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Annomayusa. HopMaTuBHO-CIIpaBOYHBIE MaTepPHaIbl MIMEIOT OOJIBIIOE 3HAUYCHHUE NPH NPOBEICHUU
JICCOXO3SHUCTBEHHBIX M JICCOYCTPOUTEIIbHBIX paboT. OHUMHU U3 HanOoJiee YacTO MPUMEHSIEMBbIX SIBJISI-
FOTCSI TaOJIMIBI XOAa POCTa, MPEICTABISIONINE CO00 JMHAMUKY OCHOBHBIX TAKCALIMOHHBIX MOKAa3aTe-
Jiel ¥ XPOHOJIOTHIO IPEBOCTOSI 32 BCIO €ro >Ku3Hb. K HacTosmeMy BpeMeHH pa3paboTaHO MHOKECTBO
Pa3IMYHBIX TaOJHII X0/a pOCTa, Pa3InYaIoONINXCsl KaK METOJIJaMH TIOCTPOCHHS, TAaK ¥ IIeJICBBIM Ha3HaYe-
HueM. K coxasnenunto, oueHb 4acTo Nnpu padoTe B JIECHOM XO35HCTBE NPUMEHSIOTCSI HOPMaTHBHO-CIIPa-
BOYHBIE MaTepuabl, pa3paboTaHHbIC AJIS1 APYTUX PailOHOB, YTO JJa€T HE COBCEM TOYHBIEC PE3yJIbTaThl.
[TosTomy pazpaboTka MECTHBIX TaOJIHUI] X0/la POCTa SIBISICTCS aKTyaJlbHOH 3a/ladeid, Tak Kak ¢ UX I0-
MOIIbIO MOBBIIIAECTCSI TOYHOCTh PaboT B Jiecy. B crarbe paccMOTpeHbl 0COOEHHOCTH POCTa COCHOBBIX
HacaxaeHuil CpenHero Ypana pa3iIn4HOTO MPOMCXOXKIEHMS B pa3HbIX TUMax jeca. s mccrienosa-
HUsI OBUTH OTOOpaHBI pa3HOBO3PACTHBIC APEBOCTON €CTECTBEHHOTO M HCKYCCTBEHHOTO MPOUCXOKICHUS
B Han0oJiee pacpoCTPaHEHHBIX TUIAX Jieca B paiioHe ncciienoBanus. [1oryueHsl perpecCuOHHbIE ypaB-
HEHMsI, ONHCHIBAIOIINE 3aBUCUMOCTH OCHOBHBIX TaKCAllMOHHBIX MTOKa3aTesael ApeBOCTOs OT BO3paCTa,
Ha OCHOBE KOTOPBIX OBUIM pacCYUTaHbI 3HAYEHU 110 MATWIETHsM Bo3pacTa oT 20 1o 55 net. [Iposenen
CPaBHUTEJIBbHBIN aHAJIU3 POCTA JIECHBIX KYJIbTYP U HACAXKICHUN €CTECTBEHHOTO IPOUCXOKICHUS COCHBI
B Ka)XXJIOM TuIe Jieca. Taxke pacCMOTPEHbI OTIIMYUS B Pa3BUTHHM HACAKACHHUN OJHOTO MPOUCXOXKIIe-
HUS B PAa3HBIX TUIAX Jieca. 110 moaydYeHHBIM JaHHBIM IIPU CPABHEHUU JIECHBIX KYJIBTYP U HACAKICHUI
€CTECTBEHHOT'O IIPOUCXOKICHNS MOYKHO YBUIETh, YTO OCHOBHBIE TAKCALIMOHHBIE IIOKa3aTeNH (IuaMeTp,
BBICOTA M 3aIlac) B JIECHBIX KyJbTypax BbIIIE, HO HE3HAYNTENIHHO, YeM B HACAKACHUSIX €CTECTBEHHOIO
npoucxoxenus. Cuenas cpaBHEHME ¢ UMEIOIIMMUCS TaOlIULaMU X0a pocTa Ul peruoHa uccie1oBa-
HUS, BBIIBIIIN, UTO pa3innuue ¢ Tabauuamu C. B. 3anecoBa ¢ coaBTopaMu AJ1s1 HCKYCCTBEHHBIX COCHSIKOB
HE TaK CYIIECTBEHHBI, Kak ¢ Tabnunamu . A. MunoBaHoBHYA AJIs1 HACAKACHUI €CTECTBEHHOTO ITPOMC-
XOXKJICHMUSI.

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

as significant as with the tables of D.A. Milovanovich for tree stands of natural origin.

Keywords: tree stands of artificial origin, berry pine forest, mixed grass pine forest, pine tree stands,

yield tables, stand development

Bgenenne

st pelieHuss HayyHbIX U XO3SMCTBEHHBIX 3a/1a4
B JIECY HCIIOJIb3YeTCSI OOJIBIIOE KOIUYECTBO TAOIHIY
xoma pocta. TaGmuiel Xoma pocTa MPEaCTaBISIOT CO-
00l cHCTEMY YHCIIOBBIX TaHHBIX, TIOJYYEHHYIO C TI0-
MOIIBI0 MaTEMaTHUYECKOTO MOJCIMPOBAHUS U Jal0-
Y0 KOJTMYECTBCHHYIO XapPaKTECPUCTUKY TUHAMUKH
TaKCAIMOHHBIX ITOKa3aTeseii APEeBOCTOS WU JPEBO-
CTOEB OJIHOTO €CTECTBEHHOTO Psijia POCTa U Pa3BUTHUS
(Taxcamus neca..., 2020). Tak xkak TaGmuUBI co3/a-
HBI HE JIJI1 BCEX PETHOHOB, IS JIECOYCTPOUTEITHHBIX
Y MHBIX PabOT UCTIONB3YIOT HOPMATHBHO-CIIPABOYHbBIE
MaTrepHualibl OOIIUe WU JJIsi COMPEACIbHBIX PErHo-

HOB. Ilpy 3TOM MOXKET CHU3UTBHCS Ka4eCTBO PadOT
n3-3a HCCOOTBETCTBUA TOYHOCTH HCIIOJIB3YEMbBIX Ma-
TepuasioB. B CBs3M ¢ 3TUM aKTyaJIbHOM 3amayeit siB-
JSIeTCsl pa3padoTKa PerrMoHANBHBIX HOPMATHBOB IS

YCTpaHEHHsI BOBMOXKHBIX OIINOOK.

eanb, 3a1a4a, MeTOAUKA
U 00BEKTHI UCCJIeI0BAHUS
Lemnbto maHHOW pabOTHI ABISIOTCSA M3Y4EHHE M-
HAMUKU TaKCAllMOHHBIX IOKa3aTelell €CTECTBEHHBIX
U HCKYCCTBCHHbLIX HaCH)KIIeHI/Iﬁ COCHbI, BBISBJIICHUEC
OCOOCHHOCTEH pOCTa W COCTABJIICHHE PETHOHAIBHBIX
TaOJIMII XO/1a POCTa.
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HccnenoBanue mpoBOAMIIOCh Ha TeppuTopuu Pe-
JKEBCKOTO JIECHUYECTBA, KOTOPOE OTHOCUTCS K TaeKHOU
JecopacTuTenbHON 30He CpemHe-YpaabCKOTO TaekK-
HOTO pailoHa, nmon3oHe 1kHOU Taiiru CpenHero Ypa-
na (IIpuxaz MuHHCTEpCTBa TPUPOAHBIX PECYPCOB
u sxoorun Poccuiickoit @enepanuu ot 18 aBrycra
2014 1. Ne 367).

[IpoOHbIe myomany 3a0keHbl B Haubolee pac-
MIPOCTPAHEHHBIX THIIAX Jieca Ha TEPPUTOPUH HCCIe-
noBaHusl — cocHsIK pasHorpaBHblii (CPTP) n cocusk
sronarkoBbId (CAL) 11 kiacca Gonutera (Jlecoxo3stii-
ctBeHHBIN pertament, 2008). Bee paboTel BeIONHE-
HBI B cooTBeTcTBUHU ¢ TpeboBanusimu OCT 56-69-83
«[IpoOHbIe mIOMIAAM JIECOYCTPOUTENbHBIE. MeTox
3akmagkm» (1984). Bospact mpeBocToeB Ha MPOOHBIX
TUIOIAIAX Bapbupyet ot 15 mo 60 ner. [Ipu BEIOOpKE
OTOMpATUCh HACAXKICHUS MOJIHOTOM 0,6 M BBINIE, TaK
Kak MPOM3BOANTENFHOCTH IPEBOCTOS B MIpEeax THIIA
Jieca 3aBUCHUT OT TOJIHOTHIL. [[oTHOTa BIHMSET HE TOIBKO
Ha 3arac, HO M ONOCPEIOBaHHO Ha CPEIHIOI0 BBICOTY
W CpeHHMH TUaMeTp HacaxIeHus. Meroauka otdopa
1 00pabOTKM MOJIETTBHBIX JIEPEBLEB IS aHAIN3A XOJIa
pocCTa CTBOJIA COOTBETCTBYET MPHHSATONW Ha Kadeape
JIeCHOU Takcanuu u Jecoyctpoiictea YIJITY (Haru-
MOB U Jip., 2006). J11st mocTpoeHus Tabiui Xxoa pocra

obu1 BeIOpan metox [IHUWJIIX, mo xotopomy ompere-
JISUIach TPUHAMJIEKHOCTh K OIHOMY €CTECTBEHHOMY
psany pocta u pasButus (HopmarnBHO-cripaBOYHBIC
Marepuansl..., 2003).

Pe3ynbrarbl

[lpu wccraemoBaHWM W3HAYAJIBHO JUIA KaXKIOTO
THIA Jieca W MPOUCXOKIACHUS ObLIa MPOBEAEHA MPO-
BEpKa Ha COOTBETCTBHE MPOOHBIX IJIOMIA/EH ecTe-
CTBEHHOMY DSy pocTa W pa3BuTHs. i1 3TOTO OT-
KJIOHEHUS TIPOU3BENICHUI TI0 TUAMETPY Ha BO3pacT HE
JTOJDKHBI TIPEBBITIATh +15 %, a mpon3BeieHnil BEICOTHI
Ha Bo3pacT — +10%. Touku Ha rpaduke, 3HAYCHHUS
KOTOPBIX BBIIUIHN 32 TPAHUIIBI YKa3aHHOTO THATNa30Ha,
13 JAIBHEHINNX UCCIIENOBAHNI OBUIA MCKITFOUCHBI.

Ha ocHOBaHWMM HaHHBIX OCTaBIIUXCS MPOOHBIX
TUIONIAJIEH 11 OCHOBHBIX TaKCAIIMOHHBIX ITOKa3aTeei
(3amac, cpemHre TUaMETp U BBICOTA) OBLIH ITOTyYCHBI
YpaBHEHHS 3aBHCUMOCTHU TaKCAIIMOHHBIX TIOKa3aTesen
OT BO3pacTa HACAKICHUS MO HAMOOJBIICH BEINYMHE
ko3 dummenTa geTepMHUHAIIIN B COOTBETCTBUHU C 00-
menpuHAThIM 1togxonoM (Takcarust seca..., 2020).
Haunydmmimu MopensiMu B HaIlleM CITydae OKa3allucCh
MOJIMHOM BTOPOTO TOpsiika Oe3 CBOOOJHOTO HJIeHA
YpaBHEHHS U ajIoMeTpuuIecKas (pyHKIusI.
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Puc. 1. 3aBucuMocTs cpeHero AuaMeTpa KyJabTyp COCHBI OT Bo3pacTa B Turie jJeca CPTP
Fig. 1. The dependence of average diameter of pine tree stands on age in forest type mixed grass pine forest
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B kagecTBe mpumepa Ha puc. | mpuBeneH rpa-
(MK 3aBUCHMOCTH CpPEIHEro JuameTpa JIPEeBOCTOs
OT €ro BO3pacTa B COCHOBBIX HACKICHUSIX HCKYC-
CTBEHHOTO ITPOUCXOKICHUS B TUIIE JIeCa COCHSK pa3-
HoTpaBublid (CPTP) ¢ MCXOMHBIMU JJaHHBIMH B BUJIE
obOnaka paccesHUs, BRIPAaBHUBAIOIICH JTUHUCH TpeH-
Jla C ypaBHEHUEM perpeccHd U KO3I(PPUIIUSHTOM Jie-
tepmuHanuu (R?).

Bricokue 3HaueHUST KOAPQPUIMECHTOB IeTCpMUHA-
LMK IJI BCEX 3aBHCHMOCTEH MO3BOJISIOT CUUTATh, YTO
MOJTyYEHHBIC YPABHEHUSI KOPPEKTHO OIMCHIBAIOT €CTE-

CTBEHHBIE MPOLIECCHI POCTa APEBOCTOEB U MOTYT OBITH
KCIIOJIb30BaHbI JUIS JAIbHEHIIINX UCCIIEI0BAHNM.

[lo wmamum maHHBIM, KO3(DUIMEHTH AETepMHU-
HallUM ypaBHEHWI 3aBUCHMOCTH CPEIHEro TUaMeTpa,
BBICOTBI U 3aI1aca OT BO3pacTa B THIIE JIECA COCHSK pas-
HOTPABHBIN HECKOJIBKO HIKE, YEM B THIIE JIECA COCHSK
SITCOTHUKOBBIH.

Ha ocHOBaHMM MONy4eHHBIX ypaBHEHUH ObLIH pac-
CUNTAHBI TAKCALIMOHHBIE ITOKA3ATENN IO ISATHICTUSIM
Bo3pacta. OIMH U3 3CKU30B TAOIML XOIa POCTa MpH-
BelleH B Ta0OmI. 1.

Tabmuma 1
Table 1

BO3paCTHaSI JUHaMHKa CPCAHNX TAaKCALlMOHHBIX MOKa3aTesICii COCHOBBIX APEBOCTOCB

MCKYCCTBEHHOTO ITPOMCXOXK/ICHHS B PAa3HOTPABHOM THIIE Jieca

Age dynamics of the average taxation indicators of tree stands

of artificial origin in mixed grass pine forest

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

IIpu cpaBHEHMHM BO3PACTHOM JMHAMUKU TaKCalU-
OHHBIX TIOKa3aTeJel B pa3HBIX THIIAX Jieca BBIABIE-
HO, YTO B THUIIE JIeCa COCHSK Pa3HOTPABHBIA CPEIHUN
quametp u 3amac A0 40 JeT MEHbIe, YeM B COCHSIKE
SATOTHUKOBOM (pHC. 2). 3areM CHUTyaIsi MEHseTCS Ha
oOpaTHyto.

ITo OCHOBHBIM TakKCaIIMOHHBIM IOKa3aTesIM (3a-
T1ac, CpeIHue THaMeTp M BBICOTA) OBLT TIPOBENICH CpaB-
HUTEJBHBIN aHaJIM3 POCTa HACAXKICHHUI €CTECTBEHHOTO
IIPOUCXOXKICHUS U KyJIBTYp COCHBL. I3y4uuB BO3pact-
HYI0 TUHAMHKY OCHOBHBIX TaKCaI[MOHHBIX TOKazaTe-
JIeid, MBI OOHAPYXIJTH Pa3lIudus B XOJ€ POCTa JPEBO-
CTOCB B Pa3HBIX THUIIAX JIECAa OAHOI'O IMPONCXOKACHUA
Y B O/THOM THII€ JIeCa, HO MIPU PA3ITMIHOM ITPOUCXOMKIEC-
HUU JIPEBOCTOEB.

B Tabn. 2 npuBeneH cpaBHUTENBHBIA aHAIH3 PO-
CTa B HACaXJEHUAX COCHBI PA3HOTO MPOUCXOXKICHUS
o AUaMeTpy B THIE Jieca COCHSK pPa3HOTPaBHBIM
(CPTP).

Ilo ganubIM TaOI. 2 MOXKHO CHI€JIaTh BBIBOJ, YTO
C YBEJIMUEHUEM BO3PACTA €CTECTBEHHBIC HACAXKICHHUS
OTCTAlOT IO 3HAYEHUSIM 3araca. AHaJOru4yHas TeH-
JISHITHS HAOMIOAAETCS U TI0 CPEeTHEMY JHaMETPy JIpe-
BOCTOSI.

Paznuuus B 3HAaYEHUSIX CpEHEN BBICOTHI B UCCIIE-
JlyeMOM THIIEe Jieca JUIsl JPEBOCTOEB E€CTECTBEHHOI'O
U UCKYCCTBEHHOTO MPOUCXOKICHUSI HaXOMSATCSl B Ipa-
HHUIaX Kjacca OOHUTETA.



Ne 1 (84), 2023 1.

Jleca Poccun 1 X03AMCTBO B HUX 45

20,0

15,0

10,0

OnameTp, cm

A
o

0,0

CPTP

30 40 50 60

- = =cCfr

BospacT, net

Puc. 2. 3aBucuMOCTh TMamMeTpa KyJabTyp COCHBEI OT BO3pacTa
Fig. 2. The dependence of diameter of pine tree stands on age

Tabmuma 2
Table 2

CpaBHUTENBHBIN aHAIN3 POCTA HACAKACHUN €CTECTBEHHOTO

Y FICKyCCTBEHHOTO TIPOUCXOXKICHHS TI0 3a11acy B THIIE JIeCa COCHSK pPa3HOTPaBHBIN

Comparative analysis of the growth of tree stands of natural

and artificial origin by stock in the mixed grass pine forest

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

Huckyccus
B xome Hamieii paboThI MBI IPOBETH aHAH3 Ty OJTH-

KaIfif 10 MOJJOOHBIM HCCIIEIOBAHUSAM. DTO TTO3BOJIMIO
HAM CPaBHUTH PE3yJbTaThl HAIICH paOOThI C AaHAIOTUY-
HbeiMu TXP.

Hawnbonee wHTEpecHON Ham TmoKa3ayiach padora
C.B. 3anecoBa ¢ coaBropamu (3anecoB u ap., 2002).

B Hell mompoOHO paccMOTPEHBI BOMPOCHI ITPOU3BO-
JIUTENBHOCTH COCHOBBIX JIPEBOCTOEB E€CTECTBEHHOI'O
¥ UCKYyCCTBEHHOTO TPOUCXOXKACHUS B TpeX HamOoJee
PacipoOCTpaHEHHBIX TUMAX Jieca HA TEPPUTOPUU CPEN-
Hel U rokHOM mon3oH Tairu Cpeanero Ypana. Pac-
CMOTpPEHbI BOMPOCHI CTPOEHMS, XO/Aa POCcTa U COPTH-
MEHTHOW CTPYKTYpPbI COCHSIKOB. Jl1s1 cpaBHEHUS ObLTH
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0TOOpaHBI IMOTyYeHHbIe HAMHU 3CKU3bI TAOJIHI] XO/1a PO-
CTa JUIsl COCHOBBIX KYJIBTYp SITOJJHUKOBOIO THIIA Jieca
u TXP, pa3zpaboTannblie 11 HE MPOUICHHBIX pyOKaMu
yXO/ia UCKYCCTBEHHBIX COCHSKOB B THIIE JIECA COCHSK
SITOJIHUKOBBIN B MOA30HE IOKHOW Taiiru (Hopmarus-
HO-CIIpaBOYHbIC Marepuaisl..., 2003). Ilo cpemne-
My IHaMETpy 3Ha4YEeHHUsS B HAIUX ACKH3aX HECKOIBKO
MeHbie, yem B tabnuuax C.B. 3anecosa u np., HO
k 50 rogam 3T0 paznuune ucyesaert. [1o BeicoTe 1 110 3a-
1acy Hallli 3HAUCHMs OTIAH4aroTcs npuMepHo Ha 10%
B MEHBIIYIO CTOPOHY.

J71sl COCHSIKOB €CTECTBEHHOTO TPOHCXOXKIICHHS U3
MHOXkecTBa uMmeroruxcst TXP Mbl BBIOpaii TaOHIIBL,
paspabotannbie B 1952 1. JI. A. MusiopaHOBHYEM ISt
COMKHYTBIX COCHOBBIX HacaxaeHuii Cpemnero Ypa-

na (HopmaruBHO-cipaBOo4HBIe Marepuaisl..., 2003).
Ilo BeICOTE HallM JJaHHBIE MEHbILE TPUMEPHO Ha 7 %,

o quameTpy — Ha 15 % u 1o 3amacy — oxoso 20 %.

BriBoabI

Ilo pesynpraram HallMX HCCIEIOBAHUNA MOXHO
cenaTh BBIBOJ, YTO UCKYCCTBEHHBIC U €CTECTBCHHBIC
JIPEBOCTOU COCHBI B Pa3HBIX TUIIAX JIECa PA3IHYAIOTCS
XOJIOM POCTa U pa3BUTHSL.

Pa3paboranHple ACKM3BI TaOMUI] Xoga pocTa
KYJBTYP COCHBI UMEIOT HEOONbIINE OTIAMYHS OT pas-
paboTaHHBIX paHee pernoHambHbIX TXP mis uckyc-
CTBEHHBIX COCHSIKOB. [l €CTECTBEHHBIX HacaxKIe-
HHUM COCHBI HAIlIM ACKU3bI UMEIOT HECKOJILKO 6OJ'H)HH/IC

pazIHYms.
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