IbIIEl CTETIeHU ONpe/e/sieTcsl KIMMaTHUeCKUMU YCIIOBUSIMH.
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PucyHok 1 - PacripesiesieHye 4uc/ia pacTyLUX J€PEBbEB COCHBI () U CyXOCTOHHBIX IePEBbEB (0) MO CTYTEHSIM TOIIHBI
Ji7151 [peBOCTOER pa3HbIX CPeJHUX UaMeTPOB
DOI: https://doi.org/10.60797/JAE.2026.66.11.3

BrIsiB/IeHb! onpe/iesieHHble 3aKOHOMEPHOCTU B CTPOEHUM JpeBOCTOeB Mo guaMeTpy. C yBelnnveHHeM CpeZiHero rameTpa
JPeBOCTOsSI TIPOMCXOAUT 3aKOHOMEPHOe TIepepacIipe/ie/ieHre iepeBbeB U3 TOHKOMEpHBIX CTyIleHel B Gomee KpymHble. [JaHHbIe
3aKOHOMEPHOCTH CBUZETEbCTBYIOT O 3HAUMTebHON 3(deKTUBHOCTH TPOBeJeHHsl pyOOK yXoza, HarpaBlIeHHBIX Ha BBIOODKY
JlepeBbeB KaK B JIEBOM, TaK M B TPaBOM YaCTH KPUBBIX pacrpeesieHrsi, ¥ 0 (JOPMHUPOBAHHUM ONTUMAIBHOM CTPYKTYDBI
IPEBOCTOEB W3 OCTABJEHHBIX JepeBbeB. OOILas TeHJEHLMS 3aK/IIOYaeTCsl B CMEIEHWM MOJAJBHOTO 3HAYeHUsl PS/IOB
pacripefie/ieHUs BIIPaBO 110 Mepe yBeJMUeHUs CpeJHero audamerpa JpeBocTos. IlomydyeHHble ypaBHeHMs almnpoOKCHMalUd C
BBICOKOM TOYHOCTBIO OIMCBHIBAIOT psifibl paclpefieieHUsi, 4TO, B CBOIO Ouepelb, IO3BOJISIET WX MWCIO/Nb30BaTh [Isl
MOZle/IpOBaHusL.

Ortnaz fepeBbeB COCTaB/ISIET CYLIeCTBEHHYIO YaCTb MOTEPH TOTEHL[aIbHOTO 3ariaca JpeBoctosi. [osis Basexxa oT obiero
yucia JepeBbeB cocraBuia oT 5 0 10%. PacnipezeneHue urcia BajieXHbIX JepeBbeB HE UMEET 3aKOHOMEPHOIO XapakTepa Kak
M0 UWC/Ty JePeBbeB, TaK W IO 3aracy, HO UMeeT OOIIyI0 TeH[EeHLMIO YBeJMYeHHsl YMC/Ia OTIABLIMX /IePeBbeB B CTOPOHY
TOHKOMEPHBIX CTyIIeHeH.

[l71si XapaKTepUCTHUKK pacripeiesieHusi IepeBbeB Ha 00bEeKTax UCC/IeJOBAHUS B Mpefie/iaX CTyMeHel TOMIIWHBI paCCUMTaIH
CTaTUCTUUEeCKHe ToKa3areau (cM. Tabi. 3).

Ta6ﬂ1/1ua 3- XapaKTEpI/ICTI/IKI/I pacripeziesieHrs 4yrciia JepeBbeB Ha obbeKTax HccieoBaHuA B IIpefiesiax CTYHEHEﬁ TOJILIUHBI

DOI: https://doi.org/10.60797/JAE.2026.66.11.4

Crynenu Cpennee Cpepuee  [Kosuipent TouHoCTh
TOMIHHBL, M MuHMMYyM MakcumMyMm spaueppe | KBaAPaTHUHOE I/IBMEHLLI/IBOCT ombiTa, %
OTKJIOHEeHHe u, %
8 6,0 9,9 7,8+0,08 1,17 15,0 1,1
12 10,0 13,9 11,9+0,11 1,15 9,6 0,8
16 14,0 17,9 15,8+0,10 1,16 7,2 0,6
20 18,0 21,9 19,9+0,11 1,27 6,4 0,6
24 22,0 23,9 22,9+0,07 1,07 2,7 0,3
28 26,0 29,9 27,6£0,13 1,19 4,3 0,5
32 30,0 33,9 31,7+0,21 1,16 3,7 0,7
36 34,0 37,9 35,1+0,27 1,08 3,1 0,8
40 38,0 41,9 40,1£0,75 1,87 4,6 1,9

[sisi yCTaHOB/IEHUS] MHTEHCUBHOCTH BBIOOPKY TMPH pyOKax yXo[a, COOTBETCTBYIOILEN JIeCOBOJCTBEHHBIM TPeOOBaHUSIM C
YUEeTOM PervoHajbHBIX 0COOEHHOCTEH, BaXKHO KPOMe PSIZIOB pacripe/ie/ieHusl yCTaHOBUTb MeCTO CPeJHEro JiepeBa B pa3/IMUHbIX
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JIeCOpPaCTUTeNbHBIX yCIoBUSX [5]. B Tabnuie 4 1okasaHO MeCTO CpefHero AvaMeTpa B COCHOBBIX [PEBOCTOSIX Pa3/IMUHBIX
Cpe/IHUX JUaMeTPOB.

Tabnurja 4 - MecTo cpefiHero fuameTpa B COCHOBBIX JIPEBOCTOSIX BTOPUYHBIX reHeparuii

DOI: https://doi.org/10.60797/JAE.2026.66.11.5

CpenHuii
JvameTp 16 18 20 22 24
[ peBoCTOs], CM

Uucsio gepesnes
TOHBbIIIE
cpejHero
ZepeBa, %

64 62 58 55 50

CTOMT OTMETHUTb, UTO YMeHblIeHHe 10/ [ilepeBbeB, UMEIOIMX 1iaMeTp MeHbllle CPeJJHero, C POCTOM CpeJiHero ArameTpa
ZpeBoCTOs1 OOBSICHSIeTCSI BIMSIHHEM PYOOK yXoZa, IPH KOTOPBIX YAA/S/IMCh JlepeBbsi C AWaMeTpPOM BbIlIIe CPeHero, a Takxe B
TOHKOMEPHOM YacTH U eCTeCTBEHHbBIM ITPOLIeCCOM POCTa OCTaB/IEHHBIX JIepEBLEB.

He6osbi10ii uana3oH psiooB pacnpefiesieHys jepeBbeB M0 TaKCALMOHHOMY JrameTpy O0yC/IOB/IeH TpoBefieHHeM pybOoK
yX0/ia IPOPE>KUBaHKe U MPOXOAHBIe PYOKY TPY KOTOPHIX Oblyla TMpOBe/jeHa BEIOOPKa TOJICTOMepHOH YacTy. TOHKOMepHasi 4acThb
JPEBOCTOsI TIPH yXO/IaX BBIOMpanach TOMBKO Ha BOMOKaX.

KosdduiieHTs! M3MEHUMBOCTH [JUAMETPOB [IepEBbEB B COCHSIKAX BTODWYHBIX TeHepalidi C yBeIWYeHHeM CpPeJHHX
[laMeTpOB YBeJIMUMBAIOTCS B CBSI3U C BO3pacTaHUeM KO/IMUeCTBa MpeficTaBUTe/eld B TOJICTOMEPHBIX CTYIEeHsIX.

PacripefienieHust uncia JiepeBbeB IO CTYTEHSIM TO/IIMHBI UMEOT JJOCTOBEPHOEe pasjnuMe, YCTaHOBIeHHOe 110 KpPUTEePUIO
Konmoroposa-CMypHOBa MeX[y IpeBOCTOSIMM Pa3HbIX CPeHUX /JaMeTpOB.

OTMeuaeTcsi 3aKOHOMEPHOe CMelljeHHe MeCTa CpeJjHero fivameTpa B CTOPOHY TOJICTOMEPHBIX CTyTeHel C IMOBBIIeHHeM
cpeziHero fuameTpa JpeBocToeB. CBs3b BbIP@KAeTCsl ypaBHeHHeM 1:

N=-175-1.,+92.8 R? =0,98 (1)

rie N — uKc/o [jepeBbeB C TaKCAl[IOHHBIM /JMaMeTPOM MeHblile CpefiHero, MIT.; JIcp — cpefHUi fuaMeTp JpeBOCTOs, CM.

3ak/iroueHue

B xoge wuccrefoBaHui ObUTH YCTAHOB/EHbI OCOOEHHOCTH CTPOEHMsI COCHOBBIX JIDEBOCTOEB BTOPUUHBIX TeHEpPAlL[Ui,
MPOU3PACTAIOL[UX B CEBEPO-TAEXKHOM paiioHe ApXaHre/bCKOW 00/1aCTH, M0 TaKCAlAOHHOMY AuameTpy. OTMeueHO Ha/uuue
3aKOHOMEPHBIX CBsi3ell KO/MuUecTBa JiepeBbeB 10 TpafialivsM TaKCallMOHHOTO AvaMeTpa CO CPeJHUM AUaMeTpPOM JPeBOCTOEB.
Ha ocHOBe BBISIB/IEHHBIX 3aKOHOMEDPHOCTeM TMOCTPOeHBI Psi/ibl pacripefie/ieHUs] Yuc/ia JiepeBbeB pa3/MUHbIX KaueCTBEeHHBIX
KaTeropuii 1o CTYIeHsIM TOJIIIUHBI ¥ Pa3paboTaHbl KOMITLIOTEPHBIE MOJIEJTH.

Ha ocHOBe MpOBEJEHHOT0 HUCC/IEA0BAHUS MOXKHO TPEAJIO’KUTb TPY Ha3HAauUeHUM U OLleHKe pPyOOK yxoJa B COCHSIKax
BTOPUYHBIX reHepauyii B Bo3pacte oT 30 0 60 yieT UCI0/Ib30BaTh TIOMyUeHHbIe MOZEH PSAZOB paclipee/ieHus Yic/ia JopeBeB
TI0 IMaMeTpy, B 3aBUCUMOCTH OT TEKYII[er0 CPeJHEr0 JUaMeTpa JPEeBOCTOs, a TAK)Ke TIPH TaKCAIIMOHHOM OLleHKe HaCaKIeHWM,
MPOW/IeHHBIX pyOKaMu yXofia, TPUMEHATh [OJyUeHHbIe arMpOKCUMUPYIOI[Me YpaBHEHUs B LIe/AX TPOTHO3UPOBAHUS
M3MeHeHHs paciipefie/ieHus 10 AUaMeTpy.

YcTaHOB/IEHHBIE 3aKOHOMEPHBIE CBSI3U TO3BOJIST pa3paboTaTh ¥ YTOUHHUTh HOPMATUBbI TaKCAllMH, HOPMAaTUBLI Ha3HAUEHUS
pyOOK yXo/]a B COCHOBBIX HaCaK/JEHUSIX, TPOU3PACTAIOIUX B CEBEPO-Tae)KHOM palioHe ApXaHrenbCKoi 06acTu.

duHaHCHpPOBaHHe Funding

ITy6nuKalys moAroToB/IeHa 1Mo pe3yabratam HUP,
BBITIOJIHEHHBIX B paMKax rocsaganus ®bY «CeBHUMIIX» Ha
NIpOBe/leHue NPUKJ/IaZiHbIX HAy4HbIX UCCIe[0BaHul B cdepe
JesresibHOCTH dDesiepasbHOTIO areHTCTBA JIECHOTO X035HCTBa
(peructparoHHbIl HOMep TeMsl: 123022800118-4).

KouukT nHTEpecoB
He ykaszaH.

Peuen3us

Bce crateu npoxosT pelieH3upoBaHue. Ho perjeH3eHT Uy
aBTOp CTaThU NPeATIOWIN He MMy0/IMKOBaTh PeLleH3UI0 K STON
CTaTbe B OTKPBITOM ZIOCTYyIIe. PelieH3usi MOXKeT ObITh
TIpeZiocTaBIeHa KOMITETEHTHBIM OpraHaMm 10 3arpocy.

The publication is based on the results of research conducted
as part of a state assignment by the FBI 'Northern Research
Institute of Forestry' for applied scientific research in the field
of activity of the Federal Forestry Agency (registration
number of the topic: 123022800118-4).
Conflict of Interest

None declared.

Review
All articles are peer-reviewed. But the reviewer or the author
of the article chose not to publish a review of this article in
the public domain. The review can be provided to the
competent authorities upon request.

Cnucok siureparypsbl / References
1. Arpoxun B.I. PyOku yxoma ¥ TIpOMeXyTouHOe jecorosib3oBaHue / B.I. Arpoxun, WU.K. MeBunb. — Mocksa

Arponpomusgar, 1985. — 255 c.


https://creativecommons.org/licenses/by/4.0/deed.en

Journal of Agriculture and Environment = Ne 2 (66) = ®eepanb © Asrops! ctateH / Authors of the article

2. BorganoB A.I1. OueHka JieCOBOACTBEHHOU 3(h(eKTUBHOCTH MPOXOAHBIX pyOOK B CeBepo-Tae)KHOM JIECHOM paiioHe /
A.T1. Borganos, A.C. Wneunies, C.B. Tpetwsikos [u ap.] // Jlecotrexanueckuit xxypHair — 2025. — T. 15. — Ne 4 (60). — C.
23-38. — DOI: 10.34220/issn.2222-7962/2025.4/2.

3. OpyxxunnH H.A. JlecoBopcTBeHHast 3¢ eKTHBHOCTL ipopekuBanuii / H.A. Ipy>kunrH // Marepuasbl OTUeTHOM ceccru
TI0 UTOTaM Hay4YHO-MCCIeloBaTeNbcKUX pabot 3a 1990 rog. — Apxanrenbck : AUJIn/IX, 1991. — C. 60-62.

4. Ky3pmuuer B.B. 3akOHOMEPHOCTU AWHAMHKH JPEBOCTOEB: TIPUHIUIILI U Mozieny : MOoHorpadust / B.B. Ky3sMuueB. —
HoBocubupck : Hayka, 2013. — 208 c.

5. JlecoTakcal[MOHHBIM CIIPaBOYHMK I10 CEBEPO-BOCTOKY eBporieiickoit uactu Poccuiickoit denepaiyi (HOpMaTUBHBIE
Marepuasbl [yii HeHelKoro aBTOHOMHOIO OKpyra, ApxaHreibCKod, Bosoropckoit obnactedi u Pecnybnuku Komwm) /
depepasbHOE areHTCTBO JIECHOTO X035k CcTBa, PefiepanbHoe OromKeTHOE yupexkieHre « CeBepHBIH HayYHO-MCC/Ie0BaTeNbCKUN
VHCTUTYT JIeCHOTO X03sicTBa». — ApxaHrenbck : OAO UIIIT «I1paaa Cesepa», 2012. — 672 c.

6. Menexos U.C. JlecoBoactBo / Y1.C. MenexoB. — Mockga : Arponpomuszar, 1989. — 302 c.

7. MunanH H.C. PocT COCHSIKOB TIof, BIusiHMEeM pyOok yxoga 40-netHedt maBHoctu / H.C. MuHuH // VI3BeCTHS BBICIIUX
yueOHBIX 3aBefileHuH. JlecHo ypHamr — 2004. — Ne 3. — C. 10-18.

8. HeBosmuH O.A. OCHOBBI X035MICTBa B BBICOKONPOJYKTHUBHBIX cocHsiKax CeBepa / O.A. HeBonvH. — ApXaHIesbcK :
CeBepo-3anaziHoe KHIWKHOe u3fiarenscrso, 1969. — 103 c.

9. OCT 56-69-83. TTIpo6HbIe MIIOLAIU JIeCOYCTPOUTEbHBIE. MeTo[, 3akiaaku. — Mockea : IleHTpanbHOe 6r0po Hay4YHO-
TexHnueckor nHpopmarmy I'ocnecxo3a CCCP, 1984. — 60 c.

10. Pomaniok B./T. HopMaTiBbl KOMMepUeCKUX pyOOK yxofa (TIPOpe>KUBaHUE U TIPOXOAHbBIE) /i1 MOJeJTM MHTeHCUBHOTO U
YCTOMUMBOTO BeIEHUS JIECHOTO X03s1icTBa (2-e usmanue) / B.J]. Pomanok, A.A. Kuuse, C.B. IIluakeBuu [u 1p.] // TIpoekT
BcemupHoro ¢onza gukoii npupoasl (WWF) «TICKOBCKHME Mojie/bHBIH nec». — Cankr-ITetepOypr, 2008. — 84 c.

11. CaBuna A.B. ®usuonornueckoe obocHoBaHue pybok yxoga / A.B. CaBunHa, M.B. JKypaeneBa. — Mockea : JlecH.
npom-tb, 1978. — 103 c.

12. CennoB C.H. TIpobGnembl coBpeMeHHOUM TpakTUKu pyb6ok yxoma 3a jiecom / C.H. CeHHoB // JlecHOe XO3SIMCTBO. —
1987. — Ne 11. — C. 12-18.

13. TwokaBuHa O.H. Buomoro-3kojoraueckyde 3aKOHOMEPHOCTH IMPOAYKLMOHHOIO TpoLiecca COCHbI OOBIKHOBEHHOH B
eCTeCTBEHHBIX U aHTPOIIOTeHHO-TPaHC(OPMHUPOBAHHBIX HaCaKAeHWsX : aBroped. AuC. ... A-pa C.-X. Hayk : 06.03.02 / O.H.
TiokaBrMHA. — ApxaHrenbck, 2021. — 43 c.

14. Yubucos I'A. PyOGku yxoma 3a jecom Ha EBpomeiickom Cepepe : mpakTuueckoe mocobue / I.A. Uubucos, H.W.
Bsneix, H.C. MunuH. — Apxanresnbsck : CeeBHUNIIX, 2004. — 128 c.

15. Uubucor I''A. JlecoBoACTBEHHbIE OCHOBBI PyOOK yxona B jnecax eBporetickoro Ceeepa / IA. Uubucos // C60pHUK
HayuHbIX TpyZoB CeBHUMIIX. — ApxaHresnbck : CeBepHbIN HayuHO-MCC/Ie[0BaTe/IbCKUM UHCTUTYT JieCHOTo x03siiicTBa, 2010.
— C. 25-39.

Crnucok /uTeparyphl Ha aHrymiickoM s3bike / References in English

1. Atrokhin V.G. Rubki ukhoda i promezhutochnoe lesopolzovanie [Thinning and intermediate forest management] / V.G.
Atrokhin, I.K. Ievin. — Moscow : Agropromizdat, 1985. — 255 p. [in Russian]

2. Bogdanov A.P. Otsenka lesovodstvennoi effektivnosti prokhodnikh rubok v Severo-taezhnom lesnom raione
[Assessment of the silvicultural efficiency of thinning cuttings in the Northern taiga forest region] / A.P. Bogdanov, A.S.
Ilintsev, S.V. Tretyakov [et al.] // Lesotekhnicheskii zhurnal [Journal of Forestry Engineering]. — 2025. — Vol. 15. — Ne 4
(60). — P. 23-38. — DOI: 10.34220/issn.2222-7962/2025.4/2. [in Russian]

3. Druzhinin N.A. Lesovodstvennaya effektivnost prorezhivanii [Silvicultural efficiency of thinning] / N.A. Druzhinin //
Proceedings of the Reporting Session on the Results of Research Work for 1990. — Arkhangelsk : AILiL.Kh, 1991. — P. 60—
62. [in Russian]

4. Kuzmichev V.V. Zakonomernosti dinamiki drevostoev: printsipi i modeli [Patterns of stand dynamics: principles and
models] : monograph / V.V. Kuzmichev. — Novosibirsk : Nauka, 2013. — 208 p. [in Russian]

5. Lesotaksacionnyj spravochnik po severo-vostoku evropejskoj chasti Rossijskoj federacii (normativnye materialy dlya
Neneckogo avtonomnogo okruga, Arhangel'skoj, Vologodskoj oblastej i Respubliki Komi) [Forest Inventory Reference Book
for the North-East of the European Part of the Russian Federation (Regulatory Materials for the Nenets Autonomous Okrug,
Arkhangelsk, Vologda Regions, and the Komi Republic)] / Federal Forestry Agency, Federal State Budgetary Institution
"Northern Research Institute of Forestry". — Arkhangelsk : JSC IPP "Pravda Severa", 2012. — 672 p. [in Russian]

6. Melekhov L.S. Lesovodstvo [Silviculture] / I.S. Melekhov. — Moscow : Agropromizdat, 1989. — 302 p. [in Russian]

7. Minin N.S. Rost sosnyakov pod vliyaniem rubok ukhoda 40-letnei davnosti [Growth of pineries Influenced by thinning
realized 40 years ago] / N.S. Minin // Izvestiya vysshih uchebnyh zavedenij. Lesnoj zhurnal [Bulletin of higher educational
institutions. Forestry journal]. — 2004. — Ne 3. — P. 10-18. [in Russian]

8. Nevolin O.A. Osnovi khozyaistva v visokoproduktivnikh sosnyakakh Severa [Fundamentals of management in high-
productive pine forests of the North] / O.A. Nevolin. — Arkhangelsk : North-Western Book Publishing House, 1969. — 103 p.
[in Russian]

9. OST 56-69-83. Probnye ploshchadi lesoustroitel'nye. Metod zakladki [Sample plots for forest management. Method of
establishment]. —Moscow : Central Bureau of Scientific and Technical Information of the USSR State Forestry Committee,
1984. — 60 p. [in Russian]

10. Romaniuk B.D. Normativy kommercheskikh rubok ukhoda (prorezhivanie i prokhodnye) dlya modeli intensivnogo i
ustojchivogo vedeniya lesnogo khozyajstva (2-e izdanie) [Standards for commercial thinning (thinning and selective cuttings)
for the model of intensive and sustainable forest management (2nd ed.)] / B.D. Romaniuk, A.A. Knize, S.V. Shinkevich [et

8


https://creativecommons.org/licenses/by/4.0/deed.en

Journal of Agriculture and Environment = Ne 2 (66) = ®eepanb © Asrops! ctateH / Authors of the article

al.] // Proekt Vsemirnogo fonda dikoj prirody (WWF) "Pskovskij model'nyj les" [World Wildlife Fund (WWF) project "Pskov
Model Forest"]. — Saint Petersburg, 2008. — 84 p. [in Russian]

11. Savina A.V. Fiziologicheskoe obosnovanie rubok ukhoda [Physiological basis of thinning] / A.V. Savina, M.V.
Zhuravleva. — Moscow : Lesn. prom-t, 1978. — 103 p. [in Russian]

12. Sennov S.N. Problemi sovremennoi praktiki rubok ukhoda za lesom [Problems of modern practice of thinning] / S.N.
Sennov // Lesnoe khozyaistvo [Forestry]. — 1987. — Ne 11. — P. 12-18. [in Russian]

13. Tyukavina O.N. Biologo-ekologicheskie zakonomernosti produkcionnogo processa sosny obyknovennoj v
estestvennyh i antropogenno-transformirovannyh nasazhdeniyah [Biological and ecological patterns of the production process
of Scots pine in natural and anthropogenically transformed stands] : abst. of the dis. ... of Grand PhD in Agricultural Sciences :
06.03.02 / O.N. Tyukavina. — Arkhangelsk, 2021. — 43 p. [in Russian]

14. Chibisov G.A. Rubki ukhoda za lesom na Yevropeiskom Severe [Thinning in the forests of the European North] :
practical guide / G.A. Chibisov, N.I. Vyalikh, N.S. Minin. — Arkhangelsk : SevNIILKh, 2004. — 128 p. [in Russian]

15. Chibisov G.A. Lesovodstvennye osnovy rubok ukhoda v lesakh evropejskogo Severa [Silvicultural foundations of
thinning in the forests of the European North] / G.A. Chibisov // Sbornik nauchnykh trudov SevNIILKh [Collection of
scientific papers of the Northern Research Institute of Forestry]. — Arkhangelsk : Northern Research Institute of Forestry,
2010. — P. 25-39. [in Russian]



https://creativecommons.org/licenses/by/4.0/deed.en

	ЛЕСОВЕДЕНИЕ, ЛЕСОВОДСТВО, ЛЕСНЫЕ КУЛЬТУРЫ, АГРОЛЕСОМЕЛИОРАЦИЯ, ОЗЕЛЕНЕНИЕ, ЛЕСНАЯ ПИРОЛОГИЯ И ТАКСАЦИЯ/FORESTRY, FORESTRY, FOREST CROPS, AGROFORESTRY, LANDSCAPING, FOREST PYROLOGY AND TAXATION
	ЗАКОНОМЕРНОСТИ СТРОЕНИЯ СОСНОВЫХ ДРЕВОСТОЕВ ВТОРИЧНЫХ ГЕНЕРАЦИЙ ПО ДИАМЕТРУ В СЕВЕРО-ТАЕЖНОМ РАЙОНЕ АРХАНГЕЛЬСКОЙ ОБЛАСТИ
	Буньков Н.А.1, Коптев С.В.2, *, Третьяков С.В.3
	PATTERNS IN THE STRUCTURE OF SECONDARY GENERATION PINE STANDS BY DIAMETER IN THE NORTHERN TAIGA REGION OF ARKHANGELSK OBLAST
	Bunkov N.A.1, Koptev S.V.2, *, Tretyakov S.V.3

