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OMPEAENEHUWE NEPCNEKTUBHOCTN COCHbl OBbIKHOBEHHOW
(PINUS SYLVESTRIS L.) anga CO30AHNA KAPBOHOBbIX ®PEPM
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1.2.3.4.5.6 YpanbCcKuil TOCYIapCTBEHHBIN JIECOTEXHUUECKH yHUBepcUTeT, EkarepunOypr, Poccus

ABTOp, OTBETCTBEHHBIH 3a mepenucky: Beporuka Cepreesna Korosa,
Veronikakotova880@gmail.com

Annomayua. 1lo moxaszarento 3HaYeHUH (QIYKTYUPYIOIIEH acUMMETPHUM XBOM MOAPOCTA COCHBI

0oObIKHOBeHHOM (Pinus sylvestris L.) npennpuHsaTa TONBITKA ONPEAETeHUs TEPCIIEKTHBHOCTU HCIIONb-

30BaHUs JTAHHOW TIOPOABI-IECO00pazoBareis sl CO3AaHns KapOOHOBBIX (pepM Ha HapYIICHHBIX 3€M-

1ax. O0beKTOM I/ICCJ'ICI[OBaHI/Iﬁ CJIY?KUJI MOAPOCT COCHBIL O6BH(HOB€HHOI71, HpOH3paCTaIOH_II/Iﬁ Ha BBIpa60—

TaHHOM 4yacTu VceTCKOro rpaHUTHOrO Kapbepa U Ha IMPWIEralouuxX TeppuTopusax. Palion mposeneHus

rccienoBaHui oTHocuTes K CpellHe- YpallbCKOMY TaeKHOMY JIECHOMY paroHY.

VY 3K3eMIUIIPOB MOAPOCTa OTOUPATUCh 00pa3Lbl HapHBIX XBOMHOK 2022 1 2021 rT. Y Kax10# napsl

B J'Ia60paTOpHI)IX YCIIOBUAX 3aMEpPAIaCh JJIMHA XBOUMHOK C IEJIBIO YCTAHOBJICHUA ITOKA3aTECIIA Q)HyKTyI/I-

pytomeit acummerpun. CpaBHEHHE TTOYYEHHBIX MTOKa3aTelieil y oApOCTa, MPOU3PACTAIONIETO Ha BBI-

pa60TaHHOI7[ YaCTH KapbCpa M Ha OIIYHIKE JICCA, MOKa3aJ0 OTCYTCTBHUC CTATUCTUYCCKHU HOCTOBCPHBIX

pa3iauuuil B mokasaressax (UIyKTYUPYIOIIeH acuMMeTpun. TakuMm o0pa3oM, Ha OETHOM MUTATeIbHBIMU

AJIEMEHTAMH CyOCTpaTe BBIPaOOTAaHHOTO TPAHUTHOTO Kaphepa COCHA OOBIKHOBEHHAS MPEKPAcHO cels

YYBCTBYCT U HC UCHBITBIBACT CTPCCCOBOIO0 COCTOSAHUA. Ilocnegnee mo3BossieT PCKOMCHAOBATH COCHY

OOBIKHOBEHHYIO B Ka4e€CTBE IVIaBHOW JPEBECHOU MOPOABI MPHU CO3aHUK KapOOHOBBIX ()epM Ha Hapy-

IICHHBIX 3eMJIIX. [ TTaBHBIM TIpH BBIOOpPE COCHBI SBIIAETCS TOT (DaKT, YTO OHA XOPOIIO PACcTET Ja)xKe Ha

CY6CTpaTaX, 6€,Z[HBIX NUTAaTCJIIbHBIMU BEIICCTBAMM.

Kniwouesvie cnosa: nenoHNpOBaHUE YIIIEpoIa, PEKYJIbTUBAIMS, KapOOHOBAs IUTAHTAINS, BBIPabo-

TaHHBINA Kapbep, COCHA OOBIKHOBEHHAS

Jlna yumuposanus: OnpenencHue MePCICKTHBHOCTH COCHBI OOBIKHOBEHHOMU (Pinus sylvestris L.)
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DETERMINATION TO CREATE THE CARBON FORMS
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Abstract. In terms of the fluctuating asymmetry value of scots pine undergrowth needess (Pinus

sylvestris L.) an attempt was made to determine the prospets to use this type of forest former for
creating carbon forms on disturbed lands. The object of research was the scots pine undergrowth
growing on the developed part of the iset granite quarry and on the adjacent territories. The study area
belongs to the middle Ural taiga forest region.

From specimens of undergrowth, samples of paired needess of 2022 and 2021 years, were taken.
For lach pair in laboratory conditions it was measured the length of the needles in order to determine
the fluctuating asymmetry indicator. Comparison of indicators of undergrowth growing on the
developed part of the quarry and on the edge of the forest showed the absence of statistically significant
differences in fluctuating asymmetry indicators. Thus, on a nutrient-poor substarate of a worked out
granite quarry. Scots pine fleels perfectly well and does not experience a stressful state. The latter
maxed it possible to recommend scots pine as a main tree species in the creation of carbon farms
on disturbed lands when choosing pine, the main fact is fact that it grows well even on substrates
poor in nutrients.
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Beenenne

JnurensHas pa3Benka, 100b4a U nepepadoTka no-
JIE3HBIX MCKOMAEMbIX B YPalbCKOM PETHOHE MpHUBETA
K TOMY, YTO 3A€Ch HAKOIWINCh 3HAYMTENIbHbIE ILIO-
a1 HapyLICHHBIX 3eMeNb. YKa3aHHbIE HapyIICHHbIC
3eMITH TIOJIBEPTarOTCSl 3PO3UH, YXyIIash 3KOJIOTHYe-
CKyI0 00CTaHOBKY W ycnoBus xmu3HN HacemneHus (Ka-
9ecTBO KM3HH..., 2013; XKunumno-koMMyHampHOE
XO3UCTBO. .., 2017).

[Ipobnema MUHMMH3HpPYETCS NPOBEACHHEM pe-
KyJIbTHBAllMOHHBIX PalOT, B YaCTHOCTH CO3IaHHEM
HCKYCCTBEHHBIX HACKACHUH B Iporecce OHOIIOTH-
YEeCKOro 3Tama pexynsTuBanuy. Ilpu 3ToM HakomeH
OTIBIT PEKYJIBTUBALIMN OTBAJIOB M KAPHEPOB HA MECTO-
poxaenusx xpuzorui-acbecra (Ilogpocr..., 2021;
3anecos u ap., 2022), tanTan-6epmmms (PexynsruBa-

us. .., 2018), 3omootBanos (Lopmuposanmue..., 2013;
Zalesov et al., 2020), HapyIIEHHBIX 3eMeNb B 30HE
BIIMSIHUS MeJIeTUIaBIIIBHOTO Tipon3BosicTBa (bauypuna
u ap., 2020; Bachurina et al., 2022). OnHako JaHHBIE
paboThl TPeOYIOT OONBIINX TPYAOBEIX U (PMHAHCOBBIX
3aTpar, MOSTOMY OYEHb BaXKHO MPaBHIBHO BBIOpaTh
TJIaBHBIC MOPOJBI JUIsl CO3/IaHUsI MCKYCCTBEHHBIX Ha-
CaK/ICHUH Ha HapyIICHHBIX 3eMJISIX.

B mensx ompeneneHus NMEpCIEKTUBHOCTH Ape-
BECHBIX TOPOJ| JUISl CO3/IaHUsI JIECHBIX KYJBTYp MO-
JKeT OBITh HCIOJIB30BaH MOKa3arellb QIIyKTynpyomei
ACHMMETPHUH, XOPOIIO 3aPEKOMEHI0BABIIHIA ceOsl mpr
OIIEHKE COCTOSTHUS Oepe3bl OBUCIION, MPOU3pacTaro-
IIeil B pa3MyHbIX JIeCOpacTUTENBHBIX ycinoBusx (Mc-
nmonb3oBanue. .., 2014; 3anecos u Ap., 2017a; Jlanye-
Ba M 1Ip., 2022).
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AKTyalTbHOCTh YCTAHOBJICHHUS TEPCICKTUBHOCTH
KOHKPETHBIX BHUOB JIPEBECHBIX PACTEHUH I PEKYITh-
TUBAIMM HApPYIICHHBIX 3€MEJNb BO3pPAcTacT B CBS3M
¢ Ipo0JIeMOl HEOOXOAMMOCTH ACTIOHUPOBAHUS YTIEPO-
Jla JIECHOM PACTUTEIBHOCTBIO KaK ajbTePHATHUBEI CHKHU-
TaHUIO YIIIEBOOPOJOB. PaboThI B IAaHHOM Hampaslie-
Huu yxe Beayrcs ([lomuron..., 2021; 3anecos, 2021).

Ileapb, 00beKTHI
M METOANKA UCCIIeJOBAHUIA

Lenb paboTel — ompezeneHne MePCIeKTHBHOCTH
COCHBI OOBIKHOBEHHOU (Pinus sulvestris L.) ams cozna-
HUS KapOOHOBBIX (PepM IO MoKa3zaTento (QIyKTyHPYIO-
Iei aCHMMETPHH ITPU PEKYITETUBAIINH BHIPA0OOTaHHOTO
TpaHUTHOTO Kaphepa B CpemHe-YpalbCKOM TaeKHOM
JIECHOM paiioHe.

OOBeKTOM HccienoBaHui cayxuin MceTckuii ka-
pBep MOOBIUU TpaHUTA, PACTIONOKEHHBIA HA TEPPHUTO-
pun Ypanbckoro yueOHo-ombITHOTO Jiecxosa (YYOJI)
VYpalbCKOTO  TOCYIApPCTBEHHOTO — JIECOTEXHUYECKOTO
yauBepcutera (YIJITY). CoracHo cxeme necopacTu-
TenpHOTO paiionuposanus (KonecHukoB u np., 1974),

Puc. 1. Boixonsl rpaHuTa psiioM ¢ BEIpaOOTaHHOM
4acThIO Kapbepa
Fig. 1. Granite outcrops near the worked-out part
of the quarry

tepputopust YVYOJI oTHOCHTCS K I0KHO-TaeXKHOMY
OKpYTYy 3aypalibCKOH XOJIMHCTO-TIPESATOPHON MPOBUH-
nmu 3anaaHo-CrHOupCKoil paBHUHHOM JIECOPACTUTENb-
HOH obnacTu.

B cootBercTBHM C JIEHCTBYIOIMMH HOPMATHBHBI-
MU JOKYMEHTaMH pailoH MPOBEACHUS HCCIENOBaHUMN
otHocuTcs K CpeniHe-YpanbCkoMy TaeKHOMY paiioHy,
a B COOTBETCTBUM € peKoMeHAanusAMu yueHsix YIJITY
(I'omosasos u mp., 2011; K Bompocy..., 2016) — k rop-
HOMY mofpaiioHy CpeaHe-YpaabCKOro TaexHOIO Jec-
HOTO paiioHAa.

Hcerckoe MecTopokaeHHE TIpaHUTa 3aHUMAET
BEpIIMHY M CPaBHUTEIHLHO KPYTHIC IO’KHBIA M CEBEPO-
BOCTOYHBIN CKJIOHBI I. TOJCTHK C BBIXOIAMU I'paHUTA
Ha THEBHYIO TIOBEPXHOCTH (pHcC. 1).

[epBrie reonoro-pa3senounsie pabotel Ha Hcer-
CKOM MECTOPOXKJICHUH I'paHHUTa MPOBOAWINCE B 1939 T,
I10CJIe Yero Hayauch 100bIYa CTPOUTEIBHOTO KaMHS U
IIPOU3BOACTBO 1IcOHs. Ha ceromusimamii qeHp qo00b4a
rpanuTta mnpopokaercs. OnHaKo 4acTh Kapbepa yke
BEIpaboTaHa u TpeOyeT pekynpTHBaiuu. Ha BeIpabo-
TAHHOW YacTH Kapbepa BeJETCs TEXHUIECKUH dTaIl pe-
KYJIGTUBALIUH, 3AKTIOYAIOIIUICS B OTCHINKE TIOBEPXHO-
CTH KapbePHOU BBIEMKHU CJIOEM I'PyHTA.

Ha pekynbruBupyemoii 4acTu Kapbepa IiaHHpyeT-
Csl CO3JJaHUE OTBITHBIX KapOOHOBBIX (epM IyTeM I10-
CaJIKU CESIHIIEB BHICOKOIIPOM3BOJUTENBHBIX APEBECHBIX
nopox ¥ popMHupoBaHUs B OyIyILIEM BBHICOKOIIPOM3BO-
JIUTEIbHBIX HACAXKICHUH.

OnHoli n3 HanboJee MEePCIIeKTHBHBIX IPEBECHBIX
MOPOJ JUIsl CO3AaHKUA KapOOHOBBIX (hepM SIBIISIETCS CO-
CHa OOBIKHOBEHHAsI, XapaKTEePU3YIOUIAsiCsl yCTONYU-
BOCTBIO NIPOTUB HEONATONPUSITHBIX HNPUPOAHBIX (aK-
TOPOB, HHM3KOH TpeOOBATEIHLHOCTHIO K IOYBEHHOMY
IUIOZIOPOINIO, OBICTPBIM pocToM. JlaHHas ApeBecHas
Iopozia IPEeKpacHO 3apeKOMEHAOBaja cels Ipu pe-
KyJIBTHBALUH APYTUX BUIOB HApyLICHHBIX 3€MeJIb, YTO
ObUT0 0TMeueHO paHee. OFHAKO B HAy4YHOW JINTepary-
pe OTCYTCTBYIOT JaHHBIE O €€ UCIIOJIb30BaHUM IIPU Pe-
KyJIBTHBAlUH BEIPA0OTaHHBIX KapbepoB IPaHUTA.

[MockonbKy Ha TEeppUTOPHH BBIPAOOTaHHOW dYa-
CTH Kapbepa UMEIOTCA 3K3EMIUIIPBI MIOAPOCTA COCHBI
OOBIKHOBEHHOH (pHC. 2), HAMH IPEINPUHATA TOMIBIT-
Ka aHaJiu3a COCTOSHUS TOIPOCTa COCHBI, TIPOU3pac-
TAIOIIEro Ha BBHIPAOOTAaHHOW YacTH Kapbepa, CKIOHE
. ToJcTuk ¢ BHIXOJAMH IpaHUTa W Ha OMYLIKE Jeca
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o0 moKazaTenio (QuykTyupyromed acummerpun. Ms3-
BectHo (Mcmomnp3oBanue..., 2014; 3amecoB u mp.,
20176; Ocunenxo P. A., Ocmmenko A. E., 2018),
YTO yKa3aHHBIA IOKa3aTelb XOPOLIO 3apeKOMEHIO0-
BaJI ceOsl IPU OIIEHKE COCTOSIHUS HACAXK/ICHUH B pa3-
JWYHBIX JIECOPACTUTENbHBIX YCIOBUsX. [locnmennee
MO3BOJIMJIO pa3paboTaTh M YTBEPAUTb METOIUKY IO
OIIEHKE KavyecTBa Cpebl Ha OCHOBAaHWHW TOKa3arenen
(hykryupytomieit acummerpun (MeTtoamaeckne pexo-
MEHJauH. .., 2003).

Br160p coCHBI 0OBIKHOBEHHOM TSI CO3/IaHUs Kap-
00HOBBIX (hepM 00YCIIOBJICH TaKKe aHAIN30M JpeBec-
HOW PacTUTENbHOCTH, GOpMUpYIOLIeHcs Ha BbIpabo-
TaHHOW YacTH Kapbepa (XapakrepucTHKa..., 2022).

HccnenoBanus 3aKIIOYaINCh B 3aMepe  JUTMHBI
MapHBIX XBOMHOK y 4-JI€THEro MOAPOCTa COCHBI OOBIK-
HOBEHHOW COIVIACHO METOANYECKUM PEKOMEHIAIUSIM
(CxpumnanemmkoBa, Cracosa, 2014; JlanueBa u mp.,
2023).

Wnnexe ¢nykryupyromeit acummerpun (UDA)
orpenernsuics mo Gpopmyre

2(L—R
no = 2, n

rae L — nnuHa J1eBOi XBOMHKY, CM; R — UIMHA ITPaBoOd
XBOWHKH, CM.

CraOWIBHOCTh MOJPOCTa COCHbI OOBIKHOBEHHOM
yCTaHaBIUBAJIACh IO CTIEITHATFHOM miKkasre (Tabm. 1).

Puc. 2. TToapocT U BCXO/BI COCHBI B BRIPAOOTAHHOW YacTH
TPaHUTHOTO Kapbepa
Fig. 2. Undergrowth and shoots of pine in the developed
part of the granite quarry

Tabnuya 1
Table 1

[Ikana oreHKH CTaOMIIEHOCTH Pa3BUTHS COCHBI OOBIKHOBEHHOH 1m0 DA
([anuesa u mp., 2023)
The scale of assessment of the stability of the development of scots pine according to IFA
(Dancheva et al., 2023)

Bemauna MDA OreHKa BIASHUS AHTPOTIOTCHHOTO (akropa Bam
Assessment of the impact
The value of the IFA . Mark
of the anthropogenic factor
0,000,003 Hopwaieroe 1
Normal
Craboe
0,0031-0,004 Weak 2
YMmepeHnHoe
0,0041-0,005 Moderate 3
Bricokoe
0,0051-0,006 High 4
OueHb BBICOKOE
0,0061-0,009 Very high 5
Kputrueckoe
>0,009 Critical 6
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Pe3ynbTathl u 06cyKaeHNe

BeinosHeHHBIE UCCIERO0BaHMS [T0KA3AJIU, YTO JUIN-
Ha XBOM IMEPBOTO M BTOPOIO rojia y MOIpOCTa COCHBI
OOBIKHOBEHHOM, TPOU3PACTAIOIIET0 B PA3HBIX JIECO-
PaCTUTENBHBIX YCIOBHAX, CYLIECTBEHHO Pa3IMyacTCs
(tabm. 2).

Marepuansl Tabn. 2 CBHIETEIbCTBYIOT, YTO XBOS
MEpPBOTO rofa [UIMHHEE BCETo y MOAPOCTa, IPOoU3pac-
TaroUIETo Ha omy1ke jeca. [Ipu 3ToM gaHHBIN ogpOCT
XapakTepU3yeTcss MUHAUMAIbHOM JUIMHOM XBOU BTOPOI'O
rofa, a JIMAEPCTBO MEPEXOOUT K MOAPOCTY, IPOU3pac-
TarouleMy Ha rope. Pa3nuuus B AMHE XBOU CTaTHCTH-
YECKHU JIOCTOBEPHHI Ha 95 %-HOM ypOBHE 3HAYMMOCTH.
Tak, B yacTHOCTH, [UIMHA XBOU IIEPBOTO I'0Aa Y HOXPO-
CTa, MPOMU3PACTAIOLIETO Ha JJHE BHIpa0OTaHHOTO Kaphbe-
pa rpaHuTa, MEHBIIIE, YeM Y aHAJIOTHYHOW XBOU MOJPO-
CTa, BBIPOCIIIETO Ha OIyIIKe Jeca, B 1,6 pa3za. [Ipu sTom
JUTs TIOKa3arelis JUIMHBI XBOW BTOPOTO Iojla XapaKTepHa
oOpaTHasi 3aKOHOMEPHOCTb: Yy TOAPOCTa Ha Kaphepe
JUTMHA XBOU BTOPOTO rojia MPEBBIIAECT TAKOBYIO Y IOJ-
pocTa, MPOM3pPacTAIOLIETO Ha OITyIIKE Jeca, B 1,4 pasa.

Haubonee OnaronpuatHble JEeCOpacTUTENBHBIE
YCIIOBUSL [UISl IPOM3PACTaHUs ITOAPOCTa COCHBI OOBIK-
HOBEHHOH CKJIa/IbIBAIOTCS Ha OMyIIKe Jieca. OnHaKo Ha
JUTMHY XBOH 3/I€Ch OKa3bIBAIOT BIIMSIHUE JIOTIOTHUTENb-
Hble (DaKTOpBI, TaKMe KaK KOHKYPEHIMS CO CTOPOHBI
YKMBOTO HaIlOYBEHHOTO ITOKPOBA.

Bonee 00BEeKTHBHYIO XapaKTEpHCTHKY 00 YycIo-
BUSIX TPOM3PACTAHUS IIO3BOJISIET MONydYaTh IOKa3a-
Tenb (QIyKTyHpyromeld acuMMeTpuu. MccremoBaHus
MOKA3aJIM, YTO JAHHBIA MOKa3aresb JTOBOJBHO cTaOu-
JIeH Y TOZIpOCTa, MPOU3PACTAIOIIEro Ha OIyIIKE Jieca,
BEpIIMHE TOPbI U Ha JHE BBIPAOOTAHHOIO TPAaHUTHOTO
Kapbepa (Tabdm. 3).

Marepuansl Tabn. 2 CBUACTEIBCTBYIOT, YTO BIIH-
SIHUE NPUPOAHBIX U aHTPOIOTE€HHBIX (PaKTOPOB Mpo-
SIBIISIETCSL Ha IIOKa3aTeNsix (QIyKTYUpyrolel acum-
METPUU XBOU IOJAPOCTAa COCHBI OOBIKHOBEHHOW Kak
TEKyILIero, TaKk M MpouuIoro roga. Tak, BeIUYuMHA
HN®A Bapsupyetcs ot 0,00008 mo 0,0067, T. €. oueH-
Ka BIUSHHUS (AKTOPOB M3MEHSIETCS OT HOPMAIBHOM
0 oueHb BbICOKOH. [Ipm 3TOM y XBOM TEKylIEro
(mepBoro) roja Xyamue moxasaresu 3a()UKCUPOBAHBI
HE Yy TIOIPOCTa, POU3PACTAIONIETO Ha IHE KapbepHOM
BBIEMKH, a y HOApocTa Ha BepiuuHe ropsl. Ilocien-
Hee, Ha Hall B3IVIsII, OOBSCHSIETCS HEAOCTATKOM BIIaru
Ha BEPIIMHE TOPbI C MCJIKHMU HCIIOJIHO pa3BUTbBIMH
[I0YBAMHU Ha T'PAHUTHOM IUIUTE, YTO HAIISAHO OBLIO
MOKa3aHo Ha puc. 1.

XBOsI BTOPOTO TOJa XapakTepusyercst 6ojee Hu3-
kumu nokazarensiMu MDA, Tlpu stoM Xyamume no-
kazatenn MDA nHaOmogaroTcs y XBOM IOAPOCTA,
MIPOU3PACTAIONIET0 Ha JHE Kaphepa, a Jydllne —
Ha OILyIIKE JIeca.

Tabnuya 2
Table 2

JlyiiHa XBOM y TOJPOCTA COCHBI OOBIKHOBEHHOM,

MIPOM3PACTAIOIIETO B PA3INIHBIX YCIOBHAX

The length of needles in the undergrowth of the common pine,

growing in various conditions

JUTHHA XBOH 10 TO/IaM, CM
MecTo mpom3pacTaHus Length of needles by years, cm
Place of growth IepBoro roxa Broporo rosa

The first year Second year
Omnymika jgeca
The edge of the forest 6,42+0,08 3,04+0,07
Bepmmna ropst
Top of the mountain 4,72+0,03 8,41+0,08
Kapoep 4,05+ 0,06 6.92+0,13
Quarry
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Tabnuya 3
Table 3
CocrosiHHE TOAPOCTA COCHBI OOBIKHOBEHHOM 1O UHJICKCY
¢dnykryupytomeit acummerpun (MDA)
The state of the undergrowth of scots pine according to the index
of fluctuating asymmetry (IFA)

XBOSI IEpBOTO TO/IA XBOsI BTOpOTO To/1a
Needles of the first year Needles of the second year
MecTo npouspacTanus OlleHKa BIHSHUS O“eg';i‘( fg”;H””
Place of growth Bennunna UDA (axropa Benmnunna DA ASSGSSHII)GI’I ¢
The value of the IFA Assessment of the The value of the IFA of the influence
influence of the factor of the factor
Onymka jeca YMmepenHoe HopmansHoe
The edge of the forest 0,0042 Moderate 0,0008 Normal
Bepmmna ropst OueHb BBICOKOE YmepeHnHoe
Top of the mountain 0,0067 Very high 0,0048 Moderate
Kapsep Beicokoe Beicokoe
Quarry 0,0058 High 0,0054 High
B nenoM MOXHO OTMETHUTH, YTO AAXKE B IKCTpE- BriBoabI

MaJIbHBIX YCIIOBUSX TPaHUTHOTO Kapbepa CTeleHb
BJIMSIHHS IPUPOHBIX U aHTPOTIOTCHHBIX (haKTOPOB HE
SBIISIETCS 111 TIOAPOCTA COCHBI OOBIKHOBEHHOM KpH-
THYecKoil. [Ipyrumu crioBamu, cOCHa OOBIKHOBEHHAS
SIBJIICTCS Ha Ypajie BeCbMa MEPCIEKTUBHBIM BUIOM
IUTST CO3IaHUsl KapOOHOBBIX (hepM Ha HapYIICHHBIX
3eMJISIX, B YACTHOCTH Ha TEPPUTOPHUH BHIPAOOTAHHBIX
KapbepoB 00bIUM rpanuTa. JJaHHas qpeBecHas mopo-
Jla B COCTOSTHUM JIaykKe TIPY BBIPALTUBAHUA Ha O€ITHBIX
MUTATEIBHBIMU JJIEMEHTaMH CyOCTpaTaxX CO031aBaTh
YCTOHYMBBIC BBICOKOIIPOU3BOIUTEIILHBIC HACaX]Ie-
Hus. [locnennee monTBepkaaeTcs MaTepraliaMu BBI-
MOJTHEHHBIX HAMU HCCICNOBaHUN (PIyKTyHpyromei
ACUMMETPUHU XBOU Y MOJIPOCTA, a TAKKE JTAHHBIMHU
JIPYTUX aBTOPOB, W3yYaBIINX IPOU3BOAUTEIHHOCTH
WUCKYCCTBEHHBIX COCHOBBIX HACaXICHUH Ha Hapy-
MIEHHBIX 3eMIIsIx (3anmecoB u fp., 2017a; PexkynbTuBa-
us. .., 2018; Zalesov et al., 2020).

1. JenonupoBanue yriepoaa W3 arMochepHOro
BO3yxa HamOonee 3(h(HEKTHBHO MOKHO TIPOU3BOIUTH
MyTeM CO3aHMs KapOOHOBBIX ()epM Ha HapyLICHHBIX
3eMIISIX.

2. YuuThIBasg HHU3KYI0 TPEOOBATCIHHOCTH COCHBI
OOBIKHOBEHHOH K IUIOIOPOAMIO TMOYBBI W IHIMPOKHN
apeaJ ec MMPOM3PACTAHUS, CIEAYET M3yUUTh MEPCIIeK-
TUBHOCTH UCTIONB30BAHMS KYJBTYP COCHBI Ha KapOOHO-
BBIX (hepmax.

3. AHanm3 mokasateneil [UIMHBI XBOU B (IyKTYH-
pyIOIIed acMMMETPUH TIOKa3all, YTO TOAPOCT COCHBI
OOBIKHOBEHHON XapaKTepPHU3yeTCs BBICOKOW YCTOWYH-
BOCTBIO M XOPOIIUM COCTOSIHAEM B Pa3JIMYHBIX JIECO-
pacTUTETBHBIX YCIOBUSAX U B YACTHOCTH HA JIHE BBIpa-
00TaHHOTO Kapbepa rpaHuTa.

4. TIpoBeneHHbIE UCCTIEAOBAHUS MOATBEPIMIN TH-
MOTE3y O BHICOKOW TEPCIIEKTUBHOCTH COCHBI OOBIKHO-
BEHHOW JUIs co31aHMsi KapOOHOBBIX (epM Ha Ypaie.

CIHCOK UCTOYHHNKOB

bauypuna A. B., 3anecos C. B., Torxau O. B. DpHEeKTUBHOCTD JIECHON pPEKyJIbTUBAI[MM HAPYIICHHBIX 3€-

MeJb B 30HE BIMSHUS MEACTUIABIIILHOTO MPOU3BOACTBA // DKOJIOTHSA W MPOMBIIIIEHHOCTs Poccuu. 2020.
Ne 24 (6). C. 67-71. DOI: 10.18412-1816-0395-2020-6-67-71.
Tooosanos I A., 3anecos C. B., Jlexxcnuna E. H. PaiiornpoBanue necoB CBepasioBckol odnactu // ArpapHbiit

BecTHHK Ypana. 2011. Ne 8 (87). C. 35-36.



10 Jeca Poccum 1 x03AMCTBO B HUX Ne 3 (86), 2023 r.

Hanueea A. B., 3anecos C. B., Hazaposa B. B. OueHka cOCTOSIHUSI CpeAbl MPUIOPOKHBIX TEPPUTOPUI roposa
TioMeHb Ha OCHOBE HCIOb30BaHHUs MeTo10B OnonHaukauuy // zBectus Cankr-IletepOyprekoit ecorex-
Huueckoi akagemuu. 2022. Beim. 240. C. 47-63. DOI: 10.21266/2079-4304.2022.240.47-63.

Hanuesa A. B., 3anecos C. B., Ilonog A. C. JlecHoii sxonornueckuii monutopusr. ExarepunOypr : VIJITY,
2023. 146 c.

Kunumno-koMMyHallbHOE XO3SIMCTBO U KauecTBO >KU3HU B XX Beke: S5KOHOMUYECKHE MOJEIH, HOBBIE TEXHO-
JIOTHX W TIpakTUKH ynpasienus / JI. C. Asapenxos, I B. Acmpamosa, A. I1. Cunun, I’ C. Axvibaesa u ap.
M. ; ExarepunOypr : HayxoBenenue, 2017. 600 c.

3anecos C. B. Ponb 60510T B IENOHUPOBAHUM YITIeBOAOPOAa // MexXayHapOIHbBIA HAYYHO-HUCCIIEN0BATENbCKIH
)KypHai. 2021. Ne 7 (109). Y. 2. C. 6-9. DOI: 10.23670/IRJ.2021.109.7.033.

3anecos C. B., 3apunos IO. B., Ocunenxo P. A. ONBIT 1€COX039HCTBEHHOTO HANPABIECHUs PEKYIbTUBALMM Ha-
PYLICHHBIX 3eMellb TPH pa3padOoTKe MECTOPOXKAECHUH THMHBI, XPU30TUI-acOecTa U PeAKO3EMENbHBIX PYI.
ExarepunOypr : Ypan. roc. aecotexs. yH-T, 2022. 282 c.

3anecos C. B., 3apunos FO. B., @ponosa E. A. Ananm3 coctosiHUs IopocTa 6epe3sl noBuciou (Betula pendula
Roth.) Ha oTBanax mMectopoxIeHHI XpH30THI-acOecTa Mo MoKa3areno (QIyKTyupyroued acuMMeTpun //
BectHuk BypsTckoll rocynapcTBEHHON CelbCKOXO3SHMCTBEHHOM akaaeMuu uM. B. P. @ununmosa. 2017a.
Ne 1 (46). C. 71-77.

3anecos C. B., 3apunos FO. B., 3anecosa E. C. EcTecTBeHHass pEKyJAbTUBAIUS OTBaja BCKPBIIIHBIX MOPOI
Y OTXOJIOB o0oTrameHus acoOecToBbIX pya // ArpapHblil BecTHUK Ypana. 20176. Ne 3 (157). C. 35-38.

Ucnonp3oBanue mokaszatenss QIyKTyHpyroUmeld acuMMeTpur Oepesbl MOBUCIIONW JAJIsl OLIEHKH €€ COCTOSHUS /
C. B. 3anecos, b. O. Azbaes, JI. A. benos, XK. O. Cywounoukos, E. C. 3anecosa, A. C. Onremaes // Co-
BpeMeHHbIe TpoOieMbl Hayku U oOpasoBanus. 2014. Ne 5. URL: www.science-education. ru/119-14518
(mara obpamenus: 10.12.2022).

KauectBo xu3nu: mpobnemsl u nepcrektuBbl XXI Beka / A. B. Mexpenyes, M. U. Xpywesa, C. B. 3anecos,
B. A. Jleoneapom u np. ExarepunOypr : Ctparerus nozutusa™, 2013. 532 c.

K Bompocy o0 Heo0OXoAMMOCTH YyTOYHEHUS ITepedHs JIECHBIX pailoHoB CBepanoBckoit obnactu / I” A. ['odoeanoas,
C. B. 3anecos, E. C. 3anecosa, A. U. Yepmnwix // Jleca Poccun u xo3siictBo B HuX. 2016. Ne 3 (58). C. 12—19.

Konecnuxos b. I1., 3ybapesa P. C., Cmononoeog E. I1. JlecopacTuTenbHbIe yCIOBUS U THIHL iecoB CBEpIIOB-
ckoii oomactu. Ceepanosck : YHI AH CCCP, 1974. 177 c.

Mertoauyeckiue peKOMEHIAMH O BBIMOJHEHUIO OLEHKH KauyecTBa CpPEAbl MO0 COCTOSHHUIO JKUBBIX CYLIECTB
(omeHka cTaOMIIBHOCTH JKUBBIX OPTaHU3MOB TI0 YPOBHIO aCHMMETPUH MOP(OJIOTHYECKUX CTPYKTYP) : YTB.
pacnopsbkenuem Pocakonoruu ot 16.10.2003 . Ne 460-p. URL: https:// base.garant.ru/2159808 (mara 00-
pamenus: 10.12.2022).

Ocunenxo P. A., Ocunenko A. E. ®nyKTyupyolas aCHMMETPHUS XBOM COCHBI 0OBIKHOBEHHOM KaK HHUKATOP
3arpsi3HEHHs OKpYKaloLIel cpelibl TopHOA0OkIBatoIIMM npeanpusitTueM // Jleca Poccun 1 X035#CTBO B HUX.
2018. Ne 4. C. 30-37.

[ompoct cocHbl 00bIKHOBeHHOU (Pinus sylvestris 1.) Ha oTBalaX MECTOPOXKICHHS XpH30TWI-acOecta /
1O. B. 3apunos, C. B. 3anecos, E. C. 3anecosa, A. C. Ilonos, E. I1. I[lnamonos, H. I1. Cmapooybyesa // U3-
BecTus By30B. JlecHoii xypnan. 2021. Ne 5. C. 22-33.

[onuron «Ypan-Kap6on» (Cesepka) / C. B. 3anecos, B. B. @omun, E. I1. [Inamonos, I A. [odosanos, K. A. ba-
weeypos, I1. H. Cypaes // Jleca Poccun u xo3stictBo B Hux. 2021. Ne 3 (78). C. 4-14. DOI: 10.51318/FRET.
2021.89.34.001.

PexynprrBanys HapyILIEHHBIX 3eMeb Ha MeCTOpOKAeHUU TaHTan-oepuus / C. B. 3anecos, E. C. 3anecosa,
1O. B. 3apunos, A. C. Onnemaes, O. B. Tonkau // Dxonorusi v npoMbinuieHHOCTh Poccuu. 2018, T. 22, Ne 12,
C. 63-67.



Ne 3 (86), 2023 r. Neca Poccun 1 X03AIMCTBO B HUX 11

Cxpunanvwuxosa JI. H., Cmacoéa B. 3. buonHaukanoHHbIe IOKa3aTedl CTa0MIBHOCTH Pa3BUTHUS Hacax/e-
HUI B HapyIIeHHBIX JaHamadTax / Cubupckuii tecHoi xxypHair. 2014. Ne 2. C. 62-72.

®dopMuEpOBaHNE NCKYCCTBEHHBIX HacakeHH Ha 3o0o00TBane Pedrunckoit [POC / C. B. 3anecos, E. C. 3ane-
cosa, A. A. 3sepes, A. C. Onnemaes, A. A. Tepun // UBY3. JlecHoti xxypran. 2013. Ne 2 (332). C. 66-73.

XapakTepucTuKa JpeBECHON U KyCTapHUKOBOW PacTUTEIbHOCTH, ITpou3pacraronieil Ha McerckoM rpaHuTHOM
kapwepe / A. E. Ocunenxo, K. A. bawezypos, U. E. Kopuaeun, Y. A. [lanun, P. A. Ocunenxo, I1. B. [l[ennacun,
E. C. Hckanoeposa, B. C. Komosa // Jleca Poccun u xo3s1iicTBo B HUX. 2022. Ne 3. C. 39-48.

Bachurina A. V., Zalesov S. V., Ayan S. Characteristics of plantations on disturbed lands in copper smelting zone
in urals, Russia // Forest, 2022. P. 1-9. DOI: 10.5152/forestist.2022.22019.

Zalesov S. V., Ayan S., Zalesova E. S., Opletaev A. S. Experiences on Establishment of Scots Pine (Pinus
sylvestris L.) Plantation in Ash Dump Sites of Reftinskaya Power Plant, Russia // Alinteri Journal of
Agriculture Sciences. 2020. Ne 35 (1). DOI: 10/28955/alinterizbd. 696559.

References

Bachurina A. V., Zalesov S. V., Ayan S. Characteristics of plantations on disturbed lands in copper smelting zone
in urals, Russia // Forest, 2022. P. 1-9. DOI: 10.5152/forestist.2022.22019.

Bachurina A. V., Zalesov S. V., Tolkach O. V. Efficiency of forest reclamation of disturbed lands in the zone of
influence of copper smelting // Ecology and industry of Russia. 2020. Ne 24 (6). P. 67-71. DOI: 10.18412-
1816-0395-2020-6-67-71. (In Russ.)

Characteristics of woody and shrubby vegetation growing on the Iset granite quarry / A. E. Osipenko, K. A. Ba-
shegurov, I. E. Korchagin, I. A. Panin, R. A. Osipenko, P. V. Shcheplyagin, E. S. Iskanderova, V. S. Kotova //
Forests of Russia and the economy in them. 2022. Ne 3. P. 39-48. (In Russ.)

Dancheva A. V., Zalesov S. V., Nazarova V. V. Assessment of the state of the environment of the roadside
territories of the city of Tyumen based on the use of bioindication methods // Izvestiya of the St. Petersburg
Forestry Academy. 2022. Issue 240. P. 47-63. DOI: 10.21266/2079-4304.2022.240.47-63. (In Russ.)

Dancheva A. V., Zalesov S. V., Popov A. S. Forest ecological monitoring. Yekaterinburg : UGLTU, 2023. 146 p.
(In Russ.)

Formation of artificial plantings at the ash dump of Reftinskaya GRES / S. V. Zalesov, E. S. Zalesova, A. A. Zve-
rev, A. S. Opletaev, A. A. Terin // IVOZ. Forest magazine. 2013. Ne 2 (332). P. 66—73. (In Russ.)

Godovalov G. A., Zalesov S. V., Lezhnina E. N. Zoning of forests of the Sverdlovsk region // Agrarian Bulletin
of the Urals. 2011. Ne 8 (87). P. 35-36. (In Russ.)

Housing and communal services and quality of life in the XXI century: economic models, new technologies
and management practices / L. S. Azarenkov, G. V. Astratova, Ya. P. Silin, G. S. Akhybayeva, etc. Moscow,
Yekaterinburg : Publishing Center “Science Studies”. 2017. 600 p. (In Russ.)

Kolesnikov B. P., Zubareva R. S., Smolonogov E. P. Forest growing conditions and types of forests of the
Sverdlovsk region. Sverdlovsk : UNC of the USSR Academy of Sciences, 1974. 177 p. (In Russ.)

Methodological recommendations for assessing the quality of the environment according to the state of
living beings (assessment of the stability of living organisms by the level of asymmetry of morphological
structures). Approved. By the Order of Rosecology dated 16.10.2003 Ne 460-R. URL.: http:// base.garant.ru/
2159808 (accessed: 10.12.2022). (In Russ.)

On the need to clarify the list of forest areas of the Sverdlovsk region / G. 4. Godovalov, S. V. Zalesov,
E. S. Zalesova, A. I. Chermnykh // Forests of Russia and the economy in them. 2016. Ne 3 (58). P. 12-19.
(In Russ.)

Osipenko R. A., Osipenko A. E. Fluctuating asymmetry of pine needles as an indicator of environmental pollution
by a mining enterprise // Forests of Russia and the economy in them. 2018. Ne 4. P. 30-37. (In Russ.)



12 JNeca Poccum 1 X035MCTBO B HUX Ne 3 (86), 2023 r.

Quality of life: problems and prospects of the XXI century / A. V. Mehrentsev, M. I. Khrushchev, S. V. Zalesov,
V. A. Leonhardt, etc. Yekaterinburg : Publishing house of the Group of Companies “Strategy positivaTM”,
2013. 532 p. (In Russ.)

Recultivation of disturbed lands at the tantalum-beryllium deposit/ S. V. Zalesov, E. S. Zalesova, Yu. V. Zaripov,
A. S. Opletaev, O. V. Tolkach // Ecology and industry of Russia. 2018. Vol. 22. Ne 12. P. 63—67. (In Russ.)

Skripalshchikova L. N., Stasova V. Z. Bioindicational indicators of the stability of the development of plantings
in disturbed landscapes // Siberian Forest Journal. 2014. Ne 2. P. 62—72. (In Russ.)

The use of the indicator of fluctuating asymmetry of the hanging birch to assess its condition / S. V. Zalesov,
B. O. Azbaev, L. A. Belov, Zh. O. Suyundikov, E. S. Zalesova, A. S. Opletaev // Modern problems of science
and education. 2014. Ne 5. URL: www.science-education.ru/119-14518 (accessed: 10.12.2022). (In Russ.)

Undergrowth of scots pine (Pinus sylvestris L.) on the dumps of the chrysotile-asbestos deposit / Yu. V. Zaripov,
S. V. Zalesov, E. S. Zalesova, A. S. Popov, E. P. Platonov, N. P. Starodubtseva // News of universities.
Lesnoy Zhurnal. 2021. Ne 5. P. 22-33. (In Russ.)

Ural-Carbon Landfill (Severka) / S. V. Zalesov, V. V. Fomin, E. P. Platonov, G. A. Godovalov, K. A. Bashegurov,
P. N. Suraev // Forests of Russia and agriculture in them. 2021. Ne 3 (78). P. 4-14. DOI: 10.51318/FRET.
2021.89.34.001. (In Russ.)

Zalesov S. V. The role of swamps in hydrocarbon deposition // International Scientific Research Journal. 2021.
Ne 7 (109). Part 2. P. 6-9. DOI: 10.23670/1RJ.2021.109.7.033. (In Russ.)

Zalesov S. V., Zaripov Yu. V., Frolova E. A. Analysis of the undergrowth of hanging birch (Betula pendula
Roth.) on the dumps of chrysotile-asbestos deposits according to the indicator of fluctuating asymmetry //
Bulletin of the Buryat State Agricultural Academy named after V. R. Filippov, 2017. Ne 1 (46). P. 71-77.
(In Russ.)

Zalesov S. V., Zaripov Yu. V., Osipenko R. A. Experience in the forestry direction of recultivation of disturbed
lands during the development of clay, chrysotile-asbestos and rare earth ores. Yekaterinburg : Ural State
Forest Engineering un-t, 2022. 282 p. (In Russ.)

Zalesov S. V., Zaripov Yu. V., Zalesova E. S. Natural recultivation of the dump of overburden rocks and
waste from the enrichment of asbestos ores // Agrarian Bulletin of the Urals. 2017. Ne 3 (157). P. 35-38.
(In Russ.)

Zalesov S. V., Ayan S., Zalesova E. S., Opletaev A. S. Experiences on Establishment of Scots Pine (Pinus
sylvestris L.) Plantation in Ash Dump Sites of Reftinskaya Power Plant, Russia // Alinteri Journal of
Agriculture Sciences, 2020, Ne 35 (1). DOI: 10/28955/alinterizbd. 696559.

Hugpopmayusa 06 aemopax
B. C. Komoea — yuawasics, Ypanvckuil 1eCHOU KOLeOHC
Ypanvcroeo eocyoapecmeentoco recomexnuyeckozo ynusepcumema,
Veronikakotova880(@gmail.com, http://orcid.org/0000-0001-7342-5577;
U. E. Kopuazun — acnupanm,
Vankorch92@yandex.ru, http://orcid.org/0000-0003-1272-8579;
E. 1. Posunxuna — acnupanm,
rozinkinaep@mail.ru, http://orcid.org/0000-0002-8000-9122;
A. U. Ilempos — acnupanum,
PetrovAI2009@yandex.ru, http://orcid.org/0000-0002-2409-481x;
P. A. Ocunenko — kanouoam cenbCKoX03AUCMEEHHBIX HAYK,
Osipenkora@m.usfeu.ru, http://orcid.org/0000-0003-3359-3079;
I A. T0008a106 — KaHOUOAM CeNbCKOXO3ANUCTNEEHHBIX HAYK, OOYEHM,
Godovalovga@m.usfeu.ru, http://orcid.org/0000-0002-2309-2302.



Ne 3 (86), 2023 r. Neca Poccun 1 X03AIMCTBO B HUX 13

Information about the authors
V. S. Kotova — student, Ural Forestry College of the Ural State Forest Engineering University,
Veronikakotova880@gmail.com , http://orcid.org/0000-0001-7342-5577;
1 E. Korchagin — Postgraduate student,
Vankorch92@yandex.ru, http://orcid.org/0000-0003-1272-8579;
E. P. Rozinkina — Postgraduate student,
rozinkinaep@mail.ru, http://orcid.org/0000-0002-8000-9122;
A. I Petrov — Postgraduate student,
PetrovAI2009@yandex.ru, http://orcid.org/0000-0002-2409-481x;
R. A. Osipenko — Candidate of Agricultural Sciences,
Osipenkora@m.usfeu.ru, http://orcid.org/0000-0003-3359-3079;
G. A. Godovalov — Candidate of Agricultural Sciences, Associate Professor,

Godovalovga@m.usfeu.ru , http://orcid.org / 0000-0002-2309-2302.

Cmamuwsa nocmynuna 6 pedaxyuio 17.04.2023; npunama k nyoruxayuu 20.05.2023.
The article was submitted 17.04.2023; accepted for publication 20.05.2023.




14 JNeca Poccuun 1 X03AMCTBO B HUX Ne 3 (86), 2023 r.

Jleca Poccun u xo3siictBo B Hux. 2023. Ne 3. C. 14-20.
Forests of Russia and economy in them. 2023. Ne 3. P. 14-20.

Hayunas crarbs
YIK 574.3
DOI: 10.51318/FRET.2023.3.86.002

UCMNOJIb3OBAHWUE METOLA CDJ:IYKTYVIPYIOLIJ,EVI ACUMMETPUUN
NNCTBEB BEPE3bI MOBUCION AnA OLEHKN KAYECTBA CPE[DI
B 3ALLUNUTHBIX JIECHbBIX MOJTOCAX
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Annomauu}l. C HHAYCTPUAJIBHBIM PAa3BUTHEM PETHOHOB YBCIIMYUBACTCA U TEXHOICHHASA HArpys3ka

Ha DKOCUCTECMBI. TaKy}o Harpys3kKy Ha JICCHYIO S5KOCUCTCMY B CBepﬂHOBCKOﬁ 00J1aCTH OKa3bIBACT CBep):[—

JIOBCKasA JKCJIC3HaA Jopora. Keneszunas Aopora BJIMACT HAa NPUAOPOXKHBIC JICCHBIC IIOJIOCHI, YXYyAllas

HUX CAHUTAPHOEC COCTOSIHHE. 910 YKa3bIBa€T Ha HCO6XOI[I/IMOCTL OLICHKH 1 KOHTPOJIA 3a UX COCTOSIHUEM.

B eJsIX MOHUTOPUHTA 3a COCTOAHUCM HaCﬁ)K,I[CHI/Iﬁ BIOJIb KCJIC3HOAOPOXKHBIX HYTef/i MOXXHO HC-

MOJIB30BaTh MPOCTHIE, HO dPQPEKTUBHBIE METOJbl OMOMHIUKAINU, B YACTHOCTH Ha OCHOBE (UIyKTyH-

pyromeii acHMMeTpUH JTHCTOBOH IIacTUHKHA. C TMOMOIIBIO 3TOTO MeTo/Ia Obljla IPOBE/ICHA OIIEHKA CO-

CTOSIHMSI 3alIUTHBIX JIECHBIX HacaxIeHui Oepe3sl moBucioi (Betula pendula Roth.) Ha yyacTkax myTn

CeepmiioBckoit xene3noit noporu ExarepunOypr — KameHck-Ypanbckuid. J{i1s1 nccnenoBanus ObLTU BbI-

OpaHbI Tpu ydacTka — 28-i, 51-i u 53-1 KHUIOMETPHI Ty TH.

Ha ocHoBaHuu MOJYYCHHBIX HaHHBIX OnlIa cAciaHa OIICHKAa KadcCTBa. HccnenoBanue II0Kasalio,

YTO YpPOBEHb (NIYKTYUPYIOIICH aCUMMETPHH JIUCTheB Oepesbl moBucion (Betula pendula Roth.) aye-

CTBUTEJIEH K JICUCTBUIO 3arpsi3HEHUH OT >kene3Ho moporu. CrnekTp 3arpsi3HEHUs 3alllUTHBIX JIECHBIX

HaC&)K,Z[CHI/Iﬁ BAOJIb JKEIIC3HOU A0poru MpOMBINUIICHHBIMHA MNOJUIFOTAHTAaMH pa3H006pa3eH. 00 >TOM

CBHUACTCILCTBYIOT PE3YyIbTaTbl UCCICIOBAHMA. B mpouecce pa6OTBI BBIABJICHO, YTO 3allIMTHBIC JICCHBIC

MOJIOCH! Ha 51-M KmioMmeTpe myTH jkeie3Hor moporu ExarepmuOypr — KameHck- YpaiabCckuil ©MEIOT

YKe KpI/ITI/IHGCKI/Iﬁ 0aj1 KOJOTHUECKOTO0 COCTOSIHHUS. B OCJIOM COCTOAHUE 3allIUTHBIX JICCHBIX ITOJIOC

XapaKTCpU3yeTCa OTHOCUTCIIBHO OAHOPOAHLIM YPOBHEM CO 3HAYUTECIbHBIMU OTKIIOHCHUAMU OT HOPMBI

roKaszaresieil pIyKTyupyromei acuMMeTpun 6epe3sl moBucioi (Betula pendula Roth.) — 0,046-0,053.

T10 YKa3bIBaCT Ha HCO6X0,I[I/IMOCTI> ZLaJ’IBHCfIH.IGFO KOHTPOJIA 3a COCTOAHUCM 3alMUTHBIX JICCHBIX ITOJIOC.

Knrwouesvie cnoea: 3amyutHbIe JIECHBIE TTOJ0CHL, Oepesa noBucnas (Betula pendula Roth.), dmykryn-

pyromas aCUMMETpUs, I/IHTCI’paHLHHﬁ IOKa3aTejib aCUMMETPHHU, 6I/IOI/IHI[I/IKaI_II/I$I, Ka4€CTBO CPECIbI

Jna yumuposanusn: Ypazos I1.H., demugoa A.B., Ypazoa A.®d. Vcnons3oBaHue Merona

(IIyKTYUpyIOIIeH acCHMMETPHUU JIUCTHEB OEpe3bl MOBUCIION Ui OICHKM KayeCTBa CpPEIbl B 3alllUT-
HBIX JIeCHBIX TIojiocax // Jleca Poccnm m xo3stictBo B HuX. 2023. Ne 3 (86). C. 14-20. DOI: 10.51318/

FRET.2023.3.86.002.
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Abstract. With the industrial development of the regions, the anthropogenic load on ecosystems is

also increasing. Such a load on the forest ecosystem in the Sverdlovsk region is exerted by the Sverdlovsk
Railway. The railway affects roadside forest strips, worsening their sanitary condition. This indicates
the need to assess and monitor their condition.

In order to monitor the condition of plantings along railway tracks, simple but effective bioindication
methods can be used, in particular, based on the fluctuating asymmetry of the leaf blade. With the help
of this method, the assessment of the state of protective forest stands of hanging birch (Betula pendula
Roth.) on the sections of the Yekaterinburg — Kamensk-Uralsky railway of the Sverdlovsk Railway was
carried out. Three sections were selected for the study — 28, 51 and 53 kilometers of the way.

Based on the data obtained, a quality assessment was made. The study showed that the level
of fluctuating asymmetry of the leaves of the hanging birch (Betula pendula Roth.) is sensitive to
the effects of pollution from the railway. The spectrum of contamination of protective forest stands
along the railway by industrial pollutants is diverse. This is evidenced by the results of the study.
In the course of the work, it was revealed that the protective forest strips on 51 kilometers of the
Yekaterinburg — Kamensk-Uralsky railway track already have a critical score of ecological condition.
In general, the condition of protective forest strips is characterized by a relatively uniform level with
significant deviations from the norm of the fluctuating asymmetry of the hanging birch (Betula pendula
Roth.) — 0.046-0.053. This indicates the need for further monitoring of the condition of protective
forest strips.

Keywords: protective forest strips, hanging birch (Betula pendula Roth.), fluctuating asymmetry,
integral indicator of asymmetry, bioindication, environmental quality

For citation: Urazov P.N., Demidova A.V., Urazova A.F. Using the method of fluctuating
asymmetry of hanging birch leaves to assess the quality of the environment in protective forest strips //
Forests of Russia and economy in them. 2023. Ne 3 (86). P. 14-20. DOI: 10.51318/FRET.2023.3.86.002.

Beenenne

B nmocnenHue necatunerue sKoigorudeckas o0-
CTaHOBKa NpHoOpeTaeT ocoboe 3HaueHHE B olecrie-
YeHUHM KadecTBa Jku3HH (JKMIMIIHO-KOMMYHalIbHOE
XO03SHCTBO. .., 2017). K coxanenunto, B HHAyCTPHAIHLHO
Pa3BHUTBIX PETHOHAX CIOKHO MOAACP)KUBATH Onaro-
MIPUATHYIO SKOJIOTHYECKYIO0 00CTaHOBKY. BakHast poib
B YJIYYIICHUH 3KOJIOTHYECKOW OOCTAaHOBKH IIPUHA[-
JIOKHUT JIECHBIM HacakaeHusM. OHM BBIpaOATHIBAIOT

KHCJIOPOJ] M OYMIIAIOT BO3AYX OT BPEAHBIX 3arps3HUTE-
JIeH, CHM)KaIOT YPOBEHB IIIyMa Ha OKPY’KAIOIIYIO CPEIy
u yenoseka. Ho Takxe JiecHbIe HACKICHUS CTPalatoT
OT aHTPOIOT€HHOT'O BIHUSHUSL.

CBepIUIOBCKast JKeJle3Hasi JOpora sBIsieTcs Ofl-
HUM M3 KPYNHEHIIMX TEPPUTOPHAIBHBIX (punnanos
OAO «PXI», obciy:KuBaeT >keJIe3HONOPOKHYIO HH-
bpactpykrypy Ypana m 3amagHoit Cubupu u, K Co-
JKaJICHUI0, BHOCHUT OINPEIEICHHbIM HEraTHBHBIN BKIAZ
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B OKOJIOTMYCCKYIO 06CTaHOBKy peruoHa, ABJIAACH

-

3udecknx u Owmonormdeckux (aktopoB. Ilockonpky

HNCTOYHHUKOM He6ﬂaI‘OHpI/IHTHLIX XUMHYCCKHUX,

OOJIBIIIMHCTBO MPOIYKTOB BBIOPOCOB TPAHCIOPTHBIX
CPEJICTB HE pa3yiaraloTcsi HU OMOIOTHYCCKU, HU XUMH-
YEeCKH, OHM MOTYT HETaTWBHO BIHATH HA POCT pacTe-
Huil 1 3kocucteM (Biusiaue. . ., 2023).

Brosb *&ene3HbIX TOpOTr ISl UX 3allUThl OT HE-
ONarompHUATHBIX TMPUPONHBIX SBICHUH BBICAKUBAIOT
3amuTHbIe JecHble nonockl (3JII1). Onu 3amminarT
JIMHEHHBIC 00BEKTHI, KOTOPBIMU SIBJISIOTCS JKEJIC3HBIC
JOPOTH, OT HEOIATONPUATHOTO BO3EHCTBHSI, METIIAI0-
mero ux (QyHKIHoOHUpoBaHU. Ho, Kak TOBOPHIIOCH
BBIIIIC, JKEJIC3HOAOPOXKHASS HMH(PPACTPYKTypa OKa3bl-
BaeT Ha 3alllUTHHIC JIECHBIE HACAX/ICHUS HETaTHBHOE
BIIHMSTHHE.

B takom ciydae kpaiiHe He0OXoaMMa OIeHKa CTa-
OunpbHOCTH OMoJOrMYecknx cucreM. M 310 amkryer
HEOOXOMMOCTh B MOHUTOPUHTE COCTOSIHUSI OKPYKat0-
IIeH Cpe/bl U Pa3lInUHBIX ¢ KOMITIOHeHTOB. Hanbonee
YYBCTBHUTENBHBI K TEM WJIM WHBIM HU3MEHEHHUSM CPEZbl
BujbI-uHAUKaTOphI (Paccaauua, 2007).

WNupukaropamu CTEIICHU 3arpsA3HEHHOCTH OKPY-
Karotiei cpenpl (OMOWHANKATOpaMH) MOTYT CIIYKHUTh
pa3IMYHbIC BUJBI )KUBBIX OPraHU3MOB, B TOM YHCIIC
JICPEBbs, TPOM3PACTAIOIIME BIOIb JKEJIE3HOTOPOXK-
Heix Juani. 3J1I1 BIoas THHEHHBIX 00BEKTOB SABIAIOT-
CS OTIMYHBIM «IOIIOTUTENIEM» BCEX 3arpsA3HSIONINX
BEIIECTB, IIOCTYMAIONMX OT MOABMKHOTO COCTaBa
(MarseeBa, 2009). B 1ensx MOHHTOpPHHTA 332 COCTOS-
HUEM HACAXICHUH BIIOJIb ITyTEH MOXKHO KCIOJIB30BaTh
MPOCThIE, HO PPEKTUBHBIC METOIbI OMOWHIUKAIUH,
B YACTHOCTHU Ha OCHOBE (MTyKTyHPYIOIIEH aCHMMETPHUH
JTUCTheB Oepesbl moBucion (Betula pendula Roth.).
[on ¢umykryupytomeil acuMMeTpreil TOHUMAIOT OT-
KIIOHEHHS OT HWAEaNbHOH CHUMMETpUH MOP(OIOTH-
YECKUX MPU3HAKOB, KOTOPBIC BHI3BAHBI B TOM YHUCIIC
cTpeccaMu OKpy»aromied cpenbl. [losiBienne acum-
METPHUH WM yMEHBIIIEHHE TIIOMIAIH JINCTOBOH TUIACTH-
HBI TPOUCXOMUT TIOJ BO3ACHCTBHEM aHTPOIIOTCHHBIX
(axTopoB (3anecoB u np., 2017; bauypuna, Kynukosa,
2019). OHm xapaKTepu3yrOT MENKHE HapyIIeHUs CTa-
OMJIBHOCTH Pa3BUTHUS OPraHU3Ma, BbI3BAHHBIC COCTOSI-
HHUEM OKpy:Karolleil cpenbl. brnaronaps ananuzy Benu-
YHHBI QIYKTYHPYIOIIEH aCHMMETPUN MOXKHO OIEHHUTh
COCTOSTHHE TIPUI0OPOXKHBIX 3AIIUTHBIX TOJIOC.
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eab, 3apaua, MeTOAMKA
U 00bEKTHI UCCJICJOBAHUS

Lenbro nccnenoBanus sIBISJIACH OLIEHKA KauecTBa
cpensl B npupopoxkHbix 3JIIT Bronp ywactka Ceepa-
JIOBCKOM IKEJIC3HOW JOPOTH METONOM (IIYKTYHPYIO-
el acCUMMETPUU JIMCThEB Oepe3bl moBucion (Betula
pendula Roth.).

OO0BeKTaMu HCCeI0BaHN OBUTH BRIOPAHKI ITOCA-
ku Oepessl noBucioit (Betula pendula Roth.), namen-
HIMe MIMPOKOE MPUMEHEHHE B OLICHKE COCTOSIHUSI OKPY-
karore cpensl (3moposke..., 2000). OtobpaHHBIE
JIEPEBBS TIPOU3PACTAIOT HA PA3IMYHBIX yYacTKaX IyTH
ExarepunOypr — Kamenck-Ypanbckuii — 28-Mm, 51-M
U 53-M KujgoMeTpax. YUYacTKd HaxOASTCsl Ha TEppH-
Topun benospckoro ropoxackoro okpyra. 28-i Kuio-
METp pacroyiaraeTcsi B HEMOCPEACTBEHHON OMU30CTH
K 1. [ToBapus, a 51-i1, 53-i — okoso 1. Jlorunogo. Jlpe-
BECHasl pACTUTENBHOCTD Ha 3TUX YYaCTKaX B OCHOBHOM
mpeacTaBieHa 6epe3oit moBucaon. [lepeBbs B TaHHBIX
PSIOBBIX IMTOCAIKAX XapaKTEPH3YIOTCS pa3InIHBIM BO3-
pactom (ot 70 o 80 s1eT), paccTOsIHUEM MEXIY PAOaMu
(ot 3 10 5 m).

OCHOBHBIM HCTOYHHKOM 3arps3HEHHS aTMOC-
(depHOTO BO3AYyXa Ha MAAHHBIX YYacTKaxX SBISIOTCS
BBIXJIOIHBIE Ta3bl AM3ENbHBIX JBHUraresield JJOKOMOTH-
BOB M TOKCHYHBIE BEII[ECTBA, BBIICTSIEMbIC TETDIOBBIMU
ANMEKTPOCTAHIMSAME, NPOU3BOMAIIMMU 3JIEKTPOIHEP-
THIO JJIs QNIEKTPOTPAHCIIOPTA, & TaKKe MpPeANpUsITHS-
MH TI0 TIPOM3BOJICTBY W PEMOHTY TIOIBIKHOTO COCTaBa.

Cample OonblMe 3arpsA3HUTENN: CaXka, OKCHJBI
yIIeposa, cepa M a3oT, yIIeBo1opoabl, cBuHel. Hako-
IUIEHUE 3TUX BEIIECTB B BO3MyXE NMPHUBOIUT K 3HAYH-
TeNbHOMY ymiepOy Uil pacTHUTENBHOCTH (KHCIIOTHBIE
JIOXKIN), & TAKXKE IS 370POBbS YeTIoBeKa (CMOT).

CornmacHO MeTOAWKe UIS OIIEHKH aHTPOIIOTEHHOI
Harpy3kKd, Ha y4acTKax ObUI HpOu3BeleH cOop Jiu-
CTBEB C YYETHBIX JIEPEBbEB PABHOMEPHO IO OKPYXK-
HOCTH HW)XHEHW 4acTH KpOHBI B KoJu4ecTBe 1o 20 IiT.
(puc. 1). CopBaHHBIE JUCTBSl YIAaKOBBIBAIUCH B KOH-
BEPTHl U MapKUPOBAIMCH. KOIMYECTBO YYETHBIX Jie-
PEBBEB Ha MPOOHBIX y4YacTKaxX MPUHUMAJIOCH PaBHBIM
necatd. O01ee KOTMYeCTBO YUETHBIX JEePEBbEB COCTa-
B0 30 1T, ¢ KoTophIX cobpaHo 600 mucteer. COOp
MTPOU3BOAMIICS TIOCTIE TIPEKPAIIEHNsT MacCOBOTO pOCTa
nucTbeB B ceHTsI0pe 2022 . 3Mepenust mpoBOAMIIUCE
cpa3sy nocJe coopa.
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Jnsi oueHKH CTaOMIBHOCTH DPA3BUTUSI JCPEBBLEB
Y KaXXJ010 JIMCTa 6I)IJII/I CHATHI IITh MOp(l)OJIOl"I/I‘-IeCKI/IX
MoKazaresieil ¢ MOMOIIBI0 JTUHEHKU W TPAHCIIOPTHUPA,
KakK MokKa3aHo Ha puc. 2. Cxema 3aMepoB i OIpe/ie-
JIEHUs TIOKazaTessl PIyKTyupyromeil acummerpun: [ —
HIUPUHA TIOJIOBUHKH JIUCTA; 2 — JAJIMHA BTOPOM OT OCHO-
BaHUS JIUCTA >KWIKU BTOPOTO MOPsAKA; 3 — pacCTOsSTHUE
MEXJly OCHOBaHMSIMM IIEPBOM U BTOPOM KWIOK BTO-
pOro nopsiika; 4 — pacCTOSIHUE MEXIY KOHLIAMH ATHX
KWJIOK; 5 — yroia MeXay ITIaBHOM >KUJIKOM M BTOPOH
OT OCHOBAHMS JINCTA KUIIKON BTOPOTI'oO ImopsaKa.

IlepBbie yeThIpe mapaMeTpa CHUMAIKUCh JTUHEHKOM,
YIojl MEXKAY >KWIKAMH H3MEPSUICS TPaHCHIOPTHUPOM.
JMHY >KMJIOK M pacCTOSTHUE MEKIY HUMHU WU3MEpPSUIU
¢ TouHOCThIO 710 0,1 MM, yroj mpUKperieHus: BTOpoil
JKMJIKM K OCHOBHOM — € TOYHOCTBIO 110 0,5°.

[Tocne 3amMepoB BBIUMCIIANACH BETUUMHA aCUMMeE-
TPUYHOCTH Ka)KJIOTO TIPU3HAKA JJIST K&YKIOTO OOMEpeH-
Horo Jiucta Y. Iy 3Toro pa3sHoOCTh 3HAYEHUM MO Ofi-
HOMY IIpU3HaKy, U3MEPEHHOMY cleBa X; U crpasa Xp,
JIEJIAT Ha CyMMY 3HAYEHHUH ATHUX K€ MPU3HAKOB:

X — Xz

Y:XL+XR'

ITonoOHBIE BRIYUCICHUS MPOU3BOIMINCH IO KaX-
JIOMy TpU3HaKy. B pesynsrare moiydanoch 5 3Haue-
Hu#t Y 1t onHoro nucra. Takue ke pacueTsl MPOU3BO-
JIATACH 1711 KaXK0TO JINCTA B OT/ICLHOCTH.

3areM yCTaHaBIMBAJIACH BEIUYMHA ACHMMETPHH
Ka)X/10ro Jmcra Z. J{as 3T0ro cyMMy OTHOCHTEIBHBIX
pasIuyunii o BceM MpU3HAKaM HaJ0 pa3euTh Ha YUC-
JI0 TIPU3HAKOB V:

_ Yt Yt YY)
K .

Ot pacuCThl NTPOU3SBOAWIINCH AJIA KAXKI0I'0 JIUCTA.

VA

W nmocnenqauM BEIMHUCTSIIOCH CPEAHEE OTHOCUTENb-
HOE pa3Iniue Ha NpU3HaK Ui BeIOOpku X. st aToro
BCE 3HAYEHUs1 aCUMMETPUH Ka)KJIOTO JINCTA CKJIA/IbIBA-

JHCH Y Z W ISNTAITICh Ha YKUCIIO0 STUX 3HAYCHUH 71:

n

[lonmy4yeHHOE 3HAYEHHE OKPYIIISUIOCH J0 TPETHETO
3HaKa MoCJIe 3arAToM.

OTOT MoKa3areis XapakTepu3yeT CTEeTIeHb aCHMMe-
TPUYHOCTH OpPTaHH3MA.

JIJis KaXJ0ro M3 y4acTKOB HAOJIONCHUS OIpere-
JSUTHCh MHTETPATBHBIN TIOKa3aTellb (PIyKTyHpyromei

1 Mecro coopa
JHCTLEB

Puc. 1. Mecto cOopa TUCTHEEB Ha KPOHE JiepeBa
Fig. 1. Place of collection of leaves on the crown of a tree

)
b
o

’

Puc. 2. Cxema 3aMepoB JIMCTOBOH ITACTHHKYU Oepe3bl
noBucion (Betula pendula Roth.) mis onpeneneHust
nokasareneil QuyKTyupyromuei acuMMeTpun
Fig. 2. Diagram of measurements of the leaf blade
of the hanging birch (Betula pendula Roth.) to defi
ne indicators fluctuating asymmetry

aCUMMETpPUH U Oalljl COIIacHO IIKaje OIEHKH OTKIIO-
HEHUI COCTOSIHMS OpraHu3Ma OT YCJIOBHHA HOPMBI I10
BEJIMUMHE HMHTETPAIBHOIO IMOKa3arensi CTaOMIIbHO-
CTH pa3BuTHs A5 Oepe3pl MOBUCION (300pOBEE...,
2000). wnanma3oH MEXIy STHMH ITOPOTOBBIMH ypOB-
HSIMA PaHXXHPYETCsl B TOPSAAKE BO3pAcTaHMs 3HAue-
Huit mokazarens: | 6amt (mo 0,040), 11 (0,040-0,044),
I (0,045-0,049), IV (0,050-0,054), V Gamn (6o-
nee 0,054). Ilo mepe yBenwueHus 3HaYeHHs Oaluia
KauecTBO cpelpl yxyamaercs. Tak, eciau | 6amt coort-
BETCTBYET yCIOBHOI HOpME, TO Tipu V Oajuie yCIOBHS
Cpelibl XapaKTepU3YIOTCsl KaK KPUTHYECKUE.
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WHTerpansHble mokasarenu CTaOMIBHOCTH pas-
BHTHS KaXJIOTO Y4acTKa U 3aBUCUMOCThH MHTErPalb-
HOTO IOKa3aTellsi aCHMMETPHH JIUCThEB Oepe3bl IMo-
BHCIIOH Ha 00CIeTOBaHHBIX yUaCTKaX IMPEACTaBICHBI
B Ta0nuiie.

MaTepI/IaJ'II)I Ta6JII/IHI>I CBUACTCILCTBYIOT, YTO YTO
KauecTBO OKpyXkaroleil cpenbl benospckoro ropoj-
CKOTO OKpYIa M €ro OKPeCTHOCTEH HE COOTBETCTBY-
et HopMe. CocTosHHE cpenbl Ha 53-M KHJIOMETpE
myTH oreHuBaeTcs kak cpexnee (III 6amr), Ha 28-m
KuJoMeTpe — O0iu3Ko K kpurndeckomy (IV Oamn), Ha
51-m — kak kputnueckoe (V 0amr). OTo 10Ka3bIBaET,
YTO IKOJIOTUYECKAas] CHTyalllsl Ha JaHHBIX Y4acTKax
COOTBETCTBYET SIBHOMY HEOIaronpusiTHOMY BO3IEii-
CTBHIO, 1 TAKUC U3MCHCHUA MPUBOAAT K YXYAIMICHUIO
CAaHUTApHOTO COCTOSHHSA HacaxaeHus (Ypasosa,
I'ep, 2022).

Hcnonp3oBaHue MeTOna OMPENENICHUs COCTOSHUS
OKpY’Karolleil cpenbl 10 aCUMMETPHUM JIMCTOBBIX ILIa-
CTHHOK Oepe3bl TIOBHCIION TTO3BOJISIET ONIEPaTHBHO Oe3
JIOPOTOCTOSAIINX TPUOOPOB OMPENEIUTh IKOIOTHYEC-
CKyI0 00CTaHOBKY, OCYITICCTBIISITH SKOJIOTHUECKUN MO-
HUTOPHUHT 33 COCTOSIHUEM OKPY>KaIOIEH cpeabl. YHU-
KaJIbHOCTh METOJa HAPSAY ¢ IMPOCTOTOM MPUMEHEHUS
00BSICHSIETCS BO3MOKHOCTBIO €TO HCTIONE30BAHUS TIPH
HAJIMYHAY PA3IMIHBIX BUIOB HETATUBHOTO aHTPOIIOTEeH-
HOTO BO3ICUCTBUS Ha OKPY>KAIOIILYIO CPEY.

st Toro 9T0OBI TOBBICUTH YCTOMYMBOCTH U JIOJI-
roBe4HOCTh HacaxkmeHuit B 3J111, HeoOXoaMMO TTPOBO-
JIUThH CIEIYIOIINE JICCOBOJCTBEHHBIC MEpPOIPUSITHS:
BBITIOJIHATH PEKOHCTPYKTHUBHBIE PabOThI B pa3pyIlIeH-
HBIX pAlax, 3allWIaTh HaCaXIeHHE OT BpenuTelei
1 OOJIC3HEH.

PaccunTanHble MHTETpabHBIE MOKA3aTeNN (IIYKTYUPYIOHIEH aCHMMETPUH JIUCTOBBIX IIACTHHOK

Calculated integral indicators of fluctuating asymmetry of leaf blades

WuTerpanbHelii nokasa- (ngagnl\jlogz?(?zg )
VYuaactok Bospacr, ner TEIb ACUMMETPUH S.ta tu.s scorl; Y 3HaYeHHE CTAOWIBHOCTH Pa3BUTHS
Region Age, years Integral indicator (according to The importance of development stability
of asymmetry V. M. Zakharov)
3HaYNTEIFHOE OTKIIOHEHHE OT HOPMBI
28 v (kem) 81 0,053 4 Significant deviation from the norm
Kputrnueckoe cocrostaue
ST rm (k) 7 0,058 > Critical condition
Cpenunii ypoBeHb OTKJIIOHEHUS
OT HOPMBI
>3 revt (k) 7 0,046 3 The average level of deviation from
the norm
BoiBoapbl JIEUCTBHUA KEJIE3HOIOPOKHOTO TpaHCIIOpTa Ha TpHJie-

Pacyer nHTerpanpHBIX NOKa3aTenel QIyKTyHpyo-
mel acuMMeTpuun 6epessl noBucion (Betula pendula
Roth.) mo3Bonser MoiyYnTh MPOTYKTUBHYIO OLEHKY
KayecTBa Cpeibl Ha TPEX y4acTKax IyTH >KeJIe3HOH J0-
poru ExarepunOypr — Kamenck-Ypanbckuii. OOrmiee
COCTOSTHUE CpeJlbl OIICHMBACTCS OT CPEIHETO JI0 KpH-
THUYECKOTO.

[IpoBeneHHbIE NCCTIEIOBAHUS TIOKA3aJIH, YTO METOJ
GIyKTynpyromed acMMMETPUH JIMCTOBOH TUIACTHUHEI
Oepe3bl TOBHUCIION MOKHO HUCTIONB30BATh AJIsl U3YUEHHS

COCTOSHUA Haca)K,ZIeHI/Iﬁ B YCJIOBHAX NJIMTEIIBHOIO BO3-

raroiye TeppuTopun, Tak kak Ha 3JII1 BoznoxeHna Bax-
Hast QYHKIMS 3alUThl TPUIETAIONINX TEPPUTOPHI He
TOJILKO OT HEONIArONPHSATHBIX IPUPOJIHBIX SBICHUHN, HO
1 OT BCEX BUJIOB TEXHOT€HHOTO BO3/IEHCTBHSL.

B 1ensx moBBIIEHUS TOYHOCTH OLIEHKH COCTOS-
HUSl JIEPEBHEB B MCKYCCTBEHHBIX HACaXIEHUSIX Oe-
pe3bl oBucioi (Betula pendula Roth.) B 3JIIT HE0O-
XOOUMO TPOBOIUTH MHOTOJECTHHHA MOHUTOPHHT IS
OoJiee MOMHON KapTHHBI U OLIEHKU KadecTBa COCTOs-
HUSI Cpeibl B YCIIOBUSIX BO3ACHCTBHSA KEJIE3HOAOPOXK-
HOI'O TPaHCIOPTA.
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OTHOCUTENbHbIE 3HAYEHUA MAPAMETPOB JINCTBEB
NMOTOMCTBA YEPEMYXU TUBPUO KPACHONNCTHAA 1-17-6

KAK NMOKA3ATEIIb TEHETUYECKOIO PASHOOBPA3UA KOJITEKLIUA
HA CPEAHEM YPAIIE

Anexceii ITerpoBuy KoskeBHUKOB

Boraanuecknii can Ypansckoro otaenenns PAH, ExatepunOypr, Poccus
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Annomayusa. Konnekuus 4epeMyxu Ha OCHOBE COPTOB, GOpM U THOPUAOB YEPEMYXH BUPTHHCKON
(Padus virginiana L.) u uepemyxu oObIKHOBeHHOU (Prunus padus L.) co3nana B boranuueckom cany
¥YpO PAH B cepeamnne 90-x rogoB XX croierns. OMHUM U3 NEPCIEKTUBHBIX TAKCOHOB KYJIBTYPHI Ue-
pemyxu Ha Ypaie okazancs Tubpun KpacHomucrnas 1-17-6" (Prunus padus L. x Padus virginiana L.
'Shubert’), nonydennstit B. C. CumaruneiM B LienTpanbaom cubupckom 6otannueckom caay. OH coue-
TaeT JIEKOPATUBHOCTH MYPITyPHBIX JINCTHEB C XOPOIINMHU BKYCOBBIMH KaueCTBAMHU.

Pabora ¢ KONJIEKIHMOHHBIM MaTepHaioM APEBECHBIX PACTEHHH 3aKJIIOYAeTCsl B MOANCP)KAHUU T'eHe-
THYECKOTO Pa3HO00pa3us 00pa3oB KOICKIWH. {15 BELSICHEHNS! TAKCOHOMHUYECKUX Pa3IMUYMid CEesSHIIEB
oT cBoOoHOTO ombuTeHns yepemyxu ‘T ubpun Kpacunommcrras 1-17-6' u ero oT00pHOTO cesHIIA B TIep-
BOM M BTOPOM IOKOJICHUH OT CESIHLIEB YE€PEMYXH BUPTHHCKOH M OOBIKHOBEHHOW HCIIOJIBb30BAINCH BE-
JINYMHA U UHJIEKC (DOPMBI JTUCTOBBIX TUIACTHHOK. [ @HeTHYECKOe pa3HOOOpa3re rTHOPUIHOTO TOTOMCTBA
MIEpPBOTO U BTOpPOTO MoKojeHusa yepemyxu 'Tubpun Kpacuonmcrtaas 1-17-6" cBszano ¢ paznuuuem ¢e-
HOTUIMYECKUX TUCTAHIMHA TMOPUIHBIX CESIHLIEB OT CPEAHEro 3HAYCHUS BETMYMHBI U (POPMBI JTUCTHEB
YepeMyXu BUPTHMHCKOM U OOBIKHOBEHHOH.

ens padots! — quddepentmarus moromctsa 'Tudpun Kpacnonucraas 1-17-6', orbopHOTO CcestHITa
JaHHOTO THOPHU/A U CESTHLEB POAUTENbCKUX BUJOB YEPEMYXU BUPIMHCKON M OOBIKHOBEHHOM 10 (eHo-
TUMMYECKOW AMCTAHLIMU OT CPEAHEro 3HAYCHMsS BEMYMHBI U (DOPMBI JTHCTHEB YEPEMYXH BUPTHHCKON
1 OOBIKHOBEHHOM.

OTHOCHTENbHBIE 3HAYEHHUS TApaMETPOB JINCTHEB HHPOPMATUBHBI B TAKCOHOMUYECKOM Pa3aesiCHUN
THOPUAHOTO MMOTOMCTBA OT CBOOOAHOTO ombuieHus yepemyxu 'Tubpun Kpacnonucruas 1-17-6' mo o1-
HOIIIEHUIO K POJUTEIHCKAM BHIAM YEpPEeMyXH BHPIMHCKOW M 0OBIKHOBeHHOH. OOpa3oBaHue THOpH/I-
HOTO MOTOMCTBA TIEPBOTO U BTOPOTO MoKoyeHus uepemyxu 'Tubpun Kpacnomuctras 1-17-6" crioco6-
CTBYET MOAJCPKaHUIO TeHETHUECKOTO pa3Ho00pasusi, KOTOPOE CBA3aHO C pa3inuyueM (PeHOTUITHYECKON
JTUCTAHIIMM OT OTHOCHTENBHBIX 3HAYEHWH MapaMeTpOB JIUCTHEB CESHIIEB OT CBOOOTHOTO OIBUICHUS
JI0 CPEAHEro 3HaueHHsI OTHOCHUTENIBHBIX MOKa3aresieil BeMTMYMHBI U (POPMBI JIMCTHEB UCXOAHBIX POIH-
TEJILCKUX BUIOB YePEMYXH BUPTHHCKON M OOBIKHOBEHHOH.

Knioueevie cnoea: uepemyxa 'Tnbpun Kpacunonmuctaas 1-17-6', oTHOCHTEIBHBIC 3HAYCHUS TTapaMe-
TPOB JIUCTHEB, PEHOTUNHMYECKAs JUCTAHLINS, TCHETHUECKOE pa3Ho00pas3ne, KOJUICKLIUS

© Koxesnukos A. I1., 2023
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Q@unancuposanue: padoTa BHIIOTHEHA B paMKax rocynapctsenHoro 3ananust ®I'bYH «boranuue-
ckuii cax YpO PAH» na 6aze YHYV.

Jna yumuposanun: KoxeBHukoB A. II. OTHocuTeNnbHBIE 3HAYECHUS MTapaMeTPOB JIUCTHEB TO-
ToMcTBa uepemyxu 'Tubpun KpacHommcthas 1-17-6' kak mokasaTeslb F€HETHYECKOTO pasHOOOpa-
3us koutekunu Ha Cpenaem Ypane // Jleca Poccun u xo3siictBo B Hux. 2023. Ne 3 (86). C. 21-27.
DOI: 10.51318/FRET.2023.3.86.003.

Scientific article

RELATIVE VALUES OF PARAMETERS OF LEAVES

OF BIRD CHERRY PROGENY ‘GIBRID KRASNOLISTNAYA 1-17-6’
AS AN INDICATOR OF GENETIC DIVERSITY OF THE COLLECTION
IN MIDDLE URALS

Alexey P. Kozhevnikov

Botanical Garden of The Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russia
kozhevnikova gal@mail.ru, http://orcid.org/0000-0002-2716-7252

Abstract. The collection of bird cherry based on varieties, forms and hybrids of Virginia bird cherry
(Padus virginiana L.) and common bird cherry (Prunus padus L.) was created in the Botanical Garden
of the Ural Branch of the Russian Academy of Sciences in the mid-90s of the XX century. One of the
promising taxon of the bird cherry culture in the Urals was ‘Gibrid Krasnolistnaya 1-17-6" (Prunus
padus L. x Padus virginiana L. ‘Shubert’), get by V. S. Simagin in the Central Siberian Botanical
Garden. It combines decorative purple leaves with good taste qualities.

The work with the collection material of woody plants is to maintain the genetic diversity of the
collection samples. To find out the taxonomic differences between seedlings from free pollination of bird
cherry ‘Gibrid Krasnolistnaya 1-17-6 and its selected seedling in the first and second generation from
seedlings of Virginia bird cherry and common bird cherry, the value and shape index of leaf blades were
used. The genetic diversity of the hybrid progeny of the first and second generations of the bird cherry
‘Gibrid Krasnolistnaya 1-17-6’ is associated with the difference in the phenotypic distances of hybrid
seedlings from the average value and shape of the Virginia bird cherry and common bird cherry leaves.

The purpose of the work is to differentiate the progeny of ‘Gibrid Krasnolistnaya 1-17-6’, the
selective seedling of this hybrid and the seedlings of the parent species of Virginia bird cherry and
common bird cherry by phenotypic distance from the average value and shape of leaves of Virginia bird
cherry and common bird cherry.

The relative values of the leaf parameters are informative in the taxonomic separation of the hybrid
progeny from free pollination of bird cherry ‘Gibrid Krasnolistnaya 1-17-6’ in relation to the parent
species of Virginia bird cherry and common bird cherry. The formation of hybrid progeny of the first
and second generations of bird cherry ‘Gibrid Krasnolistnaya 1-17-6’ contributes to the maintenance
of genetic diversity, which is associated with a difference in phenotypic distance from the relative values
of the parameters of the leaves of seedlings from free pollination to the average value of the relative
values of the size and shape of the leaves of the original parent species of Virginia bird cherry and
common bird cherry.

Keywords: bird cherry ‘Gibrid Krasnolistnaya 1-17-6’, relative values of leaf parameters, phenotypic
distance, genetic diversity, collection
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Beenenue
Konnekuuss uepeMyxu Ha OCHOBE COpPTOB,
dbopM m THOpPHUIOB YepeMyXu BHUPruHCKoW (Padus
virginiana L.) u depeMyxu OOBIKHOBEHHOW (Prunus
padus L.) coznana B borannueckom cany YpO PAH
B cepenuHe 90-x romoB XX crometus (KoxeBHHUKOB,
3anecoB, 2018). Pabora Cc KOJJICKIIMOHHBIM MaTe-
pHUasoM IpeBECHBIX pacTeHHH OOTaHMYECKUX CalloB
3aKJIFOYAeTCs B TOAJIEPKAaHUN T€HETUIECKOTO Pa3Ho-
00pasusi 00pasoB KOJUICKIIUH ¥ MTOBBIIICHUN yCTOM-
YMBOCTH X IOTOMCTBA 32 CYET MHUKPOIBOJIOIIMOHHO-
TO TIpoIlecca MPY aHATUTUISCKON CeNEeKIINH.

OnmHuM W3 TIEPCIIEKTHBHBIX TaKCOHOB KYJIBTYPBI
yepeMyxu Ha Ypane okazancsi Tubpun Kpacnomucr-
Hast 1-17-6" (Prunus padus L. %X Padus virginiana L.
'‘Shubert’), momyuennsiii B. C. CumaruaeiM B llen-
TpaJbHOM CHOHMpCKOM OoTanmueckoM camy. OH coue-
TaeT JIEKOPATUBHOCTh MyPITYPHBIX JINCTHEB C XOPOIIIH-
MH BKyCOBBIMH KadecTBamu iofoB (Cumarus, 2003;
Cumarwus, Jlokresa, 2012; Karanor npeBecHBIX pacre-
HUH..., 2017).

Baxxnoit 6monoruveckoir ocodeHHOCTRIO 'THOpH-
na Kpacnomuernas 1-17-6' gsnsercs oOpa3oBaHue
50 % KpacHONMCTHBIX CESHIIEB IIPH CEMEHHOM pas-
MHOXCHH.

Lens pabGotel — nuddepeHimanys MmoToMcTBa
Tubpun KpacHomuctras 1-17-6', otbopHOro cesHIla
JTAHHOTO THOpW/Ia U CESTHIIEB POJUTENBCKUX BUIOB Ye-
peMyXH BUPTUHCKOH W OOBIKHOBEHHOM 1O ()eHOTHUIH-
YECKOUM TUCTAHIMH OT CPEOHEr0o 3HAYCHUS BEITUYHHBI
1 (OPMBI JTUCTHEB UEPEMyXH BUPTHHCKON M OOBIKHO-
BeHHOM. [Ipy 3TOM HCIOJIB30BaHBI OTHOCHUTEJIBHBIE
3HAYEHHS MMapaMeTPOB JINCThEB (TIPON3BEACHUE UTHHBI
Ha IIUPUHY JHCTOBBIX IIACTUHOK).

MarepuaJjbl 1 METOTHKHU HCCJIET0BAHUS

IIpemnaraemMerii HaMH CIOCOO  3aKITIOYACTCS
B pa3[eNeHHH TAaKCOHOB, IMOJYYEHHBIX Ha OCHOBE
yepemyxu 'Tubpun Kpacuonucraas 1-17-6" u cesH-

[[eB POAUTENbCKUX BHIOB (YE€pEeMyXH BUPTHHCKOI

1 OOBIKHOBEHHOM), 10 OTHOCHUTEIBHBIM 3HAuCHHSIM
MapaMeTpoB JUCTHEB, YTO PaHee ObLIO MOKa3aHO HAMU
Ha JIUCTBAX o0nenumxu KpymuHoBHAHON (Hippophae
rhamnoides L.), TUCTBSIX COPTOB TPYILIN yCCypUICKON
(Pyrus ussuriensis Maxim.) 1 COPTOB TPYyILIH ypaib-
ckoit cenekiun (KokeBHnkoB, 2001; KoxxeBHUKOB,
[Imota, 2008; Koxesuukos, 2019).

B kadyecTBe MaTOYHBIX JIEPEBHEB YEPEMYyXHU HC-
mos30Bal 'Tubpun Kpacnomwcraas 1-17-6', u ero or-
OOpHBII cestHell ¢ JecepTHBIM BKYCOM TUIOZIOB U Iyp-
MTyPHBIMH JTUCTBAMHE. [JI1 IOITy4eHMs] OTHOCUTEIBHBIX
3HaYEHUH MapamMeTpoOB JIUCTbEB U3MepeHbl 1o 10 mu-
CThEB y 32 CEsHIIEB OT CBOOOAHOTO omblicHUs 'Tuopu-
na KpacHomuctHas 1-17-6', y 24 cesHueB or 0TOOpHO-
ro cestHIA (F), y 8 cesHIIeB YepeMyXHu OOBIKHOBEHHOM
1 20 cesiHIIeB YepeMyXH BUPTHHCKOM.

JuddepeHnmanys TaKCOHOB KYJIBTYPhl YepeMyXHU
MIPOBE/IeHa TI0 OTHOCHUTENbHBIM 3HAYECHUSM IapaMeT-
POB JICTHEB M (DEHOTUITMYECKOH JUCTaHIMHU (PacCTOs-
HUE OT [[EHTPa OTHOCUTENHHBIX 3HAUCHUI TTapaMeTPOB
JIUCTHEB YEPEMYXH BHUPTHHCKOH M OOBIKHOBEHHOU 10
3HAYEHU TapaMeTpoB JUCTbEB cesHLeB (£) Tubpuaa
Kpacnomucrnas 1-17-6" u cesHueB (F,) OT 0TOOpHOTO
cestatia 'Tubpuma Kpacuomcrraast 1-17-6'.

J71s1t KaXIoro TakCoHa B CHCTEMe KOOpAMHAT ObLIa
MOCTaBJIeHa TOYKA, HAXOXKICHHWE KOTOPOH ompenens-
JIOCh TI0 3HAUYEHHIO TIPOM3BEICHHUS UIMHBI HA IUPUHY
mucteeB (JIxIIl) Ha BepTHUKanIbHOW OCH M 3HAYECHUIO
OTHOIICHUS JIUHEI K mupuHe muctbeB (/1) Ha To-
pu3oHTaIBHON. [loMydeHHbIe TOUKM Ha Tpaduke, co-
OTBETCTBYIOIIINE CEAHIaM IIEPBOI0 M BTOPOTO MOKO-
JICHUsI, COCAMHEHBI NPSAMON C LIEHTPAJBLHOU TOUYKOM,
COOTBETCTBYIOIIEH yCPETHEHHOMY 3HAYEHUIO OTHOCH-
TEJBHBIX ITOKa3aTeNell yepeMyXyu BUPTMHCKOM U OOBIK-
HOBEHHOH. PaccTosiHMe OT 3HaYeHUs MapamMeTpoB JIH-
CThEB KAXKIOTO CESHIIA /IO CPEJHErO0 3HAYCHUS BUIOB
YepeMyXu yKa3bIBaeT Ha CTENEeHb €ro reHeTHYECKOM
0JM30CTH K BUZIAM, HA OCHOBE KOTOPBIX OHU OBLIH CO3-
naubl. [lomydeHHbIe JaHHBIE 00Pa0aTHIBAINCEH B CTATH-
cTuko-rpaduyeckoit cucreme Microsoft Excel.
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Pe3yabTarhl 1 uX 00Cy:KIeHHEe

BexTopsl (heHOTHIMMYECKUX MUCTAHIIUA OTHOCH-
TENbHBIX 3HAYCHUH MapaMeTpoB JIMCTHEB CESHIICB
Tubpuna Kpacnonmuctnas 1-17-6" u orbopHoro ce-
stana 'Tubpuma KpacHomuctaas 1-17-6" mMmeroT neBo-
CTOPOHHIOIO HaIIPABJIEHHOCTh B CPABHEHHUH C MTapame-
TpaMu JIUCTBEB CESHIEB YepeMyXd OOBIKHOBEHHOI
(puc. 1) u paBHOMEpHOE pa3MeIIeHUE TI0 TIEPUMETPY
MOJIsI paclpeaesIeHUs MapaMeTPOB JHCTHEB YEPEMYXH
BHUPTUHCKOH (pucC. 2).

B 30He uepemyxu BUPTHHCKOW HaXOMSTCS BOCEMb
cesHueB 'Tubpuma Kpacnomucthas 1-17-6' mepso-

T'O0 IOKOJICHHA W IATh CECAHIECB BTOPOT'O IOKOJICHHA.

IO x I
120 -

110 ~
100 -
90
80

70 -

40

30

B 30He uepeMyxu OOBIKHOBEHHOW OKa3allCh IISIThH
CCAHILECB IMEPBOI0 IMOKOJICHUA U UCTBIPE CEAHIIAa BTOPO-
'O TIOKOJICHHUS.

JlaHHY10 3aKOHOMEPHOCTH MOXKHO OOBSICHUTH BO3-
BpaToM K MPEIKOBBIM (opMaM.

OTHOCUTENbHBIE 3HAUCHUS MapaMETPOB JIHCTHEB
Tubpuna Kpacnomucthast 1-17-6" u ero orGopHoro
CesTHIIa HaXOJATCAd B 30HE OTHOCHUTENBHBIX 3HAYCHUH
[IapaMeTpoB JIMCTHEB YEPEMYXHM BUPTMHCKOH, IOJ-
TBEpXKAAs TEHETHYECKYIO OJHM30CTh K 3TOMY BHIY,
uMesi CUMMETPUYHOE pPacIlOjOoKEHUE CIIeBa U CIpasa
OT LIGHTPa OTHOCUTEJBbHBIX 3HAUCHUI MapaMeTpoB JIU-
CTBbEB YEPEMYXHU BUPTUHCKOM.

F, NeS

1 F, Ne28
X

¢ | - OTHOCHTETE HEle 3HAYEHHA TIAp aMETP OB JHCTEEB
Tubpug Kpacsonucthas 1-17-6'*

© 2 - Cpeagee 3HAYCHHE BETHIHHEI H ()OP MBI THCTBEB
Hep eMy Xi 00BIKHOBEHHOH

A 3 - OTHOCHTETE HBle 3HAUEHHA AP AMETP OB THCTHER
orGopHoro cedaHIa 'Tubpun Kpacronuersasa 1-17-6'

2.5

S

© OTHOCHT-¢ 3HaYCHHA [ap aMeTp OB JIHCTheB moToMeTBa (F1)
oT cBoOomHOro omsuteHns Tubpun Kpacy. 1-17-6'

% OTHOCHT-¢ 3HAYeHHA Iap aAMETP OB JIHCTHEB IOTOMCcTBa (F2)
OT CBOOOIHOTO OIBUIEHHS 0TOOPHOIO CesTHIA
Tubpug Kpacu. 1-17-6'

# TlapaMeTpHI THCTHEB CEAHIIER Yep MY XH OOBIKHOBEHHOH

Puc. 1. BenmnunHa 1 popma IUCTOBHIX IIACTHHOK ITOTOMCTBA F| U F, yepemMyxu
‘Tubpnn KpacHonucthast 1-17-6" u yepeMyxu 0OBIKHOBEHHOM
Fig. 1. The size and shape of the leaf blades of the progeny F and F, of bird cherry
‘Gibrid Krasnolistnaya 1-17-6 and common bird cherry
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Haxoxnenne OTHOCUTENBHBIX 3HAYCHUM Mapa-
MmeTpoB suctheB 'Tubpuma Kpacuommcrnas 1-17-6'
BHE 30HBI OTHOCHTEIBHBIX 3HAUCHUH ITapaMeTpoB
JUCTBEB 4YEepPEeMyXH OOBIKHOBEHHOW YKa3bIBacT Ha
(heHOTUTTUYECKYIO OTIAJICHHOCTh THOPH/IA U YepeMy-
X OOBIKHOBEHHOH. PacrmoliokeHHe OTHOCHTEIBHBIX
rokaszarejeil JHCTheB OTOOPHOTO CesiHIa TuOpuia

B 30HE YepeMyXd OOBIKHOBEHHOW CBHICTENbCTBYET
00 MX reHeTHYECKOH OITM30CTH.

B 30He yepeMyxu BUPIHHCKOH OKa3ajoCh CEMb
CESHIIEB NIEPBOr0O NMOKOJIEHUS U CEMb CESHIIEB BTOPO-
ro TokoseHus. BHe 30HBI YepeMyXu OOBIKHOBEHHOU
pa3MELIEHbl NECATh CESHLEB IEPBOrO IOKOJEHUS
1 BOCEMb BTOPOTO TIOKOJIEHMS.

JI<II
130 +
[ (o}
110 + F, NeS
90 +
b 3/
- - BT F, Ne2§
i . i o’ F, Na28
70 4 F; Nel3 .
50 |
I F, Nel7
o]
I ]
I Fa N2l F, §e25
2 L ]
o | ¢ *F,Nel
I . F, Ne23
F, Nel0 JUIII
10— et
1.5 1.6 1,7 1.8 1.9 2 /4 2,2 2.3

Puc. 2. Bennunna n ¢popma JIUCTOBBIX IIACTUHOK ITOTOMCTBA F'| M F, uepeMyxu
‘Tubpuzx Kpacnonuctnast 1-17-6’ 1 4epeMyxu BUPTHHCKOM:
A 1 - OtHOCHTebHBIE 3HAYEHHS NapaMeTPOB THCTheB ‘TuGpuy KpacHomictHas 1-17-6”

Ed 2 — Cpenmee 3Hauenme BemmauHb! i GOPMBI HCTHEB YEPEMYXH BHPTHHCKOI

© 3 — OTHOCHTENBHbBIE 3HAUCHIS MapaMeTpoB JHUCThEB 0TOOpHOTO cestHia ‘[ ndpun Kpacromcrras 1-17-6

© OrtHocHTeNbHBIE 3HAYEHHS ITapaMeTpoB JHCcTheB motomcTBa (F1) ot cBobonHoro ombutenus ‘['ubpun Kpacronmucrras 1-17-6

® OTHOCHTEIBHBIE 3HAYEHNS IAPAMETPOB JICThEB noToMcTBa (F2) 0T cBoGoHOr0 onbuienus cesuua ‘Tubpun Kpacuonucraas 1-17-6

+ TlapameTpbl JINCTHEB CESHIEB YePEMyXH BUPTHHCKOM

Fig. 2. The size and shape of the leaf blades of the progeny F, and F), of bird cherry
‘Gibrid Krasnolistnaya 1-17-6” and Virginia bird cherry:
A 1 —Relative values of leaf parameters ‘Gibrid Krasnolistnaya 1-17-6
¥4 2 — The average value of size and shape of Virginia bird cherry leaves
© 3 —Relative values of leaf parameters of selected seedling ‘Gibrid Krasnolistnaya 1-17-6
© Relative values of progeny leaves (F1) from free pollination ‘Gibrid Krasn. 1-17-6’
® Relative values of progeny leaves (F2) from free pollination of selected seedling ‘Gibrid Krasn. 1-17-6

+ Parameters of the leaves of Virginia bird cherry seedlings
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BoiBoabl

OTHOCUTENbHBIC 3HAYCHUS! MAPAaMETPOB JIHCTHEB
UHQOpMAaTHBHBL B ONpeleNeHuH (HEHOTUIHIECKUX
JTUCTAHIIUHA MEXTy OTOOpHBIMH cesHIamMu [, u F,,
MEXIy THOPUIHBIM [TOTOMCTBOM OT CBOOOIHOIO OIIbI-
JICHWS MO OTHOLIEHUIO K POAUTENBCKUM BHIAM depe-
MYXH BUPTUHCKOI U OOBIKHOBEHHOM.

OO0pasoBanre THOPHUIHOTO ITIOTOMCTBA IIEPBOTO
U BTOpOro mokojeHus yepemyxu 'Tubpun Kpacho-
yictHas 1-17-6' cmocoOCTBYeT NonAepKaHUIO TeHETH-
YEeCKOro pa3HOO0pas3ys B KOJUIEKIHUSX.

Ne 3 (86), 2023 .

[NoBbimeHne ycToHUMBOCTH 00pa3LOB KOJJICKIUU
JPEBECHBIX pacTeHU Ha mpuMepe yepeMyxu 'Tubpun
Kpacnonuctaas 1-17-6" BO3MOXXHO aHAJIUTHYECKOMH
CeJIEKIUEH C TOIyuYeHHEM CEsSHIEB OT CBOOOIHOTO
OTIBUICHUSI.

I'eneTnueckoe pazHooOpa3ne KOUIEKLIUT YepeMy-
XM CBSI3aHO C pa3fuuueM (EHOTUITUYECKON IHCTaH-
IIUM OT OTHOCHUTENBHBIX 3HAYEHHUH MapamMeTpoB JIH-
CTBEB CESHIIEB OT CBOOOAHOTIO OTBUICHHSI 10 CPEIHETO
3HAYEHHs OTHOCHUTENBHBIX II0Ka3aTesiel BEIMYUHBI

n q)OpMBI JIMCTBEB HMCXOAHBIX POAUTCIIBCKUX BHI0B

YepeMyXHu BUPTHHCKON W OOBIKHOBEHHOM.
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Annomauyusa. VzydeHrne mponeccoB W MEXaHU3MOB TpaHC(HOpManHWHd PACTUTENHHOTO MOKPOBA

B DKOTOHC JICC — T'OpHas TyHJApa ABJIACTCA aKTyaJ'IBHOfI 3aL[aqe17I B YCJIOBHUAX COBPEMCHHOI'O U3MCHE-

HHUS Ki1umara. B ropax IOxnoro Ypana 3a MOCICAHUE NCCATHUIICTUA MPOU3OUIN 3HAYUTCIBHBIC CO-

KpaIlleHHs TUTOMaeH, 3aHITBIX COOOIECTBAMH TOPHBIX TYHpP, BCIACACTBHE MPOIBIKCHUS BepXHEH

r'paHUIbL ,Z[pCBeCHOﬁ nu KYCTapHI/IKOBOﬁ PaCTUTCIBHOCTU BBIIUIC B T'OPBI. Ha gactu BCPIIMH K HACTO-

AIeMY BPEMEHHU TOpHBbIE TYHJAPHI NOJTHOCTBIO Mcue3nu. B nanHo# paboTe Oblia MpoBeAeHa OLIEHKa

CMeIIeHUs] BEPXHEH TpaHUIlbl pacIpOCTPaHEHUsI IPEBECHON M KyCTapHHUKOBOM PacTUTEIHLHOCTH Ha

T. HaHBHI/Iﬁ Taranaii Ha OCHOBE HU3YyUCHUsA €€ BO3paCTHOI>i CTPYKTYpPbI U CpaBHCHHUA PAa3HOBPCMCH-

HBIX JaHIMIA(QTHEIX POTOCHUMKOB, KPOME TOTO, OBUTH TIPOAHATU3UPOBAHBI PSIJIbl HHCTPYMEHTAIBHBIX

HaOMIONeHN MeTeocTaHK « TaraHai-ropay. YCTaHOBIICHO, YTO 3a MOCJIETHEE CTOJIETHE IPOUCXO0-

JAWJia UHTCHCUBHAA 3KCIIAHCHUA APCBOCTOCB CJIN CPI6HpCKOI>i B TOPHYIO TYHAPY T. I[aJ'IBHI/Iﬁ Taranai.

BbesnecHple mpocTpaHCTBAa aKTUBHO 3aCEISUINCh HE TOJIBKO JIPEBECHOM, HO M KyCTapHHKOBOI pacTu-

TCIBbHOCTBIO. HaHpHMep, MOXIKCBCIIbHUK CPI6PIpCKHI>i Ha4yall HOABJIATHECA Ha UCCIICAOBAHHOM Yy4acCTKE

BO BTOpOﬁ noioBuHe XX B. Ha6J'IIO}.'[aGMI>Ie HU3MCHCHUA B PACTUTCIBHOCTU IMPOUCXOAUIIN HA (I)OHC

INOTCIUICHUA KJIMMara B paﬁOHe HUCCIICA0OBAaHUA, OTMEUAEMOT0 MPEUMYIIECTBECHHO B 3UMHEE BPEMs

roma (nmuuelHbI Tpen coctaBmi 0,14 °C/10 net). B cBsi3u ¢ HabmogaeMbIMU IPOIECCaMH IIPH yCIIO-

BUU COXPAaHCHUA YCTOP'I‘II/IBOFO TpeHAa UBMCHCHU S KIMMATUUCCKUX YCHOBHI;'I, BCPOSATHO, CYIICCTBYCT

yrpo3a HCYe3HOBEHHMsSI TOPHBIX TyHIp Ha I. JlanpHuii Taranaii yxe k cepeaune 50-X To10B — BTOPOi

nonoBuHe XXI B.

Knruegwte cnoesa: Picea obovata, Juniperus sibirica, TopHbIe TYHAPHI, BEpXHSSI TpaHULIA ApeBec-

HOHM U KyCTapHHMKOBOW PACTUTEIBHOCTH, U3BMEHEHUE KIIUMATa
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Abstract. The study of the mechanisms of vegetation cover transformation in the mountain forest-
tundra ecotone is an important task in the context of modern climate change. Significant reductions
in the areas occupied by mountain tundra communities have occurred on the Southern Urals over the
past decades due to upward shifts of the limit of tree and shrub vegetation. On some of the peaks,
the mountain tundra has completely disappeared by now. In this article we assessed the shifts of the
upper limit of tree and shrub vegetation on the summit of Dalniy Taganay based on the study of the
age structure and comparison of similar landscape photographs taken at different times. The series
of instrumental observations of the Taganay-Gora station were analyzed. It has been established
that the intensive expansion of Picea obovata stands into the mountain tundra took place on Dalniy
Taganay over the past century. Treeless spaces were actively populated not only by trees, but also
by shrubs. For example, Juniperus sibirica began to appear in the study area in the second half
of the 20" century. The changes in vegetation occurred against the background of climate warming in
the study area, which was observed mainly in the cold period (the linear trend was 0,14 °C/10 years).
Probably, there is a threat of extinction of the mountain tundra on Dalniy Taganay in the period from
the mid-1950s to the second half of the 21% century, which is due to the observed processes, provided
that a stable trend of climate change is maintained.

Keywords: Picea obovata, Juniperus sibirica, mountain tundra, upper limit of tree and shrub
vegetation, climate change
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Beenenue

B MHOTOYHCIIEHHBIX HCCIEOBAHUAX ITOCIECIHUX
JEeCSITUIEeTHH OBUIO MOKa3aHo, 4yTo Ha (oHE coBpe-
MEHHOTO HM3MEHEHHs KJIHMara HaOIIoJaroTCsl CIBH-
TH TPaHHWI] PaCIPOCTPAHEHHS JEPEBHEB BO MHOTHX
TOpHBIX pernoHax mmpa (cMm. meraananu3 (Hansson,
Dargusch, Shulmeister, 2021)). /lanHbie npoueccs
B [IEPBYIO 09€pEeIb CKAa3bIBAIOTCS HA YBEIMUCHNH ONO-
JIOTHYECKON MPOAYKTUBHOCTH BBICOKOTOPHBIX JIECOB
(Latitudinal decline..., 2020) u cokpaiieHun Ouopas-
HOOOpa3usa BHICOKOTOPHBIX permioHoB (Recent plant
diversity..., 2012) BclieacTBHE COKpaIleHHs TUIOIIA-
Jefl TOPHBIX TYHAP W albIMUHCKUX JIyroB. FOXKHBIN
Vpaun sBisieTcss OAHUM W3 HEMHOTHX TOPHBIX PEruo-
HOB, B KOTOPOM MPO0OJIeMa COKpAILCHHs TOPHBIX TYHIP
MPOsIBIISIETCST HAnOoJIee OCTPO. 3a MOCIeTHIE ACCSTH-
JIETHsI TIPOM30IUIN OecTperieleHTHRIE B MacTadax
HUCTOpUH HAOMIONEHHWH CIBUTH TPaHMLl PacHpocTpa-
HEHHS JIECOB BBIIIE B TOPHI — HA YaCTH TOPHBIX Bep-
mmH OkHOTO Ypana orMedaercs MOJHOE MCYE3HO-
BEHHE TOPHBIX TYHZApP B Pe3yJbTare 3THX NPOLECCOB

(ILusartoB u ap., 2020). B cBsa3u ¢ 3TM HEOOXOAUMBI
DIyOOKHE M BCECTOPOHHUE HCCIICNOBAHUS JMHAMU-
YECKUX NPOILIECCOB B 3KOTOHE JIEC — FOpHas TyHIpA,
0COOEHHO Ha TeX BEpLIMHAX, IJI€ CYLIECTBYET yrpo3a
HCYe3HOBEHUS TOpHBIX TyHAp B XXI B. OfHOM U3 Ta-
KUX BeplIMH siBisiercs JlanbHuil Taranaii.

IMeab, MmeToquKA
U 00bEeKThI HCCITeT0BAHUSA

Lenbro HACTOSIIIIETO UCCIEIOBAHUS SIBUJIACH OLIEH-
Ka CMEIIEHUS] BEpXHEW TI'paHUIlbl paclpoCTpaHEHUs
JIPEBECHON M KyCTapHUKOBOW PACTUTENBHOCTH B IOp-
Hble TyHAps!l I. JlansHuit Taranail 3a mocnenHee cro-
JeTue.

lopa lanpauit Taranait — muockooOpa3Has Bep-
muHa BeicoToM 1112 M Hajg yp. m. (55°22'10" c.m.,
59°54'27" B.n.), coctaBistomas xp. bonpmmoi Tara-
Ha#, pacroJIOKEHHOTO B ceBepHOU uactu rop HOx-
Horo Ypaina (puc. 1). D10 camas ceBepHasi BepIIHHA
IOxHOrO Ypana, rue pacnpocTpaHeHB TOPHBIE TYH-
Ipel. CpenHss TemiepaTrypa siHBapsl B TOPHOH 4acTH

[

748 :I,_|¢.._JI"

& I"I A
e W

el

¥ M

Puc. 1. Kapra-cxema paiioHa uccienoBaHus
Fig. 1. Location of the study area
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cocraBnsier —15°C. T'onoBoe KONMMYECTBO OCAAKOB
npeBbimaer 800 mMM. CkOpocTh BeTpa B CpeaHEM
cocTaBigeT oT 9,6 10 13 M/c, 3UMOIi MOXKET IOCTH-
rate 40 m/c. Temneparypa mpoMep3aHusl MMOYBBI Ha
OTKPBITBIX ydYacTKax (TOpPHOM TyHApE) OITycKaeT-
cs (B stHBape) mo —20,4°C u netoMm (B aBrycre) mo-
BhbImaercsa a0 15,6 °C. BeicoTra cHera Ha OTKPBITHIX
ydacTkax cocTasisieT oT 5 70 20 cM, B COMKHYTOM
Jecy — o 2 M, B HaayBax MOXET JOCTUTaTh 4 M
(Moucees u ap., 2016). JJoMuHHpYIOIINI ApEBECHBIN
Bug — Picea obovata Ledeb., Ha OTAEIBHBIX y4acTKax
Betula pubescens ssp. tortuosa Ledeb. Brime rpanu-
LBl JIeca Ha OTKPBITBIX YYaCTKax B TYHIpPE MPOHU3pac-
taet Juniperus sibirica.

OOBEKTOM HCCIIeOBaHUS SIBUINCH €JIOBBIE IPEBO-
CTOH H 3apOCIIM MOXKEBEJIbHUKA CHOMPCKOTO, IPOU3-
pacrarolye B 9KOTOHE JieC — TopHast TyHJpa.

C 1enpio BU3YyaJbHON OIIEHKH U3MEHEHH BBICOT-
HOTO M MPOCTPAHCTBEHHOTO IOJIOKEHUSI JPEBECHOM
U KyCTapHHKOBOW PaCTHTENBHOCTH OBUI TPOBEICH
IIOUCK MECT IMPEXHUX (POTOCHEMOK € MOCIEAYIOIINIM

¢oTorpadpupoBaHUEM PACTUTEIBHOCTH C TOH K€ TOUKU
(IIusrtoB, 2009). B paboTe ObUTH UCTIOIB30BaHBI HCTO-
pudeckue cHUMKH, caenanHsie I1. JI. TopyakoBckum
B 1961 1. [ng ocymiecTBieHus MOBTOPHOTO (OTOTpa-
(UpoBaHUST HAXOMUIIOCH TOYHOE MECTO, C KOTOPOTO
paHee POU3BOIUIIOCH CheMKa. OOsI3aTeEHBIMH YCITO-
BUSIMU JUISl JaHHBIX Pa0OT SIBISUIMCH: SICHAsl MOroaa
M COOTBETCTBHE BPEMEHHM TI0fia CTApOro M TMOBTOPHO-
ro ¢ororpadupoBanus. K coxxareHno, Ha HEKOTOPBIX
yyacTKax MpexHedl (OTOChEMKH YyXKe NpOou3pacTal
COMKHYBILIMICS JPEBOCTOM, IMO3TOMY OCYLIECTBUTH
MoBTOpHOE (poTorpadmpoBaHre HE MPEACTABISIOCH
BO3MOXHBIM. B 00111€eii ciioxxaocty B 2022 1. OBLIO clie-
JIaHO 5 TIOBTOPHBIX (DOTOCHUMKOB.

B nrore 2022 1. B 9KOTOHE BepXHEW rpaHUIIbI Ipe-
BECHOM PaCTHTENBHOCTH, IOJ, KOTOPHIM TOHHUMAETCS
MIEPEXOIHBIA NOSIC B ropax MEXJy BEPXHEH rpaHuLei
pacupoCTpaHEHUs] COMKHYTBIX JIECOB W OTHEIbHBIX
nepeBbeB B TyHape (I'opuaxoBckuii, [lustoB, 1985),
OBLT 3aJI0KEH BBICOTHBIH MPOQHIH HA CKIOHE CEBEPO-
3aIaIHOM AKCIIO3UINH (pHC. 2).

Puc. 2. Cxema 3akaiku BEICOTHOTO MTpoduiist. KpacHBIM Kpyrom U cTpenkoil 0003Ha4€HO MECTO
U HanpasJieHue (OTOCHEMKH
Fig. 2. Scheme of the altitudinal transects. The red circle and arrow indicate the location
and direction of photography
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Ha npodune ¢urcupoBanock TpU BBICOTHBIX
YPOBHSI, PacIONOXKEHHBIX BOJIM3M BEPXHEH TPaHHIIBI
pacrpoCTpaHeHHsT Pa3IH4YHBIX THIIOB (DUTOIICHO30B:
BEpPXHHIl YPOBEHb —OTHENIBHBIC JEPEBbS B TYHIPE
(1095M Ham yp.M.), CpemHUN YPOBEHb — PEIUHBI
(1090 M Ham yp. M.), HIDKHHUA YPOBEHb — PEIKOIIECHS
(1085 ™ nHag yp.M.). Ha xakimoM BBICOTHOM YpOBHE
OBLIO 3aJIOKEHO 1O 3 TIOCTOSIHHBIX KPYTOBBIX MPOOHBIX
mommaau pasmepom 0,0227 ra.

Ha xaxnoii mpoOHOU Iiomaau (GUKCHPOBAIOCH
TOYHOE MECTOIIOJIOKEHHE KaXKIO0To JepeBa, THaMeTp
CTBOJIA y OCHOBaHUS, IUaMeTp Ha Beicote 1,3 M, nua-
METp KPOHBI B JIByX B3aMMHO TMEPICHIUKYIISIPHBIX
HalpaBlIeHUAX, BO3PAaCT M KHU3HEHHOE COCTOSHHE.
YV ka0 0co0H MOMXOKEBEITbHIKA CHOMPCKOTO (PUKCH-
POBAJIOCH TOYHOE MECTOMNOIOKEHHE, TUAMETP KPOHBI,
BBICOTA M BO3PACT.

Bospact nmepeBreB ompenensii IyTeM B3SATHS
00pas3IoB JIpeBeCUHBI (KEPHOB) B OCHOBAaHUHM CTBO-
na 1u00 B3SATHEM IOTEPEYHOTo crmia (MeHee 3 cM
B muametpe). Kakmprit oOpasert ApeBecHHBI ObLT Ha-
KJIECH Ha JACPEBSHHYIO OCHOBY, 3aUWIIEH OCTPHIM
Je3BUEM U IS JIydlield BH3yallM3aldd TOTUYHBIX
KOJIET] MMTMEHTUPOBaH 3yOHBIM TopomrkoM. [lomcaer
TOAWYHBIX KOJIEI] M JATUPOBKY KEPHOB MPOBOIMIU
o obmenpunaroi meroauke (Lusaros u np., 2000)
B JTa0OpaTOpHBIX YCIOBUSAX. Bce oOpasubl npeBecn-
Hbl M3MEPEHBI Ha IOJIyaBTOMATHYECKOW YCTAHOBKE
Lintab 5. [l BBIABICHUS JIOKHBIX M BBINAJAlOIIAX
KoJTeIT ObIJIa IOCTpOeHa 0000MIeHHAs APEBECHO-KOITb-
1eBasi XpOHOJOTrHs 1Mo kepHam (40 mT.), crienuanbHO
B3SITBIM y CTaphIX JEPEBHEB B paiioHE UCCIICTOBAHUH.
K moxmpocty Oputm OTHECEHBI AepeBlia BHICOTON HeE
Oonee 1,5 M. Bo3pacT KycToB MO KeBEIbHHUKA OTIpe-
JIeTISUICS. TIyTeM TIOMCKAa MECT MPUKPEIUICHUS caMon
KPYITHOM BETBU K OCHOBAaHHIO CTBOJHMKA C ITOCIEIY-
oM ee cnuiioM. O6paboTka CIUIIOB MPOBOAMIIACE
anpoOupoBanHbIMU MeTopamu (I'puropeeB u np.,
2021) Taxke ¢ HCHOIL30BAaHUEM METOJOB IECHIPO-
XPOHOJIOTHH.

B nienmom Ha o6rett mioraau 0,2 ra 6buIH orpeze-
neHsl MopdomeTpudeckre mapaMmeTpsl 430 mepeBbeB
(BKJIFOYASI TIOPOCT) M KPYITHBIX KyCTAPHUKOB.

OmneHka KMMara B pPEerMOHE MCCIIeOBAaHHS IpO-
BOAWJIACh TI0 JIAHHBIM CTaHIuU «TaraHaii-ropay», pe-
KOHCTPYWPOBAHHBIM 10 JJAHHBIM CTaHIIMU «31aTOYyCT»
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(55°22'00" c.m1., 59°55'00" B. #., 1102 M Hax yp. M.).
JuHamuka Temreparypbl MPH3EMHOTO BO3AyXa ObuLia
n3ydeHa 3a nepuoxa 1837-2012 rr. cymmapHBIX ocai-
kOB — 3a nepuon 18762012 rr. YHUKaJIBHOCTH 3TOM
CTaHIIMM 3aKJIIOYaeTCs B TOM, YTO OHA pacriojiaranach
Ha BepiuuHe T. JlansHuit TaraHaii B HerocpeIcTBEHHOM
Omm3ocT OT TMpOOHBIX Tomaaei. Kimmmaruueckue
JTaHHBIE B3SATHI U3 0a3bl JaHHBIX Pocruapomera Poccun
(BHUUTMU-MII, 2023). [lanHBIE O CYMMapHOM KO-
JIMYECTBE OCAIKOB OBLIM CKOPPEKTUPOBAHEI ITOTIPaBKa-
MH Ha CMauYUBaHHUE U CMEHY MPUOOPOB.

Jns aHanm3a KIMMaTHYECKUX MaHHBIX paccMa-
TPUBAIMCh TCIUIbIA (MIOHb — aBIYCT) M XOJOIHBIN
(H0s10pp — MapT) ce3oHBl. BrIbop Termmoro mepuona
COOTBETCTBOBa (haze HamboNee aKTHBHOTO pOCTa
JPEBECHO-KYCTapHUKOBOM pacTUTENBHOCTH Ha HC-
CJIElyeMbIX y4YacTKaxX, KOIZla JHEBHBIC TeMIIepaTrypbl
npesbiatoT 5 °C. K xonogHoMy nepuoay OTHOCHINCH
MecCAIBl CO CpedHEH TeMIepaTypoil BO3lyXa HIDKE
0°C u OTHOCHTENHHO CTAOWMJIBHOW BBICOTOM CHEX-
HOTO TMOKPOBa. AHOMAaJHH KIIMMAaTHYECKUX Tapame-
TPOB B TEIUIbIM U XOJOAHBIN MEPUOIBI KaXIOTO roja
OTIPENIETSUINCH TI0 OTKJIOHEHHUIO TEKYIIeTOo 3HaueHUs
oT cpemHero 3a 6a3oBwIi mepuon 1961-1990 rr. mpu
TPYNIUPOBAHUM JAHHBIX MO MATHWIETUAM. bbun mo-
CTPOEHBI MOJEU JINHEHHON perpeccuu sl OLEHKU
TPEHIOB KIIMMAaTHIECKUX aHOMAJTHH.

Pe3yabTarsl HecsienoBaHus
U UX 00Cy:KIeHne

B kauectBe mpumepa mnpuBeeHB! (DOTOCHHMKH,
C/IeJIaHHBIE C CEeBEpHON OKOHEYHOCTH IOT0-3aIlaJHOro
ckanucToro rpedHs (puc. 3). Ha 3agaem miane n3oopa-
JKEH HOJKHBIM CKIIOH W BepiunHa I. JlanpHuil Taranail.
Bepxumii caumok caenas I1.JI. TopgakoBckum. Cpas-
HEHHUe N300pakeHUI Ha Pa3HOBPEMEHHBIX (POTOCHUM-
Kax IOKa3bIBaET, YTO 3a MocyeiHue 63 rosa Mpon30III0
(hopMupoBaHHe €IOBOW PEMHBI U3 MHOTOCTBOJIBHBIX
U OINHOCTBONIFHBIX €Jed B COMKHYTBIH Oepe3oBo-
€JIOBBIM JIeC, 33 HCKJIIOYEHHEM YYaCTKOB Yy TIOIHO-
KU TpeOHS U Ha BepuInHe Tophl. Ha ro)kHOM CKiloHe
BEPXHSIs TPaHUIA COMKHYTHIX JIECOB TTOJHSIIACH BBIIIIE
B ropsl Ha 10-20 M. IMeHHO B TOM yacTu CKIIOHA, IJIe
MIPOM3OIILIN HanboJee 3aMeTHbIe U3MEHEHHSI B paciipe-
JIENIEHUN JIECOMOKPBITHIX TUIOMIA e, PacoI0KeH BbI-
COTHBIN IPOUIIb.
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CpenHue TakcallMOHHBIE TOKA3aTeNH U ILIOIIA/-
HBIC XapaKTEPUCTUKU €JIOBBIX M OEPE30BBIX JPEBO-
CTOEB U KyCTOB MOXXEBEJIbHHKA, IPOU3PACTAOLIUX
Ha 3aJI0KEHHBIX BBICOTHBIX NPOQUIAX, MPUBEACHBI
B Tabnuie. JlanHbIe TaOIUIIBI CBUETEIBCTBYIOT, YTO
10 Mepe MPOABIDKEHUSA B TOpy (IO Mepe yXyaie-

HUH yCJIOBUH JJI pOCTa) 3aKOHOMEPHO M3MEHSIOTCS
(yMeHbIIAl0TCs) CpeHNe W MaKCHUMallbHbIE TaKca-
LMOHHBIE IIOKa3aTeNIu ACpPEBbEB enu. Tak, cpenHss
BBICOTAa yMeHblIaeTcsi B 3—6 pa3, cpenHsAs BbICOTa
B 2-3 pa3sa, cpenuuii auametp KpoH B 1,5-2 pasa,

cpenHU Bo3pacT B 22,5 pa3sa.

1959

Puc. 3. PazHoBpeMeHHbIe naHMIIadTHRIC (POTOCHUMKH (TOYKa 8)
Fig. 3. Similar landscape photographs taken at different times (point 8)
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CpenHue TakcallMOHHBIE MTOKA3aTeNd U TUIONIAIHBIE XapaKTEePUCTUKH €JI0BBIX APEBOCTOCB
1 3apOCyIei MOXKKEBEITFHUKA, TPON3PACTAIONINX HA 3I0KEHHBIX BHICOTHBIX MPOQIIIIX
Average morphometric parameters and areal characteristics of spruce forest stands
and juniper bushes growing on the established altitudinal transects
= [ o
= <
= s = L
% < E < E 5 4 E g Q
Huamerp Ha Bricora Bo3pacr, Huamerp e < 3 < = g = EA &
YpoBeHb Bunst 1,3M, cMm CTBOJA, M JIeT KpPOHBI, M a, Eﬁ S's Eh =
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5 O = <1,5m >1,5m
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Bepxnuwuit b
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M;K - 0,32+0,10 31+16 1,3+0,5 111 0 86
]S 8,6+5,4 3,7+£1,6 40+18 1,9+0,9 5419 177 3700 1395
Cpennuit b
Middle B 7,5+2,9 4,1+1,1 35+8 2,2+0,6 1747 0 44 426
N?K - 0,50+0,2 24+10 0,7+0,4 205 0 323
]S 14,6+6,1 5,615 68+19 2,5+1,1 8781 250 602
Hwxanit b
Bottom B a B - B 0 0 0 0
Vo - - - - 0 0 0 0

HauGonee 3HaYMUTEIBHO YMEHBINAIOTCS TUIOIIAH
MIPOEKTUBHOTO TIOKPHITHS KPOH U T'yCTOTA IPEBOCTOEB
10 Mepe MPOJBMKEHUs B Topy. JlpeBocTon Oepe3sl Ha
HUKHEM YPOBHE OTCYTCTBYIOT, IPOU3PACTAIOT TOIBKO
JUIIb B KauecTBE HEOONBIION MPUMECH Ha CpeaHEM
Y BEpXHEM YPOBHAX. MOXKEBEIILHUK PACIIPOCTPaHEH
TOJIBKO Ha BCPXHCM YPOBHC Ha I'paHUILIC OTACIBbHBIX
JIEpEeBbEB B TYHIpE, TAE€ OTCYTCTBYET KOHKYPEHITUS
C €JIBIO.

UccnenoBanue pacnpeieeHUs] KOJUUSCTBA Je-
PEBBEB I10 TIEPHOIAM FX TIOSIBIICHHS ITOKA3aJI0, YTO TIep-
BEIE JIEpPEBIIA €111 Ha WCCIIEIOBAHHOM y4YacTKE CKIIOHA
CTaJIU TIOSIBIIATBCS €Ile B Hauaye XX B., mpudeM 00-
JIee MacCOBO Ha HIYKHEM BBICOTHOM ypoBHE (puc. 4).
Ha cpemnem BBICOTHOM YpOBHE OT/IENBHBIE JIepeBLA
nosiBUCh B 1915-1940 rT. boree mMaccoBo 3meck nie-
pEBBS cTaH 3acenaThes mocie 1940-x rogos. B memom
MOXXHO KOHCTaTHPOBATh, YTO HA HIDKHEM M CPEIHEM
BBICOTHBIX YPOBHSX JIEPEBbS 3aCENSIIMCh JIOCTATOYHO

CHHXPOHHO («CKa4KoOOpa3HO») C YETHIPbMS SIBHBIMH
TIeproIaMy MaccoBOTo 3acesieHus: ¢ 1915 mo 1940 rr.,,
¢ 1945 mo 1970 rr, ¢ 1980 mo 1995 rr. m ¢ 2005 mo
2015 rr. Hanboee MacCOBO 3TOT MPOIIECC MPOUCXOIIHIT
B nocienHui nepuoa. Ha BepxHeM BBICOTHOM YPOBHE
MEpBBIE JEPEBbs MOSIBIIUCH TONbKO B 1980-x romos
1 TIPOZIOJKAIOT 3aCENSATHCS 110 HACTOAIIEE BpeMsl.

Heme mpomspacraroniiie 0coOM MOXOKEBEITHHH-
Ka Ha WCCJIEJOBAaHHOM YYacTKe CKJIOHA IOSBUIIACH
TOJILKO BO BTOPOM MOJIOBUHE XX B. HA BEPXHEM YPOB-
He (puc. 5). Hambomee MaccoBO Ha 000MX BBICOTHBIX
YPOBHAX 3acelieHHe Hadayoch B 1980-e rozmel u mpo-
JIOJKAeTCsl 110 HAaCTOsIIIee BpeMsl.

PesynpraTsl aHanmm3a KIWMATHYECKHUX IIOKa3a-
TeJeil BBISBUIN BBIPOKEHHBIC TCHIICHIIUU ITOTETLIe-
HUS U yBIQKHEHHUs KJIMMaTra B palioHE HCCIeAOoBa-
Hus (puc. 6). B xomomgHOe BpeMs Toga MOBBIICHUE
TEeMIIepaTypbl BO3Ayxa ObUIO MPaKTHYECKH B 3 pasa
BhIllIe, ueM B Teruioe Bpems roxa (0,14°C/10 ner
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Puc. 4. PacupeneneHue konuaecTBa AepPEeBbEB €M 110 EPHOAAM UX MOSBICHUS
Ha 3aJI0)KEHHOM BBICOTHOM Ipo(ue
Fig. 4. Distribution of the number of spruce trees according to the periods of their appearance
on the altitudinal transects
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Puc. 5. Pacnipenenenne KoauuecTBa MOXKKEBEJIILHUKOB 110 IEPUO/IaM UX TOSIBICHUS
Ha 3aJI0)KCHHOM BBICOTHOM TpOQrie
Fig. 5. Distribution of the number of junipers by the periods of their appearance
on the altitudinal transects

npotuB 0,05°C/10 net). IlpupocT ocagkoB Takke
OBLT TIOYTH B JIBa pa3a OOJBIIE B XOJIOAHOM MEPHO-
Jie TI0 cpaBHEHHIO ¢ TeribiM (4,9 MM/10 neT npotus
2,1 mm/10 meT).

Takum oOpa3oMm, moBTOpHOE (hoTorpadupoBaHue
BBICOKOTOPHOHM JIPEBECHOM M KyCTapHUKOBOW pPacTH-
TEITLHOCTH, TPOU3PACTAIOIIEH B 3KOTOHE BEpXHEH
rpaHulsl geca Ha I. JaneHuil Taranaif, HarsEqHO CBU-
JIeTeNbCTBYET, uTo 3a nociueanue 50-60 jer mpouso-
[IUT0 3HAYNTEIHFHOE COKpPAIeHNE TIIONIA e, 3aHIThIX

coo0IIecTBaMi TOPHBIX TYHAP. JlaHHOE OOCTOSTEIh-
CTBO OOYCJIOBJICHO CTPEMHTENBHBIM IPOABIKEHUEM
(«HACTYTUIEHMEM») JIPEBECHON PacTUTEIBHOCTH, Tpe-
WMYIIIECTBEHHO €M CHOHMPCKOH, BBIIIE B TOPHL, TIE
OHa HauMHAeT (POPMUPOBATH COMKHYTHIE 3apOCIIH, BbI-
TECHSISl TPABSIHUCTYIO PACTUTENBHOCTh TOPHBIX TYHP.
DTO TakXe MOATBEP>KAACTCS TaHHBIMH IO BO3PACTHOM
1 TAKCAlMOHHOW CTPYKTYpe e0BO-0epe30BhIX IPEBO-
CTOEB, MPOM3PACTAIOIINX HA 3aJ0XKEHHBIX BBICOTHBIX
PO HIISIX.
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Puc. 6. AHOManuu cpeaHel TeMIepaTypsl Bo3ayxa (@) U CYMMapHBIX 0CaakoB (0)

B TEIUIOM (MIOHB — aBT'YCT) U XOJIOMHOM (HOSIOPh — MapT) MepHOAax, CTPYIITUPOBAHHBIC MO S-JIETHUAM
st Mereoctanlny « Taranaii-ropay». [IlyHKTUPHBIME JIMHUSIMU MTOKa3aHbl TWHEWHbIE TPEH/IbI
Fig. 6. Anomalies of mean air temperature (a) and total precipitation (b)
in the warm (June — August) and cold (November — March) periods, grouped by five years
for the Taganay-Gora station. Dotted lines show linear trends

MBpI mpefrnonaraeM, 4To MPUYHHBI HAOMHOIACMbIX
TpanchopManuii MPUPOAHON Cpeibl MOTYT OBITH 00Y-
CIIOBJICHBI HAOITIOTAeMBIM H3MEHEHHEM (TIOTETUICHHEM )
KJIUMaTa B paiioHe uccienopanus. [IpenmyiecTBeHHO
9TH U3MEHEHUsI TIPOM3OIILIN B 3UMHUE MECAIbI: 3UMBI
CTaJIN TeIiee U MHOTOCHEXKHEE.

Basupysich Ha MOTyYEHHBIX OLIEHKAaX, MOYKHO TIPe/i-
MOJIOKUTh, YTO IPU COXPAHEHUH TEKYIIUX TCHICHIIUN
nonHoe 3apactanue I [lanpHuit TaraHail BO3MOX-
HO B cepeaune 50-X TOIOB 3TOr0 CTOJETHUS jJaxe 0e3
ydeta nporHo3Heix monenei (Lawrence et al., 2005;
A greener Greenland..., 2013), mpemckazbIBarOIxX
MPOMIOJDKEHUE TOTEIDICHUST KJIMMara B TI00AIbHOM
macmTade ot 2 mo 5°C. Ipodeccop C.I. Hlusito
¢ xomuteramu (M3menenus kimumara..., 2001) npenmo-
Jlaraji, 4To MOJHOE 3apacTaHhe BEPIIUHEI T. [lambHuid
Taranait mpomsoiiner k 2040-2050 rr., omHAaKO HAJH-
Yre KypyMHOW TPaHUIIBI 3aMeIUIseT JaHHBIN IIpoIiecc.

BoiBoabI

B ropax IOxHoro Ypana naunnas ¢ 1910-x rogos
MIPOUCXOMIIO CTPEMUTENBHOE IPOIBUKEHNE BEPXHEN
rpaHuIBl Jeca (MpeACcTaBIeHHON MpeuMyIIeCTBEHHO
€JIOBBIMH APEBOCTOSIMM) B TOPHYIO TyHApY I. Jamb-
Huil Taranaii. MoxokeBeTbHUK CHOMPCKUN Havyal 3a-
CEJISIThCSI TONBKO BO BTOPOI monoBuHe XX B. Haburo-
Jlae€Mbl€ N3MEHEHUS B PACTUTEIBHOCTH NMPOUCXOIMIN
Ha (oHe u3MeHeHus (IIOTeIUICHH ) KIIMMara B paiioHe
WCCIIEZIOBAaHUS TIPEHMYIIIECTBEHHO B 3MMHEE BpeMS
roza. B pesynsrare 3THX IIporieccoB U GOpMHUPOBAHUS
Ha paHee OE3JIECHBIX TEPPUTOPHUSIX COMKHYTBHIX Ape-
BOCTOEB IPOU30LUIO COKpAILIEHUE IUIOIaAcH, 3aHs-
TBIX cO00IIeCTBaMH rOpHBIX TyHAp. [Ipu coxpanennn
TEKyIIUX TEeHJICHIMN MOoJIHOE 3apacTaHue I. [lanbHuit
Taranaif BO3MOXKHO yxe K cepennHe 50-X rofoB — BTO-
poit monoBune XXI B.
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OLIEHKA OBECIMNEYEHUA HENPEPBIBHOCTU U HEUCTOLUUTEJIBHOCTU
NCMoJIb3OBAHUA NECOB HA OCHOBE UMUTALIMOHHOTIO
MOOENNPOBAHUA X BO3PACTHOM CTPYKTYPbI
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1.2.3.4.5 YpansCckuit ToCyIapCTBCHHBIN JIECOTEXHUIECKHA yHUBepcuTeT, Exarepunlypr, Poccust
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Annomauyusn. B cratbe 10 COCHOBOM BBICOKOOOHHMTETHOM XO3CEKIMM HEBBIHCKOro JeCHUYECTBA

OTACJIBHO B I'paHUIIaX BCEro JICCHUYECTBA U apCHAOBAHHBIX Ha €0 TCPPUTOPHHU JICCHBIX YUACTKOB IIPEI-

CTAaBJICHBI PE3YIIbTAaTbl OUCHKN ,HeﬁCTBHTGHLHOFO COCTOSAHUA HaCﬁ)KZ[eHI/Iﬁ U JUWHAaMHKa X BOSpaCTHOﬁ

CTPYKTYPHEI B IIPOLICCCE JICCOINOJIb30BaHNd, YCTAHOBJICHHAA METOAOM UMUTAIITMOHHOI'O MOACIIMPOBAaHUA.

BrisiBIIEHO, 4TO aHaIM3MpyeMas XO3CEKLHs IO BCEMY JIECHUYECTBY XapaKTEPU3YETCS UPE3MEPHBIM

HaKOIINICHUEM MOJIOOAHAKOB, HEAOCTATOYHBIM 00BeMOM MMPUCIICBAIOMINX Haca)K,I[GHI/Iﬁ 1 UCTOIICHHBIM

(12 20 %) skcruryaTtanoHHbIM (hoHI0M. Ha apeHj0BaHHBIX y4acTKaX OHA OTIIMYaeTCs peolajaHueM

MpuUCIICBAONIUX, CIECIbIX U HepeCTOﬁHBIX HacamaeHHﬁ 1 HECOAOCTATOYHBIM KOJIMYCCTBOM MOJIOIHAKOB.

B necoxo3zsiicTBeHHOM PEHNIaMCHTC JICCHUYCCTBA B KAUCCTBC OIITHMAaJIbHOM IpuHATAa Ie€pBas BO3paACT-

Has JIE€COCCKa, a Ha OomblIeH YacTH ApCHAOBAHHLIX YYaCTKOB — JICCOCCKH, YCTAHOBJICHHLIC METOHA-

MH BTOpPOM BO3pAaCTHOM M MHTETpaibHOU JecoceK. B HacTosiee BpeMs B aHAIU3UPYEMOM X03CEKINU

(Ha €€ apCHAOBAHHBIX U HECAPCHAOBAHHBIX '{aCTHX) ,Z[OHyCTPIMI:IfI C)Kel“OI[HLIﬁ 00bEM H3BATHS ApEBECU-

HbI coctaBisieT 87354 M. On Ha 8 654 M* (9,9 %) Gosbliie, 4eM B JI€COXO3IHCTBEHHOM PETIAMEHTE JIeC-

HHUYCCTBA. MGTOJIOM UMUTALOMOHHOTO MOACINPOBAHMS BBIABIICHBI CYIIICCTBECHHBIC pa3jIninsd B JUHAMU-

KE BO3paCTHOﬁ CTPYKTYPBI U XapaKTCpe UCTOUICHUA JICCOB B I'PAaHUIAX JICCHUYCCTBA U APpCHAOBAHHBIX

y4dacTkoB. [Ipy mpuHATOM pa3mepe pacueTHOM JIECOCEKH Ha apeHA0BaHHBIX y4acTKaxX MPUHIIMII Hempe-

PBIBHOTO, HEUCTOIIUTCIIBHOIO HMCIIOJIBb30BAHUA JIECOB IIPHU 3aroTOBKE APEBCCHUHBI HE o0ecreunBaeTcs.

CraOunpHoe B pasMepe pacquHoﬁ JIECOCCKH IMOJB30BAHUC JIECOM MOKET NPOAOJIKATLCS TOJBKO B TC-

yenue 40 net. Opranuzanus JI€COMOIb30BaHUS B paMKaX JIEHCTBYIOMIETO JIECHOTO 3aKOHOJATEIhCTBA

OOJDKHA OCYIIECTBIATHECA B COOTBETCTBUU C JIECOXO03SICTBEHHBIM PErIIaMEHTOM JICCHUYCCTBA. JIJBI BbI-

IIOJIHCHUS 3TOIO Tp€6OBaHI/I$I B apeHay uenecoo6pa3Ho nepeaaBaTb HAaCAXACHUA C BO3paCTHOﬁ CTPYK-

TypOH, aHaJIOTHYHOH (MM OJIHM3KOM) BO3pacTHOM CTPYKType HacaXIeHHH JIECHUYECTBA, U IPUMEHSTh

KOPPEKTHBIC METO/IbI OTIPEACTICHUSA CKETOAHBIX 00BbEMOB 3aIrOTOBKH APEBECHUHBI KaK JJI1 apC€HIO0BAHHBIX

JICCHBIX YYaCTKOB, TaK U IJIs1 JICCHUYCCTBA B LICJIOM.

Knrwowueevie cnoga: HeBpsiHCKOE JIECHHYECTBO, XO3CEKIMs, BO3PACTHAs CTPYKTypa HaCaKICHHUI,

pacuye€THada JI€COCEKAa, MMUTAIMOHHOC MOJCIINPOBAHUC

© Cycnos A. B., Harumos 3. {., Kproakosa A. U., Illecrakos A. B., Xadmuzos B. A., 2023
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Abstract. The article on the pine high-priority economic section of the Nevyansky forestry separately
within the boundaries of the entire forestry and the forest plots leased on its territory presents the results
of the assessment of the actual state of the plantations and the dynamics of their age structure in the
process of forest management, established by the method of simulation modeling. It was revealed that
the analyzed economic section throughout the forestry is characterized by excessive accumulation of
weeds, insufficient volume of ripening plantings and depleted (by 20 %) operational fund. On the leased
plots, it is distinguished by the predominance of ripe, ripe and overgrown plantings and an insufficient
number of young plants. In the forestry regulations of forestry, the first age-old cutting area was adopted
as the optimal one, and in most of the leased plots — the cutting areas established by the methods of
the second age and integral cutting areas. Currently, in the analyzed economic section (on its leased
and non-leased parts), the permissible annual volume of wood withdrawal is 87354 m?. It is 8654 m’
(9.9 %) more than in the forestry regulations of forestry. The simulation method revealed significant
differences in the dynamics of the age structure and the nature of forest depletion within the boundaries
of forestry and leased plots. With the accepted size of the estimated cutting area on leased plots, the
principle of continuous, sustainable use of forests during timber harvesting is not ensured. Stable,
in the size of the estimated cutting area, the use of the forest can only last for 40 years. The organization
of forest management within the framework of the current forest legislation should be carried out
in accordance with the forestry regulations of forestry. To fulfill this requirement, it is advisable to lease
plantings with an age structure similar to (or close to) the age structure of forestry plantings and apply
correct methods for determining the annual volume of timber harvesting both for leased forest plots
and for forestry in general.
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Beenenue

CoBpeMeHHOE JIeCHOE XO35ICTBO AOJKHO OCHO-
BBIBATBCS HA INPUHIUNAX, YKa3aHHBIX B IEPBOI
ctaree JlecHoro xomexkca P® (2006). LlentpanpHbiM
U3 HUX SIBJISETCS IPHHLMI OOECIEYCHUs] HEeNpephIB-
HOTO, HEMCTOIIUTENBFHOTO HCIOJIB30BAHUS JIECOB IS
VAOBJIETBOPEHHUsST TOTpeOHOCTEH ofmiecTBa B Jecax
U JecHbIX pecypcax. OfHaKo B HOPMAaTHBHO-TIPaBO-
BBIX JJOKyMEHTax W CHELHANbHOW JIUTEPATYpe OTCYT-
CTBYIOT KOHKPETHBIE TPEUIOKEHHs O Crocobax pea-
JM3aly JaHHoro npuHouna. C pa3BUTHEM apeHAHBIX
OTHOUIEHWH OTKPBITBIM OCTAaeTCsl BOIPOC C ONpene-
JeHneM 00beKTa, Uil KOTOPOrO JOJKHBI OOOCHOBBI-
BaTbCs U OCYIIECTBIITHCSA MEPOIIPHUATHS IO HETIPEPBIB-
HOMY WU HEHCTOLIUTEIBHOMY HCIONB30BaHUIO JIECOB.

Kak u3BecTHO, TEppUTOpHAIILHON eAMHUIICH B 00-
JACTH YIPABIEHUS JIECAMH SIBISETCS JIECHHYECTBO.
OCHOBOH OCYIIECTBIEHUS MEPONPUATUH 1O HCIIOJNb-
30BaHUIO, OXPAHE, 3aIUTE U BOCIIPOU3BOJCTBY JIECOB,
pacIIOJIOKEHHBIX B €r0 I'PaHUIaX, ABISAETCS JIECOXO-
351ICTBEHHBIN periaMeHT. B HeM yka3bIBaroTCs BHUJIBL,
00BEMBI M CPOKH pa3pelIeHHOr0 MCIONb30BaHUs Jie-
coB (tpuka3 MIIP P® Ne 72 ot 27.02.2017). YauthI-
Basl HICTOPUYECKUH OMBIT BEACHNUS JIECHOTO X0341CTBa
U aIMUHHCTPATUBHO-YIPABICHUYECKYIO CTPYKTYPY,
MIPUHLUIBI HETNPEPBIBHOCTH M HEUCTOIIHUTENBHOCTH
UCTIONIb30BAaHUS JIECOB JOJKHBI OBITH OOECTedeHBI
MMEHHO B I'paHUIaX JIECHUYECTB, @ X KOHKpPETHBIE
MOKA3aTeIN 3aKPETUIEHBI B JIECOXO3SIMICTBEHHOM pET-
JamMeHTe. B cOOTBETCTBUU € NEHCTBYIOIINMM 3aKOHO-
JaTeIbCTBOM PAcyETHAA JIECOCEKA ONPENEIAETCS 110
Ka)XIOMy JIECHUYECTBY M YCTaHABJIMBACTCS Ha CPOK
JEUCTBUS JIECOXO3HUCTBEHHOTO pernaMeHTa (IprKas
Pocnecxoza Ne 191 or 27.05.2011). IIpu atom 3aro-
TOBKA APEBECUHBI OCYIECTBIIACTCS HA apEHIOBAHHBIX
JIECHBIX YYacTKaX, KOTOpbIE MNPEACTaBISIOT cOOOM
OTJIeNIbHBIE YaCTH JIECHUYECTB M MOTYT CYIIECTBEH-
HO OTIHYAaThCA IO JIECOBOACTBEHHO-TAKCAIMOHHOMN
CTPYKTYPE JIECOB.

B nacrosiee BpeMsl B IPAKTHUKE JIECHOTO XO3s1ii-
CTBa pAacCUETHBIE JIECOCEKH 3a4acTylO ONPEAECISIOT
OTAEIBHO MO KAXAOMY JIECHOMY (apeHIOBaHHOMY)
ydacTKy. Takas cuTyanust MOXKeT MPHUBECTH K HEpaB-
HOMEPHOMY OCBOEHHWIO JIECOB B TPaHUIAX JIECHH-
YeCTB, Ype3MEPHOHN BBIPYOKE JIECOB Ha apeHI0OBaHHBIX
y4acTKaX W HaKOIJICHUIO IIEPECTOMHON IPEBECHHBI

Ha Apyrux tepputopusix. [Ipu 3ToM OCHOBHBIE ITPUH-
IIUITBI JISCHOTO 3aKOHOJATENbCTBA MOTYT OBITH Ha-
PYLIEHBI.

eab, MeToqMKA
U 00BEKT HcCiIe0BAHUSA

Lens paboThl — OLEHKAa COOMIONCHUS NPHHIMIIA
HECIPEPBIBHOTO U HEHUCTOIIHUTEIIBHOTO HCIIOJIb30BaHUA
JIECOB TIPH 3aroTOBKE JPEBECHHHI HA OCHOBE MMHUTA-
LIMOHHOTO MOJIEIUPOBAHUST BO3PACTHOM CTPYKTYpPbI
HacCaXJIEHUI Ha TEPPUTOPUH OTAEIBHO B3ATOrO JIECHU-
YeCcTBa.

Hacrosime mccnenoBanusi NpoBEAEHBI B JIECHOM
¢donne HepsiHckoro necHudectBa CBepAIoBCKON 00-
JacTU. B COOTBETCTBUM € JIECOX0O34MCTBEHHBIM peIa-
MEHTOM 0O0IIas IUIOMAaIb JIECHUYECTBA COCTABISIET
229223,0 ra, B TOM 4HcIIe JISCHBIX 3eMenb — 207 279 ra.
Hons 3emenp, Ha KOTOPBIX PacIOiIOKEHBI Jeca, B Ipe-
Jenax JecHbIX 3emenb nocruraer 87 % (Jlecoxozsid-
CTBEHHBIN peryIaMeHT. .., 2018).

KoHKpeTHBIM OOBEKTOM HCCIICIOBAHMHA SBUJIHCH
9KCIITyaTallMOHHBIE JIeca, IUIOAAb KOTOPBIX B JEC-
HOM (oHae HeBBsSHCKOTO IJIECHUYECTBa COCTABISIET
122548 ta (6onee 50 %). JIns HAX B XO/€ BHIITOIHE-
HUS pabOoTHI 10 MaTepraiaM JIECOYCTPOMCTBa Oblia co-
CTaBJIeHa HJIEKTPOHHasI Oa3a JecoB, KOTOpas BKI04Yaia
49484 Brigena. OHa comepkaiia CBeCHHUS 00 apeHI0-
BaHHBIX JICCHBIX y4aCTKaX, HA KOTOPHIX OCYIIECTBIISCT-
Cs1 3arOTOBKA JIPEBECHHBI.

Co3manHas 2MeKTpoHHass 0a3a B3ATa 32 OCHOBY
MIPOBEJICHNS JIECOYCTPOUTENBHBIX pacyeroB. Jlomoin-
HUTEIHHO OBLIH MPOaHATIM3UPOBAHBI U H3YYEHBI JOKY-
MEHTHI JIECHOTO TUIAaHWPOBAHUSA (JIECOXO3HCTBEHHBIN
pEIIaMEeHT, MPOEKTHBIE TOKYMEHTAIMU U IPOEKTHI OC-
BOCHHUSI JIECOB).

st onipenieneHns CpeqHUX TaKCAIIMOHHBIX Xapak-
TEPUCTHK JIECHBIX HACAX/IECHUH B IIPOrpaMMHOM cpenie
EXCEL 6put1 cocTaBieHbl TaOIMIBI pacipeneieHust
WX IDIOMIAZEeH M 3aacoB IO KiiaccaMm Bo3pacTta u 00-
HHTETAa, a Takke nojHore (JlecoycrpourtensHoe mpoek-
tupoBanue, 2021). CpenHre TakcallMOHHBIE MTOKa3aTe-
T JIECHBIX HACAKACHUI B SKCIUTyaTalIMOHHBIX Jiecax
NpenCcTaBIeHb! B Ta0M. 1.

Amnanmn3 MarepuasioB Tabi. 1 O3BOISIET OTMETHUT,
YTO B IKCIUTyaTallMOHHBIX JiecaxX IMpeolaaaroT Haca-
JKJIEHHSI XBOMHBIX TTOPOI.
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Hx momans cocraBmger 55870,7 ra (63,3 %
OT O0IIeH TUTOMAN IKCIUTyaTalMOHHBIX j1ecoB). Cpe-
I XBOWHBIX TOPOJ TIO TUIOIIAAN JOMHUHHUPYET COCHA.
Ee nosns B XBOIHOM XO3SICTBE IO 3TOMY NOKa3aTeIo —
77,7 %. BTopoe MecTo 1Mo pactpoCTpaHESHUIO 3aHUMa-
0T HacakaeHus ¢ mnpeoOmamanneM emn (11918,1 ra,
wm 21,3 %). Yuactue qpyrux mopozx B COCTaBe XBOI-
HOTO X03s1iicTBa HUUTOXKHA Maina (Menee 1 %). B mar-
KOJIMICTBEHHOM XO3SHCTBE TPEOOIagaroT TIDIOMIAIMN,
3aHAThIE Oepe3od. YIenbHBI BeC IUIOMIANEH ATOH
MOpOAbI B yKa3aHHOM X03siiicTBe cocraBiseT 82,3 %.
CpaBHUTENBHO BBICOKOW AONEN XapaKTepU3YIOTCs Ha-
caxaenus ocussl (17,1 %).

B menom mpuBeneHHble B Tabn. 1 marepuanbl
CBUJICTEIILCTBYIOT, YTO HAWOOJBIIIEE XO3SIMCTBEHHOE
3HaueHHe B ODKCIUTyaTallMOHHBIX JiecaX HeBbsSHCKO-
rO JIECHUYECTBA UMCIOT COCHOBBIE HacaxaeHus. OHu
OTIPENICTISIIOT OCHOBHBIC HANPABICHUS PAa3BUTUSA WU
OCOOCHHOCTH BEIICHHS JIECHOTO Xo3siicTBa. CpemHuit
BO3PacCT COCHSKOB B HCCIEIyeMOM OOBEKTE COCTaB-
nsietT 77 net. B ux cocraBe mpeobiaanaroT HaCaKICHUS
JIOCTaTOYHO BBICOKOH IPOM3BOIUTEIHLHOCTH (CpemHUH
knacc 6onurera I1) u cpeaneii monHoTH! (0sTHOTA 0,7).

st ompeniesieHns ONTUMATBHOTO pa3Mepa pacueT-
HOW JIECOCEKH TIPH CIUIOIIHBIX pyOKax ee MCUMCIICHNE
OCYIIECTBISUIOCH CICAYIOIIMMH METOIAMU: JECOCEKH

Tabnuya 1
Table 1

CpeI[HI/Ie TAaKCAITMOHHBIC I10Ka3aTCJIN JICCHBIX Hacameﬂnﬁ B OKCIITyaTallUOHHBIX JIECaxX

Average taxation indicators of forest stands in operational forests

CpenHue TakCalMOHHbBIC TIOKa3aTesH/
Average taxation indicators
3amac HacakIeHUI
Ha 1 ra, M3
Tpeobnanaiomas Tnomaze, Reserve of plantings
nopoaa ra Bospacr, Kiace OTHOCUTENBHAS per 1 ha, m®
The predominant Area, aer GoHuTeTA HOJHOTA .
breed ha Age, Bonitet Relative TIOKPBITBIX CIEIBIX
years class completeness zgfaaeﬁf U NIEPECTONHBIX
forested E)I\If):r?igi
lands
XoszsicTBo xBoiHoe / The farm is coniferous
Cocna / Pine 43394 .4 77 2 0,7 192 263
Ens / Fir 11918,1 72 2 0,7 130 220
[Muxra / Silver-fir 466,4 71 2 0,7 231 230
JIucteennwura / Larch 91,8 59 2 0,7 173 193
M'roro XBOiHEIX 55870,7 76 2 0,7 179 253
Total conifers
XoszsiictBo Msrkonuctsennoe / The farm is soft-leaved
bepesa / Birch 26634,0 66 2 0,7 153 184
Ocuna / Aspen 5542.4 65 2 0,7 161 217
Ombxa cepas 4,0 56 2 07 86 57
Grey alder
JIuma / Linden 147,1 58 2 0,7 191 260
HT0ro MArkoJIuCTBEeHHbLIX
Total soft — leaved 32366,5 66 2 0,7 154 190
Bcero sxciuryaTanMOHHBIX
JIeCOB 882372 72 2 0,7 170 230
Total operational forests




Ne 3 (86), 2023 r.

Jleca Poccum 1 X03a1ACTBO B HUX 43

PaBHOMEPHOIO TIOJIb30BAaHUS, NEPBOW BO3PACTHOM
JIECOCEKH, BTOPOU BO3PACTHOM JIECOCEKH, UHTErpajib-
HOH necocekn (mpuka3 Pocnecxosza ot 27.05.2011
Ne191). CooTBeTCTBYIOIIME UCCICAOBAHUSI HaMU
MPOBOAIIIMCH B HAMOOJIEEe IIEHHONW B XO3SHCTBEHHOM
OTHOIIIEHUN COCHOBOW BBICOKOOOHUTETHOH XO03CEK-
uun (Cla-2) ¢ Bospactom pyoku 81 roa. Obmias mio-
aJb X03CEKIHMHU cocTapiser 26 607,8 ra.

[Ipu ompeneneHun xapakTepa JECOTONB30BAHUS
MIPOBOIMIOCH MOJIETIMPOBaHUE AUHAMHUKK BO3PACTHOM
CTPYKTYpbl HACaXKICHUII Ha OIPENENCHHBIM Nepuon
BpPEMEHU C BBIYHCICHHBIM pa3MepOM PacueTHOMH Jieco-
ceku. s 3TOro Mcnosnp30Bajach CrelUaibHas Mpo-
rpamMMa Jijisl UCYUCIICHHsT 00beMa TIOJIb30BaHHS JIECOM
Ha OCHOBE IMUTAIIMOHHON MOZIETIN TMHAMUKH BO3PacCT-
HOH CTPYKTYPBl HACAKICHUN, YUUTHIBAIOIIAS TOTHBIN
TMEPUOJ UX POCTA U Pa3BUTHUA — OT HAYAJIbHBIX KJIACCOB
BO3pacTa 70 cambix crapmmx (O pa3pabotke..., 2014).

Pe3ynbTarhl H UX 00Cy:KIeHUE
TeopeTnueckoil OCHOBOM OCYILECTBICHHS NPHH-
LUIa HETPEPBIBHOIO, HEUCTOIIUTEIBHOIO HCIIONb30-
BAaHUS JICCOB SIBIIIETCS YCTaHOBJICHHE CBOEOOPA3HO-
IO HKBHMBAJICHTA MEXIY Pa3MEpPOM EKETONHOH pyOKH
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CpeaHeBo3pacT npucnesalowmne

U CyMMOil 00bEMOB TOJMYHBIX MPHUpAILCHUI ApeBec-
HOM Macchl. PyOka jieca, He IpeBbIIIaroNIas 1o CBOEMY
00beMy ypoXxasi IPEBECHHBI, MOXKET OBITh HETPEpPHIB-
Holi (AHyumH, 1991). B cnenmanbHO# nuteparype u3
roga B TOJ TIOBTOPSIOIIEECsS MOCTOSHHOE PaBHOMEp-
HO€ TIOJNB30BaHHE JIECOM (IPEBECHHOI), paBHOE Be-
JIMYUHE CPEAHEr0 FOIMYHOTO MPUPOCTa HOPMAIBHOTO
Jieca, MNPUHATO CUMTATh ONTUMAJIbHbIM. Baknewinein
XapaKTEPUCTUKON ONTHMAJIBHOTO WM HOPMAJIBHOIO
jeca SBISETCSI paBHOMEpHas BO3pacTHas CTPYKTY-
pa. Jlec, B KOTOpOM rapaHTHpOBaHa HETPEPHIBHOCTH
U HEHUCTOLIUTENBHOCTh IIOJb30BaHMsA, B IIperenax
o0opoTa pyOKH B KaKIOW TpYIIE BO3pacTa JIOKEH
HUMETh OIMHAKOBYIO IOk [IpryemM amst obecrede-
HUsI HAauOOJBIIEro IMOJb30BAHUS JIECOM HACAKACHMS
BCEX BO3PAacTOB JIOJKHBI OBITH MPEAETbHO TOTHBIMU
(Dumuknonenus. . ., 2006).

B necoycTpouTenbHONW MpakTUKE A7l OLIEHKH pe-
3yJBTaTOB JIECOINOIB30BaHMS JEUCTBUTENBHOE pacIpe-
JieNieHre HaCaKACHUI 10 TpyIaM BO3pacTa CpaBHH-
BAETCsl C HOPMAJIbHBIM. J[aHHbIE TAaKOTO CPaBHEHHMS 1O
COCHOBOH BBICOKOOOHHUTETHOH XO3CEKIMH JKCILTyara-
IIMOHHBIX JIECOB HeBpsHCKOTO JIECHUYECTBA npeacraB-
JieHsbI Ha puc. 1.

cnensie 1
nepecrTodHbie

- OEACTBMTENEHOE pacnpenenaHue

HOpManeHOe pacnpegeneHyue

Puc. 1. Pacnipenenenue miomaneit HacaxIeHni COCHOBOH BBICOKOOOHUTETHOW XO3CEKIIMU
II0 TPYIIIaM BO3PAcTa B HKCIUTyaTallMOHHBIX JIECax JeCHUIECTBA
(meficTBUTENBHOE paclpeesieHIe; HOpMabHOE (PaBHOMEPHOE) paclpeieieHue)

Fig. 1. Distribution of the areas of stands of pine high-priority economic section by age groups
in the operational forests of forestry (actual distribution; normal (uniform) distribution)
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Jlannsle puc. 1 moka3pIBalOT, UTO aHAIM3UpPyEMas
XO3CEKIIMsl JIECHUYECTBA XapaKTepU3yeTCs OTHOCH-
TEJIBHO YIOBJIETBOPUTENBHOW BO3PACTHOM CTPYKTY-
poii. HecmoTpst Ha TO, 4TO BCE BO3PACTHBIE IPYIIIBI
MPEaACTAaBICHbI 3HAYUTCIIbHBIM O6’beMOM Haca)i()leHﬂﬁ,
OTMEYAIOTCSl HEKOTOphIE OTKJIOHEHHUS! B pacrpernesne-
HUM IUIOIIAJed HacaKAeHU oT paBHoMepHoro. Kax
OTMEYAJIOCh BBIIIE, OOIIAsi IUIOMIaAbh XO3CEKIUH CO-
crapmsier 26607,8 ra. [Ipu onTumMansHON BO3pacTHOM
CTPYKTYpe IJIOIIAb HACAXKICHUHA B KaXIOW Irpymnie
BO3pacTa JOKHA COCTaBIATH 6652 ta. B pdeiicTtBu-
TEJIbHOCTH HAOMIONAETCs Ype3MEPHOE HAKOIIIEHHE MO-
JIOMHSKOB, IJIOIIAIL KOTOPHIX B 1,4 Oomnble, yeM IpH
HOpPMaJIbHOM pactpeneneHun. Joms MmpucheBaronmx
HACKACHUH, SBISTFOIIUXCS ONMVKaUIIINM Pe3epBOM IS
JecodKcIUTyaranuu, Henoctarouna. Ha 20 % ucromen
SKCIUTyaTalMoHHbIN GoHa. B ucciemyeMoii Xo3ceKnuu
UZET aKTMBHOE HAKOIUICHHE KOPHEBOM MacChl 3a CUeT
XOPOIIO MPOAYLHPYIOIINX MOJIOJBIX U CPEAHEBO3PACT-
HBIX HaCaKICHUI.

OcBoenue necoB Ha Teppuropun HeBbsHCKOTO
JIECHUYECTBA OCYILECTBIIAETCS B OCHOBHOM Ha apeH-
JOBaHHBIX JICCHBIX yYaCTKax. B cooTrBeTcTBUU ¢ MaTe-
pHazaMy roCylapCTBEHHOTO JIECHOTO PeecTpa 3aroToB-
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Ka JIPEBECUHBI BEJIETCS Ha 22 TaKWX ydacTKax oOriei
miomaneio 818322 ra. Bo3pacTHas CTpyKTypa apeH-
JIOBaHHBIX JIECOB MIPE/ICTaBIIeHa Ha PHC. 2.

B necHuuecTBe 001mas mIomaab COCHOBBIX BBICO-
KOOOHUTETHBIX HACAXKICHWH, MEepeaHHbIX B apeH.y,
pasusiercss 12318,6 ra. Ilpu onTumansHONW BO3pacT-
HOM CTPYKType B Ka)KAOH BO3PAacTHOM TpyHIe IJO-
maap HacakaeHuil cocrapmsiia Ob1 3079,4 ra. [lei-
CTBUTEJIBHOE pacHpeeeHHe IIOMAAeH HacaXx AeHUI
[0 TpynIaM BO3pacTa 3aMETHO OTIMYAETCS OT Oll-
TUMAJIbHOTO. AHanmM3upyeMasi XO3CEKIUS XapakTe-
pusyercs OONBIIMM HAKOIICHWEM IPHUCIIEBAOIINX,
CHETIBIX U MEPECTOWHBIX HACAKICHUH, MJIOMIATH KO-
TOPBIX 3aMETHO NPEBBIIIAIOT ONITUMAIILHBIC 3HAYCHUSL.
B To ke BpeMs miomaap MOJOAHIKOB COBEPIICHHO
HezmocTaTouHa (MOYTH B 2 pa3a MEHbIIE, YeM OITH-
MaJibHasl BETUUHMHA).

B Takom necy mpu opraHu3anuy JeCOnoIb30BaHUS
C IIETbI0 BBIPAaBHUBAHUSA BO3PACTHOW CTPYKTYpHI He-
00XOZIMMO B TIEPBOE JICCATHIICTUE aKTHBHO BBIPYOAaTh
CHeTble U MePecTONHbIE HACAKACHUS U YBEIMYUBATH
IUIOMAaab MOJOABIX HacakaeHHid. OObeM 3aroTOBKH
B HAcCTOfIIee BPEeMS MEHBIIE, YeM BeUYWHA TOIUY-

HOTO TIPUPOCTA.

0 . I I I

Crensie 1
nepecToiHkle

- [AeACTBUTENBHOE pacnpeaeneHme

HOpManeHOE pacnpegeneHue

Puc. 2. PacnipenencHue HacaxIeHUH BEICOKOOOHUTETHON COCHOBOI XO3CEKIIUH 10 TPYIIIaM BO3pacTa
Ha TEPPUTOPHHU apCHIOBAHHBIX JICCOB (JICHCTBUTENBHOE paclpe/ieliCHIE; HOPMAIbHOE (PAaBHOMEPHOE) paclpe/IcIICHIUE)
Fig. 2. Distribution of plantations of high-priority pine farm section by age groups
on the territory of leased forests (actual distribution; normal (uniform) distribution)
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B menom mnpencraBieHHblEe Marepuasbl CBUAC-
TENbCTBYIOT, UTO BO3PACTHAsl CTPYKTypa HACaXICHUI
Ha apeH/IOBAHHBIX y4YacTKaX CYIIECTBEHHO pa3inya-
eTcs OT BO3PACTHOM CTPYKTYpBI SKCILTyaTalMOHHBIX
JecoB Bcero JecHuuectBa. CiemyeT OTMETHTh, YTO
pacdeTHas Jecoceka B IIEJIOM IO JIECHUYECTBY M Ha
apCH/IOBAHHBIX JICCHBIX y4YacTKaxX OIpe/elsiiach
no ofHOW W To e Meroauke (mpuka3 Pocnecxosa
ot 27.05.2011 Ne 191). B 1ecoxo3siicCTBEHHOM peria-
MeHTe HeBbsIHCKOTO JlecHUYeCTBa 110 COCHOBOM BBICO-
KOOOHUTETHON XO3CEKIIMM PEKOMEH/IOBaHA K TPHHA-
THIO TIepBasi BO3pacTHas Jiecoceka ¢ 00BhEM 3ar0TOBKH
apesecunbl 78 700 M*. C yueToMm pa3inuuii apeHI0BaH-
HBIX YYaCTKOB O BO3PAaCTHOW CTPYKTYpe JIECOB IS
HEKOTOPBIX M3 HHUX AOMYCTHMBIA €XKETOTHBIIH 00heM
U3BSITUS JPEBECUHBI YCTAHOBJICH JPYTUMH METOIaMU:
JIeCOCEKH PABHOMEPHOTO MOJIL30BaHMs (Ha TPeX ydacT-
Kax), BTOPOH BO3pPacTHOH (Ha YETBIPEX) W WHTETPAITh-
HOU (Ha JIEBSITH) Jecocek (Tadm. 2).

PacueTHas necoceka, UCUUCICHHAST METOJIOM Jie-
COCEKH PaBHOMEPHOTO ITOJIb30BaHMS, SIBIISIETCS OTH-

MaJIFHOH B JIleCaX C OTHOCHUTEIbHO PaBHOMEPHBIM
pacripeficieHneM IUIOMAAN JIECHBIX HaCaKICHHUH
M MX 3alacoB IO TpymmaM Bo3pacta. Ha apenmoBaH-
HBIX y4YacTKaxX C OOJBIIMMH 3amacamH JIPEBECHHBI
CIIEJIbIX U IEPECTOMHBIX JIECHBIX HACAXKEHUM 3a pac-
YETHYIO TPHHATHI JIECOCEKH, YCTAHOBJIEHHBIE METO-
JaMH BTOPOM BO3PAacTHON M MHTErPaNbHOW JIECOCEK.
I/I3BGCTHO, YTO 3TU METOAbI NMPUMCHAIOTCA B JICCax,
TJIe 3aMachl IPEBECHHBI CIENbIX U MEePECTONHBIX JIec-
HBIX HacaXJIeHHUH cocTaBisoT 6onee 50 % ot obmie-
ro 3amaca apeBecunbl (mpukaz Pociecxoza Ne 191
ot 27.05.2011).

OO0mas pacyeTHas JecoceKka M0 apeHIOBaHHBIM
yuacTkaM paBusercs 47440 M?, 4910 cCocCTaBIsieT
oonee 60 % OT BO3MOXXHOW 3aroTOBKH JIPEBECH-
Hbl B COCHOBBIX BBICOKOOOHUTETHBIX HACAXKICHUSIX
B TIpejieliaX dKCILTyaTallHOHHBIX JIECOB JICCHUIECTBA.
[Ipu 3TOM TUIOIIAAL JAHHOM XO3CEKIMU Ha MepelaH-
HBIX B apeH]ly yJacTkax, paBHas 12625 ra, coctas-
nsieT Beero 47,4 % OT TUIoMaan 3KCIUTyaTallMOHHBIX
JIECOB.

Tabnuya 2
Table 2

CBezieHus 0 pacyeTHBIX JecoCeKax Ha TeppUTopuu HeBbSHCKOTO JIeCHIYECTBa

Information about the estimated logging areas on the territory of the Nevyansky forestry

KonuuecTBo JIECHBIX \
TeppuTopHaTEHED: HaHMe?OBaHHe YUACTKOB, ILIT. 3anac, ThIC. M
OBbEKT pacueTHOI JIeCOCEKH Number of forest ITnoma e, ra Stock,
o . Name of the settlement Area, ha thousand
Territorial object . plots, pcs ¢
cutting area cubic meters
IT. / pcs %
PaBHOMEpHOTO
OJIb30BaHUS 3 15 10,9 3,380
Uniform use
1-s BO3pacTHas 6 27 233 6,234
1st age group
ApeHJOBaHHBIC JIECHBIC YYACTKH
Leased forest plots 2-51 BO3pacTHas 4 18 13.6 3.726
2st age group ? ?
Hﬁﬁrt'epgaf;‘a" 9 40 108,4 34,100
Bcero / Total 22 100 156,2 47,440
HeapennoBaHHbIC jieca 1-s1 Bo3pacTHas 1 100 1112 39.914
Unrended forests 1st age group ’ ’
ApeHi0BaHHbIE
Y HEapeHJOBaHHBIE JIeCca - — - 2674 87,354
Leased and non-leased forests
TeppuTopus JECHUYECTBA 1-s1 BO3pacTHas
The territory of the forestry 1st age group ! 100 2590 78,700
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C y4eToM NpUHATHIX Pa3MEpPOB PACUETHOMU JIECO-
CCKHM Ha ap€HAYCMBIX yJacCTKax IJId MOJIy4YCHUS I10JI-
HOH KapTHUHBI 00 oOBeMaxX €KEeTOOHOW 3aroTOBKH
JIPEBECUHBI B aHATU3UPYEMOM XO3CEKIIMM HAMH pac-
CUMTAaH ONTHMAJILHBIN pa3Mep JIECOCEKH IS ee He-
apeHI0BaHHOMN YacTH.

YCTaHOBIIEHO, YTO Ha HEApECHIOBAaHHOW TeppH-
TOPHM XO3CEKIUS XapaKTepU3yeTCs IMpeoliananueM
MOJIOJIBIX M CPEHEBO3PACTHBIX HacaxaeHui. [1oato-
My COOTBETCTBYIOIIEE MCUHCICHUE, KaK U B JECOXO-
3SUCTBEHHOM pPETNIAMEHTE, MPOU3BOAMIOCH METOIOM
[EPBOIl BO3pacTHO ecoceku. JIomyCTUMBIM eXeros-
HBIi 00bEM H3BATHS JAPEBECUHBI OKAa3aJiCs PaBHBIM
39914 v,

Takum oOpa3oM, B HacTOAIIEEe BPEMs B aHAIN3U-
pyeMoii X03CeKIInu (Ha e¢ apeHIIOBaHHBIX U HEapCH-
JIOBAaHHBIX YACTSX) JIOMYCTUMBIHA €XErolHbIH 00beM
H3BATHA IPEBECUHBI cocraBiseT 87354 m3. OH Ha
8654 m* (9,9 %) Gosnbliie, 4eM B JIECOXO3IHCTBEHHOM
periaMeHTe JIECHUYECTRA.

[IpuBeneHHBIe MaTepHUaIbl CBUAETEIHCTBYIOT, UTO
JIEHCTBYIOIIAsI CUCTEMa OPraHU3allUU 3aTOTOBKH Jpe-
BCCUHEBI IIpU NI€peaadec JICCOB B apCHAY, IIPUMCHCHUC
METOZIOB MCUHCIICHUS Pa3MePOB PACUETHOM JIECOCEKH
Ha apeH/IOBAaHHBIX ydacTKaxX (Kak MpaBHIIO, XapaKTe-
PHUBYIONUXCA TPeoOIagaHueM CIENbIX U MepPECTOM-
HBIX HACWKICHWI), OTIUYAIONIUXCS OT MPUHSITOTO
METOJIa MPU OIPEACICHUU JTOIYCTUMOIO €KErOIHOTO
00beMa 3arOTOBKHU JPEBECUHBI B 1IEJIOM I10 JICCHUYE-
CTBY, IPUBOJUT K HEPABHOMEPHOMY OCBOCHHIO JIECOB
B I'paHUIaX JECHUYECTBA U HAPYyIIAET JIECHOE 3aKOHO-
JATEeIIbCTRO.

Pa3smep pacdeTHOl Jecocekd IODKEH obOecte-
YUBaTh HEMPEPHIBHOCTh U HEUCTOIIUTEIBHOCTH Jie-
COTIOJIB30BaHUs. B Jiecy, B KOTOpOM 0OecreurnBaeTCs
MTOCTOSTHHOE TTOJTE30BaHKE MM, Ha TIPOTSHKEHUN OTIpe-
JICJICHHOTO (3a/IaHHOTO) TIEPUOA WK B MOCTOSHHOM
peXuMe OmpeeIeHHasT YacTh APEBOCTOEB TOJDKHA
OBITh crienol, MpUrogHoW mnst pyOku. OueBHUAHO,
YeM KOpod€ IUIAHHPYEMBIH MEPUO] JIECOMOIb30Ba-
HUs, TEM BBIIIE YPOBEHb MCIONb30BaHUsA J1eCcoB. [lep-
CHEKTHBHBIM HAaINpaBJICHHEM IIPH OIIEHKE COCTOSHUS
JIECHBIX PECYpPCOB U XapaKTepa UX MCTOIICHUS SBIIS-
eTCs pa3pabOTKa UMHUTAIIMOHHBIX MOJIEICH TUHAMUKH
BO3PACTHOM CTPYKTYypbl HAaCaKICHUI JIECHUYECTBA
(JIECHBIX YYaCTKOB) C YYETOM HCUMCIICHHOTO pa3Me-

pa pacueTHol jecocekd. OHa Bocco3daeT mpouece
WCTOIICHHUS JIECOB B JETAISAX OTHOCUTEIHHO BCEX pa3-
HOBO3PACTHBIX TPYII AEPEBHEB MIPH JIIO00M MX W3HA-
YalbHOM BO3pacTHOW CTpyKType. B uncnoBoit ¢popme
YCTaHABIHMBAIOTCS BO3pacTHasi CTPYKTypa Hacaxje-
HUH TaHHOTO 00BEKTa M €€ N3MEHEHWSI TIPH JIECOTIOIb-
30BaHMM Ha MPOTSHKEHUU JIIOOOTO OTpe3Ka BPEMEHHU.
[Ipu 3TOM BBIpYOKH paccMaTpHBArOTCS KaK T€PPUTO-
pHAIEHO JIOKAJIM30BaHHOE W3MEHEHHE BO3PaCTHOMN
CTPYKTYpPBI HaCaXJICHHH, a MOZIETb PACCUUTHIBAET UX
nocnenctus (Howwril moxxos..., 2014; O pa3pabot-
Ke..., 2014).

C ydeToM NpeACTaBIEHHBIX BBIIIE MaTepHaOB
MOJIEJIMPOBAaHUE BO3PACTHOM CTPYKTYpPhl HACAKACHUIM
7 OIICHKAa XapaKTepa HCTOIIEHHsS JIECHBIX PECypCoB
B AHAU3UPYEMOM XO3CEKLMH HaMHU HPOBOIMINCH
OTJICIIPHO B TpaHUIaX JICCHUYECTBA (TEPPUTOpPHAITH-
HOW eIMHUIIBEI B cepe YIpaBIeHHUs JIeCaMu) U TPaHU-
LaxX apeHJOBaHHBIX YYacCTKOB (OOBEKTOB JIECOIOJIb-
30BaHU).

PesynbraThl HaHHBIX HCCIEOOBAaHUM MO apeH[Io-
BaHHBIM y4acTKaM IOKa3bIBAIOT, YTO MpPH CYIECTBY-
IOIIEeH BO3PACTHOMN CTPYKTYPE HacaXICHUN U 00beMe
3arotoBkH apeBecuHbl 47400 m® B rom moiHoe Oc-
BOCHHE JiecoceuHOro ¢GoHaa npowmsoiinet 3a 71 rox
(puc. 3). [lepuon necomnonb30BaHUS MEHBIIIE BO3pacTa
pyOxu. CTaOuinpHOE B pa3Mepe pacyeTHOH JIeCOCEKH
II0JIb30BaHUE JIECOM MOXET MPOJOKATHCS TOJIBKO
B TeueHHe nepsoIx 40 jer.

B nocnenyromeM SkcIuryaTaituoHHbIH QoHA OyneT
CTPEMUTENIBHO YMEHBIIATHCA A0 MOJHOTO €ro HUCTO-
meHus. Bo3pacTHast cTpykTypa HacaxaeHUil OynaeT
XapaKTepHU30BaThCs JOMHHHPOBAHUEM MOIIOTHSIKOB,
IIonaas KOoTopbix coctaBut Ooinee 50 %. K koHmy
apeHIHBIX OTHOIICHWH IUIONMIAAb JIECOBOICTBEHHOTO
¢onga cauzurcs 0o ypoBHs 80 %, 4TO CylIecTBEH-
HO COKpPAaTHT PEeHTa0eNbHOCTh 3aT0TOBKH JPEBECHHBI.
HpI/I 9TOM CJICAYCT OTMETUTD, YTO 110 HEKOTOPLIM 0-
TrOBOpaM apeH/Ibl MEPHOJ JIECOTIOIh30BaHUS COCTAB-
nsiet He Oonee 30 net. Takum 0Opa3oM, MPUHIIMIT HE-
MPEPBIBHOTO U HEUCTOIIUTEIHHOTO JIECOTIOIb30BaHUS
JIECOB Ha apeHA0BAaHHBIX JICCHBIX Y4aCTKaxX He COOIO-
JlaeTcsl.

PesynbrarThl mom00OHBIX HCCIICIOBAHUM, TPOBEICH-
HBIX B TPaHAIAX JECHHYECTBA, CYIIECTBEHHO OTINYa-
IOTCS1 OT PACCMOTPEHHBIX BhILIE (pHC. 4).
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Fig. 3. Simulation model of the dynamics of the areas of plantings of various age groups
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Puc. 4. IMutaiinonHas MOJIENIb TUHAMHUKH TUIOIIAACH HACAKICHUN Pa3IMYHBIX TPYII BO3PAcTa
AHAN3UPYEMOil XO3CEKIIUH B IIEJIOM 0 JICCHHYECTBY
Fig. 4. Simulation model of the dynamics of the areas of plantings of various age groups
of the analyzed economic section as a whole in forestry
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IIpu cnoxuBLIeiics BO3PacTHOM CTPYKType Ha-
CaXJIEHUI B aHAJM3UPYEMOM XO3CEKIMH U pa3Mepe
pacueTHOl ecocekn 78 700 M*> Ha TEPPUTOPUU JI€C-
HUYECTBA JOCTUTACTCS HEMPEPBIBHOCTh U HEUCTO-
LIUTEIHHOCTh JIECOTIONIb30BaHUs Ha OECKOHEUHBIH
10 BPEMEHHU Tepuon (IIEpPHON JIECOMOIb30BaHUSI HE
orpaHuumBaercs 71 romom, Kak Ha apeHIOBAHHBIX
yaactkax). C IeNpI0 YIy4IIeHHUs] BO3PACTHON CTPYK-
TYpBl HACKACHUH MOXXHO PEKOMEHIOBaTh HEOOIb-
LUIyI0 KOPPEKTUPOBKY JIECOMOJIb30BAaHUS, HaIpaB-
JICHHYIO Ha YBEJIMYEHHUE JKCIUTyaTalMOHHOTO (hOoHIa
U COKpAIlCHHE IJIOIAa MOJIOABIX HacaxaeHui. [
ee IOCTIKEHUS B IEPBOE JECITUIETHE HEOOXOAUMO
YMEHBIIUTH PACUYECTHEBIN 00hEM 3aTOTOBKH JIPEBECUHEI
Ha 7-9 ThIC. M°.

B nenom pe3ynsraTthl UMUTAIIMOHHOTO MOAEIUPO-
BaHUSI CBUJCTEILCTBYIOT O CYIIESCTBEHHBIX pPa3IHUU-
SIX B IMHAMHMKE BO3PACTHOM CTPYKTYpBI M XapakTepe
HCTOLICHMS JIECOB B TPaHMLIAX JICCHUUECTBA U apeH-
JIOBaHHBIX Y9acTKOB. llpudyem mpu mpHHATOM pa3Me-
p€ pacueTHOH JIECOCEKH HA apEHIIOBAHHBIX YYacTKax
MIPUHLIUI HEIPEPHIBHOTO, HEUCTOUIUTEIHHOTO UCTIONb-
30BaHUS JIECOB MPH 3ar'OTOBKE JIPEBECHHBI HE o0ecIie-
YUBAETCA.

BoiBoabl

PesynbraThl MpOBEEHHBIX UCCIEI0BAHUN MO3BO-
JISIFOT CHIENATh CIEAYIONHe 0000IICHNUS U BBIBOJIBI.

Ha Ttepputopun HeBBSIHCKOTrO JIECHMYECTBA CO-
CHOBasi BEICOKOOOHHUTETHAS XO3CEKIIHS XapaKTepHU3y-
€TCSl YPE3MEPHBIM HAKOIJICHUEM MOJIOJHSIKOB, HEJIO-
CTaTOYHBIM OOBEMOM MPHUCIICBAIONINX HACAXKICHHIMA
n ucromeHHbIM (Ha 20 %) SKCIUTyaTalMOHHBIM (OH-
noM. C yaeToM 0COOCHHOCTEH BO3PACTHOMN CTPYKTYPBI
B JICCOXO3SIICTBEHHOM PETJIaMEHTE JICCHIUECTBA B Ka-
YecTBe OINTHUMAILHOW TMPHUHATA TepBas BO3pacTHas
Jiecoceka ¢ 00beM 3aroToBKH JpeBecHHbI 78 700 M.

Ha apenpoBaHHBIX yuacTKax JACHCTBHUTEIBHOE
pacnpenenaeHue mwiomaaei HacaKICHUH 1o rpynnam
BO3pacTa 3aMETHO OTJIMYAETCS OT ONTHUMAILHOTO.
OHO xapakTepu3yeTcs HaKOIUICHHEM IIPHUCIIEBAIO-
LIUX, CIENIbIX U NEPECTOMHBIX HACAKICHUM U He-
JIOCTaTOYHBIM KOJUYECTBOM MOJIOAHSIKOB, ILIOIIAAb

KOTOPBIX IOYTU B JIBa pa3a MCHbBIIC OINTUMAJIbHBIX

Benu4uH. Ha Gonbield 4acTH apeHI0BaHHBIX y4acT-
KOB 32 PAaCUEeTHYIO HPUHSTHI JIECOCEKH, YCTAHOBIICH-
HbI€ METOJIaMU BTOPOM BO3PACTHON M MHTETPAIbHOMN
JIECOCEK.

B Hacros11ee BpeMsl B aHAIU3UPYEMON XO3CEKIINU
(Ha ee apeHIOBAHHBIX W HEAPECHIOBAHHBIX YACTSX)
JOIMYCTUMBIH €KETOTHBIN 00beM U3BATHS APEBECHHBI
cocrasnset 87354 m°. On Ha 8654 m* (9,9 %) 6omb-
11e, YeM B JIECOXO3IHCTBEHHOM perlaMeHTe JIeCHUYe-
crBa. Takum oOpa3omM, IeiicTByIomIasi cucreMa opra-
HHU3AIUW 3arOTOBKU JPEBECUHBI NIPU Tepeade JIECOB
B apeH[ly, IpUMEHEeHNe METOA0B MCUUCIICHUS pa3Me-
POB pacueTHOH JiecOoCeKr Ha apeHOBaHHBIX ydacT-
Kax, OTIIMYaromuxcsa OT MPHUHATOIrO METOAa B LICIIOM
IUTS JIECHHYECTBA, IPUBOIUT K HEPABHOMEPHOMY OC-
BOCHHUIO JIECOB B TPaHMIAX JECHUYECTBA M HapyIle-
HUIO JIECHOTO 3aKOHO/IaTeNIbCTBA.

Pe3ynpratel MMHUTAIMOHHOTO  MOEIHPOBAHUS
CBHUJIETENBCTBYIOT O CYLIECTBEHHBIX PAa3JIMUUAX B -
HaMHKE BO3PACTHOM CTPYKTYPHI H XapaKTepe UCTOIIe-
HUS JIECOB B TPaHUIIaX JIECHUYECTBA M aPEHIOBAHHBIX
yuacTkoB. IIpuuem mpu mpUHATOM pasMepe pacuerT-
HOM JIecOCEKH Ha APCHAOBAHHLIX YYaCTKaxX HPHUHIUIT
HEMPEPBIBHOTO, HEWCTOIIUTENIEHOTO HCIIONh30BaHUS
JIECOB MIPH 3aT'OTOBKE JIPEBECHHBI HE 00ECIIeYNBACTCSL.
CrabuiapHOE B pa3Mepe pacueTHOM JIECOCEKH TOIb30-
BaHUE JIECOM MOXKET MPOOIKATHCS TOJIBKO B TEUEHUE
nepBbIx 40 Jer.

OpraHuzanysi OCBOCHHUS JIECOB B paMKax Jiei-
CTBYIOIIETO JIECHOTO 3aKOHONIATENLCTBA JOJDKHA OCY-
LIECTBIIATHCS B COOTBETCTBHH C JIECOXO3SMCTBEHHBIM
perIaMeHTOM JiecHUYecTBa. [l BBITIONIHEHHST STOTO
TpeOOBaHHS B apeHAy IejecooOpa3HO TepeaaBaTh
HacCaKACHUSI C BO3PACTHOM CTPYKTYpOH, aHaJOrWdy-
HOM (MM OJM3KOM) BO3PACTHOM CTPYKTYpE Haca)jie-
HUW JIECHUYECTBA, U NPUMEHSITh KOPPEKTHBIE METO-
OBl ONpENeNiCHUs €XErOTHBIX OOBEMOB 3ar0TOBKH
APEBECHUHBI JIs1 apCHAOBAHHBLIX JICCHBIX YYaCTKOB
Y IECHUYECTBA B I[EJIOM. B 4aCTHOCTH, B Ka9eCTBE OII-
TUMAaJIbHOTO MOXKHO PEKOMEHIIOBAaTh pa3Mep pacueT-
HOMH JIECOCEKH, UMEIOIINH IIPOMEKYTOUHOE 3HAYCHUE
MEXIy pa3MepaMi, WCYHCICHHBIMH Pa3HBIMH METO-
JaMH, €ClIi OH HanOoJiee MOJIHO OTBEYaeT HEOOXOIu-

MBIM YCJIOBUSM.
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Annomanyusa. OrieHka OMOMAaCChHl IEPEBLEB U IPEBOCTOCB MPEACTABISICT HHTEPEC TSI MHOTHX JVIC-

OUILIIMH, CBA3aHHBIX C JIECHOM DKOJIOTHEH IMOBCACHHUEM 3KOCHUCTEM B YCJIOBHUAX HU3MCHCHUA KIIMMa-

ta. [Ipsmast orleHka OMOMAcChI B MOJICBBIX YCJIIOBUSIX OYCHB CIIOKHA U Tpyno3arparna. Haubonee pac-

MIPOCTPAHECHHBIM ITOIXOAO0M JUISI OTICHKHA OMOMACCHI IEPEBLEB SIBIICTCS UCITOJIb30BAHUE B3aUMOCBSI3EH

MCKOY Oromaccoii u JIerKo HU3MEPACMBIMU ITApaMETPaMU ACPEBa, ITTAaBHbIM o6pa30M ANaMCTPOM CTBOJIA

Ha BBICOTE TPYAH W/UIHU BBICOTOM AepeBa. OaHaKo OOJBITUHCTBO OITyOIMKOBAaHHBIX MOJIEIIe OMOMACCHI

OTHOCATCSI K KPYIHBIM JEPEBBSIM OCHOBHOTO ITOJIOTA. DMIHMPUUIECKIE NaHHBIE O OmoMacce pacTeHHI

noaApocCTa NpEACTABJICHBI JIMIIb B CAWHUYHBIX pa60Tax. B namem HCCJICAOBAHUHN ITOJYYCHBL (baKTI/I-

YECKHUE JIAaHHBIC O CTPYKTYPE HAJ[36MHOM OMOMACChl U €€ TOIMYHOM MPUPOCTE Y PACTCHUIA MOIPOCTa

JIeco00pasyroNnX BUI0B, IPOU3PACTAIONINX B YCIIOBUSIX CpPEeIHEH U I0KHOU TaiiTu Ypana, pa3paboTaHbl

AJUIOMCTPUICCKUC MOACIIN JIS1 OLCHKHN O1oMacchl U ee TOAUYHOI'O MPUPOCTA U BBIIIOJIHCHO PAHXKXHUPO-

BaHUE BUJIOB 110 BEJIMYMHE OTHOCUTEIHHON BBICOTHI (COSIKUCTOCTH) pacTeHuid noapocta. Ha mpumepe

noapocTa noareepskaeHo noioxenue S. C. Mensenera (1910) o cBSI3M OTHOCHTENBHOM BBICOTHI pacTe-

HHH CO CTEIEHBIO CBETOMIOOMS BUIOB.

Kntouegwie cnosa: uyrxuuii apyc, Bujibl pacTeHUH, JecooOpasyrolue BUIbl, HaJ3eMHast Ouomacca,

TOAWYHBIN PUPOCT OMOMacchl, GpaKIu OMOMACCHI, aJUIOMETPHIECKIE MOJIENH

BﬂazOOapnocmu: Hy6J'II/IKaI_II/I5{ IMOATOTOBJICHA B paMKax T OCYyAapCTBCHHOI'O 3aJaHUA Bboraandecko-

ro caga YpO PAH. Aeropsl Onaromapsr kauj. c.-x. Hayk U. E. beprmana, A. C. Kacarkuna u A. C. XKa-

Ha6aeBy 3a aKTUBHOC Y4aCTHUEC B IMOJTYUCHNH SKCIICPUMCHTAJIBHBIX JaHHBIX Ha HpO6HBIX mIomansax.

,ZIJI}I uumupoeanusn: buomacca noapocra J'IeCOO6p33yIOH_II/IX BHUI0B Ypaﬂa " €€ AJUIOMCTPUYCCKHUC

monenu / B. A. Yconbues, U. C. Lenopaeii, A. ®. Ypasora, A. B. Bopuuxkos // Jleca Poccuu u x034HCTBO

B HUX. 2023. Ne 3 (86). C. 51-64. DOI: 10.51318/FRET.2023.3.86.006.
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Abstract. Estimating the biomass of trees and stands is of interest for many disciplines related to
forest ecology and ecosystem behavior under climate change. Direct assessment of biomass in the field
is very difficult and labor-consuming. The most common approach for estimating tree biomass is to use
the relationships between biomass and easily measurable tree parameters, mainly stem diameter at breast
height and/or tree height. However, the most of the published biomass models relate to large trees of the
main canopy. Empirical data on the biomass of undergrowth plants are presented only in seldom works.
In our study, actual data on the structure of aboveground biomass and its annual growth in undergrowth
plants of forest-forming species growing in the conditions of the middle and southern taiga of the Urals
were obtained, allometric models were developed to assess biomass and its annual growth, and species
were ranked according to the relative height (slenderness) of undergrowth plants. On the example of
undergrowth, the opinion of Ya. S. Medvedev (1910) on the relationship of the relative height of plants
with the degree of their light-requiring is confirmed.

Keywords: undergrowth story, plant species, forest-forming species, aboveground biomass, annual
biomass growth, biomass fractions, allometric models
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BBezle}me Ha4YuHasA OT HOHYHHHHOHHOﬁ OKOJIOTUH U 3aKaH4YUBast

OneHka NMpOAYKTUBHOCTH JIECOB B JIECHOM XO3sTii-
CTBE U JICCHOM SKOJIOTHH MMEET JaBHIOI TPaTUITHIO.
3a nocneqHue JECATUIETHSI HHTEpEC K MPOLyKTUBHO-
CTH JIECOB CMECTHJICSI C OpPHEHTAlMM Ha BBIpPAIUBA-
HUE JIPEBECHUHBI HA OLEHKY HAJ3€MHON U MOA3EMHOMN
Omomaccel aepeBbeB W apeBocToeB (YTkuH, 1995;
Parresol, 1999). Tounas oueHka OHOMAacChl JEPEBb-
€B U JPEBOCTOEB IMPECTABISICT UHTEPEC T MHOTHX
JIUCIMIUINH, CBS3aHHBIX C JIECHOHN DKOJIOTHEH U ITOBE-
JICHUEM DKOCHCTEM B YCJIOBHSX M3MCHEHHS KIMMAra,

JICTAHIIMOHHBIM 30HAMPOBAaHHEM, MOJCIHPOBAHHEM
Ha3eMHBIX YKOCHCTEM U BEJICHHEM XO3SHCTBA B YIIPaB-
nsiembix jiecax (Jenkins et al., 2003; 3amonoquuKoB
u 1p., 2007). Ilpsimast oreHka 6UOMacchl B TIOJIEBBIX
YCIIOBUSIX OYEHB CIIOKHA M Tpyno3arparHa (Sah et al.,
2004). Haubonee pacnpoCTpaHEHHBIM ITOIXOIOM JIJIS
OIIEHKH OMOMAcCCHI IEPEBLEB SABISETCS UCIIONB30BAHNE
B3aUMOCBsI3eH MEX Ty OMOMACCOi | JIETKO H3MEPSIEMbI-
MU MMapaMeTpaMH JiepeBa, IIaBHBIM 00pa3oM JAUaMeT-
POM CTBOJIa Ha BBICOTE TPYAM W/WIIM BBICOTOHW JiepeBa



Ne 3 (86), 2023 r.

(Djomo et al., 2010; Annighofer et al., 2012). ®opmu-
pyroTcs 0a3bl JaHHBIX KaK SMITUPHYSCKUX MOKa3aTe-
Jiel OMOMACCHI, TOTYYEHHBIX Ha MPOOHBIX MIOIMIAMISX,
TaK M Pe3yJIbTaTOB X 00pa0OTKU B BHJIE AJLIOMETPH-
yeckux Mmopene (Ter-Mikaelian, Korzukhin, 1997;
Jenkins et al., 2003; Wirth et al., 2004; Zianis et al.,
2005; Falster et al., 2015; Rojas-Garcia et al., 2015;
Usoltsev, 2020; Ycomnblies u ap., 2022). OnHako 060J1b-
IIMHCTBO OMYyOIIMKOBaHHBIX MOJENel OMoMacchl OT-
HOCSITCSI K KPYITHBIM JIEPEBbSIM OCHOBHOTO ITOJIOTA.

OMIUpuYecKre TaHHbIe 0 OoMacce pacTeHUH oI~
pOCTa ¥ MojJIecka NPEeCTABICHBI U B STUHAYHBIX
paborax (Bergman, Nesterkov, 2021; npunoxenue:
https://www.gbif.org/dataset/61384edd-2d0a-437b-
8cf0-ff4d2dfccOda; buomacca. .., 2023). 3aro akTHBHO
MyONUKYIOTCST aJUIOMETPUYECKHE MOJCITH OMOMACChI
JUISL PaCTeHUH TIOJIPOCTa U TMOJJIECKa, CAKEHIIEB U Ce-
sareB (Chroust, 1985; Norgren et al., 1995; Bartelink,
1997; Sah et al., 2004; Pilli et al., 2006; Pajtik et al.,
2008; Berner et al., 2015; Annighéfer et al., 2016; buo-
Macca..., 2023), Ho UX KOJMYECTBO HECOIOCTABUMO
MEHBIIIC 110 CPABHEHUIO C KOJIMYECTBOM MOJIEICH s
JICPEBLEB OCHOBHOTO spyca. ITO MOXET OBITh CBS3a-
HO C MaJbIMH pa3MepaMH PaCTCHHU B HIDKHEM spy-
ce, HE COOTBETCTBYIOIIMMH pa3MepaM KOMMEPUECKOM
JIPEBECHHBI, a TAKXKE C UX HEOOJIBINOW oei B o0IIei
OnoMacce JPEeBOCTOCB M CBS3aHHBIX C HeEl 3amacax
yrepona (Brown, 2002; Chave et al., 2001). Tounsie
OIICHKH OMOMAcChl MOAPOCTA, CESHIEB U CAXKCHIICB
TeM He MeHee HeOOXOUMBI MPH JIECOPA3BEICHHUH U Jie-
COBOCCTAHOBJICHUH U TPH MOJCIUPOBAHUM OYIyIIETO
passutus ecoB (Schroeder et al., 1997). B yactHoCcTH,
TOYHBIE OIICHKH OMOMACCHI MOJPOCTA U MOJJIECKA HMe-
0T IICHTPAJIbHOE 3HAYCHUE ISl TOHUMAaHUS U TTPOTHO-
3WPOBaHMs JUHAMHKH KPyroBOpoTa yriepoja B jiecax
(Galik et al., 2009; Gonzalez-Benecke et al., 2014).
B JokambHBIX YCIIOBHSX MECTOOOMTAHUI TAIOTCS CBE-
JIeHus 0 OMoMacce ToIpoCTa U Mojjiecka B pacueTe Ha
enuaniy momanu (Li et al., 2019; IIpucrosa, 2020)
u nyOIuKyloTcs cooTBercTByroumme moxpenu (Bolte
et al., 2009; Heinrichs et al., 2010; Yconbeuer u mp.,
2012), HO TTOO0HBIC MAaHHBIE W MOIEITH SKCTPAITOJH-
poBaTh Ha APYrHe MECTOOOUTAHHUS JTOBOJILHO MPOOIIe-
MAaTHYHO.

[onpoct (undergrowth) B OTaMYME OT TOITECKa
(underwood) B mepcriekTuBe (QOPMHPYET OCHOBHOMN
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noJor. [ljis MporHO3UpOBaHUS €0 POCTa U OMOMACCHI
Ba’XHbI YCJIOBUA CBETOBOIO pPCXKKWMa, B CBA3U C YEM
BOXHYIO pOJIb WIPAET CTENEeHb TEHEBBIHOCIUBOCTH
toro winu uHoro Buzaa (Bebre et al., 2021). CpaBHu-
TeNbHAs OHTOTCHETHYECKas aJUIOMETPHUsl POCTa JAepe-
Ba B BBICOTY U 10 auamertpy (Muna, Knesesans, 1976;
Ycombiie, 1978) onpenenser NpoayKTUBHOCTh PacTe-
HUA WU BBIABIICT KOMIIPOMHCC MEKITY CIIOCOOHOCTBIO
pacTeHus KOHKYPHPOBaTb C COCEHsIMU (ITOTydaeMoin
32 CYET YBEJIIMYCHUS €ro BBICOTHI) U MEXaHHUYECKOU
YCTOHYIHMBOCTBIO (JIOCTHTaeMOW 3a CYET YBEITUYCHUS
ero aumamerpa crBoia) (Sumida et al., 1997; Lines et
al., 2012; Hulshof et al., 2015). Amnomerpust pocra
pacTeHHi MO TIOJIOTOM MOXKET Pa3IMyarhCsl Y MOKPhI-
TOCEMEHHBIX W TOJOCEMEHHBIX BHUJIOB, CYIIECTBEHHO
MEHSITBCSI BCJICACTBUE Pa3IMUYMi 110 UX TEHEBBIHOCIIH-
BOCTH U KOHKypeHTHbIM oTHomreHusM (Becker, 2000;
Amoroso, Turnblom, 2006). T'omocemeHHBIE BHIBI
00BIYHO MMEIOT 0O0JIee BBICOKHI IMPHUPOCT JHaMETpa
Ha €AMHHUIY PpOCTa B BBICOTY, YEM IOKPLITOCCMCHHBIC
(King, 1991; Hulshof et al., 2015). TpeboBarensHbIE
K CBETY BHUJIBI YaCTO PUCKYIOT MOTEPEH CTaTHUECKON
YCTOMYMBOCTH B ITOTOHE 3@ CBETOM, U NPH MOIXOOHOH
CTpaTerny pocTa Ha YBeJMYEHHEe THaMeTpa CTBOJIA BbI-
nensiercs Menble pecypcoB (Henry, Aarssen, 1999).
JloCTYITHOCTh CBETA 3aBUCHUT OT XapaKTePUCTHUK MOJI0ra
Y KOHKYPUPYIOIIEH PacTUTETHHOCTH U MOXKET BIIHATH
Ha ()OPMHUPOBAHHE PACTCHUH MOAPOCTA B TCUCHHE MHO-
rux nocnemyromux jet (Montoro et al., 2018).
OTHOCHUTENBbHAS BHICOTA OTPAYKAET CTETeHh OCBe-
IICHHOCTH, TIPY KOTOPOU BEIPOCITH ISPEBbsI, U3MEHSSAChH
B 00paTHOM OTHOIIICHUH C KOJIMYESCTBOM ITOJIy4aeMOrO
uMH cBeTa. CBETOMOOMBEIE BUIBI UMEIOT OoJiee BBI-
COKHE OTHOCHUTEIILHBIC BBICOTHI, & TEHEBBIHOCIIUBEIC,
HAMpoTHB, 00Jice HU3KHE. YCTAaHOBHUB 3aKOHOMEP-
HOCTh CHIDKCHHS OTHOCHTEIBHOW BBICOTHI TI0 Mepe
YBEIUYEHUS TEHEBBIHOCIMBOCTU BUIoB, f1.C. Menge-
neB (1910) BBIMOMHMI paH)KUPOBaHUE BUIOB 1O CTe-
TIEHH TEHEBBIHOCIIMBOCTU B TIOPSIKE €€ YBEINYCHUS
B TaKOW IOCIIENOBATEILHOCTH: Oepe3a, COCHA, SICCHb,
ocuHa, ny0, Juna, Tpad, enb, Oyk, nuxta. B mpensi-
nymeir pabdore (buomacca..., 2023) myrtem paHro-
BOTO KOPPEJALMOHHOTO aHanmu3a (MUTpOIIOIbCKHUIA,
1971) MBI COOTHECTH paHee MpeIoKeHHbIe Kiac-
cudpukanmu (Geyer, 1856; Kraft, 1884; Gayer, 1886;
Typckuit, 1892; Jlrooumenko, 1905; Wiesner, 1907)
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¢ xiaccudpukauueit S.C. MenseaeBa W HONMy4dIH
cpenHuii ko3dduiueHT panroroir koppensiuu 0,93
(B nuamrazone ot 0,83 710 0,99).

[t YpanbCckoro permoHa NpeasioKeHbl ajioMe-
TpUYECKUE MOJIENH JUIS OIIEHKH OMOMAacChl OCHOBHO-
ro sipyca JiecooOpa3yromux BUAOB (YCONBIEB U Jp.,
2022), a Tak:Ke MOJEIH I OLICHKH OMOMAacChl U €€ ro-
IYHOTO Tpupocta nomiecka (buomacca. .., 2023), Ho
IUIS IOAPOCTA ONOOHBIE MOJETIH OTCYTCTBYIOT.

eab, MeToaMKA
M 00beKThI HCCJIeTOBAHUS

Lenbro HaMX KCCIIEAOBaHUHN OBLIO:

— MONyYUTh (PAKTUUECKUE IaHHBIE O CTPYKTYpe
Ha/I3eMHOW OMOMacChl ¥ €€ TOIUYHOM IPHPOCTE Y pac-
TEHUI TIOAPOCTA JIECO00Pa3yrOIIUX BUIOB, IIPOU3PAC-
TAOIIUX B YCIOBUSIX CPEIHEN U I0KHOM Tailrn Ypaia;

— pa3paboTaTh aUIOMETPHUYCCKHE MOACTH IS
OLICHKU OMOMACCHI ¥ €€ TOIMYHOTO TIPUPOCTA;

— BBINIOJIHUTD PAaH)XUPOBAaHHE BUAOB IO BEJIHYH-
HE OTHOCHTENBHOW BBICOTHI (COEKHMCTOCTH) PACTEHUI
noapocTa U npoBeputh nonoxenue . C. Mensenesra
(1910) o cBsI3M OTHOCHUTENBHOM BBICOTHI CO CTETICHBIO
CBETONIOOHS BHJIOB.

UccnenoBanus mpoBeeHbl B TPpaleHTax 3arpsi3-
HeHuH oT CpeHeypaIbcKOro MeIEIUIaBUIIBHOTO 3aBO-
na (CYM3) u Kapabaiickoro MeeruiaBuibHOIO KOM-
ounara (KMK) B crieNbIX eJ10BO-IIMXTOBBIX, COCHOBBIX
1 Oepe30BbIX HACAKICHUSIX.

XapakTepucTuKa 00BEKTOB UCCIIEAOBAaHUI, a Tak-
YK€ METO/IMKA TIONMYYEeHHUS DKCIIEPHUMEHTAIbHBIX JaH-
HBIX 0 OMOMacce M TOAMYHOM HPUPOCTE pPACTECHHM
nozipocTa ObUTH JIETAILHO W3JIOKEHBI paHee (Ycoib-
1eB u 1p., 2012), 1 3mech oHM He IpuBonsATcs. [lomHas
XapaKTEepUCTHKA MOTyYeHHbIX JaHHBIX 0 134 Moaens-
HBIX PAaCTEHHX MOJPOCTa 7 Jecoobpa3yromux BHI0B
naHa B TaOm. 1.

Tabnuya 1
Table 1
XapaKTepucTuKa UCXOJHBIX JaHHBIX
Characteristics of the experimental data
D, | 4| H P, P, Z z D, | 4 | H P, P, Z Z,
CocHa oObikHOBeHHas1 / Pine (Pinus sylvestris L.) IMuxra eBpomnetickas / European abies (Abies sibirica)
12 | 12 | 80 | 0,02617 | 0,05040 | 0,00872 | 0,01074 [ 10 | 10 | 41 | 0,02112 | 0,03684 | 0,00422 | 0,00580
65 | 26 | 410 | 1,06090 | 4,13275 | 0,35363 | 0,47178 | 19 | 38 | 80 | 0,07331 | 0,25640 | 0,01222 | 0,01704
125] 8 82 | 0,03193 | 0,06713 | 0,01596 | 0,02036 || 4 7 12 | 0,00084 | 0,00124 | 0,00028 | 0,00034
85 | 7 48 | 0,01201 | 0,02182 | 0,00600 | 0,00741 | 42 | 26 | 265 | 0,69842 | 1,59305 | 0,11640 | 0,15081
8 8 55 | 0,01201 | 0,02086 | 0,00600 | 0,00711 | 32 | 43 | 132 | 0,01530 | 0,50904 | 0,00255 | 0,01403
4 4 30,5 0,00034 | 0,00095 | 0,00017 | 0,00032 | 56 | 49 | 373 | 0,94025 | 3,63611 | 0,15671 | 0,21173
13 8 71 | 0,03157 | 0,05693 | 0,01578 | 0,01895 | 7 9 33 | 0,00571 | 0,01224 | 0,00143 | 0,00215
18 8 | 196 | 0,06244 | 0,10427 | 0,03122 | 0,03645 | 4 6 17 | 0,00052 | 0,00143 | 0,00017 | 0,00032
1,5 6 47 | 0,02505 | 0,03979 | 0,01252 | 0,01498 | 32 | 31 | 172 | 0,36964 | 0,92842 | 0,06161 | 0,07963
31,5| 11 | 180 | 0,20586 | 0,54762 | 0,10293 | 0,13400 | 16 | 30 | 66 | 0,08143 | 0,18253 | 0,01357 | 0,01694
26 | 13 | 170 | 0,08578 | 0,28618 | 0,04289 | 0,05830 | 58 | 40 | 332 | 0,56581 | 2,91069 | 0,09430 | 0,15292
32 | 17 | 220 | 0,15440 | 0,57272 | 0,07720 | 0,10180 | 22 | 35 | 88 | 0,08378 | 0,29770 | 0,01396 | 0,02008
24 | 10 | 210 | 0,10293 | 0,40581 | 0,05147 | 0,08175 | 3 3 15 | 0,00065 | 0,00135 | 0,00033 | 0,00056
47 | 16 | 413 | 0,29164 | 1,76980 | 0,14582 | 0,23820 || 7 7 37 | 0,00418 | 0,00794 | 0,00139 | 0,00193
155| 9 | 120 | 0,03808 | 0,09999 | 0,01904 | 0,02592 | 17 | 24 | 78 | 0,04658 | 0,13035 | 0,00776 | 0,01125
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Ipooonocenue maon. 1

Continuation table 1

Dy | A | H P, P, 7 z Dy | A | H P, P, Z Z,

5 4 43 | 0,00274 | 0,00378 | 0,00137 | 0,00163 || 23 | 32 | 145 | 0,10631 | 0,39605 | 0,01772 | 0,02677
20 | 15 | 132 | 0,05147 | 0,16691 | 0,02573 | 0,03343 || 58 | 63 | 558 | 0,59380 | 4,18526 | 0,09897 | 0,15597
14 | 11 | 160 | 0,01716 | 0,07644 | 0,00858 | 0,01397 || 41 | 51 | 250 | 0,23158 | 1,39421 | 0,03860 | 0,06139
36 | 18 | 180 | 0,17155 | 0,50035 | 0,08578 | 0,10404 | 12 | 14 | 64 | 0,00965 | 0,04375 | 0,00161 | 0,00404
13 | 13 | 74 | 0,01818 | 0,04617 | 0,00909 | 0,01125 || 34 | 57 | 444 | 0,17342 | 1,64070 | 0,02890 | 0,05464
23 | 14 | 130 | 0,05147 | 0,21491 | 0,02573 | 0,03741 || 8 10 | 48 | 0,00531 | 0,01675 | 0,00089 | 0,00203
30 | 18 | 215 | 0,08578 | 0,45418 | 0,04289 | 0,06335 || 42 | 38 | 274 | 0,93338 | 1,63607 | 0,15556 | 0,17405

9 11 | 77 | 0,00480 | 0,01862 | 0,00240 | 0,00366 || 53 | 73 | 415 | 0,56421 | 2,71807 | 0,08060 | 0,11011
35 21 | 280 | 0,30879 | 0,78543 | 0,15440 | 0,17709 Jluna menkonuctHas / Linden (7ilia cordata)

7 8 57 | 0,00343 | 0,01049 | 0,00172 | 0,00260 || 7 3 65 | 0,00428 | 0,01108 | 0,00428 | 0,00654
40 | 17 | 285 | 0,24017 | 0,90689 | 0,12009 | 0,15930 || 4 2 38 | 0,00087 | 0,00229 | 0,00087 | 0,00158
32 | 12 | 220 | 0,15440 | 0,54872 | 0,07720 | 0,11006 | 12 8 | 147 | 0,00724 | 0,02755 | 0,00724 | 0,00978
45 6 34 | 0,00206 | 0,00380 | 0,00103 | 0,00132 || 14 7 | 127 | 0,00249 | 0,02403 | 0,00249 | 0,00557
13 | 14 | 114 | 0,00686 | 0,05265 | 0,00343 | 0,00670

Euns cubupckast / Siberian spruce (Picea obovata) Bepesa nosucinas / birch (Betula pendula)

8 12 | 27 | 0,01122 | 0,02086 | 0,00187 | 0,00267 || 18 | 16 | 189 | 0,03623 | 0,14675 | 0,03623 | 0,04313
44 | 41 | 168 | 0,46641 | 1,64656 | 0,07774 | 0,10652 || 12 | 15 | 150 | 0,00679 | 0,05013 | 0,00679 | 0,00968

3 10 | 14 | 0,00035 | 0,00088 | 0,00007 | 0,00012 || 7 11 | 90 | 0,00387 | 0,01182 | 0,00387 | 0,00460
30 | 42 | 143 | 0,06614 | 0,54474 | 0,01102 | 0,02242 || 45 | 33 | 533 | 0,06671 | 1,75155 | 0,06671 | 0,11777
57 | 55 | 227 | 0,73412 | 2,67464 | 0,12235 | 0,15764 || 30 | 23 | 355 | 0,04827 | 0,48793 | 0,04827 | 0,06738
74 | 58 | 220 | 0,96615 | 4,95596 | 0,16103 | 0,22982 || 3 3 30 | 0,00077 | 0,00116 | 0,00077 | 0,00090
10 | 10 | 51 | 0,02251 | 0,04370 | 0,00450 | 0,00662 || 9 5 112 | 0,00071 | 0,00135 | 0,00062 | 0,00072

3 7 19 | 0,00081 | 0,00151 | 0,00027 | 0,00037 (| 15 | 14 | 154 | 0,00614 | 0,05984 | 0,00614 | 0,00997
31 | 23 | 194 | 0,32327 | 0,79626 | 0,05388 | 0,07444 | 19 | 19 | 298 | 0,03664 | 0,19929 | 0,03182 | 0,03870
68 | 32 | 393 | 1,34733 | 4,46700 | 0,22455 | 0,32204 | 47 | 31 | 481 | 0,14880 | 1,47872 | 0,14880 | 0,19170
23 | 25 | 84 | 0,14759 | 0,32148 | 0,02460 | 0,03155 || 6 5 | 122 | 0,00138 | 0,00705 | 0,00134 | 0,00245
16 | 20 | 64 | 0,03991 | 0,13405 | 0,00665 | 0,01136 | 5 5 75 | 0,00193 | 0,00623 | 0,00188 | 0,00272
4 7 22 | 0,00126 | 0,00367 | 0,00042 | 0,00076 || 4 4 41 | 0,00119 | 0,00193 | 0,00097 | 0,00119

7 12 | 43 | 0,00951 | 0,02094 | 0,00190 | 0,00285 || 3 2 38 | 0,00050 | 0,00150 | 0,00050 | 0,00100
14 | 17 | 63 | 0,03753 | 0,10535 | 0,00625 | 0,01024 || 5 4 47 | 0,00138 | 0,00490 | 0,00138 | 0,00226
22 | 22 | 110 | 0,15989 | 0,40658 | 0,02665 | 0,03786 || 3,5 2 30 | 0,00152 | 0,00233 | 0,00152 | 0,00192
40 | 29 | 236 | 0,19739 | 1,12775 | 0,03290 | 0,06498 || 6,5 4 55 | 0,00363 | 0,00846 | 0,00363 | 0,00484
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Oxonuanue maon. 1
The end of table 1

D, | 4| H| P P, 7z Z |D| 4| H]| P P, Z Z,

28 | 20 | 156 | 0,08441 | 0,61691 | 0,01407 | 0,04069 | 14 6 | 200 | 0,00780 | 0,08200 | 0,00780 | 0,02017

6 5 29 | 0,00347 | 0,00714 | 0,00116 | 0,00189 | 20 9 183 | 0,01850 | 0,16850 | 0,01850 | 0,03517
52 | 50 | 338 | 0,26881 | 2,49473 | 0,04480 | 0,08932 | 7 7 90 | 0,00702 | 0,01898 | 0,00702 | 0,00873
38 | 37 | 230 | 0,07296 | 1,40964 | 0,01216 | 0,04829 [ 18 12 | 165 | 0,01800 | 0,17400 | 0,01800 | 0,03100

20 | 29 | 155 | 0,04247 | 0,40589 | 0,00708 | 0,01961 | 5 2 53 | 0,00072 | 0,00280 | 0,00072 | 0,00176

Onbxa uepHas / Black alder (Alnus glutinosa) 9,5 8 105 | 0,00720 | 0,04360 | 0,00720 | 0,01175

4 4 50 | 0,00280 | 0,00652 | 0,00280 | 0,00373 [ 16 10 | 120 | 0,01296 | 0,04624 | 0,01296 | 0,01629
8 4 52 | 0,00320 | 0,00878 | 0,00320 | 0,00460 | 15 7 | 225 0,01833 | 0,11532 | 0,01833 | 0,03219
17 10 | 120 | 0,02000 | 0,14400 | 0,02000 | 0,03240 | 8,5 4 130 | 0,00888 | 0,02838 | 0,00888 | 0,01376
8 6 91 | 0,00920 | 0,02842 | 0,00920 | 0,01240 | 8 6 130 | 0,00507 | 0,02044 | 0,00507 | 0,00763
12 8 120 | 0,00360 | 0,03956 | 0,00360 | 0,00810 [ 21 12 | 270 | 0,03700 | 0,26200 | 0,03700 | 0,05575
30 | 15 | 334 | 0,04000 | 0,66000 | 0,04000 | 0,08133 || 25 15 | 380 | 0,03900 | 0,42900 | 0,03900 | 0,06500
25 11 | 240 | 0,06000 | 0,30800 | 0,06000 | 0,08255 || 12 6 160 | 0,00819 | 0,03734 | 0,00819 | 0,01305
8,5 4 100 | 0,00333 | 0,01183 | 0,00333 | 0,00546

5 3 85 | 0,00117 | 0,00637 | 0,00117 | 0,00290

Ocuna Aspen (Populus tremula)

10 6 | 107 | 0,00364 | 0,02506 | 0,00364 | 0,00721 6 5 75 | 0,00273 | 0,00803 | 0,00273 | 0,00379
9 3 96 | 0,00048 | 0,01328 | 0,00048 | 0,00474 | 26 14 | 385 | 0,07800 | 0,58150 | 0,07800 | 0,11396
8 6 76 | 0,00308 | 0,01377 | 0,00308 | 0,00486 | 13 9 154 | 0,01950 | 0,09900 | 0,01950 | 0,02833
5 4 72 | 0,00082 | 0,00425 | 0,00082 | 0,00168 | 9 3 95 | 0,00429 | 0,01914 | 0,00429 | 0,00924
6 3 57 | 0,00154 | 0,00580 | 0,00154 | 0,00296 | 5 2 52 | 0,00117 | 0,00392 | 0,00117 | 0,00255
10 5 134 | 0,00897 | 0,04077 | 0,00897 | 0,01533 | 16 & | 210 | 0,05850 | 0,14100 | 0,05850 | 0,06881
23 14 | 350 | 0,09750 | 0,62750 | 0,09750 | 0,13536 || 11,5 | 6 135 | 0,00975 | 0,04000 | 0,00975 | 0,01479
15 13 | 225 | 0,00780 | 0,09790 | 0,00780 | 0,01473 | 19 8 | 226 | 0,05850 | 0,14100 | 0,05850 | 0,06881

4 3 45 | 0,00044 | 0,00196 | 0,00044 | 0,00094

IIpumeuanue. Dy — nuameTp y OCHOBaHHsA, MM; A — BO3pacT pacTeHusl, JeT;  — BbICOTa pacTeHus, cM; Pr—
Macca XBOH (JIMCTBBI) B a0COIIOTHO CyXOM COCTOSIHHH, KT; P, — HaJl3eMHas Macca B a0COIIOTHO CyXOM COCTOSTHHM,
KT'; Z;— Macca ToIM4HOI0 NPHPOCTa XBOM (JIUCTBBI), KI'; Z, — TOAWYHBINA NPUPOCT HA3€MHOM Macchl, KI.

Note. D, — diameter at the base, mm; 4 — age of the plant, years; H — height of the plant, cm; P, — mass
of needles (foliage) in an absolutely dry state, kg; P, — aboveground mass in an absolutely dry state, kg; Z,— mass
of annual growth of needles (foliage), kg; Z, — annual increase in above-ground mass, kg.
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Pe3yanTaThl M UX 00CyKIEHUE
ITo ncxomHBIM HaHHBIM Ta0M. 1 paccUUTaHBI AJLIO-
METPUUYECKHUE MOJEIU TPEX BUIOB:

InP; = ay +a, InDy; (1)
InP; = a, +a, InH, 2)
ana =dao +al lnPaa (3)

rae P, — onomacca pacteHus i-i Qpakiuu, B JaHHOM
ciyyae 5To 6uomacca HajazeMHas (P,) u auctsbl (P)).

B HEekoTopbIX ciiydasix MoXeT ObITh Ooee yao0HO
U3MEPSITh BBICOTY PacTeHUs, a He JHaMeTp y OCHOBa-
HUS, TIO3TOMY B KadeCTBE BapuUaHTa PacCUUTHIBAEM
Mmozeib (2). Panee ObUIO YCTaHOBIEHO, YTO TOIUY-

OoJiee aIeKBaTHO 10 CBSI3M C COOTBETCTBYIOIIEH OHO-
Maccoi, a He ¢ MOP(OIOTUISCKHMH TOKA3aTeIsIMU
npeBoctos (Yconbies, 2016), n 5TUM 00yCIOBIEH BBI-
0op cTpykrypsl monenu (3). B tabn. 2 u 3 npusene-
HBI pe3ynbTaThl pacuera mojeneit (1), (2) u (3) ¢ xop-
peknueil Ha Jorapu@MUYEcKyr TpaHchopMaIuo
(Baskerville, 1972). Koadduuuentsl nerepMuHanuu
mopeneit (1)—(3) okazanuch 3HAYUMBIMU Ha YPOBHE
p<0,001, 3a uckimoueauem momeneit (1) m (2) mua
MAacCChl JINCTBBI JIMITBI MEJIKOJIMCTHON (TIoMedeHa *),
MO-BUJIMMOMY, BCJICAICTBUE HEJOCTATOYHOTO KOJHYe-
CTBa UCXOJHBIX MaHHbIX. KoadduimenTsr nerepmuna-
UK Mozesiel (2) oKa3aiuch CyIIECTBEHHO HIKE, YeM

HBIM NPUPOCT (MepBUYHAs MPOAYKIHMsA) ONUCKIBAaeTCA  mozmenu (1).
Tabnuya 2
Table 2
Xapaxtepuctrka Mozeneit (1) u (2)
Characteristics of models (1) and (2)
Mopnens (1) Mogens (2)
P, Model (1) Model (2)
a a R? SE a, a, R? SE
CocHa oObIkHOBeHHas / Pine
P, -9,7702 2,6745 0,983 0,254 14,1566 2,5330 0,896 0,630
P, -9,9029 2,3725 0,927 0,482 13,4356 2,1845 0,797 0,805
Enb cubupckas / Siberian spruce
P, —-9,2495 2,6007 0,989 0,271 —-13,0700 2,5519 0,951 0,580
P, -9,3781 2,2363 0,939 0,568 -12,2923 2,1373 0,854 0,880
TTuxra cubupckas / European abies
P, -10,0372 2,8423 0,987 0,306 —12,0886 2,2657 0,952 0,596
P, -10,2513 2,5485 0,963 0,472 11,7810 1,9828 0,890 0,814
Bepesa nosucnas / Birch
P, —-9,4902 2,6427 0,916 0,594 —-15,1414 2,4742 0,866 0,751
P, -9,3654 1,9091 0,869 0,549 —13,2543 1,7510 0,787 0,701
Ocuna / Aspen
P, -10,5208 3,0704 0,975 0,271 -15,9359 2,6091 0,969 0,304
P, —11,5558 2,9145 0,824 0,739 -16,6324 2,4657 0,811 0,766
Onbxa yepnas / Black alder
P, —8,6898 2,3823 0,916 0,510 14,1486 2,3954 0,938 0,439
P, —-8,2138 1,5545 0,720 0,668 11,7349 1,5572 0,731 0,655
Jluna menkonmuctHas / Linden
P, -8,5369 1,9480 0,913 0,337 -12,2200 1,7684 0,912 0,338
P, —7,8652 1,1019* 0,219* 0,800 -10,4839 1,1067* 0,379* 0,713




58 JNleca Poccum 1 X035MCTBO B HUX

Ne 3 (86), 2023 r.

Tabruya 3
Table 3
Xapakrepuctruka mozneneit (3)
Characteristics of models (3)
3aBucuMast Mopnens (3)
repeMeHHast Model (3)
Dependent
variable do a R SE a a; R? SE
CocHa o0bIkHOBeHHas / Pine Ocuna / Aspen
Z, | -umor | osmas | o098 | 02s4 14791 | 08543 | 098 | 0306
Enb cubupckas / Siberian spruce Onpbxa uepHas / Black alder
Z, | 2784 | 08059 | 0977 | 0320 | 19793 | 07192 | 0947 | 0296
IMuxra cubupckas / European abies JInma menkomucrHast / Linden
z, | 2m17 | oo | o9 | 0305 23877 | 06426 | 0804 | 0348
Bepesa nosucias / Birch
Z, | 20573 | o720 | 09718 | 0223

J1s1 aHanu3a OTHOCHUTENBHOM BBICOTHI IE€PEBLIEB
MOJPOCTa 10 JAHHBIM TaOJl. 1 MOJydYeHBI 3HAUCHUS
H/D (npu omHOW W TO#M XK€ pPa3sMEPHOCTH BBICOTHI
¥ JUaMeTpa) W Ul KaKIOTo BHJIA PACCUMTAHBI MX
CpelHue 3HAUEHUs, KOTOPhIC MOKa3aHbl B BUAE IHa-
rpaMMbl PaHXHPOBaHUS BHUAOB IO BeiawuuHe H/D

(pucyHOK).

ConocraBuB MONTydYeHHbIE HAMH PAaHTH CBETOJIIO-
Oust BUJOB MoapocTa 1o BenuuuHe H/D (cootBer-
CTBYIOII[ME HOMEpPaM BHJOB Ha JUarpamMMme B IOPSJI-
Ke CHIDKeHUS H/D) ¢ ynoMsHYTBHIMH paHTraMu BHJIOB
A.C. Mensenesa (1910), Mb1 oy uniau k03GHUIHEHT
panroBoit koppesiuu 0,76. Hazpannast cBs3b OKasa-
Jach 3HAYUMOM Ha ypoBHE p <0,05 (1=2,3>15;=1,96).

160

Betula  Populus Tilia Alnus Pinus Abies Picea
pendula  tremula cordata glutinosa sylvestris sibirica obovata
| 123,17 | 12147 [ 10027 | 9738 | 7231 | 5749 | 51,12 |

Jlnarpamma pacrpezesneHus 7 1ecoo0pasylomux BUI0B Ypana
10 BEJINYMHE OTHOCUTEIHHON BBICOTHI PACTEHUN
Diagram of the distribution of 7 forest-forming species of the Urals
by the relative height of plants



Ne 3 (86), 2023 r.

W3 mpennoxenHoro f.C. MenseneBbM psifna B Ha-
HIeM psily CBETONIOOMS BBIOMBAETCSI COCHA, KOTOpas
S1.C. MenBeneBbpIM OTHECEHA K CBETONOOMBBIM BH-
JaM, a B HallleM Cllydae IMOJIPOCT COCHBI TATOTEET,

CKOPEEC, K TCHCBBIHOCJIMBBIM.

3akiaoueHune

TakuMm o0pazoM, BIEpBBIC IS JIECOB Ypaia Io-
Ty4deHbl (aKTHIeCKHe JaHHBIE 0 Omomacce W TOaud-
HOM MPHPOCTE MOJAPOCTa 7 JIECOOOPaA3yIOIIUX BHIOB
VYpana B xonuaectBe 134 pacrtenuii. [Ipemnoxxennnie
AJUTOMETPHYCCKUE MOICIH TS (PpaKIuii Haa3eMHOM
O0MoMacchl pacTeHHH TOAPOCTA XapaKTEPU3YIOTCS
BBICOKMMU IIOKa3aTrc/IsIMU aJAC€KBATHOCTH HCXOAHBIM
JaHHBIM Ha ypoBHE BeposiTHocTH p<0,001. 13 nByx
MPEUIOKEHHBIX CTPYKTYP MOJIENN JUIsl OIICHKH Hajl-
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3eMHOI OMoMacchl Ooliee afeKBaTHOM OKa3allach 3a-
BUCHUMOCTh OT JMaMeTpa Y OCHOBaHHUS PACTCHUs, €e
K03 GUIMEHTHI JeTEPMUHAIIMHI CYIIIECTBEHHO BHIIIIE,
YeM B 3aBUCHUMOCTHU OT BBICOTHI pacTeHus. [lomyden-
HBII psAJl paclpencsieHus: BUJIOB IO OTHOCHTEIBHOMN
BBICOTE (COEKUCTOCTH) paCTEHUH OAPOCTA Ha CTATH-
CTHUYECKH 3HAYMMOM YPOBHE MOJTBEPIAMII TIOJIOKESHUE
A.C. Mensenesa (2010) o mokaszarene OTHOCHUTEIb-
HOU BBICOTHI KaK XapaKTEPUCTUKE CTEICHU CBETO-
JOOUST BUJIOB B COCTaBE IOAIOJIOIOBOIO TMOAPOCTA.
Annomerpuueckue Mozaenn OuoMacchl M ee TOIHdY-
HOTO TIPUPOCTa JAal0T BO3MOXKHOCTH OMEPATUBHOU
OIICHKM OMOMACChl M YHCTOU MEPBUYHOM MPOITYKIIUU
MOAPOCTa Ha eTUHHMIIE TUIOMIAIU JIECOB Ypaia, a Tak-
JKe JITIsl OLIEHKH BKJIaJ1a HIDKHUX SPYCOB B UX YIIIEPOI-
JETIOHUPYIOIIYIO CIIOCOOHOCTb.
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OCHOBHBIE NMOKA3ATENM KAYECTBA CEMAH COCHbl OEbIKHOBEHHOMW
(PINUS SYLVESTRIS L.), COOPMWPOBAHHbIX B YCITOBUAX
AJPOINPOMBbLIBEPOCOB PA3HOIO XMMUYECKOIO COCTABA
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1.2 ®I'BYH Boranunueckuii cax Ypansckoro oraenenus PAH, ExarepunGypr, Poccust

3THY UnctutyT Neca HanponansHOM akagemuu Hayk benapycu, [omens, Pecniyonuka benapychb
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Annomayusa. IIpuBeeHbI pe3yJIbTaThl HCCIEI0BaHHUS OCHOBHBIX IIOKa3aTeel KadecTBa CEMSIH COCHBI
0OBIKHOBEHHOMU (Pinus sylvestris L.), mpou3pacTaromieil B yCIOBUAX BO3AEHCTBHUS adpOTEXHOTEHHOTO
3arpsi3HEHMs TPEX KPYIHBIX IPOMBIIUIEHHBIX npennpustuii CpenHero u lOxxHoro Ypana, xapakrepu3sy-
IOLIMXCS Pa3HBIMHU IO THUIY U XUMHUECKOMY COCTaBy BbIOpocaMu. BBIsSIBI€HO CHU)KEHHE MacChl CeMsTH
B UMITAKTHBIX 30HaX Marae3uToBoro (ITAO «KomOuHaT Marue3ury») u MeIEIUIaBMIBHOTO TTPOU3BOJICTB
(ITAO «CYM3»). B ycnoBusx nMnakTHOH 30HBI KOMOWHATa «Marae3ut» MpOUCXOANT CYIIECTBEHHOE
yBenmdyenne (B 1,8-2,9 pasza) uHAMBHIyadbHOW H3MEHUMBOCTH Tmokazareis Mmaccel 1000 cemsiH
OTHOCHUTEIHHO (POHOBBIX YCIIOBHUH, a Takke UMITAKTHBIX 30H CYM3a u kpuommrosoro (I1K3) 3aBomos.
B03MOXXHBIMU TTPUYMHAMH MOTYT SIBISTHCSI CHIDKEHHE OXBOCHHOCTH M MPONODKUTEIBLHOCTH >KU3HU
XBOHU, YXyALIEHHE CAaHUTApHOTO COCTOSHHUS JPEBOCTOS, a TAaK)Ke BO3ZACHCTBHE adpOIOJUIIOTAHTOB Ha
POCTOBBIE TIPOIIECCHI B ceMsAIoukax. B HacTosmee Bpemsi 0TME4eHO BO3pacTaHNe SHEPTUHN MTPOpPaCcTaHUs
1 BCXO)KECTH CEMSTH COCHBI OOBIKHOBEHHOM, IPOU3pACTaIONIel B YCIOBUAX BIUsSHIS BEIOpocoB CYM3a
u [IK3, 4To cBs3aHO CO CHIKEHHMEM TEKYIIEro o0beMa a’dpPOTEXHOTCHHBIX BBHIOPOCOB YKa3aHHBIX
MpeanpuaATHii. B yciI0BHAX a3pOTEeXHOTEHHBIX BEIOPOCOB KOMOMHATa « MarHe3uT) JaHHbIE TOKa3aTen
HaXOAATCS, KaK U paHee, Ha BBHICOKOM ypoBHE. Takum oOpa3oM, B yCIOBHUSIX BIHSHHUS COBPEMEHHOTO
o0beMa BBIOPOCOB BCEX M3YyUEHHBIX MTPOMBIIUICHHBIX MPEANPUSATHI SHEPTUs TPOPACTAHUS U BCXOXKECTh
CEMSTH COCHBI OOBIKHOBEHHOM HaXOIATCS Ha yPOBHE YCIOBHUI (pOHA M BUJOBOTO YPOBHS B IIEJIOM.

Knrwouesvle cnosa: cocHa 00BIKHOBEHHAS, TOCEBHBIE KAYE€CTBA CEMSIH, a9POTEXHOTEHHOE 3arpsI3HEHNE

@unancuposanue: paboTa BHIIOIHEHA B paMKaX TOCyAapcTBEHHOTO 3afaHusi borannyeckoro cana
VYpansckoro otaenenus Poccuiickoil akaaeMun Hayk.

JAna yumuposanua: OCHOBHBIE IIOKAa3aTeNd KaiecTBAa CEMSH COCHBI OOBIKHOBEHHOH (Pinus
sylvestris L.), cQOPMUPOBaHHBIX B YCIOBHUSX a’pOIPOMBBIOPOCOB Pa3HOr0 XMMHYECKOTO cOcTaBa /
I1. E. Moxnaues, C. I. MaxueBa, A. M. Iloranenko, A. A. baprema, A. A. Knerkun // Jleca Poccuu
u X03aicTBO B HUX. 2023. Ne 3 (86). C. 65-73. DOI: 10.51318/FRET.2023.3.86.007.
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Abstract. The results of the study of the main indicators of the quality of the seeds of scots pine

(Pinus sylvestris L.), growing under the influence of aerotechnogenic pollution of three large industrial
enterprises of the Middle and Southern Urals, characterized by emissions of different types and
chemical composition, are presented. A decrease in seed weight was revealed in the impact zones of
the magnesite (PJSC “Magnezit Combine”) and copper smelting industries (PJSC “SUMZ”). In the
conditions of the impact zone of the Magnezit combine, there is a significant increase (by 1,8-2,9 times)
in the individual variability of the mass index of 1000 seeds relative to background conditions, as well
as the impact zones of the SUMZ and cryolite (PCP) plants. Possible reasons may be a decrease in the
number of needles and the life expectancy of needles, deterioration of the sanitary condition of the stand,
as well as the effect of aeropollutants on the growth processes in the ovules. At present, there has been
an increase in the germination energy and germination of the seeds of scots pine, growing under the
influence of emissions of SUMZ and PCP, which is associated with a decrease in the current volume of
aerotechnogenic emissions of these enterprises. In the conditions of aerotechnogenic emissions of the
Magnezit combine, these indicators are at a high level as before. Thus, under the influence of the current
volume of emissions of all studied industrial enterprises, the germination energy and germination of the
seeds of scots pine is at the level of background conditions and the species level as a whole.
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Beenenue

Cems — 0c00ast MHOTOKIIETOTHASI CTPYKTYpPa CIOXK-
HOTO CTPOEHMUSI, CIIy>Kalasi Uil Pa3MHOXKEHUS U pacce-
JIEHUs] CEMEHHBIX pacTeHuil. B jilecoBoacTBe ceMeHHOe
BO300HOBIIEHHE SABJSIETCS OOJiee MEePCIIEKTHBHBIM II0
CpaBHEHHIO C BereTaTHBHBIM. CormacHO Owmonorude-
CKHM OCO6€HHOCT$[M MHOTUX BHUJOB APCBCCHLIX pac-
TEHHiA, B TOM YHCIIe OOJBIIMHCTBA XBOMHBIX, TOJIBKO

ceMeHa SIBJISIFOTCSI UCXOAHBIM MaTeprajioM s BO300-
HOBJICHHSI. Ba)XHBIM yCIIOBHEM BO300HOBJICHHS TpH-
POIHBIX JIECHBIX COOOIIECTB SBISAETCS KAueCTBO Ce-
MSIH, KOTOpPO€ BO MHOI'OM OIPENeNsieTCs] YCIOBUSMH
Ipou3pacTaHusl MaTepuHcKkux JepeBbeB (Kozy0Oos,
1974). Jleca Ypama muTenbHOE BpEMs TOABEPIKECHBI
HWHTEHCUBHOMY ACHCTBHUIO IPOMBIIUICHHO-TPAHCIOPT-

HBIX SMHCCHﬁ, KOTOPBIC IMTPUHAIIN XapaKTEP IMMOCTOAHHO
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JICHCTBYIOIIETO JKOJIOTHYECKOTo (akropa. Al’poTex-
HOTEHHOE 3arpsi3HEHHE CIIOCOOHO CYIIECTBEHHO BO3-
JIEMCTBOBATh Ha MPOIIECCHI (POPMUPOBAHNUS CEMSTH H X
kauectBo ([lkapnet, 1974; Anukees u ap., 2000; Ho-
ckoBa, TpetrsikoBa, 2006; Anranst, Kamypuna, 2014;
baxxuna, Cxkpunansiiukosa, 2014; Baxurna, Makapos,
2014 u 1p.), 4TO BO MHOTOM MOKET ONPEIEISTD yCIel-

HOCTH BO30OHOBIICHUS JIECHBIX TEPPUTOPHIA.

Ieab, MmeToquKA
U 00BbEKT MCCJIeIOBAHUS

Lenb paboTbl — MpoaHANM3UPOBATh Ka4eCTBO Ce-
MSTH COCHBI OOBIKHOBEHHOH, C)OPMUPOBAHHBIX B YCIIO-
BUSIX BO3JICUCTBUS MMPOMBIIUICHHBIX BHIOPOCOB pa3HO-
TO XUMHYECKOTO COCTaBa.

WccnenoBanuss mpoBEACHBI B IICHOMOITYJISIIHSIX
COCHBI OOBIKHOBEHHOH (Pinus sylvestris L.), mpous-
pacTarIUX B yCIOBHUX BIUSHIS BEIOPOCOB KPYITHBIX
MPOMBINUICHHBIX TPEANPUATHI Ypana: KoMOWHATa
«Marne3ut», CpenHeypalbCKOro MeJeIuIaBUILHOTO
3aBoga (CYM3), IloneBckoro KpHOJIHUTOBOTO 3aBOa
(ITIK3). B paiioHe kax10ro HCTOYHHKA a3POTEXHOTCH-
HBIX BBIOPOCOB 3aJIOKEHBI OMNBITHBIC yuacTku (OY)
U TocTostHHBIE TIpoOHbIe turommanu (I1I1IT), Ha korto-
pHIX Hay4YHBIC COTPYIHUKH Ja0OpaTOpPHH SKOJIOTHH
TEXHOTEHHBIX PACTUTEIBHBIX CO00mIecTB boranmue-
ckoro caga ¥YpO PAH BeayT MHOrosieTHue Uccie10Ba-
HUSl COCTOSIHHSI PACTHTEIHHOTO MOKPOBA, BETETaTHUB-
HOM M penpOAYKTUBHOW CHUCTEM COCHBI, COIEPHKAHUS
TOKCHYHBIX JIEMEHTOB B CHETe, TI0YBE U JIECHOH MO/~
ctunke (Maxuesa, 2017; Mohnachev P. et al., 2018;
Zavyalov et al., 2018; Makhniova et al., 2019).

Kombunar «Marnesut» ocHoBaH B 1901 1., pac-
nonoxeH B paifone ropoma Carka (FOxubiii VYpan).
BBIOPOCOB  CO-
npen-

OcHOBY €ro a’pOTeXHOT€HHBIX
CTaBNsieT MarHe3WTOBas IIBLIb,
crapnera MgO(K,NaO)2SO, (TBepmbiii pacTBOp),
Na,Mg(S0,),-2MgS04, MgF,, Mg,S0,, Mg,CO;.

IIbub MMeeT cubHOLIENOUHYIO peakuuo — pH>10.

KOTOpast

HUccnenoanus ObUM poBeACHBI B UMIAKTHOMH (OY-2)
u Oydepnoit 3oHax (OY-5 — cpeHuii ypOBEHb 3arpsi3-
Herns1, OY-4 — c1alblil ypoBeHb 3arpsi3HeHNsI) U B (o-
HOBBIX ycnoBusax (OY-K). Ha momeHT uccnemoanust
BO3PAcT APEBOCTOEB COCTABUI 35 JieT.

CYM3 petictyer ¢ 1940 r., pacmonoxeH BOIH-
3u topona Pesma (Cpennmii Ypam). OcHOBY ero
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ra3000pa3HbIX BHIOPOCOB COCTABISIET JABYOKUCH CEpPBI
(SO,), B coctaBe TBEpABIX BHIOPOCOB JOMHHHUPYIOT
Tsokenble Metamtel (Cu, Zn, Pb, Hg u np.). Uccnemo-
BaHMs ObUIM TPOBeACHBI B uMIiakTHOH 30He (III1IT 5)
1 B poHoBbIX yenoBusx (I1IIIT 7). BospacT apeBoctoeB
Ha MOMEHT UCCIIEOBAHUS COCTAaBUI 55 JIET.

IIK3 neiictyer ¢ 1907 r. (3akpeiT B 2018 1), pac-
moJioxeH okoio ropona Ionesckoit (Cpenamii Ypair).
B cocTae BEIOpOCOB npeobimagaroT coenuHeHus propa,
JIBYOKHCh CEpbl WM AMOKCHJ a3ora. McciemoBanus
npoBezieHb! B ummaktHO#H 30ne (I1I111 1) u B poHOBBIX
ycnosusix (11T K). Ha MmomeHT rccenoBanms Bo3pact
JIPEBOCTOSI COCTABUJI 55 JIET.

Otr6op mHUIIEK COCHBI OOBIKHOBEHHOW IUISI WIC-
cJemoBaHUN TIPOBOAMIIN BECHOHM (MapT) IMocie Mpo-
XOXKJCHHUS CEMEHAMU €CTECTBCHHON CTpaTH(HKAIINY.
OO6pa3upl mmiek cobupanu B BepxHEl W cpenHeit
YacCTH KPOHBI MOZENBHBIX JepeBbeB. Kaxaplii yda-
CTOK BKIIOYaeT He MeHee 25-30 MOAENbHBIX [e-
PEBBEB, C KAXKJOTO U3 KOTOPHIX OTOMpalyd HE MEHee
40 mmek. B 1a00opaTOpHBIX yCIOBHSX IIWIIKH BBI-
CYIIUBAIIA, MEXaHUYECKUM CIIOCOOOM pa3Oupanu Ha
YellyHd, U3BJICKAM BCE CEMEHa MHIAMBUIYAIBHO JUIS
Ka)XI0T0 MOofelIbHOTO nepeBa. IloceBHBbIe KauecTBa
ceMsiH (abCOIOTHAsI BCXOXKECTh U DHEPIHs IpopacTa-
HUS) ONPEJCIISIIM B TPEXKPATHOM MOBTOPHOCTH MeE-
TOJOM TIpopallliBaHus B vamikax [leTpu Ha BlaxHOU
¢unsrpoBanbhoii Oymare (I'OCT 13056.6-97, 1998)
C HCIOJBb30BAaHHEM KJIMMATHYECKOH KaMephl Sanyo
MLR-351H. Craructudeckyto o0pabOTKy MOITy4eH-
HBIX JJAaHHBIX MPOBOJMIN C WCIOJIh30BAHUEM IaKeTa
nporpamm Statistica.

Pe3yabrathl Hccie10BaHUIH

CormmacHo UTEpaTypHBIM JAHHBIM, Y COCHBI OOBIK-
HOBEHHOH, MpOU3pAaCTAIIEd B YCIOBUSAX a3pOTeEX-
HOTEHHOTO 3arps3HEHUs, BO3MOKHO KaK CHHMKECHHUE
(ILxapner, 1974), Tak u yBeJIM4YEHHE MAaCCHl CEMSH
(ArmkeeB u ap., 2000; Hockora, TpethsikoBa, 2006;
MaxuneBa, Menmukos, 2012; baxuna, Ckpumnaibiiu-
koBa, 2014), a TakKe OTCYTCTBUE Pa3IHIHi ¢ POHOBBI-
mu ycnosusmu (Kazanmesa, 2005; Maxuesa, MeHrm-
kOB, 2012). Takum 0Opa3oM, HanpaBJICHUE U3MEHEHHS
nokazaresst Mmaccel 1000 ceMsiH U €ro CTeneHb omnpee-
JISIFOTCS YPOBHEM OTKJIIOHEHHS YCIIOBHUH OT ONTHMAJTh-
HBIX JUIS BUJIA.
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B pesymprare Hammx HCCIEIOBAaHUM BBISBICHO,
YTO B JIPEBOCTOSIX COCHBI, MPOU3PACTAIONINX B HM-
MMAKTHBIX 30HaX KomOuHara «Marunesur» u CYM3a,
(hopMHpPYIOTCSI ceMeHa JIOCTOBEPHO MEHBIICH Mac-
cel (mpu p<0,05) oTHOCHTENHHO (POHOBOTO YPOBHSI.
B ycnoBusix 30HbI cunbHOTO 3arpssHenus [1K3, vampo-
TuB, Macca 1 000 ceMsiH HE3HAUYUTENLHO YBEINYUBACT-
Csl OTHOCHTEJILHO (DOHOBOTO YPOBHS (TaONHUIIa).

CHuKeHue Macchl CeMSIH B MMIIAKTHBIX 30HaX
koMmOuHata «Marnesut» 1 CYM3a OblI0 OTMEUEHO
Hamu panee (MoxHaueB u np., 2013; MaxueBa, MeH-
mrukoB, 2012). MBI ipenrionaraeM, 9T0 BO3MOKHBIMHU
MIPUYUHAMHY JJAHHOTO SIBIICHUS MOTYT OBITh CHUYKCHUE
MIPOJOIKUTEILHOCTH KU3HU XBOM U OXBOCHHOCTH,
YXYIALICHUE CAHUTApPHOI'O COCTOSHHUS APEBOCTOS, Ha-
OmromacMble HAMU B 30HAX 3arpsi3HCHHS yKa3aHHBIX
00bekToB (MenmukoB, MWBmmn, 2006; MoxHauer
u ap., 2015), a Taxke 3aMeJIeHHE POCTOBBIX MPOIIEC-

coB B cemsnoukax (Ilxapner, 1974), o0ycioBneHHbIe
BO3/IEICTBHEM a3POIOJUTIOTAHTOB.

B unmnakrtHoi 30He IIK3 yBenmueHnue maccel ce-
MSH, BEPOSITHO, CBS3aHO CO 3HAYUTENbHBIM (>47 %
M0 CPaBHEHUIO C (DOHOBBIMHU YCJIOBHSMH) CHIDKCHUEM
BBIXOJa CEMSH W3 IIMIIEK 32 CYeT '€HETUYECKUX II0-
BpexaeHuit (AnukeeB u ap., 2000).

N3BecTHO, YTO Macca CeMsIH COCHBI SIBIISIETCS CTa-
OWJIbHBIM IOMYJSIMMOHHBIM IPU3HAKOM, OTPaXKaro-
LOIMM HacJeICTBEHHBIH, BOIIOLHMOHHO-TIPUCIIOCOOH-
TEeNbHBII XapakTep BHUJa, 1 B MHOTOJIETHEM LIMKJIE €€
HHAMBUAYalbHAas (BHYTPUIIOMY/ISLMOHHAS) H3MEHUH-
BOCTb UMEET HU3KHI ypoBeHb (Mamaes, 1973; Maka-
poB, MumotuH, 2015). B ycI0BHAX UMITaKTHOM 30HBI
koMOMHaTa «MarHe3uT» NPOUCXOAUT CYILECTBEHHOE
yBenuuenue (B 1,8-2,9 pasza) mHIMBUAYaIbHON W3-
MEHYHUBOCTH Tokazarens maccel 1000 cemstH oTHOCH-
TEJIbHO (POHOBBIX YCIIOBHH, @ TAK)KE MMIIAKTHBIX 30H

XapaKTepI/ICTI/IKa MMOCEBHBIX KA4ECTB CEMSIH COCHBI OOBIKHOBEHHOM

Characteristics of sowing qualities of common pine seeds

OY (IIIII) / paccTosiHue Ioxkazarenu (B uncnutene — X+m, B 3HameHarene — Cv, %)
J10 HCTOYHHKA BHIGPOCOB, KM Indicators (in the numerator — X+m, in the denominator — Cv, %)
PS (PTA) / distance to the source Macca 1000 cemsn, T DHeprus npopacTanus, % Bexoxkects, %
of emissions, km Weight of 1000 seeds, g Germination energy, % Germination, %
Kom0unar «Marue3um»
Magnezit Plant

5,04+0,32 90,95+1,55 93,92+1.4

Ov-211 27,98 7.44 6,50
6,88+0,24* 92,93+1,71 94,52+1,11

OV-5/3 15,29 8,03 5,10
7.23+0,31* 91,13+2,44 95,20+3,08
6,31+0,20% 85,50+2,68 90,67+1,67

CpeaneypaibCKkuii MeIenIaBUIbHBII 3aBO
Sredneuralsky Copper Smelter

5,43£0,18 66,88+9,15 81,53+8,88

TIME-5/3,5 9,63 38,68 31,89
6,52+0,35% 67,19+5,10 88,75+2,92

IlosieBcKoi KPHOJIUTOBBINH 3aBO]
Polevskoy Cryolite Plant

6,43+0,29 76,88+8,08 95,00+2,17

M1/ 13,18 29,74 6.45
95,31+£2,29

* Paznuuus ¢ IMIaKTHOW 30HO# HocToBepHHI mpu p< 0,05.
* Differences with the impact zone are significant at p<0.05.
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CYM3a u I[IK3 (cM. Tabnuiy). Bo3pacranue ko3g-
(unrenTa Bapraluy moKa3areis MacChbl CEMsIH B UM-
MAaKTHOW 30HE KoMOMHaTa «MarHe3ut» 00yCIOBICHO
pacimpeHreM Auana3oHa WHIUBUIYaJbHOH H3MEH-
YUBOCTH 32 CUET YYaCTHUS B CEMEHOIIICHHUHU JICPEBhEB,
(hopMupyIOMMX CEMEHa KaK C SKCTPEMaIbHO HU3KH-
MH 3HaueHuAMH Macchl 1000 mT. cemsH — menee 4,5 T
(MmuauManpHOE — 2,38 T, X g0 cocraBisieT 42 %),
TaK U C BBICOKUMH 3HaYCHHUSIMH TOKa3areis — Ooee
7,0 r (ux mons cocrapusieT 16 %).

CeMmena cocHBI, C()OPMHPOBAHHBIE B YCIIOBHUSX
BO3/ICUCTBUSl a3pPOTEXHOTEHHBIX BEIOPOCOB Ha BCEX
U3YYCHHBIX OOBEKTaX, MMCEIOT BBICOKME 3HAYCHUS
9HEPTUU MPOPACTAHUSI H BCXOXKECTH, COMOCTABUMEIC
C TAaKOBBIMH CE€MSH U3 (D)OHOBBIX yCIIOBHIA U BUIOBBIM
YPOBHEM B 11€TIOM (cM. Tabmuiy). Cineayer OTMETHTD,
YTO HEPTHSI IPOPACTAHUS M BCXOKECTh CEMSIH COCHBI,
c(hopMUpPOBaHHBIX paHEe B Pa3HbBIE TOABI B YCIOBUAX
MarHe3uTOBOTO 3arps3HEHHS, TAKKE ObUIH BEICOKMMU
(MenmukoB, 1985; Moxuaues u p., 2013). st npe-
BOCTOEB, ITPOU3PACTAININX B YCIOBHUAX 3arps3HEHUS
BeiOpocamu CYM3a u I1K3, Takas 3aKOHOMEPHOCTb
HexapakTepHa. Tak, panee 11 ceMsiH, ChOpPMUPOBAB-
LIMXCS B YCIOBHUSIX CWIBHOTO 3arpsizHeHuss CYM3,
OTMEYEHO CHUKEHHE BCXOXXECTH NPH ONTHUMAIbHOU
TeMrieparype npopamuBanus Ha 10—-18 % 1o cpas-
HEHHWIO C TAaKOBOW Ha KOHTPOIE, a MPHU TeMIleparype
30°C — na 30-50 % (Llkapnet, 1974). s cemsH
u3 30HBI cuibHOrO 3arpsasHenus [1K3 ykazana Bcxo-
xecTh 32,50 %, a anst cemsiH U3 (POHOBBIX YCIIOBHH —
86,86 % (AnukeeB u np., 2000). BrispneHHoe HamMu
BO3pacTaHHE OCHOBHBIX MOKa3aTeNnel KayecTBa CeMsH
cocHbl B uMnakTHbIX 30Hax CYM3 u I1K3 1o ypoBHs
3HAUYEHHUH CEMSH U3 (POHOBBIX YCIOBHUI1 MBI CBSI3bIBAEM

C dJMMUHAIMEN HEYCTOMYMBBIX TE€HOTHUIIOB, a TaKXe
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CO CHIKEHHEM BBIOPOCOB YKa3aHHBIX NpeINpUsSTHN
B Hactosimee Bpemsi (I'ocymapcTBeHHBIN AOKIAn...,
2016, 2021).

Crnenyer TeM He MEHEE OTMETHUTBH CYIIECTBEHHO
Oonee Bricokue (B 3,3—6,3 pasa) 3HaueHus kodp¢u-
LMEeHTa BapHalluyU [10Ka3aTeNns BCXOKECTH CEMSH CO-
CHBI M3 30HBI JeicTBHA adpomnosunorantoB CYM3
M0 CPaBHEHMIO C TAKOBBIMH JPYTHUX JPEBOCTOEB, KO-
TOphIe OOYCIIOBIIEHBI HAIMYHEM JEPEBBHEB, (POPMH-
PYIOIIMX CEMEHA C HU3KUMHU 3HAYEHUSIMH BCXOXKECTHU
(37,5-44,7 %). Msl paccMaTpuBaeM JaHHBIA (hakT
KaK pe3y/ibTar IeHCTBUS TEKYLIETro adpOTEeXHOTEHHO-
TO 3arpsA3HEHNS, a TAK)KEe HAKOIUIEHHOTO B KOMITIOHEH-
Tax 3KOCHCTEM B MPEABIAYIINE ACCATHIICTHS.

BriBoabI

1. B ycnoBusix CHWJIBHOTO YPOBHSA BO3JIEHCTBUS
BBIOPOCOB MarHe3WTOBOTO M MEAETIIIABUIBHOIO IPO-
W3BOJCTB CHIDKAETCS Macca CeMsH COCHBI OOBIKHO-
BEHHOII.

2. B coBpeMeHHBIX YCIOBHSIX CHIDKEHHA 00beMa
BbIOpocoB CYM3a u orcyrctust BeiopocoB I11K3 yse-
JIMYUIINCH 3HEPTHS MPOPACTaHUSA U BCXOKECTh CeMSH
COCHBI.

3. Iloka3zarenu s3HEpruy MPOPACTaHUS U BCXOKECTH
CeMSIH COCHBI cllabo MOBEp)KEHBI BIUSIHUIO MarHe-
3WTOBOTO THIIA 3aTrPSI3HEHUS Y B MHOTOJIETHEM IMKIIE
OCTAaIOTCS] BBICOKMMH BHE 3aBHCUMOCTH OT YPOBHS 3a-
TPSA3HEHHUS.

4. B HacTosiiee BpeMs OCHOBHBIE MTOKa3aTelu Ka-
YecTBa CEMSH (PHEPIHsl MPOpPACTaHUS U BCXOXKECTD)
COCHBI OOBIKHOBEHHOM, IPOM3PACTAIOIIEH B YCIOBHAX
TEXHOTCHHOTO BO3JEHCTBUSI KoMOMHaTa «Maruesury,
CVYM3a u IIK3, uM€eIoT BEICOKHE 3HAUEHUS H COIIOCTa-

BUMBI C BUJOBBIM YPOBHEM.
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Annomayus. YenoBek Hepa3pbIBHO CBA3aH € IPUPOJOM: HEKOHTPOIUPYEMbIN TYPU3M, XO3SIICTBEH-
Hasl ¥ WHas JCATEIbHOCTh MPUBOIAT K U3MCHECHUSIM OKpYXKAIOIIeH MpupoaHoi cpenbl. s coxpaHe-
HUS YHUKaJIBHBIX KOMIIOHEHTOB MPUPOAHON Cpelbl, YCTOHUYMBOCTH M €CTECTBEHHOTO OHOpazHooOpa-
3WS CO3AAI0TCA 0c000 OXpaHseMble TPUPOAHbIE TeppuToprn. OpraHu3aius, UCIIOIb30BaHIe U 3alUTa
0cobo0 oxpanseMbix npupoaHbix Tepputopuir (OOIIT) perymupyercs 3aKOHOAATEIEHBIMH aKTaMHU.
Ha Teppurtopun YpanbCkoro y4eOHO-0MIBITHOTO Jiecxo3a pacmonoxeHo oguaHaanars OOIT — rocynap-
CTBEHHBIX TAaMSATHHUKOB MIPUPOABI 00acTHOTO 3HaYeHM. B 1emsax 3anmuTel OOIIT oT HeOmarompusaTHEIX
aHTPONIOTCHHBIX BO3JICHCTBUN Ha MPHJICTAIONINX K HUM TEPPUTOPHUSIX MOTYT CO3laBarbcs Oy(epHbIe
30HBI C PETYIMPYEMBbIM PEKUMOM XO3SHCTBEHHOH AeaTeNbHOCTH. PazpaboTka mpueMoB OIaroycTpoii-
cTBa Oy(pepHBIX 30H TO3BOJIHT MPABWIEHO PACIPENEIIUTh PEKPEAlMOHAYIO HATPYy3Ky, YAYUIIUTh CaHU-
TapHOE COCTOSIHUE M CO3lIaTh TYPHUCTCKO-PEKPEalMOHHYI0 MH(PpacTpykTypy. B nannoit pabore pac-
CMOTPCHBI OCHOBHBIC IIOJIOKCHUSA HOPMATUBHBLIX AKTOB, PETYIUPYIOUIUE HCIIOJIB30BAHUC U OXpPaHy
MaMSATHUKOB TPUPOIBI 00IaCTHOTO 3HAYESHHUS, a TAK)Ke Ha MpUMEpe MaMATHHUKA TTPUPOABI 0OJIACTHOTO
3HaveHus «Ckaa COKOIMHBIN KaMEHb C OKPYKAIOIIMMH JIecaMmi» pa3paboTaH mpoekT OyhepHoi 30HbI
W pa3paboTaHbl MPOEKTHBIC MPEATIOKEHHS ISl €€ OJIaroycTporcTBa.
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Abstract. Man is inextricably linked with nature, uncontrolled tourism, economic and other
activities lead to changes in the natural environment. Specially protected natural territories are being
created to preserve the unique components of the natural environment, preserve sustainability and
natural biodiversity. The organization, use and protection of specially protected natural territories is
regulated by legislative acts. On the territory of the Ural educational and experimental forestry there
are eleven specially protected natural territories — state monuments of nature of regional significance.
In order to protect specially protected natural territories from adverse anthropogenic impacts, buffer
zones with a regulated mode of economic activity can be created in the territories adjacent to them.
The development of techniques for the improvement of buffer zones will allow to properly distribute
the recreational load, improve the sanitary condition and create a tourist and recreational infrastructure.
In this paper, the main provisions of normative acts regulating the use and protection of natural
monuments of regional significance are considered, as well as on the example of a natural monument
of regional significance “Rock Falcon Stone with surrounding forests”, a draft buffer zone has been

developed and project proposals for its improvement have been developed.

Keywords: specially protected natural territories, natural monuments, landscaping, buffer zone,

regulatory legal acts

For citation: Frolova T. 1., Mukhlynina T. A. To the question of the need to develop methods

of improvement of buffer zones of protected areas of regional significance on the example of
UUOL protected areas in Severka // Forests of Russia and economy in them. 2023. Ne 3 (86). P. 74-81.

DOI: 10.51318/FRET.2023.3.86.008.

Beenenue

VYpanbckuil yaeOHO-OTBITHRIA JIECX03 OpPraHU30-
BaH Ha OCHOBAaHWU pacropsbkeHns CoBera MUHHCTPOB
CCCP Ne 881-P B mapte 1948 . B memsix cozmaHust
y4eOHOU M HAYYHO-UCCIIEAOBATEIHCKOM 0a3bl BHICIIIHX
y4eOHBIX 3aBEJICHHH, a TaKKe JJIs MPOBENEHHs yued-
HBIX MIPAKTUK CTY/ICHTOB.

CoxpaHeHre OMOJIOTHYECKOTO pa3zHOOOpas3us SB-
nseTcst oOIel 3amadeil Bcero denoBedecTBa. bropas-
HOOOpa3ue CYIIECTBEHHO COKpAIIaeTCsi B Pe3yibTare
HEKOTOPBIX BHJIOB YEJIOBEUECKOH IS TEINEHOCTH, CYIIle-
CTBYET yrpo3a ero yrparbl. s coxpaHeHUs U oxpa-
HBl OMOPa3HOO0pa3usl, TOIAEPKAHUS FKOJIOTUIECKOTO

Oamanca co3nmaroTcs 0co00 OXpaHsAEMbIE TPUPOTHBIE
tepputopuu (OOIIT).

Ha Tteppuropun YpaiabCkoro y4eOHO-OITBITHOTO
necxo3a pacrnonoxeno omuHHaguare OOIIT — rocy-
JTAPCTBEHHBIX MAMATHUKOB MPUPOABI OOJACTHOTO 3HA-
geHus — oOrmmel mwromanpio 2300 ra, Takue Kak 03epo
[lecuanoe, ckanbl YeproBo ropoauiie, ckana Cokonu-
HbII KaMeHb U JIp. Ha naMsATHUKY OpUpO/Ibl BO3JIOKEHA
3a/ada COXPAaHEHUS W TOANEpKaHus OHopazHooOpa-
3usl JUISL YIOBJICTBOPEHHS HY)K][ 4YelloBeKa B OHOIO-
THYECKUX pecypcax (JIeKapCTBEHHBIE TPaBhI, Meii3a-
xu, manamadTel U T.71.) (KoxeBHHKOB, KpsikeBCKHX,
2017). ObszarensctBa no oxpane OOIIT BoznoxkeHb!
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Ha YpaJbCKUMH TOCYAAPCTBEHHBIN JIECOTEXHUYECKUI
VHUBEPCUTET.

[TaMATHUKY TPUPOABI pactoiokeHbl BOM3n Exa-
TepuHOypra. JKUBONWCHBbIC, YHUKAIBHBIC, HEBOCIION-
HUMBIEC U BEJIMIECTBEHHBIC MECTA, CO3MAaHHBIC TIPUPO-
JIOW, MPUBJIEKAIOT OrPOMHOE KOJIMYECTBO TYPHUCTOB.
B cBsi3u ¢ OTCyTCTBHEM 3JIEMEHTOB OJaroycTpoiicTsa
Ha TEPPUTOPHUH TAMSITHUKOB MPUPOILI HAOTIOMAIOTCS
COKpaIlleHHe YHCIEHHOCTH TIpeNCTaBUTeNeil (Iopbl
1 (ayHbl, HAPYIICHUE CTPYKTYPHI TIOYB, TOBBIIIACTCS
WHTEHCUBHOCTE 3PO3UOHHBIX TIPOIIECCOB, 3arps3HEHUE
TEPPUTOPHH, SKCIUTyaTalus AOPOr BEAET K paspylie-
HUIO, XUMHUYECKOMY U IIIyMOBOMY 3arpsi3HCHUIO SKOCH-
CTeM Ha 3HAYUTEITLHON TUTOIIAIH.

Hns coxpanenuss OOIIT co3matorcss OydepHbIe
30HBI, TIO3BOJISIONINE CHU3UTh HEOIArONpUATHOE aH-
TPOTIOTEHHOE BO3JCHCTBHE CO CTOPOHBI YEIOBEKa
Ha TIPUPOJIHBIE KOMIUIEKCH. braroyctpoiictBo Oydep-
HBIX 30H MO3BOJUT MPABUIBLHO PaCIpeIeIUTh peKpea-
[IUOHHYIO HATPY3KY, YIYUIIUT CAHUTAPHOE COCTOSTHUE
U TYPHUCTCKO-PEKPEallMOHHYI0 HHPPACTPYKTYPY.

Meab, MmeToaMKA
U 00bEKThI HCCJICOBAHUS

B mepByto ouepens HEOOXOAMMO IMPOAHATU3HPO-
BaTh HOPMATHUBHO MpaBoBEIC akThl (HIIA), perymupyio-
LIM€ OXPaHy U HUCIOJb30BAHUE MAMSITHUKOB HPUPOIBI
00NacTHOro 3HaueHUsl. B KOHTEKCTe NpoaHaIM3UPO-
BaHa CTPYKTYpa M IJIaBHbIE TIOJIOKEHUS HOPMATHBHBIX
aKTOB (peJIepaIbHOTO U PErHOHAIBHOTO 3HAYCHUSI.

UroObl y3HaTh npoucxoxiaenue nepBbix HIIA,
HY>KHO OKYHYThCS B MCTOpHIO. BriepBhrle moa oxpany
Opayi CBSIIEHHBIE MECTa, IJe MPOU3PACTAIIN TI0JIe3-
HBIE U JIEKAPCTBEHHBIE PACTEHHUS, A€PEBbA-TIATPUAPXH,
HaXOAWINCh UCTOYHUKH YUCTOW WIIM 11€JI€OHOM BOJIBI.

Vxe B VI-VII BB. Bo3HUKIH «KalbHUKI» — 3TO
(opMa oxpaHsbl, 3alpeT Ha UCTIOJIb30BAHUE PACTHTEIb-
HOCTH U OXOTY B MECTaX 3aXOPOHEHHS MIPEIKOB CIIaBSH.
Bo3HUK TEpMIH «3alIOBEIHUK» — 00eperarh, OXpaHs;Th,
3amper.

B XVI-XVIII BB. NOABUIINCH «3aCEUHBIC ITOJIOCHD»,
a yxe B 1638 . — Vka3, coniacHO KOTOpOMY IOJ 3arpe-
TOM OBUTO OOPTHUYECTBO, PHIOOJIIOBCTBO M 0XOTa B 3a-
CEYHBIX JIecax.

B 1703 r. Iletp I Yka3zom «O 3anmoBeHBIX yUyacTKax
U 3allOBEIHBIX JEPEBBSIX» ClENaj NepBbIe 1Iark K 1H-

Ne 3 (86), 2023 .

BEHTApU3allMM, OMUCAHUIO U KAPTUPOBAHUIO PEIKUX
3aMOBEIHBIX JICPEBBHEB, TyOOBBIX HACAKICHUI.

[lepBorit obmierocynapcTBeHHbd akT «O0 ycra-
HOBJICHUW TPaBUI OO0 OXOTHUYBUX 3aIlOBEIHHUKAX)
npuHAT B 1916 10

B nacrosmee Bpems Bo miaBe HITA denepansHo-
ro ypoBHs 0 OOIIT naxonurca OenepaibHblidl 3aKOH
«O0 0co00 OXpaHSEMBIX MNPHUPOTHBIX TEPPUTOPHU-
sax» oT 14.03.1995 r. Ne 33-@3, perynupyromuii or-
HOILIECHUSI B OOJIACTH OpraHM3alfH, HCIOJIb30BAHHS
u oxpansl OOIIT. Kaxnpiii pa3ien BKIoyaeT oomime
rosiokeHust 00 ocHOBHEIX kKaTeropusx OOIIT, 3amaqn,
MOPSIIOK CO3AaHUs, PEKUM 0COO0H OXpaHBbl, TOPSIOK
ynpasieHus. B pasnene IX npomnucaH nopsjiok op-
TaHW3alMd TOCYIApPCTBEHHOTO KOHTpONIA (Haa30pa)
B obnactu oxpanbl OOIIT, npaBa U 0053aHHOCTH JKC-
mepTa, OCYIIESCTBISIONIETO0 KOHTPOIIb (HAA30D).

B ®enepansHoM 3akoHe «OO oxpaHe OKpyKaro-
meit cpeasr» ot 10.01.2002 . Ne 7-®3 mponucansl
MepbI OXpaHbl IPUPOAHBIX 00BEKTOB, PEAKUX U HAXO-
JSIUXCS T0J yIpO30i HCUE3HOBEHUSI paCTEHUH, KU-
BOTHBIX U MOYB.

B pamkax Hacrosmiero o030opa IMpeacTaBiIseTCs
HEOOXOMUMBIM YIIOMSHYTH OCHOBOIIOJNIAraloliyie 3a-
KOHOJIATeNIbHbIE aKThl. Tak, BHUMaHHS 3aCITy)KUBAET
3emenbHbIl Komekc Poccuiickoit @eneparpm (2001),
onpenenstonmii Buabl 3emenb OOIIT, ux npaBoBoit
CTaTyC, PEeXHUM HCIOIb30BaHUS, OTPAHUYEHUS XO3sIH-
CTBEHHOM JeITEIIbHOCTH.

Jlecnoit xomekc Poccumiickoit ®eneparuum (2006)
peryaupyeT HCIOJIb30BaHUE, OXpaHy M 3alUTy Je-
coB, pacnonoxeHHbIx Ha OOIIT. B coorBeTcTBHM
co cT. 112 na tepputopun OOIIT 3anpernieHo npose-
JeHre pyOOK JIECHBIX HACAKICHHUH, 32 UCKITIOUEHUEM
MMaMATHUKOB IIPUPObI, a TAKKEC HCIIOJIB30BAHUEC TOK-
CHUYHBIX XHMHUYECKUX MTPETaparoB.

Bonuwiii konexc Poccuiickori ®eneparuu (2006)
OTIpefieNiieT 0CO000 OXpaHseMble BOTHBIE OOBEKTHI
Y TIPABOBOM PEXXHUM MX OXPaHBL.

Heo0xonumo He TONBKO 3aKOHOJATENILHO yCTa-
HOBHUTHb paMK{ JIO3BOJICHHOTO TIOBEJECHMS, perna-
MEHTHPOBATh TOPSIOK W (OPMBI OCYIIECTBICHUS
ucnons3zoBanug OOIIT, HO U 3aKpenuTh MEpPBI OTBET-
CTBECHHOCTH B CJIyda€ HapylCeHUSA YCTAaHOBJICHHBIX
mpaBmII ¥ TpeboBaHmit. OTBETCTBEHHOCTH 3a HapyIIIe-
Hue pexuma OOIIT perymupyercs ct. 8.39 Konekca
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00 aJMHHHUCTPATUBHBIX NpaBOHapymeHusx Poccwuii-
cxoit deneparun (2001) u cT. 262 YroI0BHOTO KOJIEK-
ca Poccwuiickoit @eneparuu (1996) u Biaedet 3a coboit
HAJIOXKEHUE aIMUHUCTPATUBHOTO MITpada.

Oco0o0¢ BHUMaHKHE HEOOXOIUMO YICIUTh BOIIPOCY
oxpans!l OOIIT a1 mpenoTBpalieHus HeOIarompHusT-
HBIX aHTPOINIOTE€HHBIX Bo3AeicTBU. [10 3TOM npuunHe
CcTOUT mpoaHanu3upoBarb Ilocranosnenue IlpaBu-
tenbcTBa Poccwmiickoit Deneparmu «O0 yTBepxe-
Huu [lpaBun co3maHusi OXpaHHBIX 30H OTACIBHBIX
KaTeropuii 0co60 oXpaHsIeMbIX IPUPOAHBIX TEPPUTO-
pUii, YCTAaHOBIIEHUSI UX TPAHUII, OTPEAETCHHS PEXKU-
Ma OXpaHbl U HCIIOJIIE30BAHUS 3EMEIIbHBIX YYaCTKOB
U BOJIHBIX OOBEKTOB B TpaHUIlAX Takux 30m» (2015).
JlaHHOE TIOCTAaHOBIIEHHE OMPEAEIAET MOPAIOK CO3-
nmanust oxpanHbix 3o OOIIT, rpanuil, pexxum oxpa-
HBI, HCTIOJIB30BaHKE BOJHBIX OOBEKTOB M 3€METbHBIX
YYacTKOB B TPAaHHUIIAX OXPAaHHBIX 30H.

PaccmarpuBast 3akoHomatensctBo 00 OOIIT,
Henb3s He ynoMsiHyTh HITA pernonanabHOTO ypOBHS.
Oo6mactHo# 3ak0H «O0 0c000 OXpaHSIEMBIX IPUPOI-
HBIX TEPPUTOPHSIX 00IaCTHOTO M MECTHOTO 3HAYCHUS
B CBepmiioBckoii obmacti» (2005) peryaupyer oTHO-
menns B cepe opraHmzanud, (GpyHKIIMOHUPOBAHU
u ynpazanenus OOIIT o6macTHOrO M MECTHOTO 3Ha-
yeHust B CBepASIOBCKOI 00acTH.

Craryc maMsATHHUKOB IPUPOABI YPaIbCKOTO y4eo-
HO-OIBITHOT'O JIECX03a YCTAHOBIIEH IIOCTAHOBJIEHUEM
npaBuTenbcTBa CBepiioBckoit obmactu «OO6 ycTa-
HOBJICHHH KAaTETOpHWi, cTaryca W pexkuma 0coboit
OXpaHbl 0CO00 OXpaHSIEMBIX HPUPOIHBIX TEPPUTO-
puit 006JacCTHOTO 3HAUYEHUS M YTBEP)KJIECHUH Meped-
Hell 0c000 OXpaHSEMBIX TPUPOAHBIX TEPPUTOPHH,
pacnonoxeHHbx B CBepmioBckoil obmacti» (2001).
IToctanosnenue yreepxkaaet nepeunu OOIIT, pacno-
JOKEHHBIX B CBEPTOBCKOM 00IacTH.

B cryyae u3MeHeHUs TpaHUIl TAMSTHUKOB IPUPO-
JI6I 00JIACTHOTO 3HAYCHUSI HEOOXOMUMO PYKOBOICTBO-
BaTbCsl TOCTAHOBJICHWEM IIPaBUTENLCTBA (CBEpPAIOB-
ckoii obmactu «O06 yrBepkaeHuu [lopsinka n3meneHus
rpasuI] 0co00 OXpaHSIEMbIX MPHPOTHBIX TEPPUTOPHH
00JTaCTHOTO 3HAYCHUSI KaTETOPHH “TTAMATHHK IPUPOIIBI
00NIacTHOrO 3HaUCHUS” W “‘AEHAPONIOTMYECKUI MapK
u 6oTannueckuii can obmactHoro 3HaueHMs » (2013).

Habnronenus 3a maMsATHHKaMU TIPUPOIBI, COCTOS-
HUEM TPUPOIHOM CPe/bl U MPUPOIHBIMU MPOIIECCaMHU
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NPOBOAUTCS B TIOPAJKE, YCTAHOBJIEHHOM IIOCTa-
HOBJIEHHEM IMpaBHUTeIbCTBa CBEpATIOBCKOM 00macTu
«O mopsiike BeAeHHs MOHHTOPHHTA 0C000 OXpaHse-
MBIX [IPUPOAHBIX TEPPUTOPHHA OOIIACTHOTO 3HAYCHUS

(2007).

Pe3yabTarhl nccieqoBaHust
U UX 00cy:XIeHue

AKTyanbHOCTH HCCIIEIOBAHUS 3aKITIOUAETCS B Pa3-
pabOTKe MPOEKTHBIX NPEUIOKEHUH MPHEMOB OJaro-
ycrpoiicta OyhepHbix 30H OOIIT, 4To MO3BOIUT CHU-
3UTh HEONArompusTHOE aHTPOIMOT€HHOE BO3IeiCTBHE
Ha MPUPOAHBIC KOMILJICKCHI.

Ilpu paspabortke mpoekra OydepHO 30HBI s
MaMSITHUKA TIPHPOABI obmacTHOro 3HadeHus «Ckana
COKOJMHBI KaMEHb C OKPYXAIOLUIMMH JIECaAMI» BbI-
TOJIHEHA OIICHKA TEKYILETO COCTOSIHUSI, pPaccUMTaHa
peKpearrioHHasl Harpy3Ka.

[lockonbKky TaMSATHUK TPUPOABI  PACHOIOKEH
BONm3n EkarepnHOypra, >KHBOIKCHBIC, YHHKAaIbHBIC,
HEBOCITOJJTHIMBIE W BEIMYECTBEHHBIE MECTa, CO3aH-
HBIE MPUPOIOH, MPHUBIEKAIOT OIPOMHOE KOJIMYECTBO
TypuctoB. K coxaneHuio, Takas MOMYISIPHOCTh HE
MOTIJIa HE OTPa3UThCA Ha SKOJIOTHYECKOW OOCTaHOBKE
1 BHEITHEM OOJIMKe NaMSATHUKOB NMpupoabl. TpaBsiHON
MOKPOB BBITOITAH, PACTUTENILHOCTh HEOJHOPOIHA, Ha
MTOBEPXHOCTH CKaJl MUMEIOTCSl PYKOITUCHBIE HAaJITHCH.
HaGmonaercst HapylieHHe CTPYKTYpbI IIOYB, aKTHBHO
pa3BHTa JIOPOKHO-TPONTMHOYHAS CETh, HEKOHTPOJIUPY-
€MOe TIepEBIKEHHNE OT/IBIXAOIINX TPHUBEJIO K OTOJIe-
HHUIO KOPHEH JAepeBbEB, HEHAIJIEKALIEMY CaHUTapHO-
MY COCTOSTHHIO (MYyCOD).

B 5 kM Ha 10Or0-BOCTOKE OT TMaMsITHHUKA IPUPO-
nel pacnionoxkeno npeanpustue OO0 «T/l “Cesep-
CKU{ TpaHUTHBIA Kapbep”», KOTOPBIA BBIMYCKaeT
CTPOUTENLHBIN IIeOCHb, TIECOK M3 OTCEBOB ApOOIIe-
HUSl IUIOTHBIX WHTPY3MBHBIX TOPHBIX MOPOX, CMECH
Ie0CHOYHO-TIeCUaHble M3 IUIOTHBIX TOPHBIX HOPOJ
TPaHUTOMIHOTO MAacCHBa, YTO OKAa3bIBAET IIYMOBOE
BO3/eiiCTBUE M 3arpsi3HEHHE BO3IYIIHOTO OacceiiHa
MPUIETAONNX TEPPUTOPUI BBIOpOcaMu razoodpas-
HBIX W B3BEIICHHBIX BEIIECTB.

Ha rpanune namsTHUKa NPHUPOABI PacIOIOKEH
aHIIar, ycraHoBieHubld B 2021 1. B paMKax peruo-
HambHOTO TIpoekTa «CoxpaHeHue OMOIOTHYECKOTO
pasHoo0pasusi U Pa3BUTUE IKOJIOTHUECKOTO TypU3Ma
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B CBepaioBckoii oOmactuy. Ilpoune oObekThl O1aro-
YCTPOUCTBA OTCYTCTBYIOT.

PekpeanmonHass Harpy3ka Ha JIECHBIC ILIOMIAIH
paccuMTaHa B COOTBETCTBHH C «BpeMeHHOH MeTo-
JIMKOM ONpE/ICICHUs] PEKPEAlMOHHBIX Harpy30K Ha
MPUPOJIHbIC KOMIUIEKCHI MPH OpPraHH3allid TypH3Ma,
9KCKYPCHUH, MacCOBOTO MTOBCEAHEBHOIO OT/bIXa U Bpe-
MEHHBIC HOpMBI 3THX Harpy3o0k» ([locTaHoBneHue mpa-
BHTENBCTBA. .., 2001).

PesynbratoM HEKOHTPOIMPYEMOW TYPHCTUYECKOH
JICSITENIbHOCTH Ha TPUPOIHBIX TEPPUTOPHUSX SBISICTCS
CHIDKCHHUE ITPUBJIEKATEIbHOCTH JIAHAIIA(TOB. Y YHUThI-
Basi PEKPEALMOHHYIO HATPy3Ky Ha AMSTHHUK IPUPOIBI
«Cxana «COKOIMMHBIA KaMeHb» C OKPY>KaIoIIUMH Jie-
caMmuy», a Takke TPUHUMAs BO BHUMAaHUE PE3yJbTaThl

]
]
|
]
’
I
'
.
1

o0cTieIoBaHusl TEPPUTOPHH, TIE Ha PEKpeannOHHBIX
ydacTKax OTMEYaeTcsi BBICOKAs aHTPOIOTEHHAs Ha-
rpy3Ka, TMPUHSUIA PEIIeHne Cco3laTh Oy(QepHy 30HY
mvpuHoi 100 M (pUCyHOK).

C yderoMm (HYHKIIMOHAILHOTO 30HUPOBAHUS M MIPU-
POOHO-KIMMATUYECKUX YCJIOBHM paiioHa HccaenoBa-
HUSI, C UCTIOIBb30BaHHEM HOPMaTHBHO-TIPOM3BOICTBEH-
HBIX PEIIAMEHTOB TIO HCIIONIB30BAHUIO U CONEPIKAHHIO
MaMSATHHKOB MPUPOIBI pa3paboTaHbl MPOSKTHBIE pellie-
HUSI IPUEMOB OnaroycTpoicTBa Oy(hepHOil 30HBL.

Bxoanas rpynmna — 6e3 GyHKIMK KOHTPOJIS TOCTY-
na. [ToceTnTenu MOryT OeCHpernsITCTBEHHO MOCEIIaTh
TEPPUTOPHIO. BHIMONHAET UCKITIOUUTENBFHO HH(POPMA-
[MOHHYIO U JICKOPATUBHYIO (DYHKIIUIO, COIIPOBOXKIACT-
sl ”HPOPMAITIOHHBIM 3HAKOM.

Macwimao 1:100 000

Ycnoenvie ooo3nauenun:

— I'PAHUIBI TaMATHHUKA ITPUPOABI

— rpaHuIlbl OypepHOt 30HBI

— TEpPUTOPHUS TAMSATHUKA TIPUPOIBI

Kapra-cxema pacrmonoxeHus rpaHuiibl 0y(hepHOi 30HbI TAMSITHHKA TPUPOIBI 00IACTHOTO 3HAYCHUS
«Ckana COKONHHBINA KaMEHb C OKPYKAIOLIUMH JICCaAMID)
Map-layout of the border of the buffer zone of the nature monument of regional significance
“Rock Falcon stone with surrounding forests”
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ABTOMOOMJIbHAS CTOSTHKA MPOEKTUPYETCs 3a Ipe-
nenamu Oy(epHON 30HBI BOJM3U TPYHTOBBIX aBTOMO-
OmnbHBIX opor. [lokpeiTHE — YKpeTUIeHHBIH TpaBHii-
HBIA OTCEB.

Tpoma, BBIMOTHEHHAs W3 JEPEBSIHHBIX JIOLIATBHIX
HACTHJIOB, MPOEKTHPYETCS MO CYIIECTBYIOIIAM TPO-
naM. [laHHbIi MapmpyT OygeT crocoOCTBOBAaTh IOJI-
HOMY BU3YaJIbHOMY BOCHPHSTHIO OCOOCHHOCTEH Tep-
putopun. COIMPOBOXKIAETCS CPENCTBAMH HABHUTAIUN
(ykazaremnsimMn).

CpezncTBa HaBUTanuu U UHQOPMAIIMOHHBIC 3HAKH:

1) cpencTBa HaBWTAlWM: YKa3bIBAIOT HAarpaBie-
HUE TPOTIbI, OCHOBHBIE IOCTOIPHUMEYATENLHOCTH TEP-
puTOpHH;

2) nH)OPMAIIMOHHBIN 3HAK: Y BXOAHOW TPYIIITHI,
¢ onTuueckoii MeTkoi (QR-kox), comepskamiei WH-
(dopmanyo 0 MaMsITHUKE MPUPOABI, CChUIAIOLICHCS
Ha cailT: https:/sites.google.com/view/ooptsokol/.
CaliT comepKUT KpaTKyl0 XapaKTEPHCTHKY 0C000
OXpaHsIeMOU NPUPOAHON TEPPUTOPHUU;

3) 3anpemniaromye W TPEANHUCHIBAIOIINE 3HAKH:
«[Toxanyticta, coOmomaiite yucrory», «Mycop —
¢ coOoiiy;

4) anmutary, nHGOPMUpYOITHE 0 Tparulle Oydep-
HOM 30HBI. YCTaHABIMBAIOTCS HA NIEPECEUEHNH TPAHUL]
C IOporamMH OOIIETO TTOJIb30BAHUS, a TAKXKE B KPaHUX
TOYKax rpaHuIl Oy(hepHO 30HBI.

Marsle apXuTeKTypHbIE POPMBIL:

1) ckameiiku, BHITIOTHEHHBIE U3 CITHIIA, TIPETOoa-
raeTcsl yCTAaHOBKA y BXOJHOM TPYTIITBI;

2) ypHBI, IPOCSKTUPYIOTCS 3a mpenenamu Oydep-
HOW 30HBI, HA TEPPUTOPUH ABTOMOOHIIBHBIX CTOSTHOK,
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BOJIM3H T'PYHTOBBIX aBTOMOOWJIBHBIX Aopor. JlaHHoe
pacronokeHne TO3BOJIUT OeCIpensITCTBEHHO OCy-
LIECTBIIATH BBIBO3 MyCOpa CIELHAIN3UPOBAaHHON Op-
TaHU3allueH.

IIpu 6maroycTpoiicTBe TOMMHKHO COOIMIONAaThCS Tpe-
OoBaHHME pexXrMa 0CO0O0H OXpaHbl — HEJOITYCTHMOCTh
UCKKEHHSI «HCTOPHYECKH CIIOHBILIETOCS OXpaHsi-
emoro manamadTa». g CHMXKEHHS OKa3bIBaeMOIO
HETaTHBHOIO BO3JEHCTBUS TE€XHOJIOTHUS BBIOIHEHUS
paboT 3amIaHupoBaHa C MPUMEHEHUEM TOJIBKO JIET-
KO ManorabapuTHOW CTPOUTEIHHO-TPAHCIOPTHOM
TEXHHUKH, MCKIIOYaIoIeil IOBPEKAEHNE TOYBEHHOTO
MOKPOBa U JIPEBECHO-KYCTAPHUKOBOW PacCTUTEIHHO-
CTH, PyYHOTO WJIM NEPEHOCHOTO OEH30MHCTPYMEHTA.

BriBoabI

B 3akimroueHne OTMETHM, YTO TPH COONIONEHUU
HOPMATHBHO-TIPABOBBIX aKTOB, PETYIHUPYIONIMX HC-
NOJIb30BaHHE U OXpaHy OCO00 OXpaHSEMBIX IIPH-
POIIHBIX TEPPUTOPUM, MOXKHO JOCTHYb COXpPaHEHUS
YVHUKAJTLHBIX KOMIIOHEHTOB TIPHUPOHOMN CpEJIbl, YCTOM-
YHBOCTH U €CTECTBEHHOro OuopaznoodOpaszus OOIIT.

Pazpaborka npuemoB Onaroycrpoiictea OydepHoit
30HBI MAMSITHUKOB MPHPOIBI OOIACTHOTO 3HAYCHUS,
PACIIOIOKEHHBIX Ha TEPPUTOPUN YPAILCKOTO YueOHO-
OTBITHOTO JIECX03a, MO3BOJIUT IMPAaBUIBHO pacmpe-
JISIUTh PEKPEANMOHHYIO HATPY3KY, YAYUIIUTh CaHU-
TapHOE COCTOSTHHE, a TAK)KE CO3JaTh OJIarONpHATHBIC
YCJIOBHUA OJid OTAbIXa B MPUPOAHOM OKPYKCHHU Ha
OCHOBaHUHM pPa3pabOTaHHBIX MPOEKTHBIX MPEIO-
JKEHUH.
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OCOBEHHOCTW O3EJIEHEHMA XPAMOBOI'O KOMIJIEKCA
BO UMA NMPEOBPAXEHUA rOCNOAHA EKATEPUHBYPTA

JIrogmuiaa UBanosHa Atkuna!, Enena Buraanesna MockajieHKo?

1.2 VpanbCkuii rocyIapcTBEHHbIN JIECOTEXHUUECKHi yHUBepcuTeT, ExarepunOypr, Poccus
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Annomayusa. B HacTosee BpeMs CTPOUTCS 3HAYMTENBHOE KOJIMYECTBO XpaMoB B Poccuu, HO
ACIEeKT O3eJICHEeHHs U OJaroycTpoiicTea Majo u3ydeH. Llenbro JaHHOM paOoTHI SIBIISIETCS BBISIBICHUE
0COOCHHOCTH OJIarOyCTPOMCTBA M 03CJICHEHUS — Xpama Bo uMs [IpeobOpaxenns ['0ociomHs ¢ KOMILICK-
COM 3[aHM{, KOTOPBII OTHOCUTCS K XPaMOBBIM KOMIUIEKCaM MaJlbIX pa3MepoB. OCOOEHHOCTH 3TOrO
Xpama — pa3MmelieHre Ha ckioHe. Ha xapakrep penbeda TEppUTOPHU OKa3bIBACT BIHMSAHUE OJIN30CTh
VYKTYCCKHX TOp, YTO SBJISETCS OTINYUTENBHON 0COOCHHOCTHIO 00BEKTA B UepPTE TOpoJa U OTAEIHLHOIO
paiiona. B cTarbe npuBeseH aHAN3 apXUTEKTYPHO-TUIAHUPOBOYHOTO PEILICHHUS JaHHOTO O0bEKTa, CH-
CTEMBI 03€JICHEHU S, U3Y4YEHbI BUIOBOU U COPTOBOM COCTaB IpEeBECHBIX pacTeHuil. [IpoananmnsupoBan
OanaHC TEPPUTOPUH, 0COOEHHOCTH JOPOKHO-TPOIMHOUYHON ceTU U (YHKIMOHAJIBHOTO 30HUPOBAHUS
XpaMOBOTO KOMILIEKCA.

YcTaHOBIIEHO, YTO O3€JI€HEHUE XpaMa IIPOUCXOMIIO CHIIaMHU MPUXO0XkKaH U COTPYIHUKOB, UTO IIPHUBE-
JI0 K OIIMOKaM B INITAHUPOBOYHBIX PELICHUSX U O100pe BUAOBOIO COCTaBa Ha NEPBOHAYAIBHOM JTare
03€eJICHeHUS TEPPUTOPUH XPaMOBOTo KoMIutekca. Ho 1 celiuac 1iis moaaepkanue COCTOSIHUS JTaHAmAadT-
HBIX KOMITO3HIIMH BO3JIe XpaMa He0OXOAMMO MPOBEICHHE COBPEMEHHOTO HHKEHEPHOT0 00yCTPOHCTRA,
B IIEPBYIO OYEPEb CUCTEMBI II0JIMBA.

Knrwouesvie cnosa: o3eneHeHne TEPPUTOPUH, XPAMOBBII KOMILJIEKC, OJIaroyCTpOMCTBO XpaMoOB, BH-
JIOBOM COCTaB, peibed

Jlna yumupoesanusa: Atkuna J1. U., Mockaienko E. B. Oco6eHHOCTH 03€ICHEHHS XPaMOBOTO KOM-
TUIeKca Bo UMs mpeobpaskenus rocrnogus ExarepunOypra // Jleca Poccun n xo3siictBo B Hux. 2023.
Ne 3 (86). C. 82-94. DOI: 10.51318/FRET.2023.3.86.009.
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TEMPLE LANDSCAPING OF THE COMPLEX IN THE NAME
OF THE TRANSFIGURATION OF GOD OF THE CITY FEATURES

OF YEKATERINBURG

Ludmila I. Atkina!, Elena V. Moskalenko?

1.2 Ural State Forest Engineering University, Yekaterinburg, Russia
! atkinali@m.usfeu.ru, https://orcid.org/0000-0001-8578-936X
2 moskalenkoev(@m.usfeu.ru, htpp://orcid.org/0009-0009-6485-1895

Abstract. Currently, a significant number of churches are being built in Russia, but the aspect

of landscaping and landscaping has been little studied. The purpose of this work is to identify the
features of landscaping and landscaping — the Church in the name of the Transfiguration of the Lord
with a complex of buildings that belong to small temple complexes. The peculiarity of this temple is
the placement on the slope. The nature of the terrain of the territory is influenced by the proximity
of the Uktus Mountains, which is a distinctive feature of the object within the city and a separate
district. The article provides an analysis of the architectural and planning solution of this object, the
landscaping system, the species and varietal composition of woody plants are studied. The balance
of the territory, the features of the road and path network and the functional zoning of the temple
complex are analyzed.

It was established that the landscaping of the temple was carried out by parishioners and
employees, which led to errors in planning decisions and selection of species composition at the
initial stage of landscaping the territory of the temple complex. But even now, in order to maintain
the state of landscape compositions near the temple, it is necessary to carry out modern engineering

arrangements, primarily irrigation systems.

Keywords: of the territory, temple complex, improvement of temples, species composition,

landscaping, relief

For citation: Atkina L. 1., Moskalenko E. V. Temple landscaping of the complex «In the
name of the transfiguration of the god» of the city features of Yekaterinburg // Forests of Russia
and economy in them. 2023. Ne 3 (86). P. 82-94. DOI: 10.51318/FRET.2023.3.86.009.

Brenenne

Ogsenenenne EkarepuHOypra wumeer Ooraryio
ucroputo (YKTyc, YKTyCCKuii 3aBom..., 2011; bmaro-
YCTPOUCTBO peKd..., 2022; 3aitmoros, 2012; Kopemna-
HOB, 2020; Kropmieesa u ap., 2021), Ho B TO ke Bpems
O3eJICHEHUE TEPPUTOPUI OTPAHWUYSHHOTO TOIH30Ba-
Hust B ExarepunOypre, B 4aCTHOCTH XPaMOBBIX KOM-
TUIEKCOB, UCCIIE0BAHO HEOCTATOUHO.

YacTh XpaMOBBIX KOMITJIEKCOB PacIojIOKeHa Ha
CKJIOHAX, XapaKTepHBIX AJis roponoB CpenHero Ypa-
na (CmupHoB, 1999). OCoOEHHOCTBIO TaKUX TeEp-
PUTOPHUI SBISETCA COUYETAHWE CIOXKHOTO peibeda
¢ OomnbIIOil Maccol CTUXHMIHO 3aBe3eHHOro ypOo-
Ha3zeMa, YTO 3aTPYIHSET POCT U pPa3BUTHE PACTCHHMH

M3-32 TTOBBIIIEHHON WHCOJSIIINH U OTCYTCTBHUS Pery-
JIUPYEMOT0 MOJIUBA.

B npyrux permonax Poccuum Takike mposBiIseTcs
WHTEpeC K OJIaroycTpoiiCTBy XpaMOBBIX TEPPUTOPHUH.
B u3ydyeHHBIX paboTax yKa3bIBaeTCs, 4TO JaHadr-
HOE 0(OpPMIICHUE OMPE/CIIICT OTHOLICHHE K CAMOMY
XpaMy W SBISIETCS BAXHBIM IO ONTUMH3AIUH yCIIO-
BHEM [JIsl PEJIUTUO3HON AESITENbHOCTH, OTAbIXa MPH-
XO)KaH, COTPYIHUKOB WM HACEJICHHS, MPOXHBAIOIIE-
ro Bokpyr o0bekToB (Mockanenko, 2022; ArkwHa,
Mockanenko, 2022; 2023).

Opnno#t U3 mpoOIeM SIBIISIETCST OTCYTCTBHE KOM-
IUIEKCHBIX HOPMATUBHBIX MOKa3aTelled U PEeKOMEH[a-
LUH 10 IIAHUPOBKE, BUOBOMY COCTaBY U T. 1.
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Lens nanHOW pabOTBI — BBIABUTH OCOOCHHOCTH O0beKTHI

OMaroycTpoicTBa M O3€JICHEHHs] TEPPUTOPUU XPaMO- M MeTO/IbI HCC/IeI0BAHUM

Boro komrurekca Bo mMms IIpeoOpaxenus ['ocmomas XpaMoBBIi KoMmIUieke (ruomanb okono 0,5 ra),

ExarepunOypra v npeuioxkKuTh PEKOMEHAALMH 110 03¢-  PacHoiokeH B UkaloBCKoM palioHe, IO ajpe-

neHeHnto xpamoB CpenHero Ypana, pa3MelieHHbIX Ha ¢y yia. [loxomHas, 2, HOMep Ha KagacTpOBOH KapTe

TEPPUTOPUSIX C AHAJIOTHYHBIM CIIOXKHBIM perbedoM.

66:41:0502095:30 (puc. 1).
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Puc. 1. Pasmemienne xomiuiekca B rpanunax yaun lllepbakosa — [ToxonHas ¥ riaH TeppUTOpumn
Fig. 1. Placement of the complex within the boundaries of Shcherbakov — Pokhodnaya streets and the territory plan
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B cocTaB xpamM0oBOIro KOMIUIEKCA BKIIOUEHBI: XpaM
Bo uMs [IpeoOpakenus ['ocriofgHs, 4acoBHs, aMUHH-
CTpaTHUBHOE 3[laHHWe, Tparme3Has, TyXOBHO-IIPOCBe-
TUTENbCKUN HEeHTpP, caa. OCOOCHHOCTh — CIIOXKHBIN
penbed MECTHOCTH, COPMHUPOBAHHBIM TION BIIHSI-
HUEeM YKTycckux rop (puc. 2) (CmupHOB, 1999).
O. A. DbByxapunoit (2004),
B 1712 . B YkTycckom 3aBoze 1o anpecy [loxomnnas, 2,

ITo wmarepuanam

OBIT TIOCTPOEH JECPEBSIHHBIN XpaM Bo mMs Hwukomas
Yynorsopua. 27 centsaOpss 1806 r. oH cropen, HO
mod3TamHo kK 1867 1. ObUI cO3MaH HOBBIH KaMEHHBIH
xpam. Ilocne 1917 r. xpam Ykryca MHOTrO JIeT ocTa-
BaJICSI 3aKPBITHIM, U TOJBKO B HOsIOpe 1938 1. 3manue
YKTYCCKOW IIEPKBU pelieHueM mpesunuyma Crepl-
JOBCKOTO obmucmonkoma Ne 2331 ObuTO TTepemaHo
IIMHHO-PEMOHTHOMY TpecTy [maBpesuna. B rombt
Benukoit OredyecTBeHHON BOWHEI B 31aHUH ¢ 1942 1.
pa3MECTHIICS 1eX HBaKyHPOBAaHHOTO M3 MOCKBHI 3a-
Boja Ne 145, BeIMyCKaBIIETO MOPUCTYIO PE3UHY IS

HYXI (poHTa, Mo3aHee Ha3BaHHBIN «CBepIIOBCKHI
3aBOJ] F00HUTOBBIX u3nenui» (Crapeiiuii Xpam...,
2023). OTXompl MPOU3BOACTBA TPEATIPUATHS, a TAKKE
TBEpBIC MPOAYKTHI TOPEHUsI TIOCIIE KPYIHOTO ToXKapa
1944 1. cxaAMpoOBAIUCH HA F0KHOM CKJIIOHE TeppUTO-
pHH, YTO BBI3BAJIO 3HAUYUTENBHOE 3arpsi3HEHUE MOYBBI
u ee 3akucinenre. C 1995 r. BHOBb cTanM MPOXOAUTh
oorocmyxenus (Crapeiimiuii xpam. .., 2023). B aToT xe
NEPHOJl HAa4aloCh BOCCTAHOBJICHHE M HNpHJIETaroLien
teppuropui. [1o BocmoMuHaHuAM Npuxoxat, B 1996 .
OBLTN TIPUBE3CHBI 2—3-JICTHUE CESHIIBI eJICH, JTMCTBEH-
HULBL, Keapa u3 JecoB Bepxotypss. Ot ['op3eneHcTpost
MOTY4EHBbl TEPBbIE CaXEHIB! crupen cepoil. [laH-
HBIE BBl JICPEBBEB M KYCTAPHUKOB XAaOTHYHO OBLIN
pa3MeIleHbl Ha TeppuTOpuM 0e3 ydera IJIaHUPOBKU.
B 2003 1. cknoH ¢ roro-3amna{Hoil CTOPOHBI TEPPUTOPUN
OBLT OUHIILIEH OT CKOTIIICHUH Ca’K! ¥ CTPOUTETHHOTO My~
copa, 3aTeM Ha 3TOM MecTe 3aJI0KuIH can. OCHOBHbIE
MOCa/KU B caay Obuth ocymectieHsl B 2003-2005 rr.

Puc. 2. Can Ha 1o)xHOM cKkitoHe. @oTo A. Andepos
Fig. 2. Garden on the southern slope. Photo by A. Alferov
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Jns aHanu3a MIaHUPOBOYHOIO PELICHUS TEppH-
TOpUHU HCTONb30BaHbl noctynHble I'MC-marepuaisbl.
MuBeHTapuzaiysa npoBeneHa Ha OCHOBE «METOIUKI
WHBEHTAPU3ALMKU TOPOACKUX 3€JECHBIX HACAXKICHUM»
(2022).

Bamanc teppuTopum cocTaBiieH Ha OCHOBE JaH-
HbIX MarepuanoB 'MC, Haxomsmmxcs B oOIIeM 10-
ctyne. Buapl ompenensnuce mno «OmnpenenuTternto
IepeBbeB M KycTapHUKOB Ypama» (Mawmaes, 2000).
bann canurapHoro cocrosHus omnpezaensica no Ilo-
CTAHOBJICHHIO TpaBuTenscTBA PO oT 09.12.2020 1
Ne 2047 «O06 ytBepxnenun [Ipasun canurapHoii 6e3-
ormacHoCTH B jecax» (2020).

Pe3yabTarhbl HCCJIE10BAHUI
U UX 00CY:KIeHHsI

@OYHKIIMOHAIBHO HAa TEPPUTOPUHU Xpama MOXKHO
BBIIEIUTh 30HY TSI MacCOBBIX MEpOIPHATHH (TLI10-
IajKa IMepei XpaMmoM), MPOTYIOYHYIO 30HY, COBME-
IIEHHYIO C 30HOM TUXOTO OTJIbIXA.

B obmem Oamance mons o3eeHEeHUs] HEBETHKa —
11,5 % (tabn. 1), OCHOBHas K& MPHUXOAUTCS HA TIO-
CTPOUKH U TIOPOKHYIO ceTh — 88,5 %, 9T0O XapaKTepHO
JUTSE MAJTBIX XPaMOBBIX TEPPUTOPHIA.

HecMmotps Ha HeOonbIIue pa3Mepsl, UMEHHO 03€-
JICHEHUE NPHUJIAET TEPPUTOPUU NPUBJIEKATEIbHBIN
00JIMK 1 cBOeoOpasue. YCIOBHO BCS TEPPUTOPHS, TT0-
KpBITasi PACTEHUSAMH, JCITUTCS Ha YeThIpe parMeHTa:

Tabnuya 1

Table 1
banaHc TeppuTOpHH XpaMOBOTO KOMILIEKCA
The balance of the temple complex territory

caJ Ha IOro-3alaJHOM CKJIOHE, TePpUTOpHs 3a Xpa-
MOM (BOKPYT MaMSATHOTO KpecTa), TEpPUTOPHS BIIOTb
F0KHOM CTEHBI XpaMa 1 CT€Ha C BEPTUKAJIbHBIM O3€eJie-
HeHueM (Tabm. 2). Kaxnapiid pparMeHT uMeeT OTarYH-
TEeJbHbIE YEPTHI.

[ImaHupoBKa TEPPUTOPUH XPaMOBOTO KOMILIEKCA
3agaercs pesnbe)oM TEPPUTOPUH, OIU30CThIO YKTYC-
CKHX TOp U COIIacyeTcs ¢ MOTPEeOHOCTIMH B peasinza-
[IMHA PEIIUTHO3HBIX 00psSA0B (KpecTHRIN xXom). B mmpo-
CTPaHCTBEHHOM PEIIEHNH Ca/la Ha CKJIOHE XpPaMOBOI0
KOMIUIEKCa IpeoliaaeT nei3axHbIil 00IUK. AKIICH-
TOM SIBJISIETCSI INIABHOE 3/laHKE XpaMa, OT KOTOPOIo Ha-
YHMHAETCA OCHOBHAs ajuies, MPOJIOKEHHAs 10 F0XKHON
CTOpPOHE OT IIEHTPAJIBHBIX BOPOT K Xxpamy. Jlopox-
HO-TPONMHOYHASl CeTh BHYTPH cCaja CKJIaJAbIBajach
CTHXMIHO KaK TPAaH3UT OT LIEHTPaJIbHBIX BOPOT. Bee
JOPOXKKU O(OPMIICHBI KaK aJlJIeH TMOCaJKaMH CITHPEH
AMIOHCKON U KU3UJIbHUKA ONIECTALIETO.

OcHOBHasl 4acTh caja Ha CKJIOHE UMEET CBOOO.-
HYIO MeH3aKHYI0 ITaHUPOBKY, OTpaxas UICI0 BOCCO3-
JaHU DIeMCKoro casa (puc. 3).

HexoparuBHoe odopmiieHre ¢GopMupyercs 3a
CUeT IBETYIIMX BECHOM KYCTapHHKOB U JEPEBBEB,
a JIETOM — IBETOYHBIX KyIbTyp. OHHM HpPUCYTCTBY-
IOT Ha LEHTPAIbHOW IUIOMAAKe, B Caay M Yy BXoda
B Xpam (puc. 4, 5). B nBeTouHOM odopMIIeHUHU HC-
MIOJIB3YIOTCSI PA3JINYHBIE COPTa METYHUU I'MOPHIHOM
(Petunia Juss.).

Tabnuya 2
Table 2
Bbananc o3zeneHeHHOM TeppUTOpUU
The balance of the green area

No Kareropus ITnomans, M2 | Tons, % o Kareropus ITnomane, M | Tons, %
- Category Area, m? Share, % - Category Area, m? Share, %
Crtpoenust Can Ha ckIloHe
! Buildings 1923 40,4 ! Garden on the slope 255 48,6
5 OseneHenue 525 115 Tepputopus 3a XpaMoM
Landscaping ’ (maMsATHBII KpecT)
2 . . 150 28,6
The territory behind the
Hopoxno-TponunotHas temple (memorial cross)
3 |cethb 2322 48,1 N
Road and path network TeppuTopus BIOIb I0KHON
CTECHBI Xpama
4 Bcero 4760 100 3 The territory along the 120 228
Total southern wall of the temple
Bcero
4 Total 525 100
BeprukanpHoe o3eneHeHus
> Vertical gardening 20 100
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B 1uBeroBoii manuTpe mNpeoOSaNaOT CBETIIBIC
ToHa (OenBIid, PO30BBI). DTO CBSA3aHO C TEM, 4YTO
B mpecTonbHbIN npasauuk [Ipeodpaxenus [ocnoans
XpaM YKpallarT [IBETaMH CBETJIBIX OTTEHKOB, MpPEHU-
MYIIIECTBEHHO BBIPAIICHHBIX Ha TEPPUTOPHUH XPaMo-
BOT'0 KOMILIEKCA.

OCo0EHHOCTBIO TEPPUTOPHUHU 33 XpaMoM (BOKPYT
MTOKJIOHHOTO KpEecTa) SBJSETCS CTeHAa C BEPTHKAIIb-
HbIM o3esieHeHueM. [IpotsskeHHocTs ee moutu 30 M
U BBICOTA 3 M.

Omna Bcs yBHTA JIMaHaMU BUHOTPAa MSATHINCTOY-
KOBOT'0, KOTOPBIII B OCEHHUH MEPUOJ OKPAIIUBACTCS
B IPKO-KPACHBIH LIBET.

la3oH ¢ nmexopaTMBHBIMH TOCAAKaMu (TpU €lu
komtoune, copT «bmo JlaiiMoHA»), pacronoKeHHbBII
C IOKHOHM CTOPOHBI XpaMa, HaXOAMUTCS B Haubosee He-
ONaronpusATHBIX YCIOBHUSX: B JIETHUI MEPUOJ OH Tie-
PECBIXaeT U KENTeeT, TaK KaK OCHOBHOH ITOJIMB IPO-
BOJUTCS HA YYacCTKaxX C JEKOPAaTUBHBIMH LBETYLIMMU
KyCTapHUKaMH.

Ha ocHoBe CBOJHBIX BEAOMOCTEW MOJAEPEBHOMU
MHBEHTapU3alluK HaCAXKIEHUH XPaMOBOTO KOMILJIEKCa
YCTaHOBJICHO, 4TO Ha TeppuTopuu 10 BHIOB AepeBbEB
npeacTaBieHsl 57 3k3. (26 % ot o01ero KojauyecTna
BHJIOB JIPEBECHBIX) (Tabi. 2) u 22 BUAA KyCTapHUKOB
npouspactaroT B konuuectse 161 ak3. (Tadm. 3).

Puc. 3. JIpeBecHble pacTeHHs caja v IeKOpaTUBHbIE TPYNIEL Ha ckioHe. Poto Jleonnna Macnosa
Fig. 3. Woody garden plants and decorative groups on the slope. Photo by Leonid Maslov
1 — sibmonst nomarHss, copT «bensiii Hamuey (Malus domestica Borkh Naliv belyi); 2 — nepen Oensbrit, copt
«Cubupuka Bapuerara» (Cornus alba L. Sibirica Variegata); 3 — MoxoKeBeIbHHUK Ka3alkuii, copt «Poxepn Jxem»
(Juniperus sabina L. Rockery Gem); 4 — MoxKeBeNbHHK KazalKuid, copT «Apkaaus» (Juniperus sabina L. Arcadia);
5 — enb komrovast, copt «biro daiimonn» (Picea pungens ENGELM. Blue Diamond); 6 — ropreH3ust Merensaaras,
coprt «JlaiimnaiiT» (Hydrangea paniculata SIEBOLD Limelight); 7 — rpynmna n3 cupeHei U ciipeii: CHpeHb
THAIMHTOIBETKOBAsI, copT «bropdon» (Syringa x hyacinthiflora Buffon), cupens xuratickas, copt «ComxnHa
(Syringa x chinensis WILLD. Saugeana), cniupest cepast, copt «I'pedmieiim» (Spiraca Xcinerea ZABEL Grefsheim);
8 — anprimHapwmii; 9 — munaans crennoit (Prunus tenella BATSCH ); 10 — cocna ropaasi, copt «Myryce» (Pinus mugo
TURRA var. Mughus); 11 — MoxokeBenbHUK BUPTUHCKHH, copT «I'pert Oym» (Juniperus virginiana L. Grey Owl);
12 — roprensus bpermmneiinepa (hydrangea bretschneideri DIPPE); 13 — kuzmisHuk 6necrsimmii (Cotoneaster lucidus
SCHLTDL.); 14 — s6nons rubpuanas, copt «IIpodeccop Lnpenrep» (Malus hybridus Sprenger); 15 — rpynma
W3 TOPTEH3WI M CUPEHNU: TOpTeH3ns MeTenbyaaras, copt «Pantom» (Hydrangea paniculata SIEBOLD, Phantom),
cupeHb Meiiepa, copt «Ilammbun» (Syringa meyeri C.K.SCHNEID. Palibin), Mupukapus J11COXBOCTHKOBAs
(Myricaria bracteata ROYLE); 16 — enp xomouas Picea pungens, copt «Imayxa Ap6op» (Picea pungens Engelm
Glauca Arbor); 17 — ra30H u3 371aK0B
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Puc. 4. Bun u3 cazna Ha BXoHYI0 30HY xpama. ®oto A. Andeposa
Fig. 4. View from the garden to the entrance area of the temple. Photo by A. Alferov

Puc. 5. OopmieHne oJHONETHUMH IEKOPATUBHBIMH pacTeHUAMH Oecenku B cany. @oto A. Andepoa
Fig. 5. Decoration with annual ornamental plants of a gazebo in the garden. Photo by A. Alferov
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Tabnuya 3
Table 3

XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB A€PEBLEB, MPOU3PACTAIOIINX HA TCPPUTOPUN XPAMOBOI'O KOMILIICKCA

Characteristics of the main types of trees growing on the territory of the temple complex

Cpenuuit
JHaMeTpP Cpennuii 6ann
. Kon-Bo, mt. Ha BeIcOTE 1,3 M Bricora CaH. COCTOSHUS
Bunu copr pacrenuit Quantity, CTBOJIA, CM PACTEHIA, M The average
Type and variety of plants . ’ ? Plant &
pieces Average diameter hei score of the
eight, m
per 1,.3m san. states
tree trunk, cm
Enpb obbikHOBeHHAs (Picea abies (L.) H. Karst.) 26 22,68 9,35 2,10
Enp xonrouast (Picea pungens Engelm.) 12 20,78 10,30 2,20
Jlucteennuua esporneiickas (Larix europaea D. C.) 1 35,56 18,00 2,15
Tuxta cubupckas (Abies sibirica Ledeb) 2 15,34 7,10 2,85
CocHa cubupckast kenposasi (Pinus sibirica Du Tour) 1 17,46 7,40 2,18
Jy6 uepeurgarstii (Quercus robur Salisb) 3 12,3 5,60 2,45
Knen ocrponucthslii (Acer platanoides L.) 3 20,34 12,30 2,25
Knen npupeunstii (Acer tataricum subsp. Ginnala) 1 10,30 420 2,75
Sononst rubpunnas (Malus hybridus) 2 10,21 5,20 2,72
S6nons nomauuss (Malus domestica Borkh) 6 12,39 5,56 2,22

Bcero

57

Hpeo6ﬂaaaHHe KyCTapHHUKOB CBA3aHO C Ma-

JBIMH pa3MepaMU TEPPUTOPUM o3eicHeHus. Kom-
MMO3WIAA M3 KPYIHBIX AEepeBbeB ObLTH OBl HECO-
pasMepHbl ¥ MeIlali BOCHPHUATHIO XpaMa Kak
OCHOBHOTO akieHTa. [103ToMy OHU pa3MelIeHbI eH-
HUYHO, MPEHMYIIECTBEHHO BJIOJb CTCH U BO BXOJ-

HOH 30HE.

MIPOEIKEN YaCTH YIULIBI.

Ha wucropuueckux marepuanax doroapxusa IIpe-
oOpaxeHckoro xpama (Dotoapxus..., 2023) BUIHO,
YTO paHee KPyIHbIE e 00paMIISIIA TEPPUTOPHUIO Xpa-
Ma (puc. 6), HO B Te TONbI TUIOIIA/Ib KOMILIeKca Oblia
ropaszo MeHbIIIe, UMeTia APYTYIo ITaHUPOBKY. OCHOB-
HOU BHJ] HA TEPPUTOPHIO (HOPMHUPOBAIICS CO CTOPOHBI

Puc. 6. Xpam IIpeobpaxenuns ['ocionus. Bun ¢ roro-Bocroka. Hawano 1900-x romoB u B HacTosIIee BpeMs
Fig. 6. The Church of the Transfiguration of the Lord. View from the southeast. Early 1900s and present
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B mnacrosee BpEMs BBICOTA IMPOU3PACTAIOIMIUX

CaHI/ITapHOC COCTOSIHUC IOCPCBLECB U KYCTApPHUKOB

nepeBbeB okoiio 10 M, Tak Kak OHU BCE MEPHUOIMYE- BapbUPYeT OT KaTETOPUH «XOPOIIO» JO KaTeropuu

CKH KpoHUpYIoTCcs. KycTapHHKH TakKe IMOABEPTalOT-  «YHAOBIETBOPHUTEIHEHO)

(Meromuky ~ WHBEHTapH3a-

cs1 GOPMOBOYHBIM CTPHKKAM: OHH PEUMYILECTBEHHO  IHH..., 2022) (Tabum. 3, 4).

mapooOpasHele. VckitoueHne — KuBasi U3ropoip U3
KH3WIIbHUKA OJIECTAIIETO — MPSIMOYTONbHAS CTPHKKA.

XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB KYCTAPHHUKOB MMPOU3PACTAOIINX

Ha TEPPUTOPHH XPaMOBOTO KOMILIEKCA

Tabnuya 4
Table 4

Characteristics of the main types of shrubs growing on the territory of the temple complex

Beicora Cpennuii 6amn
Bua u COpT pacTeHusl K(S]u-:r(:{itu;r pacreHus, M CaH. COCTOSIHMSI
Type and variety of plants . Plant The average score

pieces height, m of the san. states
Bapbapuc oObikHOBEHHBIH (Berberis vulgaris L.) 14 1,20 2,32
CocHa ropHas (Pinus mugo Turra) 1 1,50 2,20
WBa nonsyuas (Salix reptans) 5 0,30 2,25
Munpans crenHo# (Prunus tenella Batsch) 6 1,54 2,20
Toprensus merenvuaras (Hydrangea paniculata Siebold) 12 1,40 2,10
Toprensus bpermneiinepa (Hydrangea bretschneideri Dippel) 1 1,30 2,10
®Dop3aurus npomexxyrouas ( Forsythia Intermedia L.) 3 1,80 3,56
MosxkeBenbHUK Ka3aukuii (Juniperus Sabina L.) 10 0,70 3,25
MosxkeBeNbHUK BUPTUHCKUH (Juniperus virginiana. L.) 6 0,80 2,35
Tys 3ananHas (Thuja occidentalis L. ) 4 0,80 2,10
Bosipeiinmk npeBoBuHbIN nsiTuniectHynblii (Crataegus pentagyna L.) 2 5,20 2,10
Kusunbnuk onecrsiuuii (Cotoneaster lucidus Schltdl) 36 0,70 2,00
Po3a mopumnucTas (Rosa rugosa Thunb) 18 0,75 2,90
Cupenb Metiepa (Syringa maierei J. H. Lev.).) 4 0,73 2,60
Cupenb kutaiickas (Syringa x chinensis Willd). 4 2,20 2,10
Cupenb ruanyHToUBeTKOBas (Syringa * hyacinthiflora) 1 2,20 2,20
Cupenb o0ObIKHOBeHHas (Syringa vulgaris L.) 4 2,20 2,33
Crupest sinoHckas (Spiraea j aponica L.) 25 0,60 2.15
Cnmpes cepast (Spiraea x cinerea Zabel ) 1 0,90 2,15
Hepen 6enbrit (Cornus alba L.) 1 1,30 2,00
Bepeckner kpwinaretii (Fuonymus alatus L.) 2 2,30 2,45
Mupukapus ucoxBoctukoBas (Myricaria bracteata Royle) 1 0,60 2,30

Bcero 161

Ipumeuanue. TIpUCYTCTBYeT BepTHKaIbHOE O3€JICHEHHWE. BWHOTpan MATHIMCTOYKOBEIN (Parthenocissus

quinquefolia (L.) Planch.), miomans 90 M%, cpeHuii 6as1 cCaHUTAPHOTO COCTOSTHUS 2.

Note. There is vertical landscaping. Five-leaf grape (Parthenocissus quinguefolia (L.) Planch.), area 90 m?,

average score of sanitary condition 2.
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Kak BuiHO M3 NaHHBIX, IPUBEACHHBIX Ha pHC. 7,
M0 KOJIMYECTBY 3K3EMIUISIPOB Ha TEPPUTOPHU TPEOO-
JaJlat0T XBOMHBIE, COCTABIIsIsI B cyMMe 74 % ot o01e-
ro KOJIMYECTBA JEPEBLEB, U3 JMCTBEHHBIX — SIOJOHH
(14 %).

BuznoBoii cocraB KyCTapHHKOB Topas3lo pa3Ho-
obpasznee (cMm. Tabm. 4, puc. 8). Ilpeobnanmator 1o
KOJIMYECTBY BHJBI, KOTOpbIe (DOPMHUPYIOT >KUBYIO

11%

21%

W3ropoJib, — KM3WIBHHUK Onectsimuii (22 %) u cnu-
pest simoHckas (6onee 15 % oT o0IIero KomMuecTsa).
OcranbHble pacTeHUs coOpaHbl B JIEKOpAaTHBHBIE
TpyIIBl B caly Ha CKIIOHE. B cocraBe rpymm mpen-
craBieHbl or 7 1m0 11 % ot oOmiero kojmuyecTBa
KyCTapHUKOB BBl Oapbapuca 0OBIKHOBEHHOTO, TOP-
TEH3UH METEIBYATOM, PO3bl MOPLIMHUCTOM.

B Esnp 00bIKHOBEHHAS
EEnp komoyas

50 516 10HS JOMAaIIHAS
B {y6 uepenraaThrit
B KeH 0CTpOIHCTHBIN
[OIIuxTa cudbupckas
B 16 10Hs TUOpUHASL
@ CocHa cubupckas
M JIucTBeHHUIA
O KieH npupedHBIH

Puc. 7. JloneBoe yyacTue BUAOB JEPEBLEB B 03€JICHEHUM TEPPUTOPUHU
Fig. 7. The share of tree species in the landscaping of the territory

B KH3HIbHHK OecTAImHH

B Cniupes AnOHCKas

OPo3a MOpIIHHHCTAA

M bapGapHc 0OBIKHOBEHHBIH
M [ opTeH3HA MeTenpyaTas
O MozoxkeBeTbHHK Ka3alKHH

B MuHIa1b CTEITHOH

6% MO oKeBeIbHHK BHPTHHCKHIH

W I1Ba nomsyyas

@ Cupens Meiiepa

B CHpeHb KHTaHCKasd

W Tys 3amagHas

B CupeHb 0OBIKHOBEHHAsA

W ©op3HIHA IPOMEKYTOTHAA

O BuaplIpeicTaBlIeHHBIE B KOIHYECTBE 1-2 3K3.

Puc. 8. JloneBoe y4yacTre BUIOB KyCTapHUKOB B 03€JICHEHUH TEPPUTOPHH
Fig. 8. The share of shrub species in the landscaping of the territory
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BoiBoabl

XpamoBbIii KoMImieke Bo uMs [Ipeobpaskenus [o-
CIIOZIHS BEJET CBOIO McTopHIo ¢ Hadana X VII B.: ot ge-
PEBSIHHOTO XpaMa Ha TEPPUTOPHH YKTYCCKOTO 3aBOAA
JI0 KOMIIJIEKCa KaMEHHBIX 3[[aHWH U TIpHJIeTaroIiei Oma-
TOyCTPOEHHOH TEPPUTOPHH B HACTOSILEE BPEMSI.

Ha coBpemennoe odopmieHue TeppuUTOpHH TO-
BIVSIUTH CIEAyIoMre (hakTOpPBI: MPUPOTHBIE YCIIOBHS,
B IIEPBYIO O4Yepeab penbed, pazMep IUIOMAId Xpamo-
BOTO KOMILJIEKCA, OIpENEIISIONIA OataHc dIEeMEHTOB
OJyaroycTporcTBa, ¥ HEOOXOIMMOCTE TTOAYNHEHHS Ka-
HOHUYECKHUM IIEPKOBHBIM TPEOOBAHUSIM.

Penbed 00ycimoBUII XapakTep O3€ICHEHUS B BHIIC
caJia Ha CKJOHE, CO3IaHHOTO AaHAJOTWYHO y4YacTKaM
YaCTHBIX CaJ0B, O Ye€M TOBOPUT OOJBIIOE KOJIWYe-
CTBO ACKOPAaTHUBHLIX BUIOB, Tpe6y}onmx TIIATCIIbHOI'O
M TIOCTOSIHHOTO yxoma. M3-3a pembeda pa3memienne
IJIABHOTO Xpama CMEIIEHO C LIEHTPUYECKOTO IMOJIOAKE-
HUIO K KPaeBOMY, HO TIPH 9TOM JIaHIIA(T 3aMbIKaeTCsI
BOKpYT BCETO XpamMa, Tak YTO OlaroyCTpOeHHas 03ee-

Ne 3 (86), 2023 .

HEHHAasi TEPPUTOPUS COIIPOBOXKIACT MPUXOXKAH BO Bpe-
M$ KPECTHOTO XOIa.

Teppurtopus XpamMoBoro Komrurekca Bo ums [Ipeoo-
paxenus [ocnogHs umeer OajlaHC TEPPUTOPUU CBOII-
CTBEHHBIII BCEM MaJibiM XpaMOBBIM KomIuiekcam Eka-
TepuHOypra, rae O3eJCHEHHIO BBIZETIeHa HeOONbIIas
JoJis OT oO1iel miomany repputopun (Atkuna, 2019;
Atkuna, Mockanenko, 2022). OCHOBHYIO 4acTb Tep-
PUTOPHH 3aHUMAET JTOPOKHO-TPOIIMHOYHASL CETh, YTO
HEOOXOIUMO JTs IPOBENICHUSI PEIUTHO3HBIX PUTYAJIOB,
B TIEPBYIO OU€peb KPECTHOTO XO/a.

IIpu QopmupoBaHHH HEKOPATUBHOTO OOJIHKA
y4acTKa ObLIM BKJIIOUEHBI 3JIEMEHTBI, OTPaXKAFOIIUE
XpUCTHAHCKHE 00pa3bl DJEeMCKOTO Cajia: II0IOHOCS-
e sI0IOHH, KyCTapHUKH W OJHOJIETHUE IIBETOYHBIE
KYJIBTYpbl C HEKHBIMUA CBETIBIMH OTTCHKAMHU: Oe-
JIbIe, PO30BBIC, KPEMOBBIE, UYTO COBNAAAET ¢ 0hopM-
JIEHWEM KPYITHEHIIIETO XPaMOBOTO KOMILIEKCa BO UM
cBaTbix llapcTBenHbix CTpacTOTEpHIICB B YPOUUIIE
TI'anuna fma.
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Annomayua. Ha npumepe Ypanbckoro yueOHO-ombITHOTO Jiecxo3a (YYOJI) Ypambckoro rocy-
JIapcTBEeHHOTO JiecoTexHndeckoro yauBepcurera (YIJITY) npeanpuHsaTa MOIbBITKA aHATH3a JIECHOTO
($oHza 1Mo rpymIaM TUMOB Jieca U JecHbIM (opmanusaM. BeimonHenHas paboTa mo3BoisieT OObEKTHBHO
OLICHUTH JecopactuTenbHble yeiaoBuss YIJITY, HHTEHCUBHOCTh CMEHBI MOPOJ U HAJIMYUE KOPEHHBIX
Y TIPOM3BOJHBIX THIIOB JIECa, a TAaKXKe BO3PACTHYIO CTPYKTYpy ApeBocToeB. Pabora BEIMONHEHA C HC-
nonb3oBanueM [ UC-texnonoruii 1 6aHka JaHHBIX JIECOYyCTPOUTEIBHBIX MaTepHAJIOB.

[ony4eHHbIE TaHHBIE TIO3BOJISAT HA HAYYHOH OCHOBE MOJ00paTh YYacTKH IUIS CO3JaHMs HayYHBIX
1 OTIBITHO-TIPOU3BOACTBEHHBIX OOBEKTOB IO U3yUEHHIO JIECOBOIACTBEHHOU 3(h(heKTHBHOCTH Pa3IMIHBIX
BUJIOB pyOOK CHENBIX U MEPECTONHBIX HACAKACHUH, a TakxKe pyOoK yxoxa.

AHanm3 MOMyYCHHBIX JaHHBIX HE TOJBKO COKPATUT PACcXOAbl HA CO3JJaHUE OTBITHBIX 0OBEKTOB, HO
n OyeT crocoOCTBOBATh COBEPIICHCTBOBAHUIO MTPOTHBOIIOKAPHOTO YCTPOWCTBA, a TAKXKE IMOBBIIICHHIO
MPONYKTUBHOCTH JiecoB. [lociennee ocobeHHO BakHO, eclu yuecTs, uto Y YOJI VIJITY sensercs Oa-
30BBIM TIOZIpa3/ielieHHEM, HAIleJICHHBIM Ha COBEPIIEHCTBOBAHUE MTOJTOTOBKH BHICOKOKBAITU(UIIPOBAH-
HBIX CIIELHAJIMCTOB JIJISl JIECHOIO KOMILJIEKCA.

Knrwouesvle cnosa: y1eOHO-OTIBITHBIN JIECX03, TECHOW (POHI, TPyIIIa TUIIOB Jieca, iecHas popmanus,
OTBITHBIN O0BEKT

Jna yumuposanua: Kputepun moadopa HacaXIeHHWH Uil OMBITHRIX pyook / I. A. T'ogoBaios,
C. B. 3anecos, II. H. CypaeB, 1. A. Mumikuna // Jleca Poccun n xo3siictBo B Hux. 2023. Ne 3 (86).
C. 95-105. DOI: 10.51318/FRET.2023.3.86.010.
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Abstract. On the example of the Ural educational and experimental forestry (URSF) of the Ural state

forest engineering university on aftempt was made to analyze the forest fund by groups of forest types
and forest formations. The work performed makes it possible to objectively assess the forest conditions
of the university the intensity of breed change, the presence of indigenous and derived forest types as the
age structure of forest stands. The work was carried out ising GIS-technologies and data bank of forest

management materials.

The data obtained will allow on a scientific basis to select sites for the creation of scientific and

experimentally production objects for forestry effectiveness studying of various types of cuttings in

mature in mature and overmature stands as well as for thinning.

The analysis of the data obtained will not only reduce the cost of creating experimental facilities,

but will also improve the fire-fighting device, as well as increasing the productivity of forests. The latter

is especially important considering that UEET of the USFEU is a basic subavision aimed at improving

the training of highly qualified specialists for the forest complex.

Keywords: educational and experimental forestry, forest fund, group of forest types, forest

pharmacy, experimental facility
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Beenenue

ImaBHOM 3amadell 1ecOBOACTBA OBLUIO U OCTAETCS
MOBBIIIICHUE TPOIYKTHBHOCTH JISCOB NPH COXPaHEe-
HUU WX YCTOWYMBOCTU U OOECIIEYEHHOCTH TOCTOSH-
cTBa Jeconons3oBanus (Jlyranckuit u ap., 1995; 3a-
necos, Jlyraunckwmii, 2002). Pemmenune nanHo# 3amaun
HEBO3MO)XKHO 0€3 COBEPIICHCTBOBAHUS PYyOOK CITEIIBIX
Y TIEPECTOMHBIX HACaXJICHUH, a TaKkke pyOoK yxona
(3anecos, Jlyranckuii, 1989; Kazaunes u ap., 2006;
Jlangmadtaeie pyoku, 2007; Pomp pyook..., 2013;
HanueBa, 3anecos, 2016; 3anecoB u np., 2016; 3a-
necoB, 2020). Ilpu sToM ykazaHHBIE PYOKHU JOJHKHBI
MIPOBOAUTHECS HAa 30HAIBHO (IMTOA30HAIBHO)-THITO-
JIOTUYECKOH OCHOBE, MOCKOJIbKY MMEHHO THIl Jieca
B KOHEYHOM CUETE ONPEICIISET MPOU3BOAUTEIBHOCTh
npeBoctoeB (Bmusaue. .., 2019; ®omun u np., 2021;

Development..., 2021; Cocras..., 2022; O6ieeBpo-
MeHCKue MOAXOMH. .., 2022).

B nensx coBepuieHCTBOBaHHS PyOOK M UX TEXHO-
noruit (CopTUMeHTHas 3aroToBKa. .., 2015) cozmgarorcs
Hay4HBIE W OIBITHO-TIPOM3BOJCTBEHHBIE OOBEKTHI, Ha
KOTOPBIX OCYILECTBISAETCS MOHUTOPHHT 33 COCTOSIHH-
€M HacCaXJeHUH, MpoiiieHHbIX pyOkamu. [l aTux 1e-
Jiel co3llaHbl CrieluaibHble yupexaenus. [Ipumepom
MOXKET CIIY>KUThb YPaJbCKUH y4eOHO-ONBITHBIN J1€CX03
(YYOII) YpanbsCKoro rocynapcTBEHHOTO JICCOTEXHIYE-
ckoro yausepcureta (YIJITY).

B 1O xe Bpems mid TOMydeHHs perpe3eHTa-
THUBHBIX PE3YJIbTaTOB HEOOXOAWMO, YTOOBI Hay4HbIE
W ONBITHO-TIPOM3BOJCTBEHHBIE OOBEKTHI 3aKJIaJlbI-
BaJIUCh B HACWKACHHUAX HauOonee MpeacTaBIeHHbBIX
TPYTII TUMOB Jieca. TOMBKO B 3TOM CiTydae MoTydeHHbIe
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pe3yaBTaThl MOXXHO TUPAXKUPOBATH B KOHKPETHOM JI€C-
HOM paiioHe U 3a ero npenenamu. [locienHee BbI3bIBa-
€T HeOOXOAMMOCTh aHAIIN3a pacIpefeNieHns] HacaKe-
HUI pa3M4HbIX (OpMaIUil 110 TPYIIIaM THUIIOB Jieca,
BO3pacTa M IPyTUM TaKCAIlHOHHBIM TTOKA3aTeIIsIM.

Ilenbto uccnenoBaHUMN SABIACTCS aHAIM3 pacipe-
nenennsa HacaxngeHun YYOJI VIJITY no mecHbIM
(dopmanusaM, THIIAM Jjieca U JAPYTMM TaKCAI[HOHHBIM
MOKa3aTeNsiM Il ONTHMU3AIMK TI0I00pa YYaCTKOB
JUTSI 3aKJIa[IKA HAYYHBIX U OMBITHO-TIPOU3BOACTBEHHBIX
00BEKTOB.

O0beKTBI
U METOANKA HUccIe0BaHMI

Br16op BUIOB pyOOK CIIENbIX M MEPEeCTONHBIX Ha-
CaKACHHUH, a Takke pPyOOK yxXoma, WHTEHCUBHOCTB
M3PEKUBAHUSI M TEXHOJIOTHH MPOBEACHUS OIMHUPAIOTCS
Ha JiecopacTUTenbHOe pakoHupoBanne (KomecHUKoB
u 1p., 1973) u ucnonb3yemMyro B JaHHOM PErHOHE JIeC-
HYIO TEXHOJIOTMIO M paclpe/elieHHe THUIIOB Jieca II0
rpymmam (Pexomennarwm. . ., 2017).

B kauectBe 00BEKTa HCCIEHOBAHUN BBICTYIAJ
necHoit poua YYOJI YIJITY. Ha ocHoBaHuu 6a3 naH-
HBIX JIECOYCTPOUTEIHHBIX MaTEePHaJiOB C TTOMOIIBHIO
I'MC-texHonoruii Obl1a OCyIIECTBICHA BHIOOPKA TaK-
CaIIMOHHBIX BBIJIEJIOB C YUETOM IIEJIE UCCIIeT0BAHUI.
AHanu3 TaKCAlMOHHBIX 0a3 MAaHHBIX MPOBOIMICS
¢ nomouipto SQZ-3anpocos B mporpamme MAP INFO
(YepmuBbIX 1 Op., 2013).

Pe3ynbrathl n o0cy:xaenne

AHanM3 JIeCOyCTPOUTENBHBIX MaTepHalIOB II0-
Kazayi, 4ro Ha Tepputopuu Y YOI VIIJITY npowus-
pacTaroT HacaXKJICHHS BCEX CEMH TPYI TUIIOB Jieca
(tabm. 1).

[To nanspM Tabn. 1 B ycnoBusax Y YOJI manbo-
Jiee TPEACTaBICHBl HACAXKICHHUSA 3-i, SATOTHHKOBOH,
rpymmnsl THIoB Jeca (47,8 %), cpenu KoTopoi peos-
JaJaeT COCHSK STOAHMKOBBbINA. HacaxxneHus numnHs-
KOBO-Pa3HOTPABHOI T'PyNIbl TUIOB Jieca 3aHUMAIOT
28,1 % MOKPHITHIX JIECHOM paCTUTEIHHOCTHIO 3eMENb
U IIPe/ICTaBICHb! IPEUMYIIECTBEHHO COCHIKAMHU pa3-
HOTPaBHBIM M STOJHUKOBO-JHUITHSAKOBBIM. Hacaxne-
HUs c(harHOBO# rpymnmbl 3aHUMAIOT 15,8 % necHbIX
3eMenb. Jloyis OCTaabHBIX TPYIIl THUIIOB Jieca COCTaB-
nsiet 7 % NeCHON pacTUTEILHOCTH 3€MEITb.
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Xapakrepu3sysl MPeICTaBICHHOCTh KOPEHHBIX TH-
noB jeca B ycnoBusix YOOI, crnenyer OTMETHTD, YTO
Ha TIOABIIONICH YacTH TEPPUTOPUH JIECX03a KOPEH-
HBIMHU SIBIISIOTCS XBOWHBIC HacaxneHus (97,5 % rmo-
KPBITBIX JICCHOW PacTUTEIBHOCTBIO 3eMelib). TONBKO
Ha 2,5 % 1uioniaau KOpeHHBIMHU SIBJISIFOTCS IMCTBEHHBIE
HACK/ICHUS, TPEIICTABICHHBIC OCPE3HIKOM OCOKOBO-
C(i)aFHOBI)IM " CCPOOJIBIIAHNKOM BBICOKOTPAaBHBIM, Xa-
paKTepu3yeMble yCTOWYUBBIM W30BITOYHBIM YBIaXKHE-
HUEM. B CBs3U ¢ 3TMM Ha OCHOBaHUM PACHPEACICHUSL
MMEIOIIUXCS B HACTOSAIIECE BPEMs JIPEBOCTOCB MOYKHO
CyIUTh 00 MHTEHCUBHOCTH CMEHBI TIOPOII, IPOUCXOMS-
iel B JIeCHOM (DOHJIE JIecx03a.

udposoit marepuai Tadm. 1 OATBEPXKIACT TPaK-
TUYECKOE OTCYTCTBHE B YCJIOBUSIX 1-H W 2-M rpymm
TUIIOB JIeCa CMCHBI XBOWHBIX Ha IPOU3BOAHBIC Oc-
pe3HAKU. DTO OOYCIIOBICHO, CKOpEe BCEro, HHU3KOM
TPO(HOCTHIO TIOYB W HEYCTOWYMBHIM YBIKHEHHEM.
B yCIOBUSIX SATOMHUKOBOM TPYIIIBI TUIIOB JIeCa BCIIC-
CTBUC YCHUJICHHSA KOHKYPCHIHWU CO CTOPOHBI MST'KO-
JMCTBEHHBIX IOPOJA, OCOOEHHO IMOCIe TOXKapoB, Ha
1886,9 ra mpousonuia cMeHa KOPEHHBIX COCHOBBIX
HaCEl)KI[eHI/Iﬁ Ha IMMPOMU3BOAHBIC MATKOJIMCTBCHHEIC.

B 4-ii rpynne TMIOB Jieca MPOLECChl B3aUMOBIIUS-
HUS JPEBECHBIX MOPOJ] OoJiee MHOTOBapHaHTHBI. Ham-
0oyee MHTEHCHBHO CMEHA XBOMHBIX Ha MPOU3BOTHBIE
Oepe3HsIKH MpoucxoauT B yeinoBusx 5-it ['TJI, toe msr-
KOJIMCTBEHHBIE JIPEBOCTOM TMpoU3pacTaroT Ha 66,7 %
rtomaay. C nepexonoM k 6-if u 7-it I'TJI koHKypeHIus
CO CTOPOHBI MSTKOJIMCTBEHHBIX HECKOIIBKO OCIIabeBaeT,
HA YTO YKa3bIBACT YMEHBIIICHHUE JI0JIsI IIPOU3BOIHBIX Oe-
pe3HskoB 10 33,7 % B MITUCTO-XBOIIOBOH U 110 22,0 %
B c(harHOBO# TPyIITIax THUIIOB Jieca.

OreHuBasl MPEICTABICHHOCTh XO3SIMCTB B LIEIOM
M0 JIeCX03y, CIeAyeT OTMETHUTh, uTo Ha 69,3 % nec-
HBIX 3€MeJib IPOU3pacTaloT XBoWHBIE. Cpeau Msr-
KONMCTBEHHBIX, 3aHuMaromux 30,7 % MOKPHITHIX
JIECHOW PaCTUTENBHOCTBIO 3eMenb, B 99 % cmyuaeB
mpeobnanarT Oepe3HsIKH, IPUCYTCTBHE KOTOPBIX OT-
MEYaeTCsl BO BCEX MPEJCTABICHHBIX B JIECX03€ TPYII-
max THUIIOB JIeca.

BosMoxXHOCTE TIpoBenieHHsT pyOOK periaMeHTHpy-
€TCsl JICHCTBYIOIIMMH HOPMATUBHBIMH JIOKYMEHTAMHU.
Crt. 105 Jlecnoro xogekca P® (2006) Ha ocobo3ammur-
HBIX ydacTkax JiecoB (O3VYJI) paspemnieHbl WCKITIOUH-
TEJIHO CAaHUTAPHBIC PyOKU.
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B03MOXHOCTB TIpoBeAeHH PYOOK CIIENBIX, Iepe-
CTOMHBIX HacaXJIeHWH M pyOOK yXoza OmpenesseTcs
BO3PacTOM JIPEBOCTOS M €T0 JIECOBOACTBEHHO-TAKCa-
LIMOHHBIMHU XapakTepucTHKaMu. Pacnpenenenue Ha-
caxaenuit Y YOJI no rpymnmam Bo3pacTa 1 MPHHAIIIEK-
HocTH kK O3VJI puBeneHo B Tabm. 2.

[IpuBeneHHbIC JaHHBIC CBUACTEIBCTBYIOT O TOM,
gto 2343 ta (9,5 %) MOKpHITON JIECHOW PaCTHTENhb-
HocThio Iiomann Y YOJI VITITY orraeceno k O3V,
IJe 3allpelieHbl BCe BUIBI PyOOK, KpOME CaHUTap-
HbeIX. ClienoBaTejbHO, HA YKA3aHHOW TEPPUTOPUHU
OTCYTCTBYET BO3MOXKHOCTh (DOPMHPOBAHHMS IIETEBBIX

Tabnuya 1
Table 1
Pacnpenenenne nacaxaenuit Y YOJI mo rpynmam, Tunam Jieca 1 opmManmsm
Distribution of UUOL plantings by groups, forest types and formations
XBoiHbIE MiirkoncTBEHHbBIE Hroro
T Tum neca Coniferous Soft — leaved Total
GFT type of forest I}Ia % . % Ta %
a ha
1 CJIBP / SLBR 149,0 99,4 0,9 0,6 149,9 0,6
2 CBP / SBR 325,2 96,8 10,9 32 336,1 1,4
EC3TI' / ESIAG 265,5 96,3 10,2 3,7 275,77 1,1
COPJI/ SORL 4,0 14,9 22,9 85,1 26,9 0,1
’ Cir' / CAG 9679,0 83,9 1853.,8 16,1 11532,8 46,6
Hroro / Total 9948,5 84,1 1886,9 15,9 11835,4 47,8
ECTP /AETR 812,5 63,5 467,3 36,5 1279,7 52
ET3M /ETZM 176,1 68,2 82,1 31,8 258,2 1,0
ETJIIT/ ETLP 125,5 96,8 4,2 32 129,7 0,5
4 CPTP/SRTR 727,9 31,7 1566,6 68,3 2294,5 9,3
CTJIIT/ STLP 96,0 21,8 3433 78,2 439,2 1,8
CSJIIT/ SYL 1194,2 46,9 1351,7 53,1 2545,8 10,3
Hroro / Total 3132,1 45,1 3815,1 54,9 6947,1 28,1
5 CEBTP/SEVTR 411,7 33,3 826,5 66,7 1238,2 5,0
EKXMII / EKHMSH 5,8 100,0 0,0 0,0 5.8 0,0
6 EMIII / EMSH 205,2 66,7 102,6 333 307,8 1,2
HUroro / Total 211,0 67,3 102,6 32,7 313,6 1,3
BOC® / BOSF 0,0 0,0 5423 100,0 5423 2,2
OJIBTP/ OLVTR 0,0 0,0 66,5 100,0 66,5 0,3
CEOC® / SEOSF 1764,4 84,3 3282 15,7 2092,5 8,5
’ CKC® / SKSF 998,6 99,5 5,5 0,5 1004,1 4,1
CCODX / SSFX 192,4 89,8 21,8 10,2 214,2 0,9
Uroro / Total 29553 75,4 964,2 24,6 3919,6 15,8
Bcero / Total 17132,9 69,3 7607,0 30,7 24739,9 100,0

Tpumeuanue: I'TJ] — rpyniiel THIIOB Jieca: /| — HaTOpHAsl U JIMIIAWHUKOBAs;, 2 — OpyCHUYHAs;, 3 — STOOHUKOBAS; 4 — JIMIHSAKOBAs, pa3-
HOTpaBHasi, KUCIIMYHAsL, 5 — KPYIHOTPaBHO-IIPUPYYbEeBasi, TOJITOMOLIHAS; 6 — MIIMCTO-XBOIIOBAsT; 7 — charHoBasi, TpaBIHO-00IOTHASI.
Note: GTL — groups of forest types: / —upland and lichen; 2 — lingonberry; 3 — berry; 4 — linden, variegated, acidic; 5 — coarse-grass-

tame, long-mossy; 6 — mossy-horsetail; 7 — sphagnum, grass-marsh.
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HacaxjeHuil. [IpoBeneHne pyOOK CIENBIX U Tiepe-
croitabix Hacaxknenuit (PCITH) Bo3moxkuo Ha 44,1 %
TUTOTIIATH.

[IpaBuna 3arortoBku apeBecunbl (2020) mns 3a-
IIUTHBIX JIECOB HE YYHUTHIBAIOT PETHOHAJIBHBIE OCO-
OEHHOCTH TIPOBENEHISI BEIOOPOYHBIX 10 popMe pyOoK,
3a HUCKIIOYECHHEM MpeAeTbHON IUIOMAand JIECOCEK.
ITosTOoMy co3maHuie KOMIUIEKCA OIBITHBIX OOBEKTOB
C UENbI0 YCTaHOBIEHHS ONTHMAILHBIX IapaMeTpoB
PCIIH B 3aBHCHMOCTH OT JIECOBOJCTBEHHO-TaKCallH-
OHHBIX XapaKTEPUCTHK HACAXICHUU SBIIICTCS aKTy-
ATBHBIM.

3a 0CHOBY HEOOXOIMMO MPHUHSATH MPUHAICHKHOCTb
HAaCaXJEHUsI K XO3SMCTBEHHOW TpymIe THUIIOB Jieca
(ot 1-it mo 7-#). BHyTpH rpymiel THIIOB Jeca JpeBo-
CTOM 1I€TIECO00Pa3HO Pa3/ICIUTh HA YUCTHIC — yUaCTHE
npeobanaromeit mopos! 8 u 6oee eAMHHIL, C IToIpa3-
JieJieHneM Ha cBenioxBoitHoe (CBXB), TEMHOXBOMHOE
(TXB) u msrkonucrBenHOe (M-11) XO3SHCTBA, a TaKXKe
CMEIIaHHbIe. Pactipenenenre creiplx U mepecTONHbIX
HACa)XJIEHUH N0 XO35HUCTBEHHBIM T'PyIIIaM TUIIOB Jeca
Y CMEIICHUIO J[PEBOCTOEB MPUBEICHO B Ta0. 3.

YuutbiBas TOT QaKT, YTO HACAKICHHUS B YCIOBHSIX
MIIIICTO-XBOIIOBOI M C(parHOBOM TPYIII THIIOB Jieca
MPOU3PACTAIOT HA YCTONYMBO MEPEYBIAXKHCHHBIX I10-
YBAaX, XapaKTEPU3YIOTCS MaJIOK BETPOYCTOMYHBOCTHIO
Y BBITTOJTHSIOT BOJOOXPAaHHbIE (PYHKITUH, B 3aIIMATHBIX

o0Opas3no. CruioniHble pyOKHM B 3alllUTHBIX Jiecax 3a-
MIPEIICHBI, a U3PEKUBAHUE TPEBOCTOEB BHIOOPOUHEI-
MU pyOKaMu MOKET IPUBECTH K BETPOBAIY.

Pacnipenenenue cnenbix v MEPECTONHBIX HACAXKIE-
HUH T10 TPYIIaM TUIIOB JIECa, CMEIICHUIO IPEBOCTOCB
Y TPYTINaM TIOJTHOT MTPHUBEAEHO B Ta0. 4.

ITo marepuanam Tabi. 4 ciemyeT OTMETHTh, YTO Ha
776 ra, TIE MONHOTA IPEeBOCTOEB He mpeBbimaeT 0,5,
BO3MOXKHO CO3/IaHHUE OITBITHBIX OOBEKTOB IT0 N3YIEHUIO
YEPECIIOIOCHBIX MMOCTEIIEHHBIX PyOOK.

B nacaxngenusax ¢ monHoroii 0,6-0,7 B 3aBUCUMO-
CTH OT MIPUHAIKHOCTH K KOHKPETHOHN TPYIIIIE THIIOB
Jieca, COCTaBa APEBOCTOS, HATMUKS MOAPOCTa Mpe/IBa-
PUTEITHFHOW TEHEpallud U YCIEIIHOCTH COIYTCTBYIO-
IIETO BO30OHOBJICHHUSI BO3MOJKHO CO3aHUE OIIBITHBIX
00BEKTOB IO HW3YYCHUIO 2-TIPUEMHBIX PaBHOMEPHO-
MMOCTETICHHBIX U YePECIIOIOCHBIX MOCTEIICHHBIX PyOOK
C MIPOBENICHUEM PA3ITUIHBIX MEPOTIPHATHH TIO JIECOBOC-
CTaHOBJICHHUIO.

B nacaxnenumsx c¢ momuoror 0,8—1,0 momomnwm-
TEJBHO TIOSBISIETCS BOBMOXXHOCTD U3YYEHUS JIECOBOJ-
CTBCHHOU 3(PPEKTUBHOCTU MPOBEACHUS 3-TIPUEMHBIX
PaBHOMEPHO-TIOCTENICHHBIX PYOOK.

IlockombKy COCHOBBIE HAacCa)XIEHUS, MPOH3pAc-
taromue Ha teppuropun Y YOJI YITJITY B nonmasis-
FOIIEM OOJBITMHCTBE SIBISIFOTCS OJJHOBO3PACTHBIMH,
IOOpPOBOIEHO BBIOOPOYHBIE PYOKH B HHUX HE IJIaHH-

necax B 3tux ycnoBusx PCIIH npoBonuTh Heneneco-  pyroTcs.
Tabnuya 2
Table 2
Pacnpenenenne nHacaxnenuit Y YOJI no rpynmnaM Bo3pacTta 1 npuHauiexHocTd kK O3YJI
Distribution of PRICK plantings by age groups and belonging to the AZUL
[Tnomans HacaXkAeHUH 1Mo rpyTiaM Bo3pacTa, Ta Hroro
I'pyniia Bospacra / O3VJ1 Plantation area by age group, ha Total
Age group / OZUL
1 2 3 4 5 6 7 ra %
MOJIOHSKH 1 CPEHEBOIPACTHBIC | 5) 231 5118 | 2306 | 251 31 1069 | 9058 | 36,6
Youth and middle age
EP“"FGBM"“‘“G 21 31 1548 | 651 35 9 154 | 2448 9,9
ipening
Cnienie 1 nepectoiinnie 58 64 4439 | 3379 | 550 218 | 2205 | 10913 | 44,1
Ripe and over-ripe
(03]
0ZUL 19 10 735 629 402 56 491 2343 9,5
?ch;lo 150 336 | 11841 | 6964 | 1238 | 314 | 3920 | 24762 | 100,0
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Tabnuya 3
Table 3
Pacnipenenenue cnensix U nepecTodHbIX Hacaxkaenuid Y YOJI no rpynnam
THUIIOB JIECA U CMEIICHUIO JPEBOCTOEB
Distribution of mature and overmature UUOL plantations by groups forest
types and mixed stands
IInomans nacaxxaenuii mo I'TJI, ra Uroro
OcoberHoCTb ApeBoCcTost Planting area according to GTL, ha Total
Peculiarity tree stand
1 2 3 4 5 6 7 ra %
XBOIHOE XO35ICTBO
Coniferous farm
CaXe et 53 63 | 3132 | 486 4 - 927 | 4666 | 42.8
SvH v_chistom
Cwmemr_CeXB-M-1
Mixed SvH v-M-1 > - 415 575 9 - 298 | 1302 | 119
Cwmem_CeXB-TXB
Mixed SvH v-THv B - 6 26 32 2 34 100 0,9
Cwmemr_TXB-M-n
Cwmem_XB-M-n
SMESH_HV-M-I - - - 21 2 4 25 51 0,5
TXB gmcr
THV_CHIST - - 1 5 50 24 56 135 1,2
MSrKoIMCTBEHHOE X035 CTBO
Softwood farming

M-n_uucr
M-1_chist - - 646 1628 263 35 454 3025 27,7
Cmemr M-n1-CBXB
SMESH_M-1-SvH in - 1 220 288 14 50 574 53
Cmemr M-n1-TXs
SMESH_M-I-THv - - - 8 30 15 7 60 0,6
CwmemrM-n1-XB
SMESH_M-I-Hv - - 7 127 51 13 34 232 2,1
?gfarlo 58 64 4439 | 3379 | 550 218 | 2205 | 10913 | 100,0




Ne 3 (86), 2023 . Jleca Poccum 1 X03AMCTBO B HUX 101

Tabnuya 4
Table 4
Pacnipenenenue criensix 1 nepectodHbIx HacaxxaeHui Y YOJI no nonHoram
Distribution of ripe and over-ripe UUOL plantings by completeness
OcoOEHHOCTD ITnomann Hacaxcﬂ.eﬂnﬁ o I'TJI, ra Urtoro
JPEBOCTOS The area of plantings by GTL, ha Total
Feature of the stand ] 5 3 4 5 o %

[onnora 0,3-0,5 / Completeness 0,3-0,5

XBoiiHoe xo3siictBo / Coniferous farming
CBXB_umcT
SvH v_chistom 18 20 280 65 - 383 4,5
Cwmemr_CBXB-M-n
Mixed SvH v-M-1 - - 56 89 3 147 1,7
Cmem_CBXB-TXB
Mixed SvH vTHv - - - 3 - 3 0,0
Cuvem_TXB-M-n
SMESH_THV-M-1 - - - 33 29 61 0,7
TXB_uncr
THV_CHIST B - - - 10 10 0,1

MisrkonucTBeHHOe X035icTBO / Soft — leaved farming

M-n_uncr
M-1_chist - - 20 96 27 143 1,7
Cmem1 M-n1-CXB
SMESH_M-1-SvH - - 3 14 - 17 0,2
CmemtM-n-TXB
SMESH_M-1-THv B - - - 3 3 0,0
CmemrM-n1-XB
SMESH_M-I-Hv - - - 6 2 8 0,1
Hroro 18 20 359 305 74 776 9,1
Total

Ionnora 0,6-0,7 / Completeness 0,6-0,7

XBoiiHoe xo3giicTBo / Coniferous farming
CXB_umcr
SVHv_chistom 30 38 2127 359 4 2558 30,1
Cwmemr_CBXB-M-1
Mixed SvH v-M-1 > - 297 404 6 712 8,4
Cmemr_CBXB-TXB
Mixed SvH v-THv - - 6 23 23 52 0,6
Cumem_TXB-M-n
SMESH_THV-M-1 - - 9 156 51 216 2,5
CmemtXB-M-1
SMESH_HV-M-1 - - - 21 2 23 0,3
TXB_uucr
THV_CHIST - - - 5 23 28 0,3
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Oxonuanue maon. 4
The end of table 4
[Inomans Hacaxxaenuit no I'TJI, ra Utoro
Ocobentocts The area of plantings by GTL, ha Total
JIPEBOCTOSI
Feature of the stand ] P 3 4 5 . o
MsrkonuctBenHoe x03siicTBO / Soft — leaved farming
M-n_uucr
M-1_chist - - 151 608 118 876 10,3
Cmem_M-1-CBXB
SMESH_M-I-SvH in - 1 72 145 14 233 2,7
Cmemt M-n-TXs
SMESH_M-I-THv - - - 4 9 13 0,2
CwmemrM-n1-XB
SMESH_M-I-Hv - - 5 75 18 98 1,1
Hroro 35 38 2667 1799 268 4808 56.6
Total
IMonuora 0,8-1,0 / Completeness 0,8—1,0
XBoiiHoe xo3siicTBo / Coniferous farming
CBXB_4HCT
SvH v_chistom 6 5 725 62 - 798 9,4
Cwmem_CBXB-M-1
Mixed SvH v-M-I - - 63 82 - 145 1,7
Cwmem_CeXB-TXB
Mixed SvH v-THv - - - - 9 9 0,1
Cmemr_TXB-M-1
SMESH_THV-M-1 - - 2 27 15 44 0,5
Cwmem_XB-M-n
SMESH HV-M-1 - - - - - 0 0,0
TXB gmcr
THV_CHIST - - 1 - 16 17 0,2
MsrkonuctBeHHoe Xo3siicTBo / Soft — leaved
M-n_yuct
M-1_chist - - 475 924 118 1516 17,9
CwmemrM-1-CBXB
SMESH M-1-SvH in - - 145 129 - 274 32
CmemrM-n1-TXB
SMESH_M-I-THv - - - 4 18 22 0,3
Cmem_M-1-XB
SMESH_M-I-Hv - - 2 46 31 80 0,9
froro 6 5 1413 1275 208 2906 342
Total
Beero 58 64 4439 3379 550 8489 100,0
Total
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BoiBoabI

1. Ha tepputopun YYOJI YIJITY mpouspacraror
HACaXXJICHUs BceX 7 TPy TUIIOB Jieca.

2. Jons mnomanu O3VYJI cocrapnser 9,5 ra, a cie-
JoBaTeNIbHO, Ha 2343 Ta BCskue pyOKH, KpOME CaHU-
TapHbIX, 3aPELICHBI.

3. OnbiTHBIE PYOKM YyXOJa MOTYT TPOBOIUTHCS
Ha 9058 ra, wim Ha 36,6 % TOKPHITOH JIeCHOW pacTh-
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4. OOBEKTOM HM3y4YEHUsl JIeCOBOACTBEHHOH 3 dek-
TUBHOCTH PYOOK CIIENbIX U NEPECTONHBIX HACAKICHUN
seisirorest 10 913 ra (44,1 % moKpeITON JIECHOM pacTH-
TEJIBHOCTBIO TUIOLIAIU JIECX03a).
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B HaCAXICHMUIX CHIPBIX M MOKPBIX THUIIOB JIECa MOTYT
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WCCNEQOBAHMUE NOTOKOB BONIOKHUCTOW MACChI
B TAPHUTYPE POTOPA MEJNbHULbI
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Annomauyusa. B ctarbe IpUBEACHBI PE3yIBTATHl HCCIIEI0BAHUS IIOTOKOB BOJIOKHUCTOW MaccChl B Tap-
HUTYpE METHHHUII IIPH TIOMOIIN MOJIEINPOBAHUS B MpOrpaMMHOii cpene Ansys Fluent. ['maponnaamuka
MTOTOKOB BOJIOKHHICTOW MAacchl B MEJBHHUIIE ONHMCHIBaeTcsl ypaBHeHMsiMi HaBbe — Crokca. Paspabora-
HBI MOJIEJIH TIOTOKOB B TAPHUTYpPE poTopa. McciienoBaHus IOTOKOB MPOBEIEHBI MTPH CIENYIOMINX Tepe-
MEHHBIX (haKTOopax: YaCTOTHI BPAIIEHUS POTOPA, PACX0/la BOJIOKHUCTON MaccChl, yIIIOB HAKJIOHA HOXEH
W Pa3HHIBI JABICHUS MEXIY BXOIOM U BBIXOIOM MEXKHOKEBOW KaHaBKW. lIpu yBenmmdeHWM dacTo-
ThI Bpamienus ¢ 600 qo 1000 muH! pacxon B kaHaBKax poTopa yBeiwurBaercs B 2,3-5,4 paza. [Ipu
YBEJIMUYCHUH Pa3HULBI AABJICHUS MEXKIY BBIXOIOM M BxoaoM kaHaBku ¢ 60 no 135 klla pacxon B Ka-
HaBKax poropa yMeHbwaercs B 1,4—1,5 pasza. [IoTOk B MEKHOKEBBIX KaHABKaX POTOpa HalpaBi€H OT
IeHTpa K nepudepuu rapHUTypbl. CpeaHee 3HaYeHNE CKOPOCTH TIOTOKA B MEKHOKEBOH KaHaBKE POTO-
pa 1o JUTHHE KaHABKH MPU YBEJIMYCHUH YacTOTHI BpamieHus: potopa ¢ 600 mo 1000 mun' Bo3pacTaer
B 2,4-2,6 pa3a. Ilpu yme HakioHa 20° 0 HanpapjICHUIO BPALLEHUSI pOTOPA CKOPOCTh IOTOKOB YBEIIHU-
yuaercs B 1,2 paza. [Ipu yrniie HakiioHa 20° npOTHB HallpaBJIeHUsI BpAIlIEHUS] pOTOPa CKOPOCTh ITOTOKOB
yMeHbIaetcs B 1,1 pasa.

Knroueswle cnosa: MenpHUIA, KaHABKA, IOTOK, TAPHUTYPA, THAPOAMHAMUKA, Pa3MOIT

Jna yumuposanusa: Buxapes C. H. MccnenoBaHue NOTOKOB BOJIOKHUCTOM Macchbl B TapHUTYPE PO-
Topa MeNbHUITEI // Jleca Poccnu u xo3stiictBo B HuX. 2023. Ne 3 (86). C. 106-115. DOI: 10.51318/FRET.
2023.3.86.011.
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RESEARCH OF STREAMS OF FIBROUS WEIGHT IN PLATE

OF ROTOR REFINER

Sergey N. Vikharev

Ural State Forest Engineering University, Yekaterinburg, Russia

cbp200558@mail.ru, http://orcid.org/0000-0002-7945-8027

Abstract. In researches of streams of fibrous weight in plate of refiners are lead by means of modeling
in program Ansys Fluent environment. The hydrodynamics of streams of fibrous weight in refiner
is described by equations Navier-Stokes. Models of streams in plate of rotor are developed. Researches
of streams it is lead at the following variable factors: frequencies of rotation of rotor, the charge of
fibrous pulp, corners of an inclination of knifes and differences of pressure between an input and an
output bar flutes. At increase in frequency of rotation with 600 up to 1000 min™' the charge in flutes of
rotor increases in 2,3—5,4 times. At increase in a difference of pressure between an output and an input
of flute with 60 up to 135 kPa the charge in flutes of rotor decreases in 1,4—1,5 times. The stream in bar
flutes of rotor is directed from the center to periphery plates. Average value of speed of stream in bar to
flute of rotor on length of flute at increase in frequency of rotation of rotor with 600 up to 1000 min™
grows in 2,4-2,6 times. At a corner of an inclination of 20 degrees on direction of rotation of rotor speed
of streams increases in 1.2 times. At corner of an inclination of 20 degrees against a direction of rotation
of rotor speed of streams decreases in 1,1 times.

Keywords: refiner, flute, stream, plate, hydrodynamics, refining

For citation: Vikharev S. N. Research of streams of fibrous weight in plate of rotor refiner // Forests
of Russia and economy in them. 2023. Ne 3 (86). P. 106—115. DOI: 10.51318/FRET.2023.3.86.011.

Beenenue

MenbHUIBI — OCHOBHOE TEXHOJIOTHYECKOe 000-
pyZnoBaHHE ISl pa3MoJia BOJIOKHUCTBIX MaTepHajoB
B IIEJUTFOJIO3HO-OyMaXHOW MpombinuieHHOCTH. [Ipn
pasMolie BOJIOKHUCTBIX MAaTEpUalOB B MEJBHHUIAX
3aKJIaJbIBAIOTCSI OCHOBHBIE CBOMCTBA BBIITYCKAaeMOMN
MPOAYKIMU. MeNbHUIIEI — camble HEPTOEMKHE Ma-
IIMHBI B MIPOU3BOJICTBE Oymaru W kaptoHa (bbiBIIeB
u ap.,1991; T'oruapos, 1990). [l u3yuenus mpoiecca
pa3Moia B 3TUX MalllMHaX HEOOXOAMMO HCCIE0BAThH
JIMHAMHKY MTOTOKOB BOJIOKHUCTOH MacChl B HOXCBOH
rapuutype. CoBpeMeHHBIE TIPECTABICHHS O pa3Moie
BOJIOKHHUCTHIX MTONTy(haOpHUKaTOB MpenaraoT pa3onuTh
3TOT MPOIIECC HA TP OCHOBHBIC CTAINU.

1. ITomaga BOJOKHHCTOTO Marepuajia B 30HY pas-
MoJa.

2. CuiioBoe ¥ TUAPOAMHAMHYECKOE BO3JICHCTBUE
Ha BOJIOKHHCTBIM Marepuall MEXIy HOXaMu poTopa
W cTaropa.

3. YnaneHue Marepuaia u3 MEIbHUIIBL.

Panee wccnenoBaHue THIPOAMHAMHUKHA ITOTOKOB
BOJIOKHMCTOH MaccChl B TapHUTYPE MEJIbHHULL IPOU3BO-
muiock B paborax tO. [I. AnamkeBuua, B. H. ['onua-
poBa 1 X yueHHKOB (Anamkesud, 1986; AmanrkeBud
u np., 2010; T'onuapos, 1990; Usanos, 2006; Illyp-
kuHa, 2016, Jleromnkuii, 1990) , a Takxke 3a pyoexkom
(Berg, Karlstrom, 2005; Eriksen, 2003; Huhtanen,
2004; Lumiainen, 2000; Miles, 1980). B crarse mpu-
BEJICHBI PE3YJbTaThl UCCICAOBAHUS AMHAMHUKU STHUX
MTOTOKOB C WCIIOJB30BAaHUEM MOJCITHPOBAHUS B TIPO-

rpammHOU cpeze Ansys Fluent.

O0beKTBI
U METOAbI HCCIeT0BAHNS
[pu uccnemoBaHny TUHAMUKA TIOTOKOB TIPUHSTHI
CIIEAYIOIINE JOMYIICHHUS : HOXKH 1 MEXKHOXKSBBIC KaHaB-
K{ 3aMEHSIOTCS O0BCKTaMH B BHJIC MPSMOYTONBHBIX
OJIOKOB; TIOBBINICHHE TEMIIEPATyphl U TTapoo0Opa3oBa-
HUE IIPY pa3MoJie He YYUTHIBAIOTCS; BOJIOKHUACTAsI Mac-

Ca MOAYHHACTCA OCHOBHBIM 3daKOHAM I'MAPOANHAMUKH
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U MOJCNUpPYEeTCS KaK HBIOTOHOBCKAsi HECKUMaeMasi
KHUIKOCTH C HOCTOS[HHOﬁ BSI3BKOCTBIO.

l'uaponuHamMuKy MOTOKOB BOJOKHHUCTOW MacChl
B MEJbHUIIE MOXHO OINUCaTh ypaBHeHUsMU HaBbe —
Croxkca (Kouun, 1963):

My, (1)

2
pav,.+pvj ov, =—6l+u 0%, ’ )
a Ty o ooy

Tae p, W — IJIOTHOCTh U AMHAMUWYCCKAA BA3KOCTb BOJIOK-

HUCTOMN MaccChl; p — JABJIEHUE; V; — CKOPOCTb i-i TOUKHU
BOJIOKHHCTOM MacCBhI.

Jis pemeHnst Takux 3amad IeIecooOpasHO Hc-
MOJIb30BaTh METOJ KOHEYHBIX OOBEMOB, peaH30-
BaHHBIA KOMIBIOTepHOW Tporpammoii Ansys Fluent.

X

Puc. 1. CrammonapHas (XYZ) u noaBmxHas (Xyz)
CUCTEMBI KOOPpJAUHAT
Fig. 1. Stationary (XYZ) and mobile (xyz)
systems of coordinates

Rl
s OChH BpamieHus
poTapa

LV

Puc. 2. Mozenb MEXKHOXKEBOM KaHABKU
TapHHUTYPBI POTOPA
Fig. 2. Model bar flutes plate rotor

UwuciaoBoil aaropuTM 3TOM MPOrpaMMbl COCTOHMT W3
CIICYIOIIMX IIAaroB: MOTOK JKHIKOCTH pa3duBaeTcs
Ha KOHEYHOE YHCII0 00BEMOB; MPUMEHSFOTCS 3aKOHBI
(u3MKN K KOHEYHOMY 4YuClly 00beMOB U IpeoOpazo-
BBIBAIOTCA HWHTCIPAJIBHBIC YPAaBHCHHA, OIMCBIBAIO-
e MOBEJeHHe ITHX O0BEMOB, B alreOpandyeckue
BBIPQKCHHS, PELIAIOTCS MOJYUYCHHBIC anre0paunye-
ckue ypaBHeHUs. [lone moToka BOJIOKHHUCTOM MaccChl
B MEJIFHHIIE MOXKHO 3anucarh Kak (Jlanmay, Jlndmm,
1988)

V.=V +v, (3)

!

(4)

Ioncrasnsas Beipaxenus (3) u (4) B ypaBHEHuUs

2o

R=P+

Hagbe — Crokca, noay4yum:

o oW vV ol o, o
—t——+——+V,—+V +V, =
oo ay oy o, Can (s
L 1P g '+ GV,
P Y P

g nccnenoBanus ypaBHeHUs (5) MPUMEHUTEINb-
HO K IOTOKaM B MEXKHOXEBBIX KaHABKAaX FapHUTYPHI
MEJBHUI HEOOXOOMMO TPOBECTH MOAEIHPOBAHHE
IIOTOKOB. BBeneM HenoaBuxkHYy0 XYZ U MOABUXKHYIO
XyZ CHCTeMbl KOOPIMHAT Tak, 4yToObI Ooch Y coBma-
Jlana ¢ OChI0 BpaIlIEHHUs] poTOpa MeJbHULEI (puc. 1).
Ocp AB coBmafaer ¢ OChbI0 MEKHOXEBOW KaHABKU
TapHUTYPBI, KOTOPasi HAXOAUTCS IOA YIVIOM B K paau-
yCy BpallleHus r,. B kaHaBke ¢ yIIOBOH CKOPOCTBIO
() BpamaeTcsi 4acTHIla BOIOKHUCTOM Macchl C. OTHO-
CHUTEJbHAS! CKOPOCTh YaCTUIBI MacChl B MEKHOXKEBON
KaHaBKe pOTOpa

V,=v-Qr, (6)

rae v — abCoII0THAsE CKOPOCTh YaCTHUYKH MAacchl, {1 —
CKOPOCTb BpaIlleHHsI YaCTUYKHY OTHOCHTENBHO IOJIBHK-
HOM CUCTEMBI KOOP/IMHAT.

HUcnonesys npeodpazoBanue (6), MOXKHO 3aIrucarh
ypaBHeHne HaBbe — CToKca 1711 OTHOCHUTENBHOM CKO-
POCTH CIETYIOIM 00pa3oMm:

v,

1
= :_;vp+g+vv2r4 -(201,)-(Q%),  (7)

rae 2QV,, Q% — cootBeTcTBeHHO KOprommcoBo u 1en-
TPOOCIKHOE YCKOPEHHE, g — YCKOPEHHE CBOOOIHOTO

MajicHus.
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7151 aGCONMIOTHOM CKOPOCTH MOYKHO 3aIHCaTh:

@+vVv=—le+g+vV2v—(Qv). ®)
ot Yo

Paccmorpum Monenb MeXHOKEBOW KaHaBKH Tap-
HHUTYpHI poTopa (puc. 2).

IIpu paccmoTpeHnr Mojenu KaHaBKUA BBOJIUM JO-
MyIIEHUS: KaHaBKa WMEET IPSIMOYTOJIHHOE CEUCHUE
(axh) mo Bce#t gimuHE TIOTOKA OT R, 10 R,; KaHaBKa Bpa-
1IaeTcs ¢ MOCTOSHHOM YTIIOBON CKOPOCTHIO (.

UcxonHble naHHbIE IJI pacyeTa B HNPOrpaMMHOMN
cpene Ansys Fluent nmpencraBneHs! HIDKe.

Mozeinb BOJTOKHHUCTOM MacChl
Model of fibrous mass

HbloTOHOBCKAs HEC)KUMAEMast )KHAKOCTh
Newtonian incompressible fluid

[LI0THOCTH BOJIOKHUCTOM MAcChl, KI/M>
Density of fibrous mass, kg/m?

BsizkocTh BostokHHCTOM Macchl, [1a-c
Viscosity of the fibrous mass, Pa-s

Monenb TypOyJIeHTHOCTH
Turbulence model

YacTora BpaleHus] poTopa MeJIbHHIIbI, 00/MUH
Speed of rotation of the mill rotor, turn./min.

Hapy>xHblil 1 BHYTpeHHUI pafiyChl HOXEBOIO 1105ICa TAPHUTYPbL, MM

Outer and inner radii of the headset knife belt, mm

Pazmepbl MexxHOXKEBOI kKaHaBKH (ax hx 1), MM
Dimensions of the foot groove (axh x1), mm

Vroi HaKJIOHa OCH MEXHOKEBON KaHABKH K Pa/ILyCy TapHUTYPBIL, TPaJ
The angle of inclination of the axis of the foot groove to the radius

of the headset, deg.

Cerka Mozenu
Model Grid

JIBIOKEHNE B MOZIENH
Movement in the model

990-1000

0,001-0,1

k—g TypOyneHTHas MOJIeITh
600, 750, 1000

200, 350

3x4x150

20,0,-20

[ecTUrpaHHbIe IEMEHTHI.

B ceuennn kanaBku 284 031 snemeHT
Hexagonal elements.

In the section of the groove 284 031 element

KanaBka poTopa Bpanaercsi, IioCKOCTh CTaTopa
HETIOBIKHA
The rotor groove rotates, the stator plane is stationary

Pe3yabrarsl Hcc/ie10BaHus
H UX 00Cy:KIeHue
JaBrneHue BOIOKHUCTOM MacChl Ha BBIXOJIE U3 MEX-
HOXKEBOM KaHaBKW 3a CYET JNEHCTBUS LIEHTPOOESKHBIX
cui p, 0e3 ydera Cuil CONPOTUBIICHUS ONIPEAENIEHO 10
MeTomuke, npemiokeHHo B.H. ToruapoBemM (1990).
Pesynerathl pacuera mpeAcTaBICHBI HIDKE.

YacroTa BpalieHus poTopa
MEJIbHHULBI, MAH |
Mill rotor speed, min™

Hasnenue p,, klla
Pressure p,, kPa

600 124
750 188
1000 310

[Ipu BpamieHNM KaHaBKHU POTOpA JIMHEWHAs! CKO-
pPOCTb HEIPEPBIBHO BO3pPacTacT B paAMaIbHOM Ha-

MpaBIEHUHU: V; = R,®, R; — painyc B i-il TOUKE KaHABKH,
® — yIJIOBasl YacToTa BpauleHus potopa. Monenb Mex-
HOXKEBOM KaHABKHU POTOpa IpelCTaBiIeHA Ha pHC. 3.

Pacxon depe3 MEXHOKEBYIO KaHABKY pOTOpa MpU
pa3IMYHBIX BEJIMYMHAX PA3HUIBI JABICHUAS MEXIY
BBIXOZIOM M BXOJIOM KaHaBKH MPEACTABJICH Ha puC. 4.
CpenHee 3HaY€HUE CKOPOCTH MOTOKA Yepe3 MEKHOXKE-
BYIO KaHaBKY pOTOpa B HAIIPaBJIEHUU X [IPU PAITUYHOM
JIABJICHUU MEXKIY BBIXOAOM M BXOJOM KaHABKH MpeE-
craBiieHO B Ta0J. 1. CKOPOCTh MOTOKOB B MEXKHOKEBOH
KaHaBKe pOTOpa IpH 4YacToTe BparineHus 750 mMuH!
Y pa3HULE [ABICHUS MEXIY BBIXOIOM U BXOAOM
kaHaBku 60 klla B ceyeHHsIX KaHaBKU B Hampape-
HUU X TIPECTaBIEHa Ha puc. 5.
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7.945e-01

H 2.200e-01

4 -3.545e-01
| -9.290e-01
-1.504e+00
s o E -2.078e+00
-2.653e+00
-3.227e+00
-3.802e+00
-4.376e+00
-4.951e+00

R2 | [ms-1]

Puc. 3. Monenb kaHaBKH poTopa (II0Ka3aHO PaclpeaeieHue CKOPOCTEH Mo IMHE KaHABKH )
Fig. 3. Model of a flute of rotor (distribution of speeds on length of a flute is shown)

-0,05 . L . _ " ; L
60 70 B0 90 100 110 120 130 p. x[la

Puc. 4. Pacxon uepe3 MEeXHOXKEBYIO KaHaBKy POTOpa MpH Pa3IMuHOM JaBICHUH MEXK/TY BBIXOJOM
¥ BXOJIOM KaHaBKH: | — 4yacToTa BpaieHus poropa 600 mur'; 2 — 750 mun'; 3 — 1000 mun!
Fig. 4. The charge through bar flute of rotor at various pressure between an output and an input flute:
1 — frequency of rotation of a rotor of 600 min™'; 2 — 750 min™'; 3 — 1000 min™'

Tabnuya 1
Table 1
CpenHee 3Hau€HHE CKOPOCTH MTOTOKA B MEXKHOXEBOW KaHaBKe pOTopa, M/c
B HaIPaBIICHUH X MIPU Pa3INYHOM JIABIICHUU MEXIY BBIXOJIOM U BXOJIOM KaHABKH
Average value of speed of stream in bar to flute of rotor, km/s in direction x
at various pressure between an output and an input of flute

Pa3znocts naBnenus Ap,, klla

Yacrora BpalleHus poTopa, :
P poTop Pressure difference Ap,, kPa

MHH !
Rotor speed, min™ 60 30 100 135
600 2,95 1,87 0,35 -1,22
750 5,04 4,03 3,12 1,85
1000 7,18 6,30 5,55 4,36
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= 4.255¢.00
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2.41Te+00
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I 5.780e-01
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el
y

Puc. 5. CkopocTh TOTOKOB B MEXXHOKEBOM KaHABKe POTOPA MPH YacToTe BpaieHus 750 MuH™'
Y pa3HMIIE JaBJICHUS MKy BBIXOJOM M BXooM KaHaBKH 60 kIla B ceueHUsIX KaHABKH B HAIIPABICHUH X, MM:
a—5,6-25,6—45,2—65;0—85;e—105; orc — 135
Fig. 5. Speed of streams in barto flute of rotor at frequency of rotation of 750 min™! and difference
of pressure between an output and an input of flute 60 kPain sections of flute in direction x, mm:
a—5,6-25,6—45,2—65;0—85;e—105; o1c — 135

Xapakxrep 3TOH CKOPOCTH CYLIECTBEHHO N3MEHSIET-
Csl B CEUCHMSIX KaHABKU. B Hayasie KaHABKU 3TOT MOTOK
MPaKTHYECKH OMHOPOIEH (PHC. 5,a) , 3aTeM TOSBIISICT-
cs1 00J1aCTh C TIOBBIIICHHOW CKOPOCTHIO BHU3Y KaHABKH
(puc. 5,6—2). Ota 005acTh MO Mepe IBUKEHUS TIOTOKA
CMeIaeTcsi BHU3 K OCHOBAHUIO TAPHHUTYPHI (puC. 5,8).
3areM o0pasyercsi ouar ¢ BBICOKOH CKOPOCTBIO MOTO-
Ka BBEpXy KaHaBKH (puc. 5,0). [lo Mepe nanpHelero
JIBIDKCHUSI TIOTOKA OYar MOBBIIEHHOW CKOPOCTH B HH3Y
KaHaBKHU TepeMeniaercs BBepX (puc. 5,0-okc), U yBe-
JIMYUBACTCS MHTCHCUBHOCTD ITOTOKA B BEPXY KaHABKH,
CpenHsisi CKOpOCTh TIOTOKA B MEXKHOXKEBOW KaHaBKe PO-
TOpAa B HAMPABJICHHUH X MPH PA3IUYHBIX yITIaX HAKIOHA
OCH KaHaBKU K panuycy npu aaBienuu Ap,=80 klla
TPENCTaBICHO B TA0M. 2.

CKopocTh B MEKHOXEBOIH KaHaBKe POTOpa B Ha-
MPABJICHUM X B CPETHEM CEUCHUM KAaHABKHU ITPU YaCTOTE
Bpatenus 1 000 MuH ' ¥ pa3InyHOM JaBICHHH MEXKITY
BBIXOJIOM M BXOJIOM KaHaBKH IPEJCTaBlIeHa Ha puc. 6.

CKopocTh B MEXKHOXEBOH KaHaBKE pOTOpa IpU
yactore Bpamienus 750 MMH ! W pasHUIlE JaBIEHHs
MEXy BBIXOIOM U BXoaoM KaHaBku 60 klla B ceuenu-
SIX KAaHABKU B HAINPABJICHUM z TIPE/ICTABJICHA HA pUC. 7.

OTa CKOpPOCTh B MEXHO)KEBOH KaHaBKe pOTOpa
CYIIIECTBEHHO OTIMYACTCS B PA3IMYHBIX CEUCHUSAX Ka-
HaBku. C Havyasia KaHABKHU 3Ta CKOPOCTh MPAKTUICCKU
omHOpoaHA (pHC. 7,a). 3aTeM MOSBIIAETCS Y BEIXOAHOMH
KPOMKH 3a/IHEH TpaHU HOXKa 001acTh C OTPHUIIATEINb-
HOW CKOPOCTBIO TOTOKA, T.€. MOTOK HANpPaBICH BHH3
OTHOCHUTEIFHO OCH Z.
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Takxe MOABISETCS OO0JACTH C IOJIOKUTEILHOM
CKOPOCTBIO MOTOKA, T.€. TIOTOK HArpaBjeH MO OCH Z.
WHTEHCUBHOCTh 3THUX TOTOKOB YBEIHYUBACTCS II0
XOJly ME@XKHOXXEBOH KaHaBKU (pHC. 7, 6—xc).

Cpemusist CKOPOCTh IMOTOKA IO JJTMHE MEXHO-
’KEBOW KaHABKH POTOPA B HAINPABICHUU X B 3aBUCH-
MOCTH OT YaCTOTHI BPAICHUSI POTOpa MPEICTaBICHA

Cpennsist CKOPOCTh MOTOKA I10 JUIMHE MEKHOXKEBOM
KaHaBKU TIOBBIIIAETCS C POCTOM YaCTOTHI BPAIICHHUS
potopa. Ilpu Bxozme B MEXHOXEBYIO KAaHaBKY CPEAHSS
CKOPOCTb PE€3KO BO3pacTacT, JOCTUIaeT MaKCHMyMa
Ha [mHe KaHaBkd 5—10 MM. 3aTeM MOHOTOHHO IIO-
BBIIIAETCS IpUMEPHO B 1,2—1,5 pa3za no xony KaHaBKU

(puc. 8).

Ha puc. 8.
Tabnuya 2
Table 2
Cpenssist CKOPOCTh TTOTOKA B MEKHOXKEBOM KaHaBKe POTOpa, M/C B HAIIPABIICHUH X
MIPU PA3IUYHBIX YINIaX HAKJIOHA OCHU KAHABKU K PaUyCy
Average speed of stream in barto flute of rotor, m/s in a direction x
at various corners of an inclination of an axis of flute to radius
YacToTa BpallleHHs poTopa, Yron B:’ rpal
MuH ! Angle *, degree
Rotor speed, min™! 20 0 20
600 2,24 1,87 1,58
750 4,87 4,03 3,18
1000 7,58 6,30 5,53
* Vroi B HOJOXKHUTENBHBIN, KOIa HallpaBJIeHXs BPAICHUS U yIJia COBIAJAIOT, M YIoJ 3 OTpHLATENb-
HLIﬁ, KOrJia HarpaBJICHUS HE COBIA/IaroT.
* The angle B is positive when the direction of rotation and the angle coincide and the angle f
is negative when the directions do not coincide.
R ]

9.93%a+]

H 8.902e+00
7.866@+0)

| 6.829e+00

[ 5.793e+00
4.756e+00
3.720e+00

. 2.683a+)0
1.647a+)0
6.101e-01

-4.264e-01
[m s*-1]

Puc. 6. CkopocTh ITOTOKOB B MEXHO)KEBOH KaHaBKE POTOPA B HAIPABJICHUH X B CPEAHEM CEUCHNH KaHaBKH (75 MM)
npu yactote Bpamenus 1 000 MuH ' ¥ pa3HHIE JaBICHUS MEXKIY BBIXOJOM M BXOJIOM KaHaBKH, klla:

a—60;6-80;6—100

Fig. 6. Speed of streams in MmexnoxeBoiito flute of rotor in a direction x on the average section of flute (75 mm)
at frequency of rotation of 1000 min™' and a difference of pressure between an output and an inputof flute, kPa:

a—60;6-80;6—100
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Puc. 7. CkopocTh ITOTOKOB B MEKHOKEBOM KaHABKe POTOPA MPH YacToTe BpaieHus 750 MuH !
Y Pa3HUILE TaBJICHUS MKy BHIXOJOM M BXooM KaHaBKH 60 kIla B ceueHUsIX KaHAaBKH B HAIIPABJICHUH Z, MM:
a—5,6-25,6—45,2—65;0—85;e—105; orc— 135
Fig. 7. Speed of streams in bar to flute of rotor at frequency of rotation of 750 min and difference
of pressure between an output and an input of flute 60 kPa in sections of flute in direction z, mm:
a—5,6-25,6—45,2—65;0—85;e—105; orc— 135

v’...' m——— .____._._;.___._;_._ e ———

m/c 1

10

0

0 0,025 0,075 0125 XM

Puc. 8. CpenHss ckOpoCTb OTOKA MO JJIMHE MEXKHOXKEBON KaHABKH POTOPA B HANIPABICHUU X
B 3aBHCHMOCTH OT YaCTOTHI BpaiieHust poropa, mun ': 1 —600; 2 — 750; 3 — 1000
Fig. 8. Average speed of stream on length bar flutes of rotor in a direction x
depending on frequency of rotation, min™': / — 600; 2 — 750; 3 — 1000
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BoiBoabl

1. Pacxon B MEXHOXEBBIX KaHaBKax poTopa 3a-
BUCHT OT YacTOTHI BpamieHusi poropa. Ilpu yBemuue-
HUM 4acToThl Bparienus ¢ 600 mo 1000 mua! pacxon
yBenuuuBaetcs B 2,3—5,4 paza. Ilpu yBenuueHuu pas-
HUIIBI JaBJICHUS MEXIY BBIXOJOM M BXOIOM KaHABKH
¢ 60 no 135 xIla pacxon B KaHaBKax poTOpa yMEHbIIIa-
ercs B 1,4-1,5 paza. IloTok B MEXXHOKEBOM KaHABKE PO-
TOpa HampasJIeH OT LEHTPa K Meprudepruu rapHUTYPHI.

2. CpenHee 3HaYE€HHE CKOPOCTH TIOTOKa B MEKHO-
YKEBOI KaHABKE pOTOpA IO JUTMHE KaHABKU NPH YBEIH-
YEeHHMH YacTOThI BparieHus poropa ¢ 600 1o 1000 muH !
Bo3pacTaer B 2,4-2,6 pa3a (Oosbliiee 3HAUCHHE COOT-
BETCTBYET OOJIBIIEH PAa3HOCTH JABICHHUS MEXIy BXO-
JIOM M BBIXOAOM KaHaBKH). CpemHsisi CKOpOCTh MOTOKA

JNeca Poccum 1 X035MCTBO B HUX
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pOoTOpa U3MEHSIETCS TIPY U3MEHEHUH yIJIa HaKJIOHA Ka-
HaBKH K panuycy rapHutypsl. Ilpu yrme naxmona 20°
I10 HAPaBJICHHUIO BPAILEHHS POTOPa CKOPOCTh IIOTOKOB
yBenuuuBaercs B 1,2 pasza (pekuM INPOKAYMBAHUS).
[Ipu yrme Hakmona 20° mpoTHB HaIpaBJIeHUS Bpalle-
HUS pOTOpa CKOPOCTh [TOTOKOB yMeHbLIaeTcs B 1,1 pasza
(pexxum ynepxanust). [Ipu Bxome B MEKHOXKEBYIO Ka-
HaBKY CpPE/IHSS CKOPOCTh PE3KO BO3PACTAET, TIOCTUTAET
MaKCUMyMa Ha AJiuHe KaHaBku 5—10 mm. 3aTeM MOHO-
TOHHO MNOBBIIIAeTcs MpuMepHo B 1,2—1,5 paza no xoxy
KaHaBKH.

3. Ilpu yBenuYEeHUM pa3HULBI NABICHHUS MEXIY
BBIXO/IOM M BXOJIOM MEXHOXKEBOM KaHABKU pOTOpA A0
80—100 kIla HabGompIIasi CKOPOCTH MMOTOKA CMEIIAETCS
B BEpPX KaHABKH.
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W3MEHYMBOCTb CEAIHLIEB COCHbI KEOPOBOW CUBUPCKOW
HA3APOBCKOIo U MMUHUHCKOIO NPONCXOXAEHUA
MPU PA3HbIX YCITOBUAX CTPATUDUKALIUN CEMAH

Cgetriiana Basepnena IlonoBa
Cubupckuil rocyIapcTBEeHHBIH YHUBEPCUTET HayKH U TexHosorni M. M. @. Pemernesa, Kpachosipck, Poccust
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Annomayua. ConocTaBIeHa W3MEHUNBOCTH ITOKA3aTeICH CESTHIICB COCHBI KEAPOBOH CHOMPCKOU
HA3apOBCKOTO M MUHWHCKOTO IMPOWCXOXICHUS, BBIPOCIINX M3 CEMSH, MPOIIEANINX CTPaTH(HUKAINIO
BO BJIXHBIX OMMJIKaX MPH KOMHATHOW M MOHMKEHHOM TeMIepaType BO3[yXa. YCTaHOBIIEHO, YTO KO-
JUYECTBO CeMsIONIeH M TIePBUYHON XBOM y BCXOIOB HA3apPOBCKOTO MPOUCXOXKIEHHS OOJbINEe B CpaB-
HEHHUH C TaKOBBIMM Y MUHUHCKOTO Ha 10,9 u 29,4 % cooTBeTCTBEHHO. [[nMHAa ceMaq0ei 1 My4YKOBOi
XBOM B BapHaHTax MpHU pa3HOW TeMIleparype CTpaTU(QHKALUN CeMSH HE UMeJia JOCTOBEPHBIX pa3iv-
gyuif. J[ByxyieTHHE CesHIIBI, BEIPOCIINE U3 CEMSH, KOTOpbIe CTPAaTH(HUIINPOBAIN B XOJIOIWIbHIAKE, HMe-
T HauOoIblllee 3HAUeHUE B BapUaHTE MUHHHCKOTO IMPOUCXOXKACHHUS 110 BBICOTE, JHAMETPY CTBOJIMKA,
Ha3apOBCKOTO — IO AUAMeTpy CTBONUKA. Cpeay CesHIIEB B ONMBITHBIX BapHaHTax ObLIM OTCEIEeKTUPOBa-
HBI OBICTPOPACTYIINE U IIIMHHOXBOWHBIE 3K3EMIUISIPHI C IENBI0 UX MCIIOIB30BAHMS B NAJbHEHUIIIEM IS
MPOBEICHNUS TI0CAJIOK IeJIeBOTO Ha3HaueHMs. [loydeHHbIe B X0/1e UCCIIeI0OBaHMS JAHHBIE TIOATBEPAUIIH
BO3MOXKHOCTB CTPaTH(HKALUKN CEMSH BO BIAXKHBIX OIUIIKAX HE TOJIBKO MPU TOHIKEHHOW TeMITepaType
BO3/yXa, HO M B KOMHATHBIX YCIIOBHUSX IIPH OCEHHEM COOpe CeMSIH.

Knroueswle cnosa: cocHa kenpoBasi cHOMpPCKast, CTpaTuUKAIMI, H3MEHUYNBOCTD, CESHIIBI, 0TOOD,
reorpaduieckoe IpPOUCXOXKIICHHE
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1 X034HCcTBO B HUX. 2023. Ne 3 (86). C. 116-124. DOI: 10.51318/FRET.2023.86.31.001.

© Ilomoga C. B., 2023



Ne 3 (86), 2023 r.

Scientific article

JNeca Poccumn 1 Xo35MCTBO B HUX

117

SEED STRATIFICATION VARIABILITY SEEDLINGS

OF SIBERIAN CEDAR PINE OF NAZAROV

AND MININSKY ORIGIN UNDER DIFFERENT CONDITIONS

Svetlana V. Popova

Siberian State University of Scince and Technology named after M. F. Reshetnev, Krasnoyarsk, Russia

zujlrfl 1 @yandex.ru, https://orcid.org/0000-0002-3539-1297

Abstract. The variability of the indicators of seedlings of Siberian cedar pine of Nazarov and Liskin
origin, grown from seeds that have been stratified in wet sawdust at room and low air temperature,
is compared. It was found that the number of cotyledons and primary needles in seedlings of Nazar
origin is 10,9 and 29,4 % higher in comparison with Mininsky, respectively. The length of cotyledons
and bundle needles in the variants at different temperatures of the stratification of the seeds had no
significant differences. Two-year-old seedlings grown from seeds that were stratified in the refrigerator
were of the greatest importance in the variant of Mininsky origin in height, stem diameter, Nazarovsky —
in stem diameter. Among the seedlings in the experimental versions, fast-growing and long-coniferous
specimens were selected in order to use them in the future for carrying out target purpose plantings.
The data obtained during the study confirmed the possibility of seed stratification in wet sawdust not

only at low air temperature, but also in room conditions during autumn seed harvesting.

Keywords: Siberian cedar pine, stratification, variability, seedlings, selection, geographical origin
For citation: Popova S.V. Seed stratification variability seedlings of siberian cedar pine of nazarov

and mininsky origin under different conditions // Forests of Russia and economy in them. 2023.
Ne 3 (86). P. 116-124. DOI: 10.51318/FRET.2023.86.31.001.

Beenenue

Crnioco6aM TOATOTOBKM CEMSIH K TOCEBY COCHBI
KeIPOBOW CHOMPCKOM M M3MEHYMBOCTH ITOKa3arenei
CesHIIEeB yJensieTcs OOJbIIoe BHUMAHHE C MEIbI0 pa3-
pabOTKH 2IEMEHTOB paHHEH AMArHOCTHKU U MPOBEAC-
HUSI 0TOOPa K3EMIUIIPOB MO XO3SHCTBEHHO LIEHHBIM
MpU3HAKaM IS TIOCTEAYIOMIETO WX HCIIONB30BaHUs
B JIECOKYJIBTYPHOM IPOM3BOACTBE. DTO CBS3AHO C IIIY-
OOKHM IIOKOEM CEMSIH U MEIJICHHBIM POCTOM CCAHIICB
JAHHOTO BHJA B TepBble Tofpl. [losTomMy paspaborka
HOBBIX METOAOB IOATOTOBKH CEMSH K IIOCEBY U BBI-
palMBaHUE CESIHIEB SIBISIIOTCSI aKTyaJlbHOW 3aJadei.
B aureparypHBIX UCTOYHHKAX OTMEUEHO HAIMYHE TIe-
pHona ATUTEIBHOTO M TIIYOOKOTO (PU3HOIOTHYECKOTO
CEMEHHOTO TMOKOSI Y COCHBI KSJIPOBON CHOUPCKOH. DTO
SIBIISIETCSI OMOJIOTHYECKHUM ITPHCITOCOOIICHUEM, 3alep-
JKUBAIOIIUM TPEKICBPEMEHHOE MPOpacTaHue CEMSH
B €CTCCTBCHHBIX YCIIOBUAX. OTMC‘IaeTCH, 4TO IJIA HOp-

MaJIFHOTO TIPOPACTAaHUS CEMSH HEOOXOAMMO 3aBepile-

HHE pOCTa 3apojblilia, KOTOPOE MPOUCXOAUT BO BpeMs
JumtenbHol crpartudukarun (Uraarenko, 1985; Kpei-
JIOB U 1p., 1983).

P. H. MargeeBa, O. @. byroposa (2006) npuBoasT
OINMCAaHUE HECKOJIBKHX METONOB CTpaTu(HKaLu ce-
MsiH. OTMEYaloT, 4To MpH JIF0OOM crocode cTpaTudu-
Kallid OCHOBHBIM YCJIOBHEM SIBIISICTCSl MOBBIIICHHAS
BIIaXXHOCTH cyocTpara (2040 %). [lepen crparuduka-
el peKOMEHIYIOT 00s13aTeNbHOE 3aMauuBaHIe CEMSTH
B TEUEHHUE JIBYX I TPEX CYTOK B TETUION BOJIE.

B. H. Bopo0OreB (1987) npuBoauT ganHbIE 00 yCKO-
PEHHOH cTpaTH(UKALUK: 3aMadlBaHUE B TEIUIOH BOJC
Ha TpOe CYTOK, 3aTeM BBIJIEp)KUBAHUE TIPH KOMHATHON
Temneparype Bo3myxa (20-25 °C). B pesynbrare Takoi
o0pabotku yepe3 10-20 aueii Obi 0OHAPYKEHBI TIEp-
BbIC HAKITIOHYBILIHECS CEMEHA, KOTOpBIE TIPH JTATbHEH-
1Iei cTparuUKayy He COXPAHMIIHCh.

I. B. Bapaiimyk, E. A. Tynuk (2016) ucnomns3o-
BAJIM TPEXMECSYHYIO CTPATU(PHKAIMIO CEMSIH COCHBI
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KenpoBoil cubupckoid. CrparnuKauio TPOBOAMIN
pu Temmeparype 0—4°C ¢ ucnonb30BaHueM KpYITHO-
3€pHUCTOrO Iecka B nponopuuu 1:2. HakmroHyBOIMX-
Csl ¥ TIPOPOCILIMX CEMsIH B MEPUOJ UX CTPATU(HUKALIIN
B TEUEHHE TPEX MECAICB He OOHAPYKEHO.

K. B. Ilyrernxuna u ap. (2016) nmpoBoxunu crpa-
TUHKAIHIO ceMsH B Teuenue 3—5 mec. [lepBoHauans-
HO CeMEHa CTpaTH(UIMPOBAIN B XONOJHIBHUKE TPH
temneparype 4—7°C, nanee ux BBIICPKUBAIU B KOM-
HaTHBIX ycnoBusix. CyOcTparoM mpu cTparuguKaniu
ceMsH ObIT MPOKaJICHHBIN MPOCEIHHBIN CpeaHE3epHU-
CTBII TIECOK. YCTAaHOBIJICHO, YTO JIAOOpaTOpHAasl BCXO-
KECTb CEMSH TPH YETHIPEXMECSYHON CTpaTu(HKALHs
cocrasmia 46,0 %. [pyHTOBasI BCXOXKECTh MOCTIE MSATH-
MECSYHOU CTpaTH(HUKAINKA UMella HanOOJIbIIINEe TTIOKa-
3arenu (68,3 %).

W3MeHYHBOCTh BCXOMOB M CESHIIEB COCHBI Ke-
IpOBOI CHOMpPCKON OTMEYeHa B HAyYHBIX paboTax.
H.II. Bparunosa u np. (2014) ycranoBuiu, 4to y co-
CHBI KEIPOBOM CHOMPCKOHM, BBIpOCIICH H3 BCXOJIOB,
HMMEIOIMX OOJIbIIIEE YHCI0 CEMAIONEH, B NaJIbHENIIIEM
HaOIogaeTcs NpeBbILICHNE IO BBICOTE, THaMeTpy, (u-
Tomacce U ypoxaiiHoctu. Ilo gannusim P. H. Marse-
eBoit, O. ®@. byroposo#t u ap. (2000, 2011), nepeBbs
COCHBI KeZJpOBO CHOMPCKOIA, BBIPAIIEHHBIE N3 BCXOIOB
C JUTMHHBIMHU CEMSIOJIIMH, MPEBOCXOAAT IO BBICOTE
KOPOTKOCEMSIIONbHBIE. VI3MEHUYNBOCTE ¥ BCXOZIOB Ce-
SIHIEB JTAHHOTO BHZA MPOSBISICTCS IO MHOTUM OHOMe-
TPHUUYECKUM TTOKA3aTEIISIM.

B. A. bpeianes, M. W. Xpamosa (2011, 2013), uzy-
Yasi N3MEHYUBOCTh IOKa3aTeNieil CesHIIEB, BBIICIHIN
HanOoJee IEHHbIE B CEIEKITMOHHOM OTHOIIEHHH CEMbHU
1 ocoOu B paHHeM Bo3pacte. OHM yCTaHOBWIIA BBICO-
KHI ypOBEHb M3MEHUMBOCTHU CESHLEB U CBSA3b MEXKAY
KOJIMYECTBOM CEMSIIOIEH M UX JUIMHOH B 3—4-JIeTHEM
BO3pacTe, OTMeYast TIePCIIEKTHBHOCTD IPOBEICHUS FH-
JIMBUAYaJbHOTO 0TOOpa ¢ pa3padOTKON METONOB paH-
HEH TUarHOCTUKH.

A.M. IlacryxoBoii (2017) ycTraHOBIEHO, YTO Y
CEsIHLIEB COCHBI KEAPOBOH CHOMPCKON YpOBEHb W3-
MEHYHMBOCTH TI0 BBICOTE YBEIMYUBAETCS C BO3PACTOM,
a I10 JUTMHE XBOH OCTAETCS CTA0OMIBHO BEICOKHM M UTO
B BO3pacTe 10 LIECTH JIET XapaKTep poCTa CESHIEB
COCHBI Ke/IPOBOW CHOMPCKOH MOXKET MEHSTHCS: BhIJIE-
JISTFOTCSL PacTeHHsI, CTAOUIBHO COXPAHSIONINE WHTEeH-
CHUBHOCTH POCTa HE3aBUCHMO OT BHELIHHUX (PAKTOPOB.

Ne 3 (86), 2023 .

P CKOMCHAYCTCA IPOBOAUTH 0T60p CCAHIICB 110 MHTCH-
CHUBHOCTH pOCTa M JJIMHEC XBOW HA HAYAJIBHBIX dTalax

OHTOTI'CHE3a.

eib, 00beKTHI
U METOIMKA MCCJIeJOBAHUM

Lenbro uccnenoBaHuii sIBUIOCH U3yYEHUE W3MEH-
YMBOCTH IIOKa3aTelieil W MpOBEACHHE OTOOpa Cpeau
IBYXJICTHUX CESIHIIEB COCHBI KEIPOBOH CHOHMPCKOM,
BBIPOCIIUX M3 CEMSH, CTPAaTH(HKAIUSI KOTOPBIX OCY-
HIECTBIUIACH BO BIIYKHBIX OIMMIIKAaX MPU Pa3HOU TeM-
rieparype Bo3ayxa. llumku mis ombita ObiIH coOpa-
Hbl B HacaxaeHWsx HazapoBckoro m MUHUHCKOTO
necHndectB oceHbio 2019 . Cemena ObUIH MOJIOKEHBI
Ha ctparudukaiuio B koure despars 2020 . [Tocer
CEMSIH, MPOMICAIINX CTPATU(PHUKAIIUIO B PA3HBIX YCIIO-
BUSIX, poBezieH B koHIle aBrycta 2020 1. Crparuduka-
LU0 CeMSTH MPOBOIVIIN JBYMsI CIIOCOOAMHM: TIEPBBINA —
BO BIIQKHBIX OITWJIKAX MPH KOMHATHOW TeMIIEpaTrype
Bo31yxa (22—24 °C), BTOpOii — B XOMOAUIBHUKE MIPH 0~
HIKEHHOH Temrmieparype Bosayxa (1-4°C). V cesHIiieB
OTIPE/IEIISUTA KOJIMYECTBO, JUIMHY CEMSIOJNCH, IepBUY-
HOW XBOM U ITyYKOBOH XBOH, BBICOTY M IUAMETP CTBO-
JMKa ABYXJIETHUX CESHIIEB. YPOBEHb HM3MEHUYUBOCTH
omnpenensuy 1o 1mkaie C. A. Mamaesa (1973). Jlanubie
00paboTaHbl CTaTUCTUYECKH C HCIIONB30BAHUEM IIPO-
rpaMMbl Microsoft Excel.

Pe3ynbTarhl H UX 00Cy:KIeHUE

M3MeHYnBOCTh MOKa3aTeNnel cemMsijoyiei, mep-
BUYHOM U IIyYKOBOM XBOH y CESHIIEB COCHBI KEAPO-
BOIl CHOMpPCKON ONBITHBIX BapHaHTOB IpHUBEIEHA
B Tabm. 1.

OtMeueHo HamOoJblLIEE KOIUYECTBO CEMSIOJNCH
U IIEPBUYHOM XBOM Y CESHIIEB HAa3apOBCKOIO ITPOMC-
XOXKJCHUSI B CPAaBHEHUU C TAKOBBIM Y MHHHHCKOIO.
VY cesiHIIEB B CpaBHMBAEMbIX BAPUAHTAX YPOBEHb U3-
MEHYHMBOCTH 110 KOJIMUYECTBY CEMSIIONEH CpEeHUM, Iep-
BUYHON XBOW CPEIHUN U BBICOKUM, JJIMHE CEMSIONEH
HU3KUW U CPEOHUM, IJIMHE ITyYKOBOM XBOU OT HU3KOTO
JI0 BBICOKOTO.

M3MeHYMBOCTh BBICOTBI M TMAMETPA CTBOJIHKA
JBYXJICTHUX CESHLEB COCHBI KeOpOBOW CHUOMPCKOM
HA3apOBCKOTO U MUHHMHCKOIO ITPOUCXOXJIEHUS, CTpa-
TUHUKALNS CEMSIH KOTOPBIX IMPOBOIIIACH TIPH Pa3HON
TEMIIepaType BO3/yXa, IpUBe/icHa B TaOI. 2.
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Tabnuya 1
Table 1
M3MeHYNBOCTh AaCCUMMJISIIUOHHOTO aNIapara CestHIICB
Variability of the assimilation apparatus of seedlings
Temneparypa YpoBeHb
[Ipoucxoxnenne BO31yXa, °C . o o 1, IpU HU3MEHYNBOCTH
Origin Air temperature, max | min | Xcp. 0 =m V% | B % tos= 2,02 The level
°C of variability
KonuuectBo ceMsimoiei, mr.
Number of cotyledons, pcs.
2224 14 8 | 112 | 1,61 | 036 | 142 | 32 - Cpennnii
Average
Hasaposckoe 1-4 14 7 105 | 1,88 | 042 | 179 | 4,0 1,27 Cpemnii
Nazarovskoe Average
Cpennee 3HaueHHE
10,9 - - - - - -
Average value
22-24 14 6 | 105 | 2,14 | 048 | 204 | 46 - Cpenunii
Average
Munnscroe 1-4 15 8 | 94 | 1,88 | 042 | 200 | 45 1,73 Cpennii
Mininskoe Average
CpenHee 3Ha4YeHHE
10,0 - - - - - -
Average value
KomnmuecTBo mepBHUHON XBOH, IIT.
Number of primary needles, pcs.
22-24 11 6 | 81 | 1,34 | 030 | 165 | 3,7 1,79 Cpennii
Average
Haszaposckoe Bricokuii
Nazarovskoe 1-4 16 5 94 | 295 | 066 | 314 | 7,0 - High
CpenHee 3Ha4eHHE
8,8 - - - - - -
Average value
2224 12 | 4 | 72 | 214 | 048 | 298 | 67 - Beicoruit
High
Murmncioe 14 1| 3 | 63 | 214|048 | 340 76 | 133 Bercoknii
Mininskoe ’ ’ ’ ’ ’ ’ High
Cpenuee 3HaueHHE
6,8 - - - - - -
Average value
JlniHa cemsiioneit, cMm
Length of cotyledons, cm
2224 39 | 25 | 32 | 038 | 008 | 117 | 26 - Husicni
Low
Hasaposcoe 14 36 | 26 | 3.0 | 027006 | 89 | 20 | 194 Hsienit
Nazarovskoe Low
Cpennee 3HaueHHE
3,1 - - - - - -
Average value
22-24 39 | 25 | 30 | 038|008 | 125 28 - Hustonit
Low
Munnscroe 1-4 38 | 1,7 | 27 | 056 | 013 | 209 | 47 1,98 Cpennii
Mininskoe Average
CpenHee 3Ha4eHHE
2,9 - - - - - -
Average value
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Oxonuanue maon. 1
The end of table 1
Temneparypa YpoBeHb
IIpoucxoxnenne BO31yXa, °C . o o 1, IpU HW3MEHYUBOCTH
Origin Air temperature, max | min | Xcp. +0 m V.% | B% tos= 2,02 The level
°C of variability
JInvHa my4koBoi XBOH, CM
Length of needles, cm
22-24 57 | 37 | 43 | 054 | 012 | 125 | 28 1,49 HE“““
ow
Hasaposckoe 1-4 58 | 31 | 46 | 072|016 | 157 | 35 - Cpeanii
Nazarovskoe Average
Cpennee 3HaYeHUE
45 | - - - - - -
Average value
22-24 58 | 28 | 47 | 080 | 018 | 17,1 | 38 - Cpemni
verage
Mumrcioe 1-4 67 | 26 | 46 | 1,10 | 025 | 239 | 53 | 033 Beicoxuii
Mininskoe ’ ’ ’ ’ ’ ’ ’ ’ High
Cpennee 3HaueHNE
47 | - - - - - -
Average value
Tabruya 2
Table 2
M3MeHYnBOCTh OKA3aTeNnel pocTa IByXJIETHUX CESHLEB
Variability of growth indicators of two-year-old seedlings
YpoBeHn
Temmneparypa max | min | Xep. 45 am v | P t, IpH HU3MEHYMBOCTH
TIpoucxoxaeHne Bo3ayxa, °C ’ ’ fs=2,02 The .lev.e.l
Origin Air temperature, of variability
°C Bricora, cM
Height, cm
22-24 102 | 76 | 86 | 070 | 0,16 | 81 | 1.8 1,62 Huskuit
Low
Hasaposcroe 1-4 125 | 69 | 92 | 1,50 | 034 | 163 | 3.6 - Cpeenii
Nazarovskoe Average
Cpennee 3HaueHHE
8,9 - - - - - -
Average value
22-24 104 | 53 | 80 | 137 | 031 | 17,1 | 3.8 3,43 Cpenunii
Average
Mumnnckoe 1-4 143 | 72 | 98 | 1,90 | 043 | 194 | 43 - Cpeenii
Mininskoe Average
Cpenuee 3HaueHHE
8,9 - - - - - -
Average value
JluameTp CTBOIIMKA, MM
Stem diameter, mm
22-24 22 | 1,6 | 20 | 016 | 004 | 80 | 18 3,34 Husrait
Low
Hazaposckoe Huzkwmit
1-4 27 | 1,9 | 22 [ 021|005 | 97 | 22 -
Nazarovskoe Low
Cpennee 3HaYeHUE
2,1 - - - - - -
Average value
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Oxkonyanue maon. 2

The end of table 2
YpoBeHn
Temnepatypa | max | min | Xep. | 5 | #m | V,% | B % | MPH | msMeHuBocTH
INpoucxoxnenne Bo3ayxa, °C fs=2,02 The level
Origin Air temperature, of variability
°C Bricora, cm
Height, cm
22-24 26 | 15 | 2,1 | 029 | 007 | 140 | 3,1 4,48 Cpennnii
Average
Munmcioe 14 33 | 18 | 26 | 040 | 009 | 155 | 35 - Cpennii
Mininskoe Average
Cpetee 3HaueHne 4 3 B - - B B
Average value ’

HawnGonpime mokasarenu y ABYXJIETHUX CESHICB
10 BBICOTE U AMAMETPY CTBOJIMKA ObUTH IPH CTpaTH(U-

Kaouu CEMSAH B XOJIOAWJIBHHUKE KaK B BapHaHTC Hasa-

Cpean OBYXJETHUX CESHLEB Pa3HOro reorpadu-
YeCKOT0 MPOUCXOXKICHHUS] OBUTH OTCEJICKTUPOBAHbI OT-
JIENTbHBIE 3K3EMIUTAPHI, IMEIOIIe HanOOIBIIYIO BBICO-

POBCKOI'O, TAK 1 MUHUHCKOI'O ITPOUCXOXKICHHUS. Ty (Tabmn. 3).
Tabnuya 3
Table 3
OTceneKTUPOBaHHBIE IK3EMIUISPHI IO BHICOTE
Selected instances by height
Temneparypa BricoTa Temneparypa Bricora
BO3/lyXa Ipu Howmep Height BO3/yXa IIpU Howmep Height
TpoucxocHHe CTpaTU(UKAIIN cestHIa cTparu(uKayu cestHIa
Origin AirC féwrr}:Hérzg re Scedling AirC tefl:wrgHérag re Seedling
mperatu number oM % mperatu number cM %
during seed during seed
stratification, °C stratification, °C

52-1 92 | 1108 58-1 143 | 1459
52-3 10,4 125,3 58-2 11,2 114,3
22-24 52-7 9,8 118,1 14 58-7 10,8 110,2
Mumnicioe 58-11 11,8 120,4

Mininskoe 52-10 95 | 1145 ’ :
58-20 12,2 124,5
CpenHee 3Ha4YCHHE 83 100,0 Cpetee 3HaueHE 9.8 100,0

Average value Average value
54-8 10,7 116,3
512 10,0 116,3
54-12 10,7 116,3
22-24 14
Hazaposckoe 519 102 1186 54-13 12,5 135,9
Nazarovskoe : : 5415 | 113 | 1228
Cpennee 3HaueHHE 8.6 100,0 CpenHee 3HaueHNE 9.2 100,0
Average value Average value

YCTaHOBNIEHO, YTO CpEeAU CESHIIEB MHHHUHCKOTO
MIPOMCXOX/ICHUST HAanOOJNbIllee TPEBHIIICHHE MO BBI-
cote ObwIO y 3K3eMIuisipoB Ne 58-1, Ne 58-20 mpu
cTpatuduKaIu B XonoauibHuke, Ne 52-3 B kOMHaT-
HBIX ycnoBusix. Cpeau CestHIIeB Ha3apOBCKOTO IPO-

HCXOXKIACHUA HpeBOCXOI{I/IHI/I II0 BBICOTC 3K3CM1'[J'I$[pI)I

Ne 54-13, Ne 54-15 B xonogunsauke, Ne 51-2 1 Ne 51-9

MpH CTPaTU(UKAIUY B KOMHATHBIX YCIOBHSIX.
OTCGHCKTI/IpOBaHI)I IlJ'II/IHHOXBOfIHI)IC 3K3CMHJ]5{pI)I

(Tadm. 4).
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Tabnuya 4
Table 4
OTceneKTUPOBaHHBIE IK3EMIUISIPHI MO JUIMHE XBOU
Selected specimens along the length of the needles
Temmeparypa IlnnHa Temmeparypa JiHa
BO3ayXa IIpu HOMep Length BO3YyXa IpU HOMep Length
CTpaTu(pUKALUK cTpaTuUKaLUK
IIpoucxoxaeHue censir. °C cestHIIa censin. °C CesHIIa
Origin Ai ’ Seedling . ’ Seedling
1r temperature number oM A Air temperature umber oM %
during seed during seed
stratification, °C stratification, °C
52-1 5.8 128,9 58-1 6,2 134,8
522 53 117,8 58-5 55 119,6
52-3 5,1 113,3 58-7 55 119,6
524 5,4 120,0
58-12 52 113,0
52-7 5,6 124,4
22-24 52-12 5,0 111,1 14
MuHHHCKOE 58-13 5,2 113,0
Mininskoe 52-13 5,2 115,6
52-14 5,1 1133
58-14 6,1 132,6
52-16 5,5 122,2
52-19 52 115,6
58-20 6,7 145,7
52-20 5,0 111,1
szﬂHee 3HaYCHHE 45 100,0 CpenHee 3Ha4YCHHE 46 100,0
verage value Average value
54-1 53 115,2
512 5,7 132,6 54-6 5,8 126,1
54-7 5,6 121,7
22-24 54-11 5,2 113,0
Hazaposckoe 1-4
Nazarovskoe 54-13 5,3 115,2
51-5 5,7 132,6
54-14 53 115,2
54-15 52 113,0
Cpenuee 3HaueHHE 43 100,0 Cpenuee 3HaueHHE 46 1000
Average value Average value

Cpenu cesiHIICB MHHHHCKOTO ITPOHCXOXKICHUS
npeBbiiienne Ha 20,0-28,9 % Hag cpenlHUM 3Haue-
HUeM ObLIo y dK3eMIUIsIpoB Ne 52-1, Ne 52-7, No 52-
16, Ne 52-4 ipu cTpatuduKanui CEMsH B KOMHaTHBIX
ycnoBusix. [Ipu crparudukanuy ceMsH B XONOIUITb-
HUKE TMpEBBIIeHUE cocTaBuio Ha 32,6-45,7 % y ce-
saieB Ne 58-20, No 58-1, Ne 58-14. V cesHiieB Ha3a-
POBCKOTO TPOUCXOXKACHUS HaNOOIBINE 3HAYSHUS TI0
JUTMHE XBOW UM dK3eMIuisipbl Ne 51-2 u No 51-5,
No 54-6 u Ne 54-7 (ma 26,1-32,6 %).

BrIBOABI

B pesynbrare npoBeIeHHBIX UCCIIEA0BaHUIN OBUIO
YCTAHOBJICHO TIPOSIBIICHHE W3MEHYMBOCTH CESHIICB
COCHBI KeIPOBOI CHOMPCKOI MHHHHCKOTO U Ha3apOB-
CKOTO MPOUCXOKJICHHUS, BBIPOCUINX W3 CEMsIH, CTpa-
TUQUKAIUS KOTOPBIX MPOXOUIIA BO BIIAXKHBIX OIHKII-
Kax IIpU pa3HO TeMIreparype Bo3ayxa. Hanbompime
MOKAa3aTeNu M0 KOJIMYECTBY CEMSI0NEH U TEPBUYHON
XBOU OBLIM Y CESIHIIEB Ha3apOBCKOTO MPOUCXOMKACHHUS
B CPaBHEHUU C TAKOBBIMU Y MUHHHCKOTO.
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Huskuit u cpeaHwii ypoBEHb W3MEHYMBOCTH  MWHHHCKOTO IPOUCXOXICHUS. JlaHHbIC NCCIICI0OBAaHUS
y IBYXJIETHHUX CESHIIEB COCHBI KEAPOBOW CHOMp- MOATBEPAMIN BO3MOXKHOCTH CTPAaTH(HUKAIMH CEMSH
CKOM OTMEYEH IO BBICOTE U JUAMETPY CTBOJMKA KAK BO BIAXHBIX OMHUIIKAX HE TOJBKO MPU MOHMKCHHOU
B BapHaHTE HAa3apOBCKOTr0, TaK U MUHHHCKOTO IIPO-  TEMIIeparype BO3/AyXa, HO U B KOMHATHBIX YCIOBHUSIX
ucxoxaeHusi. OTMEUeHO, 4TO HaWOOJBINIEe KOJNWYEe- IPH OCEHHEM cOOpe CeMsH.
CTBO OBICTPOPACTYIINX CESHIEB OBLJIO B BapHaHTE
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CEPre BEHUAMUHOBUY 3AJIECOB
SERGEY VENIAMINOVICH ZALESOV

27 oxta6pst 2023 1. mcmomasiercst 70 et co mHA
POKICHUST JOKTOpPa CEJbCKOXO3SHCTBEHHBIX HAyK,
npodeccopa, akageMuka Poccuiickoii akagemMun ecre-
CTBO3HaAHUS, PoccuiickoM akageMHH €CTECTBCHHBIX
HayK, 3aCITy’KeHHOTO JiecoBoga P®, mouerHoro pabot-
HUKa BBICILIETO MPOoQecCHoHaIbHOro 00pa3zoBanus PO,
COBETHHMKA peKTopa 1o HayuHoi padore YIJITY, 3a-
Benymouiero kadenpoii iecosoacra YIJITY Cepres
BennamuuoBuua 3anecosa.

Cepreit BeamamuaoBHY pomuics B nepesHe Ila-
JoMOXHHCKas MypamunHckoro paioHa Kuposckoit
obnactu. Bece geTn B ceMbe moMorany poguTeieM Mo
JIOMaIlIHEMY XO3SIMCTBY: MACIH CKOT, paboTanu B Oro-
poze, 3aroTaBiIMBald CEHO, JIOBWJIH PBIOY, COOMpan
rpuObl U STOABI, a ¢ MJIAIIIMX KJIACCOB MoapadaThl-
BaJIM B MECTHOM KoJixo3e. JKesast Kak MOXHO CKopee

BCTaTh Ha HOTH, IOHBIM Cepredl mocjae OKOHYAHWS
8-nmerHel mKonel moctynuia B CyBOICKUI JeCHOH
TEXHHUKYM, KOTOPBIA 3aKOHUYMII C OTiau4reM B 1974 1.
IIpopaboTaB HECKOJIBKO JIET B JICCHOM XO3SHCTBE, OH
MOCTYIWI B YPaabCKUI JIECOTEXHUYECKUI MHCTUTYT,
KOTOpBIN ¢ oTIaMuneM 3akoH4ua B 1981 ., u 3aTem no-
CTYIMJI B aCIIUPAHTYPY, CBS3bIBAsl CBOIO JAJIbHEHIITYIO
JKU3HB C JIECHOW HAayKOW W oOpazoBaHmeM. Paboran
Ha kadenape JECHOM Takcalu M JIECOYCTpPOMCTBA.
B 1986 1. uM ycmemHO 3amiuIneHa KaHIUIATCKas,
a B 2000 . — moKTOpCKas quccepTalyy. 3a BpeMs CBO-
el pabotel Cepreit 3anecoB MpoIIeN MyTh OT acCH-
cTeHTa Kadeapsl JICCHOM TaKCaI[UK U JISCOYCTPOUCTBA
IIo 3aBefyromero kadeapoii ecoBoactsa (¢ 1989 .
M0 HACTOSIIIIEE BpEMsl) U MPOPEKTOpa M0 HAyYHOH pa-
oore yuusepcuteta (¢ 2004 mo 2020 rr.).
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Cepreit BeHnaMuHOBUY — OIBITHBIM IOJIEBOU
HCCIIEI0BATENb, TAJAHTIMUBBIA PYKOBOAUTENIb WU Ha-
CTAaBHUK, YCIIELIIHO COYETAIOLIUN MENarornyecKyro
Y Hay4YyHYI0 paboTy, NPUBJICKAOIINN K HCCICIOBAHU-
AM CTYACHTOB, aCIIMPAaHTOB, JOKTOPAHTOB W COUCKA-
teneil. [Ipu ero HaydyHOM KOHCYJIBTUPOBAHHMM 3aILU-
LIEHO 9 JOKTOPCKHUX, a MOJ €ro HEMOCPEICTBEHHBIM
PYKOBOJICTBOM — 95 KaHAMIATCKUX nuccepTaruii. MH-
TepecHoil ocobeHHOCThI0 Cepres 3anecoBa Kak yde-
HOTO SBIIAETCS IIUPOYANUIIUIN CTIEKTP HAYYHBIX WHTE-
pPECOB, CBSI3aHHBIX C JIECOBEACHHUEM U JIECOBOICTBOM,
KOTOPBIA HPOCTUPAETCS OT JIECHOM pEeKyJIbTHUBALUU
U CO3[IaHUs JIECHBIX KYJIBTYp 0 JIECHOM MUPOIOTUU
¥ ONTHMM3AIMU Jiecornonb3oBanus. [lo pesymsratam
HCCIIENOBAaHUNA UM JIMYHO U COBMECTHO C YUYEHHUKa-
MU ¥ KOJuIeTaMH OmyOiauKoBaHO Oosee 700 HaydHBIX
pabort (¢ obmmM urcioM rutupoBanus 7150, uHIEK-
coM Xwuprra 47), MHOXKeCTBO MOHOTpaduii, yIeOHBIX
MOCOOUH, PYKOBOJACTB M PEKOMEHIAIIUI 10 ONTHMU-
3allUur JICCOIIOJIb30BaHNd W MOBBIIICHUA NPOAYKTHUB-
HOCTHU JiecoB. OCHOBHBIE PE3YIbTATHl UCCIEI0BAaHUI
BOIIUIM B HOPMAaTUBHO-TEXHUYECKUE TOKYMEHTHI IO
BEJICHUIO JIECHOTO X03sHCTBA Ha TEPPUTOPUAX Ypallb-
ckoro u [loBomxckoro ¢eneparbHBIX OKPYTOB, B TOM
yucine B «IIpaBuina 3arotoBku ApeBecuns», «IIpaBuna
yXofla 3a JIECOM», MHOTOYHCJICHHbIE PEKOMEHaINH,
JIECHBIE IUIaHBl U JIECOXO3SICTBEHHBIE pPErTIaMEHTBHI.
WM npeyiokeHbl U BHEAPEHBI OPUTMHATIBHBIE CIIOCO-
OBbI py0OOK yX0/1a, BUJIBI IPOTHBOIIOKAPHKIX 0apbhepoB
M CHOCOOBI TyIICHUS TOP(SHBIX MOXKAPOB. YUEHBIN
coer YIJITY u Pocculiickas akagemus €CTECTBO-
3HaHWsI TPU3HAM CHOPMHUPOBAHHYIO U PYKOBOIH-
Myro Cepreem 3ajecoBbIM HAayYHO-IEIArOTMUECKYIO
Koy « ONTUMU3AIUS JIECONOIb30BaHU». Y UCHUKHU
Cepres BennamuHOBHYa pabOTalOT BO MHOTHX BBIC-
X y4eOHBIX 3aBEJIEHHUSIX JECHOTO MpOQHIIs, Hayd-
HBIX YUPEXICHUSIX, OpraHax YIPaBICHUS JICCHBIM
xo3siictBoM P® u 3a ee mpenenamu.

ITomumo Bcero Brienepeuncientoro, Cepreii Be-
HUAMUHOBUY SIBISETCS WJICHOM JBYX IHUCCEPTAI[MOH-
HBIX COBETOB, B OJJHOM U3 KOTOPBIX OH TpE/CeNaTeb,
JCHCTBYIOIIMM YWIEHOM PEIKOJUIETHM IECATH HayUHBIX
YYpHaJOoB, npeaceaareneM CBEpATOBCKOIO OTAEIEHUS
Bcepoccuiickoro o01iecTBa JIeCOBOIOB.
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3a 3aciayrd B MOATOTOBKE BBICOKOKBAU(UIIMPO-
BaHHBIX CICIUAINCTOB JUIS JIECHOrO Komiuiekca P®D
1 OOIBIIOI BKJIAJ B pa3BuUTHE JecHOW Hayku Cepreit
BennamuHoBHMY 3anecoB HarpakJeH MOYETHBIMH Tpa-
motamu [ocymapctBennoro xkomutera CCCP u llen-
TPAIGHOTO KOMHTETa MPO(CO030B PadOUMX JICCHOM,
OyMakHOH M JepeBooOpadaThIBaloIell POMBIIIIICH-
HocTH; MuHnucrepctBa JiecHoro xozsaictsa PCDCP,
ryoepHaTopoB  XaHTBI-MaHCHIICKOTO aBTOHOMHOTO
okpyra — FOrpsr u CBepanioBckoi o0nacTH, Harpya-
HBIMH 3HaKaMHu «3a cOepexeHue W MPECyMHOKCHHE
necHBIX OorarctB Poccumy», «llodeTHbId paOOTHHK
BEICHIEro MpodeccronansHoro oopazoanus PO», op-
neHamu «3a mpodhecCHOHATBHYIO Y€CTh, TOCTOMHCTBO
7 TIOYETHYIO JICTOBYIO PEIyTallio» TPEX CTeleHew,
MegamsIMu «3a criacenue yronarommx» u «60 ner Bo-
opyxeHHbIx cun CCCP», eMy NpHCBOEHO MOYETHOE
3BaHME 3aCIyKEeHHbIM JecoBon Poccuiickoit denepa-
uun. Kagenpa necoBoactsa o pykoBoactsoM Cepres
BennamunoBu4a yoctoeHa aumiioma «3ooTas kade-
npa Poccum», Cepreil 3anecoB sIBISETCS Y4aCTHUKOM
HMHTEpHET-dHIMKIoNneann «Ydensle Poccum». Kpome
TOTO, OH YJIOCTOCH Harpaj| OOIECTBEHHBIX aKaJJCMHIi:
menanet um. B.W. Bepuanckoro, um. H. M. BaBuio-
Ba, opaeaoB LABORE ET SCIENTIA (TPYIOM
U 3HAHUMEM), «Exarepunbl Benukoit 3a ciryxeHne
Hayke ¥ TpocsemieHuio» u ap. B 2015 . 611 ymocTo-
€H IUIIoMa NOOeaUTeNs, MeIall U HarpyJHOro 3Ha-
ka Ha XII koHkypce «HanuoHanbHas 3KOJIOTHYECKast
npemusi umeHnn B.U. BepHajckoro» B HOMUHAIIMU
«Hayka g sxkonorun». B 2020 1. 3a Bkiiag B HayKy
u BeIciiee oopa3zoBanue Cepreii 3amecoB OblT BHECEH
B KHHUI'Y «30JI0ThI€ MMEHA BBICHICH IIKOJbDY. Takke
SIBIISIETCST MHOTOKPAaTHBIM TOOEAMTENIEM KOHKypca
«JIyammit yuensrid YITITY».

Kpome pabotsl, Cepreit BeanaMuHOBUY SBIISETCS
3adUIbIM PBHIOAKOM, a KOJUIETH 3HAIOT €ro KaK MHTe-
pPECHOTO pacckazdyuKa W aBTOpa Cepuu KHHT C (up-
MEHHBIMU 0alikaMH{ Ha BCE CITy4ad KU3HH.

Mot sicenaem nautemy naOOUMOMY YUUMENIO
KPenKkozo 300po6vs, cuacmus, 01a20n0y4us, HOGblX
ycnexog u ceepuwenuit! C roouneem, Cepeeii Benua-
Mmunoeuu!

Konnexmus xagedpvr necosoocmsa YIJITY









