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ABTOp, OTBETCTBEHHBIN 32 nepenucky: Anekceid FOpveBuy Kynarus,
coolagin@list.ru

Annomayus. IlokazaHo, 4To 0OCBOECHHE TEPPUTOPHIA pacTionokeHus: Y pumMckoro u CTepauTaMakcKo-
'O IPOMBINIUIEHHBIX IEHTPOB B 18502020 IT. conmpoBoXk1a10ch MacTaOHOM BRIpYOKoii fiecoB. I1pu aTom
YacTh U3 HUX ObLTa coxpaHeHa, a ¢ 50-x romoB XX B. YCHENTHO peaM30BaHa MporpaMma o CO3IaHHIO
CaHMTApPHO-3alIMTHBIX HAacAKICHUH. Pa3BuTHe 1 yBenmuueHue riomaau ropooB 1 (POpMUPOBaHKE JaH-
ma THO-NPUPOIHBIX KOMIUIEKCOB ITPOMBIIIICHHBIX IIEHTPOB MPOMCXOINT 33 CYET OCBOCHUS JIECHBIX TEp-
PUTOPHI B CEIThCKOXO3SICTBEHHBIX 3eMelb. COBPEMEHHOE COCTOSTHHE JIECHBIX HacaXIeHHH Y GPUMCKOTO
1 CTepauTaMaKkcKoro MPOMBIIIIJIEHHBIX HEHTPOB OLIEHNBAETCS KaK yIOBIETBOpUTENbHOE. OHAKO KyJIBTY-
pst Tonionst Populus balsamifera L. (necHbie KyasTypbl co3aanbl B 40—50-x rogax XX B.) BCTYIAOT B KPH-
THUYECKHH BO3PACT, U B HACTOSILEE BPeMsI TPEOYIOTCSI POBEAEHUE MACCOBBIX BBIPYOOK M PEKOHCTPYKLIMS
JITaHHBIX HacaxkaeHuil. [IpoBeneHne 1ecoxo3aiCTBEHHBIX MEPOIIPUATHH TOPKHO OCHOBBIBATHCS HA HHBEH-
Tapu3alluy COCTOSHUS JIECHBIX HACAX/IEHHI 1 000CHOBAHUH U TIPOBEJCHUN PEKOHCTPYKIIMN HACAKICHUH
Ha TEPPUTOPHHU MPOMBILUICHHOTO HEHTPA B LEIISIX BBITOJIHEHUS SKOJIOTHYECKUX (DYHKIUH.

Knrouesuvie cnosa: TpOMBILUIEHHBIN LIEHTP, JIECHBIE HACAXKIEHUS], OLICHKA COCTOSHUS, PEKOHCTPYKIIHSA
JIECHBIX HaCaKICHUH

Qunancuposanue: padOThl BBHIIOIHEHbl Ha OOOPYJOBAaHMM LIEHTPA KOJJIEKTHBHOIO MOJb30-
BaHUSl «ATHJIENb» B paMKaX IUIAHOBBIX HCCie[oBaHui 1o OromkeTHO Teme Ne 123020700152-5
FMRS-2023-0008 «YcTOWYMBOCTD JIeCOOOPA3YIOIINX JPEBECHBIX BUIOB M 3KOJIOr0-OMOJIOTHUYSCKHUEC
ajanTalyy C Y4eTOM aHTPOIOIeHHOW TpaHc(opMaluy JaHAma(THO-IPUPOIHBIX KOMIUIEKCOB» U IPHU
nozanepkke rpanta Munucrepera oOpa3oBanus U Hayku Pecriyonuku bamkoprocran HOL-PMI-2021
«Co3zanue MEeTOI0IOTHUECKHUX OCHOB OIIEHKH OajlaHca MapHUKOBBIX Ta30B U OMPEIeIEHHH MTOTEeHITHaa
JIETIOHUPOBAHHUS YIIIEPOAA B HIKOCUCTEMAX).

© Taruposa O.B., Ypasrunpaus P.B., I'manstymmms P. X, fAxn6aes 0. A., Kymarun A.10., 2023
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Scientific article

FEATURES OF THE FORMATION OF LANDSCAPE AND NATURAL
COMPLEXES IN THE INDUSTRIAL CITIES OF THE PRE-URALS

Olesya V. Tagirova', Ruslan V. Urazgildin?, Rafak Kh. Giniyatullin?,

Yulai A. Yanbaev*, Alexey Yu. Kulagin®
12345 Ufa Institute of Biology UFIC RAS, Ufa, Russia

Corresponding author: Alexey Yu. Kulagin,
coolagin@list.ru

Abstract. 1t is shown that the development of the territories of the location of the Ufa and

Sterlitamak industrial centers for the period 1850-2020 was accompanied by large-scale deforestation.
At the same time, part of the forests was preserved, and since the 1950s, a program has been
successfully implemented to create sanitary-protective plantations. The development and increase in
the area of cities and the formation of landscape-natural complexes of industrial centers occurs due
to the development of forest territories and agricultural lands. The current state of forest plantations
in the Ufa and Sterlitamak industrial centers is assessed as satisfactory. However, the plantations
of a poplar, Populus balsamifera L. (stands were created in the 40-50s of the XX century) are
entering a critical age, and mass felling and reconstruction of these plantations is currently required.
The implementation of forestry measures should be based on an inventory of the state of stands and
their reconstruction on the territory of the industrial center in order to perform ecological functions.

Keywords: industrial center, forest plantations, condition assessment, reconstruction of forest stands

Funding: The work was carried out using the equipment of the Agidel Collective Use Center
within the framework of planned research on the budget topic Ne 123020700152-5 FMRS-2023-0008
«Sustainability of forest-forming tree species and ecological and biological adaptations taking into
account anthropogenic transformation of landscape and natural complexes» and with the support of
a grant from the Ministry of Education and Science of the Republic of Bashkortostan REC-RMG-2021
«Creation of methodological foundations for assessing the balance of greenhouse gases and determining
the potential for carbon deposition in ecosystemsy.

BBenenue obecrieunBaeT CcoxpaHeHue u (OPMHUPOBAHHE OWO-

Pa3Butre OTIENBHBIX PETMOHOB CBSI3aHO C OCBO-
€HHEM M HCIIOJIb30BAHUEM TEPPUTOPUIN NIJIsi CEJIbCKO-
XO3SMCTBEHHBIX, PECYPCHBIX, TPAHCHOPTHBIX M IPO-
MBIIUICHHBIX Lened. [Ipu BeneHun XOo3sUCTBEHHOU

dopmupyercs
U COIMAIBHBIA KOMIDIEKC COBPEMEHHOTO Topoza. IJTo

JIeSITeTbHOCTH TIPOM3BOACTBEHHBIN
MpoIecC JIUTENbHBI — 3aHUMAeT AECATKH U COTHHU
JIET, ¥ BOIIPOCHI OPTaHU3AINH JKU3HHU JIIONEH B TaKMX
ropozaax TpeOyIoT MPOBEACHHUS] MEPOIIPUSTHI IO ONTH-
MU3AIUN IKOJIOTHYECKUX YCIOBHH U CHUKEHHMIO 3KO-
nmoruaeckux puckos (Baker, Chesin, 1975; byxapuna,
JBoermazora, 2010). JIpeBecHO-KycTapHUKOBast pac-
TUTEIBHOCTb, NPE/ICTaB/ICHHAs €CTECTBEHHBIMU U HC-

KYCCTBCHHBIMH HACAXKACHUSAMU, B 3HAYUTCIILHOM MEpe

JIOTHYECKOTO pa3sHooOpasusi Ha ypOaHM3MPOBAaHHBIX
nanmmadprax (Tapadpun, 1984; Cyniosa u np., 2011;
Adaptation Strategies..., 2017).

B ucropuueckoM miiaHe CTaHOBIEHHE TOPOJICKHUX
aroMepanuii 00yCIOBJICHO HAJMYWEM OTHOCHUTEIb-
HO OJIarONPHUSATHBIX TPUPOIHBIX YCJIOBUH, BOJHBIX,
MMOYBEHHBIX, PACTUTEIBHBIX M JKUBOTHBIX PEcyp-
COB, TOJIC3HBIX HCKOIMAEMbIX, MCTOYHUKOB SHEPTrUU
u ap. (Lakshmi et al., 2008; Mikhailova et al., 2017,
McDermot et al., 2020).

YCTONYHUBOCTD IPEBECHBIX PACTEHUN K KOMIUIEKC-
HOMY BO3ACHUCTBHIO OKCTPEMAJbHBIX IPHPOIHBIX
W aHTPOIIOTEHHBIX (DaKTOPOB BBICTYMAET CTPYKTYpO-
00pa3yIomuM 3BEHOM MpU (POPMUPOBAHUN IKOCHCTEM
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poMbIIDIeHHBIX 1eHTpoB (Kynarun, 1974; AHTHTIOB,
1979; I'etko, 1989; Kynarun u np., 2010; Water, heat,
and..., 2011; Wang et al., 2014; Kynmarun, Taruposa,
2015).

Ieab, MeToAMKA
U 00bEKThI UCCJIeJOBAHUS

Lenp uccnenoBanus — AaTh XapaKTEPUCTUKY OCO-
O6eHHOCTEH (opMUpOBaHMS JaHMMAPTHBIX KOMIUICK-
COB Ha OCHOBE OOIIEro pPETPOCIIEKTUBHOTO aHAJM3a
JIECHOI PacTUTEILHOCTH U COBPEMEHHOI'O COCTOSIHHUS
JPEBECHBIX HACAKIICHUH IPOMBINIIICHHBIX TOPOIOB
[Ipenypanbs.

Jyis mpoBeieHus pabOThI HCIIOIB30BAH KOMILIEKC
anmpoOHWpPOBaHHBIX METOAOB HCCIEIOBAHUS JIECHBIX
HacaXJIeHUH, MOIU(DUIINPOBAHHBIX C YUYETOM BBIIIOJI-
HeHUsl paboT B HACAXKIICHUSX MPOMBIILJICHHBIX IICH-
TpoB (IIporpamma..., 1966; Anexcees, 1990; Kymaruu
u ap., 2000; Apmuniko, Jisuryszosa, 2002; Hukonaesa,
Casuyk, 2009).

B pabore ucmons30BaHbI OPUTHHAIBHEIC KapThI,
KOTOpBIe OB COCTaBIICHBI KaHAWUJIATOM OHOJIOTHYe-
ckux Hayk ['epmanom BacunbeBrnueM [lonoBsiM 1 ne-
penaHbl B apXvB JIaOOpPaTOpUH JeCOBEACHUS Y PUM-
ckoro uHCcTUTyTa Ononornn YOUIL] PAH.

Ha otraenbHBIX TPOOHBIX IUIOMIAJAX IPOU3BO-
JWIICS TIepedeT nepeBheB. lIpoBoamnack BU3yaibHas
OIIEHKa CIEAYIONNX JHArHOCTHYECKUX TPU3HAKOB
OTHOCHUTEILHOTO Xu3HeHHoro coctosinust (OXKC) ne-
peBBEB: T'ycTOTa KPOHBI (B% OT HOPMAJIbHOM T'yCTO-
Thl), HAJIMYNE MEPTBBIX Cy4beB (B % OT o01ero yucia
CyubeB Ha CTBOJIC), CTCTIICHb MOBPEKICHUS JIUCTHEB
TOKCUKAaHTaMH, TMaTOTeHAMH W HACEKOMBIMHU (Cpell-
HsA TUIOMIAJb HEKPO30B, XJOPO30B W OOBEIaHMIA,
B % ot 1wiomaau Jimcra) (Anekcees, 1990). PaboTbl

BeIOTHEHBI B 2022 1

P €3yJIbTAaThl UCCJICTOBAHUA

JlanmmagTHOe  KapTorpadupoBaHHEe, OKOJIOTH-
Yyeckoe KaprorpadupoBaHue, ydeT HPHPOAHO-KIIU-
MaTHYECKHX YCIOBUH M OCOOEGHHOCTEH HapyLIeHHH
JMaHAMAPTHO-TIPUPOAHBIX KOMITJIEKCOB OIPEIENISIOT
BO3MOYKHOCTb BBIJICJICHUSI KPUTHYECKUX TEPPUTO-
puii. OCHOBHOH 3ajaueil SIBISETCS CHUKEHHE OTpH-
LATENbHBIX MMOCIEACTBUM MPSMOTO U BTOPUYHOIO 3a-

rps3HeHus okpyskatomeit cpenbl (Vacek et al., 2013;

Sensuta et al., 2015; Mukherjee, Agrawal, 2018; Oak
tree-rings. .., 2018).

Ha ocHOBe KpaTKOro peTpoCIEeKTHBHOTO aHaln3a
MOKPBITHSI JICCHBIMU HACAXKICHUSIMU TEPPUTOPHIA CO-
BpeMeHHOTO Y dumckoro u CTepIuTaMakCKOro Impo-
MBINIICHHBIX MEHTPOB 3a mepuoy 1850-2020 rr. cre-
JTyeT OTMETHTD Psii 0ocoOeHHOCTeM (puc. 1-4).

Ydumckuit npomvriiunennotii yenmp

T'opox Yda ocHoBan B 1574 1. kak Y pumckas kpe-
MOCTh, a CTaTyc ropoaa mpucBoed B 1586 r. Pacmo-
JIOKeH Ha Oepery peku benoit, mpu BnajgcHUM B HEe
pex Yda u Jlema, B bammkupckom [Ipenypanbe, B ipe-
nenax [IpubGenbckoil yBanuCTO-BOJIHUCTON PaBHUHBI,
BBITSHYTA C IOT0-3ara/ia Ha CeBEepO-BOCTOK Ha 50 KM.
[Tnomane ropona cocrasmser 765 km?. B reomopdo-
JIOTUYECKOM OTHOIIEHHM TEPPUTOPUS TPEICTABISIET
BCXOJIMJICHHYIO paBHHUHY (PoxnecTBenckuii, XKypeHko,
1961). Ydba — coBpeMeHHBII TOpo]] C MPEIIPUATAIMHI
He(PTEXUMUYECKOH, XUMHYECKOH, MAIlTHHOCTPOUTEIb-
HOW U IPYIMX OTPACIEH MPOMBILIUIEHHOCTH.

JlecHble HacaxaeHUs Y (PUMCKOIO IPOMBILIICH-
Horo neHtpa (YIIL) otHocsTcs k 1 rpynme jecos,
YTO CBS3aHO C UX PACIIOJIOKEHHEM Ha BOJIOPA3/IebHO-
BOJOCOOPHOM MHOBEPXHOCTH M KPYTBIX CKJIOHaX
JnoiuH pek Y¢ul u benol, BOIOOXpaHHBIM U MIPOTH-
BOJPO3MOHHBIM 3Ha4eHHEeM. EcTecTBeHHbBIE Jieca —
TUIUYHBIC IIUPOKOJIUCTBEHHbIE. OCHOBHBIMH JIECO-
00pa3ylolMMH BHIAMH JIECHOTO MAacCHBa SIBJISIOT-
cs1 mara menkonmuctHas (7ilia cordata Mill.), Gepesa
noBucnasi (Betula pendula Roth), nmy0 yepenrdarsrit
(Quercus robur L.), unem (Ulmus glabra Huds.), Bs3
(Ulmus laevis Pall.), xmen ocrtpomuctHeii (Acer
platanoides L.), onbxa depHas (Alnus glutinosa (L.)
Gaertn.), ombxa cepast (Alnus incana (L.) Moench)
u ocwHa (Populus tremula L.), ycremno mpowus-
pacTaloT B KyJIbTypax TOHNOJIb Oalib3aMUYECKUM
(Populus balsamifera L.), Tononp nupamMuIaTbHBIN
(Populus nigra fpyramidalis (Rozier) Delaunay),
sICeHb OOBIKHOBEHHBIN (Fraxinus excelcior L.), cocHa
oObIkHOBeHHast (Pinus sylvestris L.), nucTBeHHHUIA
CyxkaueBa (Larix sukaczewii Dyl.), enb 0OBIKHOBEHHASI
(Picea abies L. Karst).

OcBoeHHE TEPPUTOPUH U CTPOUTENHCTBO MpE.-
MPUATHI OBUIO COTIPSKEHO ¢ BBIPYOKOii ecoB. YacTh
U3 HUX coxpaHuiach, ¢ 50-x rogoB XX B. YCIELIHO
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peanu3oBaHa IMporpaMma IO CO3JaHUI0 CaHUTAPHO-
3aIIUTHBIX HacaxaeHuil. Ilpu mpoexTupoBaHUU
pa3MemieHrss MPOMBIIUICHHBIX TPEANpPUATHI Obluia
Y4TE€Ha po3a BETPOB, U 3THUM CYIIECTBEHHO CHUKEHA
4acToTa MOCTYIUICHUH aTMOC(EPHBIX 3arps3HUTEICH
Ha cenuTeOHyI0 30HY. KauecTBEeHHBIN COCTaB JIECOB
C TeX MOp 3HAUUTEIbHO M3MeHwics. CKazanuch mo-
CJEICTBUSI MPOMBIIIICHHOTO 3arpsi3HEHUSI OKpYXkKa-
IOIIEH Cpefbl, a TaKKe U «apPKTHYECKHUX» MOPO30B

3UMHHX epuoaoB 1979 u apyrux ronos, NpUBEALINX

K MaccOBOMY YCBIXaHMIO My0a, KJICHA, JIMIBI, Bs3a.
Wzmenenue crpykrypsl secoB YIIL oOycnoBieHo
TAaKXKE YBEJIMYEHHEM [OJM JIECHBIX KYJIBTYp CO-
cHBI U Tomouisi Oanb3amuueckoro. Ilpu sTtom mocan-
KA TOMOJS 0allb3aMHUYECKOr0 B OCHOBHOM CJIENaHBl
B 40-50-x romax XX B. Bo3pacT HacakmeHuii cocTas-
nseT 60—70 e, ¥ OHU B HACTOSILEE BPEMsI BCTYIAIOT
B KpuTH4eckuid Bo3pacT. [1o 3Toii npuunHe TpedyroT-
Cs1 IPOBEJIEHUE MACCOBBIX BHIPYOOK U PEKOHCTPYKLIUS
HaCaKACHUH TONOJISI Oaib3aMHUYECKOTO.

\YWHaPEHKOBO —
o °°C$

Cocrosame Ha 1850 1.
State for 1850

4 Kovackam

Cocrosinne Ha 1970 1
State for 1970

Cocrostnue Ha 1940 1.
State for 1940

Cocrosiane Ha 2020 1.
State for 2020

Puc. 1. Kaprocxemsl jiecoB Y HUMCKOTO TPOMBIIIIICHHOTO TICHTPA U COTPEACIIbHBIX TEPPUTOPHIA
Fig. 1. Schematic map of the forests in Ufa industrial center and adjacent territories
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VenoBHeie 0003HAYCHNA:

B3 TpaHiua ropoaa
= [IpOOHBIC IUTOMIAI

Puc. 2. Kaprocxema pa3MerieHus MpoOHBIX M0 CH
B Y ()UMCKOM MPOMBIIIIEHHOM LIEHTPE

Fig. 2. A map showing the location of trial plots

in the Ufa industrial center

Ha coBpemenHom stane paszputus Y bl oTMme-
YaeTcsl CylLIECTBEHHOE pacClIMPEHUE T'PaHULl TOPOI-
CKOM 4YepThl. DTO NPOUCXOAUT 3a CUET Iepeaadu
YaCTH IUIOLIAJIEH CEJIbCKOXO3SIIICTBEHHOIO Ha3Ha-
YeHUS W 3eMeIlb TOCYJapCTBEHHOIO JECHOTO (OH/A
u3 Y¢umckoro paiiona Pecnyonuku bamkoprocran
B cocTtaB Y bl ['paHuiisl ropojga npruoOpenn crel-
npugeckyro KOH(HUTypannoo, 9TO B ONPEIeIeHHON
CTEIIEHU 3aTPYAHAET OpPraHu3alio MPUPOIONOIIb30-
BaHUS (CM. puc. 2).

AHanu3  CIOXHUBIICHCS — CH-
Tyallil CBHJIETEIBCTBYET O TOM,
YTO TPH TOCA/IKaX JIPEBECHBIX Ha-
caxaeHud Ha Tteppuropun YIIL]
HE YYHUTHIBAJINCH XapaKTepHCTH-
KA YCTOMYMBOCTH JIPEBECHBIX IIO-
POl K aHTPOIOI€HHBIM Harpy3Kam.
YcranoBneno (tabm. 1), yto Hau-
MeHee yCTOWYMBBIMU JPEBECHBIMH
NOpOJaMu B YCJOBHAX HePTEXH-
MHYECKOTO 3arps3HEHUs SIBISIOTCA
Ty depernrdarsiii 1 COCHa OOBIKHO-
BeHHas. CieayeT OTMETHUTh, YTO Ha-
CaXJeHUs JUCcTBeHHMIBI CykaueBa
TaKXKe M0 KPUTEPHUSIM OTHOCHUTEIb-
HOT'O JKM3HEHHOTO COCTOSIHUSI B Lie-
JIOM XapaKTepU3yIOTCsl KaTeropueit
ocnabnenHble. OHAKO 3TO CBSI3aHO
B OOJbIICH CTENEHH C JKECTKUMH
OTpaHWYCHHUSMH M 3alPETOM PyOKH
JIEPEBHEB JINCTBEHHUIIBI Ha TeppH-
topru Pecrybonuku bamkoprocraH,
U T03TOMY B HACaKICHUAX MdaxKe
YCBIXalOIKEe JIEPEeBbS  3a4acTyro
He HazHadanuch B pyoky (Kymarus,
3aiinies, 2008).

Haubonee yctoitumBeiMu pe-
BECHBIMU MOPOJAMH B YCIIOBHSX
HE(TEXUMUYECKOTO  3arpsi3HEHUS
SBJISIFOTCS Oepesa MoBHUCIast, TOOb
0aIbp3aMUUECKHHN, JTUITA MEJIKOIHCT-
Hasl, €J1b OOBIKHOBEHHAS.

HepaBHOoMepHOCTB pacrpo-

CTpaHEHMsl JIECHBIX HAaCaKICHUM

no teppuropun YIIL[ oGycnosnu-

BaeT HEOOXOMMMOCTh Auddepentu-
POBAHHOIO MOAX0Aa K OOOCHOBAHMIO M IPOBEACHHIO
MIPUPOIOOXPAHHBIX MEPOIIPUATHIA.

EcTecTBeHHBIE J€CHBIE MAacCHUBBI M HCKYCCTBEH-
HbIE HACAKICHUS IPEBECHBIX PACTEHUH NIPEACTABIISIOT
OMOJIOTNYECKHUE pecypchl, OnocdepHbIe U colalbHbIC
(hyHKIIMM KOTOPBIX COCTaBJISIFOT HEPa3phIBHOE IIEJIOC.
Crenyer OTMETUTb, UTO JIECHBbIE HacaxIeHus 3 pex-
TUBHO (DYHKIMOHUPYIOT Ha MPOTSHKEHUHU JIECSITKOB JIET
Y OTIPEJIEIISIOT CTEeTeHh KOM(OPTHOCTH KHU3HU JIFONEi

B COBPECMCHHOM TI'OpOJEC.
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Tabnuya 1
Table 1
OtrocurensHoe xm3HeHHOe coctosaue (OXKC, %) nepeBneB
B HaCaKACHUAX Y PUMCKOTro MPpOMBIIIICHHOro 1eHTpa (2022 1)
Relative vital state (RVS, %) of trees in the stands
of the Ufa industrial center (2022)
potHo OXC,
3oHa ruI; B Mecromnonoxenue Bun %
Zone tal Location Breed RVS,
Number )
. %
trial area
1 2 3 4 5
Tonons Gans3amudeckuit Populus balsamifera L. | 51,5
Bepesa nosucnas Betula pendula Roth 54,5
Hacasnenns Gmus . Jluna menxonucthas Tilia cordata Mill. 54,5
OAO «HoBo-Y pumcknit
1 HedTenepepadaThIBAIOLIHI 3aBO Jy0 ueperruarsiit Quercus robur L. 44,5
Plantings near Novo-Ufa Oil
Refin er%/ v Cocua obbIkHOBeHHAs Pinus sylvestris L. 48,5
Jlucreennnua CykaueBa Larix sukaczewii Dyl. 48,5
Enp o6sikHOBenHas Picea abies L. Karst 45,2
Tonons 6ans3amudeckuii Populus balsamifera L. | 77,2
Hacaxxnenust 6nu3
OAO «Y pumckoe Bepesa nosucnas Betula pendula Roth 75,5
4 MOTOPOCTPOUTEILHOC Jluna menxonuctras Tilia cordata Mill. 71,5
MPOM3BOCTBEHHOE OOBETHHEHNE)
Plantings near Ufa motor-building Jy6 ueperrarsiii Quercus robur L. 76,0
production Association
Enb o6bikHOBeRHas Picea abies L. Karst 79,0
Tonoub Ganb3amuueckuii Populus balsamifera L. | 87,2
IIpomprm-
JIeHEHAs Bepesa nosucnas Betula pendula Roth 82,0
i?gss rial TTapKoBbIe OCAIKH 6113 Jluna menxonucthas Tilia cordata Mill. 80,3
MESKTyHAapOIHOTO asporopTa «Y dax» . 895
one 3 ; )
z ? Park landings near Ufa International Ay6 uepemrarsiii Quercus robur L.
Airport Cocna o6bIkHOBeHHAs Pinus sylvestris L. 85,0
Jlucreennnna Cykauesa Larix sukaczewii Dyl. 76,0
Enr obsikHOBennas Picea abies L. Karst 82,0
Tonons Ganb3amuaeckuii Populus balsamifera L. | 89,5
Hacaxxnenust 6mu3 B
epesa mosucas Betul dula Roth 86,5
000 «CynopeMOHTHO- pesa Hopueas Setula penduia
12 CYNOCTPOUTENLHBIH 3aBOI Jluna menonictHas Tilia cordata Mill. 82,0
Plantings near Ship repair and .
shipbuilding plant Jy0 ueperruareiit Quercus robur L. 83,5
B o6bikHOBeHHas Picea abies L. Karst 85,0
Tonons Gans3amudeckuii Populus balsamifera L. | 83,2
Bepesa noucnas Betula pendula Roth 85,0
CKBep OKoJIO %/11 cTanimu Jlema
14 The square near the railway station | Jluna menkonmctnas Tilia cordata Mill. 80,2
Dema
Jy6 ueperrvareiii Quercus robur L. 82,0
Eunb o6bikHOBeHHas Picea abies L. Karst 88,0
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Tpooomsicenue madn. 1
Continuation of table 1
1 3 4 5
Tonons 6Ganb3amuueckuit Populus balsamifera L. | 91,0
Bepesa nosucnas Betula pendula Roth 89,1
Jluna menxomuctHas Tilia cordata Mill. 88,0
g?crigrl;[(llzilfm Jy6 uepenruarsiiit Quercus robur L. 87,0
CocHa 06bIKHOBeHHas Pinus sylvestris L. 89,5
Jlucteennuna Cykauesa Larix sukaczewii Dyl. 91,0
Enb oObikHOBeHHas Picea abies L. Karst 91,0
Tonons Ganb3amuueckuit Populus balsamifera L. | 80,2
Bepesa nosucnas Betula pendula Roth 82,0
Jluna menxomictHas Tilia cordata Mill. 71,3
E;iKnI;?ﬁeIfia;IftHe}TZIialinina» Jly6 uepemruarsiii Quercus robur L. 74,5
CocHa 06bIKHOBeHHas Pinus sylvestris L 76,0
JIucteennuna Cykauesa Larix sukaczewii Dyl. 76,0
Eunb obbikHOBeHHas Picea abies L. Karst 74,5
Tononb Oane3amuueckuit Populus balsamifera L. 83,5
Bepesa nosucnas Betula pendula Roth 94,0
Jluna menxomictHas Tilia cordata Mill. 79,0
g:;ggf_&m_ I\H/Epé;;rr'i I\lféria(byp " Jly6 uepemruarsiii Quercus robur L. 71,2
LHOHHAs 30Ha CocHa oObIkHOBeHHas1 Pinus sylvestris L. 68,2
Eri:;ldental JlucrBennuna Cykauesa Larix sukaczewii Dyl. 82,0
zi;eational Enb oObikHOBeHHAs Picea abies L. Karst 85,0
Tonons Ganb3amudeckuit Populus balsamifera L. | 92,5
Bepesa nosucnas Betula pendula Roth 91,0
Jlecomapk um. JlecoBogoB JIuna menxomuctHas Tilia cordata Mill. 83,5
IE?)EI;‘:/I %’)erll( named after. Foresters Jly6 uepenraateiii Quercus robur L. 82,0
of Bashkiria Cocna o6bIkHOBeHHas Pinus sylvestris L. 85,0
JlucrBennuna CykaueBa Larix sukaczewii Dyl. 88,0
Enb obbikHoBenHas Picea abies L. Karst 88,0
Cksep 6113 Y prMCKOro Tononp 6anszamudeckuit Populus balsamifera L. | 89,5
pUOOPOCTPOUTENBHOTO bepesa nosucnas Betula pendula Roth 85,0
HPOM3BOJCTBEHHOTO
00beIUHEHUS JIuna menkonuctHas Tilia cordata Mill. 85,0
ﬁ:t%l::nﬁ?gaﬁi;ﬁo duction JlucrBennuna CykaueBa Larix sukaczewii Dyl. 79,0
Association Enw oObikHOBeHHAs Picea abies L. Karst 88,0
Caep 6 Tononb Ganb3amuueckuit Populus balsamifera L. | 89,5
®I'VIT «Y hUMCKOE arperaTHoe Bepesa nosucnas Betula pendula Roth 86,5
?%Zﬂil%zigflee;{gipsgggéf’é)tate Jluna menxonuctHas Tilia cordata Mill. 88,0
Unitary. Enterprise Ufa aggregate Cocua o0bikHOBeHHas Pinus sylvestris L. 82,0
enterprise «Hydraulics» Enb 0ObIkHOBeHHas Picea abies L. Karst 85,0
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Oxonuanue maboin. 1

The end of table 1
1 2 3 4 5
Tonons Gans3amudeckuii Populus balsamifera L. | 86,5
Hacaxnenust Omms Bepesa noeucnas Betula pendula Roth 82,0
10 OAO «®Papmcrangapt-Y paBura»
Plantings near Farmstandart-UfaVita | Jluna menxonucrnas Tilia cordata Mill. 85,0
Enb obbikHoBennas Picea abies L. Karst 63,0
Tomonp 6ans3amuyeckuii Populus balsamifera L. 88,0
Bepesa nosucnas Betula pendula Roth 88,0
IMapx «BonHay» JIumna menkomuctHas Tilia cordata Mill. 84,7
CenntebHO- JlennHckoro paifoHa I. Y (eI o
86,5
pekpea- 1 Volna Park of the Leninsky district Jy6 uepenriareiii Quercus robur L. ’
IIMOHHAs 30Ha of Ufa CocHa o6bIKHOBeHHas Pinus sylvestris L. 88,0
Residential
and Jlucreennnna Cykauesa Larix sukaczewii Dyl. 82,0
arlerz;eatlonal Enb obbikHoBeHHas Picea abies L. Karst 89,5
Tomonp Ganszamuyeckuii Populus balsamifera L. 88,0
Bepesa nosucnas Betula pendula Roth 88,0
ITapk Ky/IbTypbI OTIBIXA JIuna menkonuctHas Tilia cordata Mill. 82,0
Jlemckoro paiioHa I. Vsl . 83.5
13 Recreation Culture park Jy6 uepenruarsiii Quercus robur L. >
of the Demsky district of Ufa Cocna obbIkHOBeHHAs Pinus sylvestris L. 82,0
Jlucreennnna Cykauesa Larix sukaczewii Dyl. 86,0
Enb obbiknOBeHHas Picea abies L. Karst 86,5

Jist yaydmieHusT  DKOJIOTWYIECKONH  OOCTaHOBKH
B YIIL| HeoOX0AMMO pacIIMpeHNE CaHUTAPHO-3ALINT-
HOW 30HBI 33 CYET NPUIICrallux Teppuropuil. Heoo-
XOJIMMO PEKOHCTPYHPOBAaTh TOPOJCKHE M BHYTPUKBAp-
TaJbHbIC HACAKACHUS C UCIIOJIBb30BAHUEM YCTOMUUBBIX

U IIPOJYKTUBHBIX BUJIOB JPEBECHBIX PACTCHHH.

CmepnumamaxcKuii RpOMbLUL1eHHbLIL WeHmp

T'opox Crepnutamak ocHoBaH B 1766 1. kak Crep-
JTUTaMaKCKasl COJICBOAHAS TIPHUCTaHb, CTaTyC TOpPO-
na npucBoeH B 1781 r. TlocTeneHHO YHMCIEHHOCTh
HAceJICHUSI TOpO/a yBEIMYMBANACh, a TPAHUIIBI TO-
poma pacmupsuich. braromaps cBoeMmy Teorpa-
(hryeckoMy TOJOKEHUIO W Pa3BUTHIO TEXHOJOTHI
B 50-60-e ronpt XX B. 37€Ch NOJIYYHJIU pa3BUTHE
XUMHUYECKas U HEPTEXUMHUYCCKAsT TIPOMBIILICHHOCTh
(bamkoprocraH..., 1996).

TeppuTtopuu 1oJ1 pa3BUTHE ropojia ObUIH BhIBE]IC-
HBI U3 3€MENb CEITbCKOXO3SIICTBEHHOTO HA3HAYCHWIS.

CTpouTenbCTBO NpenupusiTHiA OBIJIO OCYIIECTBICHO

0e3 3HAYUTENHHOW BBIPYOKH JIECHBIX HACaXJIECHUH
(cMm. puc. 3). IIpu pacrpocTpaHeHHHN 3arpsI3HSIOMINX
BEIIECTB OOMNBIIOE 3HAUYCHHE HMEET pOo3a BETPOB.
[Ipeobmamatomumu BeTpamu T. CTepanTamaka sBIIs-
1oTcs 1okHble — 34 % u roro-zanaausie — 14 %. Ipu
MPOEKTUPOBAHUHM  PasMELIEHUs]  MPOMBILIUIEHHBIX
MPEeINpPUATHH YYTeHa po3a BETPOB, M ITHUM CYIIe-
CTBEHHO CHIDKEHA 4acTOTa MOCTYIUICHHH aTMocdep-
HBIX 3arpsi3HUTENel Ha cenuTeOHyo 30HY. OmHaKoO
c [ora m 1oro-ocroka I. Crepiuramaka HaXOIATCS
npoMblnuieHHble ropona CanaBatr u WmmmoOai, BbI-
OpOChl KOTOPBIX OKAa3bIBalOT HEOJIArONpPHUSTHOE BIIH-
SHAE Ha Tpuieraionme Teppuropuu. Hampasienue
TOCTIOZICTBYIOILIMX BETPOB CIOCOOCTBYET HEPEHOCY
3arps3HSAIONIMX BEIIecTB Ha Tepputopuio I. Ctepnu-
tamaka (Tarupona, 2014).

Jlanmmadraerii o6nuk r. CrepiauraMaka omnpese-
JIIOT HAKJIOHHBIE PAaBHUHBI, MOJIOTHE MPHUI0JINHHBIE
CKJIOHBI C Pa3HOTPABHO-KOBBUTLHBIMU CTETISIMH, JTyO-

paBaMu, MalIHAMU.
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Puc. 3. Kaprocxemsl JiecoB CTEpIMTaAMAKCKOTO TPOMBIIUICHHOTO [IEHTPa M COMPEICIbHBIX TEPPUTOPHI
Fig. 3. Maps of the forests of the Sterlitamak industrial center and adjacent territories

[IpuponHble KOMIJIEKCH! PEUHBIX JOJIUH U 03ep-
HBIX KOTJIOBHH XapaKTepU3yIOTCs MOMMaMU, HU3KUMHU
Y CPEIHUMH dPO3NOHHO-aKKyMYJISITHBHBIMHU Teppaca-
MU PEUYHBIX JIOJHMH C 03€paMu CTapuliaMH, 3a00104eH-
HBIMH JIyTaMH, JIECaMH 1 KyCTapHUKaMu. Tepputopust
XapakTepusyercs HeOONBIIMMA YYacTKaMU ITHPOKO-

JIMCTBEHHBIX JIECOB M3 JIMIbI MEJIKOJIMCTHOH, KIIeHa
OCTPOJIUCTHOTO, Bsi3a IIEPIIABOTO, Ay0a deperrdaro-
ro. [lo momuue pexn bernoi mpeoOmagaroT moiiMeH-
HBIE YEepPEMYyXOBO-CEPOOJIbXOBBIE JIeCa, OCOKOPEBbIC
U BETIIOBBIC Jieca, 3apOCiy MPUPYCIOBBIX HMBHSIKOB
C WUBOM TpeXTBIYMHKOBOW (Salix triandra L.) n uBoit
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Kop3uHOUHOU (S. viminalis L.), mu-
MOBO-IyOOBBIE Jieca, JIeCHbIE 00JIO0-
Ta C OJIXOH YepHOU U Oepe3oi Imy-
mwctont (Betula pubescens Ehrh.).

B  ceBepo-zanagHOil  yactu
CTepiUTaMakCKoro  IPOMBIIICH-
Horo tmentpa (CIIL[) B cepeamne
XX B.

mradHple paboTHl 1O  CO3/TaHUIO

ObUIM  BBITIOJIHEHBI Mac-
CaHMTAPHO-3aLIUTHBIX JICCHBIX Ha-
caxenuil. Cieayer OTMETUTb, YTO
B mocieqaue 30 JeT mpoucxoauia
BBIPYOKa 4acTH CaHWTapHO-3aILUT-
HBIX JIECHBIX HACAKICHUH M Tpo-
M3BOJWIIACH 3acTpoiika TEppUTO-
PUM 30aHUSAMH U COOPYKCHUSMH
HEOONBIINX  TPOU3BOJCTBEHHBIX,
TOPTOBO-3aKyIOUHBIX U CEPBUCHBIX
MpEeANPUSTUH.

B mpouecce ¢dopmupoBaHus
TaHAma@THO-TIPUPOTHOTO KOM-
miekca CIIL[ npoucxonnio ocBoe-
HUE  JIECOCTENHBIX  yYacTKOB
M CeIIbCKOXO3SHCTBEHHBIX 3E€MEJb.
[Ipu 3TOM IPOBOAMIIOCH TUIAHOMED-
HO€ CO3/1aHH€ TOPOJCKUX JIECHBIX
Haca)XI€HUH M Haca)XJICHUIl B ca-
HUTAPHO-3aIUTHOW 30HE TOpoAa
U IPEIPUATHI.

Ha Teppuropun Crepiuramak-
CKOTO

MPOMBIIIJICHHOI'O  HCHTpPa

HAMU TIPOBEJCHBI MCCIEIOBAHHS
M0 OLIEHKE COCTOSHHSA JPEBECHBIX PACTEHHWH B YCIIO-
BUSIX XUMHUYECKOTO 3arpsi3HEHHS (CM. pHc. 4).

OneHka COCTOSHMS HAaCaXJIEHWH B IPOMBIII-
JMeHHOW W cenuTeOHo-pekpeannonnoit 3oHax CIIL]
(Tabnm. 2) CBHIETEIBCTBYET O JOCTAaTOYHO BBICOKHX
nokazarensix OJXKC nepeBbeB: Ui JIMIBI MEITKOJIUCT-
HOlt — 91,0%; mist enu oObIkHOBeHHOM — 91,0 %; mutst
mctBeHHULB! CykaueBa — 94,0 %.

[Tokazano, 4yTo B MPOMBIIIJICHHOW 30HE HanOo-
Jiee YCTOWYWBOHM MOPOAON OKazanach Oepe3a IMOBHC-
nast — OXKC nepeBbeB B cpegaeM ocnadienHoe (76 %).
OnHako MaccoBoW THMOENH JEepPEeBbEB HE OTMEYCHO.

BONBIIMHCTBO JPEBECHBIX HACAKICHUN OTHO-
CATCS K KaTeTOPHsIM TPUCIIEBAIOIINX, CHENbIX U TIe-

VcaoBHEBIE 0003HAYEHHA:
[ rpaHHLa ropoza
m TpoOHEIe MIomAIH

M 1:200 000

Puc. 4. Kaprocxema pa3MenieHus mpoOHbIX MIOIaxeH
B CTepiauTaMakcKoM IIPOMBIIIIIEHHOM LIEHTPE
Fig. 4. A map of the location of trial plots in the Sterlitamak industrial center

PECTONHBIX, UTO SABJISETCS OCHOBaHHMEM [UIsS TPOBE-
JeHUs B Onmxaiine roasl padoT M0 PEKOHCTPYKLUH
HacaxJeHui. IIpu peKOHCTPYKIMM CYIIECTBYIOIINX
HacCaXJIeHUI clenyeT y4YuThIBaTh, YTO B YCIOBHAX
CeINTEOHO-PEKPEALIMOHHON 30HbBI JIMIIA MEJIKOJIHUCT-
Hast, jucTBeHHHMIA CykadeBa U €lb OOBIKHOBEH-
Has SBJISIIOTCS BMJIAMH, YCTOMYMBBIMH K KOMILIEK-
Cy HEOJIaronpusATHBIX IIPUPOAHBIX M TEXHOI€HHbIX
¢axropos CIILI. bepesa moBucnas BbICTyHaeT OCHOB-
HOM JPEBECHOM MOPOJOH BHYTPUKBAPTAILHBIX I10CA-
JIOK, TI0CaJOK B CKBepax u napkax. Hacaxnenus 3toro
BUJA B ycI0BUAX CTEpPIMTaMaKCKOTO MTPOMBIIIIIEHHOTO
LIEHTpa YCIEIIHO BBIMOIHAIOT 3CTETUUECKHUE U CPEJIo-
3aIIUTHBIC (PYHKITAH.
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Tabruya 2
Table 2
OtrocutenpHOe xm3HEHHOE cocTostHne (OXKC, %) nepeBneB
B Hacak1eHUsIX CTepauTaMakCKOro MpoMBIIITIEHHOro ieHTpa (2022 )
Relative vital state (RVS, %) of trees in the stands of the Sterlitamak industrial center (2022)

oo OXC,
30Ha HJ]';I)O - MecTomnonoxeHne Bun %
Zone Han Location Breed RVS,

Number o

. 0
trial area
Cesepree AO «CrepnutamMakcKuit
Ipowbin- 1 HeQTexHMHCCKHi] 3aBor Tononb 6ans3amuueckuii Populus balsamifera L 40,5
JICHHA North of JSC «Sterlitamak Jib DAl oputus balsamiyera L. ’
soHa Petrochemical Plant»
Industrial
Zone Cegepree AO «banikupcekast Tornone Ganb3amudeckuii Populus balsamifera L. | 21,3
2 CO710Basi KOMITAHUSDY
North of Bashkir Soda Company Bepesa nosucnas Betula pendula Roth 76,0
Tonone 6anszamudeckuit Populus balsamifera L. | 83,3
bepesa nosucnas Betula pendula Roth 49,0
3 Iapic i, Tarapuna . JIuma menkomuctHas Tilia cordata Mill. 91,0
Park named after. Gagarina
JlucrBennuna CykaueBa Larix sukaczewii Dyl. 67,0
Jy0 ueperrvarsiii Quercus robur L. 54,0
A Tapk <.<C0n013m<» Bepesa nosucnas Betula pendula Roth 44,0
Sodovik Park Jluna menxonuctHas Tilia cordata Mill. 78,5
Cenmmre6iio- s CKBep 110 Y. quaﬁ§epugHa Bepesa nosucnas Betula pendula Roth 69,5
pekpea- Square on st. Khudaiberdina Eunb oObiknoBenHast Picea abies L. Karst 91,0
Eggi}g;ﬁ;lm{a Bepesa nosucnas Betula pendula Roth 60,0
and TMapk . JKvKoa Jluna menxonuctHas Tilia cordata Mill. 73,0
recreational 6 Il)< ) d Y f huk
area Park named after. Zhukova Jucrennuna Cykauepa Larix sukaczewii Dyl. 94,0
Enw oosikHOBeHHas Picea abies L. Karst 85,0
; Tapk . C. FOmaesa Bepesa nosucnas Betula pendula Roth 44,0
Park named after S. Yulaev Enb oObIkHOBeHHas Picea abies L. Karst 75,0
ITapx BOnu3u Jloma KynabTypsl
8 Park near the House of Culture Bepesa nosucnas Betula pendula Roth 73,0
Tonone Oanezamudeckuit Populus balsamifera L. | 36,5
Oxmnas vacte CIIL]
9 The southern part bepesa nosucnas Betula pendula Roth 59,5
JIuna menkonucthas Tilia cordata Mill. 63,5
3akJ/04eHne Ha coBpemenHom »rtame pa3BuTHs T. YQbI

Ha ocHoBe ananu3a u3MeHEHUU JIECHOM pacTH-
TenbHOCTH 3a mepuof 1850-2020 rr. mokas3aHo, 4YTO
OCBOCHHUE TEPPUTOPUH PACTIONOKCHHS Y GUMCKOTO
n CTepIIiMTaMaKCKOTO IPOMBITILIEHHBIX IIEHTPOB OBLIO
COTIPSKEHO ¢ BBIpYOKoii jiecoB. IIpu sTom vacTh se-
coB ObIIa coxpaHeHa, a ¢ 50-x romoB XX B. yCHEIIHO
peanu3oBaHa MporpaMma IO CO3JaHHI0 CAHUTApHO-

3alIUTHBLIX HACAKICHUH.

1 Y PUMCKOTO TPOMBIIIICHHOTO IIEHTPa OTMEYACTCs
CYILIECTBEHHOE PaCIIUPEHUE TPAHUL] TOPOACKOH uep-
ThI 32 CUET Mepe/lauy YaCTH IJI0IIA/IeH CeIbCKOX035I M-
CTBEHHOTO Ha3HA4YeHWs W IUIOMa/Ield TOCYIapCTBEH-
Horo JyiecHoro (onma. B mpomecce dopmupoBanus
nasAmadTHO-TIPUPOTHOTO KoMITIekca I. Ctepaurama-
ka 1 Bcero CTepiiMTaMakCKOTO IPOMBIIIICHHOTO TeH-
Tpa MPOUCXOAUIO OCBOCHHUE JIECOCTCIHBIX yUaCTKOB
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U CEJIbCKOXO3SIMCTBEHHBIX 3eMenb. CrenyeT ykas3arTh,
YTO MpPH ITOM MPOBOIUIIOCH TUIAHOMEPHOE CO3aHue
TOPOJICKUX JIECHBIX HACAXKJIEHUM M HACAXJEHUU B ca-
HUTApHO-3aLUTHOM 30HE ropoja U NpeAnpUsTUi.

CoBpeMEHHOE COCTOSIHUE JICCHBIX HaCaKICHUMU
Ydpumckoro n CTepauTaMakCKOTO ITPOMBIIIICHHBIX
LEHTPOB OLICHEHO HaMHU KaK YIOBIETBOPUTEILHOE.
OpHaKO HaCaXKJCHHS TOMOJS Oallb3aMU4YecKoro (Jiec-
HBIE KYJIBTYpBI co31anbl B 40—50-x romax XX B.) BCTY-
MaKT B KPUTUYECKHUI BO3PACT, U B HACTOSILEE BPEMSI
TpeOyIOTCS IPOBEJICHUE MACCOBBIX BBIPYOOK U PEKOH-
CTPYKIIHS TaHHBIX HACAKICHUI.

IIpu opranmzauuyu NpakTUYECKUX MEPONPUATHN
M0 ONTUMHU3ALUU IKOJIOTHUECKUX YCIOBUN MPOMBILI-

JICHHBIX LEHTPOB CJIEAYeT YUHUThIBaTh JIaHIAPTHO-
9KOJIOTHUECKUE PETHOHANIbHBIE OCOOCHHOCTH U CIie-
MUKy MPOMBIIIIEHHOTO MPOW3BOACTBA. B Kade-
CTBE HEOOXOOMMOIO YCIJIOBHS, 00€CHeunBaIOLIETO
ONTHMHU3ALMIO COCTOSIHHS JTaHAma(THO-IPUPO-
HBIX KOMIUIEKCOB TOPOJIOB, Mpenjaraercsi IpoBe-
JICHUE OLICHKM W MOHHUTOPHMHIA COCTOSHHS JIECHBIX
HACaXJI€HUH HA CETH MOCTOSHHBIX MPOOHBIX IJIOIIA-
Jlell B MCCIIEZIOBAHHBIX TOPOAAaX M Ha MPHUJIETaroIINX
tepputopusix. [IpoBeneHue 1ecoxo3sHCTBEHHBIX Me-
PONPHUATHH TOJKHO OCHOBBIBATHCS HA YUETE COCTOSA-
HUS JIECHBIX HACAXKIEHUH M OOOCHOBAaHWUU HX pe-
KOHCTPYKLIUH C LEJbIO BHITOJHEHHS 3KOJIOTHYECKUX
(GyHKIMH Ha TEPPUTOPUU TPOMBIIIJICHHOTO LEHTPA.
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Annomayua. B cBsI3u ¢ HEOOXONMMOCTHIO OIICHKH YTICPOIACTIOHUPYIOMEH CITOCOOHOCTH POC-
CUICKHUX JIECOB TONy4YeHHEe HH(DOPMAIUN 0 OHMOJOTHYECKOW TIPOYKTHBHOCTH BCEX JIECOOOPa3yrOIINX
JIPEBECHBIX TIOPOJI B MX BO3PACTHOMN JIMHAMHUKE CTAHOBHUTCS BCe OoJiee akTyaabHbIM. bonbiiue TeppuTo-
puu Poccuu 3aHATHI MBOBBIMU HACAKIACHUSIMHU, KOTOPBIE JI0 TIOCJISIHEr0 BPEMEHH HE MOIJICIKAIH YUETY
B cucteme necHoro (onma. Mx Ouonormdeckas MpOAYKTUBHOCTh W YIIIEPOAIETIOHUPYIONIAsi CII0Co0-
HOCTh OCTaBaJIUCh HEU3BECTHBIMU. EIMHMUYHBIC HCCIeI0BaHNS OMOMACChl UBHSKOB OBLIN BBITIOJTHEHBI
Ha MUKPOPOTAIIMOHHBIX TUTAHTAIMAX B Bo3pacTe oT 1 10 9 net B LlenTpansHo-UYepHO3eMHOM pernoHe.
Lenpro HammMX wWccae0OBaHUN ObUTH MONTydeHue (pakTHYecKuX JaHHBIX O CTPYKType HaI3eMHOU OHo-
MAacChl UBBI, MPOU3PACTAIONICH B YCIIOBUSX CEBEPHOM TalirMm ApXaHrelbCKOW o0nacTH, U pa3padoTka
MOJIeTIeH BO3paCTHOM AMHAMUKY €€ (pakIiii Ha ypoBHE ApeBocToeB. [1o sKcriepuMeHTaIbHBIM TAHHBIM
HaJ3eMHOI OMOMACCHI, TOTy4YeHHBIM Ha 54 TPOOHBIX TUIOMIA AKX, M TaHHBIM 0 OnoMacce KopHeit (Cmup-
HOB, 1971) cocraBneHa TabauIa BO3PACTHON TUHAMHKY TaKCAllMOHHBIX TIOKa3arenel U GpakimOHHOTO
coctaBa Ouomacchl (1/ra) B quarna3oHe Bo3pactoB oT 15 10 40 ser. [TocTpoeHHbIE MOJICIIN TaKCAI[HOH-
HBIX TTOKa3aTenel u ppakiuii OMoMacchl, CBsI3aHHBIE MEXKIY COOOH M0 PEKYPCHUBHOMY TIPUHITUITY, aJeK-
BaTHbBI (DAKTUYECKUM JaHHBIM Ha ypoBHE BeposTHOCTH p < 0,001. ComocTaBiieHue CpeHUX 3HAYCHUHN
TaKCaIMOHHBIX TTOKa3aTeNIel U OnomMacchl Ha |1 ra MBHIKOB ApXaHTelbcKoit oonactu u [lIBennu mokasza-
JI0, 9YTO Pa3HUIIA TT0 OOMacce CTBOJIOB, JIMCTBHI M HAJI3EMHOM JIBYX PETHOHOB 0Ka3aJ1ach CTATHCTHIECKU
HE3HAYMMOM BCIICJICTBUE KOMITCHCAIIMH MPOTUBOIOJIOKHBIX BIMSHUN TYCTOTBHI U CPEIHETO Juamerpa
HBHSIKOB JIByX PEIMOHOB.

Knroueswie cnosa: Salix caprea L., S. borealis Fries., 0nomacca qpeBOCTOEB, KOMIIOHEHTHI OMOMACCHI,
PEKYPCUBHBIC MOJIEIIN, BO3PACTHAS IMHAMUKA OMOMACChI
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Abstract. Due to the need to assess the carbon-depositing capacity of Russian forests, obtaining
information on the biological productivity of all forest-forming tree species in their age dynamics is
becoming increasingly relevant. Large areas of Russia are occupied by willow forests, which until
recently were not subject to accounting in the forest fund system. Their biological productivity and
carbon depositing capacity remained unknown. Single studies of willow biomass were carried out on
micro rotation plantations aged from 1 to 9 years in the Central Chernozem region. The purpose of
our research was to obtain experimental data on the structure of the aboveground biomass of willow
growing in the conditions of the northern taiga of the Arkhangelsk region, and to develop models of
the age dynamics of its fractions at the level of stands. Based on the experimental data of aboveground
biomass obtained on 54 sample plots and data on root biomass according to V.V.Smirnov (1971),
a table of age dynamics of taxation indicators and fractional composition of biomass (t/ha) in the age
range from 15 to 40 years was compiled. The constructed models of taxation indicators and biomass
fractions, interrelated by the recursive principle, are adequate to the initial data at the probability level
p <0,001. A comparison of the average values of taxation indicators and biomass per 1 ha of willows
of the Arkhangelsk region and Sweden showed that the difference in the aboveground biomass as
well as of stems and foliage one of the two regions turned out to be statistically insignificant due to
compensation of the opposite the effects of the tree density and average stem diameter of the willow
stands of the two regions.

Keywords: Salix caprea L., S. borealis Fries., biomass of stands, components of biomass, recursive
models, age dynamics of biomass
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Beenenue
Hcnonb3oBanue OHOPHEPTUU  OBICTPO  PacTeT
B CBSI3M C HEOOXOOMMOCTBIO COKpAILEHHSI BBIOPOCOB
MApPHUKOBBIX Ta30B. B eBpomelckux cTpaHax JApeBec-
HOE€ TOIUIMBO MTPAeT BEAYIIYIO POJb B MOMBITKAX JI0-
cTtuub Leneld EBponeiickoro coro3a mo paciivpeHuro
UCTIONIb30BaHUsI BO30OHOBIISIEMBIX MCTOUYHHKOB JHEp-
run (Hytonen, Saarsalmi, 2015). BeipanmBanue Tak
Ha3bIBAEMbBIX SHEPreTUUECKUX IUIAHTALMN ObICTpopa-
CTYIIMX JINCTBEHHBIX TOPOJ] JEPEBHEB CETOAHS LIMPO-
KO TIPaKTUKyeTCsi TI0 BceMy Mupy. OCHOBHOM aKIIEHT
B ATUX HCCIIEAOBAHMAX CIETIaH Ha IUIAHTAMAX HBBI
C KOPOTKOM poTaiueil, XOoTs NEepPCIEeKTUBHBI B ITOM
OTHOUICHWU W JPYTHE JHUCTBEHHBIE MOPOABI JE€PEBb-
€B, TaKHE KaK TONOJb U 0bXa. OHU XapaKTepU3yTCs
WHTEHCUBHBIM BHYTPEHHHUM KPYTrOBOPOTOM 3JIEMEH-
toB niutanus (Zimka, Stachurski, 1976; Lennon et al.,
1985), u oxono 30% noTpeGHOCTH JTMCTBEHHBIX IIO-
POZ IE€PEBHEB B a30TE€ MOKPBIBAETCS 3a CUET BHYTPEH-
Hero KpyroBopora rurarenbhbix Beniects (Cole, Rapp,
1980). Bricokast CKOPOCTh pOCTa 3THX MOPO/] IPHUBO-
JUT K MHTEHCUBHOMY H3bsATHIO arMoc(eproro CO,
Y HaKOTUICHHUIO yTiiepo/a B ux onomacce (Silva, 2020).
bonpmme Teppuropun Poccum 3aHATH MBOBBIMU
HACAKAECHUSMH, KOTOPBIE IO TIOCIEAHEr0 BPEMEHH HE
NOJUIeKATIH y4eTy B cucTeMe JiecHoro ¢onna. Emie
B Hayajie MPOIUIOr0 BEeKa HEMEIKHM Y4YEHBIM-JIECO-
BozoM I dropcToM MBOBBIE 3apOCIH BOOOIIE HCKITIO-
YJaIuCch U3 MOHATHUS «iecy: «[loxg monsTHE Nec He 1mo-
JOHIYT CIMIIKOM HHUYTOXKHBIC IUIOLIAIM, 3aHSThIC
JEPEBbSMH, PABHO KaK M UBHSKH, TOPOCILUE MPYThIMH
1-2-netnero Bo3pacta» (uuT. mo: Kepn, 1924. C. 2).
B Poccuu 3emnu, BbILLIEAIINE U3 CEITBCKOXO3SICTBEH-
HOTO Tonb30BaHus nocie 1990-X ronos, HHTEHCUBHO
3apalrBalOTCs €CTECTBEHHBIM IIyTEM TaKHMMHU BHIAMH,
Kak uBa, ombxa u np. (OKwkun u ap., 2021). Otu nec-
Hble TUIOLIAJM YacTO HE MOIeKaT MHBEHTapU3aluy,
MX BKJIAJ B YIJIEPOJHBIN OIOMKET JIECHOTO TOKPOBa
HEWU3BECTEH.

eab, MeToTHKA
U 00bEeKThI HCCIIeJ0BAHNSA
Lenpro HamMX UCCIEAOBAHUM OBLIN MOydYEeHUE
(aKTHYECKHX JaHHBIX O CTPYKTYpe HaJI3eMHOU Ono-
MaccChl MBBI, NMPOU3PACTAIONIEN B YCIOBHAX CEBEP-
HOW Taliru ApXaHrenbcKoil oOmacTu, U pa3padoTka

Mojzieliell BO3pacTHOW AWMHAMHUKU ee (Gpakiuuid Ha
YPOBHE JIPEBOCTOEB.

Coop momneBoro marepmana mpoBommics ¢ 2018
o 2021 rr. B IIpumopckom, Benbsckom, lenkypckom,
[Inecenxom 1 BepxHeroemckoM paiioHax ApxXaHreib-
CKOHM 00JTacTH B JPEBOCTOSX, MPECTABICHHBIX BUIaMHU
Salix caprea L., S. borealis Fries. u uX THOpUIHBIMA
¢dopmamu. [IpoOHbIE MIOMAMN 3aKNAABIBATNA B COOT-
BercTBuH ¢ OCT 56-69-83 «Ilnomanu mpoOHbIE Teco-
ycrpoutenbHbie» (OCT 56-69-83). Beero 3amokeHbl
54 npoOHbIe MIOIAAN, Ha KOTOPBIX B3ATO MO OAHOMY
cpeaHeMy MOJETBPHOMY JepeBy. Mertoanka paboTh
Ha TPOOHBIX TUIOIMAASX Obluia m3noxkeHa panee (buo-
Macca JiepeBbeB. .., 2022). [lo pakTuueckuM JAaHHBIM
0 Omomacce MOJIETBHBIX JIEPEBbEB PACCUUTAHBI AJITO-
MeTpudeckne moxenn (buomacca nepeBnes..., 2022),
WCTIONIb30BaHHBIE ISl pacyeTa OMOMacChl APEBOCTOCB
Ha | ra Mo JaHHBIM TepeyeTa Mo CTYIEHSIM TONIIUHBL
Jli1s oCTaNmbHBIX JMCTBEHHBIX TTOPOJ B COCTAaBE JIPEBO-
CTOEB MPOOHBIX IJIOIIA/CH 1 pacueTa OMoMacchl Ha
1 Ta ©CmoNb30BaHBI paHee OITyOIMKOBAaHHBIE BCEOO-
e auIOMeTpHUYecKue Mojenu. B Hamem wuccrnenmo-
BaHMU OMOMacca KOpHEH He omnpeaessyiach, U I pac-
YeTra Mojeield MX OMOMAacChl MCIIOJIB30BaHBI JaHHBIE
B.B.Cwmupnosa (1971) mnst eporeiickoit yactu Poc-
cuu. [lomHast xapakTepUCTUKA MONYYECHHBIX TAHHBIX
0 54 mpOOHBIX TUTOMIAJAX, 3AIOKEHHBIX B IPEBOCTOSX
MBBI, JlaHa B Ta0. 1.

[Tpu MonenupoBaHUY BO3PACTHON AWHAMHUKH OHO-
MacChl UBHSKOB 332 OCHOBY B35ITa METO/TUKA ITOCTPOCHUS
TabuIl OMOJIOTMYECKON TPOAYKTHBHOCTH TI0 KJIaccaM
OOHHUTETA COCHSIKOB JIECOCTEITHOM 30HBI, B OCHOBY KO-
TOPOU TIOJIOKEH PEKYPCHUBHBIN MPHHIIATI COBMEIICHUS
3aBUCUMOCTEH Ul TaKCAIIMOHHBIX IIOKa3aresedl Ta-
ommien (Yconere, 1987, 1988). B nacrosieii pabore
MMEIOIIMICS AKCIIEPUMEHTAIBHBIA MaTepuan He JaeT
BO3MO)KHOCTH TTOCTPOEHUSI TaOJIHUIL 10 Ki1accam OOHH-
TeTa, U METO/IMKA, COOTBETCTBEHHO, OblIa YIpolIeHa
C COXpaHEHHEM PEKYPCHUBHOTO MPUHIIAIIA MOJEITHPO-
Banus (Manenso, 1976).

PaccunTana menovka CBSI3aHHBIX (PEKYPCHUBHBIX)
MOJIENEH, IMEIOIIMX OO BU/T

InY=a,+a, (In4)+a,(In D)+ a; (In N) + a, (In Ps), (1)

rae Y — oiHa U3 3aBUCHMBIX ITEPEMEHHBIX. Pe3ynmbrars
pacdera CBeZICHBI B Ta0II. 2.



22 JNleca Poccumn 1 X03AMCTBO B HUX Ne 1 (84),2023 .
Tabnuya 1
Table 1
®dakTHYeCKHE JaHHBIC 0 OMOMACCE HBOBBIX APEBOCTOCB, 3AJIOKCHHBIX
Ha 54 poOHBIX TUTOMAIAX ApPXaHTeIbCKON 00IacTH
Empirical data on the biomass of willow stands established
on 54 sample plots of the Arkhangelsk region
No A, N, D, H, M, Buomacca B aOCOIIIOTHO CYXOM COCTOSIHUH, T/Ta
11 Cocras JeT | 3K3/Ta | cM M m*/ra Biomass in dry condition, t per ha
Ne Composition A, N, D, | H, M,
PP years | exha | em | m | m¥ha | PS5 | P bk | Pb | FPf | Pa | Pr Pt
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 | 9MUB10m, en Oc 16 | 2750 | 7.8 | 88 | 70,8 | 31,6 | 44 | 6,0 | 1,1 | 385 | 12,0 | 50,5
2 | 10U, en b 15 | 5700 | 5,1 | 80 | 554 | 242 | 41 | 42 | 038 | 290 | 9,1 | 381
3 | 8UB2B 33 | 2775 | 9,1 | 7,8 | 102,1 | 455 | 6,1 | 9,0 | 1,3 | 556 | 17.8 | 734
4 | 7MB2B1Yep, en Oc, O, P26 | 30 | 4600 | 83 | 7,8 | 143,0 | 62,1 | 85 | 128 | 1,8 | 76,3 | 252 | 101,5
5 | 6UB30nlb,enC, E 30 5250 | 7,1 | 10,5 | 109,3 | 534 | 7,0 | 83 | 2,1 | 63,7 | 17,5 | 81,3
6 | SUB30n2b, exn C, Oc 35 6475 | 7,2 | 10,1 | 141,8 | 654 | 9,1 | 10,2 | 2,7 | 784 | 21,7 | 100,1
7 | 10UB, ex Oxn, Yep 35 5150 | 8,7 | 84 | 170,9 | 73,0 | 10,3 | 156 | 2,0 | 90,1 | 30,7 | 120,8
8 | 10UB, ex On 34 6500 | 7,9 | 9,6 | 170,3 | 73,1 | 10,7 | 150 | 2,1 | 89,7 | 30,1 | 119,8
9 |10UB 28 | 4450 | 7,6 | 10,4 | 108,0 | 46,5 | 6,9 | 93 | 1,3 | 56,8 | 189 | 75,8
10 | 9MB10mn, ex Yep, P16 23 4450 | 9,6 | 8,7 | 1954 | 83,9 | 10,6 | 19,2 | 2,2 | 104,1 | 35,9 | 140,0
11 | 9UB1Om, en b 30 4250 | 7,3 | 8.8 993 | 443 | 6,1 | 83 1,4 | 53,8 | 16,9 | 70,7
12 | 8UB20m, en b, Oc 30 4975 | 751 99 | 119,8 | 556 | 74 | 98 | 2,0 | 67,2 | 19,9 | 87,1
13 | 611B30n1b, ex P56 24 6500 | 8,0 | 9,9 | 181,5 | 848 | 11,1 | 149 | 3,0 | 102,3 | 30,3 | 132,5
14 | 41B40n2b 23 7025 | 6,9 | 103 | 136,3 | 62,8 | 90 | 9,6 | 2,8 | 753 | 20,5 | 95,8
15 | 61B30n1b 24 6525 | 73| 99 | 1456 | 638 | 94 | 11,5| 23 | 77,5 | 23,8 | 101,3
16 | 61UB20n2b, ex P16 23 | 7150 | 6,7 | 103 | 129,3 | 61,0 | 8,6 | 93 | 24 | 727 | 198 | 925
17 | 81B20c, en b 24 | 6225 | 7.4 | 11,6 | 147,7 | 72,7 | 9,0 | 13,4 | 2,5 | 832 | 248 | 113,0
18 | 81B20c, en b 26 | 2925 [ 99 | 12,4 | 1393 | 77,3 | 7,5 | 150 | 2,3 | 93,8 | 26,4 | 120,2
19 | 8MB20c, en b 25 4425 | 9,0 | 13,9 | 170,2 | 100,1 | 9,3 | 18,8 | 2,9 | 120,6 | 33,9 | 154,4
20 | 8MB10c1b 25 5400 | 7,1 | 12,1 | 1189 | 540 | 72 | 10,7 | 1,8 | 66,1 | 19,9 | 86,0
21 | 9UB1Oc, en b 34 5600 | 7,3 | 11,8 | 127,7 | 56,7 | 7,9 | 11,4 | 1,8 | 69,6 | 22,0 | 91,5
22 | 9UB1Om, en b 15 6000 | 3,6 | 9,0 26,5 1,6 | 22 | 1,8 | 0,5 | 13,8 | 4,1 17,9
23 | 61B3610m, ex Oc 22 5675 | 6,1 | 9,0 87,6 | 389 | 56 | 6,6 | 1.5 | 46,8 | 13,5 | 60,3
24 | 4MB3B301, en Oc 27 | 5625 | 64 | 90 | 958 | 453 | 63 | 65 | 1,9 | 53,8 | 14,1 | 67,9
25 | 8MB20m, en b 26 | 7725 | 6,1 | 99 | 1150 | 56,5 | 7,8 | 83 | 2,2 | 66,9 | 182 | 85,1
26 | 61B40Om, en b 25 4450 | 8,7 | 11,5 | 152,7 | 783 | 89 | 104 | 2,6 | 91,3 | 23,3 | 114,6
27 | 9UB1Om, en b 35 3975 | 9,8 | 133 | 182,4 | 782 | 98 | 18,1 | 2,1 | 97,3 | 33,7 | 131,0
28 | 10UB, en On 25 | 4525 | 83 | 132 | 1493 | 629 | &1 | 158 | 1,6 | 789 | 284 | 1073
29 | 10UB 35 4775 | 11,4 | 9,3 | 308,5 | 129,4 | 159 | 32,8 | 3,2 | 163,0 | 59,1 | 222,1
30 | 10MB 34 4525 | 10,6 | 9,2 | 250,0 | 1049 | 13,0 | 26,5 | 2,6 | 132,1 | 47,8 | 179,9
31 | 10U, ex Oc 36 | 4150 | 10,9 | 10,7 | 246,4 | 104,0| 12,7 | 26,2 | 2,6 | 130,9 | 46,7 | 177,6
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Oxonuanue maboin. 1

The end of table 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14

32 | 10UB, ex Oc 35 4325 | 11,4 9,7 | 2932 | 1259 | 143 | 32,7 | 3,1 | 1589 | 56,2 | 215,0
33 | 10UB, ex Oc 35 5100 | 11,4 | 9,7 | 337,8 | 1414 | 17,1 | 36,9 | 3,4 | 178,7 | 65,4 | 244,1
34 | 10UB, ex On 32 3775 | 104 10,6 | 193,8 | 81,8 | 10,5 | 19,6 | 2,1 | 102,3 | 36,3 | 138,6
35 | 10VB 30 3950 | 9,5 | 9,9 1686 | 71,1 | 9,2 | 17,2 | 1,8 | 839 | 31,6 | 120,6
36 | 9MB1On 30 4875 | 88 | 10,2 | 181,5 | 774 | 9.8 | 185 | 2,1 | 96,7 | 33,9 | 130,6
37 | 10MB, ex On 32 | 3250 [10,1] 102 | 164,9 | 692 | 8,6 | 17,6 | 1,7 | 87,1 | 31,6 | 118,7
38 | 10UB 36 | 3325|109 10,7 | 197,3 | 82,7 | 10,2 | 21,1 | 2,0 | 1042 | 37,8 | 142,0
39 | 10UsB, ex Yep 35 4125 104 | 11,8 | 2173 | 91,4 | 11,6 | 22,6 | 2,3 | 114,8 | 41,2 | 156,0
40 | 10UB 38 3550 | 11,3 | 11,4 | 238,6 | 99,3 | 11,6 | 27,2 | 2,3 | 126,2 | 47,1 | 173,3
41 | 10UB, eg On 35 5100 | 8,8 | 12,5 | 193,7 | 81,6 | 10,3 | 20,4 | 2,1 | 102,5 | 36,8 | 139,3
42 | 10UB 34 3925 | 10,0 | 11,7 | 191,8 | 80,5 | 10,0 | 20,4 | 2,0 | 101,3 | 36,7 | 138,0
43 | SUB50m,en C, E, b, Oc 28 8325 | 5,6 | 9,7 | 104,6 | 468 | 7,2 | &1 | 2,7 | 574 | 16,2 | 73,6
44 | 41B40n1b10c, en E 30 6025 | 7,3 | 11,1 | 140,1 | 66,0 | 87 | 11,9 | 3,2 | 81,0 | 21,7 | 102,6
45 | 60m4UsB, en C, E, b 26 | 5375 | 54 | 95 | 623 | 278 | 43 | 47 | 1,6 | 340 | 9,7 | 438
46 | 60m4Us, en C, b 29 | 6125 | 7,6 | 103 | 151,9 | 72,5 | 94 | 11,3 | 3,5 | 87,5 | 23,5 | 111,0
47 | 60n3UB1b, en E, Oc 29 5300 | 7,2 | 11,6 | 120,5 | 574 | 74 | 9,7 | 2,8 | 69,9 | 184 | 88,3
48 | 5014UB10c, en E, b 28 4650 | 8,4 | 9.8 | 149,0 | 73,6 | 85 [ 13,2| 3,0 | 89,5 | 23,7 | 113,3
49 | 70n3UB 22 8100 | 6,7 | 9,1 156,4 | 76,0 | 9,7 | 10,8 | 3,6 | 90,6 | 23,5 | 114,0
50 | 70a3UB 23 6325 | 6,6 | 86 | 1144 | 557 | 73 | 7,6 | 2,8 | 66,3 | 16,9 | 83,1

51 | SUB5O0m, en b, Oc 18 7125 | 59 | 8,0 99,0 | 472 | 68 | 7.0 | 2,5 | 56,8 | 14,7 | 71,5
52 | 5UB50m, en b 25 | 4450 [ 11,0 | 13,5 | 259,4 | 1350 | 13,8 | 18,6 | 4,1 | 1574 | 40,6 | 198,0
53 | 70n3Us, en E, b 31 | 4825 | 11,8 | 14,5 | 339,3 | 173,7| 174|250 | 52 |203,2| 53,2 | 256,5
54 | 7MB2Yep1O0m, en Oc, Ps6 40 975 19,6 | 13,0 | 213,0 | 91,5 | 93 | 252 | 2,1 | 116,2 | 42,0 | 158,2

Ipumeuanue. A — BO3pact qpeBOCTOs, JIeT; D — CpeiHUl JuaMeTp APEBOCTOsl, cM; H — CpeHsisl BBICOTA JIPeBOCTOsA, M; N — YUCIIO
nepeBbeB Ha | ra; Ps — Guomacca cTBosia B Kope, T/ra; M — 3amac CTBOJIOBOM JIpeBeCHHBI B Kope, M/ra; Ps, Pbk, Pb, Pf, Pr, Pa u Pt —
Guromacca COOTBETCTBEHHO CTBOJIA B KOPE, KOPBI CTBOJIA, BETBEH, JTUCTBbI, KOPHEH, HA/I3eMHas U 00Iasi, T/ra.

Note. A — is the age of the stand, years; D — is the average diameter of the stand, cm; H — is the average height of the stand, m;
N — is the number of trees per 1 ha; Ps — is the biomass of the trunk in the bark, t/ha; M — is the stock of stem wood in the bark, m*/ha;
Ps, Pbk, Pb, Pf, Pr, Pa and Pt — are the biomass of the trunk in the bark, trunk bark, branches, foliage, roots, aboveground and total,

t/ha, respectively.

He3zaBucumeie nepemenHbie B Mofeisix (1) oObsic-
Hs1E0T OT 48 110 99 % M3MEHUYNBOCTH COOTBETCTBYIOIINX
3aBUCHMBIX TEPEMEHHBIX, 32 UCKIFOYCHUEM MOJIEITH,
OINKCHIBAIONICH 3aBUCUMOCTh CPEIHEH BBICOTHI JIpe-
BOCTOSI OT €ro Bo3pacrta, Ijie KodQ(hUIMEeHT JAeTepMu-
Haruu coctaBmi Beero 0,228 (cm. Taom. 2). Ho maxke
B OTOM CIIy4ae PErpeCCHOHHBIN KOI(D(DUIIMEHT 10CTO-
BepeH Ha ypoBHE p < 0,001 (£ = 3,98 > tye = 3,29).
O creneHn aIekKBaTHOCTH CUCTeMBI Mozelrel (1) Mox-
HO CYJIUTb 110 COOTHOIIIEHHIO AIMITMPUYCCKHUX U PACUET-

HBIX 3HAYCHUI HA/I36MHOM U 00I1el OnoMacchl IpeBo-
CTOEB (PUCYHOK).

[locnemoBarenbHBIM TaOyMHPOBAHUEM CHCTEMBI
Mmozeneit (1), mpeacraBiaeHHbIX B TaOJ. 2, MBI TOTY4H-
JIU TAOJIMITY BO3PACTHOM IMHAMUKH TaKCAI[MOHHBIX I10-
Kazareneil U Gpakmuii OMOMacChl HBHIKOB B BO3PACT-
HOM jiarazone ot 15 g0 40 net (Tadmn. 3).

Ha teppuropun Poccum nanHble 0 HaJI3eMHOMH
Onomacce WBHSKOB Ha | Ta TPEICTaBIEHBI JIHIIH
neymst apropamu ([opober, 1992; Jlorunosa, 2007),
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OTIPENICIMBIINMHU €€ B MUKPOPOTAIIMOHHBIX IIIaHTa-
nusax B Bozpacte oT 1 10 9 jer 6e3 ykazaHUs Takca-
IIUOHHBIX MOKa3arelnei ipeBocToeB. [lockonbKy Halm
MOJIENIA JIGUCTBUTENFHEI B BO3PACTHOM JHAITa30HE
ot 15 no 40 ner, kakoe-IMOO COMOCTABJICHHUE YIIO-
MAHYTBIX JaHHBIX C HallUMWU MNMPAKTHUYCCKHU HEBO3-
MOXKHO. 3a pyOeKOM MBHSKH HCCIETYIOTCS IOBOJIBHO
WHTEHCHBHO, HO (akTHYeCKHe JaHHBbIE O UX Ouno-
Macce Ha | Ta mccneoBare s iMiu OOBIYHO HE TIPUBO-

nsred. EnuHCTBEHHAs BO3MOXKHOCTH COIOCTAaBHTh
HAIllU JIJAaHHbIC C JaHHBIMH IPYTUX aBTOPOB HMEETCS
B pabore mo uBHsAKaM (Salix caprea L.) llIBerun
(Johansson, 2011). Ilockonbky yHOMSHYTBIE Mare-
puansl o IlIBennn npeacrapneHsl He (pakTHYECKHU-
MH JaHHBIMH, @ B UX CTAaTUCTUYECKOU 0OpaboTKe,
MBI BBITTOJHIIIN NOZOOHBI CTAaTUCTHYECKUH aHAIH3
HAIIUX JaHHBIX, U PE3ylIbTaThl 000MX HCTOUYHUKOB
MOKa3aHbl B TA0M. 4.

Tabmmra 2
Table 2
XapakTepucTHKa peKypcuBHON cucteMbl Mojeneit (1)
Characteristics of recursive models (1)
3aBucumas KoaddurmenTs
HepeMeHHast Coefficients )
Dependent adjR** SE*
variable ap a; (In A) a, (In D) az (In N) ay (In Ps)
InD —0,6550 0,8346 - - - 0,479 0,19
InH 1,8177 0,2502 - - - 0,228 0,12
InN 9,7128 0,3344 —-1,0991 - - 0,535 0,23
In M —8,7493 - 2,3697 1,0307 - 0,995 0,03
In Ps -9,7756 - 2,3449 1,0648 - 0,969 0,08
In Pbk —-1,0744 - —0,1799 - 0,8600 0,959 0,07
In Pb —11,0469 - 2,7382 0,9241 — 0,944 0,13
In Pf —12,9473 - 1,7250 1,1921 - 0,692 0,22
In Pr -10,3292 - 2,5606 0,9617 - 0,972 0,08
In Pa -9,5594 - 2,3835 1,0534 - 0,977 0,07
In Pt -9,2099 - 2,4281 1,0329 - 0,984 0,06

* adjR? — k03 PUIMEHT JIeTepMUHALINH, CKOPPEKTUPOBAHHBIN HA YUCIIO TIEPEMEHHBIX; SE — cTaHIapTHas OlIMOKa ypaBHEHHSI.
* adjR? — coefficient of determination adju sted for the number of variables; SE — standard error of the equation.
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Figure. The ratio of empirical and calculated values of aboveground () and total (b) willow biomass
of the Arkhangelsk region
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Tabnuya 3
Table 3
Bo3spacTtHas quHaMuka OoMacchl HBHSIKOB ApXaHTeIILCKOM o0macTr™
Age dynamics of willow stand biomass in the Arkhangelsk region
Buomacca B aOCOIIFOTHO CYyXOM COCTOSIHUH, T/Ta
A,ner | D, cm H,m | N,oxs3/ra | M, m'/ra Biomass in dry condition, t per ha
A,years | D,cm H,m | N,ex/ha | M, m*ha e Phi 75 r Pa P 5
15 5,1 12,2 7050 68,7 32,1 5,0 4,9 1,6 38,6 10,5 49,1
20 6,4 13,1 5962 102,2 47,1 6,7 8,1 1,9 57,2 16,5 73,7
25 7,8 13,9 5234 138,9 63,5 8,4 12,0 2,3 77,8 23,5 101,3
30 9,0 14,5 4707 178,5 81,1 10,1 16,5 2,6 100,2 31,3 131,5
35 10,3 15,1 4302 220,8 99,6 11,8 21,6 2,9 124,1 39,9 164,1
40 11,5 15,6 3980 265,3 119,0 13,5 27,3 32 149.,6 49,3 198,9

* 3HaueHNe HaI3eMHOI OMOMACCHI MOIYYeHO CIOKEHNEM PACYETHBIX 3HAYCHHIT OMOMACCHI CTBOJIA B KOPE, BETBEHl U JIMCTBEI, a 3Ha-
yeHue o01ieit Gnomacchl Pt IOy4YeHO ClIOKeHHeM 3HadeHuit Pa u Pr.
* The aboveground biomass value is obtained by adding the calculated values of the stem bark, branches and foliage biomass, and
the total Pt biomass value is obtained by adding the Pa and Pr values.

Tabnuya 4
Table 4
Pesynbrarsl crarucTHUeCcKOi 00paOOTKH UCXOJAHBIX JaHHBIX HBHSIKOB
Apxanrenbckoii oonacty u lBermn
The results of statistical analysis of the experimental data of the willow stands
of the Arkhangelsk region and Sweden
CTaTHUCTHKU AHAJIN3UPYEMBIX IOoKazarenei HOCTOBGPHOCTB

Statistics of the analyzed indicators

paznuuus (7)

Mexcz[y HaIlllnMMHN
U IBEJACKUMU
AHanu3upyeMble JAHHBIMA
HoKazaTenu Cpennee | MunumansHoe | MakcumanbHoe | CranmapTHOE Yucno The validity
Analyzed indicators 3HAYEHHE 3HAYEHUE 3HAYECHHE OTKJIOHEHHE | HaOIIONEHUI of the
Average Minimum Maximum Standard Number difference (#)
value value value deviation of observations between our
and Swedish
data
1 2 3 4 5 6 7
ApxaHrenbckast 00J1acTb
Arkhangelsk region
i‘g’zpa“ 29 15 40 6 54 -3,0
Cpenuii mamerp 8.5 3.6 19,6 2,4 54 20,5
Average diameter
Yucmo cTBosIoB Ha 1 ra
Number of trunks per 1 ha 5063 975 8325 1421 54 16,9
Buomacca, t/ra:
Biomass, t/ha:
f;iﬁ’lfso‘s 73 12 174 30 54 0,6
BETBCH 15 2 37 8 54 3,8

branches
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Oxonuanue maon. 4

The end of table 4

1 2 3 4 5 6 7
JIACTBI 2.3 0,5 52 1 54 1,5
foliage
HaAseMHIat 89 14 203 37 54 0,5
aboveground

[Benns Sweden (Johansson, 2011)

Bospacr 37 5 66 14 27 -
Age
Cpenuuii muaverp 15,9 1,0 30,9 0,7 27 -
Average diameter
Uwcno ctBonoB Ha 1 ra
Number of trunks per 1 ha 1030 222 3000 727 27 B
Buomacca, T/ra: -~
Biomass, t/ha:
CTBOIOB 68 4 141 35 27 =
trunks
BETBEH
branches 26 1 57 14 27 -
AneTBE 2 1 5 1 27 -
foliage
HABeMHa 95 4 203 50 27 =
aboveground

W3 nanspix Taln. 4 ciaenyer, 4TO HPU Pa3IUuUH
CPEIHEro Bo3pacTa NBHSKOB JIByX PETHOHOB Ha YPOB-
He p < 0,01 m mpu pa3nuuuM CpemaHero JuameTpa
u TycToThl Ha ypoBHe p < 0,001 paszHuna mo O6mo-
Macce CTBOJIOB, JIMCTBBI M HaJ3€MHOH CTaTHCTHYe-
cKkM He3HaunMa Ha yposHe p < 0,05. Ilo-Buanmomy,
BIUSHHUE S5-KpaTHO OOJbINEH TYCTOTHI MBHSKOB Ap-
XaHTeJIbCKOW 001aCTH OTHOCUTENbHO TakoBoH B [1IBe-
MU KOMIIEHCHUPYETCS TPOTHUBOIIOIOKHBIM — BIIHS-
HUEM TOYTH 2-KpaTHO MEHBIIETO CPETHETO TUaMeTpa
(cm. Tabm. 4).

3akiouenue
Takum 00pa3zoM, MO IKCIEPUMEHTAILHBIM JIaH-
HBIM HaJ3eMHON OMOMAacChl HBHSIKOB ApPXaHTEIIbCKOM

o0JacTH, TONY4YEHHBIM Ha 54 MPOOHBIX IUTOMIAISX,

W JaHHBIM O Omomacce kopHeil (CmupnoB, 1971)
cocrapiieHa TaOMUIa BO3PACTHOH AWHAMHMKH TaKca-
UOHHBIX TOKa3aresed W (QpakIMOHHOTO CcOCTaBa
Omomacchl B AuarazoHe Bo3pacToB oT 15 mo 40 ner.
ITocTpoeHHblE MOJENH TAaKCAIMOHHBIX TOKa3aTesel
u (paxuii OMoOMaccel, CBA3aHHBIE MEXAY CO00M 1Mo
PEKYPCUBHOMY IPUHLMITY, 0OBACHSIOT OT 23 10 99 %
WU3MEHYHMBOCTH COOTBETCTBYIOIIMX 3aBHUCHMBIX IIe-
PEMEHHBIX TPU 3HAYUMOCTH BCEX PErpeCcCHOHHBIX
ko3 unmenToB Ha ypoBHEe BepositHocTH p < 0,001.
YCTaHOBIEHO OTCYTCTBHE CTAaTHCTUYECKU 3HAYMMBIX
pa3jMuuil cpelHuX IoKaszaresiei Oumomacchl Ha 1 ra
B ycnoBusix Apxasrenbckoi oOmactu u lllBenmm.
[IpennoxeHHble MOAETH U TAOMUIBI MOTYT OBITH T1O-
JIE3HBI MIPH OIIEHKE YIIIEPOIICTIOHUPYIOIEH CI0c00-
HOCTH MBHSIKOB APXaHI'€IbCKON 001acTH.
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Annomauyus. B cBS3U ¢ U3BMEHEHHUEM KIIMMaTa CYIIECTBEHHO BO3POCTa aKTyaIbHOCTh OIEHKH OHO-
Macchl M YIIEPOACTIOHNPYIOIIEH CITOCOOHOCTH JIECOB HA KOHTHHEHTAIBHOM U ITI00aIbHOM YPOBHSIX.
Jnst aTux nenei hopMHUpYIOTCS TI00aNbHbIe 0a3bl JaHHBIX 0 OMOMacce M MEPBUYHON MPOIYKIIMH JIe-
PEBBEB U JIPEBOCTOCB KaK JUIsi OCHOBHOIO, TaK U JUIsl HIOKHETO sipyca. OHAaKo JaHHBIE 0 OMoMacce
pacTeHni MOJIeCOYHBIX BUAOB /s iecoB Poccny mipecTaBiIeHb! TUIIb B €TUHIYHBIX padboTax. Llemsio
HAIIUX UCCIIEI0OBAaHUM ObLIN MONyueHe PaKTHUECKUX JAHHBIX O CTPYKTYpe HaJ3eMHOM OMOMACCHI IO~
JISCOYHBIX BHJIOB, IPOU3PACTAIOIINX B YCIOBHUSIX CPEIHEU U IKHOM Taliru Ypana, u pa3padoTKa ajio-
METPHUICCKUX MOJEIeH utsl ppakiiiii Onomaccel. B pe3ynbrare BHIMOTHEHHBIX HCCIICIOBAHMA BIICPBHIE
JUTSL JIECOB Ypauia Mmoiiy4deHbl (haKTU4YeCKHe TaHHbIe 0 OMOMAacCe M TOAMYHOM MPUPOCTE MojyIecka 9 Bu-
JoB B kosruectBe 102 pactenuid. [IpenioxkeHHbIC alTIOMETPUUYSCKUAE MOJICIH [T (YPAKIIHiA HaI3EMHOMN
Omomacchl pacTeHUH MoJUIecKa XapaKTepPU3YIOTCs BHICOKUMHE MTOKA3aTeIsIMH a/IeKBATHOCTH FICXOIHBIM
JIAHHBIM Ha ypoBHE BeposTHOCTH p < 0,001. Ajutomerpudeckre Mojeilr OMOMAacChl U €€ TOAMYHOTO
MIPUPOCTA JJAFOT BOBMOXKHOCTD OTIEPATUBHOM OI[CHKU OMOMACCHI M YUCTOW IEPBUYHON TPOTYKITHH MO
JIECOYHBIX BUIOB HA €TMHUIIE TUIOIIAIN JIECOB Ypaia, a TaKkKe JUIS OIIEHKH BKJIa/la HUKHHX IPYCOB B MIX
YIJIEPOAIETIOHUPYIOLIYIO CITIOCOOHOCTB.
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Abstract. Due to climate change, the relevance of assessing biomass and carbon depositing capacity

of forests at the continental and global levels has significantly increased. For these purposes, global
databases on biomass and primary production of trees and stands are being formed, both for the main
canopy and for the underwood story. However, data on the biomass of underwood plants for Russian
forests are presented only in seldom works. The purpose of our research was to obtain the empirical
data on the structure of the aboveground biomass of underwood species growing in the conditions of
the middle and southern taiga of the Urals, and to develop allometric models for biomass components.
As a result of the performed studies, for the first time in the forests of the Urals, the empirical data on
biomass and annual growth of underwood story in the amount of 102 plants of 9 species were obtained.
The proposed allometric models for components of aboveground biomass of underwood plants are
characterized by high indicators of adequacy of the initial data at the probability level p < 0.001.
Allometric models of biomass and its annual increment make it possible to quickly assess the biomass
and net primary production of underwood species per unit area of forests in the Urals, as well as to assess
the contribution of the underwood story to their carbon depositing capacity.

Keywords: underwood story, underwood plant species, aboveground biomass, annual biomass
growth, biomass components, allometric models
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BBenenue BOJIHO PENKO, MPUYEM JAeTCsi COBOKYITHBIM MOKa3a-

B cBsi3u ¢ n3MeHEeHNEM KJIMMara CyIIeCTBEHHO BO3-
pociia aKTyaJIbHOCTh OLIGHKH OHOMAcChl M yIIEpOJIIe-
MOHUPYIOIIEH CITIOCOOHOCTH JIECOB HA KOHTHHCHTAIb-
HOM U TJIOOQJILHOM YPOBHsX. J[J1s1 TOMOOHBIX OIIEHOK
(dhopmupyroTCst 0a3bl JaHHBIX 0 OMOMAcCe U IEPBUYHOM
MPOAYKIIMK HACAKICHUN JIeCOOOPa3yrOIINX BHUIOB
(Cannell, 1982; Ycombues, 2010; Usoltsev, 20205),
B KOTOPBIX OCHOBHOE BHHMaHHE YJICJICHO JAPEBECHOMY
spycy. buomacca HWKHEro sipyca ONPEACIseTCs J10-

TeJNb JUIA TTOUTECKA, TIOPOCTA ¥ )KHBOTO HAIIOYBEHHOTO
nokposa (Yconbiies, 2010). buomacca Ha3BaHHBIX KOM-
MMOHEHTOB HIKHETO sIpyca MPUBOAUTCS OOBIYHO B HE-
TIOJTHOM COCTaBe, W TIPH ATOM HEW3BECTHO, HAIIPUMED,
MOJUIECOK HE MHTEPECOBAN HCCICIOBATENS WU €ro
He OBUIO IT0J] MOJIOrOM JipeBecHoro Apyca. Ha ypoBHe
MOJIETIFHBIX JIEPEBhEB aHAJOTWYHAS CHUTYallUsi C UMe-
roIMMUcs: 0a3aMH JTaHHBIX, KOTOPbIE BKIIFOYAIOT WH-
¢dopmaruio 0 Guomacce J1ecoo0pasyroIHUX JIPEBECHBIX
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BHII0OB ocHOBHOTO Tostora (Falster et al., 2015; Ycois-
ueB, 2016a; Usoltsev, 2020a), a nanHbie 0 OMoMacce
pacTeHHid MOJJIeCKa W MOAPOCTA MPHUBOASTCS JIUIIb
B enmuHUYHBIX padoTtax (Bergman, Nesterkov, 2021;
npuiokeHue: https://www.gbif.org/dataset/61384edd-
2d0a-437b-8cf0-ff4d2dfccOda). B mokansHBIX ycmoBH-
SIX MECTOOOUTAHUM JTAl0TCSI CBEICHUS O OMOMAacCe IMoI-
pocta u nomyecka B pacuere Ha 1 ra (IIpucrosa, 2020),
HO TOAO0OHBIC JaHHBIC TPYAHO SKCTPAIOIMpPOBATh Ha
JPyTHE MECTOOOUTAHHS.

[TockonmbKy HEKOTOPBIE BUJIBI MOJJIECKa 00JIa1at0T
OJIC3HBIMHU ITHILICBBIMH U JICKAPCTBEHHBIMH CBOWCTBA-
MU, TIPUBOZSITCS TAHHBIE TI0 (PUTOXUMHUYECKOMY COCTa-
BY, (hapMaKkoIOrH4eckoMy ACHCTBUIO M YPOXKaWHOCTH
mwionoB (Jluxuruenko, 2004; I'mamermena, 2006; He-
yaes, 2021; Poct u pa3Burue..., 2022), qaHHbIE O KOp-
MOBOM OHOMacce IMojiecka, moeaacMoi KMBOTHBIMHU
(IToramos u ap., 2006; Pajtik, Kondpka, 2015), a Taxske
0 OMOJIOTHYECKUX U AEKOPATUBHBIX CBOHCTBAX HEKOTO-
PBIX BUJOB KycTapHUKOB (Afmyk, Capcexosa, 2022).

JI1st IpOTHO3MPOBAaHUST OMOMACChl PACTCHHUH Hau-
Oosee pacmpOCTpaHEHHBIM U IIUPOKO MPU3HAHHBIM
METOJIOM SIBJISICTCS. MCIIOJIb30BAaHHE aJUIOMETpHUYC-
ckux ypasuenuii (Fischer et al., 2019). Camoe 6onb-
o€ MPEeHMYIIEeCTBO AITIOMETPUYECKUX YpPaBHEHUH
3aKJII0YaeTCsd B TOM, YTO OHH IO3BOJISAIOT JIETKO Olle-
HUTH OMoMaccy 0e3 TPYIOEMKOIO U JOPOrOCTOSIIe-
r0 JECTPYKTHBHOTO BBIOOPOYHOTO ydeTa (sampling).
OOmUpHBIC CBOJKM TaKUX YPaBHCHHUU IpeHA3HA-
YeHbl Kak s BepxHero sipyca neca (Ter-Mikaelian,
Korzukhin, 1997; Jenkins et al., 2004; Zianis et al.,
2005; Luo etal., 2020), Tak 1 1J1st HOAJICCOYHBIX BUJIOB
(Brown, 1976; Grigal, Ohmann, 1977; Smith, Brand,
1983; Elliott, Clinton 1993; Vidrih et al., 2009). s
YpasbCKOro peruoHa NPEJIOKESHBI aJUIOMETPUYe-
CKHE MOJICJIH JIJIsl OCHOBHBIX JIECOOOPA3YIOIINX BHIOB
(YcombrieB u np., 2022), HO A MOJIecKa OA00HbBIE
MOJIEJIA OTCYTCTBYIOT.

Iean, MmeToaMKA
" 00BbEKTHI HCCJIe0BAHNS
Lenpro Hammx wcciaenoBaHUNA OBLIM  ITONyde-
HUe (AKTHUECKUX IAHHBIX O CTPYKType HaJ3eMHON
OMoMacchl TOAJICCOUYHBIX BHJOB, MPOU3PACTAIOLINX
B YCJIOBMSIX CPEAHEHN M IKHOW Talirm Ypaia, u pas-
paboTka ayuIOMETPUYECKUX Mofenell i ¢pakuuii

onomaccel. VccnenoBanus mpoBelieHbl B IpaJineHTax
3arpsizHeHui 0T CpenHeypalibCcKOro MENeIUIaBUIBLHO-
ro 3aBoma (CYM3) u Kapabarmckoro MeneriaBuiib-
Horo komonHara (KMK) B cCHenmbIX eI0BO-IIMXTOBBIX,
COCHOBBIX M 0O€pe30BBIX HACWKACHHUAX. XapaKTepu-
CTHKa OOBEKTOB HCCIIEIOBAHWH, a TaKXKe METOIMKa
TIOJTY4YEHUS AKCIIEPUMEHTAIBHBIX TAaHHBIX O OMoMacce
TIOJIECOYHBIX BUIOB OBIIIN JIETAIbHO U3JI0KEHBI paHee
(YeomerieB u ap., 2012), 1 31€Ch OHU HE TPHUBOJISITCSL.
HeoOxomumo 7WIIb OTMETUTH HEKOTOPYIO HEOIIpe-
JIENIEHHOCTb, CBA3aHHYIO C METOJUKOM OIpeaeneHus
TOIMYHOTO TIPUPOCTa OMOMACCHI, KOTOPBIA OBITH 3a-
BhIlieH. [IprunHa BO3MOXKHOTO 3aBBIIICHUS B TOM,
YTO BO3PACT PACTEHNH ONpeeNscs MPOCTHIM MojcYe-
TOM TOJIMYHBIX KOJIEI[ HEMOCPEACTBEHHO Ha MPOOHOMN
TUIOIAAA. Y HEKOTOPBIX ITOUIECOYHBIX BHJIOB, Ha-
MIpUMEpP Y MOXKKEBEJIbHUKA, TOIMYHBIE KOJIbLA MOTYT
OBITh OUeHb y3KHE WM BbINanarb. COOTBETCTBEHHO,
0e3 MHKPOCKOIIA B JTA0OPATOPHBIX YCIOBHSIX U O€3 1o-
CIEAYIOIIEH IEPEKPECTHOM JATUPOBKHU TOYHBIM BO3-
pacT yCTaHOBUTH HEBO3MOXKHO, a 3aHIKEHHE BO3pacTa
O3HaYaeT 3aBhIIICHNUE TIPHPOCTA.

B xone paboTel Ha MPOOHBIX TUIOLIAJSIX B HA3BaH-
HBIX 00BbEKTaxX U MpH 00pabOTKe JaHHBIX O OMOMacce
JIEPEBHEB OCHOBHOTO TI0JIOTa OBIJIO YCTAaHOBIIEHO, YTO
1o Mepe TPHOMIKEHUS] K MCTOYHUKAM 3arpsi3HEHHN
Oromacca ¥ epBUYHAS MTPOLYKIHS JPEBECHOTO sIpyca
(1/ra) cHmwKaroTCcs B 000MX rpaaueHTax. V3MeHeHne
OromMacchl M MEPBUYHON MPOAYKIMH HUKHETO spyca
(T/ra) HEOMHO3HAYHO: B TPATUCHTE 3arpsI3HCHHUA OT
CYM3 Ha3BaHHbIE [TOKA3ATENH 10 MEPe TPUOIMKEHUS
K UCTOYHMKY 3arpsA3HEHUH yBEIMYMBAIOTCS, a B TPau-
ente 3arpsizHeHuil or KMK, HampoTuB, cHHMXaroTcsl.
Ho Gmomacca nepeBbeB enu, MUXTHI, COCHBI 1 Oepe3bl
B TpaJIMeHTaX 3arpsI3HEHNI OCTAETCs MPAKTUUECKH He-
M3MEHHOM. DTO JaeT HaM OCHOBAaHHUE IPEIIOIIOKHTH,
4yTO OMOMacca IMojyiecKa Ha YpOBHE OTAEIBHBIX pacTe-
HUH B JBYX I'PaJIMEHTax 3arpsi3HEHUH TaKke 0CTAaeTCs
Hen3MeHHOHU. [To kpaiiHeil Mepe, yCTaHOBUThL JOCTO-
BEPHOCTh pa3indus OMOMAacChl PACTEHUH KaK MEXITy
JBYyMsl OOBEKTaMH, TaK U TI0 MEpe yIaJICHHsI OT UCTOY-
HUKOB 3arpsS3HEHU HE TPENICTABISETCS BO3MOXKHBIM
B CHJIy OOJBINON HEyYTEeHHOW M3MEHYHBOCTH CTPYK-
TYpBI BepxHero sipyca. [lonHast XxapakTeprcTHKa MOJTy-
YEHHBIX JaHHBIX 0 102 MOmEIpHBIX pacTeHIIX 9 mom-

JIECOYHBIX BHJIOB J1aHa B Ta0I. 1.
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Tabnuya 1
Table 1
XapaKkTepuCTHKa UCXOAHBIX JAHHBIX
Characteristics of the experimental data
Dy A H Py P, Z Z, Dy A H Py P, Z Z,
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Ps6una (Sorbus aucuparia L.) Uepemyxa (Prunus padus L.)

46,0 37 490 | 0,0714 | 2,3049 | 0,0714 | 0,1318 || 13,0 8 168 | 0,0192 | 0,0672 | 0,0192 | 0,0252
25,0 20 400 | 0,0032 | 0,3775 | 0,0032 | 0,0219 || 5,0 1 76 0,0026 | 0,0067 | 0,0013 | 0,0074
30,0 25 531 | 0,0141 | 0,8486 | 0,0141 | 0,0475 || 20,0 12 163 | 0,0223 | 0,1854 | 0,0223 | 0,0359
11,0 13 119 | 0,0067 | 0,0440 | 0,0067 | 0,0095 || 17,0 8 112 | 0,0112 | 0,1312 | 0,0112 | 0,0262
5,0 3 104 | 0,0001 | 0,0109 | 0,0001 | 0,0037 || 13,0 8 302 | 0,0043 | 0,0931 | 0,0043 | 0,0154
24,0 12 399 | 0,0158 | 0,3334 | 0,0158 | 0,0422 || 5,0 3 62 0,0032 | 0,0095 | 0,0032 | 0,0053
5,0 7 80 | 0,0017 | 0,0086 | 0,0017 | 0,0027 || 21,0 13 210 | 0,0400 | 0,2965 | 0,0400 | 0,0597
8,0 10 134 | 0,0050 | 0,0274 | 0,0050 | 0,0073 || 12,0 7 186 | 0,0068 | 0,0541 | 0,0068 | 0,0136
14,0 8 256 | 0,0073 | 0,0922 | 0,0073 | 0,0179 || 16,0 10 270 | 0,0400 | 0,1825 | 0,0400 | 0,0543
11,0 9 147 | 0,0069 | 0,0452 | 0,0069 | 0,0112 || 7,0 5 91 0,0028 | 0,0125 | 0,0028 | 0,0047
19,0 11 254 10,0106 | 0,1309 | 0,0106 | 0,0215 || 4,0 3 40 0,0032 | 0,0095 | 0,0032 | 0,0053
4,0 2 31 | 0,0002 | 0,0010 | 0,0002 | 0,0006 || 30,0 13 290 | 0,0400 | 0,5245 | 0,0400 | 0,0773
28,0 15 224 | 0,0360 | 0,5995 | 0,0360 | 0,0736 || 13,0 8 168 | 0,0192 | 0,0672 | 0,0192 | 0,0252
6,0 4 74 | 0,0014 | 0,0104 | 0,0014 | 0,0037 || 5,0 1 76 0,0026 | 0,0067 | 0,0013 | 0,0074
8,0 5 170 | 0,0040 | 0,0251 | 0,0040 | 0,0082 || 20,0 12 163 | 0,0223 | 0,1854 | 0,0223 | 0,0359
4,0 2 45 | 0,0006 | 0,0021 | 0,0006 | 0,0014 || 17,0 8 112 | 0,0112 | 0,1312 | 0,0112 | 0,0262
55,0 22 523 | 0,2590 | 3,2090 | 0,2590 | 0,3931 || 13,0 8 302 | 0,0043 | 0,0931 | 0,0043 | 0,0154
14,5 7 200 | 0,0195 | 0,1096 | 0,0195 | 0,0324 || 5,0 3 62 0,0032 | 0,0095 | 0,0032 | 0,0053
19,5 9 281 | 0,0312 | 0,2432 | 0,0312 | 0,0548 || 21,0 13 210 | 0,0400 | 0,2965 | 0,0400 | 0,0597
33,5 22 400 | 0,1950 | 1,3610 | 0,1950 | 0,2480 || 12,0 7 186 | 0,0068 | 0,0541 | 0,0068 | 0,0136
28,0 17 410 | 0,0975 | 0,7865 | 0,0975 | 0,1380 || 16,0 10 270 | 0,0400 | 0,1825 | 0,0400 | 0,0543
25,0 13 350 | 0,0780 | 0,5020 | 0,0780 | 0,1106 || 7,0 5 91 0,0028 | 0,0125 | 0,0028 | 0,0047
12,5 8 145 | 0,0234 | 0,0817 | 0,0234 | 0,0307 || 4,0 3 40 0,0032 | 0,0095 | 0,0032 | 0,0053
35 3 80 | 0,0020 | 0,0063 | 0,0020 | 0,0034 || 30,0 13 290 | 0,0400 | 0,5245 | 0,0400 | 0,0773
17,5 8 270 | 0,0390 | 0,1740 | 0,0390 | 0,0559 Manmna (Rubus idaeus L.)
13,0 6 197 | 0,0390 | 0,0660 | 0,0390 | 0,0435 || 2,0 1 20 | 0,00030 | 0,00054 | 0,00030 | 0,00054
19,5 10 210 | 0,0390 | 0,1740 | 0,0390 | 0,0525 || 5,0 1 88 | 0,00270 | 0,00584 | 0,00270 | 0,00584
8,5 7 128 | 0,0039 | 0,0255 | 0,0039 | 0,0070 || 7,0 1 115 | 0,00109 | 0,00432 | 0,00109 | 0,00432
12,5 6 150 | 0,0078 | 0,0510 | 0,0078 | 0,0150 || 4,0 1 36 | 0,00013 | 0,00022 | 0,00013 | 0,00022
4,0 1 92 | 0,00196 | 0,00385 | 0,00196 | 0,00385

Paxurtauk (Chamaecytisus ruthenicus Fisch. ex Wol.) [Hunosuuk (Rosa majalis Herrm.)

6,0 4 55 | 0,0018 | 0,0139 | 0,0018 | 0,0048 || 7,0 3 106 | 0,0065 | 0,0281 | 0,0065 | 0,0162
7,0 4 89 10,0070 | 0,0248 | 0,0070 | 0,0115 || 5,0 1 44 0,0033 | 0,0143 | 0,0033 | 0,0082
6,0 3 62 | 0,0032 | 0,0097 | 0,0032 | 0,0054 || 5,0 3 84 0,0033 | 0,0143 | 0,0033 | 0,0082
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Oxonuanue maon. 1
The end of table 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,0 3 60 | 0,0023 | 0,0082 | 0,0023 | 0,0043 || 9,0 3 144 | 0,0083 | 0,0466 | 0,0083 | 0,0211
6,5 4 40 | 0,0026 | 0,0096 | 0,0026 | 0,0043 || 4,0 2 71 0,0032 | 0,0085 | 0,0032 | 0,0058
7,5 5 66 | 0,0055 | 0,0260 | 0,0055 | 0,0096 || 5,0 1 43 0,0015 | 0,0044 | 0,0015 | 0,0044
7,0 4 83 | 0,0025 | 0,0175 | 0,0025 | 0,0063 || 11,0 2 133 | 0,0195 | 0,0800 | 0,0195 | 0,0498
13,5 5 120 | 0,0072 | 0,0792 | 0,0072 | 0,0216 || 6,0 3 90 0,0026 | 0,0089 | 0,0026 | 0,0047
5,0 2 60 | 0,0022 | 0,0094 | 0,0022 | 0,0058 || 8,0 3 145 | 0,0036 | 0,0255 | 0,0036 | 0,0109
4,0 2 50 | 0,0011 | 0,0047 | 0,0011 | 0,0029 || 7,0 4 125 | 0,0056 | 0,0217 | 0,0056 | 0,0096
8,0 4 60 0,0014 | 0,0134 | 0,0014 | 0,0044 Bysuna (Sambucus racemosa L.)
5,0 2 58 | 0,0014 | 0,0056 | 0,0014 | 0,0035 || 15,0 6 186 | 0,0070 | 0,0749 | 0,0070 | 0,0183
9,0 4 77 | 0,0040 | 0,0304 | 0,0040 | 0,0106 || 10,0 5 70 0,0050 | 0,0270 | 0,0050 | 0,0094
8,0 5 110 | 0,0036 | 0,0276 | 0,0036 | 0,0084 || 4,0 2 37 0,0015 | 0,0026 | 0,0015 | 0,0021
10,0 5 86 | 0,0047 | 0,0293 | 0,0047 | 0,0096 || 16,0 2 131 | 0,0320 | 0,0890 | 0,0320 | 0,0605
10,5 6 100 | 0,0058 | 0,0526 | 0,0058 | 0,0136 || 9,0 1 61 0,0051 | 0,0108 | 0,0051 | 0,0108
4,0 3 70 | 0,0025 | 0,0079 | 0,0025 | 0,0043 || 11,0 1 83 0,0069 | 0,0157 | 0,0069 | 0,0157
15,5 8 120 | 0,0072 | 0,0972 | 0,0072 | 0,0185 MosokeBenbHUK (Juniperus communis L.)
14,0 8 120 | 0,0072 | 0,0972 | 0,0072 | 0,0185 || 3,0 6 34 0,0011 | 0,0023 | 0,0004 | 0,0006
16,0 | 22 105 | 0,0409 | 0,1567 | 0,0136 | 0,0189
Kmmsauk (Cotoneaster lucidus Schltdl.) 11,0 | 29 86 0,0151 | 0,0492 | 0,0050 | 0,0062
12,0 8 180 | 0,0066 | 0,0638 | 0,0066 | 0,0138 || 13,0 30 103 | 0,0174 | 0,0718 | 0,0058 | 0,0076
15,0 10 258 | 0,0066 | 0,1522 | 0,0066 | 0,0212 || 23,0 | 43 175 | 0,0598 | 0,2678 | 0,0199 | 0,0248
8,0 4 120 | 0,0033 | 0,0293 | 0,0033 | 0,0098 || 10,0 11 106 | 0,0042 | 0,0396 | 0,0014 | 0,0046
5,0 2 80 0,0013 | 0,0096 | 0,0013 | 0,0055 Kumonocts (Lonicera xylosteum L.)
11,5 6 147 | 0,0050 | 0,0372 | 0,0050 | 0,0103 || 4,0 2 51 0,0007 | 0,0031 | 0,0007 | 0,0019
15,0 10 197 | 0,0066 | 0,1106 | 0,0066 | 0,0170 || 9,0 6 117 | 0,0045 | 0,0455 | 0,0045 | 0,0114
11,5 6 235 | 0,0043 | 0,0443 | 0,0043 | 0,0110 || 4,0 3 56 0,0013 | 0,0044 | 0,0013 | 0,0023
8,5 7 193 | 0,0058 | 0,0656 | 0,0578 | 0,0140 || 7,0 10 72 0,0068 | 0,0233 | 0,0068 | 0,0084

12,0 6 152 | 0,0133 | 0,0873 | 0,0133 | 0,0256

Tlpumeuanue. Dy — tuaMeTp y OCHOBaHUs, MM; A — BO3PACT pacTeHHUs, JIeT; [ — BbICOTa pacTeHHs, CM; P, — Macca JIMCTBBI B a0co-
JIFOTHO CYXOM COCTOSHUM, KT'; P, — HaJ3eMHasi Macca B aDCOIIOTHO CyXOM COCTOSIHHH, KT; Z; — Macca TOIUYHOTO IIPUPOCTA JIUCTBBIL, K
Z, — TOMUYHBIN MTPUPOCT HAA3ZEMHON MACChI, KI.

Note. D, — diameter at the base, mm; 4 — the age of the plant, years; / — plant height, cm; P,— mass of foliage in an absolutely dry
state, kg; P, — above-ground mass in an absolutely dry state, kg; Z,— mass of annual foliage growth, kg; Z, — annual increase in above-

ground mass, kg.

ITo ncxomHpIM TaHHBIM Ta0. 1 pacCIUTaHBI AJIIO-

Pe3ynbrarbl u ux o0cyxkaenmne

METPHUUCCKUE MOJECIIN TPEX BUIOB!

In P,=ay,+ a, In Dy,
InP,=a,+a lnH;
ana:a0+a1 11’1Pa,

(1)
2)
)

rae P,— Ouomacca pacrteHust i-i Gpakiuu, B TaHHOM
ciydae 3To OMoMacca HajazemHas (P,) U JTUCTBHI (P)).
B HexoTophIX ciaydasx MOXKeT OBITh Oojiee ymoOHO
W3MEPSITh BHICOTY PAcTEeHHUs, a HE JHMAMETP y OCHO-
BaHUs, MTO3TOMY B Ka4€CTBC BapuaHTa paCCUUTLIBACM

Moznenh (2). Panee ObUT0 YCTaHOBJICHO, UTO TOAMIHBIHN
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npupocT (TepBUYHAST MPOIYKIMS) OMUCHIBAETCS 00-
Jiee aJeKBaTHO IO CBS3H C COOTBETCTBYIOLICH OHO-
Maccoi, a He ¢ MOP(OIOTHYCCKHMHU TOKa3aTeIsIMU
npeBoctost (Ycombies, 20166), 1 3TumM 00yCIIOBIeHA
cTpykTypa Monenu (3).

Pesymprater pacuera mozaeneit (1), (2) u (3) mo-
ka3aHbl B Tabn. 2 u 3. KoadduumeHntsr perpeccuu
YpaBHEHUH pacCUMTaHbl C WCIOJIB30BAHUEM IPO-

rpamMmmHoro obecrniedenus Statgraphics-19 (cm. http://
www.statgraphics.com/). CBOOOIHBIH YJICH a) BO BCEX
MOJICTISIX CKOPPEKTUPOBAH Ha JiorapudMuieckoe mpe-
obpazosanue (Baskerville, 1972). Koaddumuentsr
nerepmuHanuu moxeneit (1) — (3) okaszanuch 3Hauu-
MbIMH Ha ypoBHe p < 0,001, 3a mcKiIIO4eHHEM MO-
e (1) mams Macchl JIMCTBBI MaJIMHBI (TTOMedeHa *).
lomuunelii puUpocT OMOMAcchl MajWHBI B Tabm. 3

Tabnuna 2
Table 2
Xapakrepuctuka mojenei (1) u (2)
Characteristics of models (1) and (2)
Mogens (1) Mogens (2)

P a, a, R? a a, R? SE

Psiduna (Sorbus aucuparia)
P, -9,2708 2,6471 0,964 0,385 -16,2540 2,6718 0,923 0,560
P, -9,8050 2,1697 0,730 0,984 —14,8437 2,0812 0,628 1,156

Uepemyxa (Prunus padus)
P, —-8,2990 2,2647 0,960 0,300 —12,0435 1,9400 0,688 0,835
P, -8,1436 1,5060 0,742 0,568 -10,2384 1,2061 0,447 0,830

Manuna (Rubus idaeus)
P, —-8,3464 1,8434 0,714 0,580 —12,8745 1,6818 0,644 0,872
P, —8,2480 1,2980* 0,254* 0,838 —-12,3855 1,3739 0,510 0,900
Pakutnuk (Chamaecytisus ruthenicus FiscH. ex WoL.)

P, 17,8144 2,0115 0,830 0,375 —14,6838 2,5182 0,746 0,470
P —7,8870 1,1288 0,572 0,399 -12,0125 1,4765 0,589 0,390

unoBuuk (Rosa majalis)
P, —8,3828 2,4068 0,743 0,435 -10,4768 1,4718 0,556 0,572
Py —-8,7401 1,8406 0,611 0,444 -10,1902 1,0912 0,418 0,543

Bysuna (Sambucus racemosa)
P, -9,5972 2,5310 0,901 0,413 13,2882 2,1607 0,853 0,504
P, —-8,9059 1,7290 0,715 0,524 —-10,4498 1,2778 0,443 0,732
MosxokeBenbHUK (Juniperus communis)
P, —-8,6896 2,3870 0,994 0,130 —-16,2042 2,9495 0,901 0,522
Py -9,1427 2,0400 0,880 0,517 14,7416 2,3655 0,670 0,855
Kusunenuk (Cotoneaster lucidus)
P, 17,7768 2,0804 0,775 0,405 —13,9955 2,0061 0,777 0,404
P, —-8,5025 1,3426 0,764 0,270 11,7556 1,2489 0,700 0,304
Kumonocts (Lonicera xylosteum)

P, -9,6326 2,9532 0,983 0,189 16,9862 29517 0,895 0,472
Py —-9,9502 2,3108 0,836 0,488 —15,1564 2,1986 0,656 0,709
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Tabnuma 3
Table 3
XapaxTepuctruka mojenei (3)
Characteristics of models (3)
Mognens (3)
” « | a | ® | « | a | ® | s
Psabuna (Sorbus aucuparia L.) Uepemyxa (Prunus padus L.)
z, | 19005 | o748 | 0927 | 0423 21383 | 06466 | 0912 | 0299
Pakutnuk (Chamaecytisus ruthenicus) [unouuk (Rosa majalis)
Z, | 24050 | 06323 | o941 | 0148 12062 | 08333 | 0915 | 0217
Bysuna (Sambucus racemosa) MoskeBenbHUK (Juniperus communis)
z, | 13s38 | om0 | o756 | 0540 26665 | 07933 | 0990 | 0134
Kusunbnuk (Cotoneaster lucidus) Kumonocts (Lonicera xylosteum)
Z, -2,9841 0,4770 0,993 0,033 —1,9582 0,7527 0,985 0,135

HE IOKa3aH, MMOCKOJIbKY OH paBeH IMOKa3areir OHo-
Macchl. B moaTBepikeHNe pe3ybTaToB JPYTruX aBTo-
poB (Muukkonen, 2007) xoadduuuent aerepmuHa-
LMK JUUISI MACChl JINCTBBI B CPEAHEM OKAa3aJiCs HIKE
110 CpaBHCHHIO C Kod((pHIHMEHTOM I Haa3eMHOM
Oromacchl, a KO3(QQPUIIMESHTHl JIeTEPMUHAIIMA MOJIC-
neit (2) okazanuch CyNMIECTBEHHO HIDKE, YeM IO MO-
nemn (1).

3akiouenue
Taxum 0Opa3om, BrIepBBIE 171 JIECOB Ypasa Moiy-
YeHbl PaKTHYEeCKHE JaHHbIE 0 OMOMAacce W TOANYHOM
pupocTe noaiecka 9 Buaos B konudectse 102 pacre-
Huil. [IpenoxkeHHbIe auIOMEeTpUYECKUe MOJICNH IS
(dpakuuii HaA3eMHOM OMOMAacchl PacTeHUH MOJIecKa
XapaKTepU3yIOTCs BRICOKMMM MTOKa3aTeIsIMH aJeKBaT-

HOCTHU HCXOOHBIM JaHHBIM Ha YPOBHE BEPOATHOCTH
p <0,001. 3 nBYX OpeyIOKEHHBIX CTPYKTYP MOJAEIN
JUIsS OLIGHKH HaJ3eMHOW OMomacchl Ooiee aaeKBart-
HOW OKa3ajlaCh 3aBHCHMOCTb OT JAMaMETpa Yy OCHO-
BaHHs pacTeHHs, ¢¢ KOA(P(GUIIMCHTHI IeTePMUHAIIH
CYLIECTBEHHO BBHIIIIE, YEM B 3aBUCHUMOCTH OT BBICOTHI
pactenusi. Monenu it OUEHKH TOJUYHOTO MPUPOCTa
pacTeHuil cieayeT cuuTaTh npeaBapureabHbiMu. He-
00XOZIMMBI JTaTbHEUIIINE HCCIEIOBAaHUS 110 YTOYHE-
HUIO Ha3BaHHOTO TIOKA3aTels y MOAJECOYHBIX BUJIOB.

AJtoMeTprdecKre MOJAeNTN OMoMacchl U ee To-
JUYHOTO MPUPOCTA JAIOT BOBMOXKHOCTH ONIEPATUBHOMN
OLIEHKH OMOMAacChl M YHCTOW TIEPBUYHON MPOAYKIHH
MOJUTECOYHBIX BUAOB HAa EIMHUIE ITUIOIMIAIN JIECOB
VYpana, a Takxke ISl OUEHKH BKJIaJa HIDKHHUX SIPYCOB
B UX YIJIEPOAJAETIOHUPYIOIIYIO CIOCOOHOCTb.
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OLIEHKA XO1A POCTA COCHOBbIX HACAXOEHWIA
ECTECTBEHHOIO U UICKYCCTBEHHOI'O MPOUCXOXOAEHUA

Hpuna CepreeBna Cansnukona', En1n3zaBera AnapeeBna ®aneeBa’
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Annomayusa. HopMaTuBHO-CIIpaBOYHBIE MaTepPHaIbl UMEIOT OOJIBIIOE 3HAUYCHHUE NP NPOBEICHUU
JICCOXO3SHUCTBCHHBIX U JICCOYCTPOUTEIBHBIX paboT. OMHUMU U3 HanOoJiee YacTO MPUMEHSIEMBIX SIBJISI-
I0TCS TaOJIHIBI XOJa POCTa, MPECTABIAIONINE COO0N TMHAMHUKY OCHOBHBIX TaKCAlMOHHBIX MTOKa3are-
Jiel ¥ XPOHOJIOTHIO JIPEBOCTOSI 32 BCIO €ro >KU3Hb. K HacTosmeMy BpeMeHH pa3paboTaHO MHOKECTBO
Pa3NIUYHBIX TaOJHII X0/Ia pOCTa, Pa3INIaONINXCsl KaK METOJJaMH TIOCTPOCHUS, TaK | IeJIEBBIM Ha3Ha4e-
uueM. K coxxaneHuro, O4eHb 9acTo Mpu paboTe B JIECHOM XO3SHCTBE MPUMEHSIOTCS HOPMAaTHBHO-CIIpa-
BOYHBIE MaTepuabl, pa3paboTaHHbIC AJIS1 IPYTUX pailOHOB, YTO JIaeT HE COBCEM TOYHBIEC PE3yJIbTaThl.
[TosTomy pazpaboTka MECTHBIX TaOJIHUI] X0/a pOCTa SIBISIETCS aKTyalbHOHM 3a/adeid, Tak Kak ¢ UX I0-
MOIIIBIO MTOBBIIIAETCS TOYHOCTH PadoT B Jiecy. B crarbe paccMOTpeHB 0COOCHHOCTH POCTa COCHOBBIX
HacaxxaeHuil CpexHero Ypasia pa3iuuHOIO MPOMCXOXKIEHHS B Pa3HBIX THIAaX Jieca. [nsg uccienosa-
HUsI OBUTH OTOOpAHBI Pa3HOBO3PACTHBIC APEBOCTON €CTECTBEHHOTO M UCKYCCTBEHHOTO MPOUCXOKICHUS
B HanOoJIee pacIpoCTPaHEHHBIX TUIIAX Jieca B paiioHe uccienoBaHus. [loydeHsl perpeccnoHHbBIE ypaB-
HEHMsI, OIMCHIBAIOLINE 3aBUCUMOCTH OCHOBHBIX TaKCALMOHHBIX ITOKa3aTeiell JpeBOCTOs OT BO3PacTa,
Ha OCHOBE KOTOPBIX OBUIM PACCUUTAHBI 3HAUCHHS TIO TIATUIETUSM Bo3pacTa oT 20 1o 55 nert. [Iposenen
CPaBHUTEJBHBIN aHAJIM3 POCTA JICCHBIX KYJIBTYp U HACAXK/ICHUH €CTeCTBEHHOTO IIPONCXOXKICHNS COCHBI
B KaXJIOM THIIE Jeca. TakKe pacCMOTPEHBI OTIIMYMS B Pa3BUTHU HACAXKAECHHH OTHOTO MPOUCXOXKIE-
HUS B PA3HBIX TUMAX Jieca. 110 moaydYeHHbIM JAHHBIM [IPU CPABHEHUU JIECHBIX KYJIBTYP U HACAKICHUI
€CTECTBEHHOTO NMPOUCXOKICHHUS MOXKHO YBUIETh, YTO OCHOBHBIE TAKCAIIMOHHBIE TIOKA3aTeIH (JIHaMeTp,
BBICOTA M 3aIlac) B JIECHBIX KyJbTypax BbIIIE, HO HE3HAYNTEIHHO, YeM B HACAKACHUSIX €CTECTBEHHOIO
npoucxoxjeHus. Caenas cpaBHEHHE C UMEIOIINMHUCS TabIUI[aMU X0/Jja POCTa Il PErnoHa UCCIIe0Ba-
HUS, BBEISIBIUIN, 9TO pasinane ¢ Tabmunamu C. B. 3anecosa ¢ coaBropaMu IJ1st HCKYCCTBEHHBIX COCHSIKOB
HE TaK CyIIECTBEHHBI, Kak ¢ Tabnunamu . A. MunoBaHOBHYA AJIs1 HACAKACHUI €CTECTBEHHOTO ITPOHC-
XOXKJICHMUSI.

Knrouegvie cnosa: HacaxaeHus MCKYCCTBEHHOTO ITPOUCXOXKICHHS, COCHSAK SITOTHUKOBBIM, COCHSK
PasHOTPaBHBIH, KYJIBTYPbI COCHBI, TAOJIHLIBI X0/1a POCTA, X0/ POCTa HACAKACHHUN
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Abstract. Normative reference materials are of great importance when carrying out forestry and
forest management works. The most commonly used are yield tables, which represent the dynamics of
the main taxation indicators and the chronology of the tree stand for its entire life. Many different yield
tables developed to date, differing in both construction methods and purpose. Unfortunately, very often
when working in forestry, normative reference materials developed for other areas are used, which does
not give accurate results. Therefore, the development of local growth progress tables is an urgent task,
since with their help the accuracy of work in the forest increases. The article discusses the features of
the growth of pine tree stands of the Middle Urals of various origins in different types of forests. Stands
of different ages of natural and artificial origin selected for the research in the most common types of
forest in the study area. Values of the dependences for five years of age from 20 to 55 years calculated
based on obtained regression equations describing the dependences of the main taxational specifications
of growing stock on age. A comparative analysis of the growth of pine tree stands of artificial and natural
origins carried out for each type of forest. The differences in the development of tree stands of the same
origin in different types of forest are also considered. According to the obtained data, when comparing
tree stands of artificial and natural origins, it can be noted that the main taxation indicators (diameter,
height and stock) in tree stands of artificial origin are higher, but insignificant to taxation indicators
in tree stands of natural origin. A comparison with the existing yield tables for the study region, revealed
the difference with the tables of S.V. Zalesov with co-authors for tree stands of artificial origin is not

as significant as with the tables of D.A. Milovanovich for tree stands of natural origin.
Keywords: tree stands of artificial origin, berry pine forest, mixed grass pine forest, pine tree stands,

yield tables, stand development

Beenenue

Jns pemieHrs HayyHbIX M XO3SIMCTBEHHBIX 3ajad
B JIECY HCIIOJIB3YeTCS OOJBIIOE KOTUYECTBO TAOIHIY
xonia pocta. TabiuIbl X0/Ia POCTa MPEACTABIISIFOT CO-
00l CUCTEMY YHCIIOBBIX JaHHBIX, TIOTYUYEHHYIO C T10-
MOIIbI0 MaTEMaTHYECKOI0 MOJECIMPOBAHUS U Jalo-
IIyI0 KOJUYECTBECHHYIO XaPAKTCPUCTUKY NTUHAMUKHU
TaKCAllMOHHBIX TOKa3arelie IPeBOCTOs WUJIU JIPEBO-
CTOEB OJJHOTO €CTECTBEHHOTO Psiia pOCTa U Pa3BUTHUS
(Takcamms neca..., 2020). Tak xak TaGmUIBI cO37a-
HbI HE JIJISl BCEX PErMOHOB, JJIs JIECOYCTPOUTENbHBIX
Y MHBIX PadOT UCTIONB3YIOT HOPMATHBHO-CIIPABOYHBIE
MaTepuayibl OOIIMe WU I CONPEACIbHBIX PErHo-

HOB. [Ipu 3TOM MOXET CHU3WTHCS Ka4eCTBO padOT
n3-3a HCCOOTBETCTBUSA TOYHOCTH HMCIIOJIB3YEMbBIX Ma-
TepuasioB. B CBs3M € 3TUM aKTyaJIbHOM 3amayeit siB-
JsieTCsl pa3padoTKa PerHoHANBHBIX HOPMATHBOB IS

YCTpaHEHHsI BOBMOXKHBIX OIINOOK.

Heanb, 3a1a4a, MeTOAUKA
U 00BEKTHI UCCJIeJ0OBAHUS
Ienpro maHHOW pPabOTHI SIBIIOTCS WU3yUEHHUE ITH-
HAMUKM TaKCAlMOHHBIX IOKa3aTellell €CTEeCTBEHHBIX
U HCKYCCTBCHHBIX Hacamaeﬂnﬁ COCHbI, BBISBJICHUC
0COOEHHOCTEH pOCTa M COCTABICHHE PErMOHANBHBIX
TaOJIMII XO/1a POCTa.
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UccenenoBanne mpoBoauiiochk Ha Teppuropuu Pe-
JKEBCKOTO JIECHUYECTBA, KOTOPOE OTHOCUTCS K TaeKHON
JecopacTuTensbHOu 30He CpemHe-YpaabCKOTO TaekK-
HOTO pailoHa, mon30He 1KHOU Taiiru CpenHero Ypa-
na (Ilpukaz MuHHCTEpCTBA HPUPOAHBIX PECYPCOB
u sxonorun Poccuiickorr denepamuu ot 18 aBrycra
2014 . Ne 367).

[IpoOHble myomany 3anokeHsl B Hanbonee pac-
MIPOCTPAHEHHBIX THIIAX Jieca Ha TEPPUTOPUH HCCIe-
noBaHUsT — cocHAK pasHoTpaBHbll (CPTP) m cocHsk
sronarkoBbI (CSL) 1 kiacca Gonutera (Jlecoxo3stii-
ctBeHHBIN pertament, 2008). Bee paboThl BeIMONHE-
HBI B cooTBeTcTBUM ¢ Tpeboanusimu OCT 56-69-83
«[IpobHbIe TMIIOIIAAM JIECOYCTPOUTENbHBIE. MeTo
samankm» (1984). Bospact mpeBocToeB Ha MPOOHBIX
TUIOIIAIAX BapbupyeT ot 15 mo 60 ner. Ilpu BeIOOpKe
oTOMpanuch HacaxneHus: noaHoror 0,6 W BBIIIE, TaK
Kak MPOM3BOINTENIFHOCTH IPEBOCTOS B MpEAeIax THTA
Jieca 3aBUCHUT OT NONHOTHI. [lonHoTa BMsieT He TOIBKO
Ha 3arac, HO M ONOCPEAOBaHHO Ha CPEIHIOI0 BBICOTY
W CpeIHHMH TUaMeTp HacaxIeHus. Meroauka otdopa
1 00pabOTKH MOJIEJIBHBIX EPEBLEB IJIsl aHAIN3A X042
pocTa CTBOJNA COOTBETCTBYET TPHHATOM Ha Kadenape
JIecCHOM Takcaruu u Jyecoyctpoiictea YIJITY (Harm-
MOB U JIp., 2006). J1i1st mocTpoeHus Tabiui Xoa pocra

obu1 BeIOpan metox [IHUWJIIX, mo xotopomy ompese-
JISU1ach TPUHAAJIEKHOCTh K OIHOMY €CTECTBEHHOMY
psany pocta u pasButus (HopmarnBHO-CripaBOYHBIC
Marepuansl..., 2003).

Pe3ynbrarbl

[Ipu wuccnenoBaHuu H3HAYANBHO [JISI KaXKIOTO
THUIIA JIeCa U MPOUCXOXKJICHUS ObLIa MPOBEJCHA MPO-
BEpKa Ha COOTBETCTBHE MPOOHBIX IUIOMIANEH ecTe-
CTBEHHOMY psily pocTa W pas3Butus. [ns sroro or-
KJIOHEHUS TIPOU3BENICHUIN IO TUAMETPY Ha BO3PacT HE
TTOJDKHBI TIPEBBIMATE +15 %, a mpou3BeieHNt BHICOTHI
Ha Bo3pacT — +10%. Touku Ha rpaduke, 3HAYCHHUS
KOTOPBIX BBIIUIM 32 TPAHUIIBI YKa3aHHOTO UAINa30Ha,
W3 JAIBHEHINNX UCCIIENOBAHNN OBIIA MCKITFOUECHBI.

Ha ocHOBaHWMM HaHHBIX OCTaBIIUXCS MPOOHBIX
TUIOMIAIeH ISt OCHOBHBIX TAKCAIMOHHBIX MOKa3aTenei
(3amac, cpemHre TUaMETp U BBICOTA) OBLIN IOTyYCHBI
YPaBHEHUS 3aBUCUMOCTU TAKCALIMOHHBIX TOKa3aTesen
OT BO3pacTa HACaXJCHUS MO HAMOOJBIICH BEINYUHE
Kod(hdUIMEeHTa TeTepMUHAIINN B COOTBETCTBUHU C 00-
menpuHAThIM 1togxonoM (Takcarust seca..., 2020).
Haunyummmmu MozpensiMu B HaIlleM CIIydae OKa3alluCh
MOJIMHOM BTOPOTO TOpsiika Oe3 CBOOOJHOTO HiIeHA
YpaBHEHHS U ajIoMeTpruecKas (QyHKIusI.
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Puc. 1. 3aBucuMocTs cpeHero AuaMeTpa KylabTyp COCHBI OT Bo3pacTa B Ture jgeca CPTP
Fig. 1. The dependence of average diameter of pine tree stands on age in forest type mixed grass pine forest
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B kauecTtBe nmpumepa Ha puc. | mpuBeneH rpa-
(MK 3aBUCHMOCTH CpPEIHEro JAuameTpa JIPEeBOCTOs
OT €ro BO3pacTa B COCHOBBIX HACAXKJEHHUSAX HCKYC-
CTBEHHOT'O NMPOUCXOXKICHUS B TUIIE JIeCa COCHSIK pa3-
HoTpaBHbli (CPTP) ¢ MCXOMHBIMU JTaHHBIMH B BUJIS
oOaka paccestHHs, BRIPaBHUBAIOIIEH JTHUHUEH TpeH-
Jla C ypaBHEHUEM perpeccuu U KOdIPPUIUESHTOM Jie-
TepMuHauu (R?).

Bricokue 3HaueHUsST KOAPPUIMECHTOB IeTCpPMUHA-
MM I BCEX 3aBUCHMOCTEH MO3BOJISIIOT CUUTATh, YTO
MOJIyYEHHbIE YPaBHEHHUSI KOPPEKTHO ONUCHIBAIOT €CTE-

CTBEHHBIE TIPOIIECCHI POCTA JIPEBOCTOEB U MOTYT OBITh
KCIIOJIb30BaHbI IS JAIbHEHIIINX UCCIIEI0BAHNM.

[lo wmamwmMm maHHBIM, KOA(D(UIMEHTH aeTepMH-
HalM¥ YpaBHEHUH 3aBUCHUMOCTH CPEOHErO JUaMmerpa,
BBICOTHI U 3a1aca OT BO3pacTa B THIIE JIeca COCHSK pas-
HOTPaBHBIN HECKOJIBKO HIDKE, UEM B THIIC JIECA COCHSK
SITCOTHUKOBBIM.

Ha ocHOBaHMY NOTy4EHHBIX YpaBHEHUI OBLIH pac-
CUMTAHBl TAKCAI[MOHHBIC IOKA3aTeN I10 ISATHICTUSIM
Bo3pacta. OMH U3 ACKU30B TAOIHIL XOAa POCTa IMPH-
BeleH B Ta0m. 1.

Tabmuma 1
Table 1

BO3paCTHa5[ JUHaMHKa CPEAHNX TAKCAIIMOHHBIX MOKa3aTesIeii COCHOBBIX APEBOCTOCB

MCKYCCTBEHHOTO ITPOMCXOXKICHHS B PAa3HOTPABHOM THIIE Jieca

Age dynamics of the average taxation indicators of tree stands

of artificial origin in mixed grass pine forest

Sanac. o I/I3MeHeHI/I§ 3amaca, m> .
Bospacr, et Bricora, M Hnanmerp, cm S tock’ of Stock of plantations change, m
Age,y Height, m Diameter, cm plantations, m? cpenHee TeKyIee
average current
20 6,8 6,3 74 3,7 -
25 8,4 8,0 98 3,9 4.8
30 10,1 9,6 124 4,1 53
35 11,7 11,3 153 4.4 5,7
40 13,2 12,9 183 4,6 6,2
45 14,8 14,6 216 48 6,6
50 16,4 16,3 252 5,0 7,1
55 17,9 18,0 289 53 7,5

IIpu cpaBHEHMHM BO3PACTHOW JMHAMUKHU TaKCaLU-
OHHBIX TIOKa3aTeJeld B pa3HBIX THIIAX Jieca BBISBIIE-
HO, YTO B THUIIE JIeCa COCHSK Pa3HOTPABHBIN CPEIHUIN
quametp u 3amac A0 40 JeT MEHbIe, YeM B COCHSIKE
SITOHUKOBOM (pHC. 2). 3aTeM CHUTyalus MEHSCTCS Ha
oOpaTHyo.

ITo OCHOBHBIM TakKCAIIMOHHBIM IOKAa3aTemsIM (3a-
T1ac, CpeIHue THaMeTp M BBICOTA) OBLT TIPOBENICH CpaB-
HUTEJbHBIN aHaJIM3 POCTa HACAXKICHHUI €CTECTBEHHOTO
IIPOUCXOXKICHUS U KyJIbTYp COCHBL. 3yuuB BO3pact-
HYI0 TUHAMHKY OCHOBHBIX TaKCAIMOHHBIX TMOKazaTe-
JIeid, MBI OOHAPYKIJTM Pa3JIUdus B XOJ€ POCTa JPEBO-
CTOCB B Pa3HbIX THUIIAX JIECAa OAHOI'0 IMPONCXOKACHUA
Y B O/THOM THII€ JIeca, HO MIPU Pa3IMIHOM ITPOUCXOMKIC-
HUU JIPEBOCTOEB.

B Tabn. 2 npuBeneH cpaBHUTENBHBIA aHAIH3 PO-
CTa B HACaXJEHHUAX COCHBI Pa3HOTO MPOUCXOXKICHUS
o AUaMeTpy B THIIE Jieca COCHSK pPa3HOTPAaBHBIM
(CPTP).

ITo ganubIM TaOI. 2 MOKHO CHI€JIaTh BBIBOJ, YTO
C YBEJIMUEHUEM BO3PACTa €CTECTBEHHbBIC HACAXKICHHUS
OTCTAlOT 10 3HAYEHHUSM 3arnaca. AHaJIOTHYHAs TCH-
JISHITNST HAOMIOMAETCS U TI0 CpEeIHEMY TUAMETPy Ape-
BOCTOS.

Paznuuus B 3HaUEHUSIX CpEHEN BBICOTHI B UCCIIE-
JlyeMOM THIIE Jieca JUIsl JIPEBOCTOEB E€CTECTBEHHOI'O
U UCKYCCTBEHHOI'O MPOUCXOXKICHUSI HaXOMSATCSl B Ipa-
HHUIAX Kjacca OOHUTETA.
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Puc. 2. 3aBucuMOCTh TMamMeTpa KyJabTyp COCHEI OT BO3pacTa
Fig. 2. The dependence of diameter of pine tree stands on age

Tabmuma 2
Table 2

CpaBHUTENBHBIN aHAIN3 POCTA HACAKACHUN €CTECTBEHHOTO

Y IICKyCCTBEHHOTO TIPOUCXOXKICHHS TI0 3a11acy B THIIE JIeca COCHSK Pa3HOTPaBHBIN

Comparative analysis of the growth of tree stands of natural

and artificial origin by stock in the mixed grass pine forest

3amac, M*
Bospacr, ner Stock of plantations, m’ Pazmuus, %
Age,y HckyccTBEHHOE IPOUCXOKICHHUE EcrecTBennoe npoucxoxaeHue Differences, %
Artificial origin Natural origin
35 153 152 0,39
40 183 180 1,91
45 216 209 3,64
50 252 238 5,51
55 289 269 7,48

Huckyccus
B xoze Hareli paboThbI MBI IPOBEJIH aHAIH3 ITYOJIH-

KaIlii 110 TOMO0O0HBIM HCCIIEIOBAHUAM. ITO TTO3BOJIHIIO
HaM CPaBHUTH PE3yJbTaThl HAIICH paOOTHI C AaHAIOTHY-
HbeiMu TXP.

Hawnbonee wHTEpecHO! Ham TMoKazayiach pabdora
C.B. 3anecosa c coaBropamu (3anecoB u jp., 2002).

B Hell mompoOHO paccMOTpEHBI BOMPOCHI MPOU3BO-
JUTEIIBHOCTH COCHOBBIX JPEBOCTOEB €CTECTBEHHOIO
Y MCKYCCTBEHHOTO TPOUCXOXKICHUS B TpPEeX Hamboiee
PacnpoOCTpaHEHHBIX TUMAX JieCca HA TEPPUTOPUU CPEN-
Hell U rokHOM mon3oH Takru Cpeanero Ypana. Pac-
CMOTpPEHBI BOIIPOCHI CTPOEHUS, X0/la pOCTa U COPTH-
MEHTHOW CTPYKTYpPbI COCHSIKOB. JIJ1si cpaBHEHHS ObLTH
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0TOOpaHBI IMOTyYeHHbIE HAMHU 3CKU3bI TAOJIHI X0O/1a PO-
CTa JUIsl COCHOBBIX KYJIBTYp SITOJJHUKOBOI'O THIIA Jieca
u TXP, pa3zpaboTannblie AJ11 HE MPOUICHHBIX pyOKaMu
yX0la UCKYCCTBEHHBIX COCHSIKOB B THUIIE JIECa COCHSIK
SITOMHUKOBBIA B MOA30HE rokHOW Taiirn (Hopmarus-
HO-CIIpaBOYHBIC Marepuainsl..., 2003). Ilo cpemne-
My AMAMETPY 3HAUYEHUSl B HALIMX ACKU3aX HECKOIBKO
MeHbie, yeM B Tabnmuax C.B. 3amecoBa u np., HO
k 50 rogam 5T0 paznuune ucyesaert. [1o BeicoTe 1 10 3a-
11acy Hallli 3HAUCHMs OTIMYaroTcs npuMepHo Ha 10%
B MEHBIIYIO CTOPOHY.

J71s1 COCHSIKOB €CTECTBEHHOTO MPOUCXOXKICHHS U3
MHOXkecTBa uMmeroruxcsi TXP Mbl BBIOpaii TaOIHIIBL,
paspabotannbie B 1952 1. JI. A. MusiopaHoBHYeM ISt
COMKHYTBIX COCHOBBIX HacaxaeHuii Cpemnero Ypa-

na (HopmartuBHO-cipaBo4HBIE Marepuaisl..., 2003).
Ilo BeICOTE HallM JJaHHBIE MEHbILE TPUMEpHO Ha 7 %,

o quametpy — Ha 15 % u o 3amacy — okoso 20 %.

BriBoabI

Ilo pesynpraram HalmMX HCCIEIOBAHUA MOYKHO
CZ€JaTh BBIBOJ, YTO UCKYCCTBEHHBIE M €CTECCTBEHHBIE
JPEBOCTOU COCHBI B PA3HBIX TUIIAX JIECA PA3IMUYAIOTCS
XOJIOM POCTa U pa3BUTHSL.

PazpaOorannble 3cku3bl TaOmuL Xoma pocTa
KYJBTYP COCHBI UMEIOT HEOONbIINE OTAMYMS OT pas-
paboTaHHBIX paHee perrmoHanbHbIX TXP s uckyc-
CTBEHHBIX COCHSKOB. J[751 €CTECTBEHHBIX Haca)e-
HUH COCHBI HAIIIN SCKU3bI HIMEIOT HECKOJILKO OOJIbIIHE

pazIHYms.
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KAPTOrPA®UYECKUMA METO[ B MOHWUTOPWHIE
NECHbIX PECYPCOB IOI'A TOMEHCKOW OBJIACTH

JleB EBrenseBuu Ky3nenos

VYpanbckuii rocyaapcTBEeHHBIN JIeCOTeXHUUECKHH yHUBepcuTeT, EkarepunOypr, Poccust
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Annomayus. B crarbe paccMarpuBaeTcsi KapTorpadGuieckuii METol B MOHUTOPUHTE JIECHBIX pe-
cypcos tora TromeHckoit oOmactu Ha mpuMepe [onpiiManoBckoro paiioHa. Jlaercs onpenenenue moHs-
THUSL KKapTOTPapUICCKUI METO/I», OMIMCHIBACTCS TEXHOJIOTHSI IPUMEHEHUS KapTOrpaduuecKoro MeToa.
OmnpenernsieTcs akTyalbHOCTh U BOCTPEOOBAHHOCTD JAHHOTO METOJ1a Ha COBpeMEeHHOM 3Ttare. [IpuBoauT-
cs1 KiTaccuUKaIys 3eMelb pailoHa 110 Ha3HAYCHUIO U TAeTCsI OPOOHBIN aHAIN3 3eMeJb JIECHOTO (POH-
na. OnpenenstoTcst IPUOPUTETHBIE HAPABJICHNsT B MOHUTOPUHTE JIECHBIX pecypcoB. PaccMmaTrpuBaeTcs
POJb KapTOrpapuueCcKOro MeTo/1a B MOHUTOPUHTE JICCHBIX PECYPCOB € TIO3UIUIA 3allIUTHI OKPYKAOIIeH
cpensl. B 3akitoueHue jenaeTcs BEIBOJ O TOM, YTO MCIIOJIB30BaHUE KapTOrpaudecKoro MeToaa MOKET
OBITH TIPElyCMOTPEHO U JUISl IPOBEICHUS HAyYHBIX U3BICKAHHM, CIPaBOYHOH AeaTesbHOCTH. MeToz 1o-
MOTaeT JUArHOCTUPOBATh HA PAHHEH CTaJIMN U3MEHEHUS!, HeOIaroNpUsTHBIC IPOSIBIICHUST BO3JCHCTBUS
MIPUPOJHBIX U TEXHOTEHHBIX (DAaKTOPOB, MPEAOTBPATHTH MOXKAPBI, OICHUTh COCTOSHUE OKPY)KaroIIei
cpensl. Mcnonb3oBaHue kKapTorpaduyeckoro MeTojia B MOHUTOPUHTE JISCHBIX PECYPCOB MO3BOJISET MPO-
KOHTPOJIUPOBATH BBIPYOKY Jieca Jae Ha HEOONBIINX TEPPUTOPHUSIX U OCYIIECTBIATh KOHTPOJIb HAJI CO-
OMIO/IEHNEM TPaHHMII JIECOCEK, OTBEJICHHBIX Ha 3aKOHHBIX OCHOBaHUsX. OOBEKTOM MOHUTOPHHTA JIECHBIX
pecypcoB rora TFOMEHCKOM 00JIaCTH SIBJISIFOTCS U3MEHEHUS B JICCHOM (DOHJIE, BO3HUKIIIKE B PE3YJIbTaTe
WCTIOJIb30BAHUS JIECOB TMPU T'EOJIOTHUECKOM W3YYCHUH HeIp, pa3paboTKe MECTOPOXKICHUH TOJIE3HBIX
HCKOIIAE€MbIX, CTPOUTEILCTBE, PEKOHCTPYKIIUHU, IKCIUTyaTallid JTUHEWHBIX O0BEKTOB, pa3pabOTKe He-
¢drenpoBozaa u razomnposoaa. [Ipu 3ToM pernaroTcs Takue 3aja4du, Kak ONpeesicHHe MECT, TUIOIACH
1 00beMOB HE3aKOHHBIX (0€3 pa3penuTeNbHbIX JOKYMEHTOB) pyOOK Jieca W BBISBIICHHE HapyIICHUH
MOJIOKEHUY HOPMATHBHBIX MPABOBBIX aKTOB IPHU OPTaHHU3AIMKA U OCYIIECTBICHUN HEAPOIIOIE30BaAHMS
U Jieconoib3oBanus. Oco00ro BHUMAHHUS 3aCiTy’)KMBAaeT CHUTYyallWs, CBSI3aHHAsl ¢ Pa3BUTHEM JOOBIYH
HeTH M Ta3a 3a CYeT MHTEHCHBHOTO OCBOCHHUS JIECHOTO (OH/IA.

Knroueswle cnosa: xaprorpamaecKuii MeTo];, MOHUTOPHUHT, JIECHBIE PECYPCHI
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CARTOGRAPHIC METHOD IN MONITORING FOREST RESOURCES

IN THE SOUTH OF THE TYUMEN REGION

Lev E. Kuznetsov

Ural State Forest Engineering University, Yekaterinburg, Russia
lev.kuznecov@mail.ru, https://orcid.org/0000-0001-7547-7055

Abstract. the article considers the cartographic method in monitoring of forest resources in the
south of the Tyumen region as an example Golyshmanovsky district. The definition of the concept
of «mapping method» describes a technique for mapping application method. Determined by the
urgency and relevance of this method at the present stage. A classification of land area for its intended
purpose and is given a detailed analysis of forest lands. Define priorities in the monitoring of forest
resources. Examines the role of mapping method in monitoring of forest resources from the standpoint
of environmental protection. In conclusion it is concluded that the use of cartographic method can be
provided for the conduct of scientific research and reference activities. The method helps to diagnose
the early stages of change the impact of adverse manifestations of natural and anthropogenic factors
prevent fires assess the state of the environment. Using the mapping method allows monitoring of forest
resources to monitor deforestation even in small areas and to exercise control over the observance of
the boundaries of cutting areas designated for legitimate reasons. The object of monitoring of forest
resources in the south of the Tyumen region is changes in the forest fund resulting from the use of forests
in the geological study of the subsoil, the development of mineral deposits, construction, reconstruction,
operation of linear facilities, the development of oil and gas pipelines. At the same time, such tasks as
determining the places, areas and volumes of illegal (without permits) logging and identifying violations
of the provisions of regulatory legal acts in the organization and implementation of subsurface use and
forest management are being solved. The situation related to the development of oil and gas production

due to intensive development of the forest fund deserves special attention.

Keywords: cartographical method, monitoring, forest resources

Brenenue

Bricokuil ypoBeHb pa3BUTHSI COBPEMEHHOM Kap-
Torpaguu BeAET K TMOCTOSHHOMY PACIIMPEHHIO €e
WCTIONB30BaHus. [ omeHkn cocTosHus U (PyHKIINO-
HaJIbHOM LIEIOCTHOCTHU Cpeibl OOMTAaHHS U SKOCUCTEM,
BBISIBJIEHNS] U3MEHEHU I PUPOTHBIX YCIOBHH B PE3yIlb-
TaTe aHTPOIIOTEHHOTO BO3ICHUCTBHS HEOOXOAMMa pas-
paboTKa CHCTEMbl MOHUTOPHHTA OKPY KAIOLIEH Cpe/bl.
IIponomkast coBEepIIEHCTBOBaTh METOAWKY M TEXHH-
Ky KapTtorpadupoBaHus, pa3pabaTbiBas HOBBIE THITHI
KapT, KapTorpadsl CTaBAT 1 PEeLIaloT HOBbIE IPOOIEMBI
(bepnsnt, 1988; Metoauxka..., 2003). OnHa U3 Takux
Mpo0IeM — UCTIONB30BaHKE KapT B HAYYHBIX MCCIIEO-
BaHUSX U XO3AHCTBEHHOW OEATEIBHOCTH NPH MOHH-
TOPHUHIE JIECHBIX pecypcoB. OCHOBHas 3ajaua HayKd
COCTOWT B M3y4YCHHH ¥ Pa3pabOTKe METOIOB | MPOIIEC-

COB CO3/IaHUS ¥ BOCTIPOU3BE/ICHHS KapT, UCCIICIOBAHUHI
Ha3eMHbIX M AUCTAaHIMOHHBIX METOHOB (MeTonuxka. ..,
2003; ®omuH u ap., 2015). OnHUM U3 IPUOPUTETHBIX
METOIOB HMCCIICIOBAHUH SIBIISIETCSI KapTOTrpaduuecKuii
(EBcrokos, 2012).

Leanb, 3aga4a, MeTOIMKA
U 00bEKThI HCCJICAOBAHUS
[log xaprorpaduyeckuM MeETOJOM TOHUMAETCS
pazaen kaprorpaduu, U3y4arollui BOIPOCHl MCIOJb-
30BaHUS KapT ISl TIO3HAHWS M300paKEHHBIX HAa HHUX
sBJICHWH. BriepBbie MoHATHE 00 3TOM MeTojie OBbLIO
chopmymupoano K. A. Canumiessim (1990).
Hcnomnp3oBanne kaprorpadudeckoro Meroia Mo-
3BOJISIET 3HAYUTEIBHO COKPATUTh CTOMMOCTH U IIOBBI-
CHUTh ONEPATHBHOCTH OOHOBIICHUSI KapTorpagpuyecKkux
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MaTepHasoB, CO3/aTh KAPThl PAa3IUYHBIX MacCIITa0OB,
C TIOMOIIIBIO KOTOPBIX OMPEAEISIeTCS MOPOIHBINA COCTAB,
OMOMETPUICCKUE XAPAKTEPUCTHKHU JICCHBIX MACCHBOB
Y HaCaXXJCHUH, TIOSBIISAETCS BOZMOXXHOCTH OIEPATHB-
HO OOHApYKMBaTh U OTCJIICIKUBATH JICCHBIC TMOXKAPHI,
BETPOBAJIBI, YIUTHIBATE MPH JICCHOM MPOCKTUPOBAHUHT
MTOCIIeTHIE M3MEHEHNS B JIeCHOM (hOH/IE (BBIPYOKH, J10-
pPOTH U T. 11.).

Kaprorpadudecknii MeTom HCCIIEIOBaHUS JieC-
Horo (onma tora TroMeHCKOl 00IacTH HWCIONB3yeTCs
B KaQUECTBE OCHOBBI JIJIs1 BBISIBICHUS, YUETA, U3YyUCHUS,
OIICHKW ¥ MOHWTOPHHTA JIECHBIX pecypcoB. [lo 3ama-
caMm JIECHBIX pecypcoB TroMeHCKast 00acTh 3aHUMaeT
OJIHO U3 BEIyIIUX MojiokeHuit B Poccun. OOmast mio-
maab 3eMelb JiecHoro ¢oHma TroMeHcKoi oOmactu
cocransieT 11,4 MITH ra ¢ 00IIUM 3a11acoM JIpeBECUHBI
922,5 MiH M®, U3 HUX XBOWHBIX TOpoa — 178 mumH M3
(OdurmanpHpIil TOPTaNT OPraHOB TOCYAAPCTBEHHOMN
Brnactu TromeHckoi oOGmactu, 2023). [loreHmmanbHO
BO3MOXKHBIN €XKETrOJIHbIH 00bEM 3arOTOBKH JIPEBECUHBI
ompenened B pasmepe 16,1 mma M (puc. 1). Anamu-
3WUpysl JaHHBIE, MIPUBEICHHBIE Ha pHC. |, MOXXHO CKa-
3aTh, YTO €KETOHO MPOUCXOIUT YBEIUUYCHUE 3EMETh
necHoro (onma. Poct 3ement CBSI3aH C YTOYHCHHUEM
IIouau JecoB npu jgecoycrpoiictse B 2009-2014 rr.
VYBenuyeHue MPOU30IUIO0 32 CUCT HM3MEHEHHUS IUIO-
A 3€MeIb, TTOKPBITHIX JICCHOH PaCcTUTEIIEHOCTHIO
(ma 325,764 ThIC. Ta), CpeIU KOTOPBIX B HAMOOIBIIIEH
CTETIEHH BO3pPOCIIa IUIOIA/Ih JISCOB C MPeoOiiaJaHueM

MSTKOJIMCTBEHHBIX ITOPO.

OcHOBHast 4acTh 3aIlacoB Jieca COCPEOToueHa Ha
OTHaJNIeHHBIX TeppuTopusix. C HalMuUMeM Ha Teppu-
TOpPUU OONACTH KPYIHBIX JICCHBIX MAaCCHBOB CBSI3aHO
(hopMHpOBaH¥E PUPOTHBIX KOMIUIEKCOB M UX YCTOM-
4yrBoe (PYHKIMOHHpOBaHUE. B cBA3M C Tem, 4TO XO-
3sTICTBEHHOE OCBOCHHE JIECHBIX PEecypcoB Hambonee
MacmTaOHO MPOUCXOIUT Ha FOTe 00NlacTH, MHOM Ha
npumepe [onpIMaHoBCKOro paiioHa, pacionoKeHHO-
TO B JISCOCTEITHOM 30HE, PaCCMOTpPEHa TUHAMHUKA CO-
CTOSIHUS JIECHBIX YTONIUI ¥ J1aHa OIeHKa d(PPEKTUBHO-
CTH MX HUCTOJb30BaHus. VccaenoBanusi MpOBOAMINC
C IPUMEHEHNEM KapTorpapuyeckoro MeToja.

IOsxHas gacTh TeppuTOpHH 00NIACTH, XapaKTEPU3Y-
ercst Oolee TEIIBIM KIMMAaTOM U MIPEACTaBIsAeT coOoH
pacuicHEeHHYI0, cabo 3abomoueHHy0 paBHUHY. Jleca
3aHUMAIOT TIOJIOTHE JIOIIMHBI W 3allaJHBI, a TaKKe
poBHBIE TIOBepxHOCTH (puc. 2). B necax mecocren-
HOW 30HBI TIpeobmamaeT Oepesa, BCTpEUACTCs OCHHA
U peke — XBoHbIe. B siecocTenHoil 30He pacnpocrtpa-
HEHbI OOPOBBIC MECKH, MOA30JIbl M OMOI30JICHHBIC T10-
YBBI, HA BOJIOPA3/ICNIbHBIX MPOCTPAHCTBAX — JIYTOBBIE,
TOP(SIHO-O0JIOTHBIE W TTOJ30JIMCTO-00JIOTHCTHIE T10-
YBBI, Ha MOBBIIICHHBIX dJIeMEHTaxX penbeda — BbIle-
JIOUCHHBIE, OTOI30JICHHBIC U 0COJIOJIEIbIE YUSPHO3EMEI,
B MEKI'PHBHBIX TIOHIKSHUSAX — COJIOHIIBI U COJIOHIIEBA-
ThIE MTOYBBIL.

OOBEKTOM MOHHWTOpPHHTA JIECHBIX PECYpCOB fora
TroMeHCKOW 00JIaCTH SBISIOTCS U3MEHEHHUS B JIECHOM
(oHze, BO3HUKIIKE B PE3yJIbTaTe WCIOIb30BAHUS Jie-
COB TIPU TEOJIOTHYECKOM M3YYeHHUU HEZp, pa3paboTke

11400 -
©
[
o 11350 -
0
-
) 11300 -
I
[]
< 11250 -
e
[]
z 11200 -
[J]
[
0 i
2 11150
|
o 11100 -
[
[ =
] 11050 -
E)
O
o 11000 -

2009

2014

lfoabl

Puc. 1. lunamuka oOiet mioraau jgecHoro ¢ponaa TromeHckol obmactu
Fig. 1. Dynamics of the total area of the forest fund of the Tyumen region
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MECTOPOKACHUH TMOJIE3HBIX MCKOIAEMBbIX, CTPOUTEIIb-
CTBE, PEKOHCTPYKIMH, SKCIUTyaTalluy JTUHEHHBIX 00b-
eKTOB, pa3paboTKe HedTempoBoga M Ta30IMPOBOIA
(Herpanmarms..., 2002). [Ipu sTomM pemarorcsi Takue
3aJaud, Kak OIPE/eICHHE MECT, IUIOImaIeH U 00b-
€MOB HE3aKOHHBIX (0€3 pa3pemnTenbHbIX JTOKYMEH-
TOB) pyOOK Jieca U BbIABICHHE HAPYyLICHUH MOJIOXe-
HUI HOPMaTHBHBIX TIPABOBBIX aKTOB IIPH OpTraHU3aLAN
U OCYIIECTBJICHUH HEPOIONIL30BAHHS U JIECOTOIb30-
BaHusl. OcoOOro BHUMAaHUS 3aCilyXKMBaeT CHUTyaLusl,
CBsI3aHHAs C pa3BUTHEM J0OBIYHM HEPTHU U ra3a 3a cyer
WHTEHCUBHOTO OCBOCHUSI 3€MeNb JIECHOTO (OHIA.
[IpeanpusTrs TOINIMBHO-?HEPIETHYECKOTO KOMILIEKCA
CTapaloTcs Kak MOXKHO OBbICTpee «3acTOJOUTH)» ydac-
TOK M Ha4yaTh JIOOBIBAOIIYIO JCSATEIBHOCTh, HE BCETIa
ycrieBast 0pOpMUTH TOKyMEHTHI 110 HCTIONIb30BaHUIO 3€-
MeJTb JIECHOTO ()OH/Ia B COOTBETCTBHH C JICHCTBYIOLIAM
3aKOHO/IATENbCTBOM. [Ipu ATOM MHOTME JIMHEWHbIE
OOBEKTHI, TaKHE KaK JOPOTU, He(TEIPOBOIBI U Ia3o0-
MPOBOJIBI, Pa3MELIAIOTCS HE Ha OTBEACHHBIX, a Ha 00-
Jiee BBITOJIHBIX BIIQJICNbITY ydacTKax. B urore HaHOCHT-
Cs1 OTPOMHBIH yIIepO j1ecaM u3-3a HapyLIEeHHUs JIECHOTO
3aKOHOJIATEeNILCTBA, BBISBIICHHE U OTIPE/ICNICHNE KOTOPO-
IO MOXKET OBITh BBITIOJIHEHO C ITOMOIIBIO JAHHBIX JHC-
TAHLMOHHOTO 30HIUPOBAHMUS 3eMIIH.

O6mas xnaccuuKanys 3eMeib M0 MOTPeOUTEIb-

CKHM CBOMCTBaM Ha TeppUTOpHUN [ONBIIIMaHOBCKOTO

paiioHa npezacrapieHa Ha puc. 3. Mcxons u3 npeacras-
JICHHBIX Ha HEM JaHHBIX, 3€MJIM JIECHOro (oHIa co-
craBisior 64,1 %.

Ha ocHoBe anHaim3a TonorpadMueckux W JIaH[-
madTHRIX KapT loJbpIMaHoBCKoro paifona (puc. 4
1 pHc. 5) ObIIO ONpeseneHo, YTO ero PaCTUTENFHOCTh
NpezcTaBiIeHa AByMs (hOpMaLMsAMU: IPEBECHO-KyCTap-
HUKOBOW M TPaBSHHUCTOM. 13 ipeBecHBIX IOPOJI MPeod-
JanaroT 6epesa, ocuHa, cocHa. V3 TpaBIHUCTOM pacTh-
TEJILHOCTHU B JIECaX MPOU3PACTAIOT BEHHHUK, J1a0a3HUK,
KJIeBEp, MATIHUK, KOCTSIHKA. OCHOBHBIMH JiecOO0pasy-
IOLIMMY TIOPOZIaMH SIBJISIFOTCS COCHA, Oepe3a, OCHHA,
enb (puc. 6). Bo30OHOBIIEHHE IO/ TIOJIOTOM Jieca Tpo-
WCXOJUT JIMCTBEHHBIMHU TIOPOAaMH: OEpe30i, OCHHOM.

B TonbiiManoBCKOM paiioHe IJI0Ia/(b JeCHUYe-
cTBa cocTaBisieT 174486 ra, miomaab MOKPHITHIX JIECOM
3emens — 152984 ra, necuctocts Tepputopun — 37,5 %
(OdurmaneHBIil TTOPTaT OPraHOB TOCYAAPCTBEHHOM
Biact TromeHckol obmacty, 2023). [lpenmyiecTBen-
HO 3TO MOJATAEKHBINA JIECOCTENHON paiioH. B monraex-
HOW 30HE TIOYBBI JIEPHOBO-TIO/I30JIMCTHIE, CEpPhIE JIECHBIE
ocoofensie, TOphsIHO-00JI0THEIE, TOP(SHO-ITyTOBHIE.
Bce mouBBI TSKEIOCYNIMHUCTOTO M TNIMHUCTOTO MeXa-
HUYECKOTO cocTasa. Jleca, pacnoiokeHHbIE B BOAOOX-
PaHHBIX 30HaX, — 2,4 ThIC. I'a, BBIOIHSIOIINE (PyHKLUH
3aIIUTHI IPUPOAHBIX U UHBIX 00BEKTOB, — 14,5 ThIC. Ta,
LIEHHBIE JIeca — | ThIC. ra.

VYcnoBHbIE 0003HAYCHUS: JIECHCTOCTD
aIMHHUCTPATUBHBIX PAiiOHOB
Tromenckoit oomactu (%)

1 <20

[120-30

[130-40

40-50

B >50

Puc. 2. Jlecucrocts TroMeHCKOM 001aCTH (110 JAHHBIM CXEMbI TEPPUTOPHATIBHOTO TIAHMPOBAHHMSI)
Fig. 2. Forest cover of the Tyumen region (according to the territorial planning scheme)



52 Jleca Poccum 1 X03AMCTBO B HUX Ne 1 (84), 2023 r.

Cenbckoxo3nncTeeHHble (23,8 %):
— NAawWwHW;

— CEHOKOCbI U nacTouwa;

el HACONOHILI — MHOTOMIETHUE HaCaXAeHus;

nyukToB (1,1 %): — uenuHa

— rOpoAoE;
~ pabounx, KypopTHbIX

U AaYHbiX NOCeNKoB;
— CenbCKNX HaCeneHHbIX

NYHKTOB

3eMnu NPOMBbILLNEHHOCTH,
TPaHCNopTa, CBA3W,
060pOHBbI M MHOrO

_-¥ nasnavenus (1,0 %)

Hasnavenne

(kateropmsa) 3emnu NPMPOAOOXPAHHOIO,

NpMpPOA03anoBeaHoro,
gl PEKPEALIVOHHOTO Y
NCTOPUKO-KYNbTYPHOIO
:':g»gn; )3anaca HasHaveHus (1,9 %)
» 0
3emnu necHoro coHaa (64,1 %):
4 — NOKPbLITHIE Necamu;
3emnu BoaHoro oHAa, 3aHsaTsie (1,6 %): = BbINGNOHHLI6 ANA NGCHOMNO
— BOAOEMaMK: XO035IMCTBA U NECHOM
— NeAHNKamu; NPOMbILWNEHHOCTN
- Bonoramu;
— MMAPOTEXHUYECKUMMN COOPYKEHUSIMM;
— nonocamu oreoga

Puc. 3. O6mas xiiaccudukanys 3eMeb [ oNbIIIMaHOBCKOTrO paifoHa
10 IOTPEOUTENBCKUM CBOICTBAM (Ha3HAYEHUIO)
Fig. 3. General classification of lands of the Golyshmanovsky district according
to consumer properties (purpose)

Puc. 4. Tonorpaduyeckast kapra [0JIBIIIMaHOBCOr0 MyHHIUIIAIFHOTO paifoHa
Fig. 4. Topographic map of the Golyshmanovsky municipal district
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Hosocenxu
Escuro Tepexuna
Cys1a,
o Odura

Conodunosa 5ecK0306080.

Pycaxosa

Muxatinosxa

Csamocnasxa

Manbiwerixa

Bazaeso

Kapmauxas

Koporeso

B0oposAsHKG Aparixosa =
BurHoxyposa.
Anexceesxa Eoposnmia APIHROB Ko nemo

Odura Xwmenesxa

Mowpywuna

Bsm

ApoMawesckii panon
[ O7bILIMAHOBCK M pafion
Komcom osckutl

Hosas.

Xmenesxa

Cmenawunxa

Puc. 5. JlanmmadtHas kapra [0nbIIIMaHOBCKOTO paifoHa
Fig. 5. Landscape map of the Golyshmanovsky district

OCHOBHBIM HANpPaBICHUEM BEJCHUS JIECHOTO XO-
3SHCTBA B paiioHe SBISETCS YAOBICTBOPEHHE ITOTPEO-
HOCTH B JPEBECHHE MECTHBIX IOTpEOHTENel W Jie-
conoib3oBaresiei. ExeromHslii pasmep 3aroTOBKU
JIpEBECUHBI Ha BCEH TEPPUTOPUHU palioHa BO3MOXKEH
B pazmepe 143.5 teic. M’. B paitone oxpane u pa-
LIMOHAJILHOMY HCIOJIB30BAHHUIO Jieca y/eseTcs: 00Ib-
moe BHUMaHue. Jleca pailoHa 1o TEpPPUTOPUATIBLHO-
My PAaCIOJIOKESHUIO ¥ JIECOPACTUTEIHHBIM YCIOBHUSIM
OTHOCATCSI K JOCTYIHBIM JJII XO3SHCTBEHHOTO BO3-
JEUCTBUSL.

HemanoBaxxHyto posb urpaeT kaprorpadudeckuit
METOJl B MOHUTOPUHIE JIECHBIX PECYpPCOB paiioHa
B OTHOIIICHWH 3aIIUTHI OKPYKAIOIIEH CpPEeIbl, B BBI-
TTOJTHEHHUH TTIOYBO3ANIUTHBIX (DYHKITH, B TIOBBIIIIEHUH
NPOAYKTUBHOCTH OXOTHHUYbMX Yyroauid. B Tonblim-
MaHOBCKOM paiiOHE TIPOBEACHBI JIECOBOCCTAaHOBHU-
TeJbHBIE Pa0OTHI Ha 247 Ta, U3 HUX MOCEB U MOCAJIKa
neca —Ha 127 ra. YXon 3a J€CHBIMH KYIBTypaMU OCY-
mecTBseTcs Ha rwiomanu 516 ra. Pacuernas jeco-
ceka cocraBwna 143,5 teic. M®, dakrtuueckas pyo-
ka 1eca 3a 2013 1. cocraBuia 27,7 TeIC. M, U3 HHX
XBOUHBIX — 4,6 ThIC. M>. PyOKH yXo/a, IpeacTaBiIsio-
e coboit hopMy yxofa 3a JeCoM IyTeM yIAalleHUs
W3 HACAXKICHUSA HEKEIAaTeIbHBIX JEpeBBhEB (HE OT-
BEYAIOMINX XO3AHCTBEHHBIM IIETSIM M OTPHUIIATEIHHO
BIHUSIONIMX HA POCT U COCTOSTHUE JIYYIITUX U BCTIOMO-
rareibHBIX JIEPEBHEB) M CO3JAHMS OJArOMpPUSTHBIX
YCIIOBUH I pOCTa JIyUIINX JePEBbEB INIABHBIX I10-
pOI, HampaBIeHHbIE HAa (POPMUPOBAHUE BBICOKOIIPO-

W bepesa

M OcuHa
M CocHa
HEnb
M MuxTta
 Kegp
[pyrve nopogbl

Puc. 6. Pacnipenenenue miomaan aecoB
10 TpeodIaIaloIuM TOpoIaM
Fig. 6. Distribution of forest area by dominant species

TYKTHBHBIX Kaue€CTBEHHBIX HACAXKICHUH W CBOEBpE-
MEHHOE HCIIOJIb30BAHUE APEBECHHBI, U CaHUTapHas
pyOxka seca npoBeneHsl Ha 611 ra, a B 2007 1. — Ha
253 ra, U3 HUX TOcajika jeca nposeneHa Ha 103 ra,
yXOJ 3a JIECHBIMH KYJIBTYpaMH — Ha Itomaan 452 ra.
dakTuyeckas 3arotoBka apeBecuHsl 3a 2007 T. co-
craBuia 32,1 ThIC. M?, B TOM YHCIIE TTO pyOKaM yxoma
U CaHUTapHBIM pyOKam — 16,3 Thic. M°.

Pe3yabrarnl

B mensix BoccTaHOBIIGHHS JIECOB Ha BBIPYOJICHHBIX
y4acTKax, a TaKKe Ha y4acTKaX C IMOTMOLIUMH U T10-
BPEKICHHBIMH HACKICHUSMH OPTaHM30BaHBI pado-
ThI 110 UX BOCIIPOU3BOACTBY. B TOM umcie Ha JECHBIX
yuacTKax, IMEPCAaHHbIX II0 JOroBOpaM apC€HIbl IJId
3arOTOBKH JIPEBECHHBI, BCE JIECOBOCCTAHOBHUTEIILHBIC
paboThl TPOBONWIIMCH 3a CYET CPEICTB apeH/IaTo-
POB B COOTBETCTBMH C NPOEKTAMH OCBOEHHS JIECOB.
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ITo uroram 2013 r. 1€COBOCCTAHOBICHUE MPOBEACHO
Ha 1ommaau 6 694 ra, B TOM 4ncIe:

— HCKYCCTBEHHOE JIeCOBOCCTaHOBIeHHE — 2791 ra
(apermaropamu JiecHbIX yyacTkoB — 807 ra);

— ECTEeCTBEHHOE JIeCOBOCCTaHOBJIeHHE — 3735 ra
(2266 ra);

— KOMOWHHUPOBAaHHOE
168 ra;

— TIONTOTOBJICHA TTOYBA TIO JIECHBIC KYJIBETYPHI OY-

JICCOBOCCTAHOBJICHUEC -

nyiiero roza Ha miomanu 2006 ra;

— 3arotoBiieHbI 1047,3 Kr ceMsiH, U3 HUX, KI':

— cocHa — 988,3;

— enb — 59,0;

— MPOU3BENICH MOCEB CEMSH B JIECHBIX MUTOMHU-
Kax — 16,3 ra.

[lo nanHBIM naHAUIAQTHBIX KapT COCTOSHUE
JECHBIX PECYpCOB palioHa YAOBICTBOPUTEIHHOE.
OcHOBHBIMH (pakTOpaMu aHTPOMOTEHHON TpaHC-
(opManuu pacTUTENBHOTO TOKPOBa B JIECOCTEIH
SIBJISICTCS pacranika (B TOM YHUCJIE 32 CYET BBIPYOKHU
necoB). CoxpaHuBIInecs (GpparMeHTHl CTEIHOM pac-
TUTEIHHOCTH B HACTOSIIIIEE BpEeMs 3aHUMAIOT TOJIBKO
CKJIOHOBBIE MECTOOOUTAHUS HAAMOUMEHHBIX Teppac
HEMHOTOUYHCIICHHBIX PEK, a TakKe HeOOJBITNEe KOH-
TYpBI IO JIECHBIM OIyInKaM u ToisiHaM. CreneHb
TpaHC(hOpMalUd PACTUTEIILHOTO IOKPOBa B JIECO-
cTenHol 30He [0JIbIIIMaHOBCKOIO pailoHa coOCTaBIsI-
et okoJio 50 %.

Kaprorpaduueckuii MeToj| Moka3blBaeT reorpa-
(nueckoe pazHoOOpa3me JEecoB, T. €. JECHOW pac-
TUTEIHHOCTH W YCJIOBHW €€ CYIIECTBOBAaHUS Kak
MPUPOTHON OCHOBBI ISl OpPraHU3AIUU JIECOXO3sH-

CTBEHHOTO MPOU3BOJICTBA HA 30HATHHO-THIIOIOTHYC-
ckoil ocHOBe. OH BKIJIFOUAET CJICAYIOIIUE COMOMYU-
HEHHBIC YPOBHU JICJICHUS TEPPUTOPUU B PABHUHHOM
YacTH — 30HBI M paiioHbl. Ero nenb — y4yeT 30HaIb-
HBbIX 0COOCHHOCTEH B pa3MEIICHUU JICCOB U JICCHOTO
xo3siiicTBa (Camuties, 1990).

3akiouenune

Kaprorpadudeckuii MeTo MmoMoraeT OmpeaeInuTh
U YTOUYHUTH IJIOLIAAb JIECHBIX PECYPCOB U OPraHU30-
BaTh CHCTEMy MOHUTOpWHra. Ha mpakTthke HeoOXo-
MO OOJTbITIC BHUMAHUS YICNATH CO3TAHUIO0 TEOIPO-
CTPaHCTBEHHOU OCHOBBI C 00eCIIeYeHnEM a0COITFOTHOM
TOYHOCTH KOOPJMHAT B 33JaHHOM MpoeKkuuu. B HacTo-
SIIIee BPEMs TaKyl0 BO3MOXKHOCTH OOECIICUMBACT DS
CHUMKOB C BBICOKMM U CBEPXBBICOKUM ITPOCTPAHCTBEH-
HBIM pa3pelieHreM jJaxe 0e3 UCIOJb30BaHUN TOYEK
Ha3eMHOW KOPPEKIIMH.

Ucnonp3oBanne kapTorpauueckoro MeTona Mo-
JKET OBITh MPENyCMOTPEHO M JIJISl IPOBE/ICHUS Hay4-
HBIX U3BICKAaHWM, CIIPaBOYHOMN JeATeNbHOCTU. MeTox
MIOMOraeT IUarHOCTUPOBATh HA paHHEH CTaAUK U3Me-
HEHUSI, HEOJIAroNPHUSITHBIC MPOSBICHUS BO3JICHCTBUS
MIPUPOIHBIX M TEXHOTCHHBIX (HDaKTOPOB, KOHTPOJIH-
pOBaTh MOXKApHYI OOCTAHOBKY, OIEHUTH COCTOSIHUE
okpyxatomeit cpezsl (Ercrokos, 2012). [Ipumenenue
KapTorpauaeckoro METoja B MOHUTOPHUHTE JICCHBIX
PECYPCOB II0O3BOJISIET TPOKOHTPOIUPOBATH BBIPYOKY
Jieca Jiaxke Ha HEOOJIBIINX TEPPUTOPHUSIX U OCYIIECT-
BJISITh KOHTPOJL HAJ COONIONEHHUEM TpaHUI] JIeCOo-
CeK, OTBEJCHHBIX Ha 3aKOHHBIX ocHoBaHmsX (I'yca-
koBa, 2006).
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Armomauuﬂ. B cratne MPEACTABJICHBI PE3YJIbTAThI dHAJINW3a CTPYKTYPhI U JUHAMUKU JICCHOT'O (bOH,[[a

Ha TEPPUTOPUH aPCHIOBAHHOTO JecHOoro ydactka Comerckoro jnecamuecTBa XMAO-IOI'PBI. Onu

CBUJICTENBCTBYIOT, 4TO 3a mepuoxa ¢ 2007 mo 2021 . B pacmpeneneHnH IUIOMAAHN JIECHOTO (OHA IT0

KaTeropusiM 3€MeEJib 3HAYNUTCIIbHBIX M3MEHEHUI He BhISBIEHO. HebombImoi (1)OHZ[ JICCOBOCCTAaHOBJICHUA

MMEEeT TCHIEHITMI0 K yMeHbImeHuto, mo ganHbiM 2021 1, cocraBmser 5,3%. Ha mecHoMm ydvacTke

SHAYUTCIIbHO HpeO6J'IaI[a}0T COCHOBBIC HaCaXXICHHUA, OJHAKO 3a peBHBHOHHBIf/'I nepuoa OTMCHYCHO HX

yYMEHBIIIEHHE, CyMMapHas JIoJisi CHU3miIach ¢ 69 no 60%. B iiecHOM (oHie B rpaHHIlaX JIECHOTO y4acTKa

MIPOM3PACTAIOT XapaKTepHbIE HU3KOIPON3BOAUTEIbHBIE HACAXKACHUS JUIA JiecHH4YecTBa. Hambombiryro

mion@aab B XBOMHOM XO3SIHCTBE 3aHUMAOT HaCaXXICHUA IV-V xnaccos 60HI/ITeTa, B JIMCTBCHHOM

xo3siicTBe — Hacaxkaenus I1I-1V knacco Gonutera. B pabote mpoBeneH aHamm3 BO3pacCTHOM CTPYKTYpPbI

10 XO3SIMCTBEHHBIM CEKIIHSM B COOTBETCTBUU C JIECOXO3IUCTBEHHBIM PEITIaAMEHTOM. B HU3KOOOHHUTETHOMH

COCHOBOM XO3CCKIINH Ha6J'IIO,Z[a}OTC$I YMCHBIICHUC SKCIITYaTallHuOHHOT' O (bOHHa Ha 395,2 T'a 1 YBCJIIMYCHUC

wiomand MonomHskoB Ha 641,8 ra. Ilo cocrosuuto nHa 2021 T, crenble MEPeCTONHBIC HACAKICHUS

3HAUUTENBHO TMpeolnanaoT (64%). B COCHOBBIX BBHICOKOOOHHTETHBIX HACAKICHHUAX HAOIIOMAIOTCs

HETaTWBHBIC M3MEHEHHS, CBSI3aHHBIE C YMEHBIIICHHEM HX 00IIel miomaay Ha 766,6 ra. O0mmii o0bemM

3aroTOBKH MMEET YCTOMYMBYIO TEHAEHIMIO K pocTy: 3a nepuoa 20072021 rr. oH yBenuumics B 1,5 pasza

110 3aracy u B 2 pasa 1o 1uiomiaan. Hanbornsimee yBennueHne pacueTHoOM tecoceku (Ha 4346 M*) mponso-

[IJI0 B HU3KOOOHUTETHOM COCHOBOI XO3CCKIIMH.

Kniwoueewie cnoea: necnoir QoHn, JUHAMHKA JiecHOro (DOHIA, apeHAOBaHHBIM JIECHOM Yy4YacToK,

CoBeTCKOE JIECHUIECTBO, OOHUTET, pacdeTHAs JIecoceKa

© TIlomoB A.E., CycnoB A.B., I'onoanos I'. A., Yyanos O.T, 2023
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Abstract. The article presents the results of the analysis of the structure and dynamics of the

forest fund on the territory of the leased forest area of the Soviet Forestry of KhMAO-YUGRA. They
indicate that for the period from 2007 to 2021, no significant changes were detected in the distribution
of the forest fund area by land categories. The small fund of forest restoration tends to decrease,
according to 2021 it is 5.3 %. Pine plantations significantly predominate in the forest area, however,
their decrease was noted during the audit period, the total share decreased from 69 to 60%. In the
forest fund, characteristic low-productive plantations for forestry grow within the boundaries of the
forest area. The largest area in the coniferous economy is occupied by plantings of IV-V classes of
bonitet, in the deciduous economy by plantings of III-1V classes of bonitet. The paper analyzes the
age structure by economic sections in accordance with the forestry regulations. In the low-priority
pine farm section, there is a decrease in the operational fund by 395.2 hectares, and an increase in
the area of young growth by 641.8 hectares. As of 2021, special overgrown plantings significantly
predominate (64 %). In the newly established high-priority plantations, negative changes are observed
associated with a decrease in their total area by 766.6 hectares. The total volume of harvesting has
a steady upward trend: over the period 2007-2021, it increased by 1.5 times in stock, and by area — by
2 times. The largest increase in the estimated cutting area (by 4346 m?®) occurred in the low-priority
pine farm section.

Keywords: forest fund, dynamics of the forest fund, leased forest plot, Soviet forestry, bonus,
estimated cutting area

Beenenue

Poccust mmeer HanOONBIIYIO TUIOIIAb JIECOB IO
CpaBHEHUIO ¢ npyrumu crpaHamu. ITo manaemm Poc-
JIeCX03a, B HACTOSIIIee BpeMs TLTOMIAAb JIECHOTO (hOH-
na cocrasnser 1144739,8 toic. ra. Jleca mpouspac-
TAIOT B Pa3IUYHBIX KIMMATHYECKUX YCIOBUAX, UTO
00yCJIOBNIMBAET WX TPUPOAHYI0 W SKOHOMHYECKYIO
HEOJTHOPOJHOCTh, ONPEACIsET O0COOEHHOCTh U CTe-
TIEHb UX OCBOCHHSI.

3aroToBKa JAPEBECUHbI — OCHOBHOI BHJI HCIIOJb-
30BaHUA JIECOB, OMPEACISAIOMINNA Pa3BUTUE JICCOMPO-
MBIIICHHOTO KoMIUIekca. Haubonee mpuBiekareb-

HBIMH PETHOHAMH JJI51 3aTOTOBKH SBIISIOTCS CyOBEKThI
CEBEpO-3aMaJlHOr0 M FOT0-BOCTOYHOTO HANpaBJICHHUS,
JEMOHCTPHPYIOIUE BbICOKYI0 KOHKYPEHTOCIOCO0-
HOCThb Ha pbiHKax. Ilpu 3Tom Habmromaercs cyiue-
CTBEHHBII KOHTPACT NOKa3aTesed yCTOWYMBOCTH Pas-
BUTHUS MEXIY HUMHU U perMOHaMH, PaclOJI0KEHHBIMH,
B yacTHOCTH, B Cubupu. [y pa3BuTHs JIECHOTO KOM-
wiekca B Poccun HeoOXonMMO MPUHUMATh MEPBI 1O
COKpAIIIEHUIO pPa3pbiBa OCBOEHUS JIECOB B pPa3HBIX
4acTsX Hallel CTpaHbl.

K ogHuM u3 OCHOBHBIX (DaKTOPOB, CO3JAIOLINX
HauOOJBIYIO0 MPOCTPAHCTBEHHYIO M SKOHOMUYECKYIO
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HEOIHOPOJHOCTh B POCCHHCKOM JIECHOM XO3SHCTBE,
OTHOCSIT 3alachl JPEBECHHbI, IUIOAIb JECOB, 00b-
eMbI pyOku. O0mInii 3armac qpeBecuHsI B Jecax Poccun,
o jaHHeiM Poccrara, cocrasnser 6onee 80 mupa m.
Cpennuii 3amac Ha 1 ra B CHeJbIX U MEPECTOMHBIX Ha-
CaXJICHUAX CHJIBHO BapbUPYET MO PETHOHAM, B IIEJIOM
0 CTpaHe OH cocTaBisieT 132 m°.

HauOonpime 3anackl ApeBECHHBI COCPEIOTOUE-
Hbl B Cubupckom @O — 28082,8 muin M. B cocrase
Hero oco0o0 BeLAesgeTcs XaHTbI-MaHCUICKAIT aBTO-
HOMHBIH okpyr — FOrpa. OH o0iagaeT 3HAYUTEIbHBI-
MH JIECOCBIPBEBBIMH pecypcaMu. JlecucTocTh Tep-
puTopum okpyra cocrasiseT 53,6%. OOwmwmii 3amac
JPEBECHHBI — 3,2 MJpPA M3, B TOM YHCJIC B CIEIBIX
U TIEpECTOMHBIX HacaxaeHusx — 1,98 mapa M. Cpen-
Huit 3amac — 110 M* Ha 1 ra. Ha mokphITBIX JecHOM
PacTUTENBHOCTBIO 3EMIISIX IPeolafgaloT COCHOBBIC
HacaxaeHust (53,3%). Ilo Bo3pacTHOH CTPyKType
HauOOJBIIYI0 IJIOMIAAb 3aHUMAIOT CIeNble U Iie-
pecToiiHble HacaxaeHus (CpeAu XBOMHBIX IOpPOX
56,7 %). O0muii rog0BO¥ IPUPOCT CTBOIOBOU JIPEBE-
CHHBI 10 OKPYTY COCTaBIIsAeT 28,6 MITH M°.

ITokpbITbIE JIECHON PACTUTEIILHOCTBIO 3E€MJIM Xa-
paKTepu3yIOTCS 3HAUYUTEIbHBIMH 3amacamu. Ho, He-
CMOTPsI Ha 3TH, Ka3aJI0Ch, OJIarONPHATHBIE 0OCTOATENb-
CTBa, JIECOIPOMBIIIUIEHHBIN KOMILJIEKC OKpyra pa3BUT
kpaitae cmabo. [lo marepuanaM JIeCHOTO TUIaHa, pac-
YeTHasl JIecoceKa pH pyOKax CIENbIX U IIEPEeCTOHHBIX
HacaXAeHuil ocBanBaeTcs MeHee yeM Ha 10 %.

B Crparernu conuainbHO-3KOHOMHYECKOTO Pa3BU-
TSI aBTOHOMHOTO OKpyTa 70 2030 . uHTeHCH UK
Pa3BUTHS JIECONPOMBIIIIJIEHHOTO KOMIUIEKCa — CTpaTe-
TMYEeCKH BakHas 3amada s XaHTB-MaHCHHCKOTO
aBTOHOMHOTO OKpyra — FOrpel. Mcnonb3oBanue gecos
JUTSL 3aTOTOBKH JIPEBECHUHBI SIBIISIETCS IEPCIIEKTUBHBIM
HampaBJeHHeM OKpyra. Ero opranmsanus ocyIiect-
BJISIETCS] TOCPEICTBOM apEHIHBIX OTHOLICHUN. ApeH-
JIaTOpbl BHOCST ONpEAETSAIOMNA BKIaa B pa3BUTHE
JIECOTIPOMBINIIEHHOTO KOMIUIEKCA M OCBOEHHE pac-
yeTHOU Jecoceku. Ha Tepputopuu oxpyra B 2020 r.
3aKII04eHO 122 moroBopa apeH.bl ¢ LETbI0 3ar0TOB-
KM JIPeBECHHBI OOIIeH IUIoMaapo 6ojiee 2,7 MIH ra
C ©XKEroHbIM 00beMOoM pyOKkHu 2 681,86 ThIC. M.

Jnst noBeieHus: 3QQPEeKTUBHOCTH JIECHOTO XO-
3sicTBa Ha Tepputopuu XMAO-IOrper HeoOXxoanMo
UMETh BCECTOPOHHUM aHalu3 XO35SUCTBEHHOH [esi-

TEIBHOCTH W TPUPOIHBIX (PAKTOPOB HA TEPPUTOPUU
OTJICIBHBIX JIECHBIX yYaCTKOB. Upe3BbIYailHO Ba>KHBI
OyIyT Takue JaHHBIC, KaK CBEICHUS 00 M3MCHCHHH
MTOPOJTHOTO COCTaBa, BO3PACTHOM, OOHUTETHOH CTPYK-
TypBbI JIECOB U U3MEHEHUS PACUETHOM Jiecoceku. B oc-
HOBE TaKOTO aHAJIM3a MOTYT BBICTYyIAaTh MaTEPHAIIbI

JIECOYCTPOWCTBA 32 Pa3HbIE IIEPHOLIBL.

IMeab, MmeToquKA
H 00bEeKT HUCCIIeJ0BAHMS

Lens uccnenoBanust — OIlEHKAa CTPYKTYPBI U JH-
HAMUKH JIECOB apEH/I0BAHHOTO JIECHOTO y4YacTKa Ha
teppuropun XMAO-IOrpel Ha 0CHOBE MPEACTABICH-
HOCTH pa3IMYHBIX KaTeropuil 3eMeNb B €ro oouien
TUIOMIAM W PaCTpeieseHus JIECOMOKPBITHIX IIJI0-
mazed MO0 OCHOBHBIM TAKCAIIMOHHBIM IOKAa3aTeJIsIM,
a TaKKe aHaJIN3 U3MEHEHHs pacueTHOM jgecoceku. Ta-
KHe padoThl HEOOXOAMMBI JIJIs BHISIBJICHHUS TEHACHITUI
U TIPOTHO3UPOBAHUS U3MEHEHUH COCTaBa M CTPYKTY-
pBl 3eMelb JIECHOTO Yy4acTKa M XapaKTepUCTHUK Ha-
CaXJIeHUH, a Takke 0OOCHOBAHHUS TPEAJIOKECHUN TI0
PaLnOHAIN3ALUH JIECHOTO XO3SIHCTBA.

OOBEKTOM HCCIIECAOBAaHNUN SBISICTCS apeHOBaH-
HBIM JIECHOH y4acTOK Ha TeppuTropuu XaHTbl-MaH-
CHICKOrO aBTOHOMHOTO Okpyra COBETCKOIrO JIECHH-
yecTBa 3€J1eHOOOPCKOTO YYacTKOBOTO JIECHHMYECTBA
CemepHoro ypouwina o0mei tromanpio 18674 ra.
[lo neneBoMy Ha3HAYEHHIO JIECHOM y4YacTOK IOJIHO-
CTBhIO0 OTHOCHUTCS K IKCIUTyaTal[HIOHHBIM JIECAM.

JIst TOCTHIKEHMST TTOCTABIICHHON 1€ B HaIIei
padoTe HUCIONB30BaIM MaTepHalibl JIECOYCTPONUCTBA
2007 r. ¥ pe3yNabTaThl TAKCAIIMOHHBIX padoT B 2021 T,
OCHOBHBIM METOJIOM HCCIIEJOBAaHUH SBISJIOCH COTIO-
CTaBJICHHE II0 I'OJaM y4YeTa COOTBETCTBYIOIIUX pac-
MpeJesieHuil Mmiomaaei JIECHOTo ydacTka 10 Kare-
TOpHSIM 3€MeJb U TaKCAIIMOHHBIM XapaKTepPHCTHUKAM
HacaxaeHuid. OOpaboTKa CTAaTHCTHYECKUX JaHHBIX
NPOBOAMIIACH B KOMITbIOTEpHOH mporpamme Microsoft
Office Excel.

ITo marepmanam Takcanmu 2021 1. ObLT IpOBEACH
pacyeT eXerofHo JOMyCTUMON 3arOTOBKH JPEBECHHBI
B coorBeTcTBHH ¢ [Iprkazom Pocnecxosza ot 27.05.2011
Ne 191 «O6 yrBepxnennn [lopsaka ucurcinenus pac-
YeTHOUM Jiecocekm». [lomyueHHble aaHHBIE OBUTH CO-
MOCTaBJIEHbl C JAHHBIMH JIOTOBOPA apeHAbI JIECHOTO
yuactka 2007 .
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Pe3yabrarthl ucciie1oBaHuii

Hccnenyemblil 1ECHON y4acTOK SIBIISIETCS HEOHO-
POMHBIM TI0 CBOWM JIECOBOJCTBEHHO-TAKCAIIMOHHBIM
nokaszaressiM. s aHanmu3a W AMHAMUKHA €r0 Xapak-
TEPUCTHK TPOBOAMIMN KIACCU(HUKAINIO TEPPUTOPUN
JIECHOTO y4acTKa. B mepByto ouepenb COCTaBIsUIA Ta-
OJHILIBI 110 XO3SWCTBEHHOMY Pa3JIeJICHHIO JIECOB IO Ka-
TETOPUSIM 3€MEJTh 33 PA3HBIC MTIEPHUOJIBI.

AHamm3upys naHHble B TaOm. 1, MOXKHO OTMe-
TUTH caenyroniee. OOIIas IIOIa/bh JISCHOTO YYacTKa,

a TaKXC 1iomaab JICCHBIX 3€EMCJIb HC H3MCHUIIMCH,

ux goias coctapisieT 93,4 %. [lokpeiThie 1€COM 3eM-
11 3aHUMaroT, mo JanHeiM 2021 1., 88,1%. Hons He
MTOKPBITHIX JIECOM KaTeropuii 3emMenb B OOIIEeH IJio-
a1 HE3HAYUTENIbHO CHU3HJIACh, YTO OOYCIIOBJIHMBA-
eTcs 3 (EeKTUBHBIM BEJICHHEM XO35HCTBEHHBIX MEPO-
MIPUSITUH TI0 JIECOBOCCTAHOBJICHHUIO. TakKe OTACITHEHO
MOXXHO OTMETHTH COKpalieHue (oHma JIeCOBOC-
craHoBieHMs Ha 414 ra. B nenom 3a peBU3HOHHBIN
MepUo]] HA TEPPUTOPUU JICCHOTO ydacTKa OONBIINX
W3MEHEHUH B TPEACTAaBICHHOCTH Pa3HBIX KaTErOpUil

3€MCJIb HC OTMCUCHO.

Ta6imma 1
Table 1

P ACIIPCACIICHUC 06]].[6171 omaaun ap€HA0BaAHHOT'O JICCHOI'O YUaCTKa Ha TCPPUTOPUN

COBETCKOr0 JIECHUYESCTBA 110 rogaM ydeTra U Kareropusm 3€McCJjib

Distribution of the total area of the leased forest plot on the territory

of the Soviet Forestry by accounting years and land categories

2007 2021
Kareropun 3emenn M3menenwne, ra
Land categories 11;3 A ;a o Variability, ha
a a
1. OO1as rromiap 3eMeJb JIECHOTo GoHIa 18674 100 18674 100 0
Total land area of the forest fund
2. Jlectbie semm - Beero 17445,5 93,4 17445,5 93,4 0
Forest lands — total
2.1. TToKpBITBIE JIECOM — BCETO
Covered with forest — total 16045.4 85,9 164432 88,1 3978
2.1.1. B ToM 4uce JecHbIe KYIbTypbl 3037 1.6 320.6 17 16.9
Including forest crops ’ ’ ’ ’ ’
2.2. He mOKpBITHIE JTIECOM — BCETO
Not covered with forest — total 1400.1 75 1002,3 3.4 —397.8
PeauHbl ecTecTBEHHBIC
Natural redins - B 16,2 0.1 16,2
DOH/T JIECOBOCCTAHOBIICHUSI — BCETO
Reforestation fund — total 1400,1 7,5 986,1 >3 —414,0
[orubmme gpeBocTon
Dead stands B B 35 0.0 35
g‘ﬂpy@ﬂ . 1400,1 75 980,6 53 —419,5
eforestation
3. HenecHele 3emnu — Bcero
Non-forest lands — total 12285 6.6 12285 - 6.6
Bonpr
Water 23,7 0,1 23,7 - 0,1
Jloporu, mpocexn 113,1 0,6 113,1 - 0,6
Roads, clearings ’ ’ ’ ’
bozora 944,0 5.1 944,0 - 5.1
Swamps
IIpoune 3emmau
Other lands 147,7 0,8 147,7 - 0,8
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OKOHOMUYECKOE 3HAYCHHE HACAKICHUH B IIEPBYIO
o4epeslb ONpeeNseTcss UX KOJMYECTBEHHBIMH U Ka-
YEeCTBEHHBIMH XapakTepuctukamu. [Ipm pazpaborke
CHCTEMBI XO3SICTBEHHBIX MEPONPHUITUI Ba)KHOE 3Ha-
YeHHE MNpPUOOPETAIOT HWCCICAOBaHUS UHAMUKH Jie-
COBOJICTBEHHO-TAKCAIIMOHHBIX TTOKa3aTesiell JIeCHBIX
HacaxaeHui. OQHON U3 BaKHEUIIMX XaPaKTEPUCTHUK
SIBJISIETCS] TIOPOJHBIN COCTAaB MPOMU3PACTAIOLINX HA TEp-
PUTOpHH JIECHBIX HacaxaeHuil. [1o marepuanam seco-
YCTPOWCTBA pa3HbIX I'OJOB, HA JICCHOM Y4YacTKe 3Ha-
YUTENHHO MpeolliaiacT XBOMHOE XO3SICTBO, KOTOPOE
MIPENMYIIIECTBEHHO MPEACTaBIEHO COCHOBBIMH Haca-
xaerusimu (6onee 60 %). CBeneHus 0 pacrpeeeHnn
HacaXJIeHU M0 peodIaIaoIuM NOpoJaM MpecTaB-
JIeHbI B Ta0mI. 2.

Ha uccnenyemom yuacTke B CHILy IPUPOJHO-KIIU-
MaTHYeCKHX YCIIOBHH COCHSIKM SIBIISIIOTCSL OoJjee
YCTOMYMBBIMH M TIPOM3BOJUTEIHHBIMU JPEBOCTOSIMHU
(ITepeneunna u ap., 2017). OgHako 3a peBU3HOHHBIT
MepUOA HAOMIOMAIOTCSl CHIPKEHHE TUTOIAAN COCHOBBIX
HacaxaeHuit Ha 1213,4 Ta U yBeIUUCHHUE ITOJIA MSIT-
KOJIMCTBEHHBIX MOPOJ. DTO KOCBEHHO TOBOPUT O He-
BBICOKOM OpraHU3aLMU JIECHOIO X03sicTBa. M3MeHe-
HUSl COOTHOIICHHUH IPYTHX MOPOJ B OOIIEH TII0IIa 1
y4acTKa 3a peBU3UOHHBII N1€PHOJ] HE3HAUYUTEIIbHBL.

Pacnipenenenue miuonaan JeconoKphITHIX 3eMEITh
JIECHOTO ydYacTKa Mo KjaccaM OOHHWTETaM MO XO3si-
CTBaM I10Ka3aHO Ha puc. | u puc. 2. 3T0 BaXKHbIH I0-

Ka3aTesb Ui OIEHKH MPOAYKTUBHOCTH HACAXJIECHUI
B 3aBHCHMOCTH OT YCJIOBHM MECTONMPOHU3pACTaHUS.
OnHol W3 TPAKTHYECKUX 3ajad JICCHOTO XO3SIHCTBa
SIBIISIETCS TIPABUIIbHAS KJIACCU(UKAIMS HACAKICHUN
M0 YPOBHIO UX MPOAYKTUBHOCTU C YUYETOM BIIHSIO-
X Ha Hee pakTopoB. CKOPOCTH pOCTa HACAKICHHII
HaNpsIMYIO 3aBUCHT OT Kiacca Oonurera (I pedeHroxk,
2019).

AHanmu3 JaHHBIX [TOKA3BIBACT, UTO B XBOWHBIC Ha-
CaXIECHUs IpeCcTaBiIeHbl B OCHOBHOM IV u V kiac-
com Oonuteta (72%). YUem BbIlIe Kiacc OOHHUTETA,
TeM JTydlle ycloBHs mpouspactanus jieca. Kiace [A
MOKa3bIBA€T HAUBBICHIYIO TMPOU3BOAUTEIHHOCTh Jpe-
Bocros, [, I, III — BEICOKONPOU3BOAUTENIBHBIE KIACChI
bonntera, [V 1 V — HU3KOPON3BOAUTEILHBIC, KIIaC-
cbl VA u Vb yKa3bIBaloT Ha KpailHe HU3KYIO POU3BO-
quTenbHOCTh peBoctost ([pedentok, 2019). B menom
3a 2007 1 2021 rT. CHIIBHBIX U3MEHEHHI 110 JAHHOMY
MoKa3aresio He HaOmronaercs. B TMCTBEHHOM X035ii-
cTBe (CM. puC. 2) 3a PEBU3HOHHBIA MEPHOA MPOU30-
IO 3HAYMTENbHOE yBeIMUeHue miomaau IV kiacca
oonutera (713,6 ra). OueBUAHO, 3TO CBA3aHO C OTPH-
[ATENIbHON TEHJCHIIMEH CMEHBI COCHOBBIX HaCaxKIe-
HUIl Oepe30BBIMH.

OpHako B TakuX YCIOBUSX Ha JISCHOM Yy4YacTKe
CleIyeT OTMETUTh OTHOCUTEIBHO BBICOKHE 3arachl
HacaxaeHW Ha 1 ra B XBoiHOM Xo3siicTBe. Cpen-
Hue 3anachkl Hacaxnaenuii ¢ I mo III kimacc OoHuTeTa

Tabnuia 2
Table 2
Pacnpenenenme HacaaeHu 10 PEOOIAIAIOIINAM ITOPOJaM
Distribution of areas by accounting years and species
[MTnomany no mpeobaagalomUM TOpoaM, Ta/IPOLEHTHOE COOTHOLIEHHE, %o
Lol yuera Areas by dominant species, hectar/percentage, % Htoro
Reporting years CocHa Enp JluctBeHHMIIA Kenp Bepesa OcuHa Total
Pine Spruce Larch Cedar Birch Aspen
2007 11116,4 2160,3 38,9 1062,3 1667,5 0 16045,4
69,0 14,0 0,3 6,7 10,0 0 100,0
9903,0 2454.5 13,5 1426,9 26324 12,9 16443,2
2021
60,0 15,0 0,1 8,8 16,0 0,1 100,0
VP — -1213,4 2942 254 364.,6 964.9 12,9 3978
Variability -9 1 02 2,1 6 0,1 0
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cocrasisiror 208 m/ra, a ¢ IV mo V — 193 wmi/ra.
B 1eoM 3TO OTpakaeT e€CTECTBEHHYIO XapaKTepH-
CTHKY 3aImaca JIPeBOCTOEB Ha UCCIIEAYEMOM yUacTKe.
CocHa pacrpocTpaHseTcsi BO BCceX Kiiaccax OOHUTETa
U SIBIISICTCS OCHOBHOHM JI€COO0Opa3yrolnel MopoaoH,
YTO MMO3BOJIAET 3arOTABIMBATH IPEBECHHY B TIOJIHOM

[Tpu necoycTpoUTeNnbHOM NPOEKTHPOBAHUH B OC-
HOBY OepeTcs XO3SWCTBEHHAS! CEKLUs KaK MepBUYHAs
pacuetHas equHuia. [lostomy s omeHku 3ddek-
TUBHOCTH JIECHOTO XO3MHCTBAa HAa JIECHOM Yy4acTKe
MPOBOAMIN aHAJIM3 W3MEHEHHUs] BO3PACTHOM CTpYK-

Typbl HACAXACHUH UMEHHO IO XO3SHCTBEHHBIM CEK-

o0BeMme. M. JlaHHBIe TTpecTaBiIeHb! B Ta0. 3.
51712
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Puc. 1. lunamuka pacnpeeeHus IIomaaei 1o kiuaccaM OOHUTETa B XBOIHBIX HACAXKICHUIX
Fig 1. Dynamics of distribution of areas by quality classes in coniferous plantations
1027,2
1192,5 4 ~930 /
1200
1000
S. 800 296,5 3388
) .
g 600 3136 52,8
g w
c §- w: AW .,
200
2007r.
. Il v Bbiwe v VA-Vb
BOHUTET

Puc. 2. lunamMuka pacripe/ieieH s IUIONIaeH Mo KiiaccaM OOHUTETa B MATKOJIUCTBEHHBIX HACAXKICHUSIX
Fig 2. Dynamics of area distribution by quality class in softwood plantations
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Tabmuma 3
Table 3
Pacnpenenenue moiaeil Xo3sMCTBEHHBIX CEKIIUM 110 TPyTIaM Bo3pacra
Distribution of the area of economic sections by age groups
TInomane Xo3ceKuuy, ra / 3amnac m>
Tormsi yera Area of utility section, hectar / reserve m’
I'pynna Bo3pacta Accountin Bcero
Plantation age groups g Cocna Cocna Emb JTHCTBeHHHIA Total
year Pine Pine S Larch
111 V-V pruce are
2007 25349 26239 11,3 235,22 5505,3
17299 6877 391 128 24695
MonogHsku 2021 1081,4 1982,1 145.1 905.9 4114,5
Young growths 9126,5 8496,9 573,1 2306,6 20503,1
H3menenus —1453,5 —641,8 33,8 670,7 —1390,8
Variability -8172,5 1619,9 182,1 2178,6 -4191,9
0 3483 0 58,2 406,5
2007 0 2803 0 156 2959
CpenHeBO3pacTHbIE 2021 436,8 823,2 119 930,6 2309,6
Middleaged 61154 7840 1598 6800,9 22354,3
W3menenust 436,8 4749 119 8724 1903,1
Variability 61154 5037 1598 6644.9 19395,3
0 89,9 9 10,5 109,4
2007 0 735 45 105 885
[IpucneBaromue 2021 182 14,8 322 38,7 267,7
Coming 36494 153,7 290,9 154 4248
Wzmenenus 182 -90,5 -9 5.5 88
Variability 36494 -581,3 2459 49 3363
2007 1913 5433,1 12189 1241.3 8084.6
6458 130346 18782 25652 181238
Criernble U IepecToiHbIe 2021 2594 50379 1489.3 779.1 7565,7
Ripe and stop 10444,3 78637,8 25303,2 11737,1 126122.4
W3menenus 68,1 —395,2 2704 —462,2 —518,9
Variability 3986,3 -51708,2 6521,2 -13914,9 —55115,6
Hroro 2007 2726,2 8495,2 1339,2 1545.2 14105,8
Total 23757 140761 19218 26041 209777
Hroro 2021 959 7858 1785.,6 26543 14257,5
Total 29335,6 95128,4 27765,2 20998,6 173227,8

C yderoM TPUHATHIX BO3PACTOB PyOOK B COOT-
BETCTBUU C JIECOXO3SMCTBEHHBIM pernaMeHToM Co-
BETCKOTO JICCHUYECTBA BBIJCIISIIA COCHOBYHO BBICO-
koOOHHUTETHYIO X03cekiuio (cocHa I-III Gonurera),
COCHOBYIO HU3KOOOHHTETHYH (cocHa IV-V OoHu-
TETa), eJOBYI0 U JIMCTBEHHYI0. Ha JiecHOM ydacTke
€JIOBbIE HACAXJEHUS ObUIM TPEICTAaBIEHBI TOIHKO
IV-V knaccamu OoHMTETa. B MTUCTBEHHYIO XO3CEKITUIO
00beIUHIIN OEpe30Bble U OCHHOBBIC HACAXKJICHUS
BCJIE/ICTBUE HE3HAYUTEIHHOMN IIIOMIANN TOCIETHUX.
W3 xo3ceknuii ObUTH UCKITFOYCHBI HACAXKICHUS, HE BO-
BJICUCHHBIC B PYOKY.

3a mepuog 2007-2021 rr. B BO3pacTHOI CTPYKType
XO3SHUCTBEHHBIX CEKIUH IMPOU30IUIN HEOTHOPOIHBIC
N3MCHCHUS.

B nmambonee mpemcTaBiIeHHOW HHU3KOOOHHTETHOM
COCHOBOH XO3CEKITMH HAOFOAI0OTCS] YMEHBIIICHUE JKC-
IyataioHHoro (oxma Ha 395,2 ra ¥ yBeIMUYCHUE
IUTOIIAaaM MOJONHSKOB Ha 641,8 ra. Takue maHHBIC
CBUJICTEIILCTBYIOT 00 aKTUBHOM HCIIOJIh30BAHUH ITHX
HACAKJICHUI JUIsl 3arOTOBKU JpeBeCHHBL. B 1eiom 3a
PEBU3NOHHBIN TIEpHOJ B X03CEKINH COCHBI [V-V 060-
HUTETA OTMEUYCHO OTHOCHUTEIBHOEC BBIPABHUBAHUC
HacCaXIEHWI 1o rpymmaM Bo3pacta. Ho ma 2021 r
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CIIEITbIE ITePECTONHbIE HACAKICHUS eIlle 3HAYUTEITHHO
npeobianatot (64 %), 3T0 TOBOPUT O HEOOXOAMMOCTH
YBEIUYCHHUSI 00heMa 3arOTOBKH JIPEBECHHBI. AHAIO-
TUYHAs CUTYallHsl CIOXHIJIACh B JIMCTBEHHOW XO3CEK-
IIUU, KOTOPasi B OCHOBHOM TIPE/ICTaBIcHa OEPE30BBIMU
HaCaKICHUSMH.

B xo3cekmun cocHbel [-III GoHMTETAa OTMEUEHBI
CJEMYIOUIUE U3MEHEHHUS: YBEIUUCHHUE TUIOMIAIU CIIe-
JIBIX U TIEPECTOMHBIX HacakIeHUU Ha 68,1 Ta, yMeHb-
HICHUE TUIOAAN MOJIONHAKOB Ha 1453,5 ra u yBenu-
YeHHE CPEeJHEBO3PACTHBIX HacaxaeHui Ha 436,8 ra.
B emoBoit xo3ceknuu cuTyanus aHajmorudHas. Oude-
BUJTHO, 3TO €CTECTBEHHBIE MPOIECCHI IKCILTyaTaIlluu
Y BO3PACTHBIX M3MeHEHUU. OIHAKO B COCHOBBIX BHI-
COKOOOHHTETHBIX HAaCAXKJICHHUSIX HAONIONAIOTCSA U He-
raTWBHBIE TIOKA3aTeNH, CBS3aHHBIE C yYMEHBIIICHUEM
Ux o0l mromaau Ha 766,06 ra.

B Hacrosimiee BpeMs akTyalbHBIMH MPOOIEMaMu
Ha Tepputopun Poccuiickoit denepauuu ABISIOTCS
MOJIXOMIBI K OMPECICHUIO U UCTIOIB30BAHUIO PACUCT-
HO¥1 tecoceku (Marsees u np., 2019). Pacuetasbie ne-
COCEKH OTIPENIEISAIOTCS B COOTBETCTBHH C lIpnkazom
Pocnecxoza or 27.05.2011 Ne 191 um ycranaBnuBa-
IOTCS B JICCOXO3SIICTBEHHOM pEIIaMeHTE Ha TeppH-
Ne 18-HII, 2018).
OnpeseneHue METOMUK BO3MOXKHOTO 00beMa U3bSTHUS

Toputo secHuuectBa (IIpukas...
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JIPEBECUHBI Ha JICCHOM YYacTKE 3aKOHOIATEJbHO He
YTBEPXKAECHO, IO3TOMY B MPAKTUKE UCIOJB3YIOT YAaCTO
Te ke moaxoapl. OCHOBOW OIIEHKH 3arOTOBKH JIPEBE-
CHHBI SIBIISICTCSl AHAJIM3 COIIOCTABICHHUS OCHOBHBIX
XapaKTEPUCTHK JIECOB U PACUETHOM JIECOCEKH MO JaH-
HBIM TIPOILIOTO W HACTOAMIETO JiecoycTpoiicta (Ile-
peneunna u ap., 2017).

Ceenenust 00 M3MEHEHHUSIX PAacYETHBIX JIECOCEK
M0 XO3SWCTBEHHBIM CEKIMSIM IO 3armacy MOKa3aHbI
Ha puc. 3.

B HU3KOOOHUTETHON COCHOBOM XO3CEKIIUU MTPOU-
301110 HAauOOJIbIIIee YBEIIMYCHNE PACUETHOM Jecoce-
k1 (Ha 4346 M), B o01iem, 3T0 oTpaskaeT UX BO3pacT-
HYIO CTPYKTYPY M TOBOPHUT O 3aHM)KEHHBIX 0ObeMax
3aroToBKH 1O goroBopy apeHasl 2007 r. B mucTreH-
HBIX HACAKACHUSX, OUYEBHIHO 32 CUET YBEIUUCHHS UX
TUIOIIA U, pacueTHasl Jlecoceka yBelIn4yuiachk Ha 45 %
u cocraBmia 4946 m°.

B xo3ceknuu cocuel [-11I GornTeTa XOTS H TIpO-
M30IIUI0 HAKOTUICHHE JKCIUTyaTallmoHHOro (oHma, HO
M3-32 YMEHBIIEHUS €€ OO0Iel IUIom@aan pacdeTHas
Jiecoceka yMeHbImaach Ha 750 m°.

B menom o0mmii 00beM 3aroTOBKM UMEET yCTOM-
YHUBYIO TEHJCHIIUIO K pocTy: 3a nepuoxn 2007-2021 rr.
OH yBenuuwica B 1,5 pa3a mo 3amacy u B 2 pasa
IO TUTOILA/IH.

3422,1

2021r.

2007r.

Ene JlucreeHHan

XO3ANCTBEHHAA CEKUMA

Puc. 3. PacyeTHble JIeCOCEKH 110 3aI1acy 1 rojiam JIeCOyCTpOHCTBa
Fig. 3. Allowable cutting areas by stock and years of forest inventory
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Ha snecHOM y4acTke mposiBisieTcst o0masi TeHIeH-
LU HEOOXOJUMOCTH MOBBIIICHHUS 3PPEKTUBHOCTH
HCTIOJIL30BAHUS JIECHOTO (DOHIA, & TAKIKE COXPaHCHHS
OJIArONPUSTHOTO CAHUTAPHOTO COCTOSIHUSI JICCHBIX
HacaKACHUH McCIeayeMoro paiioHa, HeEoOXOAUMO
YBEIMYUTh UCIIOIB30BAHUE PACUETHOH JIECOCEKH MO
PyOKaM CIEeJbIX U ePECTONHBIX JIECHBIX HACAKICHUI
(I'pedentok, 2019).

BriBoabI

[lo pe3ynbratam TPOBEICHHBIX HCCIICAOBAHUI
MOXKHO CIIeJIaTh CICMyroIre OOOOICHUS W BHIBOMIBI.

3a aHamM3WMpyeMbIi TepuoJ]] B pPacCIpeeeHuH
IUIONIA/IA JISCOB HAa TEPPUTOPUHU JICCHOTO Y4YacTKa
[0 KaTeropHsiM 3e€MeJib CHJIbHBIX W3MCHCHHH HE Ha-
OmomaeTcs. 3HAUYMTEIBHO TPEOOTaaloT MOKPHITHIE
necom 3emun (Ooree 85 %), POHI JTeCOBOCCTaHOBIIE-
HUS UMEET TEHJCHIIUIO K YMEHBIICHUIO, 10 JaHHBIM
2021 r., cocraBauser 5,3 %.

Ha necHom yuacTke 3HAYMTENBHO Ipeobiajia-
0T COCHOBBbIC HacaxeHus (O6osnee 60%), ogHako 3a
PEBU3HOHHBIN TIEpHOJI HAOIIONASTCS CHIDKEHHE WX
mwomaau Ha 1213,4 ra u yBenudyeHUe MOIU MSTKO-
JIMCTBCHHBIX MMOPOJ. [lOKpBITBIE JIECOM Hacakie-
HUS TPEICTaBIeHHl B OCHOBHOM HAaCaXJICHUSMHU
IV u V knaccos 6onuteta (72 %).

B HHU3KOOOHUTETHOW COCHOBOW XO3CEKIIMM Ha-
OIIONAIOTCSl YMEHBIIICHHE JKCILTYyaTallHOHHOTO (OH-

na Ha 3952 ra 1 yBeJMYEHUE MIIOIIAIA MOJIOJHSKOB
Ha 641,8 ra. Ilo cocrosauto Ha 2021 r., crenble me-
pECTOIHBIE HAaCaXICHUS 3HAYUTEIHHO MpeobianaoT
(64 %), 5TO TOBOPUT O HEOOXOIMMOCTH YBEIMUYECHUS
00bema 3aroTOBKH JIPEBECUHBI.

B cOCHOBBIX BBICOKOOOHHTETHBIX HACAKICHHSIX
HAOJTIOAIOTCSl HETaTUBHBIC W3MEHEHHS, CBsSI3aHHBIC
C YMEHbBIICHHEM HX o0mel miomaaun Ha 766,6 ra.
31eck OTMEUEeHB! YBEITHUEHHE TUTOMIA U CIIEBIX U T1e-
pecroiiHblx HacaxkaeHuid Ha 68,1 ra, yMeHblueHue
IIOMAAN MOJOMHSKOB Ha 1453.5 ra u yBenmuueHue
CpEeIHEBO3PACTHRIX HACAXACHMH Ha 436,8 ra.

B HHM3KOOOHUTETHOW COCHOBOH XO3CEKIHMH IIPO-
M301IUI0 HauOoJblliee YBETMUCHHE PACUCTHOM Jieco-
ceku (Ha 4346 m*). B xo3cekiuu cocubl -1 6oHU-
TeTa pacueTHas JIeCOCeKa yMEHbINMWIach Ha 750 M.
B nenom oOmiuii 00beM 3aroTOBKM MMEET YCTONHYH-
BYIO TEHIICHIIUIO K pocty: 3a mepuon 2007-2021 rr.
oH yBenuuwics B 1,5 paza mo 3amacy u B 2 pasa
MO IIOMIA/IH.

B menom amanmus CTPyKTyphl M JMHAMUKH JI€C-
HOro (hoH/Ia Ha apeHJOBAaHHOM JIECHOM Y4YacTKe Ha
Tepputopu COBETCKOTO JIECHMYECTBA IMOKAa3bIBAET
Ha HEOOXOAMMOCTh MOBBIIICHHS YPPEKTUBHOCTH Me-
POTIPUSITHIA, CBS3aHHBIX C HCIOIB30BAHUEM JIECOB,
HaNpaBICHHbIX Ha MPEJOTBpAIlEHUE HEXKeIaTellb-
HOM CMEHBI XBOMHBIX HACaXJIeHHWH Ha JIHWCTBEHHBIC

U yIy4IIEHHE BO3PACTHOW CTPYKTYPBI JIECOB.
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OCOBEHHOCTU POCTA FrEOTPA®UYECKMX KYIbTYP
NNCTBEHHWLbI EBPONMENCKOU B MOCKOBCKOW OBNACTHU

Mapuna IOpbeBna UymakoBa', Tarbsina CepreeBna Bopoobena’, Hanexxna iBanoBua SIpycosa’,
Caetsiana Cepreesna I[locTuukoa®, UBan BopucoBuu Bopooben®

1234 YpanbCKuid rocyAapCTBEHHBIH JTecoTeXHIYecKuii yHuBepeutet, ExatepunOypr, Poccunst
> MucrutyT skonoruu pactenuii 1 xuBotHbIX YpO PAH, Exarepun6ypr, Poccust

ABTOp, OTBETCTBEHHBIH 3a nepenucky: Tarbsina CepreeBua BopoObena,
vorobyevats@m.usfeu.ru

Aunomauuﬂ. B ):[aHHOfI CTaTbC paCCMaTpUBarOTCs BOIIPOCHI POCTOBBIX ITPOLECCOB FCOI‘pa(l)I/I‘IeCKI/IX

KyJBTYp JINCTBEHHHIIBI €BPOTIEHCKON B JMHAMUKE 3a 68-neTHHii nepruosl. KynsTyps! 66U CO3/1aHBI TIOT

pyxoBoactBoM mpodeccopa B.I1. Tumodeea B 1954 1. Ha Tepputopun BpoHHHUITKOTO JeCHUYECTBa

Bunorpamosckoro siecxo3a MockoBckol obnactu B JlecHo# ombITHON naue TUMUPS3EBCKON CEIbCKO-

x03sicTBEeHHOH akanemu. [locankamu KynbTyp 3annMascs gecanuuii [1. W. JlementreB. leorpaduue-

CKHEC KYJIbTYPbI BBICA’KUBAJINCH CCIHIAMU ABYXJICTHEIO BO3pacTa. Cei[HI_[BI ObLTH BbIpAIICHBI B TUTOM-

HUKe 13 ceMstH, MpuObIBIINX U3 41 mynkra CCCP. Kpome TucTBeHHHIIBI €BPONEHCKOM, OBLIH TOCaKEHBI

Takke MucTBeHHNIbI CyKkadeBa, CHOMPCKas, eBporeickas, naypckas, YekaHOBCKOTO U simoHcKast. Kyib-

TYPBbI BBICA’)KMBAJIUCh B YUCTOM BHU/IC U B PSIIOBOM CMCIICHUH C COCHOﬁ, CJIBIO, JINTION ¥ KIICHOM.

JIucTBeHHMIIA eBpOHeﬁCKaH OnLIa BBI6paHa B JJAHHOM HCCJICJOBAaHNH KaK Haubosee HCpCHCKTHBHLIﬁ

BHUI IS BBIpAIIMBaHUS B yCHOBHSIX MOCKOBCKOM oOmactu. llenmb wccienoBaHus — BEIIBICHUE

BaKOHOMepHOCTeﬁ B BOSpaCTHOﬁ JUHAMHWKEC TaKCallMOHHBIX ToKa3arejei reorpa@nquKHx KYJBTYP

JIUCTBEHHHUIIbI €BPOICHCKON. Bbuin B3SITHI aHHBIC pa3HbIX aBTOpoB B mepuon 1968-2019 rr., momo:n-

HCHHBIC pE3ylibTaTaMn COOCTBEHHBIX I/ICCJ]CI[OBaHI/H‘/'I. Ha ux ocnose IIPOBEACH CTAaTHUCTUYCCKHUI aHATIN3

oo MOp(l)OMeTpI/I‘ICCKI/IM MOKa3areisiM poCTa U MPOAYKTHUBHOCTH SKOTUITIOB JIMCTBCHHUIIBI eBpOHGﬁCKOﬁ

B OIITUMAJIbHBIX JJIs1 ,[[peBeCHOfI NOPOABLJICCOPACTUTCIIBHBIX YCIIOBUAX MoOCKOBCKOTO peruoHxa. H0)106paH0

YpaBHEHHE BO3PACTHOW THHAMHUKU C YUCICHHBIMH KOO(PQUIEHTaAMHU H MPEICTABICHBI TApaMeTPhl 10

CpCAHEMY OUAMCETPYy APCBOCTOCB. CratucTudeckoe MOJCIIMPOBAHUC BOBpaCTHOﬁ JAVUHAMHUKH CPEIHECTO

JuameTpa mpoBefeHo mo poctoBod (yHkimu Kopcynsi — bakmana. Beicokue 3HaueHHs Mmokazarelis

nerepmuHanud (R? = 0,999) 1 He3HaUMTETBHBIE OIMMOKK ypaBHEHHMH perpeccuu (SE = 0,30...1,6 %) mox-

TBCPIKAAOT HAACIKHOCTD alllIPOKCUMAIUN SMIIUPHUICCKUX JaHHBIX.

HaI/IJ'IquIII/IG MOKas3arcjim Mo CpeAHCMY OJUAMETPy C YBCIWMYCHHEM BO3pacTa MOXHO OTMCETHUTH

y KyJIBTYp JIMCTBEHHHUIIBI €BPOICIHCKOM, nprBe3eHHOW u3 MockoBckoit obnactu Pamenckoro (ITIT 24)

n Kpacuonaxopckoro (I1I1 37) paiionoB u MBano-®pankoBckoit odomactu ["ammuckoro paiiona (I111 15).

Knroueswle crosa: mucTBEHHUIIA €BPOIICICKas, TeorpadruecKue KyJIbTYPbl, TPOUCXOXKICHUE, CPE/I-

HUEC XapaKTCPUCTUKA POCTA, BO3paCTHasd JUHAMHKA TaKCAlIMOHHBIX oKa3areaeh

© UYymakosa M. 0., Bopobsera T.C., Spycosa H. ., [Toctaukosa C. C., Bopo6ses 1. b., 2023
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FEATURES OF THE GROWTH OF GEOGRAPHICAL CROPS
OF EUROPEAN LARCH IN THE MOSCOW REGION
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Abstract. This article discusses the growth processes of geographical cultures of European larch in
dynamics over a 68-year period. Cultures were created under the guidance of Professor V.P. Timofeev
in 1954 on the territory of the Bronnitsky forestry of the Vinogradovsky forestry enterprise of the
Moscow region in the Forest Experimental Dacha of the Timiryazev Agricultural Academy. The forester
P.1. Dementiev was engaged in planting crops. Geographic cultures were planted with seedlings of two
years of age. Seedlings were grown in the nursery from seeds that arrived from 41 points of the USSR.
In addition to European larch, Sukachev, Siberian, European, Dahurian, Chekanovsky and Japanese
larches were also planted. Cultures were planted in pure form and in ordinary mixture with pine, spruce,
linden and maple.

European larch was chosen in this study as the most promising species for cultivation in the conditions
of the Moscow region. The purpose of the study is to identify patterns in the age dynamics of taxation
indicators of geographical crops of European larch. Statistical analysis of 60-year data on morphometric
indicators of growth and productivity of European larch ecotypes in the forest conditions of the Moscow
region that are optimal for a tree species is presented. The equation of age dynamics with numerical
coefficients is selected and the parameters for the average diameter of forest stands are presented.
Statistical modeling of the age dynamics of the average diameter was carried out using the Korsun —
Bakman growth function. High values of the determination index (R? = 0,999) and insignificant errors in
the regression equations (SE = 0,30...1,6 %) confirm the reliability of the empirical data approximation.

The best indicators in terms of average diameter with increasing age can be noted in crops of
European larch, brought from the Moscow region of Ramensky (PP 24) and Krasnopakhorsky (PP 37)
districts and Ivano-Frankivsk region of the Galich district (PP 15).

Keywords: european larch, geographical crops, origin, average growth characteristics, age dynamics
of taxation indicators

Beenenue

JlucTBeHHHUIIa SABJISIETCS MEPCIIEKTUBHOM MOPOAOH
IIPU HMCKYCCTBEHHOM JecopasBeneHnd. OHa HMeeT
JIOCTaTOYHO BBICOKHE TEMIIbl POCTa, KadyeCTBEHHYIO
JPEBECUHY, BBICOKYIO IIPOU3BOAUTENBHOCTD U 00J1a1a-
€T XOPOIIMMH BOJOOXPAaHHBIMH M ITOYBO3AIIUTHBIMHU
CBOMCTBaMH, yCTOMYMBA K PA3IMYHBIM BPEAUTEISIM
1 OOJIC3HSIM.

[IpouspactaeTr B yMEpPEHHBIX M XOJOAHBIX (Cy-
OapKTHUYeCKUX W cyOanmpnmiickux) oOmactsax EBpa-

3un u CeBepHOUM AMepuKHU, B HU30BbsX EHuces, Ha
TaliMbIpe U najiee K BOCTOKY, 3aXOJUT JaXe B HOXK-
HYI0O 4YacTh apKTUYECKOIO KJIMMAaTHYEeCKOTO Tosica.
Haubonee rokHBIE 007acTH IUIAHETApHOTO apeana
JIMCTBCHHUIIbI HAXOJSTCS B BBICOKOTOPBIX CYyOTpO-
ITUKOB.

B nacrosummii MOMEHT JTMCTBEHHULA HE MPOU3-
pacTaer B LIEHTPAIBHBIX pailloHaX €BPOIEMCKOM YacTu
Poccun, HO paHee mNpUCYTCTBOBaJla HAa TEPPUTOPUU
ITonMOCKOBBSL.
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Jlonst y4yacTss HacaKAE€HHH ¢ TpeodiajaHueM
JIMCTBCHHMUIIbI HE3HAUYUTCIIbHA, U B Hay“lHOM COO6IIIG-
CTBE BCE Hallle MOJHUMAETCS BOIPOC 00 ee yBeande-
HHH, B TOM YHCJIE C TIOMOIIBIO HCKYCCTBEHHOTO JIECO-
BO300OHOBIICHHS.

easn, 3axaua, MeTOAMKA
H 00beKThI HCCJIeT0OBAHUS
Lenp paboThl 3aKiiodaeTcs B BBISIBICHHH 3aKOHO-
MEPHOCTEN BO3pACTHOM TMHAMUKHU TaKCAlIMOHHBIX MO-
Kazareliell pocta reorpaMuecKuX KyJIbTyp JHCTBEH-
HUIIBL.
l'eorpaduueckre KyabTypbl JUCTBEHHHLBI ObUIH
cozzaanbl nof pykoBoacTBoM npod. B.I1. Tumodeera
B 1954 . B MockoBckoit oomactu B 74 kBapTasie bpoH-
HUIIKOIO JIECHUYeCTBa BHHOrpagoBCKoro jecxo3a Ha
Tepputopuu JlecHol onbITHOM nadun TUMHpPS3EBCKOM
CEITbCKOXO3IMCTBEHHON akazeMuu (HbiHe Poccuiickuit
rOCYIapCTBEHHbIN arpapHbiii yHUBepcuteT — MCXA
nMm. K. A. Tumupsizea) necunuum [1.W. [lementse-
BbIM. OTIBITHBIC TOCATKH OBUTH TIPOBEICHBI Ha TUIOIIIA-
i 41,7 ra. Jlnsg u3ydeHus: ObLTH BBICOKEHBI 6 BUJIOB
JmucTBeHHMIBI (JiucTBeHHMIbI CykadeBa, CHOMpCKas,

eBporeiickas, aaypckas, YeKaHOBCKOTO W SITIOHCKAas)

u3 41 mynkra CCCP (I'mazynoB u np., 2017; Menb-
HUK 1 7p., 2016; [1ak, boopunes, 2016; Uepnos, 2005;
3amecoB u ap., 2007). Kakae1ii KIIMMaTHIT JTUCTBEHHU-
161 OBLI ITPEZICTABIICH B 5 BapUaHTAaX: YUCTHIE KyIBTYPbI
(5 u 6), B cMemieHny yepes psijl ¢ CocHOM (3 u 4), elbio
(1 u 2), numo#t u xienoMm (7-9). Ilocaaka mpoBoIH-
Jach 2-JIETHUMH CESHIIAMH TIPY CIUTOITHON 00paboTke
MOYBBI MO cXeMe 3X3 M MO ymiaM KBaJpaToB IOA
«meu KonecoBa» paHHell BECHOM MOcje oceBa CeMsiH
TOYHO YCTaHOBIIEHHOTO T€0rpa(uueCcKoro MpOrCXOK-
JeHust B muToMHrke B 1952 1. Ilpu 3tom coOirona-
macek rycrora mocanku 8000 mt./ra. Ilman mocaaku
JUCTBEHHUITHI TipuBezieH Ha puc. 1 (Kopemkos, Lape-
Ba, 2021).

ATPOTEXHHYECKHE W JICCOXO3SCTBEHHBIC BHJIBI
YXOJIOB 3a KyJIbTYpaMH He MPOBOAMINCE, 32 UCKITFOYe-
HHEM YOOPKH CyXOCTOWHBIX JIEPEBBEB.

ExeromHo B TedeHne MepBHIX 25 JeT ObLIM Mpo-
BEJICHBI CIUIONTHBIE TIEPEYeThl C HAXOXKICHUEM CPEJl-
HUX 3HaYE€HUH BBICOTHI M AWaMeTpa Ha BeicoTe 1,3 M
OT YpPOBHA TIOYBBI, onpeaensicsa kiace Kpadra u ka-
teropusi cocrostaus (Tumodees, 1961). TloBropHbIe
nu3Mepenus obun mposeneHsl B 2012-2013 rr. (Xoro-
ctoB, Kopemkos, 2019) u asropamu B 2020-2021 rr.

TNMCTBEHHWLA C ENbIO NCTBEHHWLIA C COCHOM

NUCTBEHHWLA YUCTARA

NUCTBEHHULIA C NTMNOW W KNEHOM

YCNOBHbIE OBO3HAYEHUA

- Nincrsennnya snoxckan

- NucTaennmua naypckas

: Nuctsennnya Cykavésa

- NucreexHnua Hexanosckoro - NucTeenHMua esponedckasn :l NucTeeHHMua cHBHPCKan

LMOPLI BBEPXY - HOMEPA NONEA

LUM®PbI BHYTPH - HOMEPA SKOTHNOB ICTBEHHUUbI

Puc. 1. ITnan nocanku reorpadMuecKux KyJlbTyp TUCTBEHHUIbI (UUCThIC: BapuaHT 5 U 6 u B cMelenun: 14, 7-9)
Fig. 1. Plan for planting geographical crops of larch (pure: option 5 and 6 and mixed: 1-4, 7-9)
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Ha naHHBIN MOMEHT KyIBTYPBI JOCTUTIIN OUOIOTHYE-
CKOT0 BO3pacTa 68 JeT.

B crarpe paccmaTpuBaroTCs TOJBKO YHCTHIE ITO-
CaJIKM JINCTBEHHUIIBI EBPOICHCKOW Kak HamOoIee
MEPCHEeKTUBHOTO BHJA JUIS BBIPAIIMBAHUSA B YCIIOBH-
ssx MockoBckoit obmactu. CeMeHa ISl BRIpAIIUBAHUS
CesTHIIeB OBbUIH ITPUBE3EHBI U3 IATH PETHOHOB CTPAHBI:
WBano-®dpankosckoit oonmactu ([amuuckuit u JlomuH-
CKuil paiioHbl) 1 MockoBckor obnactu (YBapOBCKHIA,
Pamenckuii u KpacHomaxopckuii paiioHBI).

Pe3yabTarsl ncciieaoBaHus

Hamnydmum poctoM 1Mo BCEM TaKCAIlMOHHBIM
XapaKTepUCTUKAaM OTMEUaeTCsl JINCTBEHHMIIA €BPO-
nieiickas. CpeqHuil [raMeTp 3TOTO BHJIA COCTABISET
34,4 cm, cpenusist Boicota — 30,4 M, 3anac Ha | ra —
1105 M3, coxpannocts — 71,6 % B 60-1eTHEM BO3pac-
te (MBano-®OpankoBckas 00macTh, [amudckuil paii-
on IIIIII 15). 3HauuTensHO yCTyHaeT JUCTBEHHHUIIA
cubupckasi, npuBe3eHHas u3 PecnyOnuku Xakacus,

Conckwuii necxo3 (Xmoctos, Kopemkos, 2017) (cpen-
HUU nuametp — 25,3 oM, cpenHss BeicoTa — 25,5 M,
3amac Ha | ra— 366 M?), 1 ee COXPaHHOCTh 3HAYUTEITb-
Ho MeHblIe (53,3 %). Dx3eMmIsapsl 1ucTBeHHULBI Cy-
KadyeBa U JIaypcKoil XapaKTepHu3yIOTCs CPEAHUMH I1O-
KazarensiMu (cpenuuii quamerp — 28,2 cm u 29,1 oM,
cpennsst Beicota — 27,5 M u 27,7 M, 3anac Ha 1 ra —
586 M’ u 680 M’ COOTBETCTBEHHO), a NMPUBE3CHHbIC
m3 TopHo-Anraiickoro AO (LllabamuHCKMIA paiioH)
u u3 Sxyrckoit ACCP (Bwroiickmii paiioH) mornomu
MOJHOCTBI0. JIMCTBEHHHULIBI YEKaHOBCKOIO M SIIIOH-
CKas TaKk)Ke YCTYMAalOT B POCTE JINCTBEHHHIIE €BPO-
MEHCKON Kak 10 JUaMeTpPy M BBICOTE, TaK U TI0 3amacy
(612 M*u 823 M* COOTBETCTBEHHO).

TakcanmoHHas! XapaKTePUCTHKA JIMCTBEHHHUIIBI €B-
pOTIeiicKOl B MOMEHT ITOCAJIKH, MO TISTHUJICTHSIM BO3-
pacra, a Takxe B 60 u 68 yer npencrapicHa B Tadi. 1.
JlarHabie OpuTH B3ATH U3 padoT mpod. B.I1. Tumodeena
(c 2 mo 25 net), B.K. Xuroctosa (60-1€THHE KYJIBTYPHI)
1 COOCTBEHHBIX U3MEPEHHH (68-IeTHHE KyIbTYpHI).

Tabnuna 1
Table 1
TakcanmoHHast XapaKTepUCTHKA JIMCTBEHHHIIBI €BPOTIelicKoi (pparmeHT)
Taxation characteristics of European larch (fragment)
Cpennuit Cpennsist KommaectBo
[IpoucxoxaeHue 3KOTUIIOB 5
No ITIT N JaMeTp, CM BBICOTA, M 3amac, M JIepEBbEB, LIT.
JINCTBEHHUIIBI EBPOICHCKOM 3
Ne PP Origin of ecotypes of European larch Average Average Stock, m Number
g typ P diameter, cm height, m of trees, pcs
1 2 3 4 5 6
2-nernue Kynsrypsl (B.I1. Tumodees, 1961)
2-year-old crops
WBano-®pankoBckas 00mnacth, [anuckuii p-H
15 Ivano-Frankivsk region, Galich district 0,03 0.2 0,5 »
VBano-®pankoBcKas o0nacTsb, JlomHckuil p-H
17 Ivano-Frankivsk region, Dolinsky district 0,03 0.1 1o 198
MockoBckast 0051acTh, YBapOBCKHUI p-H
18 Moscow region, Uvarovsky district 0,01 0.1 0,5 198
MockoBckas 06:1acTh, Pamenckuii p-u
24 Moscow region, Ramensky district 0,02 0.1 0,7 194
37 MOCKOBCKaSI. obrnacTth, KpaCHOH.aXO.pCKI/II/I p-H 0,02 0.2 25 194
Moscow region, Krasnogorsk district
S-nernue Kynsrypsl (B.I1. Tumodees, 1961)
S-year-old crops
HBano-®pankoBckas 001acTh, [aIuucKuii p-H
15 Ivano-Frankivsk region, Galich district 2.2 2.0 15 88
WBano-®pankoBckas 00nactb, JIoMUHCKUI p-H
17 Ivano-Frankivsk region, Dolinsky district 0,5 08 10 154
MockoBckast 0051acTh, YBapOBCKHUil p-H
18 Moscow region, Uvarovsky district 0,5 0.8 12 152
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The end of table 1
1 2 3 4 5 6
MockoBckast obnacts, PameHckuit p-H
24 Moscow region, Ramensky district 0,7 L5 12 155
Mockogckast obnacts, KpacHonaxopckuid p-H
37 Moscow region, Krasnogorsk district 0.9 20 30 155
15-nerane xynsrypsl (B.I1. Tumodees, 1961)
15-year-old cultures
WBano-®pankoBckasi o0nacte, [aluuckuii p-H
15 Ivano-Frankivsk region, Galich district 93 20 170 7
HMBano-®pankoBckas 00nacTh, JJOMUHCKUH p-H
17 Ivano-Frankivsk region, Dolinsky district 7.0 75 80 >7
MockoBckasi 0011acTb, YBapoBCKHH p-H
18 Moscow region, Uvarovsky district 74 74 %0 74
MockoBckast 001acTb, PaMeHckuil p-H
24 Moscow region, Ramensky district 75 8,5 130 &
Mockogrckast obnactb, KpacHomaxopckuit p-H
37 Moscow region, Krasnogorsk district 8,0 11,0 170 83
25-netnue kyasTypsl (B.I1. Tumodees, 1961)
25-year-old cultures
MBano-OpankoBckas 001acThb, ['anuuckuii p-H
15 Ivano-Frankivsk region, Galich district 18,0 17,5 500 44
NBano-OpankoBckas 001acTb, JJonMuHCKU p-H
17 Ivano-Frankivsk region, Dolinsky district 13.1 14,5 220 37
18 MOCKOBCKaﬂ. 00macTs, yBaPOB.CKI/.II‘/‘I p-H 13.0 15.0 230 40
Moscow region, Uvarovsky district
MockoBckasi 001acTb, PaMeHckuil p-H
24 Moscow region, Ramensky district 13,5 16,0 280 4l
MockoBckast obnmacts, KpacHonaxopckuit p-u
37 Moscow region, Krasnogorsk district 14,0 18,5 330 46
60-nernue kynbTypsl (B. K. Ximoctos, 2019)
60-year-old cultures
NBano-®pankoBckas o0nacts, ['anuckuii p-u
15 Ivano-Frankivsk region, Galich district 34,4 30,4 1105 36
MBano-OpankoBckas 001acTb, JJonuHCKU p-H
17 Ivano-Frankivsk region, Dolinsky district 25,0 27,0 750 26
18 MOCKOBCKaS[. o0rnacTs, YBapOB‘CKI/‘II/I p-H 27.0 25.5 600 3
Moscow region, Uvarovsky district
MockoBckasi obnactb, PameHckuii p-H
24 Moscow region, Ramensky district 33,6 280 1250 38
MockoBckas 061acTb, KpacHomaxopckuit p-H
37 Moscow region, Krasnogorsk district 31,0 32,0 1050 39
68-11eTHHE KYJIBTYPBI (JJaHHBIC ABTOPOB)
68-year-old cultures
MBano-®pankoBckas oonactsb, ['anuuckuil p-u
15 Ivano-Frankivsk region, Galich district 36,2 322 1058 3
WBano-®pankoBckast 00nacth, JIOMMHCKHUI p-H
17 Ivano-Frankivsk region, Dolinsky district 29,6 5.1 651 22
18 Mockosckas o0nacTs, YBapOBCKHIA p-H 206 264 601 20
Moscow region, Uvarovsky district
MockoBckast 00nactb, PaMeHckuii p-H
24 Moscow region, Ramensky district 33,3 31,5 1457 3
37 Mockosckas o0nacTs, Kpacronaxopckuii p-n 3.1 32,7 1170 35
Moscow region, Krasnogorsk district
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CrarucTiyeckoe MOJCIMPOBAHUE BO3PACTHON -
HAMUKH CPEIHETO TUaMeTpa reorpaguieckux KyJasTyp

M0 TAHHBIM TIOCTOSIHHBIX MPOOHBIX TUIOMIAACH TPOBeE-

rmapamMeTpsl KOTOpoil TpuBeneHbl B Ta0n. 2. Kpusbie

pacopenesienuda CpeaHuxX JUuaMeTpoB C BO3PacTOM

MIPEACTaBICHBI HA PUC. 2.

JIeHo 1o pocToBoi (pyHkumu Kopcyns — bakmana (1),

D=exp(ataInA+a,In> A+a;ln®A). )

Uncnennsle k03O (OUIHEHTH ¥ CTATUCTUIECKHE TTapaMeTphl yPaBHEHUH Perpeccun

Cpe€AHUX NTUaMCTPOB

Numerical coefficients and statistical parameters of the regression equations

of average diameters

Tabnuua 2
Table 2

YucneHnble K03(QQHUIMEHTH U TapaMeTphl YpaBHSHUS

Peruon Numerical coefficients and equation parameters
Name of region
ay a; a as R, SE.%
HMBano-®pankosckas 00nacTh, ['amuuckuit paiion (I 15) | B
Ivano-Frankivsk region, Galich district (PP 15) 71417 16,0667 L1788 10,0807 0,999 L4
NBano-®pankoBckas 00acTb, JJonuHckuii paiion (ITI1 17)
Ivano-Frankivsk region, Dolinsky district (PP 17) 12,1119 19,5936 | —2,0390 | 0,149 0,999 0.3
MockoBckast o0nacts, YBapoBckuii paiion (ITI1 18) B B
Moscow region, Uvarovsky district (PP 18) 7,6334 | 6,2815 1,2641 10,0935 0,999 L4
MockoBckas oonacts, Pamenckuii paiion (I111 24)
Moscow region, Ramensky district (PP 24) —8,3219 | 69149 | -1.4594 10,1150 0,999 1,2
MockoBckast obnacts, KpacHonaxopckuit pavion (ITIT 37) N _
Moscow region, Krasnogorsky district (PP 37) 8,2573 | 7,0909 15569 10,1272 0,999 1.6
40,0
s 350
o
2 30,0
2}
3
E[ 25,0 nnis
% 200 & g aaaa nni7
L rnnis
8— 15,0
—_ 1 24
10,0
- @ =[n37
5,0
0,0
0 10 20 30 40 50 60 70 80

Bospacr, net

Puc. 2. Bo3pacTHasi AnHaMMKa CpeIHUX AMaMETPOB SKOTUIIOB JINCTBEHHUIIBI €BPOIEHCKON
Fig. 2. Age dynamics of average diameters of European larch ecotypes

Huckyccus

IIpoBeneHHBIA CTATUCTUYECKUN aHaJIU3 JTaHHBIX
IO TOJILIMHE IEPEBHEB MPEACTABICH B BUIE PErPecCcu-
OHHOW MOJIEJIH CPETHETO IMaMeTpa C HUCTIOIb30BaHUEM
¢byakmmu Kopeynst — bakmana, kotopasi B TIOJTHOM Mepe
COOTBETCTBYET BO3PACTHOM aNMpOKCUMALIUU CPETHETO

JaMeTpa.

ﬂI/IaMCTp ACPCBLBCB YYUTBHIBACTCA TOJIBKO IIOCIIC

IOCTHKEHHS BBICOTHI Oosiee 1,3 M. OOBIYHO y JHCT-

BEHHUIIBI, TPOU3PACTAIONIEH B CIOXKHBIX CYOOpSX,

3Ta BhICOTA JJOCTUraeTcs B Bo3pacte 5—7 net. Perpec-

CHOHHAasA MOJCJb M0/DKHAa MMETh KOHCTAaHTY Haydallb-

HOTO pocTa (@) 3HAYUTEIILHO MEHBIIIYIO, YeM B pe-

IpeCCHsiX CPeIHEN BBICOTHI.
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Bricokne 3HaueHWs TMOKasaTensl JIeTepMUHAINU
(R?=0,999) u He3HAYMTENbHBIC OIIMOKH YpaBHCHUIT
perpeccun (SE=0,30...1,6 %) moATBep>KIaI0T HAICHK-
HOCTb aIpOKCUMAIIMX SMITUPUIECKUX JaHHBIX.

Hawnyumme moxaszarenu 1mo cpeaHeMy AuamMerpy
C YBEJIMYEHHEM BO3PACTa MOXKHO OTMETHTH y KYJBTYD
JUCTBEHHULBl €BPOMNEUCKOM, mpuBe3eHHOW u3 Mo-
ckoBckoit oomactu Pamenckoro (ITIT 24) u KpacHoma-
xopckoro (IIT 37) paiionoB u MBano-OpaHKOBCKOM
obnactu ["anmmuckoro paitona (I1I1 15). Takxe Beicokne
MOKa3aTeN Ha JAAHHBIX MPOOHBIX TUIOMIAAX MOXHO
OTMETUTH 110 CPEJIHEHN BBICOTE U 3aI1ACY.

BoiBoabI

B pabote, moMHMO COOCTBEHHBIX HCCIEJOBAHUI
B 2020-2021 rr., HWCIONIB30BaHBI PE3yJIBTaThl PadoT
pa3HBIX aBTOPOB 3a 68-neTHuil iepron. VccnemoBanus
B niepBbie 25 niet npoBoawiuck npod. B.I1. Tumode-
€BBbIM U IIPEACTABICHBI OBUIM B PYKOIIMCHOM TEKCTE.
B 60-netHem Bo3pacTe M3ydeHHEM POCTA KYJIBTYp JIH-
CTBEHHHUIIBI eBponeiickoit 3annmaiics B. K. XimrocTos.

B Kkynerypax JMCTBEHHULBI €BPOINEHCKON MHTEH-
CHBHBII POCT M JIydIIMe TIOKA3aTeId UMEIOT SKOTHUITHI
BTOPOTO MOKOJIEHHs U3 PaMeHCKOro ropojickoro okpy-
ra MockoBckoii o0aactu Ha ITIIIT 24 (M = 1457 m*/ra;
A = 68 ner) u TpoHnKoro agMUHUCTPATUBHOTO OKPY-
ra Mockssl (panee Kpacno-Ilaxopckoro paiiona Mo-
CKOBCKO# oOmactr) ma IIIIIT 37 (M = 1170 wm¥/ra;

A = 68 ner). BbICOKO#l MPOMYKTUBHOCTH TOCTUTIIN
KyJIBTYpPbI TIEpBOTO MOKOJICHUS U3 | amuuckoro paiioHa
WBano-®pankosckoir obnactu Yipaunsl va [T 15
(M = 1058 m*/ra; A = 68 jer).

Kynerypsr muctBennunisl Ha [T 15 (Tanmmuackwmii
pation MiBano-®paHKOBCKO# 00s1acTH YKpauHbl) ObLTH
BBICAQXEHBI B KoJnyecTBe 99 mT. B psany u B 68-nert-
HeM Bo3pacTte umerot 3amac 1058 m*/ra (mpu kosmye-
ctBe 31 nepeso). Kynsryps! na I 24 (Pamenckuit
ropockoii okpyr MockoBckoit obmactu) u TIIIIT 37
(Kpacno-ITaxopckuii paitoH MOCKOBCKOW 00JacTH)
OBLIM BBICAXKEHBI B KoJInyecTBe 194 3K3. B psiy U J0-
CTHIUIM BHICOKMX 3armacoB (1457 u 1170 m*/ra coorBet-
CTBEHHO) ITpH 00JIee CHIIbHOM M3pEeKUBaHUH (K 68 T0-
JlaM oCTaioch Jiniib 31 U 35 9K3. COOTBETCTBEHHO).

Oynkuus Kopcyns — bakmana, BeIOpaHHast it
MIPEJCTABICHUS] PETPECCHOHHON MOJENN CpPEIHEro
JuaMeTpa, B MOJIHOH Mepe COOTBETCTBYET BO3pacT-
HOW anmpOKCHMAIIMU CPEIHEro JuaMeTpa (BBICOKHE
3HaueHus MokaszaTens aerepMmuHanuu (R? = 0,999)
U HE3HAYMTENbHBIC OMIMOKM YpaBHEHUH perpeccuu
(SE=0,30...1,6%)).

CeMeHHOW Marepuan JMCTBEHHHIIBI €BPOIICH-
CKOH ClleflyeT 3aroTaBiMBaTh B KyJbTypax BTOPOIO
MTOKOJICHUSI, BBHIPAIIEHHBIX B MOCKOBCKOH oOacTu
(ITIT 24 u 37) u xkyapTypax mepBoro mnokonenus ['a-
IMUcKoTo paiioHa Bano-®paHKOBCKOW o00nacT,
VYkpauna (I1I1I1 15).
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NPUMEHEHUE PETMOHANBHON FEOMH¢OPMALI,I/I9HHOI7I CUCTEMBbI
«YMHbIW NNEC» NPU YNPABNEHWUU NECHbLIM XO3AUCTBOM
NMEPMCKOI'O KPAA

Tarbsna Cepreesna BopooneBa', Jleonua Anexcanaposuy Bejos?,
SIna FOpreBHa KetoBa®’, Kpucrnna Banepnanosna I'anka®

1234 YpanbCKuil roCyIapCTBEHHBIH TecoTeXHIYeCKuit yauBepeuTeT, ExatepunOypr, Poccus
! vorobyevats@m.usfeu.ru

2 belovla@m.usfeu.ru, http://orcid.org/0000-0002-6397-3681
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Annomayus. Baenpenre 1upoBbIX TEXHOIOTHH Ha BCEX dTalax JIECOX035HCTBEHHOIO MPOU3BOA-
cTBa HeobOxomuma Juist ((GEKTUBHOTO Pa3BUTHS JiecHOU oTpaciu. C [ENbi0 MUHUMH3AIUN TEXHUICCKUX
mpo0iIeM M WX MOCIENCTBUNA pa3padOTaHbl M MPOIOKAIOT COBEPIICHCTBOBATHCS T€ONH(POPMAIIOHHEIE
CUCTEMBbI YIIPABJICHUS JIECHBIM X03UcTBOM. [IepMckuii kpail He SIBJIIETCs] UCKITIOUEHUEM, U Ha €T0 TeppuU-
TOPHH BHEIPSIETCSI perHOHAIbHAS TeONH(POPMAIIOHHAS CUCTEMa « YMHBIH J1ecy.

Lems nccrienoBanmii — ONEHUTH (DYHKIIMOHAIBHBIE BO3MOKHOCTH PETHOHAIFHON TeonH(OpPMaIlnoH-
HOHM CHUCTEMBI « YMHBIH JIec» KaK eIMHOro HH(POPMALMOHHOTO pecypca B cepe ynpaBiIeHHs JECHBIM XO0-
3siictBoM Ilepmckoro kpasi.

PernonanpHas reonHpOpPMAIIOHHAs CUCTEMa « YMHBIA JIEC» TIO3BOJISIET BHEAPUTH MEXaHW3MBI d(-
(DEKTHBHOTO YITPABJICHUS JIECHBIM KOMILIEKCOM — KOHTPOJIb XOJ1a JISCOTIONIb30BaHMsI U CHCTEMY TTOJICPIK-
KW TPUHSATHS PEUICHUH — YTO MO3BOJHT MOBBICHTH 3()(EKTUBHOCTD YIIPABICHHUS JIECHBIM KOMITJICKCOM
peruoHa, BKITIOUasi BBHITIOJTHEHHE HAIIMOHAJIBHBIX MPOEKTOB, TOCTIPOTpaMM B c(epe JIECHOTO XO3IHCTBa,
MOBBICUTH KAY€CTBO JOKYMEHTALIUN U CHU3UTh HE3aKOHHBIE 3arOTOBKU U TPAHCIIOPTUPOBKU Jieca.

WNudopmarpionnas cucreMa « YMHBIH JIeC» BKJIFOYAET BCE OCHOBHBIC YIPaBJICHUCCKUE (DYHKIIUH T10
KOHTPOJTIO 32 JIECHBIM (POH/IOM, YIaCTHHKAaMH OTPACIH M CBI3aHHBIMH C HUIMHU On3Hec-miporieccamu. OHa
COCTOMT U3 Ha0Opa (PYHKIMOHAIBHBIX U TEXHOJIOTHYECKHX MOJCUCTEM, 00eCTIeUMBAIOIIMX MPOLIECChI cOO-
pa, 00paboOTKH, XpaHEHHs ¥ TIPEICTABICHNST HHPOPMAIIUH.

PernonanbHas TeOMH(GOPMAIMOHHAS CUCTEMa « YMHBIN JIeC» SIBIIIETCS TOCYIApCTBEHHON CHCTEMOM
JUIsI KOMIUIEKCHOM aBTOMATU3alluy IPOIECCOB YIPABICHUS JECHBIM XO3SHUCTBOM U NpEAHA3HAYECHA IS
(hopMupoBaHHUs eAMHOTO HH(POPMAIIMOHHOTO pecypca B chepe yrpaBieHHs JIECHBIM X03sIHCTBOM, HH(OP-
MAaIMOHHO-aHATUTHYECKOTO 00eCIIeueHHs TIPOIIECCOB ACATEFHOCTH OPTaHOB MCTIONHHUTENBHON BIIACTH,
OpraHM3alMy aBTOMAaTU3UPOBAHHOTO B3aMMOICHCTBHS YYAaCTHHKOB IPOLIECCOB, Y4eTa JIECHOTro (oHzaa
U JISCOIOJIb30BaHus. B pe3yibrate BHEIPEHUS] PErHOHAILHON TCOMH(POPMAIIMOHHON CUCTEMBI « YMHBIH
JIec» KOHCOIMANPOBAHbI BCE JaHHBIE O JIECHOM (DOHE U IPyTHE CBEACHUS, HEOOXOIMMBIE TSl OpraHu3a-
UM JIECHOTO y4eTa, ChOPMUPOBaH IH(PPOBOH IPOPHIH JTECOTAKCAIIMOHHON SIUHHUIIBI, TIPEIICTABIISFOIIEH

© Bopobsera T.C., bemos JI. A., Kerosa 1. 1O., 'anka K. B., 2023
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COBOKYITHOCTb JIOCTOBEPHBIX HU(POBBIX 3anKceil 000 Bcex BbIAENaX M X XapaKTePUCTUKAX, CBSI3aHHON
JIOTOBOpaMHU, JEKIApaLUsIMU, aKTaMU U JIPYTHUMHU JOKYMEHTaMH, aKTyalu3upyeMbIMU B IIPOLIECCE BEAE-
HUS JIECHOTO XO3SIMCTBA JIECOMOJIB30BATEIIMH.

Knioueevie cnoea: reonH)OPMALIMOHHBIE CUCTEMBI, JIECHOE XO3SHCTBO, aBTOMATH3ALMS IIPOLIECCOB
YIpaBJICHUs JECHBIM X03s1icTBOM, IlepMcknii kpaii

Scientific article

APPLICATION OF THE REGIONAL GEOINFORMATION SYSTEM
«SMART FOREST» IN THE FORESTRY MANAGEMENT
OF THE PERM REGION

Tatiana S. Vorobyova', Leonid A. Belov?, Yana Yu. Ketova’, Kristina V. Galka*

1234 Ural State Forest Engineering University, Yekaterinburg, Russia
! vorobyevats@m.usfeu.ru

2 belovla@m.usfeu.ru, http://orcid.org/0000-0002-6397-3681

3 yanhik.g@mail.ru

4 galkakristinal 987@gmail.com

Abstract. The introduction of digital technologies in all stages of forestry production is necessary
for the effective development of the forest industry. In order to minimize technical problems and their
consequences, geoinformation systems for forestry management have been developed and continue to
be improved. Perm Krai is no exception and the regional geoinformation system «Smart Forest» is being
implemented on its territory.

The purpose of the research is to evaluate the functionality of the regional geoinformation system
«Smart Forest» as a single information resource in the field of forestry management in the Perm Region.

The regional geoinformation system «Smart Forest» makes it possible to introduce mechanisms
for effective management of the forest complex — monitoring the progress of forest management and
a decision support system, which will improve the efficiency of management of the forest complex in the
region, including the implementation of national projects, state programs in the field of forestry, improve
the quality of documentation and reduce illegal logging and transportation of forests.

The «Smart Forest» information system includes all the main management functions for monitoring
the forest fund, industry participants and related business processes. It consists of a set of functional and
technological subsystems that provide the processes of collecting, processing, storing and presenting
information.

The regional geoinformation system «Smart Forest» is a state automated system for complex
automation of forestry management processes and is designed to form a single information resource
in the field of forestry management, information and analytical support for the processes of executive
authorities, organization of automated interaction of participants in the processes of forest fund
accounting and forest management. As a result of the introduction of the regional geoinformation system
«Smart Forest», all data on the forest fund and other information necessary for the organization of forest
accounting have been consolidated, a digital profile of the forest tax unit has been formed, representing
a set of reliable digital records of all allocations and their characteristics related to contracts, declarations,
acts and other documents updated in the process of forestry forest users.

Keywords: geoinformation systems, forestry, automation of forestry management processes,
Perm Krai
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BBenenue

Buenpenne 1udpoBbIX TEXHOIOTHIT HA BCEX 3Tanax
JIECOXO3STICTBEHHOTO MPOU3BOZCTBA HEOOXOMUMO IS
3¢ PEKTUBHOTO pa3BUTHS JECHOW oTpaciu. B HacTto-
SIIee BpeMsl CYIIECTBYET MHOXKECTBO IIPOTpaMM pas-
JIMYHOTO Ha3HAYEeHUS W (PYHKIIMOHAIHHBIX BO3ZMOKHO-
creil (Crpaterust pa3BuTHs JIECHOTO KoMmIuiekca, 2018).

KoMrmeke CcymecTBYIOMUX OTPaCIeBBIX — IIPO-
TPAaMMHBIX TIPOAYKTOB JUIS BEACHHUS JIECHOTO XO3sii-
CTBa W 3arOTOBKH JIPEBECUHBI MIPE/ICTABIICH B TAOIHIIE
(EBuenko, Beprakopa, 2020; OmneraeB, YepmHBIX,
2020; Yepmnsbix, ['onosanos, 2018; Uubucosa, 2019).

[ToxpbITast JEeCHOM PACTUTENBHOCTBIO IUIOIAAb
B IlepMmckom kpae coctapimsieT 12 miH ra. Exxerogmbrit
o0beM 3arotoBku — 7,8 MJIH M* apeBecuHbl. CpeHe-
TOI0BOE KOJIMYECTBO JICCOIONIB30BaTEC COCTAaBISET
287 mpeAnpusTHii.

Kak n MHOTHE OTpaciu Hallei CTpaHsbl, JIeCHas OT-
pacib [lepMcKoro kpasi CTanKUBAeTCs C PSIOM TEXHH-
YECKHUX MPOOJIeM:

— OTCYTCTBYIOT aKTyaJbHbIC NaHHBIC XapaKTepH-
CTHKH JICCHOTO (JOH/IA;

— JTaHHBIC JIECOYCTPOWCTBA HE MMEIOT MPOCTPaH-
CTBEHHOH MPHBSI3KH;

— MOTEHLHUAIbHBIE HHBECTOPHI HE MOMYYaIOT JaH-
HBIE O TOCTYIHBIX JICCHBIX PECypcax;

— YCTapeBILIME TAKCALUOHHBIE JaHHBIE IPUBOIAT
K 3aHKEHHIO JICKIIApUPyEMbIX 00bEMOB 3arOTOBKH;

— OTCYTCTBHE CBSI3U C KapTorpauyecknMu aH-
HBIMU IIPENATCTBYET HUCIIOJIB30BAHUIO CIIyTHUKOBOIO
MOHHUTOPUHTIA;

— HE aBTOMaTU3UPOBAHBI OM3HEC-TIPOIIECCH B3aH-
MOZIEHCTBHSI OPTaHOB MCIIOJHUTEIBLHOMN BIIACTH C JIECO-
MOJIb30BATEISIMU;

EIrANC
U CIIEJOK C HEW» MO3BOJISIET BHOCUTH HECONIACOBAH-

— denepanpHas «Y4er JpeBECUHBI
HBIC MEXJy CO0Oi JaHHBIE (MOXHO 3aperUCTPHUPO-
BaTh CJICNKY, HE 3aJICKIIapUPOBAB COOTBETCTBYIOIIHE
00BEMBI JIPEBECHHEI);

— HeJerajgbHas 3ar0TOBKa, TPAHCIIOPTUPOBKA, Xpa-
HEHUE U nepepaboTKa JIPEBECHHBL;

— yiiep0 SKOHOMHUKE OT BOBIICUCHHSI B 000POT JApe-
BECHUHBI, TIOJTy4YeHHOUN He3akoHHBIM mmyTeM ([lomskosa,
2018; [Ipobnemsr. .., 2019).

BelmenepeuriciieHHbIe  POOJIEMbl MOTYT TPHUBO-
JIITB K CIICITYFOIIIUM TIOCIICICTBUSIM:

— HE3aKOHHbBIC PYyOKH, yIIepO OT KOTOPBIX JIECHO-
My (onay orieHuBaetcs B 30 ThiC. M® IPEBECUHBI, WITH
257 mMiH pyo0. A7t BCEro Kpasi;

— TEHEBOW 00OpOT NMPEBECHHEI, TIPU 3TOM YIIEpO
HKOHOMHKE COCTaBIIsieT mopsiyika 1,5 miH M* JpeBecu-
HBI, WK 2 MiIp[ pyo.;

[IporpaMMHBIe POTYKTHI JIs JIECHOTO XO35HCTBA U JIECO3ar0TOBOK
Software products for forestry and logging

Kareropus
Category

HanmenoBanne
Name

1. Ckuazackoii u OyXrajaTepCcKuil yder JieCoMaTepralioB
Warehouse and accounting of timber

1C: YmpaBieHue 1eco3aroTOBUTENbHBIM IPEAPUITHEM
1C: Management of a logging enterprise

1C: Ynpasnenue nepeBooOpadaThIBAIOIIUM IPEAIPUATHEM
1C: Management of a woodworking enterprise

2. TeonH(OpMaIHOHHBIC CHCTEMBbI YHHBEPCAIBHOTO Ha3HAYCHUSI
Geoinformation systems of universal purpose

ArcGIS
Maplnfo Professional
QGIS

3. OrpacieBblie CrelraaTi3upOBaHHbBIE TIPOTPAMMBI
Industry-specific specialized programs

ABEPC: Ynpasienue jiecHbIM (HOHIOM
AVERSE: Forest fund management

ABEPC: MarepuanbHo-AeHeKHas OL[EHKA JIECOCEK
AVERSE: Material monetary valuation of logging siles

I'IC TOPOL_L/GIS TOPOL L
I'C JIECOOH/J / GIS LESFOND
JlecI'IC / LesGIS

ParmaGIS
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— HEIONOCTyIUICHHE A0X010B B Oromker llepm-
ckoro kpas He MmeHee 100 muH py0. Hajoros,
250 muH py0. — myara 3a MoJib30BaHUe MPUPOIHBIMHU
pecypcami.

C 1enpro MUHMMHU3AIUK YKa3aHHBIX TEXHUYECKUX
MpoOJIeM M BX TIOCIIEACTBUN pa3paboTaHBl U TPOIOII-
JKAlOT ~ COBEPILICHCTBOBATbCA TIEOMH(OPMALMOHHbIC
cucrembl (I'MC) ympaBneHus JIECHBIM XO3SHCTBOM.
TIepMmckuii Kpail He SBJISETCS UCKIIFOUEHUEM, U Ha €ro
TEPPUTOPUH BHEIPSETCS] peruoHalbHAsI reoMH(popMa-
mronHas cucteMa (PITUC) «Ymusiit nec». Buenpenue
nmaaHoit PI'MIC mo3BomuT co3marhk eauHbIA WHGOP-
MaLMOHHBIH pecypc B cdepe ymnpaBieHHs JIECHBIM
x034a1icTBOM IlepMCKOro Kpasi, MO3BOJISIFOIUMN BECTH
KOHTPOJTb 32 JIECHBIM (DOHIOM, YYaCTHHKaMH OTpac-
JY W CBA3aHHBIMH C HUMH OW3HEC-TpoLeccamH, Jie-
COIOJIb30BAaHUEM, MOHHMTOPHHIOM TPAHCHOPTHUPOBKHU

1 3arOTOBKHU OIPEBCCHUHBI.

b, 00bEKTHI
U METOANKA HCcTe0BaHMI

Lenp uccnenoBanuii — OLEHNUTH (DYHKIIMOHATBHBIE
BO3MOKHOCTH PETHOHAIBHON TeonH(OpMAIIIOHHON
CUCTEMBI «YMHBIN JIEC» KaK €IWHOTO MH(OpMAaInoH-
HOro pecypca B cdepe ynpaBieHHs JECHBIM XO35H-
ctBoM Ilepmckoro kpas.

OOBeKT HuccneoBaHNi — TMPOTPAMMHBIN TPOAYKT
PTUC «YMmHBII Jec», pa3paOOTaHHBIA CIIEIUATHEHO
quts [lepMckoro kpasi, yYUTBIBAIOUIMNA €0 SKOHOMUYE-
CKYI0, COLMAJIbHYI0, TeOrpa)uuecKyIO 1 30HaJIbHO-THU-
MOJIOTHYECKYIO CHELU(HUKY.

Pe3ynbTarsl nccieaoBanus

PTUC «YMHBIH Jlec» MO3BOJSET BHEAPUTH MeXa-
HU3MBI () PEKTUBHOTO YIIPABICHHUS JIECHBIM KOMILICK-
COM — KOHTPOJb XOAa JIECOTOJB30BAHMUSA M CHCTEMY
HOAIEPKKHU MIPUHSTHUS PELICHUH. DTO MO3BOJIMT IOBbI-
cuTh 3Q(EKTUBHOCTH YIPABICHUS JIECHBIM KOMILICK-
COM pETrHOHa, BKJIIOYAs BBIMOJHEHNE HAIMOHAIBHBIX
MPOEKTOB, TOCIIPOrpaMM B cepe JECHOro X03sHCTBa,
MOBBICUTh Ka4€CTBO JIOKYMEHTAI[MM M CHHU3HUTH HE3a-
KOHHBIE 3aTOTOBKH M TPAHCTIOPTHPOBKH APEBECHHBIL.

WNnudopmarnmonnas cucrema PITUC «YMHBIH ec»
BKJIIOYaeT BCE OCHOBHBIC yIpaBlIeHUECKUE (YHKIMN
M0 KOHTPOJIO 32 JIECHBIM (POHIOM, YIaCTHUKAMH OT-
paciy U CBSI3aHHBIMU C HUMH OW3HEC-IIPOLIECCAMHU.

OHa cocTouT U3 Habopa (PYHKIMOHAIBHBIX U TEXHO-
JIOTUYECKUX TOJICUCTEM, 00ECIICUMBAIOIIMX IPOIIEC-
chl cOopa, 00pabOTKM, XpaHEHUS W TPEIACTABICHIS
nH(pOpPMAITHH.

Pazpaborano 10 ¢pyHKIIMOHATBHBIX TIOJICUCTEM.

1. Yder necnoro onma.

. Jlecomonp3oBanue.
. JIN4HBI KAOUHET JIeCOTOIL30BATEIISL.

. AIMUHHCTPUPOBAHUE IUIATEKEH.

DN AW N

. IlperensnonHo-ucKoBast padbora.
6. JInunblii KaOWHET COTPYJHMKA HCIOJHHUTEIb-
HOTO OpraHa TOCBJIACTH.
7. Kocmuueckuii MOHUTOPUHT U3MEHEHHH B Jiec-
HOM (hoHTe.
8. Iloncucrema MHTErpamnuy.
9. HopmaruBHO-cnipaBouHast HH(GOpMALHs.
10. Xpanenue n 06pabOTKa TaHHBIX.
Brenpenne PITUC «YMHBINH 5ec» Ha TeppUTOPUHU
[lepmckoro kpasi o3BOJIUIO:
1) cokpatuth BpeMsi 00paOOTKH JIOKYMEHTOB
B 2,5 pasa. Ilocnennee, B CBOIO OYepe/b, TOBBICHIIO
3¢ deKTUBHOCTh B3aUMOJECHUCTBHUS JIECONOJIb30BaTeNeH
1 OpPraHoB BJIacTH;

2) ynpocTuTh MOJATOTOBUTEIbHBIX

npouenypy
1 OCHOBHBIX pa0oT mpu oTBoze Jiecocek. o BHempe-
nust PITUC necononb3oBatenb JOMKEH ObLT 00paTHTh-
csl B JICCHUYECTBO 32 TUIAHOM MECTHOCTH, BBIEXaTh Ha
Y4YacTOK, ITOATOTOBUTH KAPTy-CXeMy pa3paboTKu Jieco-
CEeKH, OOPMHTH COOTBETCTBYIOIINE TOKYMEHTHI M Ha-
MPaBUTh UX B JIECCHUYECTBO JIJIs corltacoBanust. st oT-
BOZIa JIECOCEK C MCIOJIB30BAaHUEM IIPOrPAMMBbI « YMHBIN
necy poctatouno umetb GPS-tpek. lannsie GPS-Tpe-
Ka IMITOPTHPYIOT B CHCTEMY, OHH OyIyT OTOOpasKeHbI
Ha KapTe B «JIMYHOM KaOWHETe» MOJIb30BaTels U J0-
CTYIHBI YIPABISIOMIUM opraHaM. Ha ocHOBaHHMH 3THX
JTAHHBIX JIETKO C(hOPMHUPOBATH BCE HEOOXOTUMBIE JIOKY-
MEHTHI U cxeMbI (puc. 1);

3) BKIIOUYUTH BCE OCHOBHBIC YIIPaBICHYECKHE
(GYHKIMH 110 KOHTPOJIO 32 JIECHBIM (DOHJIOM, y4acT-
HUKaMH U CBS3aHHBIMHU C HUMU OM3HEC-TIPOLIECCAMH.
PI'UC cocroutr u3 Habopa (yHKIHOHATBHBIX U TEX-
HOJIOTHUECKHUX ITOACUCTEM, 00ECIICUNBAIOIMINX COOp,
00paboTKy, XpaHeHHe W MpeJCTaBIeHue HHPOpMa-
mun. B Hacrosiiee BpeMsi pazpaOoOTaHbl cleIyOUIHe
OCHOBHBIE

MOJICUCTEMBI:  «AJIMUHUCTPHUPOBAHUE

aTexe» (Aas opraHu3alMd M KOHTPOJs cOopa
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IJIATeKEH rOCOpraHaMM 3a HCIOJIb30BAHHE JIECHBIX
pecypcoB), «Jlecomonb3oBanue», «OxpaHa JIeCOB OT
MOXKapoB», «3ammTa JECOB OT BPEAHBIX OPTaHU3-
MOB», «Y4er yiecHOro (oHmay, «JIMuHbIi KaOWHET
JISCOTOJIb30BaTels». Pabora 1Mo MPOEKTUPOBAHUIO
MOJICUCTEM TIPOJOIIKACTCS, M B OiMKailiee Bpems
IJIAHUPYETCSl 3allyCTUTh BTOpYI0 ouepenb: «llpe-
TEH3MOHHO-MCKOBas paboTa» (B TOM YHUCIIE y4YeT Ha-
PYIICHUH, HE3aKOHHBIX PYOOK, aJIMHHUCTpPATHBHAS
OTBETCTBEHHOCTH, B3bICKaHHE YIIEPOOB M HEYCTOEK),
«MOHUTOPUHT TPAHCIIOPTUPOBKHU APEBECUHB», «Jle-

G Gmai @8 YouTwe 9§ Keprs [ Mailru: nowms, now..
v PIHC "YMHbIWA NEC”
8 S Q
v @ Kaprorpaduueckue ocHOBb
v @ Obuwe reocnon
v Mnaxwers
v ChyTHMKOBbIE CHAMIA
v @ nNecroit pong

v @ Jleconobaos3uie
v @ Necrsle yuacTn
v Necoewn

v Mpoexrsi ocsoss necos
v KOCMOMOHHTOIMHT

v MOHATODMHT TPaHCOPTPOBKA

COBOCCTaHOBIICHHEY, «3allUTa JIECOBY, «Y4eT 000po-
Ta JIPEBECUHBI».

B nacrosmee Bpems PIUC aktuBHO BHempsieT-
csl M anpobupyercs Ha 0a3e BeAyIIMX NpeIupusTHN
[pukamps: I'Tl «llepmckas memmono3Ho-OymMakHast
xomnanus»» 1 OO0 «KpacHbiit OKTOpB», a TakKe
B JBYX JiecHHMUYeCcTBax. [lepBbIMU HCIIBITAaHUS TIPOXO-
IST TocucTeMbl: «Jlecomosp3oBanue» obecrednBa-
€T aBTOMAaTH3alMI0 B3aHMMOJCHCTBUS YIIOJHOMOYEH-
HBIX COTPYIHHKOB C OpraHamMH BiacTu U «JIM4HbIHA
KaOWHET Jiecornolib3oBareisy (puc. 2), GyHKIUOHAI

B
+
=l

Puc. 1. [Ipumep umnopruposanus nanueix GPS-tpeka B PITYIC «YMHBIH Jtecy
Fig. 1. Example of importing GPS track data into the Smart Forest RGIS

¢« >c
G Gmail @ YouTube @ Kapru [@ Mailru: noura, nom.

:
J0BPO MOXATOBATb B PTUC "YMHbIW JTEC"!

2 Havano paborst

& umlespermkrai.ru/app/#/forms/page_home

3ARBKA HA NIPEAOCTABNEHME NPAB OCTYNA
&) Kapra nechsix pecypcos.

B 3asmka wa npexocTaBEHHe paB

@ Yuer necroro onga Cravare wabion

., Ompasims sanexy
% Necononssosarie - HanpassT Ha aapec

() AQMIHICTPIPOBaKIe NAaTeX@R
TEXHUYECKAS NOAAEPXKA NONb30BATENE/

A’ KocomonuTopuHr ! PyKoBOICTBO MoTb30BaTenspdfl

Crauare
Peectp aaneneHiti rpaxaaH Ha
3KnIoeHIe AOTOBOPOS KynAM- " pdf
npoAaxm - e
paf
Peectp npukazoe 06 0T80AE Necocek L
'ANR NPEAOCTABNEHIA APEBECHHBI Crgame

rpaxaaHam
Cucreva

Cucreva I

A Nuskibiii kabueT nons3oeatens

Puc. 2. BHenHuil BUJ] IMYHOTO KaOHHETA JIECOTOIb30BaTENS
Fig. 2. Appearance of the personal account of the forest user
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KOTOPOTO T03BOJISIET OQOPMIISITE HEOOXOIUMBIE J10-
KYMEHTBI, B TOM UHUCJIE JECHYIO JEKJIapaluo, 1 Ia-
HUPOBATh XO3SAWCTBEHHbIE MeponpusTus. Kpome
TOTO, JIECOTIOJIb30BATENN B JIMUHOM KaOMHETEe OymyT
OTpaXkaTb BCE BBIIIOJHEHHBIE U ILUIAHUPYEMBIE MEPO-
MPUATHUS TI0 3aIUTE JIECOB OT MOXKAPOB, BpEAUTENCH

n OOJIE3HEN.

3akioueHue
PTUC «YMHbII 5ecy» ABIAETCS TOCYIapCTBEH-
HOM aBTOMAaTHM3UPOBAHHOM CHUCTEMOMW JJI1 KOMILIEKC-
HOI aBTOMAaTH3aIll{ MPOIIECCOB YIPABICHUS JIECHBIM
XO3AWCTBOM W TIpEIHA3HadeHa Uis (OpPMHUPOBaHUS
eMHOTo MH(OPMAIIMOHHOTO pecypca B chepe ynpas-
JICHUSI JIECHBIM XO3STHCTBOM, WH(MOPMAIMOHHO-aHa-

JUTUYECKOrO O0ECreueHHs IPOLECCOB JESATEIbHO-
CTH OPraHOB UCIOJHUTENBHOMN BIACTH, OpTaHU3alluU
aBTOMAaTH3MPOBAHHOTO B3aWMOJCHCTBHS y4YaCTHH-
KOB MPOILIECCOB yueTa JIECHOTo (OHIA U JIECOIOIb-
30BaHMsL.

B pesymerare BHenpenns PIUC «YmuBIH necy
KOHCOJIMIMPOBaHbl BCE JaHHbIE O JeCHOM (oHzae
W JpyTUE CBEICHHUS, HEOOXOAUMBIEC IS OpTraHHU3aIiN
JIECHOTO yd4eTa, chopMupoBaH HOU(POBOH MPOPIITH
JIECOTAKCALMOHHOW €ANHMLIbI, IPEICTABIISIOIIEH COBO-
KyIHOCTb JIOCTOBEPHBIX IU(POBBIX 3amuceit 000 Bcex
BBIJIENIaX ¥ MX XapaKTePHUCTHKAX, CBI3aHHON IOTOBOpa-
MH, JIEKIapalysIMH, akTaMHl U JPYTUMH JOKYMEHTaMH,
AKTYaJIM3UPYEMBIMHU B NTPOIIECCE BEACHUS JIECHOTO XO-

3SMCTBA JICCOMOJIH30BATCIISIMH.

CnucoKk HCTOYHHKOB

Esuenxo A. B., Bepmakosa IO. B. Anann3 0CHOBHBIX NPOrPaMMHO-CTPAaTErMYECKUX JTOKYMEHTOB B cdepe Hc-
MOJTb30BaHMs IIM(POBBIX TEXHOJIOTUH B YIIPABICHUH JIECHBIM X03stiicTBoM Poccuu // EcrecTBeHHO-TYMaHU-
tapabie uccnemoBanus. 2020. Ne 27 (1). C. 92-98.

Onnemaes A. C., Yepunvix A. . CpaBHUTENbHBIN aHaIN3 UHPOPMALMOHHBIX MPOTPAMMHBIX MPOIYKTOB AJIS
necHou orpaciu // Jleca Poccuu u xo3stictBo B Hux. 2020. Ne 1 (72). C. 32-38.

Tlonsikosa O. A. TlpoGneMbl W TEPCIIEKTHBHl MHBECTHUPOBAHUSA B JecHOW Komimiekc Poccum // Forest Engi-
neering : MaTepyaibl HAyYHO-TIPAKTUIECKON KOH(EPEHINH ¢ MEeKAYHAPOIHBIM ydacTreM. Skytck, 2018.
C. 187-190.

IIpo6iemMbr 1 OCHOBHBIC HAIIpaBIICHUS pa3BUTHs JiecHON oTpaciu Poccuu / B. B. becnanosa, A. B. I psazvkun,
U A. Kasu, H.B. Bensesa, A. C. Kpusonozosa // JxoHoMHKa U 3()(HEKTUBHOCTh OpraHU3alMK MPOU3BOJI-
ctBa. 2019. Ne 30. C. 13-16.

Crpaterus pa3BuTHS JIeCHOTO KoMIuiekca Poccuiickoit @eneparun mo 2030 roma : yTB. pactopsbkenueM [pa-
ButenbcTBa Poccntickoit denepanmn ot 20 centaops 2018 1. Ne 1989. URL: http://www.garant.ru/products/
ipo/primer/ doc/71960006 (nara oopamenus: 12.01.2023).

Yepmnvix A. U., Tooosanos I A. IHpopMaImOHHBIE TEXHOJIOTUH B JICCHOM XO3SIMCTBE // YCIIEXU COBpPEMEH-
Horo ectecTBo3Hanus. 2018. Ne 10. C. 85-89.

Yubucosa Y. C. ndopMaiioHHbIE TEXHOJIOTHH B JIECHOM X03sicTBe // Onoxa Hayku. 2019. Ne 19. C. 85-86.

References

Chermnykh A. 1., Godovalov G. A. Information technologies in forestry // Successes of modern natural science.
2018. Ne 10. P. 85-89.

Chibisova 1. S. Information technologies in forestry // Epoch of Science. 2019. Ne 19. P. 85-86.

Evchenko A. V., Vertakova Yu. V. Analysis of the main program and strategic documents in the field of the use of
digital technologies in the management of forestry in Russia // Natural sciences and humanities research.
2020. Ne 27 (1). P. 92-98.

Opletaev A. S., Chermnykh A. 1. Comparative analysis of information software products for the forest industry //
Forests of Russia and the economy in them. Ne 1 (72). 2020. P. 32-38.



80 Neca Poccuun 1 X03AMCTBO B HUX Ne 1 (84),2023 .

Polyakova O. A. Problems and prospects of investing in the forest complex of Russia // Forest Engineering :
mater. sci. — prakt. conf. with international participation. Yakutsk, 2018. P. 187-190.

Problems and main directions of development of the Russian forest industry / V. V. Bespalova, A. V. Gryazkin,
1. A. Kazi, N. V. Belyaeva, A.S. Krivonogova // Economics and efficiency of production organization. 2019.
Ne 30. P. 13-16.

The strategy for the development of the forest complex of the Russian Federation until 2030: approved
by the Decree of the Government of the Russian Federation dated September 20, 2018 Ne 1989.
URL: http://www.garant.ru/products/ipo/primer /doc/71960006 (accessed: 12.01.2023).

Hngpopmayusa 06 aemopax
T. C. Bopobvesa — kaHOuoam cenbCKOXO3SIUCMEEHHbIX HAYK, OOYEHNM,
JI. A. Benos — kanoudam cenbCKoXo3aUCmM8eHHbIX HAYK, OOYeHn,
A FO. Kemosa — mazucmp;
K. B. I'anxa — maeucmp.

Information about the authors
1.S. Vorobyova — Candidate of Agricultural Sciences;
L.A. Belov — Candidate of Agricultural Sciences;
Y Y. Ketova — student;
K. V. Galka — student.

Cmamwsi nocmynuna ¢ peoakyuto 17.01.2023; npunsma k nyonuxayuu 15.02.2023
The article was submitted 17.01.2023; accepted for publication 15.02.2023.




Ne 1 (84),2023r. JNeca Poccnm 1 Xx03AMCTBO B HUX 81

Jleca Poccun u xo3stictBo B HuX. 2023. Ne 1. C. 81-87
Forests of Russia and economy in them. 2023. Ne 1. P. 81-87

Hayunas crarps
YK 630.8
DOI'10.51318/FRET.2023.47.14.009

BUO3HEPITETUYECKAS BA3A CENbCKUX TEPPUTOPUN
B KOHTEKCTE CTPATErM PA3BUTUA NECHOIO KOMIJIEKCA
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Annomayusa. Pazputue CelnbCKOXO3SUCTBEHHOIO MPOU3BOJICTBA U CEIBCKUX MOCEIECHUN mocpea-
CTBOM pPa3BUTHA DHEPTCTUKU JICCHBIX TeppI/ITOpI/Iﬁ C UCHOJIb30BAHUCM APCBECHBLIX OTXOA0B SABJIACTCA
aKkTyaJlbHOH mpoOiemMoid. [TockombKy cenbckue HaceleHHBIE MyHKTHI B CBEpIIOBCKON 00IacTH, Kak
MIPaBUIIO, HAXOMIATCSA Ha JIECHBIX TEPPUTOPHUSIX, TO IEIECO00pa3HO MPOOIEMBI Pa3BUTHS CEIHCKOTO
XO3SICTBA U JIECHON NPOMBIIUIEHHOCTH, COLUAIBLHOIO PA3BUTUS YPAJIbCKUX JIEPEBEHb pELIaTh KOM-
miekcHo. Jlec Tpy TakoM TOAXO/IE SIBISETCS HCTOYHUKOM MECTHBIX CTPOHMTEIHHBIX MaTepHajoB, a OT-
XOJIBI JIECOIIepepabOTKU MECTHBIX MPEANPUATHA U HU3KOCOPTHAS JIPEBECHHA OYIYT CIIY)KUTH JISIICBBIM
1 9KOJIOTHYECKH YHUCTBHIM TOTUTMBOM JUJISl TIOJTy4EHUS TETNIOBOM U JIeKTpudeckoil aneprun. Crpareruei
pa3BuTHUs JecHoro komruiekca Poccuiickoit denepanun g0 2030 r. npegycmarpuBaeTcs, YTO B MHOTO-
JIECHBIX paliOHaX MPOMOJIKUTCS padoTa MO OCYIIECTBICHHUIO TEIJIOCHAOKEHUS CEIBCKHUX IMOCEICHUN
C UCTIOJIL30BAaHUEM JIECHBIX PECYPCOB, CO3AHHIO B JICCOMPOMBIIINICHHBIX OpTaHU3AIUIX TTPOU3BOJICTBA
aJFTEPHATHBHBIX BUJIOB TOIIMBA HAa OCHOBE JIPEBECHBIX OTXO/I0B. B paboTe 1aHo TeXHUKO-3KOHOMHYe-
CKOe 000CHOBaHUE Pa3BUTHs OMOIHEPTETUIECKIX TEXHOJOTHI B CEIBCKOW MECTHOCTH Ha TEPPUTOPHH
CBepIoBCKOi 00acTy.

Knrouesnie cnosa: cenbckie TEPPUTOPHH, TPEBECHOE TOIUINBO, OMOIHEPTETHKA, IPEBECHBIC OTXOBI
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Abstract. The development of agricultural production and rural settlements through the development

of energy of forest areas with the use of wood waste is an urgent problem. Since rural settlements in

the Sverdlovsk region, as a rule, are located in the forest areas, it is advisable to solve the problems

of agricultural and forest industry development and social development of the Ural villages in an

integrated manner. The forest is a source of local construction materials, and wood waste from local

companies and low-grade timber will serve as a cheap and environmentally friendly fuel for heat and

electricity production. The strategy of development of forestry complex of the Russian Federation until

2030 provides that in multi-forest areas will continue work on the implementation of heating in rural

settlements with the use of forest resources, the creation of the forest industry organizations to produce

alternative fuels based on wood waste. The paper provides a feasibility study for the development

of bio-energy technologies in rural areas in the Sverdlovsk region.

Keywords: rural areas, wood fuel, bioenergy, wood waste

BBenenue

B ycnoBusix 3KOHOMUYECKUX CAHKIUH, TOMHUMO
npeanpuHATEIX [IpaBurenscTBoM PD Mep mo cradu-
JU3anui PUHAHCOBOW CHUCTEMBI M (PHHAHCOBOHW TIOA-
JEP)KKH psifia OTEUECTBEHHBIX OCHOBOOOPA3yIOIINX
IIPOMBIIIUIEHHBIX TIpeanpuaTuii, ot llpaBuTembcTBa
P® xayT akTUBHBIX AEUCTBUH MO (HOPMUPOBAHHUIO
YIIPABIIEMOTO BHYTPEHHETO PhIHKA IPOAYKIIMH U yC-
nyr. Kak u3BeCTHO, CYIIHOCTb TaKUX JICUCTBUN B KpHU-
3WCHOM CHUTyallull COCTOMT B OXXWBJICHHH, & 3aTeM
B pOCTEe NMPOMBINIIEHHOTO MPOU3BOJICTBA Ha OCHOBE
Mep, IPEANPUHUMAEMBIX U POCTa BHYTPEHHETO TI0-
TPeOUTENBCKOTO crpoca. 3ajada CEroMHSIIHErO THS
COCTOMUT B TOM, 4TOOBI MaKCUMaJIbHO COCPEI0TOUNTh
Ha BHYTPEHHHUU PBIHOK TaKHWe OTPACId MPOMBIIUICH-
HOCTH, KaK METaJUTypTHsl, JIECHAs! TPOMBIIILIEHHOCTb,
He()TEXUMUSI, KOTOPhIC TPATUIIMOHHO TATOTEIH K pa-
0oTe Ha 3apy0eIKHOM PHIHKE.

B cBsi3u ¢ 3TUM TIpecTaBIsSeTCs, YTO COBMECTHOE
pa3BUTHE arpo- ¥ JECOMPOMBIIIIEHHOTO KOMITJIEKCOB
B CBepUTOBCKO 007acTH SBUTCS TEM CPEICTBOM,

KOTOPOE TO3BOJMT NPEOAOJIETh KPHU3UC, MNpPUYEM
OJHOBPEMEHHO IMEPEBECTH ATH OTPACIU HA YPOBEHb
MIPOU3BOIUTENILHOCTH TPYy/Aa B COBPEMEHHBIX TEXHO-
JIOTHSIX.

[lepen xurtensmu CBepmIoBCKOH oOnacTu mo-
CTaBJIEHbl Ba)KHEHIINE 3a/aud IO MEPCIEeKTUBHOMY
Pa3BUTHUIO CEJIBCKOTO XO3SIMCTBA M COLUAIBHOMN JKU3-
HU CeNbCKUX noceneHuil. B ocuoBy Crpareruu pas-
BUTHUS arpONpPOMBIIIJIEHHOTO KoMIuiekca CBepIioB-
ckoit obiactm Ha mepuon mo 2035 . (Crparerwus...,
2019) moNOXEeHO KOMIUIEKCHOE Pa3BUTHE CENbCKUX
HACEJIEHHBIX IyHKTOB. PelieHne 3a/1auu KOMIJIEKCHO-
IO pa3BUTHSA CEJILCKUX TEPPUTOPUI 0OECIICUUT MOBbI-
IIIEHHE YPOBHsI KauyecTBa KU3HU Ha Celle, YTO, B CBOKO
odepellb, TOBIUSET Ha pocT d(PPEKTHBHOCTH U yBe-
JMYCHHE 00BEMOB IIPOU3BOICTBA B arpOINPOMBIIIIICH-
HOM KOMIUIeKce. Peanmuzanuss NMpUHATBIX IpOrpamm
NpPU3BaHa PEIIUTh PsJ] TPOOIEM:

— Pa3BepHYTh HEraTUBHBII TPEeHA B IeMorpadude-
CKOH CHTyalluM Ha ceJjie, He JOITyCTUB CHHMKEHUS YHC-
JIEHHOCTH CEJILCKOTO HACEJICHHUS;
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—co3[arh JIONOJHHUTEIbHBIE paboune Mecra
B arpOIMpPOMBIIIJICHHOM ITPOU3BOJICTBE;

— BOBJIEYb B CEBOOOOPOT 3a0pOIIIEHHBIE 3eMJIH;

— MOBBICUTH A(PPEKTUBHOCTh CEIHCKOXO3SHCTBEH-
HOTO NPOU3BOJICTBA.

enpro CTparerun SBISETCS MMOBBIIICHUE YPOBHS
JKU3HH CEITbCKUX JKUTeNle ¢ 00ecriedeHueM UX KOM-
(OPTHBIM KIITHEM, METUIIMHCKAM, TOPTOBBIM M OBITO-
BBIM OOCITY)KHBaHHEM, KaueCTBEHHON TpPaHCIIOPTHOM
WHPPACTPYKTYPOH, C IPEIOCTABICHUEM IIIMPOKUX BO3-
MOXKHOCTEH JUIsl TTOMy4eHHs paboThl M 00pa3oBaHUsL.
Bce a10 cocraBimsier HamexHBI (YHIAMEHT TIPOIO-
BOJILCTBEHHOH Oe3omacHocTH CBEpsTIOBCKON 00NIACTH.

ITockonbKy  CEenbCKHME  HACENCHHBIC  ITyHKTHI
B CBep/IOBCKO 00/1aCTH, KaK MPaBHUIIO, HAXOAATCA Ha
JIECHBIX TEPPUTOPHUSX, TO IIEIeCO00pa3HO MPOOIEMBI
Pa3BUTHUS CETTBCKOTO XO3SICTBA U JIECHOM POMBIIILIICH-
HOCTH, COIIMAJIbHOTO Pa3BUTHA YPaJbCKUX JEPEBEHBb
pemars KOMIUIeKCHO. Jlec py TakoM MOAXOJIe SBIISET-
Csl ICTOYHUKOM MECTHBIX CTPOUTEIBHBIX MaTepPHAJIOB,
a OTXO[BI JIECOTIEPEepabOTKH MECTHBIX MPEANPHIATHI
Y HU3KOCOPTHAS JAPEBECHHA OyIyT CIYXKHUTh JCTICBBIM
U DKOJIOTHYECKU YHCTHIM TOIUIMBOM JJISl TOJTY4CHUS
TETUTOBOM M JIEKTpUIECcKOi sHeprun. CTparerueit pas-
BUTHUS JiecHOTO komIuiekca Poccuiickoit denepanun
1o 2030 r. mpeaycMaTpuBaeTCsl, YTO B MHOTOJIECHBIX
paifoHax TPOFOIDKHUTCS paboTa MO OCYIIECTBICHUIO
TETTIOCHA0KEHUST CENbCKUX TIOCENIEHUH C HCIIONB30-
BaHMEM JIECHBIX PECYPCOB, CO3/JaHUIO B JIECOTIPOMBIIII-
JICHHBIX OPTaHM3AIMAX TPOU3BOACTBA AIBTCPHATHB-
HBIX BUJIOB TOIUTMBA Ha OCHOBE JPEBECHBIX OTXOIOB
(Crparerusi..., 2021). HuskoremneparypHoe BTOpHY-
HOE TeIUIo TeruioekTpoueHtpaneit (TOL]), yrumusa-
IIUS] KOTOPOTO B TOPO/IaX MpoOiieMaTudHa, MOXKeET ObITh
3¢ GEKTUBHO UCTIOJIL30BAHO ISl TETUIMYHBIX XO3SHCTB.
Coznaane HeOompmmx TOL[ TMO3BOIUT OpraHW30BaTH
Ha MeCTe TIepepabOoTKy CeNbCKOXO3IHCTBEHHOTO ChIPhS
Y OTXOJIOB JIJIsI TTOJTYYCHUST PA3IMUHBIX TOBAPHBIX TPO-
JIYKTOB.

Pa3BuTHe COOCTBEHHOTO MPOM3BOJCTBA MPOAYKTOB
3eMJICICIIUSL U KMUBOTHOBOJICTBA B OOJIACTU YCTPAHHT
3aBHCHUMOCTH OT UMIIOPTa, & PACHINPEHUE UCTIOIB30Ba-
HUS TTUJIOMAaTeprasioB OyAeT CrocoOCTBOBATh BBITION-
HEHUIO TPOTpaMMbl Pa3BUTHSA MaJOATaKHOTO CTPOU-
TenbCTBa, NpoBo3mianieHHON Ilpesunentom Poccun,

YTO OOECIICUUT ITOBBIIICHHIO CIIpoCa Ha MPOAYKHHIO

CMEXHBIX OTpacieil MPOMBIILIEHHOCTH CBEepIIOBCKOM
00acTH, MOBBICUT 3aHSITOCTh HACETICHHS.

TakuM 00pa3oM, pa3BUTHE CEIBLCKOXO3SIHCTBEHHO-
IO IPOM3BOJICTBA M CEILCKHX ITOCEICHUH TIOCPEICTBOM
Pa3BHUTHS SHEPIETUKHU JIECHBIX TEPPUTOPHUI C MCIOJb-
30BaHMEM JIPEBECHBIX OTXOJIOB SIBIISICTCS aKTyalbHOU
POOIEMOI.

eab, 00bEKTHI
U MeTOIUKA UCCJIeI0BAHMS

Llenbro HACTOSILETO MCCIICNOBAHMS SIBISICTCS TEX-
HUKO-9KOHOMHYECKOe OOOCHOBAaHME pAa3BUTHS OHO-
SHEPreTHUECKUX TEXHOJIOTMH B CEIbCKOM MECTHOCTH.

ITo oObeMy CeEnbCKOXO3SHCTBEHHOTO TPOHM3BO/I-
ctBa CBepioBcKasg 00JacTh BXOAWT B JIECSTKY Be-
OyIMIUX PErHMOHOB CTPaHbl, MOCTaBIstomMX 1/3 mpo-
IYKIUH CEJIBbCKOTO XO03sicTBa. Uepe3 TeppUTOPHIO
o0NacTH TPOXOJUT CEBEpHAs TPaHHIA POCCHICKOTO
semutenienust. COCTosHUE 3eMenb B 00JIaCTH, COIIACHO
O(I)I/IHI/I&HI:HI)IM JaHHBIM, YXYyAIIWJIOCH: «B HECKOJIBKO
pa3 YMEHBIIIEHO BHECEHHE YI0OPEHHID, OJJHAKO, CCIIH
AQHAJIM3UPOBATh MUPOBbIE TCHACHIIMU Pa3BUTHUs arpap-
HOTO CEKTOpa M HanbosIee JMHAMUYHO PaCTYIICH «9KO-
JIOTUIHOM» JacTu, JaHHAsA XapaKTCPUCTHUKA ABIIACTCA
MO3UTUBHBIM (DaKTOPOM JUIsl Pa3BUTHS SKOJIOTHYECKU
YHCTOTO TaK Ha3bIBAEMOTO OPraHMYECKOrO CEIbCKOTO
XO3SHCTBA. DTOT CETMEHT PHIHKA, TIO JTAHHBIM 3aral-
HBIX SKOHOMHCTOB, SIBIISIeTCSl HamOojee AMHAMHUYHO
PacTyIIUM.

KOHHCHTpaIII/ISI " Pa3BUTHUC HACCJICHHBLIX ITYHKTOB
BOKPYT 3aBOJIOB ¥ IPOMBIIICHHBIX [IPEANIPUSITUH Ipe-
Bpatiio CBepUTOBCKYIO0 00NacTh B TEXHOTEHHBIN pe-
rroH. OJHAaKO MPHUPOAHBIE YCIOBHS (HATMYUE JOCTa-
TOYHOTO KOJIMYECTBA [UIOAOPOAHBIX HOYB U IIp.) AAIOT
PETHOHY BO3MOKHOCTB JIJIsl pa3BUTHSI CETBCKOTO X035IH-
crBa. [lpu cyiecTByIONUX TEHJAEHIUSAX WHBECTULIMU
U BJIOKEHHUSI B Pa3BUTHE CEIILCKOIO XO3AHCTBA Mallbl
u OeccuctemHsl. [yt mpuMepa: KanuTaabHbBIC BIOXKeE-
HUS B BOCTOUHBIN OKpyT (arpapHo-JIeCOXO3sICTBEH-
HBII PETHOH) MOYTH B TPHU pas3a HUKE, YeM B JpyrHe
TEPPUTOPHH, H, KaK CIEACTBHE, B TPH pa3a BBIIIE OIS
HE3aHSATOTO TPYAOCIIOCOOHOTO HACEIICHHS M B TP pa3a
HIDKE YPOBEHB JKU3HU.

HpOMI)IH_IHCHHaH IMMOJINTHKa pPeruoHa J0JDKHa
crmoco6cTBOBaThL (POPMUPOBAHUIO ATPOIPOMBIIIIICH-
HBIX CTPYKTYp Ha 0a3e COBEpIICHCTBOBAHUS CBSA3EH
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CEITbCKOXO3IUCTBEHHBIX MTPOU3BOAMTEICH ¥ ITPOMBIIII-
JIEHHBIX MNpeanpuAatuid. B3aumonelicTBue arporpen-
MIPUATHI C JIECHBIM CEKTOPOM IKOHOMHKH ITO3BOJIUAT
MOJYYUTh MOIIHBIA CUHEpPreTndeckuid IPQext st
Pa3BUTHUS CENIbCKUX TEPPUTOPHIA.

Paccmorpum  GHORHEpreTHYEeCKHH — TOTEHIHAI
JIECHOH TpOMBIIIIEHHOCTH CBEpATIOBCKON 00JacTH.
JlOTyCTHMBIi €XETrOfHbIH 00beM U3bSITUS IPEBECUHBI
B 9KCIUTyaTallHOHHBIX 1 3aIIUTHBIX Jiecax, 00ecreynBa-
FOIIMIA MHOTOIIENIEBOE, PAIMOHAILHOE, HEeTIPEPBIBHOE,
HEHCTOLIUTEIbHOE HCIOJIb30BAaHUE JIECOB MCXOAS M3
YCTaHOBJICHHBIX BO3PACcTOB PYOOK, COXpaHEHUS OMOJI0-
THYECKOTO pa3HOOOpasusi, BOAOOXPAHHBIX, 3AIIUTHBIX
1 UHBIX TOJIE3HBIX CBOWMCTB JIECOB, — pacyeTHasl JIecoce-
Ka JIeCHOTO (pOH/Ia 10 BCeM BHaM pyOok siecoB CBepy-
JIOBCKOW 00nacTH, Kotopas cocrasiser 24,8 muH M
(1,3% or obiero 3amaca JpEBECHHBI), B TOM YHCIIC
10,8 muta M 110 XBotHOMY X035#CcTBY (0,9 % 0T 06IIIETO
3araca JApeBeCHHBI XBOMHBIX HACAKIICHHN ).

[Tnomans 3emens jecHoro (oHAa, MeperaHHast
B TIOJIb30BaHUE ISl PA3UYHBIX II€JIel, COCTaBIIA-
eT 34% ot obuieil monaaM 3eMelb JiecHoro (hoHIa
CeepuioBckoii obnactu. Mcnonb3oBaHue JIECOB st
3arOTOBKH JPEBECHHBI OCYIIECTBISIETCS Ha OOIIei
Iomaau o6osaee 5,1 MiIH ra.

OcBoeHMe pacueTHOM Jecoceku (yCTaHOBJIEHHO-
ro (3aITaHUPOBAHHOTO) 00BEMA U3BSATHUS TPEBECUHBI)
no uroram 2018 . coctaBmino 8158.4 teic. M* (33 %),
B TOM YHCJIC 110 XBOWHOMY X03siCTBY — 4244,7 ThIC. M
(39%), mpon30MILIO YBETHUEHHUE ITOKA3aTEeNIs 110 CPaB-
HeHHr0 ¢ TakoBbiM B 2014-2017 rr. (Crparerus...,
2020).

Kpome orpomHOro pecypca pacueTHOH Jeco-
CeKH, B HACTOSIIEe BpeMsl KOJMYECTBO E€XKETOIHO
OCTaBIIIEMOM JPEeBECHHBI Ha JIecoceKax, KoTopas
MoTJia OBITh MCIOJIB30BaHA B Ka4eCTBE TOIUIMBA, CO-
crapnsier 110—120 Thic. M*. B oTBanax jecomUIbHBIX
MPEANPUIATHH 00JaCTH HAKAaIJIMBACTCSI TaKKe OKOJIO
120-150 ThIC. M’ HEHCIOJIB3YEMbIX H3MEIBUCHHBIX
JIPEBECHBIX OTXOJIOB.

Esxxeronno nHa tepputopun CBepIioBCKoi oOina-
CTH mpUpacTaeT okojo 15 MiH M® HU3KOCOPTHO#H JH-
CTBEHHOH JpeBECHUHBI, SIBISIOLICHCS B CBOEH Macce
JIPOBSIHBIM CHIPbEM.

CrnenoBarenpHO, Jieca CBepaIOBCKOW oOacTu
00JTa]af0T OrPOMHBIM TIPUPOTHO-PECYPCHBIM H JKO-

JIOTHYECKUM TOTCHIIUAIOM, KOTOPBIN MO3BOJUT MPH
HEYKOCHHUTEILHOM  COOJIONICHUN  JIECOBOACTBEHHO-
OKOJIOTHYCCKHUX Tpe60BaHHI71 K HUX HCIIOJIB30BAHUIO
YCTOWYHMBO U B JUIUTEIHLHON MEPCIEKTHBE 00eCeun-
BaTh moTpeOHOCTH CBEPATIOBCKOM 00IACTH B JICCHBIX
pecypcax.

Pe3ynbrathl un o0cy:kaenne

Ilo pacueram crenmaInCcTOB, CyMMapHas TEIUIO-
Ta CTOpaHUS €KETOIHO HAKAIUIMBAIOIICWCS W HEWC-
noJjip3yeMoil japeBecuHbl B CBepHjIOBCKO# oOnacTy,
KOTOpasi MOYKET CIY)KUTh TOTUIMBOM, COCTaBUT OKOJIO
28:10° Mkan (32,5-10° kBtu) (Jlobpaues u jap., 2015).

C yderoMm BiaKHOCTH ApeBecHOro tormaa 50 %
U TEPMHUYECKOTO K.II.J. DHEPreTUYEeCKUX YCTAaHOBOK
50% exeromHo 3a CYeT AOMOJHUTEIbHO IPUBJICYCH-
HOT'O APEBECHOTO CHIPhs B CBEpATIOBCKON 001acTH MO-
TYT OBITh BBEACHBI JOTIOIHUTEIBHBIE YHEPTETHIECKIE
MoIHocTH okojio 2500 MBT, B TOM 4mciIe TEIIOBOMH
mouHocT 1900 MBT 1 anextpudeckoll MOIIHOCTH
550 MBT.

Ecmu cunrarp, 94TO TOCTYITHOCTB 3TOTO CBHIPhSI CO-
crasisier 30% o oOmiero oobeMa UCXOI U3 HAJTHUMS
Ha CEJIbCKOXO3AHCTBEHHBIX TEPPUTOPHUSX JIECO3ar0TO-
BUTEITHBIX MIPEANPHUATHI H COOOPaKEHUH JIOTUCTUKH,
TO y’K€ B HaCTOAIIEE BpeMsl IOTIOTHUTENBHO TOTyyae-
Masi TeTJIOBasi M JIEKTPUYeCcKas MOIIHOCTH MOTJIH ObI
cocTtaBuTh coorBeTcTBEHHO 580 m 160 MBT. OO0Ommas
MoIHocTh — 740 MBT.

PacuetHoe 3HaueHHE TEIUIOTBOPHON CIIOCOOHOCTH
CBIPBIX JIPOB B pPeajbHOM Tiporiecce (TI0 JaHHBIM TIPO-
MmbiuuieHHo# rpynmnel CTOK misg npoexra TOL] ¢ mpu-
MEHEHHEM S5 TIApOBBIX KOTJIOB U 2 TypOOTEHEPaTOPOR)
cocranisier 1040 kkai/Kr.

[Mpu cxurannm 1 M* ApoB OyneT MONTYyYEHO OKOJIO
8-10° Mxkan snepruun. Ecnu npunsate croumocts 1 m?
npoB 500 pyO. ¢ y4eToM TPaHCHOPTHBIX PACXOIOB, TO
CTOMMOCTH | MKaJ1, osTy4yeHHOW Npu CKUTaHUH JIPOB,
coctasurt 0,0625 pyO.

3arparbl Ha APOBSHOE TOILIMBO IIPU TOIOBOM pac-
Xo71e peBecHoro TorumBa S -10° M mpeBecuHbI cocTa-
BaT 0,58 -10° pyo.

3a nocnennue 10 1eT MUHUMAaNbHAS LIEHA Ta3a Cco-
craBisuia mpumepHo 2100 py6. 3a 1000 M. B HacTosi-
mee BpeMs IleHa Taza modtd B 3 pasa Bbime (Cailt
0 IIaTeXHOH cucTeMe romane, 2021).
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Terutora cropaHusi MPHUPOAHOTO Ta3a — OKOJIO
8000 kxan/um’.

Opnna ThICSTMa KyoomeTpoB rasa jgact 8000 Mxkad,
IIpY 3TOM CTOMMOCTh | MKasl mpon3BeIeHHOTO Teria
U3 IPUPOIHOTO ra3a coctaBuT 0,262 pyo.

Torga obmiue 3arparsl Ha MPOU3BOACTBO KOJIMYE-
CTBa DHEPTUH C HCIIOJIh30BAaHHEM Taza B Ka4eCTBE TO-
TUIMBA (SKBUBAJICHTHOTO IPH CXXHTAHWUW JPCBECHHBI)
cocrassr 2,44-10° pyo.

TomoBoli sKOHOMHUECKHI APQPEKT OT MpUMeHe-
HUSL APOBSIHOTO TOIUIMBA BMECTO Ta3a, PaCCUUTAHHBIN
C WCIOJIK30BaHNEM HBIHEITHEH 1eHbl Ha ra3 2100 pyo.
3a 1 teic. M® raza (okoo 60 [0O/I), COCTaBJSIET
1,82-10° py0.

[Ipu 3TOM exerofHbIe 3aTpaThl HA Ta3 JUIA TOY-
yeHus1 00IIel sHepreTudeckoil MomHocTy B 740 MBT
coctasst 7,3 -10° pyo.

ITo omenkam peaipHOTO OW3HEC-TIAaHA yAEIbHAS
CTOMMOCTbH OOIIHX 3arpar B pacuere Ha | MBT o0meit
MIPOU3BOIUMOM SHEPTUH C UCTIONB30BAHUEM JIPOBSHOTO
TOTUTMBA, BKJIFOYAsI 3aTpaThl HA IPUOOPETEHNE 000pY-
JIOBaHWsI, TOIDIMBHOTO CKJIaJla, MPHOOPOB, HA MOHTAX,
MyCKO-HaJIaJIOYHbIe PabOThI, CTPOUTEIBCTBO 3JIAHMS,
coctapisieT 5,7 miH py0. Torma 3arparsl Ha BBOX He-
00XOIMMBIX JHEPreTUYECKUX MOIIHOCTEH TopsIKa
740 MBrT coctagsr 5,7 x 740 = 4,2-10° py0.

[Tpu oxxmmaemMom pocTe 11eH Ha ra3 JOXOIHOCTD IS
BBOJIMIMBIX MOIIIHOCTEH B pe3yJabTare rmepexoja ¢ rasa
Ha JIPEBECHOE TOIJIMBO M COOTBETCTBEHHO SKOHOMUYE-
ckuii 3 ekt BeIpacTyT MHOTOKpaTHO (TpyTaes, 2007).

COOTBETCTBEHHO, CPOK OKYITAaeMOCTH BHEIPEHUS
npoektoB TOL] Ha ApeBEeCHOM TOIUIMBE OyJIEeT YMCHb-
I1aThCs OT 2—3 JIET 10 MEHee OHOTO TOofA.

HeoOxomumMo OTMETHTB, YTO B HACTOSIIEE BpeMs
OTEUECTBEHHAS! MPOMBIIIICHHOCTh BBITYCKAET BCE He-
obxoammoe obopymoBanue st ocHameHus: TOI] pas-
HBIX DHEPreTH4ecKux ypoBHei. OOopynoBaHHe CpaB-
HUTEJIBHO HEJIOPOTOe, MOKa3aBIllee CBOIO HaJIe)KHOCTb.

Takum oOpasom, mpu cTpoutenscTBe cetu 1OL]
MaJIOH W CpeHe MOITHOCTH Ha JPEBECHOM TOILTNBE
OyzeT co3naHa Haje)KHasi SHepreTudeckas 0asza, mpu-
OmKeHHas! K MecTaM MoTPEONICHNST SHEPTHH.

B mepecuere ma morpedHocTH XKKX mpowmsso-
nuMoit Ha TOL[ »meKTpo’HEpruu JOCTATOYHO ISt
CHAOXKEHUS KNI, B KOTOPBIX MOXKET IMPOXKUBATH

2,5 MUTH YeJT.

KoMIIeKCHBI#H TOXO0/T K PEIICHHUIO MPOOIeM pas-
BHUTHUS ypaJIbCKOH JiepeBHU Oyner crocoOCTBOBaTh
YBEJIUYCHHUIO 3aHSITOCTH MECTHOTO HACEJICHHSI, KO-
Topoe OyJIeT BOBJIEKATHCS KaK B CEIbCKOX03HCTBEH-
HOE TIPOU3BOJCTBO, TaK M B pa0OTy MECTHBIX JIECO-
nepepadaThIBAIONINX MPEAIPUATANA. ITO 0COOCHHO
Ba)KHO, YYUTBIBAS CE30HHBIM XapakTep CeIbCKOro
X03s511CTBA.

CosfiaHne PHEPreTHYECKUX HCTOYHUKOB B CEJlb-
CKUX MYHHITUTIATUTETaX 00CCIEUHT YCIOBHUS ISl PO-
CTa TPOM3BOJICTBA MPOAYKIIUU CEILCKOTO XO3SHCTBA,
nepepadaThIBAIOIIMX MaJIbIX U CPEIHUX IPEIIPUS-
THH, MAJIO3TAKHOTO JIOMOCTPOCHHUS, B TOM YHCJIC HA
OCHOBE NPUMCHEHUSI KOMILICKTYIOIINX 3JIEMCHTOB
U3 JPEBECHHBI, a TAKKE CTPOUTEILCTBA CETU PalOH-
HBIX JIOPOT.

13383:1011 8§

Pemenne 3amau 1o CO3MaHMIO M PacHpocTpa-
HeHnto B CBepAsiOBCKOH 00JIACTH SHEPreTHYECKUX
Y TEXHOJOTHYECKUX KOMILJIEKCOB MOXKET OCYIIECT-
BJISITBCSI CIIELMAJIMCTAMHU YPAJIbCKOI'O TOCYAapPCTBEH-
HOTO JIECOTEXHUUYECKOTO YHHUBEPCHTETa BO B3aUMO-
JIEHCTBHH CO crienranucTaMu HCTHTYTa SHEPTeTHKN
Yp®Y. buosHeprerrnueckue mpoeKThl OyIyT OPHEHTH-
POBaHBI Ha UCIIOIB30BAHKE JIyUIIUX TEXHOJIOTHIA 1 00-
pas3roB 000pyIOBaHMUS, XOPOIIO 3apEKOMEHI0BABIINX
ceOst TP SKCIUTyaTaluy B IPOMBILIICHHOCTH.

JopoxHasi kapTa pa3BHTHs OHOPHEPreTHKH Ha
tepputopur CBEpUTOBCKOM 00IaCTH JIOJHKHA TIPEIy-
CMaTpUBATh:

1) vHBeHTapH3aUWI0 O0BEMOB MNOTCHLUHUAIBHBIX
WMCTOYHMKOB W HAKOIUIGHHOTO JIPEBECHOTO JHepre-
THYECKOT'O CBIPbs 10 Tepputopun CBEpAIOBCKOI 00-
JIacTH;

2) JOTUCTUYECKOE UCCIICTOBAHUE JJIST BBISBIICHUS
TOYEK pa3MelleHus: U MolnHoctu Moxyieil TOLl Ha
OCHOBaHUH y4eTa Ha CEJIbCKUX TEPPUTOPHSIX:

— HECHI)KaEMBIX 00bEMOB JIPEBECHOTO TOTIIINBA;

— [IOTEHIMajJa TPOU3BOACTBA CEJIBXO3MPOLYKLIHN
Mo BUaM, 00beMaM NPOAYKINN U KOHEYHBIM MPOAYK-
Tam nepepadoTKH;

— neMorpapuyeckux BO3MOKHOCTEH TEPPUTOPHI;

— CJIOKHBIIETOCS CEIbCKOXO3SIICTBEHHOIO U MpO-

MBIIIJICHHOTO TOTEHIMAJIA TEPPUTOPUIL;
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3) pa3paboTKy pa3BEepHYTOr0 TEXHHKO-3KOHOMUYE- 4) mna" MOATAITHOTO CTPOMTENILCTBA M BHEIpeE-
CKOro 00OCHOBaHHMSI KOMILJIGKCHOTO Pa3BUTHS CEJIbCKO-  HHSI SHEPTETHYECKUX MOAYJICH W MPEeANpHUSITHH TI0
XO3SINCTBEHHBIX, AarpOIPOMBIIIICHHBIX TPEANPUATH  MPOW3BOJICTBY U TepepadOTKe JIOTIONHUTENBHO IMPO-
U NPENPUSATUH JIECHON NPOMBILIIJIEHHOCTH HAa TEPPUTO-  W3BOJMMOM CEIbCKOXO3SIHCTBEHHON NPOIYKLIUH.
PHSIX a]MUHUCTPATUBHBIX 0Opa30BaHHA;
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AHHOIM(H{M}I. PaCCMOTpeHLI OCHOBHEIC Hp06J'IeMBI 1O COBCPUICHCTBOBAHUIO JICCHBIX ABTOMOOMITEHBIX

AOpOr’ MyTEM HCIOJIb30BaHUA JOPOKHO-CTPOUTCIIBHBIX MATCPUAJIOB U3 OTXOA0B He(l)THHOfI MIPOMBIIICH-

HocTHu. JlecHbIe JA0poru pacnojararorcsa B CIOXKHBIX IMPHUPOAHO-KIIUMATUYCCKHUX YCIIOBUAX, YTO HaKJIa-

ABIBACT NPUHIHWIINAJIBHBIC OIPAHNYCHUSA HA UCTIO0JIb30BAHUC B HUX JOPOKHO-CTPOUTCIIBHBIX MaTCPHUAJIOB,

CIIOCOOHBIX 00ECIIeUNBAThH Tpe6yeMoe HX TPAaHCIIOPTHO-3KCILTYaTallTUOHHOC COCTOAHUC. Tpa,[[I/ILII/IOHHI:IC

JOPOXKHO-CTPOUTECIIbHBIC MaTCpUajibl OTIIMYAIOTCA KakK CTaOMJIBHOCTBIO CBOUX @HSHKO-MGX&HI/I‘ICCKI/IX

XapaKTCPUCTHK, TaK U CTOUMOCTBIO U CIOXHOCTBIO NOCTAaBKH B paﬁOHBI CTPOUTCIILCTBA. Bce 310 BBI-

3bIBACT 3HAYUTCIIbHBIC TCXHOJIOITMYCCKUC OCJIOXHCHHUA U CYHICCTBCHHOC YOOPOXKAHUSA CTPOUTCIILCTBA

JICCHBIX OOPOI. B 10 xe BpPEMS UMECTCA 3HAYUTCIIBHOC KOJIMYCCTBO OTXOI0B HC(bTSIHOfI ITPOMBITIIICHHO-

CTHU, IPAKTUYCCKH HC UCIIOJIb3YCMbIX B CTpOHTeJ’ILHOfI IIPAKTHKE. Peun HJCT O 3arpsA3HCHHBIX OT pa3jiMBa

He(l)TI/I rpyHTax. HeCMOTpH Ha psaa IpOBEACHHBIX I/ICCJ'IG}IOBEIHH?I, 3aJja4ya MCII0JIb30BaHUs HO,Z[O6HI>IX HC-

(Te3arps3HEeHHBIX TPYHTOB IIPY OCBOEHHH JIECOCHIPHEBBIX 0a3 OcTaeTcs HepeuleHHoW. TakuM obpa3om,

PCUINTH HpO6J'I€My TIO3BOJINT HUCITIOJIB30BAHUEC He(l)TeSal"pHSHCHHBIX TPYHTOB IIPpU CTPOUTCIILCTBC JICCHBIX

JA0pOr € 3aJaHHBIMU TPAHCIIOPTHO-OKCIUTYAaTAllTMOHHBIMU XAPAKTCPUCTUKAMU C YYETOM NPUPOAHO-KIIMMaA-

TUYECKHUX YCIOBUM MX JKCIUTyaTalllH, a TAKKe CO3JaHhue 0COOBIX MapOTHAPOM30IUPYIOIINX TPOCIOEK,

4TO U OonpeaAcInIO LCIb HaCTOHH.Ieﬁ paGOTBI. I_[eJ'ILIO I/ICCJ'IGI[OBaHI/Iﬁ OBLII0 00OCHOBAHHE BO3MOKHOCTHU

HCIIOJIb30BaHMA He(bTe?:an)BHeHHLIX TPYHTOB U pa3pa60T1<a Tpe60BaHI/II\/’I K HUM IPpU CTPOUTECILCTBE I1a-

POrUAPOU3OJIUPYIOIINX [IPOCIIOEK HA JIECHBIX aBTOMOOMJIBHBIX Aoporax. Pesymsraramu paOoThl CTajo

CO31aHHNC PCLCITYPhI I[06aBOK K Heq)TEBal"prHeHHLIM TPpyYHTaM U3 CKCJICTHBIX U MUHCPAJIbHBIX I[O6aBOK.

BBU10 BBISICHEHO, YTO KOTMYECTBO CKEIETHON J00ABKH JOKHO HAXOAUTHLCI B Quama3oHe oT 35 1o 55 %,

a MUHEpaIbHOI Mo0aBku u3 mopriananeMenTa Mmapku M400-J10 — B kommuecTse oT 8 10 10%. YunuteiBast

JAOCTAaTOYHYIO aACKBATHOCTDL OIBITHO-3KCIICPUMCHTAJIbHBIX I/ICCHGI[OBaHI/Iﬁ, PE3YIbTAThI HO,Z[60pOB ,[[063—

BOK MOT'YT OBITH PECKOMCHAOBAHBI AJIs1 UCTIOJIb30BAHU A UX B IMIPAKTHUKE CTPOUTCIILCTBA NAPOTUAPOU3 OIS U~

OHHBIX IIPOCJIOCK HA JICCHBIX aBTOMOOMJIbHBIX Joporax.
Knrouesoie cnoea: JICC, JICCHBIC JOPOTH, He(l)TCBal"prHeHHBIC TPYHTBI

© Kpyunnun 1. H., Komobosa A. A., Kiresexo B. 1., Jlabsixua A. A., 2023
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Abstract. The main problems of improving forest roads through the use of road building materials

from oil industry waste are considered. Forest roads are located in difficult natural and climatic conditions,
which imposes fundamental restrictions on the use of materials that can ensure their required transport
and operational condition. Traditional road construction materials are distinguished both by the stability
of their physical and mechanical characteristics, and by the cost and complexity of delivery. All this
causes significant technological complications and a significant increase in the cost of building forest
roads. At the same time, there is a significant amount of waste from the oil industry, which is practically
not used in construction practice. We are talking about oil-contaminated soils. Despite a number of
studies, the problem of using such oil-contaminated soils in the development of forest raw material
bases in the Perm Territory remains unresolved. Thus, the use of oil-contaminated soils on forest roads
with specified transport and operational characteristics, taking into account the natural and climatic
conditions of their operation, as well as the creation of special vapor barrier layers, which determined
the purpose of this work, will allow solving the problem. The purpose of the research was to substantiate
the possibility of using oil-contaminated soils and develop requirements for them in the construction
of vapor barrier layers on forest roads. The result of the work was the creation of a formulation of
additives to oil-contaminated soils from skeletal and mineral additives. It was found that the amount
of the skeletal additive should be in the range from 35 to 50 %, and the mineral additive from Portland
cement grade M400-DO in the amount of 8 to 10 %. Considering the sufficient adequacy of pilot studies,
the results of the selection of additives can be recommended for use in the practice of building vapor
barrier layers on forest roads.
Keywords: forest, forest roads, oil-contaminated soils

Beenenue OT YPOBHS PAa3BUTHsI UX JIECOTPAHCIOPTHBIX CETEH.

B ocHOBe (QyHKIMOHHPOBAHUS JIECOTPOMBIIII-
JeHHoro komiuiekca Poccuiickoit @enepannu JIEKUT
CTpaTerusi yCTOMYNBOTO PA3BUTHSI OCHOBHBIX JICCHBIX
tepputopuil. IIpm TakoM MOIXOAE OCHOBHAs pOJb
JTOJDKHA OTBOJUTHCS CUCTEME PA3BUTHUS TPAHCTIOPTHBIX
uH(pacTpyKTyp JecochipbeBbix 0a3. [Ipumepsl ocBoe-
HUSI HMHBECTULMOHHBIX IPOEKTOB HAa TEPPUTOPUSIX
CeepyioBckoii obnactu u [lepmMckoro kpast mokaszaiu
TECHYIO 3aBUCHMOCTb OCBOCHHMS JIECOCHIPHEBBIX 0a3

[IpencraBieHHbIe TEPPUTOPUN PACIIONATAIOTCS JTHOO
Bo 11, mibo B I mopokHO-KIIMMaTH4YecKo 30He. [1o100-
HbIE TPUPOAHO-KINMATHUECKUE YCIOBUS HAKIIAbIBa-
FOT CYIIIECTBEHHBIC OTPAHNYCHHS KaK Ha KOHCTPYKITHH
JIECHBIX JIOPOT, TaK U Ha TEXHOIIOTHH MX CTPOUTEIILCTBA
(Kpyumnnun u ap., 2018; Cunenko u ap., 1984).

OmpIT OCBOCHUS JIECOCHIPhEBBIX 0a3 Poccwmii-
ckoit Denepanuy CO CIIOKHBIMU TPUPOTHO-KIIHMa-

TUYCCKUMHU YCIOBUSAMU I10Kazajl, 4TO OCHOBHBLIMU
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KPUTEPUSMHU Pa3BUTUSl MX TPAHCHOPTHOM IOCTYI-
HOCTH CTaJId JIOPOKHBIE KOHCTPYKIIMH, CIIOCOOHBIC
MIPOTUBOCTOSITh BHEIIHUM CYPOBBIM 3MMHHM YCIJIO-
BUSM. AHAJIN3 MCII0JIb30BaHUsI JOPOKHO-CTPOUTEIb-
HBIX MaTEpHAJIOB B JIECHBIX aBTOMOOWJIBHBIX JIOpPO-
rax TpeArnojaraer, YTo HanOobIIee MPeanouYTeHHE
cleyeT OTAaBaThb MarepuajgaM C MHOBBIIICHHBIMH
MaporuAPOU30NIHNpYIOMUMH  cBoiicTBamu  (MnbuH,
KyBangun, 1982; Cunenko u ap., 1984; Thompson,
2009).

Ecnu Ha aBTOMOOMIIBHBIX J0pOrax OOIIero mosb-
30BaHUS JUIA CTPOUTENHCTBA MAPOT UAPOU3OIHPYIOITHX
MIPOCIIOEK B JOPOXHBIX KOHCTPYKLMSIX HCIOJB3YIOT-
Csl pYJIOHHBIE MaTepHalbl, 00Iaalonye pa3InuHbIMU
ruIpoOOMBUPYIONIMMH CBOWCTBAMH, KaK TO: TOJb,
pyoepoun, nommTrieH (CasenseB, 2000), mubo mo-
POXKHO-CTPOHTENbHBIE ~MaTepualbl, 00pabOTaHHbBIE
OPTaHMYECKUMHU BSKYIIIMMH, TO IS JIECHBIX IOPOT MX
HCTIONIb30BaHue KpaiiHe orpannyeno (Kpyunnun u np.,
2018; Tymnaes, 1980).

Crenyer Takke yIUTBHIBaTbh, YTO MX UCTIONH30BAHUE
Hed(p(peKTUBHO U3-32 MAJIOr0 CPOKa CITy)KObI MaTepHa-
J1a ¥ BO3MOXKHOU JleopMaliii UX BO BpPeMsl dKCILTya-
taruu (Cunenko u np., 1984; Joao et al., 2015). A wuc-
MI0JIb30BaHUE JIOPOKHO-CTPOUTEIIBHBIX MaTepHasoB,
00paboTaHHBIX OPraHUYECKUMH BSDKYIMMH, TpeOyeT
3HaYUTENbHBIX 3arpar. [loaToMy albTepHATHBHOM 3a-
MEHOM IIPU CTPOUTENBCTBE JIECHBIX ABTOMOOMIIBHBIX
JOPOT MOTYT OBITH OTXO/bI MPOMBILIICHHOCTH (B TOM
yrcae HeTsHoW), obmamaromue TuapohoOH3upyIo-
uwmu cBovictBamu (bpexman, Wnbuna, 2005; Tpudo-
HOB, 2005; Bindu et al., 2010).

Haubonee pacripocTpaHeHHBIMH Ha TEPPUTOPUHU
necHbIX paiioHoB P (I1epmcknii kpait, XMAO, ceep
CBepU10BCKOIi 0051aCTH) SIBISIIOTCS OTXOBI HedTemo-
ObIBatomeil n HedrenepepabaThIBAIONIEH MPOMBIIII-
JICHHOCTH, Kak TO: He(Te3arpsi3HEHHBIC XHIKOCTH
u HedTe3arpsasHeHHbie TpyHTH (FOmkoB, MuH3ypeH-
ko0, 2010). IIpu 3TOM rpyHTHI, 0OpaboTaHHBIE HEPTE-
OTXOAAaMH, 3HAUUTEIBHO YIy4IIaioT HE TOJIBKO 001IHe
(u3NKO-MEeXaHNUECKUE CBOWCTBA, a TaKkKe CyIle-
CTBEHHO YMEHBIIAIOT MX BOJOIPOHUIIAEMOCTh W TIa-
porponuniaemocts (Tymaes, 1980; FOmkoB, MuH3y-
penko, 2010; Hossain, 2011; Redelius, 2006).

B 3T10i1 CBsSI31 CTPOUTEIBCTBO JIECHBIX JOPOT C UC-
[0JIb30BAaHUEM IAPOTHAPOMU30JIMPYIOIIUX MPOCIOEK

U3 He()TEOTXOJIOB SIBISCTCS aKTyaJbHBIM HarpaBlic-
HUEM UCCIICIOBAHUI, YTO U OTPEICIHIIO I[eJIb HACTOSI-
et paboTEI.

Leab, 3a1a4a 1 METOIMKA HCCIIET0BAHNUSA

Lemnb paboTel — nccnenoBanue BOSMOXXHOCTH HC-
MOJIh30BaHMs He(pTe3arps3HeHHBIX IPYHTOB JIISI CTPO-
UTENBCTBA JIECHBIX ABTOMOOMIIBHBIX JIOPOT.

B pabore paccmarpuBanach cieyromas 3aaada:
BO3MOXKHOCTh HCITOJIb30BaHHUA He(Te3arpsa3HEHHBIX
TPYHTOB JIJIsl CTPOUTENILCTBA JIECHBIX aBTOMOOMIIBHBIX
JIOPOT.

[Ipu ycrpoiicTBe MaporuapOU30IUPYIONINX TIPO-
CJIOEK Ha JIECHBIX aBTOMOOMIIBHBIX IOpOrax m3 Hedre-
3arpsI3HEHHBIX TPYHTOB CIIE/YET YUYUTHIBATH OCHOBHBIC
TpeOOBaHMS: ITOyYSHHBIN MaTepral JIOJOKEH 00J1a1aTh
ruapo(OoOHBIMU CBOMCTBAMH; MaTepuall JOJUKEH OBITh
JIOJTOBEUEH W 00MafaTh CTaOMIBHBIMH (PU3HKO-MeXa-
HUYECKUMH XapaKTePUCTUKAMH, HE U3MEHSIOIIIMUCS
BO BpPEMEHHM; [IPOYHOCTh MarepHaja JOKHa obecrie-
YHUTh €T0 COXPAaHHOCTh KaK B IPOIeCcce MPON3BOCTBA
padoT, Tak 1 B IPOLIECCE IKCILTyaTaIllii aBTOMOOMIIEHON
JOPOTH; KeNaTeIbHO IMETh HAMMEHBIITYI0 CTOMMOCTD;
JIOJDKHA COOTIONATHCS DKOJIOTUYECKas U oyKapHast 6e3-
OIMaCHOCTh; UMETh MHHUMAIIbHBIE TPYH03aTparsl MPH
MPOU3BOACTBE PAOOT.

B mammx wuccnenoBaHusx ObUIM W3y4YeHBI HedTe-
3arps3HEHHBIE TPYHTHI C TIOJWTOHA XPAaHEHHS OTXO-
JoB He(TsiHOW mpomblnuieHHOCTH «Kokyit» (FOmkos,
Munsypenko, 2010).

[Ipemmnaraemslit HepTe3arpsI3HEHHBIH TPYHT MPEJI-
CTaBIsieT cOOOH Cymech MbUIEBATYIO, 3arpsi3HEHHYIO
He(THIO TOCJE aBapPUHHOTO Pa3iNBa, HAXOISIIYIOCS
B IEPEYBIAXHEHHOM COCTOSHUHW: BIQXXHOCTh — OT
0 mo 5 %; uucno mnactuaHocTd — oT 9,0 o 11,06 %);
cojiepkaHue HE(TSHBIX KOMIIOHCHTOB HM3MEHSETCS
ot 12,0 mo 13,0%; KoIM4eCcTBO IMECUYaHBIX YACTHI] —
ot 25,0 mo 39,0%; mmaucTEIX yactuil — oT 60,0 10
75,0%. I'panymoMeTpUIeCKUil COCTaB UCCIEAYEMOTO
Marepuala npuBeieH B Tab. 1.

Hdns crabunnsaunn HedTe3arpsi3HEHHBIX TPYH-
TOB 3a CYET BBEJCHHS MHHEPAIBHBIX BSDKYIIUX
npuMeHnsuics noptianauemeHt mapku I 400-10.
CocTaBbl ¥ JO3UPOBKHM NOPTIAHLEMEHTA TSI CTa0H-
TU3anu HeTe3arpsi3HEHHBIX TPYHTOB TPUBE/ICHBI

B Ta0II. 2.
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Tabmmua 1
Table 1

I'panymnomerpudecknii cocTaB HeTE3arpI3HEHHOTO TPYHTA

Grain size distribution of oily soil

Cocras, %
. Composition, %
HedresarpsisHeHHBIH TPYyHT
Oily ground Ilecuansie I'nmunucreie IIbieBareie
YaCTULIBI YaCTHUIIBI YaCTHUIIBI
Sand particles | Clay particles | Dust particles
Cyniechb nibuieBaTas
Soak in dust 38 A 8
CyTMHOK JTerkuid mhuteBathiid Ne 2 36 48 16
Clay loam light dust Ne 2
CyrmHOK Tspkenbiid Ne 3
Clay loam Ne 3 42 39 19
Ta6numa 2
Table 2

CocraBbl HedTe3arpsI3SHEHHBIX IPYHTOB € J0OABKOI MOPTIaHLEMEHTa

Oil-contaminated soil compositions with Portland cement

Cocras, %
Composition, %
Ne cocraBa . TlopTiaaeMeHT
Ne composition He(l)Tesz;rps}[;HeHHLm TILT 400-J10
Oi}i)y soil Portland cement
y PC 400D0
HIL1 p
NC.1
HIL.2
NC.2 10
HIIL.3
NC.3 12
HIL.4
NC.4 14

[IpoBeneHHBII KOMILIEKC 1TA00PATOPHBIX UCITBITA-
HUM 0 OTPEJICIICHUIO TPaHyIOMETPHUECKOTO COCTaBa
He(Te3arps3HEeHHBIX TPYHTOB U CITIOCOOOB BBEICHI
B HUX I'PaHYJIOMETPUIECKHUX JI00ABOK ITO3BOIIII OIPe-
JACJINTh OCHOBHBLIC COOTHOIICHHA B HpennaraeMoﬁ
KOMIIIEKCHOM 100aBKe, COCTOSIIEH KaK U3 CKEJIETHOM
YacTH, TaK W W3 JOOABOK MHUHEPATBHBIX BSKYIIHX
BEIIIECTB.

MarepuaJbl 4 00CyKAeHUsI
bruto BBISIBJICHO, YTO OCHOBHBIC TpC6OBaHI/Iﬂ
K He(dTe3arps3HeHHBIM TPYHTaM, HCIIOIb3yEeMbIM
MIPH CTPOMTEIHCTBE JIECHBIX aBTOMOOWJIBHBIX JOPOT,
HEOOXOAUMO OLEHMBATh B 3aBUCUMOCTH OT BUJIA MC-
monb3yeMbIXx MarepuanoB (FOmkoB, MuH3ypeHKO,

2010).

[Tpu pa3paboTKe OCHOBHBIX TPEeOOBaHMUIT K BO3MOK-
HOCTH HCIOJIb30BAaHMSI He(TE3arpsi3HEHHBIX TPYHTOB
JUISL CTPOMTEIHCTBA JIECHBIX ABTOMOOMIBHBIX JIOPOT,
a TaKKe OIeHKe APPEKTUBHOCTH MX TPUMEHEHUSI OBbLIT
MPOBE/ICH KOMITJIEKC OTBITHO-3KCIIEPUMEHTAITBHBIX HC-
CIIeJOBAaHHH 10 NIPUTOTOBJICHUIO PA3IMYHBIX COCTABOB
naboparopHbIX 00pasioB. B Tabn. 3 mpeacraBieHb
pesynbTatel BBeneHus nopmiananementa 111 400-10
B HedTe3arpsa3HEeHHBI TPYHT NPU Pa3IMIHON JT03H-
POBKe.

BBeneHnue CkeneTHBIX J00aBOK MO3BOJNMIO HE
TOJIBKO TTPOBECTH KOPPEKIHUIO IPaHyTIOMETPHIECKOTO
cocTaBa He(Te3arps3HEHHBIX TPYHTOB U Iepepacrpe-
JIEUTHh CBOOOIHYIO IJICHKY HE(TH HAa MOBEPXHOCTH
MHHEPAJIBHBIX YaCTHI] TPYHTA, HO U 00€CIe4nTh Tpe-
Oyemble MEXaHHMUYECKHE XapaKTepPUCTHKU MaTepHaa.
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Tabmuma 3
Table 3

DU3NKO-MEXaHNYIECKHE TIOKA3aTeIN KOHCTPYKTHBHOTO CJIOS TOPOYKHOH OJIEKIBI JIECHOHM TOPOTH C TOOABKOM

nopoiananemenra [11] 400-J10 u HedTe3arps3HEHHOTO TPYHTA

Physical and mechanical indicators of oil-contaminated soil with the addition of Portland cement PC 400-DO

TTpesien MpOYHOCTH Ha coxaTHe Ipenen MPOYHOCTH Ha PACTSHKEHNE
BOTOHACHIIICHHEIX 06pa31os, MITa, NP U3rHOe BOIOHACHIIICHHBIX K
o6pasnos, MIla, B BozpacTe, cyT 03¢ duuHeHT
Ne cocrasa _ B BO3pacte, cyT Tensile strength for bending MOPO30CTOHKOCTH
Ne composition Compression strength of water-saturated of water-saturated samples, MPa, Frost resistance
samples, MPa, aged, days aged, days coefficient
7 28 7 28
e 1,38 1,60 1,16 1,24 0,32
e 141 1,84 1,28 1,46 047
Elég 1,78 2,07 1,42 1,76 0,61
P 2,29 2,95 1,56 1,92 0.76

B T0 3xe Bpems BBeIeHNE MUHEPATIbHBIX BSDKYIIIX
MTO3BOJIIJIO M3MEHUTH €r0 OCHOBHBIC (DHU3HKO-MEXa-
HHYECKHE CBOMCTBA. AHAIN3 MMOKA3all, YTO BBEIACHUE
JI00aBOK IO3BOJISICT MCIOJIB30BATh IOJyUSHHBIA Ma-
TepHaT HE TOIHKO B 3€MJITHOM TIOJIOTHE, HO U B OT-
JETbHBIX KOHCTPYKTHUBHBIX CJOSIX JOPOXKHBIX O
JIECHBIX JTIOPOT.

OrneHka o01Iel SKOTOTHYeCKOi 0€30IacCHOCTH HC-
MOJIH30BaHMsI He(Te3arps3HEHHBIX TPYHTOB C BSIKY-
MU JJOOaBKaMU JIJIsl CTPOUTEIIBLCTBA JICCHBIX JIOPOT
paccMmarpuBaiiach Ha TIPUMEpe U3YUCHHUS BO3MOMKHBIX
ImyTell BBIMBIBaHUS HE(PTENPOIYKTOB U3 KOHCTPYKTHB-
HBIX CJIOEB TOPOKHBIX OCHK.

Hamu OputO OmpenereHo, 9T0 OCHOBHBIMHU ITyTSI-
MU BBIMBIBaHUsI HE(DTETIPOTYKTOB M3 KOHCTPYKTHBHBIX
CJIOCB JIOPOXKHBIX OJICIK]] JICCHBIX JIOPOT CITY:KUT (DUITb-
Tpamus KamneJIbHO-TTOPOBOH KUAKOCTH JTHOO depe3 oc-
HOBHOW CIJIOW TOPOKHOW ONEXKIBI, MO0 0Oe3 ydacTus
BEPXHETO CJIOS 3eMJISTHOTO 1oJI0THA. OCHOBHBIM KPHUTE-
pHUeM Tonaanusl HeTEePOAYKTOB Ha JIECHBIC TEPPH-
TOPHH CTaa OI[eHKa BOZMOYKHOCTH TTOTTaIaHs BOTHOM
BBITSKKU HE(DTEIIPOIYKTOB M3 KOHCTPYKTHUBHBIX CIIOCB
JIOPOXKHBIX OJICHK]T MITA 3EMJISTHOTO TTOJIOTHA.

Pesynbrare! ucnblTaHU MMOKa3ay, 9To Onaromapst
IUIOTHOHM CTPYKTYype, a Tarkke 3a cueT TuapodoOn3u-
pyrorero neicTBust HEDTIHON IUICHKH ITOTyYeHHBIC
o0pa3ipl W3 YIUIOTHEHHOTO CTaOHMIM3UPOBAHHOTO

He(Te3arps3HEHHOTO IPYyHTa HE TMOJBEPKCHBI (hUIIb-
TpaIuu.

[Ipu omneHke crerneHN BBIMBIBaHUS HEPTEMPOIYK-
TOB U3 NPE/IJIaraéMbIX MaTepUAIOB ObLIa POU3BE/ICHA
BOJTHAS BBITSDKKA M3MENTBICHHON Macchl Hedre3arpsi3-
HEHHOTO TPYHTa B JUCTHWILIMPOBAHHOHN BOJE MO METO-
nuke MYK 4.1.1013-01 (2001).

Ha »sToM »srame paccMaTpuBajInCh CIETYIOIIHC
BO3MOXHBIE ITyTH BBIMBIBAaHUS HEPTEIPOIYKTOB:
(ubTpanus KarneabHOW XKUJAKOCTH Yepe3 KOHCTPYK-
TUBHBIN CIIOW JOPOXKHOW ONEXKbl WA 3EMIISTHOTO
MOJIOTHA, TOCTPOSHHOTO C MCIIOJIb30BaHUEeM HeTesa-
TPSI3HEHHOTO TPYHTA; BOJIHAS BBITSDKKA HE(PTEIIPOAYK-
TOB W3 KOHCTPYKTHBHBIX CIIOCB JTOPOKHOHN OEHIBI
WJIA 3eMJISTHOTO TIOJIOTHA B TIPOIIECCE UTUTEIBHOTO UX
OOBOIHCHHUSI.

st ompenencHUs HaMWYUS BBIMBIBaHHS HedTe-
MIPOIYKTOB IO TIEPBOMY ITYTH OBIIIH MTPOBEICHBI dKCIIE-
PUMEHTAJIbHBIC UCCIICIOBAHMS 110 OTIPEIICIICHUIO KO3 (-
(urmenTa QUIBTpaAIK BOIBI Yepe3 KOHCTPYKTHUBHEIC
cion o0Opasa.

s onpesienieHus] HaIWYKs BbIMBIBAaHUSI HedTe-
MIPOIYKTOB 10 BTOPOMY TYTH ObIIa TIPOHM3BEICHA BO-
JTHasT BBITSDKKA W3MENBICHHOW MAacchl HedTe3arpss-
HEHHOTO TPYHTa B TUCTHUIMPOBAHHOM Boje. CocTaBbl
MaTepHaJIOB W TOJy4CHHBIC NAaHHBIC IPEICTABICHBI
B TaOI. 4.
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Tabmua 4
Table 4

CocTaBbl OCTaTKOB BOIHOW BBITSKKY HE(PTEPOIYKTOB

13 cTaOMIIM3UPOBAaHHOTO IpyHTa ¢ BBeAeHueM 50 % ckeneTHoi 100aBKH

Compositions of residues of aqueous extract of petroleum products from
stabilized soil with the introduction of 50 % skeletal additive

Homepa cepuit 06 B tom uncre, T/
06pa3u013 11 (515 KOJII/IT{;?CTBO Includmg, g/l
Sample Batch OCTarka, I/t
Total balance, g/1 TBEPIBIX OCAIKOB He(TenpoayKToB
Numbers hard precipitation oil products
HII.1 18,10 17,92 0,18
HIIL.2 11,20 11,12 0,08
HIL3 14,50 14,41 0,09
HIL.4 9,30 9,30 -
BeiBoabI HedTe3arpsa3HeHHOro rpyura ¢ 35 %-Holl ckeneTHON

U3ydeHbl 3aKOHOMEPHOCTH BIIHMSHHS CKEIETHBIX
U MUHEpaJbHBIX JOOABOK Ha HedTe3arps3HEeHHbIC
TPYHTHI ¥ Ha UX (U3UKO-MEXaHUYECKUE CBOMCTBA KaK
JIOPOXKHO-CTPOUTENFHOTO MaTepHaia JUIsi CTPOUTEIThb-
CTBa JIECHBIX JOPOTL.

bruto BBISICHCHO, YTO KOHCTPYKTUBHBIC CJIOW W3
CTa0MIM3UPOBAHHBIX  HEPTETPYHTOB  HEOOXOIUMO
pacrionararb B padodyeM cCioe 3eMJISTHOrO IOJIOTHA
Ha paccrossHud He MeHee 0,6 M OT HM3a JOPOKHOI
OJICIKJTBI.

Hammenpiine mnokaszatenu (GUIbTpandyd KOH-
CTPYKTHUBHLIX CJIOCB JOPOKHBIX OACKI JICCHBIX 10-

por OBUTH TIONYYEHBI NMPH TPUMEHEHWH TeCYaHOTO

):[06aBKOI>'I BHC 3aBHUCHUMOCTH OT THUIIA NPHUMCEHAECMOTO
MHUHEPAJIHHOTO BSKYIIETO, a TAKKe TIPH TPUMEHEHUHT
[JIMHUCTOTO He(Te3arps3HEeHHOTO TPYHTA, CTaOWIIH-
3UPOBAHHOTO 55 %-HOU CKEJIETHOH 00aBKOM.

Otnenenne He)TH W BBIMBIBAaHHE HE HaOIIOma-
JIOCh MIPH YKPEIJICHHH He(Te3arps3HEHHBIX TPYHTOB
BBeneHueM nopmianaieMenta Mmapku M400-10 B ko-
nuyectBe cBbie 10 %.

Takum 00pa3zoM, HCHONB30BaHKE HeTe3arpsi3HEeH-
HBIX TPYHTOB JIJIA CTPOUTEIILCTBA JICCHBIX TOPOT MOXKCT
OBITh PEKOMEH/IOBAHO TIPH BBEJCHUU B HUX KOMITIEKC-
HOW JJOOABKHM M3 MUHEPAIBLHOTO BSDKYILETO U CKEJIeT-
HOM TPaHyIOMETPUYECKON JOOaBKH.
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[Tepconanuu

'EPU S3O0YAPQ PEOOPOBUY

(k 70-neTnIo CO OAHA POXAEHUSA)

HERZ EDUARD FEDOROVICH

(on the 70th anniversary of his birth)

-

l'epu Onyapn denopoBuu poauics 26 mapra
1953 rona B 1. KpacHoBuiepcke I[lepmckoii oOmacrtu.
C 1960 mo 1964 rog obOydaincsi B Ha4aJaLHOM IITKOJIE
nocenka YK/ r. KpacHoBuiepcka, a 3aTeM B cpefi-
Helt ropoackoi mkone Ne 1. [Tocine okoHUaHUS TIKO-
761 B 1970 romy mocTymmi Ha paboTy Ha Bumepckuii
LIEJUTIONIO3HO-0OYMaKHBI KOMOMHAT B Ka4eCTBE y4e-
HUKa cliecapsi, oTKyzna B Mae 1971 roga ObuT mpu3BaH
B psAsl coBeTckoil apmuu. Ilocime memoOwmmm3aun
B utone 1973 rona paboran Ha Oym3aBone Bumepcko-
ro IEJUTIOJI03HO-0yMa)KHOTO KOMOHMHATa B KauecTBE
ciecaps-peMOHTHHKA 110 OKTsI0ps 1975 roma, a 3atem
no aBrycra 1976 rona B KauecTBe cliecapsi HUXKHETO

ckiana Bukaiickoro snecrnpomxo3a ['0pHO3aBOACKOTO
paiiona Ilepmckoii obnmactu. B ¢espane 1976 ronma
ObUI HampaBJiIeH Ha MOATOTOBHTENBHBIC KYpChl IS
MOCTYIJIEHUA B YpalbCKUM JIECOTEXHUUECKUM UHCTH-
TyT (YJITH). C 5TOr0 MOMeEHTAa BCS €T0 KU3Hb CBA3aHA
C HAIlIUM BY30M.

C cenTts6ps 1976 no cents16ps 1981 roma — cry-
JICHT JIECOMH)KEHEPHOTO (haKyiabreTa YpalbCKOTO
JIECOTEXHUYECKOro WHCTUTyTa. llocnme oxoHYaHus
paboran B YJITU B kauecTBe HMHXKEHEpa, MIIaJIIIe-
0 HAyYHOTO COTPYAHHMKA OTpPAacieBOH j1aboparopuu
pyOok B necax | rpynmsl qo HOsi0pst 1985 ropa, na-
ooparopust npodeccopa Huxonuma Briamumuposuya
Jlupmmma. B pabote maboparopuu NMpHHUMAIN yda-
CTHE TaKH€ M3BECTHBIE yU€HblE, KaK JIECOBOJ KaHI.
c.-X. Hayk Anexcanap I'aBpunoBuu [IlaBHUH, 3KOHO-
MUCT KaHJ. 5KOH. Hayk Jlrogmuna DnyapnosHa I[luii-
IJIM, TEXHOJIOT KaH/l. TEXH. HayK, a B HACTOsIIEeE BpeMs
U J-p c.-X. HayK Bacunmiit AanpeeBny AzapeHok. Pe-
3yJABTaTOM OOJIBIION TEOPETHYECKOW M DKCIIEPHMEH-
TanbHOW paboThl Jabopatopuu Obuio «IlonoxeHue
o pyokam B siecax | rpynmsl Ypana», craBiiee mep-
BbIM HOPMATHUBHBIM JIOKYMEHTOM, OIIPEIECIISIBIINM I10-
PAIOK XO3SIICTBEHHOM AEATENbHOCTH B CAHUTAPHBIX
3alIUTHBIX JiIecax ropo/ioB Ypaia.

C nexabps 1985 roma o nexabps 1989 roma o0y-
4aJics B OYHOM LIeJIEBOM acniupaHType JIeHMHIrpaackoi
JIECOTEXHUYECKOM aKaJeMUH; HAyYHbI PyKOBOIUTEIb
JIOKTOp TEXHUYECKHX Hayk, npodeccop CraHmcian
IlerpoBuu boiikoB. I1o OKOHYaHHMH acIUPAHTYPHI 3a-
IIUTIIT KaHTUAATCKY0 quccepranuio «O00CHOBaHME
TEXHOIIOTHH JIECO3ar0TOBOK B HU3KOOOHHUTETHBIX Ha-
CaXJICHUSIX).
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ITocne ycnewmHoil 3amuThl JUCCEPTALMU U BO3-
BpalllcHUs] B POJIHOM By3 paboTall B Ka4eCTBE acCH-
crenra, noueHrta YJITWU. B sror mepuon B cTpa-
HEe, 1 B TOM YHCJIe Ha Ypaje, HadaJInuch pabOTHI 110
BHEJIPCHUIO B  TPAKTHKY JIECOIMPOMBIILICHHOTO
MIPOMU3BOJICTBA TEXHOJIOTUNA C 3aTOTOBKOM M BHIBO3KOU
COPTHMEHTOB. B cocraBe rpymmbl paboTanu Takue
CIIELIMAIUCTHI-IECOBOABI, KaK KaHJ. C.-X. HayK leH-
Hagauit Anekcannpoud [010BanoB, KaH. C.-X. HayK,
a cerofHs a-p c.-X. Hayk Cepreit BennamunoBuy 3a-
JIECOB, DKOHOMHUCT KaH/I. 3KOH. Hayk Basientuna Bacu-
JbeBHa Me3eHoBa.

Onyapn OenopoBrud MpUHUMAI B 3TOW padoTe ax-
TUBHOC y4YacTHe, U B pe3yJbTaTe ObUIA MOJITOTOBJIC-
HbI «BpeMeHHbIE pekoMeHIanuu Mo pyokaM IIaBHO-
ro ¥ MPOMEXYTOUHOI'O IOJIb30BAHMS B Jiecax Ypajia
C MPUMEHEHUEM MHOTOOIECPAIIMOHHBIX KOJIECHBIX Ma-
IIMH U COPTUMEHTHOU TeXHOJIOTun». B nanpHeiiiem
9TO HalpaBJIeHHEe PadOTHI MPOJOIKATIOCH U BOIUIOTH-

JIOCh B BUJC LECJIOT0 psAaa NOKYMCHTOB W HIMPOKOT'O

BHEJIPCHUSI TEXHOJOTWH B MPAKTHKY JIECONPOMBIII-
JIEHHOTO MPOU3BOCTBA.

B 1994 romy c mapra 1o WIOHb CTaXKMPOBAJICS
B llIBeiiliapcKoM MHCTUTYTE CHEra, jeca U JaHamad-
Ta, II€ U3y4aJl COBPEMEHHbIE Ha TOT MEPUOJ TEXHO-
JIOTUH JIECOTOIB30BAHNSA B IKOJIOTMYECKH YYBCTBH-
TeJIbHBIX TOpHBIX pernoHax Espomnsl. [1o pesynpraTtam
YacTH MPOBEJCHHBIX UCCIIEOBAHHI Obla OITyOIUKO-
BaHa cTarhs Zange ober Seilwinde? B xxyprare Wald
und Holz.

B 1996 rony opranusoBan U pyKOBOAWI JBYXHE-
JIEJIbHOM O3HAKOMUTENBHON MPAKTUKOM TPYIIIBI CTY-
JICHTOB JIECOMH)KEHEepHOro (akynprera B [epmanun.
Brieskan Ha 3apyOeKHBIE CTRKUPOBKH B MHCTHTYT
cHera, jeca u daaamadra ([lIsetinapus) u Jlemapra-
MEHT Jieca U OKpyxkaromied cpeapl (JluxreHmTeitn).
B 1992 romy Obl1 Ha3zBaH JyYIIUM acCHCTEHTOM
VIJITU, HeoITHOKpAaTHO OTMEUaJIcs TPUKa3aMu IO B3y
3a OOMNbIIyI0 paboTy MO OOYYEHWIO W BOCIUTAHHIO
CTYAEHYECKON MOJIOAEKHU.

C xomeramMu Ha IPOU3BOJCTBEHHOM yYaCTKE MPEATPUSTHS
00O «PexeBcKoi T1eCTIPOMXO03».
Ha doto cnepa narpaso: D. ®. T'epu, 3aB. kadenpoit TOJIIT A. B. MexpeHues;
3am. aupekropa UIIIT nonent kadenpst TOJIT A. @. Ypasosa; npodeccop kabenpst TOJIII B. A. AzapeHok
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B cenTa6pe 2000 roma mocTynui B JOKTOPAHTYPY
YIJITY u B pexabpe 2004 roga 3.d. I'epu ycnem-
HO 3allUTWJI JUCCEPTAIMI0 [0 CIEIHATbHOCTIM
05.21.01
H JiecHoro xo3sictaay, 06.03.03 «JlecoBenenue u Jie-

«TexHonorus M MalIMHBI JIECO3arOTOBOK

COBOJICTBO; JIECHBIE TOXaphl W Oopr0a ¢ HUMH» Ha
temy «Teopernyeckoe O0OOCHOBaHME TEXHOJIOTHH
pYOOK C coxpaHeHHEM JIECHOW cpelpl (Ha mpumepe
VYpaJabcKoro pernoHa)» B IUCCEPTAIMOHHOM COBETE
npu YpajabCKOM TOCYAapCTBEHHOM JIECOTEXHUYECKOM
YHUBEPCUTETE.

B or1oit mayunoii pabore Dmyapma DemopoBuda
BIIEpBBIE OBUIO MPUBEIECHO 0OOCHOBAHUE MApaMeTpPOB
pyOOK INIaBHOTO M MPOMEKYTOYHOTO MOJIB30BAHHH,
OPHEHTHUPOBAHHBIX MTPEXK/IC BCETO HA COXPAHEHUE KOM-
[IOHEHTOB JIECHOH CPEIbl, UTO HO3BOJISET TOBBICUTD (-
(hEeKTUBHOCTD JIECOMONIb30BaHus. VM BBINOIHEHO 000-
CHOBaHHE CIIOCOO0B PyOKH B 3aIIMTHBIX HACKICHHSX,
o0ecreynBaroIMX WX OOHOBJIEHHE NPH COXPAaHEHHH
3alIUTHBIX QYHKOUN 1 3Q(HEKTUBHYIO TPUKU3HEHHYIO
IKCIUTyaTaIuio; pyoku mepedhopMupoBaHusi Oepes3o-
BBIX HACaKIECHWH B €JOBO-IIMXTOBBIC B YCIOBHSX Lie-
JIEBOTO BE/ICHMSI JICCHOTO XO3HCTBA Ha MPOU3BOICTBO
(banepHOTO KpsiKa.

C asrycra 2004 no urons 2013 ronma pyxoBoaui
kaenpoli TEXHOJIOTMHM ¥ OOOPYIOBaHHS JIECOMPO-
MBIIIICHHOTO Tipon3BoAcTBa. B mepnon 2007-2013 rr.
UCTIONHAT OOS3aHHOCTH JIeKaHa JIECOMHKEHEPHOTO
¢axynsrera, a ¢ 2013 mo 2019 rr. Bozmasmsin Un-
CTHUTYT JIECOTIPOMBIIIJICHHOTO OW3HECa W JOPOKHOTO
CTPOUTENBCTBA.

B 2011 romy wu30paH 4JIeHOM-KOpPpPECHOHACH-
TOM II0 CEKIIMU HayK o jece Poccuiickoi akajiemMuu
€CTECTBEHHBIX HayK. lIpmHMMaeT akTHBHOE ydacTHe
B paboTe JIeCOMPOMBIIUICHHBIX opranuzaunii Yp®dO,
YTO TIO3BOJISIET €My aKKyMYJIUpPOBAThH TPEIIIOKCHHS
paboronareneil 1 aKTyaJIU3UpOBaTh 00Pa30BaTEIbHbIE
nporpammel. B 2020 rogy eMy mpHCBOEHO ydeHOE
3BaHUE Mpodeccopa.

[TocTosiHHO ydYacTBYeT B KadecTBE HCIIOJHHUTE-
751 B paboTe HAayYHBIX KOJJIEKTUBOB IPH BBIMOJIHE-
HUU XO3JIOTOBOPHBIX M OIOJKETHBIX WCCIICIOBAHUM,
a Tak)Ke [P BBIIIOJIHEHUH TPaHTOB. BHec Bkiax B co-
3MaHMe U PabOTy BY30BCKO-aKaJIeMHUYECKOW ydeOHO-
Hay4YHOH 1a0opaTopuy SKOJOTHYECKHX IPOodieM
JIECOMOIb30BaHMs, IPOABUTA] HAEU YCTOMYMBOIO

YIPaBICHHA JIECAMHU B YPAIBCKOM PETHOHE, SIBISIET-
Cs1 KPYTTHBIM CIIELUATMCTOM B 00JIaCTH COBPEMEHHBIX
TEXHOIIOTUH JiecoceyHblx pador. B 2020-2022 rr.
9. ®. I'ep1y — OTBETCTBEHHBIN HCIIONHUTEND B PaMKax
MIPOEKTa TEMAaTHUKH HAYYHBIX MCCIIEAOBAaHUIN «DKOJO-
THYECKHE aCIeKThI PAI[OHAIBHOTO MPUPOIOTIONH30-
Banus» FEUG-2020-0013. OH akTUBHO y4acTBYET
W BBICTYNAeT C JOKJIAJaMH Ha Pa3IWYHBIX HAYYHBIX
MEPONPUATHAX — KOHPEPEHIUAX, CUMITO3UyMax, ce-
MHUHapax.

Pesynbrarel HayuHBIX HccaenoBanuil O. @. 'epua
BHEZPEHBI B yUEOHBIN MPOIECC, BKIIOYEHBI B IPO-
TrpaMMBbI TUCHUILINH « OCHOBBI yCTOMYMBOTO yIIpaBIIe-
HUs necamu», «Hamnydime nocTynHble TEXHOIOTHI
3aroTOBKH M TIepepaldOTKH JpeBeCHHBI», « TexHomo-
TUH U MAIIWHBI JUIA 3aTOTOBKH JPEBECHHBD.

3acnyru Opyapna demopoBuya HEOIHOKpAT-
HO OBITM OTMEUYEHBI Ha CaMbIX PA3JIMYHBIX YPOBHSIX.
B gactHOCTH, 32 3HAYUTENBHBIN BKJIAJ B TIOATOTOBKY
KaJpOB BbICLICH KBaTM(UKALIMK AJIS JIECHON OTpacin
OH HarpaxJeH HarpyznHbiM 3HakoMm «lloueTHslii pa-
OOTHHUK BBICIIETO MPOQECCHOHATBHOIO 00pa30BaHuUs
Poccuiickoit ®enepaunun», [louernoi rpamoroit Mu-
HUCTepCTBa 00pa3oBaHus 1 Hayku Poccuiickoit Dene-
panuy, a TakXke IOYETHBIMU IpaMoTaMu (erepaabHo-
r'0 ¥ 00JTaCTHOTO YPOBHEH.

Onenka n maeHne D.®d. ['epma Kak pereH3eHTa
UMEIOT OOJIBIION aBTOPUTET B HAYYHOM COOOILECTBE.
EsxerogHo oH HazHadaeTcsl OQUIMATIBHBIM OIIOHEH-
TOM IO KaHJUIATCKUM U TOKTOPCKUM JHCCEPTAIHIM,
SIBJISIETCS] IPU3HAHHBIM 3KCIIEPTOM B 00JIACTH JIECHBIX
OTHOILIEHUI U MPUPOJIOIIOIB30BaHMS B pErHOHE. DIy~
apa denopoBruY — UJIEH PENKOJUIETHH TpeX HAyYHBIX
PELIEH3UPYEMBIX JKYPHAJIOB.

O.®.T'epuy sBruseTcs TNpeAcenareIeM CcoBeTa
24.2.424.01 mo 3amuTe IUCCepTaIdii Ha COUCKAHWEC
YUEHOU CTEeNEeHH KaHuaaTa HayK, Ha COUCKaHHUE yde-
HOW CTeNeHM JOKTOpa HayK (TEXHUYECKHE HAayKH, XH-
MHUYECKHe HayKH ), YICHOM IMCCEPTAIMOHHOTO COBETa
212.281.01 (OmoyorHYecKre M CEIbCKOXO3SHCTBEH-
HBIC HAYKH).

IIpodeccop Dmyapn Degopoud I'eprr — u3BecT-
HBI B CTpaHe KPYNHBIH M IUIOJOTBOPHO paboTaro-
MK yYEHBIH, BEICOKOKBAIM(UIIMPOBAHHBINA MEaror
1 YCHEIIHbIA PYKOBOAUTEIb, BHECITUN 3HAYUTEIbHBIN

BKJIaJl B MCCIIE0OBaHUE U Pa3paboTKy 3(h(eKTUBHBIX
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TEXHOJIOTUH JIECO3arOTOBUTEJILHOIO U Jieconepepada-
TBIBAIOIIETO IPOHU3BOJICTBA, 00ECIICYNBAIOIINX YCTOM-
YUBOE JIECOIIOF30BaHME, MOATOTOBKY W BOCIIHTAHNE
WH)KEHEPOB, OakaJlaBpOB, MarucTpoB M Hay4HO-IIe-
Jarormyeckux kKaapos. [lomg ero pykoBoiucTBoM 60-
nee 350 CTyaeHTOB YCIENTHO 3aIlATHIN TUTTIOMHBIE
MPOEKTHI U PabOTHI, MoJaBIsIoNIee OOJIBIIMNHCTBO U3
HUX C OLIEHKON «OTIMYHO». SIBISETCS pyKOBOJMTE-
JIEM MarucTepCKOTO HAMpaBJICHHUS, IO/ €r0 PYKOBOJI-
CTBOM IIOJTOTOBJICHA U 3allMIIeHa | auccepranus Ha
COMCKaHNE yYeHOU CTENEeHN KaH/u1aTa TEXHUYECKUX
HayK. 3a BBICOKHE JOCTHMXECHHSA B y4eOHO-BOCIIHTA-
TeJIbHOU paboTe ero hOTOnopTpeT HEOTHOKPATHO ObLI
pa3meleH Ha J[ocke rouera.

3a 6onee yem 40-TETHIOIO TPYAOBYIO NEATEIb-
HocTh B YIJITY Dnyapn denoposud npouen nyTh
0T MHXKeHepa 70 npodeccopa Kadeapbl TEXHOIOTUN
1 000pyIOBaHUS JIECOMPOMBIIIJIEHHOTO MPOW3BOJI-
ctBa. Im mznano Oosee 150 HaydHBIX U METOAMYE-
CKHX PaboT, B TOM YHUCJIEe TPU MOHOTpaduH, MSITh
y4eOHBIX MOCOOMIA, TPU PETHOHANBHBIX HOPMATHB-
HBIX JIOKYMEHTa, BKIIo4as «PexomeHpanuu mo cop-
THUMEHTHOH 3aroTOBKe JPEBECHHBI MHOTOOMEpallt-

OHHBIMM MAaIIMHAMHU Ha TeppuTopun CBEpIIOBCKON
obmactuy, nomydeHo Oonee 10 maTeHTOB M aBTOp-
CKHX CBHJICTEIHCTB Ha M300pETEHUSI.

B nacrosimiee Bpemst Dnyapn @enopoBuy padora-
eT B IOJDKHOCTH Mpodeccopa Ha Kadeape TEXHOIOTHN
1 000pyIOBaHUS JIECOMPOMBIIUIEHHOTO IPOW3BO/I-
ctBa MHCTUTYTA Jeca U IPUPOAOIIOIB30BaHUS.

KomnextuB kadenpbl TEXHOIOTUH U 00OPYIOBa-
HUS JIECOMTPOMBIIIUIEHHOTO MMPOU3BOACTBA, PEIAKIINOH-
Has Kojuierus >xypHaia «Jleca Poccun u xo3sicTBO
B HHMX», KOJJIETH B TOA I0OMJIES CEepACYHO TO3ApaB-
nst0T Onyapaa PenopoBuda M HKEIAI0T My KpPEeIKo-
rO 310pOBbs, HEHCUEPIIAEMOI'0 BJOXHOBEHHUS, HOBBIX
MEPCIEeKTUBHBIX WUJEH, peanu3aluyd BCEX IUIaHOB
Y TIPOEKTOB, ONaromoiay4yusi W AaJbHEHIINX TBOpPYE-
CKUX YCIIEXOB B J€JI€ M3YyUeHHsI M cOepexeHHs Jiec-
HBIX OorarcTB Poccru M MOArOTOBKY HAYYHBIX KaIPOB

BBICIIICH KBaTHU(UKAIIAA.

Konnexkmue xaghedpovt mexnonozuu

U 000py008anUs 1€CONPOMBLULIEHHO20
npouszeoocmea (TOJIII)

Ypanvckozo 2ocyoapcmeennozo
JlecomexHuyecko20 yHugepcumema







