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K cBegeHutio aBTopoB

Buumanue! PC}IaKL[HH TIPUHUMACT TOJIBKO T€ MaTepHalbl,
KOTOPBIC ITOJTHOCTBIO COOTBETCTBYIOT 0003HAYECHHBIM HIDKE Tpe6OBaHI/IHM.
HenoykomrieKToBaHHbIH MTaKeT MaTepUaIoB HE PACCMaTPHUBACTCS.
Tnara 3a myGIUKaIMIO PyKOIMCEH HE B3UMAETCS.

1. CraTbil JOIDKHBI COZIEPIKATh PE3yJIbTaThl HAYYHBIX HCCIICOBAHMIA, KOTOpbIC
MO’KHO HCIIONb30BaTh B IIPAKTHYCCKOI paboTe CHEIHAIICTOB JIECHOTO XO3HCTBa, Jie-
CONPOMBIILICHHOTO KOMIUIEKCA i CMEXKHBIX ¢ HUIMH OTpacieil (3KOHOMHKHM 1 OpraHH-
3aIlMH JIECOTIONB30BAHMS, ISCHOTO MAIIMHOCTPOCHHSI, OXPaHbl OKPYKAFOIIEH CPeIbl
SKOJIOTHH), JTHOO NPEJICTaBIIATH II03HABATENBHBIN HHTEPEC (MCTOPUYECKHE MaTepHaIIbl,
KpaeBeJIeHHe 1 Jp.). PexoMeH ryeMblii 06beM crareii — 8—10 cTpanuIl TekcTa (He MeHee
4 crpanun). Pasmep mpudra — 14, unrepsan — 1,5, rapuautypa — Times New Roman,
noJisi — 2,5 cM Co BCex CTOPOH. AG3aIHbIi oTeTyM — 1 cM.

2. CTPyKTypa NpeACcTaB/IsIeMOT0 MaTepHaia ceayiomasl.

Homep YJIK onpeziensiercst B COOTBETCTBUM C KJIACCH(UKATOPOM (BBIPAaBHHBAHHE
TI0 JIEBOMY Kpato, Oe3 ab3aIHOro oTCTyIa).

3aznague cmamuu 107XHO ObITH MHDOPMATHBHBIM. B 3ary1aBuy MOXHO HCIIONb-
30BaTh TOJBKO OOIICTIPHHSATHIC COKpAIleHNs. Bee OYKBBI MPOIKCHBIE, MONYKHUPHOE
HauepTaHue (BBIPaBHUBAHME I10 LIEHTPY, 6e3 ab3aHoro oTcTyIa).

Ceedenusn 06 agmopax: pamuiys, UMs, oT4eCTBO (IOJIY)KUPHOC HAYCPTaHHE),
ydeHasl CTEIeHb, 3BaHME; MECTO PaboThl (opuIManbHOE Ha3BaHHWE OPraHM3alUH U
TIOYTOBBIN ajpec 00sA3aTelBHO); IEKTPOHHBINA anpec, TeaedoH (BBIPABHUBAHUE IIO
NPaBOMY Kparo).

Knioueguvie cnosa (110 10 cioB) — 5TO ONpejieIICHHBIC CII0BA U3 TEKCTA, IO KOTOPHIM
BEJICTCSl OIICHKA M TIOMCK CTaThU. B KauecTBe KIIOUEBBIX CIIOB MOT'YT HCIIONB30BAThCS
KaK CJIOBA, TAaK U CIIOBOCOYCTaHHS.

Annomayusn (pestome) noxHa coorBercTBoBaTh TpeboBanusiM FOCT 7.9-95

«Pedepar n annoranus. O6mue Tpeboanus». OHa T0JDKHA ObITH:

* MH(HOPMATHBHOI (HE COZIePKaTh OOIIMX CIIOB);

* OPUTHHAJIHOM;

* COJIepXKAaTeNbHOI (OTPaXkaTh OCHOBHYIO CYTh CTaThbé M PE3YJIbTaThl HCCIIE/I0BA-

HH);

* CTPYKTYPHUPOBAHHOI (CII€I0BaTh JIOTUKE ONUCAHKS PE3YIIBTaTOB B CTAThe);

* 06bemMoM 200-250 ciioB, HO He Gonee 2000 3HAKOB ¢ PoOETaMH.

* AHHOTAIHS BKITIOYAET CIIGTYFOIINE aCIeKThl COICPIKAHMS CTaThU:

* TIPEAMET, 11eIb PaboThI;

* METOJI MJIM METOJIONIOTHIO IIPOBEJICHNUS PabOThI;

* pe3ynbsTaThl paboThl;

* 00JIaCTh IPHMEHEHHS PE3YIIBTATOB;

* BBIBOIBI.

Jlanee cienyer Ha aHIJIMICKOM sI3bIKe 3aIJIaBHE CTAThH, CBEICHHsS 00 aBTOpax,
KIJIFOYEBBIC CJIOBA, AaHHOTAIMS (PE3toMe).

B mexcme cmampu HeoOXOIMMO BBIJICNINTE 3aroJIOBKH pasielioB «Baenenue»,
«Ilenb, 3ama4a, METONMKA M OOBEKTHI HCCIIEOBAHMS, «Pe3ylbraThl HCCIIeI0BaHAs
1 UX 00cyxaeHune», «BbiBoby, «Bubnnorpadudaeckuii Cimcox».

CCBUIKH Ha JITEPATypy, HCIIONIB3yeMyIO B TEKCTE, 0003HAYAIOTCS B KBAJPATHBIX
CKOOKAX, HyMepallis CKBO3Hasl, BO3PACTACT C SMHMIIBI 110 MEPEe YIIOMHHAHHS HCTOY-
HUKOB.

JInauu rpadMKoB M PUCYHKOB B (haiine JOJDKHBI ObITH CrpynmupoBaHbl. TaGmuIb!
npezcrapisiorest B popmare Word, dopmyisl — B cTaHAapTHOM penakTope (hopmyit
Word, crpykTypHble xumudeckue — B ISIS / Draw Wi ckaHHpOBaHHbIE, IHarpaMMbl —
B Excel. MmrocTpanyy npecTaBIsAioTCs B JEKTPOHHOM BHJIE B CTAHJIAPTHOM PElaK-
Tope (popmyn Word (BcraBka — O6bekt — Cosnanme — Tun o6bekra MathType 6.0
Equation, B nosiBUBIIEMCsI OKHE Habupaercst Gpopmyia). PekoMeHmyeTcsi HyMepaiuio
(bopmys TaKke Jenarb ckBo3HOH. Hymeposare ciemyer Toibko Te (hopMyIibl, Ha KO-
TOPBIC €CTh CCBUIKH B TEKCTE. MILTIOCTpAIMK MPE/ICTABIISAIOTCS B IICKTPOHHOM BHJIE
B CTaHJAPTHBIX rpadudecknx dopmarax. Takoke 00sA3aTeIBHO IEPEBOAUTH HA3BAHMS
K WUTIOCTPAIHSM, JaHHbIC MILTIOCTPAIIHiA, TAOIMYHbIC JAHHBIC BMECTE C 3aTOIOBKAMH
HETOCPE/ICTBEHHO C TI0Ka3aTe MU U IPUMEYAHHSIMH, T. €. CHauaa IIPHBOATCS TablH-
1161 ¥ MIUTIOCTPAIIMH Ha PYCCKOM SI3bIKE, 3aTEM Ha AHIJIMHCKOM.

Buénuozpagpuueckuit cnucox odopmisiercs B coorserctsun ¢ FOCT P 7.05-2008
(Ha pyCCKOM H aHIJIMICKOM SI3BIKAX).

3. Ha kax1yto cTathio TpeOyeTcs o/jHa BHemIHsis periensus. Ilepen my6mukanueit
PeaKIs BIPaBe HAIPABIIAT MaTePUAIIbl Ha JTOTIOJTHUTEIEHOE PELICH3UPOBAHKE B BE-
nyuwme HUU coorBerctyroero npoduuis o Beeid Poccun. Buumanue! PerienzeHtom
MO’KET BBICTYIIATh TOJBKO JIOKTOP HayK MJIM WICH AKaJeMHUH Hayk!

4. Ha mnyOmukanmio TNpeiCTaBIAEMBbIX B PEIAKIMIO MaTepuainoB Tpedyercs
NIHCBMEHHOE Pa3pellecHIe OpraHM3aliy, Ha CPEICTBA KOTOPOil IPOBOJIMIIACK paboTa,
€CJIM aBTOPCKHE NPaBa IPHHA/UICKAT eid.

5. ABTOPBI NPEACTABJSIIOT B PEJIAKIINIO KypHaIa:

CTaThiO B IIEYaTHOM H 371eKTpoHHOM BHJe (popmar DOC mmm RTF) B onHOM
9K3eMILIsIpe, 6e3 PyKOIHMCHBIX BCTABOK, HA OJIHOHM CTOPOHE CTaHJapTHOTO JIU-
CTa, TIOJNMCAHHYI0 Ha 000POTE MOCIEHETO JINCTA BCEMH aBTOPAMH, C yKa3a-
HUEM JIaThl CJIa4y MaTeprasa. Marepuaisl, IPUCIIaHHBIC B IIONHOM 00beMe 10
IEKTPOHHOM 10uTe, JAyOnHpoBaTh Ha GyMaXHBIX HOCHTEISIX HE 00S3aTeIbHO.
Anpec anexrporHoit moutsl — 9502011169@mail.ru (bauypusa Auna Bnamu-
MHUPOBHa);

WIUTIOCTPALIMH K CTaThe (IPH HATMYHH);

PCLICH3HIO;

ABTOPCKYFO CIPABKY MIIN SKCTIEPTHOE 3aKIIFOYCHHNE;

coriacue Ha IyOIMKAIMIO CTaThH U IEPCOHANBHBIX JIAHHBIX.

6. Dotorpadun aBTOPOB HE TPEOYIOTCS.
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VJIK 630.5

POCT U CTPOEHME ENOBbIX U BEPE30BbIX IPEBOCTOEB CPEHEIO YPAJIA

N. C. CAJIbBHUKOBA — ka"auaar cenbCKoX03sHCTBEHHbBIX HayK,
TOTIEHT Kadeaphl IECHOH TaKCalliy U JIECOYCTPOMCTRA,
e-mail: salnikovais@m.usfeu.ru

A. B. HUKOJIAEBA — maructpant

OI'BOY BO «VYpanbckuii ToCyIapCTBEHHBIH JIECOTEXHUUECKUI YHUBEPCUTETY,
620100, Poccusi, ExarepunOypr, Cubupckuii Tpakr, 37,

tein.: 8(343) 262-97-93

Kntoueswvie cnosa: necroe xo3aiicmeo, cmpoetie 0pegocmoes, mun iecd, pocm 0pegocmoes, popmuposanue
dpesocmoes, enosvie Opesocmou, bepe3ogvle OpesoCmou.

B crarbe paccMOTpeHBI 0COOEHHOCTH CTPOEHMs OEpe30BBIX M €JOBBIX APEBOCTOEB B PAa3HBIX THUIAX jeca
B ycnoBusax Cpennero Ypaia, a TakKe OTIIMYHUS B POCTE APEBOCTOEB OTHOCHTENIFHO YCIIOBUIT MECTOIIPOM3pac-
TaHUsL.

Xoq pocTa Mo BBICOTE B €NIOBBIX U OEPE30BBIX JIPEBOCTOSX OTIMYACTCS 110 TEMIIAM MPUPOCTa B Pa3TUYHBIX
THIIAX Jieca B 3aBUCHMOCTH OT HaJMYHs ONaronpusaTHBIX GpakTopoB. PocT cpenHux nepeBbeB ey u Gepesbl B OT-
JeTIbHBIE TIEPUO/IBI )KU3HH YKA3bIBaeT HA N3MEHEHHE Kilacca OOHHUTETa 10 Mepe POCTa PEBOCTOSL.

Pacnipenenenvie nepeBbeB MO YCIOBHBIM CTYIICHSIM TONIIMHBI TIO3BOJISIET YOGANUTHCS, YTO MAKCUMAJBHBIHN MPO-
IIEHT KOJIMYECTBA JIEPEBBEB B pacIpeIe]IeHHH 0 TONIINHE HEe 3aBHCHT OT ITOPOJIbI M THIIA JIeca.

Ha ocHoBe ps1oB penyKIIMOHHBIX YHCEI [0 TUAMETPY, PACCINTAHHBIX B 3aBUCHMOCTH OT JHaMeTpa AepeBa
90 paHra, U MO TMOKA3aTeN0 OTHOCUTENBHOW BBICOTHI, TIOKA3bIBAIOIIEMY HANpsHKEHUE POCTa M SHAOTECHHYIO
1 GepeHITHAIIIIO CTBOJIOB, IIPOCIIEKUBACTCS CXOICTBO CTPOCHUS JPEBOCTOEB PAa3HBIX TUIIOB JieCa B BBICIINX
paHrax.

Kpome Toro, ycTaHOBJI€HO, 4TO NP BBIICICHHN THIIA JIeca B KAY€CTBE JUArHOCTHYECKOTO TPU3HAKA CIIEAYET
YUYHUTBIBATh OCOOCHHOCTU CTPOCHUS ¥ (POPMHUPOBAHHUS JPEBOCTOSL.

GROWTH AND STRUCTURE OF SPRUCE AND BIRCH TREE STANDS
IN THE MIDDLE URALS

I. S. SALNIKOVA — PhD (Agriculture), associate professor of forest taxation
and forest inventory,
e-mail: salnikovais@m.usfeu.ru

A. V. NIKOLAEVA — graduate student

FSBEE HE «Ural State Forest Engineering University»,
620100, Russia, Yekaterinburg, Sibirsky Tract, 37,
phone: 8 (343) 262-97-93

Keywords: forestry, structure of tree stands, forest type, growth of tree stands, formation of tree stands, firry
stands, spruse stands, birch stands.

The article discusses the structural features of birch and spruce stands in different types of forests in the Middle
Urals, as well as differences in the growth of stands in relation to the growing conditions.

The growth course by height in spruce and birch stands differs by growth rates in different types of forests
depending on the presence of favorable factors. The growth of medium-sized trees of spruce and birch in certain
periods of life indicates a change in the class of stand quality index as the stand grows.
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The distribution of trees by conditional thickness steps allows us to make sure that the maximum percentage

of the amount of trees in the distribution by thickness does not depend on the species and type of forest.

Based on the series of reduction numbers in diameter, calculated depending on the diameter of a tree of rank 90,

and in terms of relative height, which shows growth stress and endogenous differentiation of trunks, a similarity

of the structure of stands of different types of forests in higher ranks is observed.

In addition, it was found out that when distinguishing the type of forest as a diagnostic feature, one should take

into account the structural features and the formation of the stand.

Beenenue

Cymuth 0 pocte u (hopMupoBa-
HUH JPEBOCTOEB MOXKHO IT0 U3Me-
HCHHIO UX TaKCAallMOHHBIX ITOKa3a-
TeNel ¢ BO3pacToM, 4TO Hambolee
HAIJISITHO TIPEJICTABICHO B TaOIH-
1ax Xoja pocTa HaCaXKJICHUH.

Ilockompky B Tabmmiax xoma
pocTta JAMHAMHKA  ITOKa3aTelei
00001IeHa ¥ B CBSI3U C OTHM POCT
OTAETBHOTO JIPEBOCTOSI MOXET He
COOTBETCTBOBATh JTOH JMHAMU-
Ke, TO HauOoJiee TOUHO OIICHHBATH
POCT IPEBOCTOEB MO THIIAM Jeca
HY>XHO Ha OCHOBaHHH aHAJIN3a MO-
JIENIBHBIX JIEPEBBEB.

B 10 e Bpems Kitaccel O0OHHUTE-
Ta KOPPEKTHO OIPEAETSIOTCS 10
CpelHEel BBICOTE M BO3paCTy Jpe-
BOCTOS CTapIIEro BO3pacTa, OAHAKO
3TOT KJIaCC HE OTpaXKaeT JCWCTBH-
TENBHOE MOJIOKEHUE AJISI MOJIOI0TO
HAaCaKACHUS, TPEITyCMOTPEHHOE
OOHUTHPOBOYHOW IIKAJIOW, W MO-
JKCET UBMCHATHCA 110 MEPE PA3BUTUA
npeBoctos. IlosToMy B KaXIoM
TUIE Jieca HeOOXOIUMO BEISBIISTH
nyTd (GopMHUpOBaHHS JPEBOCTOEB,
MO0 KOTOPbIM MOXHO OyIeT OTJIH-
YUTH OUH THUII Jieca OT JIPyroro,
a Uil KaKAOTO TUIA CTPOCHHS
u (GopMmupoBaHus pa3padaThIBaTH
COOTBETCTBYIOIIYIO CUCTEMY MEpO-
MIPUSTUN.

Jnst a3 dexkTHBHOTO HaIpaBJICH-
HOTO (POPMHUPOBAHUS HACAKIICHHUN
U MOBBIIICHUA UX MPOAYKTHUBHOCTHU

H606XO,Z[I/IMO 3HAaHUEC 3aKOHOMEPHO-

CTEd CTPOEHUs U pOCTa JPEBOCTO-
eB. UToOBbl BEpHO MPOEKTHPOBATh
1 TIPOBOJUTH JIECOXO3SIICTBEHHBIE
MEpONpHATHS, H3y4yaTb 3TOT BO-
IIPOC KpaiHe Ba)XXKHO.

IMeasb, 3axa4a, MeTONNKA
U 00bEeKTHI HCCTeJ0BAHNA
HccnenosBanue MIPOBOJUIIOCH
Ha JIByX OOBEKTaX: Ha TEPPUTOPUH
T'opHO3aBOICKOTO JIECHUYECTBA, OT-
HOCSILLEHCS K TaeXHOH JiecopacTu-
TenbHOM 30He CpenHe-YpaabcKoro
TaeKHOIO paiioHa, W B YCJIOBHUSX
VYpanbckoro yueOHO-OIBITHOTO JIec-
HuuectBa (nanee YYOIJI), Tepputo-
PHSI KOTOPOTO BKJIFOYEHA B TIO30HY
roHOH Taiiru CpenHero Ypaina.

3akiangka MpoOHBIX IUIOLIAAEH
B lopHO3aBonCKOM JleCHHYECTBE
ObUTa OCYILECTBIEHAa B EJIOBBIX
JPEBOCTOSAX CO CJICAYIOIIUMH TH-
MaMH Jieca: €JIbHUK TaropOTHH-
KOBBIM, €JIbHUK BEWHUKOBO-Tpa-
BSHOW M €JIbHUK KHCIUYHBIM.
B YYOIJI npoGHble mioriaay Obliu
3aJO)KeHbl B OEpe30BBIX JPEBO-
CTOSX B THIIAX Jieca Oepe3HsK
OCOKOBO-C(harHOBbIi, COCHSIK pa3-
HOTPAaBHBIH U COCHSIK OpyCHHYHU-
KOBbI. Bce paboThl BBIMONHEHBI
B COOTBETCTBHUH C TPEeOOBaHHSIMHU
OCT 56-69-83 «IIpoOHbIe mTOIIA-
1 JIecOyCTpoHuTenbHble. Merton
3aKIaK». Meroauka orbopa H
00pabOTKN MOJENBHBIX JIePEBbEB
JUIS aHaJIM3a X0J1a pocTa CTBOJA CO-

OTBETCTBYET NPUHATOMN Ha Kadeape

JIECHOM TakKcallud W JIeCOyCTPOH-
crea YIJITY [1].

Ienms paboTBl — BBISIBUTH OCO-
OCHHOCTH CTPOCHUS CJIBHUKOB W
oepesnsikoB CpeaHero Ypana B 3a-
BHUCHMOCTH OT THIIA Jieca U BO3pac-
Ta, a TAKXKE ONPENIEIIUTh HaIpaBJICc-
HUA U1 yIydIIC€HHUS UX U3Yy4YCHUA,

TaKcalyy 1 (OPMUPOBAHHUS.

Pe3ynbTarhl nccieaoBaHus
U UX 00Cy:KIeHHne

OnHUM U3 OCHOBHBIX BOIPOCOB
HCCIIEIOBaHUs XO/la POCTa CTBOJA
I10 BBICOTE SIBJISIETCS] yCTAHOBJICHUE
3HauUeHUH BO3pacTa JepeBa, INpH
KOTOPOM OHO JOCTUIIO JAHHOU
BBICOTBL. C 3TOM LENbIO0 U3 KOIUYe-
CTBA TOIMYHBIX KOJIELl Ha BBIIMIC
y LIEHKU KOPHsI MOCJIEA0BATEIbHO
BBIYMTAIOTCS KOJIMYECTBA TOIMY-
HBIX KOJIEIl Ha CIEAYIOIUX Aajiee
CCUCHUAX.

Ilo uToram nmoac4yeToB CTPOUTCS
rpaduk, Ha ocu abcuUcc KOTOPOTo
OTKJIaBIBAIOTCS 3HAYEHUs BO3pac-
Ta, @ HA OCH OPJIMHAT — BBICOTHI Ce-
YEHUH.

Xoa pocTa 1o BBICOTE VI CPEN-
HUX JCPEBBEB €JIM HCCIEAYEMBIX
TUINOB Jieca B YCIOBHAX loOpHO-
3aBOJICKOTO JIECHHYECTBA MOXKHO
YBUIETH Ha puc. 1.

[lo pmanHOMYy rpaduKy MOXKHO
caejiatb BbIBOHA, YTO JACPEBbA CJIU
B HACaXICHUH KHUCIUYHOTO THUIIA
UMEIOT Haubojee BBICOKHE MOKa-
3arend pocTa. IJTO OOBICHICTCA
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TE€M, YTO KHCIMYHBI THI JIeco-
PaCTUTENBHBIX YCIOBHHA CUMTAETCA
OFHUM W3 CaMbIX ONarompHATHBIX
JUTS TIPOU3PACTaHUS €M TI0 THIIO-
soruu B. H. CykaueBa. B enpHuKe
BEITHUKOBO-TpaBSHOM HaOIonaeT-
Cs caMblil 3aMeJJICHHBIA POCT OT-
HOCHUTENIBHO OCTaJIbHBIX 00pa3loB.
Taxxe ciegyer OTMETUTbh, YTO XOJ
pocta TO BBICOTE B HACAXKIACHUH
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BEHHHMKOBO-TPABAHOTO THIA OoJee
PaBHOMEPHBIA B OTJIMYHE OT HAaro-
POTHUKOBOTO ¥ KUCITTYHOTO TUTIOB.

Poct cpeanux nepeBbeB B OT-
JieTIbHbIE TIEPHUObI XKU3HHU ITPOUCXO-
JIAT 10 KpUBBIM OoHMTETOB. Kiacc
OoHHWTETa MO0 Mepe pocTa JpPeBO-
CTOSI U3MEHSETCS: B EJIbHUKE T1aIo-
porHHKoBoM Jio 50 net — IV knace,
¢ 60 ner — III; B BeHHMKOBO-Tpa-
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Puc. 1. Xox pocra o BEICOTE JUISL CPETHUX JICPEBLEB €M
B HacaxaeHusx kucnuaHoro (Exuci), BeitnnkoBo-TpassiHoro (EBTp)
n nanoporaukoBoro (Emam) Tumnos neca
Fig. 1. Growth rate in height for medium-sized spruce trees in stands of Oxalis,
herbaceous and fern forest types
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Puc. 2. Poct B BBICOTY CpeTHHX JIepEeBbEB Oepe3bl B JPEBOCTOSAX Oepe3HsIKa
ocokoBo-carnosoro (bocd), cocusika pasnorpasroro (Cprp)
U cOCHsIKa OpycHH4HUKOBOTO (COD)
Fig. 2. Growth in height of medium-sized birch trees in stands
of sedge-sphagnum, mixed-grass pine and cranberry pine
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BaHoM 1o 130 mer — IV kiace,
¢ 140 ner — III xmacc; B KHCIIHY-
HoMm 110 30 ner — III xmacc, ¢ 40 u
mo 70 mer — I xmace u ¢ 80 et —
II xkmacc GoHuTETA.

Xon pocta MO BBICOTE s
CpEeIHUX JCPEBHEB OEpPE3bl MCCIIE-
JIyeMbIX THIIOB Jieca B YCIIOBHUSX
YVYOIJI npeacrasnen Ha puc. 2.

Kiacc 6ouuTeTa 6epe30BhIX ape-
BOCTOEB C BO3PACTOM H3MEHSETCS
CJICAYIOIIAM 00pa3oM: B Oepe3HsIKe
ocokoBo-caraoBoM g0 10 mer —
III xmace, ¢ 20 net — II; B cocHsIke
pa3HOTPAaBHOM Kjlacc OOHHUTETa HE
Mensiercss — la; B cocHsake Opyc-
HngauKoBOM J0 10 mer — I kmacc,
¢ 20 ner — la kimacc OonuTeTa.
Haunbonee ycmemHsiM X0moM po-
CTa XapaKTepU3yIOTCs HACAKIICHHS
Oepe3bl B THUIIE Jieca COCHSK pa3-
HOTPaBHBIH.

Pacnpenenenue uncna nepeBbeB
MO YCJOBHBIM CTYIICHSM JaeT 00-
ee MPEICTaBICHUE O CTPOCHHHU
U WM3MEHYMBOCTH TaKCAI[HOHHOTO
rokasarens B HacaxeHun. Haubo-
Jiee HaDISAHO 3TO MOXKHO ITPeZCTa-
BUThH B BUjIe TPa(hrKoB.

[Ipu moctpoenun rpaduka pac-
MpeZICICHHUS AEPEBbEB MO TOJIIIUHE
B MPOCTBIX YHCTBIX OIHOBO3PACT-
HBIX HACAKJICHUSX MTOJTyYarOT OJTHO-
BEpIIMHHOE pactpeaeneHue. s
COMKHYBIITUXCSI CPETHEBO3PACTHBIX
HACKJICHUM pacrpe/ielieHne Jie-
PEBBEB 110 TOJIIIMHE XapaKTepPH3y-
€TCsl CHMMETPUYHOMN OTHOBEPIIHH-
HOW JMHHEH, ONM3KOM K KPHBOH
HOPMAJIBHOTO PACIPEICICHHS.

I'paduku pacnpenenenus ne-
PEBBEB €U JIISI UCCIICIYEMBIX TH-
TIOB Jieca pUBEICHBI Ha pucC. 3.

[TpubnusurenpHOE cpemHee 3HA-
YeHHE aUaMeTpa el Ha rpadu-
Ke ITOKa3blBaeT TOYKAa IIeperuoa,
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OHa K& — OOJIBIINAN MPOIICHT YUCIIA
JlepeBbeB. AHANIN3 TAHHBIX rpadu-
Ka CBHJIETEIBCTBYET, YTO MAaKCH-
MaJbHOE 3HAYCHUE MPOIECHTA IS
eJIbHUKAa KUCIMYHOTO pacriojara-
eTCsl B IIIECTOM YCIOBHOM CTyTIe-
HM TONMIMLMHEI U cocrasisier 20 %
OT OOIIET0 KOJIMYEeCTBA JEPEBBEB.
MakcumyM [ €bHUKA BEHHU-
KOBO-TPABSHOTO TakKXKE PAaCITOJo-
’KEH B LIECTOH YCJIOBHOH CTyNEeHU
TOJIIMHEI U cocTaBisieT 17,7 %,
JUTSI €IhbHHUKA TAlOPOTHUKOBOTO —
B TPEThEH CTYIIEHW M COCTABISET
14,02 %. Otcrona cienyeT BHIBOJ,
YTO HAWOOJBINMKA CpPETHUN THa-
METp IPEBOCTOSI UMEIOT JePeBbs
B KHCJIMYHOM THIIC JIeca.

Ha ocHoBe mnony4eHHBIX JaH-
HBIX MOXKHO 3asIBHTb, YTO THII JIeCca
OKa3bIBaeT BIMSIHHE HA MAKCHMAJTb-
HOE YHCIIO JePEBHEB, BHIPAKCHHOE
B IIPOIICHTAX, B PacIpeAeIeHuH 10
TonmuHe. B Hamem ciaydae Hau-
OOJBIIMH TIPOIIEHT HaOIOAaeTCs
B JIPEBOCTOE €ITbHUKA KHCIMYHOTO.

I'paduku pacnpenenenus nae-
pPEBBEB OEpe3bl IS UCCIETYEMbIX
THUTIOB JIeca TIPUBEJICHBI Ha pucC. 4.

JanHoe pacmpeneneHue Ioka-
3BIBACT, YTO B COCHSIKE Pa3HOTPAB-
HOM MaKCUMyM HAaxXOIWTCS B UeT-
BEPTOM CTYyNEHU U COCTaBISIET
25 % ot obmiero 4ncia IepeBhEB,
B COCHSKe-OpYCHUYHHKE B YETBEP-
ToH crynenu — 18 %, B OepesHsike
OCOKOBO-C()arHOBOM BO  BTOpOH
cTynenu — 25 %.

[lpuMeHeHHE  OTHOCHTEIBHBIX

eIMHUII TIO3BOJISIET  YOEAWThCH,
YTO MaKCUMAJbHOE YHCIIO JEPEBb-
eB (%) B pacrmpeneneHuu Mo ToJ-
[IMHE HE 3aBUCHT OT THIIA Jieca
U cocTasisieT npuMepHo 20 %.
3HaHUE 3aKOHOMEPHOCTEW pac-

IpeIeNICHUs IePEBbEB 10 TOJIIUHE

oOyerdaer OIpeeIeHHe BBIXOIA
COPTHMEHTOB M3 HAaCAXKICHUSI.

Hns Gonee HarmsagHOTO Tpen-
CTaBJICHUS M3MCHEHUS JI€PEBb-
€B [0 TOJILIMHE CTPOAT Ipaduk
HAKOIIJICHHBIX YacTOT B MpPOILCH-
Tax (oruBy). HakoruieHHsIl mpo-
LEHT HAXOIT IIyTeM CIIOKCHHS

25
®
o 20
2
g
&% -
® . .(
] ‘ o~ ¢ W5
: 10 ". /I‘ . '. y
= . 7
% //m
5 3
S F
F 4
o Bf
0 1 2 3 4

Jleca Poccuu u xo35s1icmeo 8 HuUXx 7

MPEIBIIYIIET0 HaKOTJICHHOTO
NPOIIEHTa C MPOIIEHTOM JaHHOM
CTYNEHH TOJNLIMHEIL. {15 mocTpo-
eHus rpaduka Ha ocu abeumce oT-
KJIa/(bIBAIOT CEPEAMHBI CTYyIEHEH
TOJIIMHBL, @ HA OCH OpJMHAT — Ha-

KOIUIEHHBI TPONIEHT uucia je-
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Puc. 3. PactipenieneHue 1epeBbEB €M 110 YCIOBHBIM CTYTICHSM TOIIIHHEI
B HacaxieHUsX kuciauuHoro (Exucn), BeiiHukoBo-TpaBsiHoro (EBTp)
u nanopotHukoBoro (Emam) Tumnos jeca
Fig. 3. The distribution of spruce trees at the conventional levels of thickness
in the plantings of sorrel, vanikova-herbal and forest types
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Puc. 4. Pactipenenenue qepeBbeB Gepesbl 10 YCIOBHBIM CTYIICHSIM TOJIIHHBI
B JIPEBOCTOsIX Oepe3Hsika ocokoBo-caruosoro (bocd),
cocHsika pasHorpaBHoro (Cptp) u cocHsika OpycHuuHHKOBOTO (COp)
Fig. 4. Distribution of birch trees by conventional thickness steps in stands
of sedge-sphagnum, mixed-grass pine and cranberry pine
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I'padmku  HaKomIIEHHOTO TIPO-
LICHTA YUCTIa IEPEBbEB €ITU B CCIIE-
JyeMBIX THUIIaX JIeca MPeCTaBICHBI
Ha puc. 5.

AHanu3

JaHHBIX  CBHACTCIIb-

CTBYCT, 4YTO I[peBOCTOﬁ B CJIBHUKC

Oorlee TOHKHMH [IEPEBBSIMH, YeM
B JBYX JpYTMX THIAX Jieca. JTO
MONTBEPKIACTCS W BEIMYMHOM
CpemHero auameTpa Ha MPOOHBIX
IUIOMIAAX: B €JIbHUKE MaropoT-
HHMKOBOM OH COCTaBHI 26,8 cM,

B EBTp —29,9 cM™, B Exuci — 28,9 cm.
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Puc. 5. HakorieHHBII IPOLIEHT YKciIa JEPEBHEB €1
B HacaxeHusx kuciaunuHoro (Exucn), BeiiHukoBo-TpaBsiHoro (EBTp)
u nanopotHukosoro (Emnam) Tunos neca
Fig. 5. The accumulated percentage of the number of spruce trees in stands
of oxalis, herbaceous and fern forest types
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Puc. 6. HakoruieHHBIH POLIEHT YKMciia JEpEBbEeB Oepe3bl B IPEBOCTOAX Oepe3HsKa
ocokoBo-carnosoro (bocd), cocusika pasnorpasaoro (Cptp)
U cOocHsiKa OpycHu4HUKOBOrO (COp)
Fig. 6. The accumulated percentage of the number of birch trees in stands
of sedge-sphagnum, mixed-grass pine and cranberry pine
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I'paduku HakomsIeHHOTO TpO-
[IEHTa 4YHWClla JIEPEeBhEB Oepesbl
B HCCIIelyeMBIX THIaX Jeca Mpea-
CTaBJICHBI Ha puC. 6.

B nanHOM cimyyae MOXXHO TpH-
WTH K BBIBOAY, YTO JPEBOCTOH
B Oepes3HsKe OCOKOBO-C(harHOBOM
mpezAcTaBieH Oojiee TOHKUMH Jie-
PEBBSIMH, YeM B IBYX APYTUX THUIIAX
neca.

Jiist cpaBHEHHUSI IPEBOCTOEB II0
TONIIMHE IO METOAMKE, pa3pado-
TaHHOW Ha Kadezpe JIeCHOU Takca-
uuu u aecoycrporictea YIJITY [2],
ObUTM BBIYMCIICHBI 3HAYCHHS pe-
JIYKIUOHHBIX YUCET OT 3HAYCHUS
JaMeTpa zepeBbeB panrom 90 %
(Tabm. 1).

HecootBeTcTBUS B pasiax cTpoe-
HUS pa3HBIX TUIIOB Jieca 10 Auame-
TPy MPOCMATPUBAIOTCA B OCHOBHOM
B oOmactu panroB 10-30 %. U3
3TOTO CIIEAYeT, YTO CTPOSHHE Ape-
BOCTOEB CTapIlIEro BO3PacTa UMEET
JIOCTaTOYHO CHIIBHOE CXOZCTBO.

[Ipu wccnenoBanmm pocra u
pasBUTHS JPEBOCTOEB YacTO pac-
cMaTpuBaeTcd  IOKa3arenb  OT-
HOCHUTEJIbHOU BBICOTBI, KOTOPBIA
MpeNCTaBIsIeT Cco0Ol OTHOLICHHE
BBICOTHI JIepeBa K €ro TuaMeTpy Ha
BBICOTE TPy ( i ) ¥ TIOKa3bIBaET
HATIPSDKCHHE POCTA ¥ SHIOTCHHYIO
nmuddepernmanmto cTBonoB. [lomy-
YeHHBIE PSIbl CTPOSHUS 110 OTHOCH-
TENBHOW BBICOTE B OIPENEIICHHOM
paHre ans HUCCIETyeMBIX THIIOB
Jieca IIpeaCTaBICHEI B Ta0I. 2.

ITo oTHOCUTENBHOMN BBICOTE TaK-
K€ HawmOOoJIpIlIee pasndue MexK-
Iy pAAaMu CTPOEHHS JIPEBOCTOEB
MIPOCIIEKUBAETCA B OOJACTH HH3-
mmx padros 10-30 %. Otum nox-
TBEPIKIAETCS SAMHCTBOM CTPOEHHS
HE TIPOUJICHHBIX PYOKOI IpeBOCTO-
€B CTapIIero Bo3pacra.
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Tabmma 1
Table 1
Psiib1 cTpOCHUS COCHOBBIX JIPEBOCTOCB B Pa3HBIX TUIAX Jieca Mo AuaMeTpy jaepesa 90-ro panra
Rows of structures of pine stands in different types of forest by the diameter of the tree of the 90th rank

Panru (R), %
Tune! 1eca Ranks (R), %
Forest type
0 | 10 ‘ 20 ‘ 30 ’ 40 ‘ 50 60 ‘ 70 ’ 80 ‘ 90 ’ 100
Enossle npeBocTon
Spruce stands
Enan 0,183 0,280 0,372 0,442 0,529 0,648 0,753 0,839 0,916 1,000 1,178
EBtp 0,164 0,330 0,443 0,536 0,614 0,689 0,759 0,824 0,829 1,000 1,335
Exucn 0,176 0,317 0,453 0,554 0,639 0,710 0,773 0,826 0,899 1,000 1,335
Bepesosrie apeBocTon
Birch stands
Bocd 0,195 0,266 0,334 0,399 0,455 0,519 0,594 0,675 0,779 1,000 1,753
Cprp 0,388 0,567 0,629 0,677 0,716 0,754 0,793 0,832 0,884 1,000 1,336
Cop 0,211 0,347 0,421 0,505 0,584 0,653 0,726 0,300 0,884 1,000 1,474
Tabnuma 2
Table 2
Psanp1 ctpoeHust ApEBOCTOEB B pa3HbIX THUIAX JIECA IO OTHOCUTEIBHOU BBICOTE
Rows of stands in different types of forest by relative height
Turs! teca h/d, 5
Foresttype | o | 10 | 20 | 30 | 40 | s0 | e | 70 [ s | 90 | 100
EnoBsie npeBocTon
Spruce stands
Enan 1,04 0,92 0,85 0,81 0,77 0,73 0,7 0,67 0,66 0,64 0,61
EBtp 1,1 0,87 0,78 0,73 0,7 0,67 0,65 0,63 0,61 0,59 0,54
Exucn 1,01 0,85 0,76 0,72 0,69 0,66 0,65 0,64 0,62 0,6 0,55
BepesoBbie apeBocTON
Birch stands
Bocd 2,26 1,85 1,61 1,45 1,35 1,25 1,16 1,07 0,98 0,83 0,58
Cprtp 1,02 1,05 1,05 1,06 1,07 1,07 1,07 1,08 1,09 1,1 1,14
Cop 2,10 1,99 1,93 1,86 1,8 1,74 1,68 1,62 1,56 1,46 1,08
3akrouenune Ta, 9TO OOS3BIBACT OMpEACNIATh UX  HUTETAa COOTBETCTBYIOT YCIIOBUSIM

Pesynbrarel aHanuza pocta u
CTPOEHMSI €JIOBBIX M Oepe30BBIX
JIPEBOCTOEB B Pa3HbIX TUIAX Jieca
MO3BOJLIIOT  CEJATh  CIEAYIOLIHE
BBIBOJIBL

Poct nmpeBocTOEB paccMOTpeH-
HBIX THUIIOB Ji€Ca MPOMCXOIUT IO

KPHUBBIM Pa3HBIX KJIAcCOB OOHHWTE-

10 BO3PACTy U BBICOTE CIICIIBIX ApE-
BOCTOCB.

B MOJIOABIX U CPEAHCBO3PACT-
HBIX IPEBOCTOAX B YCIIOBUAX FOpHO-
3aBOACKOIro JICCHMYECTBA JIy4YlIINM
POCTOM  OTIMYAKOTCA  APCBOCTOU
CJIbHUKA

kuciarmuHoro.  OmHako

K CTapIieMy BO3pacTy Kiacchl 0o-

MECTONPOU3PACTaHUS  HCCIENye-
MBIX THIIOB Jieca. B Mononsix ape-
BOCTOSIX B ycnoBuwsix YYOJI myu-
KK POCT TIO BBICOTE HAOIOMAeTCs
B COCHSIKE pa3HOTpaBHOM, OoJiee 3a-
MEIUIEHHBI — B COCHSIKE OpyCHHY-
HMKOBOM M CaMbIi MEIJICHHBIA —

B Oepe3HsKe OCOKOBO-C(HarHOBOM.
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B nponecce BeIUMCIEHUS OTHO-
CUTEJIbHBIX TUaMETPOB Ha OCHOBE
nuameTrpa jaepeBbeB 90-ro panra
MPOCTEKUBAECTCS CXOACTBO CTPO-
€HUsl JIPEBOCTOEB PA3HBIX THUIIOB
Jeca B BBICIIMX paHrax. Takxe
cJeayeT OTMETUTh, YTO 3TO CXOJ-
CTBO IPOCMAaTpUBAETCA HE3aBU-
CHUMO OT pa3iMyuid B HUCXONHOU

CTPYKTYpe W TOCICIYIOIIUX PO-
cte, muddepeHInanu 1 caMon3-
peKUBaHUU JIEPEBHEB, crieM(HrKa
KOTOPBIX BBIPAKACTCS BO3PACTHBI-
MM HU3MEHEHUSMH OTHOCHTEIBHOM
BBICOTBI IPEBOCTOEB KaK IMOKa3aTe-
ISl SHAOTeHHOH muddepeHmanm
CTBOJIOB.

bubnuoepaguueckuii cnucox

Ne 4 (71), 2019 .

B xadecTtBe Ba)KHOTO IIOKa3a-
TeJIsl TUNA Jieca CIeAyeT paccMa-
TpUBaTh OTHOCHUTENIBHYIO BBICOTY
JIPEBOCTOA, XapaKTepU3YIOILYIO
cnenu¢uky ero pazsutus. [Ipu BbI-
JICIICHUU THIIA JIeca B Ka4eCTBE U~
arHOCTUYECKOT0 NIPU3HAKA CIIEIYeT
YYUTHIBaTH OCOOCHHOCTU CTPOSHHUSI
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2018 IT. MONIOKUTENEHBIM MOMECHTOM B JTMHAMHKE JIECHOTO ()OHJA SIBISETCS YBEIMYCHHUE C 6 10 12 KoimvecTBa
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JIPEBECHBIX ITOPOI, TOTYIUBIINX IIPH JICCOYCTPOUCTBE CTATyC MPEOOIAArONINX B HACKICHUIX. B tecHOM oHe
JIOMHUHHPYIOT XBOWHBIE TOposbl. B 1948 1. miomians ¢ mpeobiiagaHnueM XBOWHBIX TOPOA cocTapisiia 7523,3 Twic. ra
(81,3 % ot 00I1Ie# JIECOTTOKPHITOM MIoNIaH), B 1998 . — 5777,4 1hIC. T2 (62,8 %) 1 B 2018 T. (Mocne oOpazoBaHus
ITepmcrkoro kpas) — 6708,4 Teic. Ta (60,3 %). Takum oOpazom, HAOTIOMACTCS] YCTOMYMBOE COKPAIICHHE TUIOIIA-
M, 3aHATON XBOWHBIMHU Topoaamu. 3a mepuon ¢ 1948 mo 1998 rr. (B [lepmckoit 061acTi) OHa yMEHBIINIACH
Ha 1745,9 ThIC. Ta, a ee yaenbHbIM Bec — HA 18,5 %. CokpailieHue iomiaaeil XBOMHBIX HACAXKICHHUM COMPOBO-
JKIAJIOCh 3aMETHBIM YBEJIMICHUEM (TIOYTH B J[BA pa3a) IDIOMIanei ¢ mpeodiaaiaHueM MATKOIMCTBEHHBIX TTOPO]I.
3a mepuon ¢ 1948 mo 1988 rr. onm Bo3pociu Ha 1694,37 ThIc. Ta (¢ 1730,53 no 34249 TrIC. Ta). ClencTBuemM
JTAHHOTO Tpoliecca SIBUWJICA 3aMETHBIA pPOCT yAENHHOIO Beca IUIONIAJX MITKOJHUCTBEHHOTO XO3SHCTBA. ITOT
ToKa3areib yBenudImics 0osee ueM B 2 pasza: ¢ 18,7 B 1948 . no 39,7 % B 2018. YMmenbmeHune oOIie moma-
TV TIOKPBITHIX JIECHON PaCTUTENFHOCTBIO 3€MEITh, a TAKXKE YBEIMUYCHUE TUIOMAIN MSATKOJIMCTBEHHOTO XO035iCTBa
3a aHAIM3UPYEMBI TIEPUOJ] MPOU3OIIN 32 CUET IUIOMIACH, 3aHATHIX paHee XBOMHBIMU moponamMu. M3mMeHnenue
TIIOIIA IS HacaX ICHUH KaXKTOW TOPOIBI XapaKTePU3YETCs ONPeIeIEHHON HAPaBICHHOCTHIO 1 MHTEHCHBHOCTHIO.
B wacTHOCTH, II0MIa/IH €TOBBIX M ITUXTOBBIX HACAXKICHUH COKPATWIIMCH U IOCTATOYHO MHTEHCUBHO (B 1,43 paza),
COCHOBBIX HE3HAYHTEIILHO yBEeIMUYWIuCh (B 1,14 pasza), Oepe30BbIX U OCHHOBBIX YBEIWYHINCH CYIICCTBECHHO
(81,86 12,22 paza coorBeTcTBeHHO). Ecin HanpaBineHHOCTh 1 MHTEHCHBHOCTh M3MEHEHHS TUTOIAIei HaCaKICHU I
JIPEBECHBIX ITOPOJ COXPAHSATCS, TO B OIIvbKal e AeCATUIIETHS IOMUHUPOBaHHe B iecHOM (oH e [lepmckoro kpas
MOXKET MEPEUTH K IMCTBEHHBIM ITOPOIaM.

RETROSPECTIVE ANALYSIS OF CHANGE IN AREAS OF VARIOUS SPECIES STANDS
IN FOREST FUND OF THE PERM REGION

T. A. BELYAEV — chief specialist, PhD student*,
e-mail: belyaev(@roslesperm.ru

Z.Ya. NAGIMOV — DSc (Agriculture), Professor,
Head of Department of Forest Mensuration and Inventory,
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The conducted research allowed us to identify fairly stable trends changes the areas of various tree spe-
cies plantings on the territory of the Perm region. For the period from 1948 to 2018 a positive moment in the
dynamics of the forest fund is an increase from 6 to 12 in the number of tree species that have received the
status of predominant stands during forest management. Coniferous species are dominated in the forest fund.
The area with a predominance of coniferous was 7523.3 thousand ha (81,3 % of the total forested area) in
1948, 5777,4 thousand ha (62,8 %) — in 1998 and 6708,4 thousand ha (60,3 %) — in 2018 (after the forma-
tion of the Perm region). Thus, there is a steady reduction in the area occupied by softwood. It decreased by
1745,9 thousand ha, and its specific weight — by 18,5 % during the period from 1948 to 1998 (in the Perm region).
The reduction in coniferous species areas was accompanied by a noticeable increase (almost twice) in areas with
a predominance of soft leaved species.
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They increased on 1694,37 thousand ha (from 1730,53 to 3424,9 thousand ha) during the period from 1948 to
1988. The consequence of this process was a noticeable increase in the specific weight of the area of soft leaved

species. This parameter has increased by more than twofold: from 18,7 % in 1948 to 39,7 % in 2018. The decrease

in the total area of land covered with forest vegetation, as well as the increase in the area of soft leaved species

during the analyzed period, occurred due to areas previously occupied by coniferous species. The change in the

areas of stands of each species are characterized by a certain direction and intensity. In particular, the areas of

spruce and fir stands decreased quite intensively (by 1,43 times), pine — insignificantly increased (by 1,14 times),

birch and aspen — increased significantly (by 1,86 and 2,22 times, respectively). If the directivity, and intensity

of areas changes stands continue, then in the coming decades, the dominance in the forest fund of the Perm region

may shift to deciduous species.

Beenenue

JMpeKTUBHBIMH  JTOKyMEHTaMU
MOCJIEAHUX JeT B oOnacta Jiec-
HOTO XO3sicTBa YKa3blBaeTCs Ha
HEOOXOMUMOCTh CO3IaHust UHGOP-
MalMOHHOM 0a3bl O COCTOSIHUH,
WCTIOJIb30BaHNM, OXpaHe, 3alluTe
W BOCIPOU3BOJICTBE JIECOB, 3(-
(DEeKTUBHOTO YIPABJICHUS JIECHBIM
CEKTOPOM 3KOHOMHKH, pPa3padoT-
KM HOBBIX JIECOXO3AHWCTBEHHBIX H
NPUPOAOOXPAaHHBIX  HOPMAaTHBOB
C y4eToM creu(uKH JTEeCHBIX pe-
ruoHOB [ 1, 2]. Pemenne atux 3amaq
TpeOyeT HaJu4uusl JOCTOBEPHOU
UHQOPMAIIH O COCTOSHUM JIECHO-
ro ¢oH/Aa U THIATENIFHOTO aHAIN3a
MPOUCXOIIIUX B HEM H3MEHEHHUM
[3-5]. OcobeHHO BaXkHBI JaHHBIC
0 JWHAMHKE IDIOIIAJCH, 3aHATHIX
PasIUYHBIMKA JPEBECHBIMH I10PO-
namu. Ilpoucxomsuue M3MeHeHUS
B TIOPOTHOM COCTaB€ JIECHOTO (POH-
Jla — 3TO Ta PEANBHOCTb, C KOTOPOH
CJIElyeT CUMTAThCsA U KOTOPYIO He-
00XOIMMO YYHTBHIBaTh TPH Opra-
HHU3aLUH XO34HCTB, INIAHUPOBAHUH
JIECOXO3MCTBEHHBIX MEPOIPUATHI
Y TIPOEKTHPOBAHHH JIepeBooOpada-
THIBAIOLCH POMBILUICHHOCTH.

MarepuaJibl
U MeTOIbI HCCJIeI0BAHMS
OCHOBHO}# 1IETIBIO HCCIIEIOBAHUI

SIBUJICSL PETPOCIEKTHUBHBIN aHAIN3

M3MEHEHUS TIIOMAAN HACAXICHHMN
pPa3NUYHBIX  JIPEBECHBIX  MOPOJ
B JiecHoM ¢onze [lepMckoro kpas
JUIST  OOBEKTUBHOTO OTIPENCIICHUS
HanpaBJICHUN XO3UCTBEHHON Aes-
TEJIBHOCTU W HAY4YHBIX HCCIIENO0-
BaHUI B JIECAX PErHOHA.

B ocHoBy uccnenoBaHuil mojo-
JKEHBI MaTepHalbl Y4€TOB JIECHOTO
(doHIA W JIECOyCTPOWCTB, TPOBE-
NIeHHbIX B Jecax [lepmckoit oOna-
cti (c 2005 . — [lepmckoro kpast)
3a mepuon ¢ 1948 mo 2018 rr,
M COOTBETCTBYIOIIVE CBEIECHHS W3
necHoro miaHa kpas 2018 r. Ilpu-
9eM HUMEIOIINECS apXUBHBIC MaTe-
pHalbl TTO3BOJIIIN BOCCTAHOBUTH
JIAaHHBIE PpaCTIPECNICHNS TLIOIIA
3eMellb, MOKPBITBIX JECHOW pacTH-
TENFHOCTEIO, TI0 TIOpOfIaM 3a Clie-
nyromue ronel: 1948-1953, 1956,
1961, 1966, 1973, 1983, 1988, 1993,
2009 u 2018.

OCHOBHBIM METO/IOM PEIICHUS
ITOCTaBJICHHOM IIEJTN SIBUJIMCH COITTO-
CTaBJICHHE B TIpeesax 3eMellb, 10-
KPBITBIX JIECHON PaCTUTENLHOCTHIO,
JAHHBIX JIECOYCTPOMCTBAa pPa3HBIX
JIEeT MO IUIOMAAsIM HACaKICHUI
OCHOBHBIX JIECOOOPa3yHOIIUX I0-
pPOIl U OLIEHKA Ha 3TOMW OCHOBE TEH-
JEHIMA B W3MEHEHHUU MOPOTHOU
CTPYKTYpbI JiecHoro (oHna [lepm-
ckoro kpas. Ilpu stoM wncnomb3o-

BaJIMCb JAHHBIC TaKCallMOHHBIX

OIMCAHMI 110 BCEM JICCHMYCCTBAM

Kpass, 00pa0OTaHHBIE  aBTOpa-
MU B KOMIIBIOTEPHOW NIpOrpaMme

Microsoft Office Excel.

Pe3ynbTarsl ncciienoBaHust
U UX 00Cy:KIeHue

BaxnpM 3Tanom ImiaHUpoOBa-
HUS, PalMOHAILHON OpraHu3aliy
W BEICHHMS XO3SMCTBA B JIecax,
0e3yCIOBHO,  SIBISIETCSI  OIICHKA
IUIOINAIeH HACaXKICHUH ¢ Tpeol-
JlalaHKeM TeX WM HHBIX MOPOJ
B slecHOM (horze. [1pu 3TOM 3HAHME
TEHJICHLMN B U3MEHEHUU TTOPOJIHOM
CTPYKTYpPBI JIeCHOTO (oHIa OyAeT
CrocoOCTBOBaTh TPHUHSATHIO OIITH-
MaJIBHBIX PELICHUN NP OpraHu3a-
IIUX JIECHOTO XO3SICTBA M JIECHOM
MPOMBIIUIEHHOCTH, TIO3BOJIUT Ha-
METHTh aKTyaJIbHbIC HAIPaBJICHUS
Hay4YHBIX UCCJICIOBAHUI 1 OLICHUTh
HEOOXOIMMOCTh Pa3pabOTKU 1 BHE-
JPCHUsI HOBBIX JIECOOICHOYHBIX
HOPMAaTHBOB.

B Tabnuue mpencraBieHsl qaH-
HBIE O pacHpenesieHuH TUIOLIaH
3eMeJib, TIOKPBITHIX JICCHOW pacTu-
TENBHOCTHIO, 0 MPe00IIaaatoniM
1opoAaM B pasHble TOABl ydeTa
necHoro (ouma. B manHol Tabmm-
1Ie B TIEPBYIO odepe/h 0OpaaeT Ha
ce0sl BHUMaHHE BapbHpOBaHUE 00-
miei IO TIOKPBITHIX JIECHOH
PacTHTENBHOCTRIO 3eMenb. Criemyer
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OTMETHTH, YTO PE3KOE yBEIHMUCHHE
sToro nokasareis B 2009 r. no cpas-
HEHUIO C TaKOBBIM B TIPEIbIAYIIIEC
romel ydera OOBSICHAETCS TPHUCO-
enunenueM B 2005 r. k Ilepmckoit
obnact Komu-Ilepmsikoro aBro-
HOMHOTO OKpyTra W 0Opa3oBaHHUEM
HOBOTO cyOBekTa Poccuiickoit ®e-
nepauun — [lepMckoro kpast ¢ 00b-
€IMHEHHBIM JIECHBIM (POHIOM JIBYX
ObIBIINX CyOBeKTOB Deneparivn.
AHanu3 W3MEHEHHs IUIOLIAAN
MOKPBITBIX ~ JIECHOM  pacTUTENb-
HOCTBIO 3eMelb B npenenax [lepm-
cKoii obmactu (o oOpazoBaHHs
Ilepmckoro kpasi) TO3BOJSIET OTMe-
THUTH Clienyrotiee. BemuauHbl 3Toro
nokaszarenss B Hadane (1948 1) u
B koHme (1998 1) amammsupye-
MOTO TIeproJia MPAKTHYECKH OJIH-
HAKOBEI M COCTaBISAIOT 9253,8
n 9200,4 TeIC. Ta COOTBETCTBEH-
HO. OTHaKO Ha MPOTSHKEHHH ITOTO
neproa HaOMIOAAlOTCA 3aMETHBIC
OTKJIOHEHHS IUIOMAAW IO TOAaM
ydeta. HawmGompimas BenwumHa
nokazarens (9424,6 Twic. Ta) OT-
Medanach B 1949 r., a HanMeHbIIas
(8324,8 TrIC. Ta) — B 1956 1. Takum
o0pa3oM, IUIOMAAb  MOKPBITBHIX
JIECHOM DPaCTUTENBHOCTHIO 3eMeb
B 1956 r. mourn Ha 12 % Oblia
MeHbIre, ueM B 1949 r. Ilpeacras-
JICHHBIE B TaOJHIIE TaHHbBIE MTO3BO-
JISFOT TaKKe OTMETHTH TEH/ICHITHIO
YMEHBIIIEHUs UCCIETYyeMOro TMoKa-
3arens B epuof ¢ 1949 mo 1966 rr.
W TEHJCHIMIO €ro yBEIHYeHUs
¢ 1966 mo 1998 . B nenom Ha
OCHOBE TIPOBEJCHHOTO aHAJN3a
MOXHO KOHCTaTHpOBaTh HE VBe-
JMYCHUE IUIOMIAJCH TOKPBITHIX
JIECHOM PacCTUTENBHOCTHIO 3eMeb
B Ilepmckoii obmactu (c 1948
no 1988 rr.) u B IlepmckoM Kpae

(c 2009 mo 2018 1T.), a X cokparie-

HUE, XOTS ¥ Ha HEOOJBIIYIO BEJH-
yuny (10 1 %).

BrisiBiieHHBIE W3MEHEHUS TUIO-
Iagd TIOKPBITHIX JIECHOW pacTu-
TEIIFHOCTBIO 3€MeNb 3a aHallu-
3UpyeMBIi TEpHON CBS3aHBI Kak
C MHTEHCHBHOCTBIO XO3SIICTBEH-
HOW JIeSITENHHOCTH B Jiecax (pyOKH
jieca, JECOBOCCTaHOBIIEHHE U T.].),
TaK M ¢ HEraTUBHBIMH PUPOIHBI-
MU SBJICHUSIMH (JIECHBIE TIOXKapHI,
BETPOBAJIBI, TOBPEKACHHS BPEIHbI-
MH HACEKOMBIMH H T.I1.).

B necHom d¢onnme Ilepmckoro
Kpas 1o AaHHBIM ydera 2018 L.
BCTpEUAIOTCAd HAaCaXIEHHsS C Tpe-
obmajaneM 12 JpeBECHBIX II0-
pom: 5 — XBOMHBIX, 2 — TBEPAOIH-
CTBEHHBIX, 5 — MSTKOJHUCTBEHHBIX.
3a 70-neTHU nepuoa MpoU30ILI0
3aMETHOE YBEJINYEHHUE KOJIMUYECTBA
MIPOU3PACTAIOIINX HA HCCIIEAYEMOM
TEPPUTOPHH  JPEBECHBIX ITOPO.
Tak, B Hauasie aHATU3UPYEMOTO TIe-
puona (1948 r.) B mecHoMm Qonze,
I10 TAHHBIM JIECOYyCTPONCTBA, OBLIH
HacaxJeHusi Bcero 6 mopox. OTu
uuGpbl B MEPBYIO O4Yepeb CBHIC-
TENBCTBYIOT 00 3ddexkTuBHOCTH
JIECOKYJIBTYPHOTO  TPOU3BOJICTBA
B oOmacTu (Kpae).

Ha puc. 1 npencraBieHsl AaH-
HblE€ O pACHpPEAETICHUH TIIIOMAIN
3eMeIb, TIOKPBITHIX JIECHOW pacTu-
TEIIEHOCTBIO, IO X035 CTBaM.

AHanu3 MartepuanoB Ha puc. 1
u B Talmuile TMO3BOJISET OTMe-
TUTh, YTO Ha TPOTSDKEHHH BCETO
UCCIIeTyeMOoro Tepuoja B Jec-
HoM (Qonge Ilepmckoro kpast J1o-
MUHHPYIOT ~ XBOHHBIE  TOPOJBI.
B 1948 r. momans ¢ npeobnana-
HHUEM XBOWHBIX IOPOJ COCTaBJIs-
na 7523,3 teic. Ta (81,3 % ot 00-
el JIeCOMOKPHITON  IUIOIIAAN),
B 1998 1. — 5777,4 ThIC. Ta (62,8 %)
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u B 2018 r. (mocne obpa3zoBaHUA
[lepmckoro kpasi) — 6708,4 Thic. Ta
(60,3 %). Takum oOpazoM, HaOIFO-
JACTCSl YCTOWYMBOE COKPAIICHHE
IUIOIIAAH, 3aHATOM  XBOMHBIMH
nopoaaMu. 3a nepuoxn ¢ 1948 mo
1998 1. (B Ilepmckoit obmacTi) oHa
yMmeHblImiiack Ha 1745,9 teic. ra,
a ee ynenpHBIM Bec — Ha 18,5 %.
DTOT Tporece XapakTepeH W s
OOBEIMHEHHOTO JIECHOTO  (pOoH/Ia
[Tepmckoro kpas: 3a CpaBHHUTEIb-
HO Hebompmoi mepuon ¢ 2009 o
2018 rr. wiIola b XBOMHOTO XO35ii-
cTBa cokparuiach Ha 104,6 Teic. Ta
(0,8 %).

CokpanieHue miouaae XBou-
HBIX HAaCaXJCHUH B HCCICAYEMOM
JeCHOM (DOHJIE COMPOBOKIAIOCH
3aMETHBIM YBEITMYCHUEM IIIOMIA IeH
C TmpeoOiagaHueM MSTKOJIUCTBEH-
HBIX TIopoA. 3a mepuon ¢ 1948 mo
1998 1. OHM BO3pOCIH B aOCOIIOT-
HOM BBIpakeHuHU Ha 16944 Twic. Ta
(c 1730,5 nmo 34249 Tric. Ta),
a B oTtHOocutredabHOM — Ha 97,2 %.
VYBenuueHue miomanaei MSTKOJIU-
CTBEHHOTO X035iICTBa HAOJIONAI0Ch
M B TOCIICIHUE oAbl B O0OBEIUHEH-
HoM JiecHoM (onzte. Tak, ¢ 2009 mo
2018 rr. oHO cocTaBuio 76,6 THIC. ra
(0,8
mporiecca sSBUICA 3aMETHBIM pPOCT

%). CrnencTBueM JTaHHOTO

YIEJIBHOTO Beca IJIoaaed MArKo-
JIMCTBEHHBIX TOPOJ B JIeCHOM (DOH-
Je. ODTOT TOKa3aTeldb YBETHUHMIICS
Oomee yem B 2 paza: ¢ 18,78 1948 .
10 39,7 % B 2018.

Takum 06paszoM, B 1eCHOM (OH-
ne Ilepmckoro kpast HaOmomaeTcs
o0Imas It BcexX JIecoB Ypala TeH-
JCHIIMST B M3MEHEHUU IUIOIIAJEH,
3aHATHIX XBOWHBIMH W MSTKOJIH-
CTBEHHbIMU Noponamu [6—7]. Ilmo-
aab TBEPAOIUCTBEHHBIX MOPOJ
B Ilepmckom Kkpae KkpaiiHe Mana
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(menee 2,0 teIC. Ta). Jlo 1983 1
HACaKACHUS  TBEPAOIUCTBEHHBIX
IIOPOJI, JIECOYCTPOHCTBOM HE OBbLIH
3a(hpUKCUPOBAHBI.

B nienom nipesictaBneHHbIE BBITIIE
JIAHHBIC YKa3bIBAIOT HA TO, 4YTO
B aHAJIM3UPYEMOM JIeCHOM (OHIE
YMEHBIIIeHHe OO0IIeH TUIOIaan TIo-
KPBITBIX JICCHOW PaCTUTEIBHOCTHIO
3eMelb, a TAKKe YBEIWYEHHUE IUI0-
maayu MSTKOJIMCTBEHHOTO XO35IH-
cTBa 3a mocnennue 70 JeT mpou-
30IIJIH 32 CUET IUIOIMAAEH, 3aHATHIX
paHee XBOMHBIMHU NTOPOIAMHU.

B xBoitHOM x03siicTBE MO ILIO-
maay JOMUHHUPYIOT HAaCaXIEHUS
€JIU U UXTHI (pHcC. 2).

HUx nmons B oOmiei ruiomaau
JTAHHOTO XO35MCTBA B HAYaJIE aHa-
m3upyemoro nepuoma (1948 r)
cocraBisia 85,5 %, a B KoHIE
(2018 1) — 78,2 %. YmeHslieHue
VAETHHOTO Beca CIbHUKOB U TIHX-
TapPHUKOB COMPOBOXKIAIOCH B ATOT
MIePUO]] YBETMIECHUEM JIONTU COCHSI-
koB (¢ 14,5 mo 21,5 %). YuacTue
Jpyrux mopox (Keapa W JIMCTBEH-
HUIIBI) B COCTaBE XBOWHOTO XO3Sii-
CTBa HUYTOXKHO MaJio. Tak, B KOHIIe
AHAITU3UPYEMOTO TIepHoaa YACTb-
HBI BEC KEIPOBHHKOB COCTABIIST
Bcero 0,2 %, a TUCTBECHHUYHUKOB —
menee 0,1 %. [lpuueM kempoBbie
W JIACTBEHHHUYHBIC HACAXKICHU
IIpH  JIECOYCTPOMCTBE CTalU BBI-
SIBIISITBCSL B MICCJICYEMOM JICCHOM
(dhonzae Tonpko ¢ 1983 1.

B MArkonncTBEHHOM XO35UCTBE
npeobsaalT Oepe3oBbie  Haca-
KaeHust (puc. 3). YmenapHBIA Bec
HX IUIOIAIeH B yKa3aHHOM XO351H-
cTBe ObLT paBeH B 1948 1. 86,1 %,
aB 2018 1. — 79,0 %. Takum 00-
pazoM, HaOIomaeTcs HEKOTOpOe
YMEHBIIICHUE JO0NMH Oepe3HIKOB
110 CPaBHEHHUIO C OTHOCHUTEIIbHBIM

TInomaus, %
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Puc. 1. PacnipesiesieHue mIOMaad 3eMellb, TOKPBITHIX JIECHOH PaCTUTEIBHOCTHIO,
0 XO3sCTBaM
Fig. 1. Distribution of the area of land covered with forest vegetation by farms
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Puc. 2. Ynenbuslii Bec (%) ApeBECHBIX IOPOJ B XBOWHOM XO34HCTBE:
a—1948r,6-2018 1.
Fig. 2. Specific weight (%) of coniferous species:
a—1948, b —-2018
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Puc. 3. Ynenbuslii Bec (%) ApeBECHBIX IOPOJ B MATKOJIUCTBEHHOM XO3SHCTBE:
a—B19481;6—-B2018 T
Fig. 3. Specific weight ( %) of soft-leaved species:
a—1948; b—2018




16 Jleca Poccuu u xo3s1icmeo 8 HuUX

Y4aCTHEM HACAKIEHUH JpYyTrux
MATKOJIUCTBEHHBIX TIOPOA B JIeC-
HOM (hOoHJIE Kpasl.

Bropoe mecTo no mioniaau cpe-
JTM MSITKOJIMCTBEHHBIX ITOPOJ B JIEC-
HOM (oHze 3aHuMaeT ocuHa. [Ipu-
YEeM B OTJIIMYHE OT OepE3bl YICTbHBINA
BEC 3TOH MOPOBI B MATKOIUCTBEH-
HOM XO3HCTBE HEYKIOHHO PACTET.
Tak, monst OCHHHUKOB B JIAaHHOM
xo3sarictBe B 1948 1. cocraBisia
11,2 %, a B 2018 &= — yxe 13,7 %.
Haubonpmero  pacmpocrpaneHus
Cpenyd MSATKOIMCTBEHHBIX TOPOI
B OTHOCUTEJIHHOM BBIPQKEHUU OCH-
Ha gocturaia B 1973 1. — 15,6 %.

3aciTy’KUBarOT BHUMAHHUS TEMITBI
pacrpocTpaHeHus B ICCHOM (hOH/IC
Kpasi HaCaXK/IEHUI C MpeolIaTaHu-
€M JIAIEL. B MATKOJIHUCTBEHHOM XO-
3MCTBE JOJIS IIONIAACH JTMITHSIKOB
B 1948 1. cocramisuia Becero 2,7 %,
a x 2018 r. ona Bo3pocna 110 6,3 %.
Yyactue ApYrux MSTKOJIUCTBEH-
HBIX TOPOJl B JAHHOM XO3SCTBE
HecymecTBeHHO (Meree 0,5 %).

TBepmonucTBEHHBIE TIOPOJIBI
(xmten, my0 u BA3) B JecHOM (DOH-
Jie Kpas 3aHHMAalT BeChbMa Orpa-
HUYCHHBIC TUIOMIATU U HE UTParoT
CYILIECTBEHHOM POJM B 3KOJOTUU
Y SKOHOMHKE PETHOHA.

IIpuBeneHHBIC BBINIEC MaTepHUAIbI
CBUJICTETILCTBYIOT, YTO B JIECHOM
(doHme Kpas W3MEHEHHE ILIOIIa-
JIEl HaCaKIIEHUIN KaXXJOH IOPOJIbI
XapaKTePU3yeTCsl  OIPEICIICHHON
HAIPaBIEHHOCTBIO W WHTEHCHUB-

HOCTBIO, KOTOpBIE  OOBEKTHBHO
OLICHUBAIOTCS 3a mepuon ¢ 1948
mo 1998 rr. (mo mpucoenuHEeHUs
k Ilepmckoit obmactn Komwu-Ilep-
OKpyTa).
3a yKa3zaHHBIA TEpUOA IUIOUIAIH

MSILIKOTO ~ aBTOHOMHOT'O
CNOBBIX M IUXTOBBIX HAcaxIie-
HHUI COKpAaTWINCh W JIOCTAaTOYHO
uHTeHCHBHO (B 1,43 pasa), cocHo-
BBIX HE3HAYMTEIBHO YBEIMYHIINCH
(B 1,14 paza), Oepe30BBIX U OCHHO-
BBIX YBEIMYMINCH CYyIIECTBEHHO
(B 1,86 12,22 paza COOTBETCTBEHHO).
Pe3ko Bospocru (B 4,4 paza) mio-
W JIAIHSIKOB, OJHAKO HX JOJIA
B JIECHOM (DOHJIC OCTACTCSI HE3HAUH-
TenpHOH (2,2 %). Ecnu HanpasneH-
HOCTb ¥ HHTEHCUBHOCTb M3MECHEHUS
IIOIIAAEH HACAXKIEHUN JPEBECHBIX
HIOpPOJI COXPAHATCS, TO B OJvKaid-
e JECATHIICTHS! JOMUHUPOBaHHUE
B necaoM (onme Ilepmckoro kpas
MOJKET TIePENTH K JIMCTBEHHBIM IO~
pomaM. B HacTosiiiee BpeMsi peskoe
HaKOIUICHHE TLIONIa/IeH Oepe3HsIKoB
Y OCHHHHKOB TpeOyeT Oosiee HHTEH-
CHBHOTO BOBJICUCHHUSI MX B XO34H-
CTBEHHBIN 000POT.

BriBoaBI

PerpocriekTuBHBIM aHaIU3 U3-
MEHEHHUS IUIONIAAEH HacaKICHUM
Pa3IUUYHBIX  APEBECHBIX  IOPOL
B necHoM ¢onze [lepmckoro kpas
MO3BOJIWJT  BBEISIBUTH  JIOCTaTOYHO
YCTOMUMBEIC TEHICHIIMU B 3TOM
mporiecce. 3a mepuox ¢ 1948 mo

2018 rr. mpoM30LLIO HEKOTOPOE

bubnuoepagpuueckuii cnucox
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YMCHBIIICHUE IUIOMAAA 3€MEJb,
MOKPBITBIX JIECHOW PaCTUTEIHHO-
cTeio. B mpenenax 3emenb, Io-
KPBITBIX ~ JIECHOH  PacTUTEILHO-
CThIO, HAOMIONATIOCh YCTOHUYMBOE
COKpAIICHUE TUIOMIAACH, 3aHSTHIX
XBOMHBIMU TIOPOJAMH, JOJS KO-
TOpBIX yMeHbIIWIach Ha 18,5 %.
CokpaliieHue TUIomaae XBOMHBIX
HaCaXJICHUI COMPOBOXKIATIOCH
3aMEeTHBIM yBeIMYeHHeM (IIOYTH
B JIBa pa3a) IUIONIaJIeH ¢ mpeolia-
JTAHUEM MATKOJIMCTBEHHBIX ITOPO]I.
CrnencrBueM JaHHOTO —Iporiecca
SIBUJICSL 3aMETHBIN POCT YIIEIBHOTO
Beca IUIOMIATN MSITKOJIMCTBEHHOTO
XO035MCTBA. DTOT IMOKa3areib yBe-
JU4uIIcs oonee yem B 2 paza: ¢ 18,7
B 1948 1. 10 39,7 % B 2018.
H3menenue miomanei Hacaxie-
HUA  KOKIOH JiecooOpasyromei
TTOPOBI  XapaKTePU3YyeTCsl OIpe/ie-
JICHHOU HapaBJIeHHOCTHIO U IHTEH-
CUBHOCTHIO. B wacTHOCTH, TUTOIIAAM
CIbHUKOB W TIMXTAPHUKOB COKpa-
THITUCH W JIOCTaTOYHO MHTEHCHBHO
(B 1,43 pa3za), COCHIKOB HE3HAYM-
TENBHO yBemIwinch (B 1,14 paza),
OepesHSIKOB W OCHHHUKOB YBEJIH-
yumuch cymectBeHHo (B 1,86 u
2,22 pa3a coorBercTBeHHO). [lpn
TaKoil HAaIPaBIEHHOCTH W WHTEH-
CHUBHOCTH W3MEHEHUS IUIOMIAACH
HaCaXJICHUI JIeco00pazyIoIIX
MopoJ B OMIDKadIie AeCATHICTHS
JIOMHUHUPOBaHUE B JIECHOM (POHIC
[TepMmckoro kpas MOXET NeperTH

K JIMICTBCHHBIM IIOPOAAM.
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Kntroueewle cnoea: cocna 06bikHO8eHHAS, YUPDPOBOU MUKDPOCKON, NEPUMEMP NONEPEUHO20 CeYeHUs X8OU, N0~
wWaob NOBEPXHOCMU X60U, NEPEBOOHOU KOdpduyuerm.

OcCHOBHEBIE TTapaMETPHI XBOU Ha MONIEPEYHOM Cpe3e, HeOOXOAMMEBIE IS ONpECIICHHS €€ TUTOIIA TN TOBEPXHO-
CTH, MO)KHO KOPPEKTHO U3MEPHTH MPH TToMoIH mudpooro Mukpockona Levenhuk 870T ¢ mporpamMmmHbIM 00e-
cneyenuem LevenhukLite. YcraHOBIIEHO, YTO CpeIHUE 3HAYCHUS ITUPHHBI, TONIIMHBI U IEPUMETPA MOIIEPESIHOTO
CCUCHMSI XBOMHKH HE COOTBETCTBYIOT €€ CEpeIMHKE U3-3a BepeTeHoo0pa3Hoi (hopmbl. Habronaercs ycroiunBoe
YBEIMYEHHUE TIEpIMETpPa TIOTIEPEYHOTO CEUCHUSI XBOMHKHN B HAIIPABICHUH OT ¢ 0a3allbHON YacTH K aliKaJIbHOU
1o otMeTku 3/4 nmunbl. [To3ToMy JUIs XBOMHKH CJIEIYST HAXOAUTh CPEIHUE 3HAUYCHMUSI TAPaMETPOB MTOIMIEPEYHOTO
cedeHus (IIMPUHBI, TONIMHBI U iepuMeTpa). Hanbonee 000CHOBaHHBIM SBISETCA HAXOXKJIEHUE UX cpeaHeapud-
METHYECKUM IyTeM TI0 TaHHBIM, TTOTy4eHHbIM Ha 1/4, 1/2 u 3/4 nnnabl XBouHKH. VI3MEHYNMBOCTH UCCIIEIOBAaHHBIX
MapaMeTpoB XBOM (JUIMHBI, IDIOMIATHN U [IEPUMETPA MOMIEPEIHOTO CEYCHHUSI, TUIOIAIU TOBEPXHOCTH) JIaXke Y OT-
JICITLHO B3ATOTO JiepeBa pa3inuHa. HauMeHbIel n3MEeHUYNBOCThIO XapaKTepU3yeTCsl JUTMHA XBOUHOK (K03dduiu-
eHT Bapuaiuu coctasnser 8,1 %), a HanOonpIel — mromank mnomnepednoro cedeHus (17,4-22,0 %). OcHOBHBIE
napamMeTpsl XBOU (JUTMHA U CPEIHUN MEPUMETP MOMEPEYHOTO CCUSHNS ), ONPEACISIFOIIUE TUIOIA/h €€ TIOBSPXHO-
CTH, XapaKTePHU3YIOTCS HU3KUM YPOBHEM U3MEHUMBOCTH. VICTIONB30BaHue UX JIJIS OTIPEICICHUS TUTOIA M TIOBEPX-
HOCTH XBOM 0OOCHOBAHO H TTO3BOJIHT MOJTYYHTH KOPPEKTHBIE PE3YIBTaTHI. B 11e110M MOp(hoJI0rHiIecKre mapaMeTpol
XBOM XapaKTEPHU3YIOTCS BHICOKOH CTETIEHBIO CTaOMIIEHOCTH.

Psin pactipenienieHus KOIMYIECTBA XBOMHOK O BETTMUMHE TUTOIIAH IIOBEPXHOCTHA UMEET JIOCTOBEPHO BBIPAKEH-
HYI OTPHUIATETIHHYIO aCHMMETPHIO. DTOT (PaKT HEOOXOAMMO YUMTHIBATE B NANBHEHIIIEM MIPH TUTAHUPOBAHUH KC-
MIEPUMEHTOB I10 OILICHKE 3TOr0 MoKazaresst. DPQEKTUBHBIM HAIPABICHUEM COCTABIICHHS HOPMATHBOB I10 OI[CHKE
ITUTIOIIAN TIOBEPXHOCTH XBOM SIBJISICTCS CTHIKOBKA JAHHBIX IO 3TOMY IOKA3aTeli0 C MPUMEHSICMBIMH B PETHOHE
TabnuIamMu HaJa3eMHOM (hUTOMAacChl IEpeBheB U APEBOCTOEB. JTa 3ajada MOXKET ObITh KOPPEKTHO pellleHa Ha
OCHOBE TIEPEBOJHBIX KO3(D(UIIMEHTOB, MPEICTABISIONMX COO0M OTHOIICHHWE MACChl XBOU K €€ HOBEPXHOCTH.
ITo pesynpraTam HaIMX UCCIICAOBAHUMA MMEPEBOTHON KOAPQHUIIMECHT i1 KOHBEPCUH MAacChl XBOM B IUIOMIAIb €€
[TOBEPXHOCTH cOoCcTaBUII 8,241 MY/KL.
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The main parameters of the cross-section needles needed to determine their surface area can be correctly
measured using the Levenhuk 870T digital micro-scope with the LevenhukLite software. It was found that the
average values of the width, thickness and perimeter of the cross-section of the needles do not correspond to its
middle because of the fusiform. There is a sustainable increase of the perimeter of cross-section needle in the
direction from its basal part to the apical up to the mark of 3/4 length. Therefore, for needles, you should find the
average values of the cross-section parameters (width, thickness, and perimeter). The most reasonable way is to
determination means value based on data obtained for 1/4, 1/2 and 3/4 of the length of the needles.

The variability of the studied parameters of needles (length, area and perimeter of the cross-section, surface
area) is different even for a single tree. The length needles is characterized he smallest variability (the coefficient
of variation is 8,1 %), and the cross-sectional area is the largest (17,4-22,0 %). The main parameters of needles
(length and average perimeter of the cross-section) that determine the area of its surface are characterized by a low
level of variability. Using them to determine the surface area of needles is justified and will allow you to get correct
results. In general, morphological parameters of needles are characterized by a high degree of stability.

A number of the distribution of the number of needles by the size of the surface area has a significantly
pronounced negative asymmetry. This fact should be taken into account in the future when planning experiments
to assess this indicator. An effective way of drawing up standards for assessing the surface area of needles is to link
data on this indicator with tables of aboveground phytomass of trees and stands used in the region. This problem
can be solved correctly on the basis of conversion coefficients representing the ratio of the mass of needles to its
surface. According to the results of our research, the conversion factor for converting the mass of needles into the
surface area was 8,241m?/kg.

BBenenue
[Tnomans MOBEPXHOCTH aCCH-
MWISILIMOHHOTO ammapara — Bax-
HeWImmii  (pU3NUONOTHYECKU  IT0-
Kazarenb pacteHuil. B Hacrosiiee
BpeMsl 3TOT IOKa3aTelb IIMPOKO
MMPUMCEHACTCA HC TOJIBKO ITPU OLICH-

ke (OTOCHHTE3a, TPAHCIUPAIIH,

JBIXaHUS U IPYTUX MPOLIECCOB HKU3-
HeJesATeNnbHOCTH pacteHui. [lno-
aab MMOBEPXHOCTH JIUCTA (XBOH)
U 0COOCHHO TPOM3BOJHBIA OT HEe
Mmoka3areib — HWHJEKC JIMCTOBOM
MOBEPXHOCTU — MPU3HAIOTCS Of-
HUMHM M3 BaXXKHCHMIIINX ITOKa3aTelei

B JICCOBCACHNHU, METCOPOJIOTHH,

IPU MaTeMaTHYECKOM MOJIEIIUPO-
BaHUM DKOCHCTEM, DKOJOTHYCCKOM
MPOTHO3UPOBAHUY, JTUCTAHIIMOH-
HBIX UCCIICIOBAHUIX PACTUTEIBHO-
ro nokposa 3emiu [1].

B mocneanue roipl ¢ yBenuue-
HUEM MAacIITabOB TEXHOTECHHOTO

3arps3HEHHS OKPY’KaroIIeH Cpebl
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CYIIECTBEHHO BO3PacTaeT Cpeso-
3alIuTHOE 3HadeHue JyecoB. [lpm
OLICHKE CPENO3aLIUTHBIX (DYHKIMH
jmeca BecbMa HMH(OPMAaTHBHBIM
MOKa3aTelieM MOXET BBICTYITUTD
IUIONIa b TIOBEPXHOCTH AaCCHMHU-
JIALIMOHHOrO ammapara. JlecHble
HACaKACHUS BOKPYT TOPOIOB BEI-
MONHSIOT Poiib (QUTOGHIETpA Ha
MYTH PaclpoCTpaHEHUs] HHTyCTPH-
QIBHBIX Y TPAHCTIOPTHBIX SMHUCCHI
B OKDYXaIylo cpeay. A Quib-
TpalMOHHAs CHOCOOHOCTH TOJIoTa
HacaXAeHuH, Tpanchopmanus oce-
JAIOUIUX TIOJUTIOTAHTOB BO MHOTOM
OIIPEICIISIOTCS. TIOBEPXHOCTHIO JIH-
CTBBI (XBOH).

Hecmotpst Ha BaXHOCTH U HC-
KITFOYUTENHbHY IO HH)OPMATUBHOCTD
IUIOIIAAX TIOBEPXHOCTH aCCHUMHU-
JIIIIMOHHOTO ariapara BO MHOTHX
00yacTsIX HayKW, TaHHBIX 00 TOM
MoKasarelie B CHENUAILHON JIHTE-
patype COBEpLIEHHO HeI0CTaTod-
HO. CraepxuBaromuM (hakTopoM
IIPOKOTO HMCIOIh30BaHMS TUTOIIA-
1 TIOBEPXHOCTH JIMCTBHI (XBOH)
B HAy4YHBIX HCCJICIOBAHHSIX SIBJIS-
FOTCSl TPYIOEMKOCTh U OTCYTCTBHE
OO0IIEeTPU3HAHHBIX METONIOB OTIpe-
JeJIeHust 3Toro mokazarens [1-3].

Iean, 3a1a4a, MeTOOUKA

U 00bEKTHI HCCIeJ0BAHMSA
Lenbro gaHHOTO HCCIIEAOBAHUA
SBJIAETCA Pa3padoOTKa METOIUKH
OLICHKM IUIOIIAJU TOBEPXHOCTH
XBOH COCHBI OOBIKHOBEHHOM, OCHO-
BaHHOW Ha IPUMEHEHUU COBPEMEH-

HBIX IHU(PPOBBIX MUKPOCKOTIOB.
[Inomane mNOBEPXHOCTH XBOU
BO MHOTHX 3KOJOTO-(pH3UOIOTHYE-
CKUX HCCIIEIOBAHUSX, KaK IPaBUIIO,
OIIpeneNsieTCsl Kak IPOM3BENCHHE
[epUMETpa €€ IOIEPEYHOIO Ceue-
HUS Ha AJuHy. [Ipu 5ToM n3mMepenue

JUTMHBI XBOM OCOOBIX 3aTpPyTHEHUH
HE BBI3BIBACT. B TO ke Bpems omnpe-
JIefieHne TIepuMeTpa ee Iorepey-
HOTO CEUCHHUS COIPSDKEHO C 0O0Jh-
IIAMH CIIOKHOCTSIMU. DTO CBSI3aHO
C TEM, UYTO XBOWHKH TOJIOCEMEHHBIX
pacTeHU — ATO CIIOKHBIE CTEPEO-
Merprdeckue obOpazoBaHms. OHH,
Kak MpaBUIO, UMEIOT 3—4 CTOPOHBI,
pasHooOpaszHeie (OpMBI, 00YyCIIOB-
JICHHBIE DKOJIOTUYECKIMH U MHOTH-
MU JIpyTUMH IapamerpaMmu. B stoi
cBs13u (hopMa MOTIePeqHOTO CEYEHHS
XBOH SIBJISIETCS TIIABHBIM (DAKTOPOM,
OTIPEACTAIONIMM IIJIOAAb €€ II0-
BepxHOCTH [1].

C y4eToM BBIIIEH3IIOKEHHOTO
MHOTHE HCCIEI0BATENN TIEPUMETP
MOTIEPEYHOTO CEYEHHSI XBOMHOK HE
M3MEPSIIOT, & OTIPENENSIOT TIPH T10-
MOIIIM U3BECTHBIX B CHEIHATIbHON
nuteparype ¢GopMya ¢ HCIOIb-
30BaHUEM TIOKa3areleld MIUPUHBI
U TOJIIMHBI XBoW. B wacTHoOCTH,
MIpH OTIPEETICHUH MEPUMETpa Io-
MEPEYHOT0 CEUYEHHs] XBOM COCHBI
HIMPOKO HCIOJIB3yeTcss (QopMyna
Tupena [1, 2]:

Pi=x/2(1,137b+a), (1)

rje P — nepuMeTp MonepedHoro ce-
YEeHUsI XBOUHKH;

@ — TOIIIUHA XBOUHKH;

b — IMpUHA XBOUHKH.

Ilpu omnpenenenuun nepumerpa
MOTIEPEYHOTO CEUCHUS XBOW 1O
¢dopMynam ee MHUPHHA U TOJIIUHA
W3MEPSIIOTCSI Ha TIOTIEPEYHOM cpe3e
TMOJT MUKPOCKOIIOM. DTH U3MEPEHHS
rpu OOJIBIIIOM pa3HO0Opa3uu Gop-
MBI TIOIIEPEYHOTO CEYEHHsSI COMps-
EHBI C CYIMCCTBCHHBIMU TPYIHO-
CTSIMU U HE TaPaHTUPYIOT BBICOKOM
TOYHOCTH.

B 310l cBsI3M mpencTaBiseTcs
Ooutee 1e1eco00pa3HbIM HEOCPE/-
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CTBEHHOE OTIpENICIICHIE TIEpUMETPa
TMOTIEPEYHOTO CEYEHUS] XBOU C WC-
MOJTb30BAHUEM COBPEMEHHBIX TEX-
HUYECKUX CPEICTB M TEXHOJIOTHI.

OOBEKTOM  HUCCIICAOBAHUS  SIB-
JISETCS XBOSI COCHBI OOBIKHOBEH-
HOU (Pinus sylvestris L.). Ona co-
OpaHa C pacTymero B JiecOmapke
mM. JlecoBomoB Poccum nepesa,
XapaKTEePU3YIOMIETOCs ~ CIICTYOIITH-
MH TaKCAI[UOHHBIMH ITOKA3aTEIISIMMU:
BO3pacT — 28 JIeT; JuaMeTp Ha BBICO-
Te Tpynu — 27,8 cM; BeicoTa— 12,2 M.

O0beM
Marepuana (HaBECKH) COCTaBUII

SKCIICPUMCHTAJIILHOT'O

100 xBomHOK. OHM OBLIM B3BeEllle-
HBI Ha JTabOpaTopHBIX Becax Vibra
SJ-420CE ¢ tounoctsio 10 0,001 1.
CymmapHas Macca HaBeCKH COCTa-
Buia 3,697 r. Ilocne onpenenenus
Macchl HaBECKHM XBOM YCTaHaB-
nuBajcs ee oobeM. I 3TOTO HC-
MOJIb30BAJICS. CTEKIISTHHBIA MEpPHBIN
cocyn (KCHJIOMETP C TOCTOSIHHBIM
YPOBHEM), 3aITOJHEHHBIN 70 OTpe-
JIENIEHHOTO YPOBHS JMCTHILTAPO-
BaHHOW Bomoi. OObeM HaBeCKU
XBOW BBIUMCIBUICS Kak pa3HHIIA
MEXy 00bEMOM KHIKOCTH C XBO-
eii m 6e3 Hee. O6beM 100 xBoH-
HOK B HABECKE OKa3aJiCs PaBHBIM
4,0 M.

[Tocne ompeneneHus Macchl U
o0beMa WCCIEAYeMbIX XBOMHOK
Yy KaXIOH M3 HUX JUHEUKOH wu3-
MepsIach JIIMHA [ C TOYHOCTBIO
0,5 mm. [l ©3MEpeHust TOJIIINHEI,
IIUPUHBI U TIEpUMETpPa XBOWHKH
MY TIOMOIIY JIE3BUSI OBLIM B3STHI
TTOTIEPEYHBIC CPE3bI Ha CIICAYIONTUX
OTMETKAX: Y OCHOBaHHS XBOWHKHU
(nyneBo# otmetke), 1/4/, 1/21u 3/4]
(! — nnmuua xBonHKM). [lonepeunsie
Cpe3bl TOMEIIAJINCh IO TPHHO-
KyJSIpHBIA LU(PPOBONH MHKPOCKO-
ma Levenhuk 870T (pucyHok, a)
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¥ TPOM3BOIMIOCH UX (hoTorpadu-
poBanue npu 40-KpaTHOM yBenuye-
HHUHU (PUCYHOK, 6) [4].

B xomruiekre ¢ mUQpOBBIM MU-
KPOCKOIIOM ~ IIOCTAaBIISIETCS  IIPO-
rpamma LevenhukLite,

KoTOpast

MO3BOJISIET TIPOM3BOJUTL  Pa3iiiy-
Hble HW3MEpPeHUs MO0 HU(PPOBOMY
H300paKEHUIO, TIOYYEHHOMY C TIO-
MOIIBI0 MHKpockoma. C HCTIoNb-
30BaHMEM JTOW NPOTPAMMBI IS
Ka)XJOT0 U3 YETBIpEX MOMEPEUHBIX

Hccnenosanue TIOTICPEYHOI'0 CpE3a XBOU:

191 4939:1‘1_m_"§

Cp€30B XBOUHKH OIPCACIIAINCH
Iiomazap MornepeyHoro CCYCHUs S,—

u nepumerp P, s sToM uenu
B iporpamme LevenhukLite B MeHto
WHCTPYMEHT

HMECTCA «MHuoro-

YTOJIbHUK).

a — TPUHOKYJSIpHBIH 1 poBoil muxpockon Levenhuk 870T,
6 — CHIMOK IIOIIEPEYHOTO Cpe3a XBOMHKH ITOJ MUKPOCKOIIOM

Study of cross-section of needles:

a — Levenhuk 870T trinocular digital microscope, b — image of a cross-section of a needle under a microscope

[locne BKJIIOYEHHSI 3TOTO HH-
CTPYMEHTa TPU TIOMOIIU MBIIIN
ITOCIIEIOBATENTHHO OOBOMUTCS KOH-
Typ cpe3a, B okHe «[lapameTpbi»
orobOpazsrcs 3HaueHus Si u Pi cpe-
3a. Ilo U3M0KEHHOU METONUKE IS
Bcex 100 XBOMHOK HaBECKH ObUIH
OTIpENICTICHBI JIJTMHA, a TaKKe TIe-
pUMETp ¥ TUIOIMIAAb TONEPEIHOTO
Cpe3a Ha yKa3aHHBIX YEThIPEX OT-
MeTKax. Pe3yisrarsl STHX HU3Mepe-
HUN OBIIM CBENEHBI B CIICIHAIB-
Hylo TaOmuiy, (parMeHT KOTOpOi
npuBeneH Hxke (Tabm. 1).

Pe3ynbrarhl uccinegoBanus
U UX 00cy:KIeHue
B sKonoro-¢u3nonorndeckux
HCCIIEIOBAHUSAX TIpU  OIpejere-

HUMU TUIOMIaW IMOBEPXHOCTU XBOU

Tabmuua 1
Table 1

HapaMeprI XBOHWHOK COCHBI TSI OIPEACIICHU TUIOMIaIN TTIOBEPXHOCTU

(pparmenr)
Parameters of needles for determining the surface area

(fragment)
TepuMeTp MOMEPEUHOTO CeUCHUs P; Ha OTMETKaX, MM
Nexgou | Jlnuna /, Mm Perimeter of the cross section P; at the marks, mm
Ne needle | Length /, mm
0 1/41 1/21 3/41
1 53 4,1544 | 4,58807 | 5,01915 5,56784
2 52,5 3,38023 | 4,40925 | 5,01807 5,23706
3 61 3,49343 | 5,38913 | 5,60123 6,01543
4 61,5 4,15633 | 4,82499 | 5,64241 5,76773
5 54 3,22015 | 4,72004 | 5,32939 5,46468
6 55,5 3,39548 | 5,05195 | 5,13399 5,92009
7 61,5 4,13432 | 5,01495 | 5,64855 591214
8 62,5 3,82692 | 4,64994 | 5,41604 5,29851
9 49 3,31928 | 3,52349 | 3,94093 4,58592
10 49 2,88327 | 3,6676 4,1786 4,26392
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HanOoJee IMPOKO TNPUMEHSETCS
reomerpuueckuii merog. OH OCHO-
BaH Ha HaXOXJEHWM CXOJICTBA OT-
JeNTbHBIX XBOMHOK C HEKMMH Tesla-
MU BpalleHus, 00beM W IUIOIAAb
MOBEPXHOCTH KOTOPBIX  OIpese-
JSIOTCA TI0  CTEPEOMETPHUYECKIM
¢dopmynam [1]. Takux crepeome-
TPUYECKUX TeJ, CXOAHBIX MO (op-
Me ¢ POpMOIt XBOWHOK, JIOCTATOYHO
MHOT0, TIO9TOMY MHOTO U (hOpMYyI,
MIPEJIOKCHHBIX JUIS HAXOXKJICHHS
ACKOMOW BenmmunHbBL. Kak ObUIo
OTMEYEeHO BHIe, ¢GopMa XBOU
B OCHOBHOM OIIpEZETsIeTCs ee Mo-
nepedHsiM cedeHneM. [locnemumii
[I0Ka3aTesb YOIHOU U TOM Ke Mopo-
JIbl MOXKET MCHSTHCS B 3aBUCHMO-
CTH OT YCIIOBHH pocTa (Hampumep
OCBEIICHHOCTH) WM TaKCAI[MOHHBIX
nokasareneit nepesa. [loaromy npu
OTIPEIeTICHNH TUIOIIAAN TTOBEPXHO-
CTH XBOM HE CYIIECTBYET YCpen-
HEHHOTO 3HA4YEeHUS IONEPEYHOrO
CEUeHHSI XBOW JUIS BCEX JIEPEBHEB
JPEBOCTOSI.

Pesynbrarel Hammx HCCIIEIOBa-
HU, a TAKXKE JPYTHX CIICIHAJIFCTOB
B 9TOH 00JaCTH CBHUIETENBCTBYIOT,
4TO0 CcpemHue (M MakcUMaJbHBIE)
3HAUCHMS INUPUHBI M TOJIIMHBI
XBOMHKH HE COOTBETCTBYIOT €€ Ce-
pearHKe HM3-32 BEpETEHOOOpa3HOM
¢opmer.  [loaToMy miIst XBOWHKH
CIIe/lyeT HaXOAWTh CpENHUE 3Ha-
YeHUs TI0Ka3aresiell IONepedHo-
ro ce4yeHus (IIMPHHBI, TOJIIIMHBI
u mepumerpa). V3MeHeHue 3THX
MoKa3aTtenel Mo IIMHE XBOMHKH
MOXXHO y4eCTh Ha OCHOBE 0OMEpOB
HECKOJIbKUX TTOTIEPEYHBIX CEYCHUI.
B namewm ciyvae aist oOMepoB Hc-
MTOJIb30BaHbI YETHIPE Cpe3a: y OCHO-
BaHMsI XBOWHKH (HYJIEBOW OTMETKE),
1/4, 1/2 u 3/4 pounel. OgHako, Ha
Hall B30Ist1, 0oiee 000CHOBaHHBLIM

SIBIISIETCSI HCIIOJIb30BAHKE JUISI Ha-
XOXKJICHUS] CPETHUX 3HAYCHUH I10-
Kazarenel TOMEpPEeYHOro CEYCHUs
JAHHBIX, TIOYICHHBIX Ha CEPEINHE
XBOMHKH Y TIPH PaBHOM OTCTYTLIE-
HUU OT CEPEAUHKUA K OCHOBAaHUIO U
BepXxyleuHoi yactu. [lostomy i
HaXOKJEHHUS CPETHET0 3HaueHHS
MepuMeTpa MOMEePEeYHOr0 CEYCHUS
HaM¥ HCIIOJIb30BaHBI COOTBETCTBY-
IOIIME JJaHHBIE, TOJyYeHHbIC Ha 1/4,
1/2 u 3/4 nuuHBI XBOMHKHA. YMHO-
JKCHHEM CPEIHETO 3HAYCHUS TIepH-
MeTpa XBOWHKH Ha JUIMHY TIOITyYe-
Ha TUTOMIAb €€ moBepXHOoCTH F:

F=1SP, )

rae SP — cpeaHuii nepumerp XBo-
WHKH, MM.

CpenHre 3HAYCHWS TIEPHIMETpa
MOTIEPEYHOTO CEUSHHS W TUIOIMIAIH
MOBEPXHOCTH XBOH, PACCUNTAHHBIC
mo maHHeiM 100 XBOWHOK, Tipen-
CTaBIICHHI B Ta0IM. 2.

[pu pazpaboTKe METOIOB OILICH-
KA pPa3MUYHBIX ITOKa3aTenei [e-
PEBbEB HEOOXOIUMO pACHONAraTh
CBEICHUSIMA 00 W3MCHYMBOCTH H
XapaKTepe paccesHus] WX 3Hade-
Hui. BaxHpIM mnapaMmerpoMm, Xa-
PaKTePH3YIOIIUM  U3MEHYMBOCTD
MOKa3aTensi, SBISETCS BEIMYHHA
aMIUIUTYIbl €ro 3HaueHuil. AHa-
JIU3 TOJTYYSHHOTO MAaCCHBa JIAHHBIX
(mo 100 xBOWHKaM) TIO3BOJIACT
OTMETHTh  chenyromee. JlmiHa
XBOMHOK Ha KOHKDETHOM Jepe-
BE M3MEHSETCS B JOCTaTOYHO Y3-
KOM [mamna3oHe or 43 1o 65 mwm.
HaOmonaercst sSIBHO BbIpasKeHHas
W3MEHYMBOCTh TIEPHMETpa TIOTe-
pPEYHOro CcedeHHs Mo JUTMHE XBO-
WHKU. BenuunHa 3T0ro nokasaresns
Y OCHOBaHHSI XBOWHKH KoieOier-
csa ot 2,883 1o 4,993 mm, Ha 1/4/

— ot 3,524 no 5,691, ma 1/2] — ot
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3,941 no 6,320 u na 3/4/ — ot 4,209
o 6,578. Ilpu TakoM MONOKEHUU
BIIOJIHE  JIOTUYHBIMH  SIBIISTEOTCS
aMIUTATYIBl M3MEHEHUS ILIONAaN
TMOTIEPEYHOTO CEYECHHUSI XBOU: y OC-
HoBauuss — ot 0,4764 no 1,1430,
Ha 1/4] — ot 0,6597 no 1,7526, na
1/21—-0,7914 no 1,9784, u na 3/41 —
or 0,7593 nmo 2,0515. 3Hauenus
CpEIHETo TIEpUMETPa XBOWHOK W3-
MeHsioTCs B nipeaenax ot 4,017 o
6,153 MM, a IIOMIAAN HX TOBEPX-
HOCTH — OT 196,822 110 368,96 MM?.

AMIUIUTYIa U3MEHYUBOCTH, W3-
MepseMas IMpenesaMyd 3Ha4eHHH
ToKasareJsi, He odecriednBacT 00b-
EKTHBHOTO TIPENICTABIICHUS O CTe-
MEHU U XapaKTepe U3MEHYHUBOCTH.
N3BecTHO, UTO TIPH U3yYECHUH pac-
MpeJeicHui TIoKa3aTenel Aepesna,
BBIPOKEHHBIX B Pa3JIMYHBIX ©JU-
HUTIAX W3MEPCHHUS WM OTIUYAl0-
IIUXCS CPENHUMH BEIWYMHAMU,
HAWIYYIIUE Pe3yJIbTaThl 00eCIeuH-
BAaeT MCIMOIb30BaHNe Kod(uIreH-
Ta Bapuauuu V, % [5]. B aT0i1 CcBS-
3M JJ1s1 O0JIee 0ObEKTUBHON OLIEHKHU
M3MEHYMBOCTH TIapaMETPOB XBOU
U XapaKTepUCTUKU PAIOB MX pac-

MpeAeseHn HaMH  BBINOJIHEHBI
COOTBETCTBYIOIIIHE  CTaTHCTHYe-
ckue mnpouenypel. Craructuye-

CKUIl aHallM3 UCCIEAyeMbIX Iapa-
METPOB XBOW ([UTHHBI, TIEpUMETPa
TIOTIEPEYHOTO CEUCHHUsSI Ha Pa3HBIX
OTMETKaxX, CpeJHero 3Ha4eHHs
ATOTO TIOKa3aTeNs, IUIOMAAN II0-
NEePEeYHOro CeYeHHs W IUIONIaH
MOBEPXHOCTH XBOM) ITPOU3BOJHIICS
C UCIIOJNB30BaHMEM POrPAMMHOTO
naketa Statistica 10. OcHoBHbIE pe-
3yNbTaThl 3TOM paboThl MPUBEICHBI
B TalII. 2.

[lpuctynas x aHanMM3y JaHHBIX
Tabl. 2, CIeayeT OTMETUTh, 4YTO

TOYHOCTh ombiTa P, %, 1Mo Bcem
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Tabsmra 2
Table 2
OCHOBHBIE CTAaTUCTHKH PACIPEICICHUS KOJTMYSCTBA XBOUHOK T0 UX pazMepam
Basic statistics of distribution of number of needles by their size
OCHOBHBIE CTaTHCTUKU
Pazmepst Basic statistics
Size
M+ mM 14 Sk + mSk P, %
Lm 58,48 £ 0,47 8,07 -0,94 £ 0,24 0,80
0 0,80 + 0,014 17,36 0,32 +0,24 1,75
[Inomans momepewaHoro cedenus S;
Ha TIOTEPEUHEIX CPesax, Mh 1/4 1,13 £0,02 19,63 0,34 +0,24 1,77
Cross sectional area S; 12 1,26+ 0,03 20,81 0,62 + 0,24 2,38
on cross sections, mm?
3/4 1,30+ 0,03 21,98 0,56 0,24 2,31
0 3,70+ 0,03 9,75 0,61 +£0,24 0,81
Iepumertp P;
Ha TIOTEPEHHEIX CPe3ax, MM 1/4 4,77 £0,07 14,14 -3,09 £0,24 1,47
Perimeter P; 12 5,21+0,08 14,72 2,96 + 0,24 1,54
on Cross sections, mm
3/4 5,44 +0,08 14,47 -0,79 £0,24 1,47
Cpeaitii nepuvetp SP, vu 5,20+ 0,05 8,61 -0,32 £ 0,24 0,86
The average perimeter SP, mm ’ ’ ’ i i ’
2
Hnowaze nopepxiocts F, M 304,68 £ 4,07 13,36 0,73£0,24 1,34
Surface area F, mm i > >
UCCIICAyEeMBIM TIapaMeTpaM XBOW CHTHI Bapualliu B mpemenax or 8§  cocrammser 8,61 %, 4ro coorBer-
COOTBETCTBYET CaMbIM CTpOrHM 110 12 %. CTBYET HU3KOMY YPOBHIO U3MEHYU-

TpeOoBanusiM. CpenHue 3Haue-
HUS M uX B BBEICIIEH CTEIIEHU HO-
cTOBepHBL. JlOCTOBEpHOCTH BCeEX
napamMeTpoB MOJTBEPKAACTCS
Ha 5 %-HOM ypOBHE 3HAYUMOCTHU
(tpaxr > fo0s). BenmuuHe f,,5 ycTa-
HOBJICHBI 110 TaONUIIC 3HAUYCHHUI
t-CTpIOfIEHTa TP COOTBETCTBYIO-
IIeM YHCIIe CTENeHeH cBoOOmbI [6].

CpenHss IIMHA XBOHM 10 BCEMY
MacCHBY JaHHBIX paBHa 58,48 mMM.
Koaddumment Bapuaruu UIHHBL
xBou coctaBisger 8,07 %. Como-
CTaBJICHUE ATOTO MOKA3aTeIs C aH-
HBIMU TIKAJTBI HI3MEHYUBOCTH KOJIH-
YECTBEHHBIX IPU3HAKOB PaCTCHHI
C. A. MamaeBa mMO3BOJSIET KOH-
CTaTUPOBaTh YPOBEHb M3MEHYHBO-
CTH JUIMHBI XBOM Kak HHU3KUHU [7].
Huskuil ypoBeHb HM3MEHUMBOCTH
MpY3HAKa MO JAaHHBIM STOM IIKa-

JBl  XapakTepusyloT Kodduuu-

Habmonaercst ycroiiunBoe yBe-
JMYEHNUE TIepUMETpa MOMEePEIHOTO
CCUCHHs XBOMHOK B HalpaBJICHUU
OT ec 0a3aJbHON YaCTH K alluKajlb-
HOU (1o otmerkm 3/4[). DrtoT mMO-
Ka3aTelb y OCHOBaHMSA XBOMHKH
B cpeaHeMm coctapiser 3,70 mw,
a Ha otMeTke 3/4/ — yxe 5,44 MM,
Cpennuii mepuMeTp TOIepedHo-
IO CEYEHUsS XBOM, MOIyUEHHBIH IO
U3MEpEeHHsAM Ha Tpex cpesax, Mo
BCEMY MACCUBY JTaHHBIX COCTABIIA-
er 5,20 mm. M3MeHYMBOCTH mepH-
MeTpa IOTEePEYHOTO CEYCHUSI XBOU
HECKOJIBKO BBIIIE, YEM €€ JAJIMHBIL.
Ha pasnbIx nonepeyHbIX cpe3ax
YpOBEHb M3MEHYMBOCTH TOKa3are-
751 MeHseTcsl oT Hu3kor (8—-12 %)

%). s
nepuMeTpa

no cpemneir  (13-20
CpPEIHeTO  3HAYCHUSI
MOTIEPEYHOT0 CEYCHUSI XBOM 3HA-

yeHue Kod((ULIMEHTa BapUaLUH

BOCTH.

Ilnomaas TMoOMEpedyHoro cede-
HUSI Tak K€, Kak ¥ €ro HepuMerp,
3aKOHOMEPHO YBEJIMYHMBACTCS B Ha-
MIPaBJICHUH OT OCHOBAHUSA XBOH
K BepxHel yactu. Tak, 3TOT nokasa-
TEJIb Y OCHOBAHHUS XBOU COCTABJISET
0,80 mM?, a Ha paccrosHuu 3/4] —
1,30 mm?. 3HaueHus koddduipenTa
Bapuanuy IUIOMAMU TIOIEPEYHOTO
CCUCHHUsI XBOM Ha pasHbIX Cpe3ax
mmMenstores ot 17,36 no 21,98 %.
[To mikane C. A. MamaeBa u3MeHYH-
BOCTb JJAHHOTO MOKA3aTesIsi COOTBET-
ctByer cpememy (13-20 %) u mo-
BhimeHHOMY (21-30 %) ypoBHsIM.

CpenHss mIomas TOBEPXHOCTH
XBOM II0 BCEMY MACCHBY JaHHBIX
paBHa 304,68 wmm?. Koadpdurm-
CHT BapHaIlMM 3TOr0 IOKa3arelis
cocraBmsier 13,36 %. Ilo mxkane
C. A. MamaeBa H3MEHYMBOCTh
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TUTOIIAAA TTOBEPXHOCTH XBOH CO-
OTBETCTBYET CpEJHEMY YPOBHIO
(13-20 %).

Koadpduument Bapmanmm Ha-
XOOUT  IIUPOKOE IPUMEHEHHE
B 9KOJOTo-(pU3NUONOTUYECKUX H
OMONIOTUYECKUX HCCIIEIOBAHUAX.
WzBecTHO, uTO TIpU OONBIION H3-
MEHYHMBOCTH NMPHU3HAKA BO3MOKHBI
€ro pasJMyYHbIe Pa3HOBHIHOCTH,
a ISl HaXOXKIEHHUS CPEIHEro 3Ha-
YyeHus: TpedyeTcs: OobIol 00beM
IKCIEPUMEHTAIEHOTO MaTepurada.
B TO ke Bpemsi Majble 3HAUCHUS
ko3¢ dUIHEeHTa Bapualuyd CBHIEC-
TEJIBCTBYIOT, YTO W3y4YaeMBIH IIO-
KazaTeb SBISETCSd B 3HAYUTEIb-
HOW Mepe copMHUpOBaBIIMMCS H
JIOCTaTOYHO YCTOMYMBBIM, a Cpea-
HHUE 3HaYEHUs ero ¢ JOCTaTOYHOU
TOYHOCTBIO MOTYT OBITh ITOTYYCHBI
Ha MCHBIIEM II0 O0BEMY DKCIIe-
puUMeHTalbHOM Marepuane. Pe-
3yAbTaThl HAIIUX HCCIEIOBaHUN
MMOKa3bIBAIOT, YTO OCHOBHBIE Ta-
paMeTpbl XBOU (UIMHA U CPEIHUH
MEPUMETP TONIEPEYHOTO CEUEHUs),
OIIpeeNSIIoIUe [UIOIAAb €€ IO-
BEPXHOCTH, XapaKTePU3YIOTCS
HU3KHM YpPOBHEM H3MEHUMBOCTH.
Hcnonrs3oBanne ux B Omomornde-
CKUX MCCIEIOBaHHUAX, B HaIleM
cilydae i OMNpeIeNieHus TIJIo-
maau TTOBEPXHOCTH XBOH, 00OC-
HOBaHHO M II03BOJIUT IIOJIyYHUTb
KOppEKTHbIE pe3ynbTarhl. 3men-
YUBOCTH IPOM3BOMHOTO OT 3THUX
IByX IIOKa3aTeNeil Momagy Io-
BEPXHOCTH XBOM XOTSI U COOTBET-
CTBYEeT CpeJHEMY YpPOBHIO, HO HE
MHOTMM OTJIMYAeTCsI OT AAaHHBIX
HU3KOTO YpPOBHS HM3MEHUMBOCTH.

IIpuBeneHHbIE BBIIE pE3YiIb-
TaTbl UCCIENOBAHUI HE MPOTHBO-
peuar nmanHeM C. A. Mamaesa.
[To marepuanam 3TOTO HICCIENOBA-

Jleca Poccuu u xo3s1icmeo 8 HuUX

TeJIsl U3MEHYHBOCTH MOpP(hOIOTH-
YECKUX M aHATOMHUYECKUX IpU3Ha-
KOB XBOM y OTIENBHBIX JI€PEBHEB
COCHBI OOBIKHOBEHHOH Yalle BCETo
COOTBETCTBYET HU3KOMY YPOBHIO.
C. A. MamaeB og4epKUBaeT, YTO
MOP(OJIOTHIECKHE TIPU3HAKUA U
BHYTPEHHSSI CTPYKTYpa XBOU UMe-
IOT BBICOKYIO CTENEHb CTa0WJIIb-
HOCTH.

B wuccienoBaHusx, CBSI3aHHBIX
C pa3pabOoTKOH METOIOHK Ompese-
JICHWS T€X WM WHBIX MapaMeTpoB
XBOM, HECOMHEHHBI  HHTEpec
MIPEACTaBIsET U3yUeHHNE XapaKTepa
pacripeneneHns KOJIN4ecTBa XBOU-
HOK (B pelpe3eHTaTUBHON HAaBECKE)
10 BEJIMYHMHE 3TUX MapaMeTpPOB.

OOmmen3BecTHO, 4To hopMa KpH-
BBIX PACHpEAEiCHUs] ClIy4alHOU
BENIMYMHBI Hambojiee KOPPEKTHO
XapakTepusyercst AByMs Ko duim-
CHTaMH: acCUMMETPHH U JKcIecca.
B Tabn. 2 mpeacraBieHsl 3HaYCHUS
kodduiienTa  acummeTpun Sk
IUIL PAAOB paclpeneneHus] Bcex
HCCIIEAYEMBIX TapaMETPOB  XBOM.
AHamm3upysd TaONWYHBIE JaHHBIE,
HEOOXOANMO OTMETUTH CIIEAYIOLIEE.
Paner pacnpenenenust konudecTsa
XBOMHOK I10 JUTMHE, CPemHEeMy Iie-
pUMETpY HONEPEYHOIO CEYECHHS U
IUTOLA N TIOBEPXHOCTH XapakTe-
pHU3YIOTCSl OTpULATENBHON acuM-
MeTpueld — TpaBbIM CMELICHUEM
KPHBBIX pacIpesieieHuss MO OTHO-
LIEHWI0 K HOpManbHOHU. Ilpnyem
3HaYeHue Kod(durmeHra acumme-
TpUH psizia pactpeeseHIs] XBOMHOK
M0 CpemHeMy TepUMETpy Ioreped-
HOTO cedeHHsl Ha 5 %-HOM ypoBHE
3HAYMMOCTH HEZIOCTOBEPHO.

Panp1 pacnpeneneHust XBOMHOK
0 IUIOLIAZM CEYEeHHs Ha BCEX II0-
MEPeuHBIX cpe3ax HMEIT TI0JO-
KHUTENbHYI0O aCHMMETPHIO — JIEBOE
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CMeEIEHNEe KPUBBIX paclpeneseHNs
[0 OTHOLIEHUIO K HOPMAJIbHOIL.
Hna nByx panoB (o cpesam, B3s-
THIM y OCHOBaHHS M Ha OTMeET-
ke u 1/4/) BemmuuHa K03(dUIH-
€HTa acCHUMMETpPUH HEeIO0CTOBEpHA
(t(bak‘r < t0,0S)'

Koadpdurmenter  acummerpumn
PSIIOB pacTipesieNieHHs] KOJIMYecTBa
XBOMHOK TIO TIEPUMETpPY IIOTeped-
HOTO CEUEHHS Ha BCEX MOMNEPEYHbIX
cpe3ax JOCTOBEpHBI HAa S5 %-HOM
ypoBHe. [Ipu 3ToM 110 cpe3y y oCHO-
BaHUsI XBOMHOK PSJl pacrpeaeseHus
XapakTepuszyeTcs MOJIOKUTETHHON
acCUMMETpHUEH, a paabl N0 OCTANb-
HBIM Cp€3aM — OTPHULIATEIbHOM.

Crnenyer OTMETHUTh, YTO 3HAKH
npu Ko3pQUIMEHTE aCUMMETPHH
YKa3blBalOT, Ha Kakoil CTOpOHE
(B IpaBoii MM B JIEBO YacTH psiaa)
HaOIoaeTCsl MepeBec 3HAUYCHUU
uccienyemoro nokasarens. Ilo pe-
3yAbTaTaM HalINX HCCIEI0BaHUM,
pSAA  pacmpeneneHusl KOJIMYEeCTBa
XBOMHOK IO BEJWYUHE ILIOMIAAU
MOBEPXHOCTH HMEET JO0CTOBEPHO
BBIPKEHHYTO OTPHUIATEIHHYIO
aCUMMETPHI0. DTOT (PakT HeoOXo-
JUMO YUYUTBIBaThb B JalbHEHIIEM
NP TUTAHUPOBAHUH HKCTIEPUMEH-
TOB [0 OLIEHKE ATOTO IOKAa3aTeJsl.

Koadunment skcriecca psioB
pacripenenieHnsi mapaMeTpoB XBOH
B HAIllUX HUCCIEOBAaHUSIX 0CO0OMH
ponu He urpaet. [loaTomy O60IBIIONM
HEOOXOOMMOCTH B aHAJIM3€ JTO-
TO TIOKa3arens HeT W OH B TalI. 2
HE TpUBEICH.

B cBs13u ¢ upesBbIuaiiHON Tpyno-
E€MKOCTBIO ONpEeAeNCHUsl IIoWAan
MOBEPXHOCTH XBOU KakK Ha ypOBHE
OTAETHHOTO JIEPEBa, TaK M HA YPOB-
HE JIPEBOCTOSl B CIIEUUAIBHOMN JU-
TepaType BCTpEYaroTcs BBICKA3bl-

BaHUS M UMEIOTCS TIONBITKA HANUTH
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JUISL 9TOM 1IeNTH OoJiee MPOCThIE CIO-
coObl. B wacTtHOCTH Tipemnaraercs
HAXOXKJICHUE TUIOIIAIN TTOBEPXHO-
CTH XBoW uepe3 ee maccy [1, 2].
OTO npeANioKeHNe, Ha HaIll B3I,
3aCITy)KMBaeT 0COOOro BHHMAaHHSL.
B Hactosmiee Bpemsl Uil pasHbBIX
PETHOHOB CTpPaHbl WMEIOTCS Ta-
ONUIIBI HaJ[3eMHOM (PUTOMACCHI Jie-
PEBBEB M JIPEBOCTOEB, B KOTOPHIX
MMEFOTCS JTAHHBIE ¥ TI0 MacCce XBOM.
Takue TaOmuubl pazpaboTaHbl U
JUISL IEPEBBEB U JIPEBOCTOEB COCHEI
Ha Cpennem Ypaie [§].

PesynbraTel Hammx WHCClenoOBa-
HUM MO3BOJIAIOT PacCUMTaTh Iie-
peBonHON KO3(pHUIMEHT IS KOH-
BEPCUH MacChl XBOH B TUIOIIA/Ib €€
MIOBEPXHOCTH:

k=1, 3)

e k — nepeBomHON Ko MUIIUEHT,
MM?/T;

F —

XBOH, MM?;

mionaZip  IMMOBEPXHOCTHU

M — Bec xBow, T.

[lo HamwM HaHHBIM, 3TOT KO-
3G GUIMEHT OKa3alcs  PaBHBIM
8241,28 mm?/r (304,68 / 0,03697 =
= 8241,28), unu 8,241 M*/kr.

be3ycinoBHO, B 1aHHBIII MOMEHT
3TOT KO3(PHUIMEHT MOXeT OBITH
WCTIONTb30BaH TOJBKO JUTS HAXOXKJIE-
HUA TUIoIIaau TOBEPXHOCTU XBOU
uccienyemoro jaepera. [lanbHeit-
e WCCIIENOBAHUS JOJKHBI OBITh
HaIpaBJICHbI HA BBIABJICHUC q)aKTO-
POB, BIMSIONINX HA BEJIMYNHY JTaH-

HOro0 IIOKa3arcjisd, W HaKOIIJICHUC

COOTBETCTBYIOIINX JIAHHBIX C yde-
TOM TaKCAllMOHHBIX IIOKa3aTelsei
JepeBbeB M ApeBocToeB. Dopmu-
POBaHUE JOCTATOYHOTO MO0 00BEMY
0aHKa TAaHHBIX Kk TIO3BOJUT pa3pa-
0oTaTb HEOOXOIUMBIE ypaBHEHHS
JUISl CTBIKOBKHM JTAHHBIX TIO TLIOIIA-
¥ TIOBEPXHOCTH XBOU C IIpHMe-
HSEMBIMH B pEruoHe TaOIuIamMu
HaJ3eMHOU (UTOMACCHI JICPEBHEB
1 IPEBOCTOEB.

BoiBoabl

Hudporoit
Levenhuk 870T ¢ mporpamMMHBIM

MHKPOCKOIT

obecneuenvem LevenhukLite mo-

3BOJIACT KOPPEKTHO HU3MEPUTH

OCHOBHBIC TapaMeTphl XBOM Ha
TIOTICPEYHOM Cpe3e, HEOOXOIMUMBIE
JUI  OTpE/CICHUs] ee IUIOMIaIH
MOBEPXHOCTU. YCTAaHOBJICHO, YTO
CpeIHIe 3HAYCHISI IIIUPUHBI U TOJI-
IIMHBI XBOMHKH HE COOTBETCTBY-
0T €€ CEpeINHKE H3-3a BEPETECHO-
obpaszHoit (HOpPMBEL.

Habmonaercst ycroitunBoe yBe-
JTUYCHHUE TIEPUMETPa MOMEPEYHOTO
CEUCHMsI XBOMHOK B HaIpPaBICHUU
OT ec¢ 0a3albHOM 4YacTH K aIu-
KanbHOM. Ilo3TOMy nii XBOMHKH
CIemyeT HAXOIWUTh CpPEIHUE 3Ha-
YeHHsI TIOKa3arelell IMONepedHOro
ceueHus (MIMPUHBI, TONIIMHBI U
nepumerpa). Hambomee oGocHO-
BAHHBIM SIBJISICTCS HAXOXKJCHHUE
3TUX TapaMETPOB CpeaHeapudme-
THYECKHUM ITyTEM TI0 JaHHBIM, TI0-
Ty4deHHBIM Ha 1/4, 1/2 u 3/4 nHsn
XBOWHKH.

bubnuoepaguueckuii cnucok
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Pesynerarel Hammx HccienoBa-
HUH TI0Ka3bIBAIOT, YTO OCHOBHBIC
mapamMeTpsl XBOW (AJIMHA U Cpel-
HUH IIEpUMETP NONEPEYHOIO Cceye-
HUSI), ONPENEsSIIoINe TIOMAab ee
MIOBEPXHOCTH,  XapaKTEepHU3yIOTCS
HU3KAM YPOBHEM HW3MEHUYHBOCTH.
Hcnonb3oBanue ux B OHoIOTHYE-
CKMX HCCJIEIOBaHNUAX, B HaIleM
ClTydae ISl OTpeieNIeH s TUTOIAAN
MOBEPXHOCTH XBOM, 0OOCHOBaHHO
Y TIO3BOJIUT MOJTYYHUTh KOPPEKTHBIE
pe3ynbrarsl. MI3MeHYnBOCTH TPOU3-
BOJHOTO OT 3THX JBYX I[IOKa3aTeleH
IUIOIIAAN TTOBEPXHOCTH XBOM XOTH
U COOTBETCTBYET CPEAHEMY YpPOB-
HIO, HO HE MHOTUM OTJIMYAa€TCsl OT
JAHHBIX HU3KOIO YPOBHS H3MEHUH-
BOCTH.

Psin pacnipenenenust konuvecTsa
XBOMHOK MO BEJIMYMHE TIIJIOMIAIN
MTOBEPXHOCTH HMEET JIOCTOBEp-
HO BBIP@XEHHYIO OTPULATEIBbHYIO
acUMMeTpHI0. JTOT (akT HeoOX0-
VMO Y4YWTHIBaTh B JallbHEHIIEM
IpY IJIAHUPOBAaHUHU SKCIICPUMEH-
TOB MO OLIEHKE 3TOTO IOKazaTews.

OddexTHBHEIM  HampaBJICHU-
€M COCTaBJIE€HHS HOPMAaTHBOB IIO
OLIEHKE TMJIOMIAJN IOBEPXHOCTU
XBOHM SIBIISIETCSI CTHIKOBKA JaHHBIX
[0 3TOMY IIOKa3aTelio C IpHMe-
HSEMBIMH B DEruoHe TaOmuIamMu
HaJ3eMHOU (UTOMACCHI JEPEBHEB
U JIpEeBOCTOEB. OTa 3a1ada MOXKET
OBITh KOPPEKTHO pEIIeHa Ha OCHO-
BE TMEPEeBOAHBIX KOA(pPHUINEHTOB,
MPEACTABISAIONX CO00 OTHOIIE-
HHUE MACCHI XBOU K €€ TOBEPXHOCTH.
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CraThs CONEePIKUT aHAIU3 PACTUTEIHHOCTH KMBOTO HAIIOUBEHHOTO TTOKPOBAa HOBOM TeppUTOpHH MOCKOBCKOTO
JIecoTapka, paHee HUKeM He n3ydeHHOH. OTMEUeHO HETaTHBHOE BIHUSHUE PEKPEAIIMOHHOTO BO3ICHCTBUS B IIEIIOM
Y BBITANTHIBAHUS B YaCTHOCTH Ha pazHooOpas3ue BUAOB. BBIMoMHEH KpaTKuii 0030p HAydHBIX paboT Mo TeMe Hc-
cienoBanus. JlaHo onmucanue reorpayuueckoro MojIoKeHHs, pelibeda, pacTUTEILHOCTH BEPXHETO SAPYyCca U MoJ|Ie-
CKa Jieconapka 1 00cIieToBaHHOTO yJacTKa. BeIeeHbl 4eThIpe THIIA JIECHBIX COOOIIEeCTB, HA3BaHbI IOMUHHUPYIO-
M€ BBl B )KHBOM HAIIOYBEHHOM ITOKPOBE WM WX OTCyTcTBHE. OTMeueHs! mpeoliaanue OKPHITOCEMEHHBIX
HAaJT CIOPOBLIMHU 1 a0COJFOTHBIN TPUOPUTET JABYAOJILHBIX PACTCHHUI CPEIU BUIOB BCEX YETHIPEX COOOIIECTB. 3ame-
yeHa 6€HOCTh BUIOBOTO COCTABA, MOATBEPKICHHAS TEM, UTO CEMEHCTBA IBYIOIBHBIX, KaK MTPABIIIO, IIPEICTABIIC-
HBI OJJTHAM BHUJIOM, KPOME PO30LBETHRIX U 0000BHIX. [IpoBesieH CpaBHUTENBHBIN aHAJIM3 BHIOBOTO Pa3HOOOpa3us
MEXTY YETHIPbMS JIECHBIMH COOOIIECTBAMHE U BBIJICJICH CaMblii OCJHBIM B TOM OTHOIIICHUH THII Jieca — OSPe3HSIK
Pa3HOTPABHBIN ATOAHBINA. BBISIBIEHBI aHTPONIOTOJIEPAHTHBIE BUIbI M OJIMH WHBA3HMOHHBIN BUJI, YTO MOATBEPX A~
€T OTPULIATENILHOE BO3ICHCTBUE PEKPEAIH HA KUBOM HAIIOUYBEHHBIN MOKPOB MOCPEACTBOM YIJIOTHEHUS ITOYBHIL.
[MonuepkHyTa CBSI3b MEXK/Y YSI3BUMOCTHIO K PEKPEAIMOHHOMY BO3ICUCTBHIO U MOP(OJIOrMIECKHUMHU OCOOCHHO-
CTSIMH PAaCTCHHIA, a TAK)KE CIOCOOHOCTRIO UX K BETETATUBHOMY Pa3MHOKEHHIO. 3aMEUCHHBIC HAa N3y9ICHHOM y9acT-
K€ BHJIBI paCIIpe/IeICHBI [0 CTETIEHH YCTOWYNBOCTH K PEKPEallMOHHOMY BO3/IEHCTBHUIO, COTTIACHO KIACCU(PHUKAIINU
I'. I1. Peicunoit u JI. I1. Peicuna. Cenad BBIBOJ O TOM, YTO HA >KUBOM HATIOYBEHHBIM MTOKPOB U3YYCHHOTO yUacTKa
JIECOTIapKa OKa3bIBACTCS CPEIHEE PEKPEALMOHHOE BO3EHCTBHUE.
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The article contains an analysis of the vegetation of the living ground cover of the new territory of the Moscow
forest Park, previously not studied by anyone. The negative impact of recreational exposure in General, and
trampling in particular, on the diversity of species was noted. A brief review of research papers on the subject of
the study is performed. The geographical position, topography, vegetation of the upper tier and undergrowth of the
forest Park and the surveyed area are described. Four types of forest communities are identified, and the dominant
species in the living ground cover or their absence are named. The predominance of angiosperms over spores and
the absolute priority of dicotyledons among the species of all four communities was noted. There is a poverty of
species composition, confirmed by the fact that the dicotyledonous families are usually represented by one species,
except for Rosaceae and legumes. A comparative analysis of the species diversity between four forest communities
was conducted and the poorest type of forest in this respect was identified — berry birch. Anthropotolerant species
and one invasive species were identified, which confirms the negative impact of recreation on the living ground
cover through soil compaction. The connection between vulnerability to recreational impact and morphological
features of plants, as well as their ability to vegetative reproduction, is emphasized. The species observed in the
studied area are distributed according to the degree of resistance to recreational effects according to the classification
of G. P. Rysina and L. P. Rysina. It is concluded that the living ground cover of the studied area of the forest Park

has an average recreational impact.

Beenenue

ExarepunHOypr OKpyXeH KOJb-
LIOM U3 IOJIyTOpa AECSTKOB JIECO-
MApKOB U JIECHBIX MAPKOB, CIyXa-
IMX HE TOJBKO MECTaMH OTIbIXa
rOpoXKaH, HO U BaXHBIM Oy(epom,
HUBEJIHMPYIOLUM BIHUSHUE 3arps3-
HUTEJIEH HA DKOCUCTEMY MEraro-
yuca. dopa neconapkoBoO 30HBI
MOJBEPraeTcsi BO3JCHCTBHIO pa3-
HOOOpa3HBIX aHTPOIIOICHHBIX (aK-
TOpPOB, CpPEIU KOTOPBIX DJIABHBIM
SIBIIETCSL pekpeanus. B mepByro
odepeab IMOA BIUSHHUE IIOMaja-
€T KWBOM HANOYBEHHBI MOKPOB
(°KHIT). OcHoBHOI1 hopMOit pexpe-
AlMOHHOIO BO3JICMCTBUA HA )KUBOU
HAITOYBEHHBI TOKPOB  SIBIISIETCA
BBITAIITHIBAHUE.

B necomapkax JKHII u3mens-
eTcsl 3HAuYUTENHbHO OBICTpee, 4YeM
IpeBOCTON. DTOT (haKT MOATBEPXK-
neH paboramu Peicuna JI. I1., PoI-
cunoit I I1. [1], Ymxosa b. E. [2],
Cobonmea H. B. [3],
Boii A. B. [4]. MHorue aBTOpHI 3aMe-

JlaHue-

YaloT, 4TO (IIOPUCTHICCKOE Pa3HO-
obpasue XKHII Ha pexpeanmoHHBIX
TEppUTOpUSIX yMeHblIaercs. [lpu

OTOM BBITIAAAIOT YYBCTBUTCIIBHBIC
BUJIBI, X MECTO 3aHUMAIOT OoJiee
ycroitunBele (TapacoB A. H. [5],
Hukomaeaxko B. T. [6], Konamro-
Ba C. U. [7] u gp.) [8].

O0BeKT, METOIBI H YCJIOBHS
HCCIIe0BAHNA

Pacrenus, mpouspacraromye Ha
HApYIICHHBIX YCJIOBEKOM TEPPH-
TOpHSX, TIONYYWIIM Ha3BaHUE CH-
HAHTPOIHBIX. AJIBEHTUBHBIC BUJIBI,
KOTOpBIC BHEAPSIIOTCS B JKUBOM Ha-
TOYBEHHBIN TOKPOB M MOTYT BHITEC-
HUTh M3 HETO a0OPUTCHHBIC BUJIBI,
CUMTAIOTCS MHBA3UOHHBIMU. CHHAH-
TPOTHBIN KOMITOHEHT ypOaHO(IOPHI
Cpemnero Ypana Ha 66 % coctout
U3 aJBCHTHBHBIX BHJIOB U TOJBKO
Ha 34 % u3 abopureHHbIX. OCHOBY
CHHAHTPOIHOHN (DPaKIMK COCTaBIISI-
IOT TOKPBITOCEMSIHHBIE PaCTCHHS
(99 %), oTHomIeHHE IBYIOIBHBIX
K omHonoibHbIM 3:1. T'omocemen-
HbIE U CIIOPOBBIC PACTECHHS IMPEI-
CTaBIICHBl EJMHUYHBIMA BHUIaMHU.
Ha nomro nepsatu cemeiict (acTpo-
BBIE, PO3OIBETHEIE, 000OBEIE, TBO3-
JIYHBIE, 3]IaKH, KaIyCTHBIE, SICHO-

TKOBBIE, MapeBble, OypPavHUKOBHIC)
npuxoautcs 65,4 % Buaos [6].
MOCKOBCKUI JIECONApPK — OJIUH
3 15 necomapkoB ExarepunOypra
K 4YepTe Tropoja, oOImas IUIOoImaab
KOTOPBIX cocTaBiseT 27,2 ThIC. Ta.
On Tarercs Baois HoBo-Mockos-
CKOTO TpakTa, OTHOCUTCS K Bepx-
Hcerckomy neCHHUYECTRY, €ro II0-
maab cocrarisger 343 ra. Peased
clierka BOJIHUCTBIM, B 3amajHOM
4acTH — BOJHHUCTO-OYyTPHUCTBHII.
JpeBecHas paCTUTEIHHOCTH TMPE-
CTaBJIeHa B OCHOBHOM COCHSIKa-
MH, BO3PaCT KOTOPBIX JOCTHUTACT
100 et u Oosee; HO B 3amagHOM
€ro 4YacTH JOBOJIEHO MHOTO Oe-
pe3bl. BuoBOI cocTaB penkoro
momecka OeleH, TMpeAcTaBIICH
B OCHOBHOM IIIMITOBHHKOM, MOX-
JKEBEJIILBHUKOM UM JKUMOJIOCTBIO
Tarapckod. MOCKOBCKHUM —Jieco-
MapKk — HaWMEHee IMOCeIIaeMBbIid
Cpeld OCTAJIBHBIX TEPPUTOPUI
JiecomapkoBor 30HbI ExarepuH-
Oypra. [locie orayxneHus u3 co-
ctaBa MOCKOBCKOTO Jieconapka
52 Ta 3eMenh Ha CTPOUTEIBCTBO

OHATIIOHHOTO ICHTpa B Ka4YCCTBC
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koMmmeHcanmu B Hadaine 2019 r
K HEMY Ipupe3aH HeOOJIbIIoN yya-
CTOK Jieca B IOr0-3arajHoi 4acTH.
Y4acTOK HElpaBUIbHOW YETHIPEX-
YroJbHOW (OPMBI, ¢ CEeBEpO-BOC-
TOKa ¥ BOCTOKa K HEMY IIPUMBIKaeT
OmaTioHHbIN KoMIUIeKe. C F0KHOU
croponsl mpoxoauT Hoso-Moc-
KOBCKUM TpakT. Ha kapre 310 Ha-
nen 33 (pUCYHOK).

Jletom 2019 r. Hamu npoBeaEHO
U3y4YeHHE PacTUTEIHHOCTH BHOBb
MIPYUPE3aHHOW YaCTH, IOCKOJBKY
uHpopMaIws 00 ITOH TEPPUTOPHUU
OTCYTCTBYET.

OObeKTaMHu HKCCIIEIOBAaHUSA SIB-
JSUTMCH 4YeThIpe TUma Jeca: Oe-
PE3HSK NanopOTHHUKOBEIM, Oepes-

HSIK OPJISIKOBBIN SITOJIHBIN, COCHSIK
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MockoBckHii Teconapk
Moscow forest Park

pa3HOTpaBHBIN, Oepe3HsIK pa3Ho-
TpaBHBIM SITONHBIA. B kaxkaoM u3
O0OBEKTOB 3aKJIaabpIBalIach OJIHA
BpeMeHHas TPOoOHas TTOMAb pa3-
mepoMm 10x10 M, BHYTpH KOTOPOW
[0 JMaroHaJbHOMY XOAY OTMeya-
mock 1o 10 y4eTHBIX IUTOIIAJIOK
0,25x0,25 M. Ha yd4eTHBIX ILIO-

AJKaX OIEHUBAJINCH BUIOBOU
COCTaB, JOMHHHPYIOIIUE BHIBI,
o0WIIHe U MMPOEKTUBHOE TOKPHITHE
Buj0B JKHII. OOunue BuI0B ompe-
JEJSAIIOCH M0 HIKAJIE TIIa30MEPHOTO
yuera O. dpyne [9]. Cpennue 3Ha-

YCHUS 3aHCCCHBI B Ta6J'H/IHy.

BPIZ[OBOfI COCTaB U 00MIne BHUOB B PA3HBIX THIIAX JICCa MoOCKOBCKOTO JIecommapka

ropona ExarepunOypra

The species composition and abundance of species in different forest types

of the Moscow forest park in the city of Yekaterinburg

Bepesnsak
Pycckoe HazBanue Jlarunckoe Ha3BaHUe Bepesnsk o]]?)izfci}::fﬁ CocHsk pa3HoOTpaB-
Nen/n (Russian title Catintite | womi | O
kind of or kind) kind of or kind) (Fern birch) | By bireh | o orass) | (Birch
forest)
forbs)
) 2 3 4 5 6 7
1. OpJisik 0OBIKHOBEHHBII Pteridium aquilinum s s _ B
(Common eagle) q P P
2. UepHuka 00OBIKHOBEHHAS Vaceinium mvrtillus spsol B B
(Common blueberries) Y P CoP1
3. UuHa BECEHHSIsS ,
(The rite of spring) Lathyrus vernus sp—sol sp Sol -
4. CenMHUIHHK €BPOTIEHCKIIA T
(European weekday) Trientalis europaea sp - Sol sp—sol
5. Belinuk Ha3eMHBIH L
(Vainik land) Calamagrostis epigejos cop, - - -
6. 3eMIIIHHKA JIECHAs .
(Wild strawberries) Fragaria vesca sol sp—sol Sol sp—sol
7. Bacunek cunmii Centaurea cyanus _ s _ B
(Cornflower blue) y P
8. Koctsinuka kamenucras -
(Stone bramble rocky) Rubus saxatilis sp—sol sp—sol Sp -
9. TonokyuHuk Tpexpa3nesbHbIHI Gymnocarpium B B B
(The tripartite holocyclic) dryopteris cop1
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OxoHYaHK€e TaOIHUIIBI

The end of table
1 2 3 4 5 6 7
10. Bynpa mumomeBuHas
(Tvy-shaped budra) Glechoma hederacea sp—sol sol - -
11. Topomrex MBIIMHBINA Vicia cracca s S B
(Polka dot mouse) cop1 P P
12. IHoamapeHHUK ceBEpHBIi . B B
(Northern bedstraw) Galium boreale sp sol
13. Pon Ocoxa
(A Genus Of Sedge) Carex sp. Sp - Sp sol-cop,
14 bpycrnka oOIkHOBeHHas Vaccinium vitis idaeae L. - sol Sp -
(Common cranberries)
15. T'epann necnas . .
(Forest geranium) Geranium sylvaticum - sp - Sol
16. CHBITh OOBIKHOBEHHAS Aceopodium podaeraria 3 s B B
(Snyt ordinary) £op podag P
17. Boper ceBeprbrit . .
(Wrestler North) Aconitum septentrionale - sp - -
18. Pon Caraym 3 B _
(The Genus Sphagnum) Sphagnum sp. sol-—cop,
19. Knesep cpenuuit o .
(Medium clover) Trifolium medium - - Sol -
20. 3Be3ayarka cpeHssa . .
(Middle star) Stellaria media - - - sp—sol
21. Pon JleGena .
(Kind Of Quinoa) Atriplex sp. - - - Sol
22. XBot JecHOI . .
(Horsetail forest) Equisetum sylvaticum - - - cop;

Ipumedanue. Sol. (solitaries) — eqMHUYHO, pacTEHUsI BUAA MO IUIONIA M BCTPEYAIOTCS SAMHUYHO; Sp. (Sparsae) — pacCesiHHO, HO TIOKPbI-
BAeT IUIONIAAb He MeHee YyeM Ha 20 %; cop; (copiosae) — JOBOIBEHO OOMIIBHO, TIOKPBIBAET IUIONIAAL Ha 2535 %; cop, (copiosae) — 0OMITBHO,

7O )¢ Ha 35-50 %.

Bcero B wucciemoBaHHEIX CO-
o0lIecTBaxX BBIABIEHO 22 BUIA
BelcHIMX pacteHuid. K rpymnme
CHOPOBBIX OTHOCATCS 4 BHIa (Op-
JIIK OOBIKHOBEHHBIHN, TOMOKYYHUK
TpeXpa3lenbHblid, XBOLI JECHOU
U cdaraym), ocTaibHble 18 BH-
JIOB — TIOKPBITOCEMEHHBIE pacTe-
HUdA, 17 W3 KOTOpBIX OTHOCATCA
K KJIAcCy MABYIOJBHBIX U TOJBKO
OIMH BHJ| Kjlacca OJHOJOJIbHBIX —
BEHHUK Ha3eMHBIH M3 ceMeHCTBa
351aK0B. BUIBI MOKPBITOCEMEHHBIX
pacTeHuit oTHOCATCS K 15 cemeit-
ctBaM. CeMeHcTBO O0OOBBIX Mpe-
CTaBJICHO TpeMsl BUJAMHU: YHHA

BECCHHAA, IOPOLICK MBIIIUHBIA 1

KieBep cpeaHud. M3 cemelicTBa
PO30OLBETHBIX MPUCYTCTBYIOT JBa
BHJIA: 3€MJISTHUKA JIECHAsI U KOCTSI-
HHKA KaMEHUCTAas.

Pesyabrarhl

H UX 00CyXKIeHHe
JloMuHUpYIOIEe BHIBI OTpa-
’)KCHbl B HA3BaHHMIX THUIIOB Jeca.
B Oepe3nsike ManopOTHUKOBOM
OOMJIBHO PacHpOCTpPaHEH TOJOKYY-
HUK Tpexpa3aelbHbIi U paccesH-
HO — OpJISIK OOBIKHOBEHHBIH. Kpome
TOr0, OOMJIEH BEMHMK HA3EMHBIH U
TOPOIIEK MBIMMHBIN. U3 srogHbIx
BUJIOB PACCESIHHO DPACTyT YEpHU-

Ka, KOCTAHHWKAa U PEAKO 3E€MJIAHHKA.

Bcero B aTOM THIIE Jleca OTMEUEHO
12 BumoB. bepe3HSAK OpPISAKOBBIN
SITOAHBIN TaKKE COAepXHUT 12 Bu-
noB JKHII, B 0CHOBHOM pacTymiux
paccestHHO WK enuHUIHO. OOMITh-
Hee JPYTHX BUIOB 371€Ch 3€MIISTHU-
Ka JeCcHas, KOCTSIHUKA KaMEHHUCTas
U OpISIK OOBIKHOBEHHBINH. COCHSK
Pa3HOTPaBHBIN HACUUTHIBAET TOIb-
ko 10 BuIOB, pacIpoCTpaHEHHBIX
paccesHHO U €IMHUYHO. SIBHBIN 10-
muHadT B JKHII BeiemuTs ClnoskHO.
MectaMu 00MIIEHO pacTeT YePHHUKA
OOBIKHOBEHHAS, & BO BIQYKHBIX HHU-
3WHaX pPachpoCTpaHeH CQarHyM.
CaMbiM O€IHBIM 1O BHUIOBOMY
pa3Ho00pa3rio oKazalcs Oepe3HsK
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Pa3HOTPaBHBIM SITOAHBII: 3/1€Ch BCE-
ro 7 BHIIOB. DTa 4acTh mapka oomnee
moceliaemMa, 4tro IMOATBEPKAACTCS
HATMYUEM  aHTPOTIOTOJICPAHTHBIX
pacTeHUi: XBOI JIECHOM, 3BE3[-
yaTKa CpeiHsis, ocoka. Jlebema kak
WHBA3MOHHOE PACTCHUE TOXKE yKa-
3bIBaET Ha 00JIe€ BHICOKYIO CTETICHb
YIUIOTHEHUS ITOYBBI, UEM Ha JPYTUX
y9acTKax.

N3 10 cemelicTB CHHAHTPOMHOMN
¢bpakum  Qirops
ra, BeimeneHHbIXx A. C. Tperws-

ExarepunOyp-

koBoit [10], Bo ¢mope necomnapka
OTMEYEHBI TpENCTaBUTENNn 7 ce-
MEHCTB: 000OBBIC, PO3OIBETHEIC,
37IaKH, AacTPOBBIE, SICHOTKOBBIE,
T'BO3/INYHBIC, MapEBBIC.

W3 nHBa3MOHHBIX BUJIOB CIICAYET
OTMETHUTH Jlebemy ceMeiicTBa Mape-
BBIX. B HapyIIeHHBIX YeTOBEKOM
€CTEeCTBEHHBIX MeECTax OOHMTaHHs
3TOT POJA AaKTUBHO PAaCCEIETCH,
BBITECHSISI MEHEE yCTOMYMBEHIC aH-
TportodoOHBIC pacTeHHS. MOIITHBIIA

CTEPKHEBOW KOpPEHb, KPYITHbIE Ha-

3eMHBIE TTOOETH U JKECTKHUH CTeOeIb
JIENIal0T €r0 HEysI3BUMBIM K BHEUI-
Hemy BozaeicTButo. [IpucyrcrByer
nebena TONBKO B Oepe3HsKe pas-
HOTPaBHOM SITOJHOM €IMHUYHBI-
MU 3K3eMIUIIpaMu. SBIsisach «hu-
ToreHOTpaHchopMepom», Jiebena
CO BPEMEHEM MOXKET IOJHOCTBIO
W3MEHUTh KUBOM HANOYBEHHBIN
MTOKPOB JIECOTapKa.

T'oBopst 00 ycTOIUMBOCTH BUIOB
JKHII x pexpeaninoHHOMY BO31€H-
CTBHIO, OOpaTMMcs K KiacCHU(H-
kauuu . T1. Peicunoit u JI. I1. PrI-
cuda [1]. CampiMu yA3BUMBIMU
SIBJISTIOTCSL PACTEHUS C COYHBIMH H
XPYIIKUMH Ha3eMHBIMHU ITOOeTramH,
HECNOCOOHBIE K BETCTAaTUBHOMY
pasMHoxkenuro. [Ipumepom Moxer
CIy>)KUTh CEIMUYHUK EBpONEii-
CKUH, pacCesHHO pacTyIIUl B TpeX
00bEKTaxX HAIero HMCCIe0BaHMs.
MeHnee ys13BUMBI BUJIBI C COYHBIMH,
JIETKO TIOBPEXKIAEMBIMU  Ha3eM-
HBIMH TT0OeraMu, HO CIOCOOHBIE

paspacrarbCsl 3a CUET XOpOIIO pas-

bubnuoepaguueckuii cnucok
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BUTBIX ITOA3EMHBIX TOOEroB. B Ha-
mieM CIIydae 3TO OpIISK OOBIKHO-
BCHHBIM, XBOIII JICCHOM, 3BE31UaTKa
CpemHssl, CHBITh OOBIKHOBCHHAS.
Bonee ycToiunBEI BUBI, COYETALO-
[I1Ee MOIIHYIO KOPHEBYIO CHCTEMY
Y yIpyTrue Ha3eMHbIe moderu: Beil-
HUK HAa3eMHBIM, KIEBEp CpeIHU,
0COKa, 1edena.
IIpoBenenHoe  wHccienOBaHUE
MO3BOJISIET 3aKJIIOYUTh: HECMOTPA
Ha CPEIHIOI MOCemaeMocTb Mo-
CKOBCKOI'O JIECOIapKa, €ro >KMBOU
HAIlOYBEHHBI MOKPOB HCIIBITHIBA-
€T PEKpEeallMOHHOE BO3JICHCTBHE.
bompmie npyrumx emy TOABEpKEH
Oepe3HsIK Pa3HOTPABHBII STOIHBIH.
OH uMmeer OegHBII BHIOBOM CO-
CTaB; IIOJIOBHHA €TI0 BHJOB SBJIS-
€TCsl AaHTPOIIOTOJIEPAHTHOM U OUH
BH/JI MHBa3HOHHBEIM. O0CIIeI0BaHKE
JKHII cnenyer nponoimKuTh, 3aJ10-
JKUB YUETHBIE TUIOIIAJKU B APYTUX
4yacTAx JIECOmapKa, ¢ IeNbio Oosee
TIOJTHOTO WM3YYCHHUS BHIIOBOTO CO-

CTaBa U OOMIUS BHUIOB.
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OMnbIT OBHAPYXXEHUA U MOHUTOPWUHTI'A NECHbIX NMOXAPOB
Mo KOCMUYECKUM CHUMKAM

H. M. ®MIPCOB — Maructpant kadenpsl 1ecoBoaCTBA™*
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620100, Poccus, ExarepunOypr, Cubupckuii Tpakr, 37,
Kadepa JIeCOBO/ICTBA

Knwouesvie cnoea: necnoii nodcap, obnapysicenue, QomocHumKku, CHymHUK, MOHUMOPUH2, 2OPUMOCTIb.

[poananu3upoBaHa BO3MOXHOCTh MpUMEHeHHs mnporpammbl Land Viewer, OCHOBaHHO!N Ha MCIIOJIb30BaHUH
KOCMHYECKOH CBhEMKH €O CIyTHHKa Sentinel-2, s oOHapyKeHHS JIECHBIX M0KAPOB M UX MOHWUTOPWHTA. YCTa-
HOBJICHO, 4TO 21 KOMOMHAIMS KaHAJIOB ChbEMKH IO3BOJISET BHIOpaTh Haubojee mpueMseMble BapHaHThl A7l 00-
Hapy>XEHUs JECHBIX MOXKapOB, a TAaKXKe ONpeNeNnTh NPOHIEHHYI0 OTHEM ILIommab. [Iporpamma npenocraBiseT
BO3MOKHOCTB TIPY YCIIOBHH PETUCTPAINN BECTH YKa3aHHbIE paOOThI, HE HCIOIb3Ys TOTIOTHUTENBHBIX (BHHAHCO-
BBIX PECYPCOB.

PaboTbI co cHUMKaMHM OKa3aJiv, YTO OHU MO3BOJISIOT ONPEAETUTh Mokap npH wromanu 0,23 ra, a Takke 4eTKO
YCTaHOBHTH TPaHHUIIbI TPOHICHHOM orHeM Tutomau. [lociennee ocoOeHHO BaXKHO ISt paifoHOB cO C1a00i 0CBO-
€HHOCTBIO JOPOXKHOM CEThIO U 3a00JI0YEHHOCTHIO JIECHOTO (poHTa.

Hcnonb3oBaHue CHUMKOB, MOMYYEHHBIX CO CITyTHHKA Sentinel-2, MO3BONSET TaKKe YCTAHABIUBATH TPAHHUILY
TasHUS CHEeTa, MEeCTa PacIioNIOKEHUs IMHEWHBIX M TUIOIIAIHBIX OOBEKTOB HE(PTEra3oq00bI4r, OCYIIECTBIATh MO-
HUTOPHHT 32 COCTOSIHHEM HacaXICHUH Ha MPOWIEHHOI OrHeM IIOIIAAH, aHAIM3UPOBaTh 3 (PHEKTUBHOCTD MEH-
Opalyy HapyIIEHHbBIX 3€MEeJb U T. 1.

K nemocrarkam pa®oThI ¢ IPOrpaMMoi ciieyeT OTHECTH TMEPHOIUIHOCTD MOJIETOB ciyTHHUKA (3—4 AHS), 4TO
MOXXET [IPUBECTH K PA3BUTHUIO HOXkapa. TakuM o0pa3oM, yKazaHHYIO porpaMMy LieJiecooOpa3Hee HCIOoNIb30BaTh

JJIA OIIPCACIICHUA TUIOIAAN JICCHBIX MTOKapOB U MOHUTOPUHI'A COCTOAHUA H&Cﬂ)KHGHI/If/i.

EXPERIENCE OF FOREST FIRE DETECTING
AND MONITORING FROM SPACE IMAGES
N. M. FIRSOV — Undergraduate studem of the forestry chair*
R. B. MALITSKY — Undergraduate studem of the forestry chair*
E. Yu. PLATONOV - Postgraduate student of the forestry chair*
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The possibility of Land Viewer program based on space imagering from sentinel-2 using to detect and monitor

forest fares paper. It has been established that 21 combinations of shooting channels allows choose the most

suitable options for deteching forest fires as well as the area covered by the fire. The program allows, if registered,

carry out these works withous using additional financial resources.

Works with the images showed that it is possible to determine the fire on 0.23 ha area as well as to establish

the boundaries passed by the fire area. The lather is especially important for regions with poorly developed road

network and swamped forest fund.

Photographs application get from sentinel-2 satelitte make as well establish snow meeting border, location of

linear and platform oil and gas production facilittes, monitor the status of plantings on the area covered by the fire,

analyze effectiveness of land reclamation of disturbed soils and so on.

The disadvantages at the program include the periodicity of satellite flights (3—4 days) thanmay cause a fire.

These it is more appropriate to use this program for determining the area of forest fores and monitoring the state

of plantings.

Beenenne
CpenctBa MaccoBod  HH(GOp-
Mallii  €XEroJHO HHPOPMHPYIOT
HaceleHHe O KaracTpopHUUECKUX
MOCJIEACTBHUSAX JIECHBIX IOXKAapOB,
MPOUCXOJISIIUX B Pa3HBIX CTpaHax
Mmupa. ExeromHo B OrHe JeCHBIX
MOXKapOB YHUYTOXKAIOTCS THICSTYH
TeKTapoOB  BBICOKOMPOHM3BOAUTEIh-
HBIX JIECHBIX HACaXICHUH, COTHH
CTPOEHHUH M OOBEKTOB IKOHOMHKH,
rubHyT Jromu [1-3].

K coxanenuto, ycunus cTpa,
Ha TEPPUTOPUU KOTOPBIX MPOH3-
pacTaror Jieca, Imo paspadorke 3¢-
(DEeKTHBHBIX CHCTEM OXPaHbI JIECOB
OT MOXapOB HE JAIOT CYIIECTBEH-
HBIX TIOJIOXKHUTEIBHBIX PEe3yJbTa-
TOB [4, 5].

3HauMTeNbHBIA Tepenen pabor
[0 COBEPIICHCTBOBAHUIO OXpa-
HBl JIECOB OT MOXXapoB peayusy-
ercs B Halleil CTpaHe W CTpaHax
OMWKHETO M JajmbHero 3apyoe-
Xbs. JIecOBOABI IBITAIOTCSI TOBBI-
CHTb I0XapOyCTOHYMBOCTD JIECOB
MIPOBEJICHUEM  JIECOBOJCTBEHHBIX
Mepornpuiatuid  [6-8], coBepiieH-
CTBOBaHHEM JIECOIMIOKAPHOTO paiio-
HUPOBAHUS M YTOUHEHHEM KJIacCOB
MNPUPOJHOU TMOKAPHOH OMAaCHOCTH

y4acTkoB JecHoro ¢onma [9—11].

YuuThiBas 3HAUUTEIBHBIM OTHAL
JlepeBbeB Nocie moxapos [12, 13],
OHM BEAYT WHTEHCUBHBIC PaOOTHI
M0 COBEPIIIEHCTBOBAHHUIO ITPOTHBO-
noxkapHoro ycrpoucrtsa [14, 15]
1 crioco0oB tymeHus [ 16—18].

YcnemHocTh OXpaHbl JIECOB OT
MOKapOB MOXKET OBITH OOecrieueHa
TOJNIBKO TIPH YCJIOBUM PELICHHS 3a-
na4 3¢ (GEeKTUBHON MPOTHBOIIOXKAp-
HOH IpomaraH/isl, MPOTHUBOIIOXKAp-
HOTO YCTPOWCTBa JIECHOTO (OH[A,
CBOEBPEMEHHOTO  OOHApYKEHHSA
JIECHBIX TIOXKapoB, OIEPaTUBHOM
JOCTaBKH TIOATOTOBJICHHBIX JKHU-
MUPOBAHHBIX JIECHBIX TOXKAPHBIX
K MECTy IOXapa, YETKOIrO PyKo-
BOJICTBA JIMKBHJAIMEN IOCIEIHE-

o [19]. st MEHUMH3aIAN TIOCTe-
MmoXkapHoro ymiepba HeoOXomuMo
TaKKe YETKO 3HaTh TPaHUILIBI IPOK-
JICHHOW OTHEM TUIOMIA TN U BIUSHIE
JIECHOTO MOXXapa Ha KOMIIOHEHTHI
HacaKAEHUsL.

Ha cna®oocBoeHHBIX JOPOKHON
CEeThI0 TEPPUTOPHSAX B MOCIEAHHE
JNECATHIICTUS. Ul OOHapyXeHHS
JIECHBIX TIOKapOB M HMX MOHHTO-
PHHIa UCHOJB3YIOTCS TaHHBIE KOC-
MHYECKOTO 30H/IMPOBAHUS 3EMHOM
moBepxHOCTH. OnmHAaKo MO pSIy

OOBEKTHBHBIX U CyOBEKTHBHBIX

IIPUYUH B HEKOTOPBIX pernoHax PdD
naHHas pabota Bexercs ciado. [lo-
CIIeZIHEE OIPEAEIIIIIO HalpaBlieHe

HaIllUX UCCIIEIOBAHUH.

esb, 00bEKTHI

U METOANKA Hccae0BaHMI

Ilenbto BBIMOMHEHHBIX HCCIIE-
JIOBaHUH SABISJIOCH YCTAHOBJIICHUE
BO3MOKHOCTH OOHAapy»KEHHsl Jiec-
HBIX MOXAapOB U NPOHAECHHON MU
IUIOLIAX TI0 CHUMKaM, IOJy4eH-
HBIM CO cITyTHHKa Sentinel-2.

OObexTaMu UCCIeJOBaHUN CITy-
KWW Tapu U ropenbHuku 2017—
2018 rr., obpa3oBaBIIMecs TOCIe
JIECHBIX II0KapOB HA TEPPUTOPHAIX
AraHckoro, HmkHEBapTOBCKOTO H
CypryTckoro JIeCHUYECTB XaHThI-
MaHCcHIICKOr0O aBTOHOMHOTO OKpY-
ra — FOrpsr.

B ocHOBy uccnenoBaHuii 1oJo-
’KEHBI JIaHHBIEC O JIECHBIX IMOXKapax
u nporpamma Land Viewer, 6a3u-
pyroImecs Ha UCIIOIb30BaHIH KOC-
MHUYECKHX CHHMKOB, MOJYyYEHHBIX
co criyTHHKa Sentinel-2.

Sentinel-2 — cemeiicTBO cCITyT-
HUKOB JIMCTAHIMOHHOTO 30HIU-
pOBaHMs 3€MHOH IIOBEPXHOCTH
EBpormnelickoro KOCMHUYECKOTO
areHTCTBA, CO3AaHHOE B paMKax
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MIPOEKTa II00aTFHOI0 MOHUTOPHH-
ra OKpyXaromieil cperpl U 0e30-
nacHoct «Konepuuky. CryTHHKH
MpeaHa3sHA4YCHbI OJIsI MOHUTOPHUHTA
UCIIOJIb30BaHMSL  3€MeJlb, PAacTH-
TENBHOCTH, JIECHBIX M BOJHBIX pe-
CYpCOB.

Sentinel-2

€T KaXIbl y4acTOK TEppUTOPHUHU

CryTHUK CHUMa-
yepe3 2—3 IHS, 9TO JaeT BO3MOXK-
HOCTb BBIOpaTh CHUMKH I10 yKa3aH-
HBIM JaTaM, a TaKkKe NpH MHHH-
MaJlbHOW OOJauHOCTH WJIM TIPH €e
orcyTcTBHH. st paboThI CO CHUM-
KaMH pa3paboTaHa crenuaibHas
nporpamma Land Viewer (3emens-
HBII y4acTok). Pabora ¢ mporpam-

MOM HauWHaeTcsd Mocle MpoBese-
HUSI perucTpauud U He Tpelyer
(MHAHCOBBIX 3aTpar.

[Mo cpaBHEHWIO C TPUBBIYHBIMU
croco0amMu BU3yaIbHOTO HAOMIOTIe-
HUSI C TOBEPXHOCTH 3€MJIU MITH aBU-
anaTpyJaupOBaHUs JMCTAaHIIMOHHOE
30HMPOBAaHHE TPECTABISET 3HAUHU-
TENbHOE TI0 OXBATy MPOCTPAHCTBO
oxpaHsieMo Tepputopun. Kpowme
TOT0, BO3MOXXHOCTH MHOTOKpaTHO-
r0 U JIOCTaTO4YHO YacToro HaoOIto-
JICHUS 32 OTHOM U TOM K€ TEPPUTO-
pHell co CIyTHUKOB JaeT OOJbIIoe
MPEUMYILECTBO P MOHHTOPUHTE
JIECHBIX TOXXapoB W (WJIH) TOCIe-
MIOKaPHBIX MOCJIEACTBUH.
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Pe3yabTarhl ucciie10BaHUIM
U UX 00cy:KIeHue

B nporecce uccnenosanumii Obiia
BEITIONTHEHA OIeHKa WH()OpMAaTHB-
HocTH BeO-cepBuca Land Viewer u
CHMMKOB CITyTHUKa Sentinel-2 s
MOHHTOPHHTA JIECHBIX MTOXKAPOB.

Jliis aHanu3a U3 KypHajga ydera
oOHapy)KEHUSI JIECHBIX TIIOKapOB
OIOIDKETHOTO  yUpeXKICHHUS XaH-
ThI-MaHCHUICKOTO ABTOHOMHOTO
okpyra — FOrps! «basa aBuanuon-
HOM M Ha3eMHOH OXpaHbl JIECOBY
OBUIM BBITMCAHBI AaHHBIE 0 20 Jec-
HBIX IOXKapax, 3a()UKCHPOBAHHBIX
Ha Tepputopur HmkHEBapTOBCKO-
ro jecHuyectna (Tabdm. 1).

Tabnuna 1
Table 1
JlaHHbIEe yuera JECHBIX MOKapoB
Data of accounting of forest fire
Iromans, ra VYuacTtkoBoE Cocras
Ne 11/ [Hara Kgsapran Area h;1 ]_HI/IPOTa I[on.mTa JIECHIYECTBO JIPEBOCTOSI
Date Quarter ’ Latitude longitude Regional Stand
forest district composition

1 24.05.2018 335 2,5 60°48'14" 78°32'13" Oxreypckoe 8K2C

2 08.06.2018 120 2,0 60°26'01" 76°34'02' Capr-Eranckoe 5K2C3b
3 26.06.2018 843 0,23 61°31'36" 80°41'33" Jlapssikckoe 10K
4 27.06.2018 989 0,3 61°53'15" 81°26'54" Jlapbsikckoe 10K
5 01.07.2018 593 0,3 61°37'40" 78°54'14" N3myuanHCKOE 10C
6 02.07.2018 435 7,0 62°01'59" 82°27'55" Kopmmkosckoe 10C
7 06.07.2018 311 0,3 60°56'30" 78°17'58" Oxreypcroe 7K3b
8 12.07.2018 539 0,2 61°2529" 78°42'02" HW3myanHckoe 10C

9 14.07.2018 198 0,4 61°51'92" 79°10'87" H3myanHckoe 7C2E1b

10 15.072018 349 0,2 61°09'14" 77°21'32" W3myunHCKoe 5K50c¢
11 18.07.2018 137 0,2 61°24'19" 74°59'15" Jlanrenacckoe 10K

12 19.07.2018 16 0,2 61°40'33" 76°05'02" OKTA0pBCKOE 5K50c¢
13 21.07.2018 436 0,2 60°26'11" 75°43'36" Kynp-Eranckoe 10K
14 22.07.2018 109 0,2 61°16'56" 79°04"24" Oxreypckoe 10K

15 24.07.2018 96 8,0 61°37'07" 76°21'32" OKTA0pBCKOE 5K50¢
16 24.07.2018 244 0,5 61°30'33" 76°48'39" OKTA0pBCKOE 10K
17 25.07.2018 592 0,4 61°38'54" 78°56'51" W3myunHCcKoe 10K
18 27.07.2018 175 1,5 60°43'98" 75°15'89" Kyne-Eranckoe 10K
19 27.07.2018 453 5,0 60°51'57" 78°26"28" Oxreypckoe 6C4b

20 28.07.2018 56 1,5 60°53'02" 75°01'09" Kyms-Eranckoe 6K2C2b
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W3 mepeuncneHHBIX B Ta0m. 1
JIECHBIX TIOKapOB B KayecTBE JKC-
MIEPUMEHTAIBHBIX ObLTH OTOOPaHBI
TpEeTUH M TATHAAUATHIN, Xapakre-
pU3YIOLIMECS Pa3IMYHON MPONAEH-
HOM OTHEM TUTOIIA/IBIO.

IIpn aHamm3e paccMarpUBaINCh
CHHMKH, TIOJy4eHHbIE ¢ Sentinel-2,

B Pa3MYHBIX KOMOHMHAIIMSIX CIICK-
TpaJbHBIX KaHanoB. IIporpamma
Land Viewer mo3BoJisieT mpoaHalu-
3upoBarh 21 KOMOMHAIINIO, KayKAast
13 KOTOPBIX UMEET CBOM MPEHMYIIIe-
cTBa M HemocTatky. Tak, KoMOMHA-

s KaHatoB «CyXOMyTHBIC BOIBD)

MO3BOJISICT YETKO ONPENCIHTh I'pa-

HUIIBI MEXIYy BOJOW W CylIed u
BBIZICJIUTH CKPBITHIEC AETAJH, IJIOXO
pazIMuMMble TPH HCIIOJIb30BaHUH
TOJIBKO KaHaJI0B BUIUMOTI'O JIHaIa3o-
Ha. DTa KOMOMHAIMS OTPaKaeT pac-
TUTENTBHOCTh B PA3NIMYHBIX OTTCH-
Kax ¥ TOHaX KOPUYHEBOIO, 3€JIEHOTO
1 OpaHkeBoro 1seToB (puc. 1 u 2).

Puc. 1. JlecHoii noxxap Ne 3 mpu koMOuHanuu kaHanoB « CyXOIyTHBIE BOJBI»
Fig. 1. Forest fire Ne 3 in the combination of channels «Land waters»

Puc. 2. JlecHoit noxap Ne 15 npu ucnonb30BaHHK KOMOMHALUY KaHATOB «CyXOIyTHBIE BOJBD)
Fig. 2. Forest fire Ne 15 when using a combination of channels «Land waters»
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CoBepITIeHHO TO-APYyTrOMY H30-
OpakaroTcs JecHble noxapsl Ne 3
u Ne 18 Ha cHMMKax mpu KomMOu-
Hanuuu KaHajoB «CTaHIapTHBIH
HHAEKC KOd(pQULIMEHTa BBDKHUIra-

Hus» (puc. 3 u 4).

Ananm3 21 xoMOWHAIMM KaHa-
JIOB TO3BOJWJI YCTaHOBUTH HaM-
Oojee TEpCICKTUBHBIE W3 HHUX
(tabm. 2).

Marepuainsl Tabi. 2 CBUIETENb-

CTBYIOT, 4TO M3 21 KOMOWHAIUU

CIEKTPaJIbHBIX KaHAJIOB HaubOoee
MIEPCTIEKTUBHBIMH JIsI OOHapyKe-
HUS JIECHBIX TTOKaPOB U OTpeJiese-
HHS MX ILIOIIAId MOYKHO CUMTATh
12 KOMOUHAILIMIA.

Puc. 3. Yuactok c necHbIM moxkapoM Ne 3 B koMOMHaIMK kKaHanoB «CTaHIAPTHBIH HHIEKC KO9((UIINEHTa BEDKUTaHUSD
Fig. 3. Section with forest fire Ne 3 in the combination of channels «Standard index of the burn- out coefficient»

Puc. 4. Yuactok ¢ necHbiM iokapom Ne 15 B komOuHauu kaHanoB « CTaHJapTHBIA UHIIEKC KO3()(UIIMEHTA BEDKUTAHUS)
Fig. 4. Section with forest fire Ne 15 in the combination of channels «Standard index of the burning coefficient»
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Tabmmra 2
Table 2

[NepcriexkTBHOE codeTanne KaHaJIoB n300pakeHus Sentinel-2 17151 oOHapy>KeHUs

1 MOHHUTOPHHTIA JICCHBIX ITOXapoOB

Promising combination of Sentinel-2 image channels for detecting

and monitoring forest fires

TlepcnieKTHBHOCTH B IPUMEHEHUH

KoMOHMHALMS KAHAJIOB Perspectivity in application

Ne n/n Combination of channels Jla Her
Yes No
1 CenbcKoe XO3SICTBO + —
2 AtMocdepHbIii BereTaliiOHHbINA HHIEKC — +
3 AtMoc(epHOe TPOHUKHOBCHIE + —
4 WudpaxpacHbIit + —
5 PacmmpenHsIii BereTalMOHHBIA HHIIEKC — +
6 JIoKHBIN 1IBET + —
7 Wunexe xiopoduia — +
8 310poBast paCTUTENHEHOCTD + _
9 CTek UHIEKCOB — +
10 CyxoITyTHbIE BOJIBI + _
11 EcrecTBeHHbIN 1BET + —
12 CraHaapTHBIN UHICKC KOI(DPHUIHUCHTA BEDKUTAHHUS + —
13 CrannapTHBIN HHAEKC Pa3IHIii CHEKHOTO TIOKPOBA — +
14 Hopmanu3zoBanHsii 1uddepeHmaibHbpli BereTalliOHHbIN HHIIEKC — +
15 Hopmanu3zoBanHsiii 1uddepeHnnanbHblid BOAHBIN HHIEKC — +
16 MHpaexc pacTUTENBHOCTH ¢ KOPPEKIMEN TI0 IouBe + —
17 KopoTkoBonHOBBII HHbpakpacHbIHi + —
18 WHpekc nurMeHTa cTpyKTypbl HEUyBCTBUTEIbHBIN — +
19 CHexHble 00aka + —
20 AHanm3 pacTUTEIEHOCTH + —
21 AtmocepHoe yaaneHue + —

BoiBoabI

1. CHUMKH CO  CIyTHHKa

Sentinel-2 MoryT OBITH MCHONB30-

BaHbI 17151 OOHAPYKEHUS] 1 MOHUTO-
PHHTa JIECHBIX [10KaPOB.

2. JlecHble mOXapsl MOTYT OBITH

YCTaHOBJICHBI YK€ IPU TUIOLIAH

0,23 ra.

3. IlepnoauuHOCTH MOJIETA CIIYT-
HUKOB HE TI03BOJISICT PEKOMEH]IO-
BaTh MAHHBIA CIIOCO0 OOHapy»e-
HUS JIECHBIX T0XAPOB B KauyeCTBE
OCHOBHOTO.

4. Hawmbonee mNepCICKTHBHBIM
HarpaBJICHHEM UCTIONIb30BaHUS

CHUMKOB ABJIACTCA MOHUTOPUHI

Pa3BUTHUS JIECHBIX MOXApOB M TIO-
CJIENIOXKAPHBIX MOCIIEACTBUIM.

5. JIoCTymHOCTh CHHUMKOB H
IIUPOKUN JHATa30H KOMOWHAIHHA
CIIEKTPAJIFHBIX KaHAJIOB TIO3BOJISI-
€T PEKOMEHJOBAaTh IPOAOIDKECHUE
paboT 1Mo MX MIMPOKOMY HCIOIB30-
BaHUIO JIJIS JIECOTIOXKAPHBIX U JIECO-
BOJICTBEHHBIX UCCIIEOBaHUM.
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COCTAB HAMOYBEHHbIX TOPHO4YMUX MATEPUANOB
B COCHAKAX KA3AXCKOIO MEJIKOCOIMOYHUKA

H. B. HOBOKILIOHOB — maructpanT kadeapsl JIECOBOACTBA

®I'BOY BO «YpanbCckuii TOCyIapCTBEHHBIH JIECOTEXHUUECKUI YHHBEPCUTETY,
620100, Poccusi, Exatepun0Oypr, Cubupckuii Tpakt, 37

Knrouesnle cnosa: Kazaxckuil MeiKoCOnOYHUK, COCHAKU, IECHASI NOOCMUTIKA, HANOYE8EHHble 2oplodue Mame-
puansi, 20poocme.

Ha ocHoBaHMK MartepHasioB YeThIpeX MPOOHBIX IDIOMIAEeH MpOaHAIN3UPOBAHBI MOIHOCTH, 3amac M (pax-
IIUOHHBIN COCTaB JIECHOW TMOACTUIIKA B COCHOBBIX HacaxneHusx Kazaxckoro menkoconounuka. VccnemoBanus
NPOBOJMJIMCH B YETBIPEX TUIIAX Jieca COCHOBBIX HacaKIeHMH: oueHb cyxoit 6op (C1), cyxoii 6op (C2), cBexuit
6op (C3) u Bnaxusrit 60p (C4). 3amac u GpaKITHMOHHBIA COCTAB JICCHOM IMONCTHIIKY YCTAHABIMBAJICS 10 METOTKE
H. I1. Kypbarckoro (1970).

‘YcTaHOBJIEHO, YTO 3arac JIECHOM MOACTHUIIKM BO3PAcTaeT OT COCHSAKA THIIA Jieca OYeHb CyXOi 6op K THITy jieca
BJIKHBIA O00p. Ecim B TuTie jeca oueHb Cyx0il OOp 3amac JIeCHOH MOACTHITIKA cocTaBisieT 23,84 1/ra B BO3MYII-
HO-CYXOM COCTOSTHHH, TO B THIIE Jieca BIaXHbIH 00p — 38,74 1/ra. [Ipu 3TOM B HaCaKACHUSIX TUIIOB Jieca OYEHb
Cyxo¥ 00p U cyxoii 00p B cOCTaBe JIECHOH MOJCTUIIKK AOMUHHUPYIOT (hPaKIFK XBOSI  KOPA, & B THIIAX Jeca CBEXHN
0Op ¥ BIOKHBIA O0p — TPyXa U TIOTYPA3IIOKUBITIHECS OCTATKH.

C TNOBHINICHHEM BIIQXKHOCTH TOYBBI B COCHsIKaX Ka3axckoro MenKoCOMOYHMKA yBETHMYUBACTCS 3arlac JECHOM
MOJCTHIKH U €€ MOIIHOCTD, 32 HCKITIOYEHHEM BIYKHOTO 0Opa, TJie MOIHOCTh JICCHOH IMOJCTUIIKM MEHBIIE, YeM
B THIIC JIeCa CBEXHi Oop.

JlaHHBIE O MOIITHOCTH, 3aracax JISCHOW MOJCTHIIKH U €€ ()PAKIIMOHHOM COCTaBE€ MOTYT OBITh MCIOIB30BaHbI
TPH [IPOCKTUPOBAHMH MTPOTUBOTIOKAPHOTO ycTpoiicTBa Ha Teppuropun ['HIII «Bypabaii».
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COMPOSITION OF COMBUSTIBLEMALKSIALS IN PINK STANDS
OF KAZAKH LOWHILLS

I. V.NOVOKSHONOYV — undergraduate of the forestry their

FSBEE HE «Ural State Forest engineering University»,
620100, Russia, Yekaterinburg, Sibirian Tract, 37

Keywords: Kazakh low-hiels, pme forest, forest litter, on-soil combustible moterinls

On the base of four sampling areas capacity, deposit and forest litter fractional composition has been analyred 1
pine stands of Kazakh lowhilts. The studies have been carried out in four types of pine forests: very dry boron (C1),
dry boron (C2) fresh boron (C3) and most boron (C4). Forest litter deposit and fraction composition is established
according to the method of N/P/Kyrbatsky (1970).

It has been established that forest litter stocn is in creasing; it grows from a pine type forest type very dry to
forest type moist boron. It in forest type very dry boron forest litter stocn constitute 23,84 t/ha in air dry state then
in forest type moist boron — 38,74 n/ha. Im this caze in stands of forest type very dry and dry boron fractions of
needees and bark are dominating in forest litter composition and in forest type fresh boron and moist boron — trask
and haef — rotten leavings alongside with moisture of soil increasing in Kazakh low hills pine stands forest litter
stock and its out put is also increasing, except of moist boron, where forest litter out put is less than in forest type

fresh boron.

Data on out put, stocn of forest litter and its frachona composition can be used in antiftre arrangement projecting

on the territory of «Burabay.

Beenenue

Pecnyonmka Kazaxcran xapak-
Tepu3yeTcsl HU3KUMHU IIOKa3aTe-
nsmu stecuctoctd [1, 2]. Ocobyro
LEHHOCTh Cpely JIECOB peciyOiu-
KA COCTaBJSIFOT COCHOBBIE Haca-
XKIICHUS, BBIOJHSIONINE BaKHBIC
9KOJIOTHYECKHE U PEeKpealMOHHbIC
¢dynukiun [3]. B To %e BpeMs kecT-
KH€ TIPUPOJHBIC YCIOBHS TIPOU3-
pacTaHusi B COYETAaHUU C BBICOKHU-
MH PEKpEaliOHHBIMU Harpy3KaMu
00YCITOBIIMBAOT MOBBIIIEHHYIO TO-
PUMOCTb COCHOBBIX HaCa)KJCHHUH
[4-6]. 13BecTHO, YTO JIECHBIC MO-
Kapbl
yiepo
[7-9], a Hepenko CO3AAIOT Yrpo3y

HAHOCST  CYyIIECTBEHHBIN

JIECHBIM  DKOCHCTEMaM
skm3Hu moneit. IlocienHee BEIZEI-
BaeT HEOOXOMUMOCTh IPOBEIEHHS
JIECOBOJICTBEHHBIX MEPOIPUATHUH,
HaIpaBJICHHBIX HA CHIDKEHHE IT0-

TEHIUAJILHOW MOXAapHOU OMaCHO-

ctu [10, 11], a Takxke pa3paboOTKu
3¢} PEeKTUBHOTO TPOTHBONIOKAPHO-
ro ycrpoiicrea [12-16]. NUmenHO
JIECHBIE TOXapbl BO MHOTOM OIIpe-
TEISIOT (OPMHUPOBAHUE OYIyIITHX
HaCaKACHUM, UX COCTaB M TMPOH3-
BoaAMTENLHOCTH [17, 18].

OCHOBHYIO OO JIECHBIX IIO-
KapOB COCTAaBISIOT HHU30BBIE. [lo-
3TOMY OY€Hb BA)KHO MMETh OOBEK-
TUBHYI0O WH(OpMAIMIO O 3armacax
M COCTaBE HAIOYBEHHBIX TOPIOYMX
MarepuanoB. K coxanenuto, yka-
3aHHBIX pabOT B HAYYHOH JHUTEpa-
Type OTHOCHUTEIbHO HEMHOro [19].

Ileapro HaAMIMX HCCIACAOBAHUMI
SIBJSUTACh W3y4YeHHE COCTaBa Jiec-
HOW TIONCTHJIKH KaK OCHOBHOTO
KOMIIOHEHTa HAIlOYBEHHBIX TIO-
pPIOYHX MAaTepHaioB M pa3padoT-
Ka TIPEIUIOKEHWH 110 COBEpIIEH-
CTBOBaHHIO  NPOTHBOIOKAPHOTO
YCTpOMCTBA.

O0beKTHI M1 METOIMKA
HccIe]0BaHMi

OObekTaMu UCCIIEIOBaHUN CITy-
KW COCHOBBIE HacaxaeHus [o-
CYIJapCTBEHHOTO  HAallMOHAJIBHOIO
npupoanoro napka (I'HIII) «by-
pabaii». Tepputopus mapka pacro-
JIO)KE€Ha B CTEIHOH 30HE, B reorpa-
¢uueckn 000coOIEHHOM paiioHe,
uMeHyeMoM «ieca CeBepHOro H
HentpansHoro Kazaxcrana». Co-
[IaCHO JIECOPACTUTENBHOMY paii-
oHupoBanuto, teppuropus I'HIIII
«bypabait» pacnonoxxeHa B Jieco-
pacTUTENbHON MPOBUHLIMHK OCTEI-
HEHHBIX HAropHBIX OCTPOBHBIX
U PaBHUHHBIX MyHIIAKTHHCKUX
XOJIMOTOPHUM M CKaJIHCTOIO MEJKO-
COTIOYHHKA, B JIECOPACTUTEIHHOM
nogpavone  Kokmeray-MyHiuak-
TUHCKUX COCHOBBIX M Oepe30B0-0-
CHHOBBIX JIECOB, B JIECOXO35HCTBEH-

HOM paﬁOHe COCHOBBIX JICCOB
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IenTpanpHO-Ka3axckoro Meakoco-
MOYHHKA.

Yacts TEppUTOPHUN TPUPOFHOTO
IapKa UMEET TOPHBIN, XOJIMUCTBIN
Y HU3KOTOPHBIN penbed), Hanbosee
BBIPDOKCHHBI B 3alaJHON YacTH.
Ha reppuropun nmprupomHoro napka
B BUJE OYTU TSAHETCS TOPHBINA Xpe-
Oer Kokmeray, orpaHi4eHHBIH €O
BCEX CTOpOH o3epamu. Ha rophsie
neca mpuxoautces 224 % oOmeit
rtontazu [HIII «bypabait».

Kmumar paiioHa mnpoBeneHus
UCCIICAOBAaHUII HOCUT SIPKO BBIpa-
JKEHHBIN PE3KO KOHTUHEHTAJIbHBIH
XapakTep CO 3HAUYUTEILHBIM Jc(H-
IIUTOM BIXXHOCTH. 371eCh HaOII0-
JIAI0TCS CypOBBIE U MaJIOCHEXKHBIE
MIPOIOJKUTEIBHBIE 3UMBI C CHIIb-
HbIMU BETpaMH U PE3KUMHU CMEHa-
MU TeMIIeparyp.

B ocHOBYy wuccinenoBanuii mo-
JOKEH MEeTof] TMPOOHBIX IUIOIIA-
neit (I1IT), koTopsie 3aKiIapIBATNCh
B COOTBETCTBHH C OOIIEU3BECTHBI-
MU anpoOWPOBAaHHBIMUA METOIH-
kamu [20]. TlockonbKy OCHOBHOM
00beM  HAIOYBEHHBIX  TOPHOYMX
MarepuasioB [21] cocrapiser jec-
Hasl TOACTWJIKA, MPU IMPOBEACHUU

HCCIICOBAaHUM, ITOMHMO YCTaHOB-

JICHWSI OCHOBHBIX TaKCAIlMOHHBIX
MOKa3aTeneil ApeBOCTOEB, ONpese-
JsiIcA 3amac ¥ (hpaKUHOHHBIA CO-
CTaB JIECHOW NOACTUIIKH, COIIACHO
METOIMYECKAM  PEKOMEHAALMSIM
H. II. Kypb6amkoro [22]. IIpoOsr
JIECHOM TOACTHIIKK Opajiil BHYTPH
mabnona pasmepom 0,25 x 0,20 m
B IIATUKPATHON MOBTOPHOCTH. Mac-
Cy JIECHOM TOACTUIIKU ONpEnesuiv
BECOBBIM METOAOM B BO3AYIIHO-
CYXOM COCTOSIHUU. MOIIHOCTH 3a-
MEpSIN METAINIMYECKON JIMHEUKON
BO BCEX TOUYKax B3ATHA 0Opa3LOB
JIECHOM NOACTUIKU. B kamepans-
HBIX YCIIOBHSIX ITPOW3BOIMIIOCH
paszeneHue JECHOW MOACTUIIKHA Ha
(dpakuu: XBOsI, KOpa, Cy4bsl, IHIII-
KM, JIUCTbSA, TpaBa W mp. Taxxe
B KaMepallbHBIX YCIOBHUAX OIpe-
JIeNsNach CpeAHsAs Macca KOMIIO-
HEHTOB JIECHOH TOJICTHIIKH H TPO-
BOJWJICS TIepepacdeT MOJTyYEHHBIX
JTAaHHBIX Ha FeKTap.

Pe3yabrartsl
U UX 00cy:KIeHue
B npouecce uccienoBanuii 3a-
TIOkeHO 4 TTPOOHBIE TUTOIAU B CO-
CHsIKax 4eThIpEX THUIIOB JIeca: OYeHb
cyxoit 6op (C1), cyxoii 6op (C2),
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ceexxuit 6op (C3) u BaakHBIN OOp
(C4) (tabm. 1).

Marepuansl Tabn. 1 cBumgeTenb-
CTBYIOT, YTO NPH OJHWHAKOBOH OT-
HOCHTEIIHOW TIOJIHOTE COCHOBEIE
HACaKJCHUS YBEIMYMBAIOT 3amac
JPEBECHHBI TI0 MEpPe YBEIMICHUS
BJIOKHOCTH IIOYBBI OT COCHSAKA
OYEHb CYXOTO K COCHSIKY BI2KHOMY.
BiusiHre BIaXXHOCTH TOYBHI IPO-
SIBIISIETCS. M Ha TIOKa3arene Kiacca
Oonurera. Ecnu B Tune neca o4eHsb
Cyxoit 00p Kmacc OOHUTETA MATHIMH,
TO B HACAXKJCHUH THIIA JIeCa BIIaX-
HBIH OOp OH TPETHH.

B 10 xe Bpems B Tume jeca
BJIQXKHBIN OOp B COCTaBE€ COCHOBO-
'O JIPEBOCTOSI IMEET MeCTO Oepesa,
Jois KoTopoit mo 3amacy Ha [1I1 4
nocturaet 20 %. EcrecTBenHO, 4TO
YKa3aHHOE OOCTOSTEIILCTBO HE MO-
JKET HE HAlTH OTpakeHUsl B Macce
JIECHOM TOJICTHIITKH U ee ()paKIHOH-
HOM cocraBe. JlanHble o ¢pakuu-
OHHOM COCTaB€ JIECHOM MOJCTHUIIKU
Ha 3anoxeHHbXx [II1 npuBeneHsl
B TaOmI. 2.

Marepuansl Tabj. 2 CBHICTEb-
CTBYIOT, 4TO OOIIas Macca (3amac)
JICCHOM TIOICTHIIKU YBEITMYHBACTCS

0 MEpPE MNOBBIUNICHUA BJIAXXHOCTHU

Ta6nmma 1
Table 1
TakcarrioHHast XapaKTepUCTHKA IPEBOCTOEB MPOOHBIX TUIOIIAACH
Taxation characteristics of test stands stands
Cpennue TTonnora
Cocran Medium I'ycrora, Fullness 3amnac, Tun Knacc
Ne ITIT Com- | BO3PACT, | BBICOTA, | AMAMETP, T./ra abcoJIroTHAs, m/ra Jieca OonuTeTa
Ne PP position | €T M oM Density, M/Ta OTHOCH- | Siock, Forest | Bonitet
Age, height, | diameter, pes./ha absolute, Tre?];?aﬂ m’/ha type class
years m cm m?% ha clative
1 10C 90 14,4 18,9 826 232 0,7 160 Cl A%
2 10C 90 6,8 20,2 764 24,5 0,7 180 C3 v
3 10C 90 15,8 19,5 892 26,7 0,7 220 C3 v
4 8C2b 100 21,4 25,1 578 28,6 0,7 270 C4 I
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Tabmmria 2
Table 2

DpaKIMOHHBIN COCTAB JICCHOMW MOJICTHIKH B COCHsAKaX Ka3aXCKOro MEJIKOCOIOYHUKA, T/Ta/%
Fractional composition of fores litter in Kazakh pine forests small hills, t/ha/%
MormHocTh 3 . B tom uucne
JIECHOM arac JIeCHOH Including
No TIT MOICTUIIKU
MOJCTHIIKH, CM
Ne PP Power of forest Forest XBOS Kopa Cy4bsi LIMIIKA JIUCThS Tpasa poyHe

letter. cm letter stock needles bark boughs | bumps leaves rass other

1 20 23.84 8.68 3.20 3.16 3.60 0.28 2.36 2.56

’ 100 36,4 134 13,3 15,1 1,2 9,9 10,7

) 29 32,00 6.52 5.24 3,72 8.36 0.24 1,08 6.84

’ 100 20,3 16,4 11,6 26,1 0,8 34 21,4

3 34 35.34 3.70 1.64 1,32 3.64 1,24 5,50 18,30

’ 100 10,5 4,6 3,7 10,3 3,5 15,6 51,8

4 )38 38,74 6.56 3.92 246 422 0.94 1.88 18.76

’ 100 16,9 10,1 6,4 10,9 2,4 49 48,4

U, KaK CIIEACTBUE ITOr0, MPOLYK- Ecnu ydecTh, 4TO OCHOBHYIO BoiBoabl

TUBHOCTH COCHOBBIX JecoB Ka3zax-  Maccy JiecHOU MOACTUIKU B OUYCHb 1. 3amac necHOM MOACTHIIKH

CKOTO MEJTKOCOTNoYHMKa. Tak, eciu
B YCJIOBHSIX THTIA JIECa OY€Hb CYXOH
0op Macca JIeCHON TOJICTHIIKU CO-
crasisiet 23,45 T/ra, TO B YCIOBHUSIX
THTIA Jieca BIAXHBIA OOp OHa J0-
cturaet 38,44 T/ra, Wiy TpeBbIIIa-
€T TAKOBYIO B THIIC JIeCa OYCHbB Cy-
xoit 60p Ha 62,5 %. B 3aBucumocTn
OT TUIIA Jieca MeHseTcs U (ppakim-
OHHBII COCTaB JIECHON MOACTHIIKH.
Tak, Ha TOITI0 XBOHM MPUXOIUTCS OT
10,5 1o 36,4 % oOuieii Macchl jec-
HOI noxacTwiku. IIpu 3ToM Makcu-
MaJbHbII 3aM1ac JECHOM MOJICTHIIKA
HaKaIJIMBaeTCs B COCHSAKE THIIA
neca o4eHb cyxou Oop. [Ipu sTom
B HACAXKJIEHHUAX yKa3aHHOTO THIIA
neca HaOmomaeTcs MHHUMAIbHAS
JIOJISL TPYXH U Pa3JIOKMBIICHCS Ya-
CTH JIECHOW TOACTHIIKHA, KOTOpBIS
B Tabm. 2 QopmupyroT (pakiuio
npoure. Ecim B THmax neca cse-
KU 00p W BIAXHBIA OOp yKazaH-
Has (pakius COCTaBISET OKOJO
50 % ot oOmel Macchl JieCHOU
MOAICTHIIKA, TO B COCHSKAax THIIA
Jieca O4eHb CyXoi OOp OHa He Tpe-
Boimaer 10,7 %.

CYXHUX COCHSIKaX COCTaBIISIOT KOpa
Y XBOSI, TO CTAHOBHUTCS TOHATHBIM
MEJUICHHOE MPOJBUKECHUE KPOM-
KM JIECHOTO HM30BOTO IOXapa
B JaHHOM THHE Jieca. VIMeHHO
3/1eCh JIECHAsI TOACTHUIIKA IIIOTHAS,
a ee MOIIHOCTb MHHHMaJbHA —
2,0 cm.

[Tokazarenu MOIIHOCTH U 3a-
raca JIECHOM MOACTUIIKH CIIEAyeT
YYHUTBHIBATH TIPH MPOEKTUPOBAHHUH
MIPOTHUBOIIOKAPHOTO  YCTPOICTBA.
[TockonbKy TUIOTHas JecHas MOA-
CTHJIKA B OYEHb CYyXUX WU CyXHUX
TUMAax Jieca B COYETAHUU C He-
JIOCTAaTKOM BJIard TMPEMsSTCTBYET
Pa3BHUTHUIO KUBOTO HAIIOYBEHHOTO
MOKPOBa, IJIsi OCTAHOBKH HU30BO-
ro JIECHOTO TOXapa J0CTaToYyHO
MPOJIOKUTh  MHHEPAIN30BaHHYIO
nonocy mmpuHoi 0,5 M. B To xe
BpeMs B HAaCAKICHUSX COCHBI TH-
TIOB Jieca CBEKHUH 00Op M BIIAXKHBIH
00p Ui OCTaHOBKH JIECHOTO IO-
Kapa HeoOXoIuMo co3lark Oolee
MUpOKyto mosiocy 1,5-2 M, uTo
MIPOILE BHIMIOIHUTH C UCIIONB30BA-
HUEM TIeHHI [23, 24].

Ka-

Ba-

B 90-100-meTHHX COCHIKax
3aXCKOTO  MEJIKOCOIIOYHHKA
poupyercst ot 23,84 no 38,74 1/ra
C BO3PACTaHUEM TI0 MEpE yBEJHYe-
HUS BI2YXHOCTH ITOYBBI OT COCHSIKA
OYCHBb CyXOl 0Op K COCHSIKY BJIaX-
HBII OOp.

2. MOIIHOCTG JIECHOU HOACTHJI-
KM TaKkKe 3aBUCUT OT THUIIA Jieca
u Bapeupyet ot 2,0 mo 3,4 cMm.

3. B o4eHb CyXHX U CyXUX THUIAX
jeca BO (PPAKIMOHHOM COCTaBe
JIECHOM TOACTHIIKK JOMHHHUPYIOT
XBOSL M KOpPa, a B CBEXKHUX W BIIAXK-
HBIX — TpyXa U TOITYPa3IOKUBIIIH-
ecsl OCTaTKH.

4. MuHuUMaJIbHYH (paKIuio
COCTAaBIISIIOT JIMCTBS, YTO OOBsC-
HSETCS, Ha HAII B3MIISI, UX OBICT-
PBIM Pa3JIOKEHUEM B JIECHOU TOJI-
CTUJIKE.

5. MommHocTh, 3anmac u (pak-
HAOHHBIM COCTaB JIECHOW I1O[-
CTUJIKM  JOJDKHBI  YUUTBHIBATHCS
MY TUIAHUPOBAHWY MEPOTIPUATHHA
M0 TPOTUBOIOXAPHOMY YCTPOWA-
ctBy Ha Teppuropuu I'HIIIT «by-
pabaii».




Ne 4 (71), 2019 r. Jleca Poccuu u xo3s1icmeo 8 Hux 45

bubnuoepaguueckuii cnucok

1. BriusiHuE TIOTHOTHI M TYCTOTHI Ha POCT COCHOBBIX JIpeBOCTOEB Ka3aXxckoro MemKoCOmouHHKa U d(PPEKTHB-
HOCTh pyOOK yxoza B Hux / A. B. D6ens, E. 1. D6ens, C. B. 3anecos, b. M. Mykanos. — EkarepunOypr : Ypai.
roc. IeCOTeXH. YH-T, 2015. — 221 c.

2. JlecoBoncTBeHHas 3(h(eKTHBHOCTH pyOOK yxoia B cocHsikax Kazaxckoro menkoconounuka / C. B. 3anecos,
A. B. Jlanuesa, A. B. D6ensb, E. U. D6ens // UBY3. JlecHoit xkypran. — 2016. — Ne 3. — C. 21-30.

3. HanueBa, A. B. BiusiHue peKpealMOHHBIX Harpy30K Ha COCTOSIHUE M YCTOHYHMBOCTh COCHOBBIX HACa)Je-
Huit Kazaxckoro menkocomnounnka / A. B. Jlanuea, C. B 3anecos, b. M. MykanoB. — ExarepunOypr : Ypai. roc.
necoTexH. yH-T, 2014. — 195 c.

4. Apxwurnos, E. B., Jlunamuka srecHbIX TokapoB B Pecriyonrke Kazaxcran v ux 3KOJIOrHYECKHe TOCIEACTBUS /
E. B. Apxunos, C. B. 3anecoB // Arpapusiii BecTHUK Ypana. —2017. — Ne 4 (158). — C. 10-15.

5. Apxumnos, E. B. T'opumocTs cocHoBBIX JiecoB Kazaxckoro menkoconounuka // E. B, Apxumos, C. B. 3axe-
coB // BecTHUK ANTaliCKOro rocy1apcTBEHHOTO arpapHoro yHusepcurera. —2016. — Ne 9 (143). — C. 64-609.

6. Mapuenxo, B. Il. Topumocts neHTOUHBIX O0poB IIpHMPTHIIIBS U MyTH €6 MHUHUMH3ALWU Ha MpUMepe
I'Y TJIITP «Epts! copmans» / B. I1. Mapuenko, C. B. 3anecos / BectHuk Aytaiickoro rocyapcTBEHOr0 arpap-
Horo yHuBepcutera. — 2013. — Ne 10 (108). — C. 55-59.

7. y6owun, . A. ITocmeacTBus JIECHBIX MMOKAPOB B cOcHsIKaX [IprnoOckoro BOTooXpaHHOTO COCHOBO-0epe30-
BOTO JISCOXO3MCTBEHHOTO paiioHa Aunratickoro kpas / [I. A. lllyoun, C. B. 3anecoB. — EkatepunOypr : Ypai.
roc. JECOTeXH. yH-T, 2016. — 127 c.

8. Uly6wn, /1. A. [TocmenoxapHelid OTHAA AEPEBLEB B COCHOBBIX HacCKICHHUSX [IproOCKOTO BOTOOXpAaHHOTO
COCHOBO-0€epe30BOro JIeCOX03IUCTBEHHOTO paiioHa Anraiickoro kpast / 1. A. lllyoun, C. B 3anecos // ArpapHsiii
BecTHHK Ypama. —2013. —Ne 5 (111). — C. 39-41.

9. ly6un, . A. Brusaue moxkapoB Ha KOMIIOHEHTHI JIECHOTO OnoreorieHo3a B Bepxue-O6ckom 60poBOM Mac-
cuse / JI. A. lllyoun, A. A. Manmunosckux, C. B. 3anecos // U3Bectust OpeHOYpPrckoro rocyJapCTBeHHOT0 arpap-
Horo yHuBepcuteta. — 2013. — Ne 6 (44). — C. 205-208.

10. Pomp pyOOK yxoma B TIOBBIIIEHWH MOXapOYCTOMYMBOCTH COCHSKOB Kazaxckoro MemkocornmoyHHWKa /
C.B. 3anecos, A.B. [lanuera, 6.M. Mykanos, A.B. 96ens, E.J. D0enb // ArpapHsiii BecTHUK Ypana. — 2013, —
Ne 6 (112). — C. 64-68.

11. HangeBa, A. B. Bnusane pyOok yxoma Ha OMOIOTHYECKYIO M TIOKAPHYIO0 YCTOMYHMBOCTh COCHOBBIX JIPEBO-
croeB / A. B. Jlanuena, C. B. 3anecos // Arpapnsbiit BectHuk Ypana. —2016. — Ne 3 (145). — C. 56-61.

12. 3anecos, C. B. PexoMeHnamnmu o coBepieHCTBOBAHUIO OXPaHbI JIECOB OT MOXKapOB B JIGHTOUHBIX OOpax
IIpunptemmss / C. B. 3amecos, E. C. 3anecopa, A. C. OmieraeB. — ExarepunOypr : Ypai. Toc. JeCOTeXH. VH-T,
2014.—-67 c.

13. KpekryHoB, A. A. OXxpaHa HaceJICHHBIX ITyHKTOB OT MPUPOIHBIX moxkapoB / A. A. KpekryHnos, C. B. 3ae-
coB. — ExarepunoOypr : Ypan. un-t I'TIC MUC Poccum, 2017. — 162 c.

14. 3amuTa HaceNneHHBIX MyHKTOB OT NpHponHbIX mokapos / C. B. 3anecos, I. A. [omoBanos, A. A. KpekryHoB,
E. }O. IInaroHoB // ArpapHslii BecTHUK Ypana. —2013. — Ne 2 (108). — C. 34-36.

15. 3anecos, C. B. Opranusanus mpOTHBOIIOKapHOTO YCTPOHCTBA HACAKACHUH, (POPMUPYIOIIMXCS Ha OBIBIINX
CEJIbCKOX03MCTBeHHBIX yrojbsx / C. B. 3anecos, A. I. Maracymosa, H. H. HoBocénosa / Bectauk AnTaiickoro
rocyIapcTBeHHOTo arpapHoro yHuBepcutera. — 2010. — Ne 4 (66). — C. 60—63.

16. 3anecos, C. B. Cucrema noxaporytmrenust NATISK s ocTaHOBKY ¥ JIOKQJTM3AITAHN JICCHBIX TOKapoB /
C. B. 3anecos, I. A. ['onoBanos, A. A. KpekryHos // CoBpeMeHHbIC TTpoOieMbl Hayku 1 0OpazoBanus. — 2014, —
Ne 3. — URL.: http://www.Science-education. Ru/117-12757 (nara obpamenus: 18.03.20).




46 Jleca Poccuu u xo3s1icmeo 8 Hux Ne 4 (71), 2019 r.

17. Kanaues, A. A. OcoGeHHOCTH MOCTIETIOKapPHOTO BOCCTAHOBJIEHUS APEBOCTOEB MTUXTHI CHOUPCKOW B YCIIOBH-
sx Pynnoro Anras / A. A. Kanaues, C. B. 3anecos // 3BecTus BeicInX y4eOHBIX 3aBefeHUH. JIecHOH xKypHai. —
2016. — Ne 2 (350). — C. 19-30.

18. OcobeHHocTH (opMUpPOBaHUS JIECHOH dKkocucTeMbl Ha rapsx CesepHoro Kazaxcrana / A. B. IloprsaKo,
Bb. M. MykaHos, C. B. 3anecos, A. B. /landesa, A. B. D6ens // BectHrk Haykn Kazaxckoro arpapHOro yHUBEpCH-
tera uM. C. Catidymmaa. — 2016. — Ne 1 (88). — C. 122—-127.

19. 3anecos, C.B. 3anmacsl HaOYBEHHBIX TOPIOUYMX MAaTEPUANIOB B NCKYCCTBEHHBIX COCHAKAX ANTaNCKOro Kpas
/ C. B. 3anecos, A. E. Ocunienxo, /1. A. [llyoun // Becthuk BypsiTckoii rocynapcTBeHHOM CelbCKOX03SMCTBEHHOM
axkagemun umeHH B. P. @umumnmosa. — 2016. — Ne 2 (43). — C. 73-79.

20. JlanueBa, A.B. Dxojornueckuii MOHHUTOPUHI JIECHBIX HACAXKICHUH PEKPEaliOHHOTO Ha3HAYCHUS /
A. B. [lanuesa, C. B. 3anecos. — EkarepunOypr : Ypai. roc. apecorexH. yH-T, 2015. — 152 ¢.

21. 3anecos, C.B. JlecHas nuponorusi. TepMuHbl, NOHATHS, onpeneneHus : yueOHsli cnpaBounuk / C. B. 3ane-
cos, E. C. 3anecoa. — ExkarepunOypr : Ypair roc. iecotexH. yH-T, 2014. — 54 c.

22. Kyp06aukuii, H. I1. UccnenoBanue xonuyecTBa U COCTaBa JecHbIX roprounx marepuainos / H. I1. KypOarkwuii
// Bompocsl tecHo# niuponorun. — KpacHosipek, 1970. — C. 5-58.

23. HoBelif cnioco0 co3maHus 3arpaguTelbHBIX M OMOPHBIX NpoTUBONOkapHbIX momoc / C. B. 3amecos,
I'. A.Tonoanos, A. A. Kpekrynos, A. C. Omieraes // BectHuk bamkupckoro rocynapcTBEHHOTO arpapHOro yHU-
Bepcurera. — 2014. — Ne 3. — C. 90-94.

24. KpekTyHoB, A. A. IlepceKTUBHOCTE UCTIONB30BaHUsI OBICTPOTBEPICIOLIEH ITEHBI IS 3aIIUThl HACETIEHHBIX
MYHKTOB OT MPUPOIHBIX moxkapoB / A. A. Kpekrynos, C. B. 3anecos, A. ®. Xabubymun // Yeniexu COBpeMEHHOTO
ectectBo3HaHus. — 2018. — Ne 5. — C. 40-44.

Bibliography

1. The Influence of completeness and density on the growth of pine stands of the Kazakh small-grass forest and
the effectiveness of logging in them. / A. V. Ebel, E. L. Ebel, S. V. Zalesov, B. M. Mukanov. — Yekaterinburg : Ural
state forest engineering univ., 2015. — 221 p.

2. Forestry efficiency of logging in the pine forests of the Kazakh melkosopochnik / S. V. Zalesov,
A. V. Dancheva, A. V. Ebel, E. I. Ebel // Forest Journal. — 2016. — Ne 3. — P. 21-30.

3. Dancheva, A.V. Influence of recreational loads on the state and stability of pine plantations of the Kazakh
melkosopochnik / A.V. Dancheva, S. V. Zalesov, B. M. Mukanov. — Yekaterinburg: Ural state forest engineering
univ., 2014. — 195 p.

4. Arkhipov, E. V., Dynamics of forest fires in the Republic of Kazakhstan and their ecological consequences /
E. V. Arkhipov, S. V. Zalesov // Agrarian Bulletin of the Urals. —2017. — Ne 4 (158). — P. 10-15.

5. Arkhipov, E. V. Gorimost of pine forests of the Kazakh melkosopochnik // E. V., Arkhipov, S. V. Zalesov //
Bulletin of the Altai state agrarian University. — 2016. — Ne 9 (143). — P. 64-69.

6. Marchenko, V. P. Gorimost of ribbon hogs of the Irtysh region and ways of its minimization on the example
of GU GLPR «Ertys ormany» / V. P. Marchenko, S. V. Zalesov / / Bulletin of the Altai state agrarian University. —
2013.—Ne 10 (108). — P. 55-59.

7. Shubin, D. A. Consequences of forest fires in the pine forests of the Priobskoye water protection pine-birch
forestry district of the Altai territory / D. A. Shubin, S. V. Zalesov. — Yekaterinburg : Ural state forest engineering
univ., 2016. — 127 p.

8. Shubin D. A. Post-Fire fall of trees in pine plantations of the Priobsky water protection pine-birch forestry
district of the Altai territory / D. A. Shubin, S. V. Zalesov // Agrarian Bulletin of the Urals. —2013. — Ne 5 (111). —
P. 39-41.




Ne 4 (71), 2019 r. Jleca Poccuu u xo3s1icmeo 8 HUxX 47

9. Shubin, D. A. Influence of fires on the components of forest biogeocenosis in the Upper-ne-Ob Borovoye
massif / D. A. Shubin, A. A. Malinovskikh, S. V. Zalesov // Izvestiya Orenburg state agrarian University. —
2013. — Ne 6 (44). — P. 205-208.

10. The Role of logging in increasing the fire resistance of Kazakh pine trees / S. V. Zalesov, A.V. Dancheva,
B. M. Mukanov, A.V. Ebel, E. 1. Ebel // Agrarian Bulletin of the Urals. —2013. — Ne 6 (112). — P. 64—68.

11. Dancheva, A.V. The Influence of logging on the biological and fire resistance of pine stands / A. V. Dancheva,
S. V. Zalesov // Agrarian Bulletin of the Urals. — 2016. — Ne 3 (145). — P. 56-61.

12. Zalesov, S. V. Recommendations for improving the protection of forests from fires in the belt bores of the
Irtysh region / S. V., Zalesov, E. S. Zaleova, A. S. Opletaev. — Yekaterinburg : Ural state forest engineering univ.,
2014. - 67 p.

13. Krektunov, A. A., Protection of settlements from natural fires / A. A. Krektunov, S. V. Zalesov. —
Yekaterinburg : Ural Institute of state fire service of EMERCOM of Russia, 2017. — 162 p.

14. Protection of localities from natural fires / S. V. Zalesov, G. A. Godovalov, A. A. Krektunov, E. Yu. Platonov
// Agrarian Bulletin of the Urals. — 2013. — Ne 2 (108). — P. 34-36.

15. Zalesov, S. V. Organization of fire-prevention device of plantings formed on former agricultural land /
S. V., Zalesov, A. G. Magasumova, N. N. Novoselova // Bulletin of the Altai state agrarian University. — 2010. —
Ne 4 (66). — P. 60-63.

16. Zalesov, S. V. NATISK fire extinguishing System for stopping and localizing forest fires / S. V. Zalesov,
G. A. Godovalov, A. A. Krektunov // Modern problems of science and education. — 2014. — Ne 3. — URL: http://
www Science-education. Ru/117-12757 (Accessed: 18.03.20).

17. Kalachev, A. A. Features of post-fire restoration of stands of Siberian fir in the conditions of the Ore Altai /
A. A. Kalachev, S. V. Zalesov // News of higher educational institutions. Forest magazine. —2016. — Ne 2 (350). —
P. 19-30.

18. Features of forest ecosystem formation in the burning areas of Northern Kazakhstan / A. V. Portyanko,
B. M. Mukanov, S. V. Zalesov, A. V. Dancheva, A. V. Ebel // Bulletin of science of the Kazakh agrarian University
named after S. Saifullin. —2016. — Ne 1 (88). — P. 122—127.

19. Zalesov, S. V. Reserves of ground-based combustible materials in artificial pine forests of the Altai territory
/' S. V. Zalesov, A. E. Osipenko, D. A. Shubin // Bulletin of the Buryat state agricultural Academy named after
V. R. Filippov. —2016. — Ne 2 (43). — P. 73-79.

20. Dancheva, A. V. Ecological monitoring of forest stands for recreational purposes / A. V. Dancheva,
S. V. Zalesov — Yekaterinburg : Ural state forest engineering univ., 2015. — 152 p.

21. Zalesov, S. V. Forest pyrology. Terms, concepts, definitions : Educational reference / S. V., Zalesov,
E. S. Zalesova. — Yekaterinburg : Ural state forest engineering un-t, 2014. — 54 p.

22. Kurbatsky, N. P. Study of the quantity and composition of forest fuel materials / N. P. Kurbatsky // Questions
of forest pyrology. — Krasnoyarsk, 1970. — P. 5-58.

23. A new way of creating a protective and supporting fire lanes / S. V. Zalesov, G. A. Godovalov,
A. A. Krachunov, A. S. Opletaev // Bulletin of the Bashkir state agrarian University. — 2014. — Ne. 3. — P. 90-94.

24. Krektunov, A. A. Prospects for using fast-hardening foam to protect localities from natural fires /
A. A. Krektunov, S. V. Zalesov, A. F. Khabibulin / Progress of modern natural science. — 2018. — Ne 5. —
P. 40-44.




48 Jleca Poccuu u xo3s1icmeo 8 Hux Ne 4 (71), 2019 r.

VK 630.279:630.443:630.411

onbIT NO NPUMEHEHUIO POCTOBbIX BELLECTB
U BUONOIMYECKUX ®YHI’MLUMAOB HA PACNPOCTPAHEHHOCTb MNMOJIEFTAHUA
BCXO0OB COCHbl OBbIKHOBEHHOW

E. Il. BUBE*
021704, Kazaxcran, lllyuunck, ya. Kuposa 58,
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Knioueswvie cnosa: necnoii numomMHuK, COCHA 0ObIKHOBEHNASA, UHDEKYUOHHOe noNecanue, pacnpocmpaneH-
HOCMb, buoNOcUYECKU PYyHeUYUO, CNOCOD BHECEHUS.

[IpuBoAsATCS NaHHBIEC UCCIEAOBAHUS 110 U3YUEHUIO BIMSHHS CTUMYISITOPOB POCTa, aKTUBAaTOPOB MTOYBEI, OHO-
JIOTUYECKUX (YHTHIIUIOB HA TIOJIETaHNE BCXOIOB COCHBI OOBIKHOBEHHOM. Vccie[oBaHus MPOBOIMIIKCE B JIECHOM
IIUTOMHUKE ApPBIKOAIBIKCKOrO (uinana [ocynapcTBEHHOTO HAalMOHAJIBHOTO NMpHUpOnHOro napka «Koxmeray»
Cesepo-Kazaxcranckoii o0nact. B onbITax ucnons30Bany clienyromuye criocoObl MPUMEHEHHs BEIIECTB: MPea-
noceBHasi 00paboTKa ceMsiH U TIOJIMB TIOYBBI Iepell MOceBOM ceMsiH. M3 Ononmormdyeckux rnpenaparoB (hyHTH-
IUIHOTO JIEWCTBUSA OBUTH B3ATHI Mpemnapar TpuxoruH Ha ocHoBe rpuba Trichoderma harzianum, Tpuxomepma
Bepuze — T. veride u dutocniopna-M Ha ocHoBe Oakrepun Bacillus subtilis. Mcnbrtanbl Ononornueckuii npe-
maparel; perysTop pocra buocwi, ynobpenue baiikan-OM, ctumymnarop [{upkon. B ompiTax HCIomb30BaHbBI
KOMIUTEKCHBIE yIOOpPEHUsI U CTUMYIIATOPBI pocTa pactenuit Llutout, ['ymar+7, aktuBaropsl mouBsl Dpual poy,
EM Exo KZ Kynsrypsl. YcTaHOBIEHO, UTO MPEANIOCEBHOE 3aMAauyMBAHUE CEMSH Kak IpenaparaMu baiikan-OM,
Hupkon, I'ymar+7, Tak 1 UX COBMECTHOE NMPUMEHEHHUE C MpenaparoM TpHUXOUWH YMEHBIIAET PacIpPOCTPAHEH-
HOCTb IIOJIETaHUS BCXOZIOB COCHBI 0OBIKHOBEHHOM. [Ipu mposnBe nouBbl MONOKUTENBHBIH 3()(HEKT CHIUKEHUS pac-
MPOCTPaHEHHOCTH 3a00JIeBaHuUs MOTYUYeH TOJBKO NPH NprUMeHeHnH OnogyHruunaos TpuxouuH, Tpuxonepma Be-
pue 1 komruiekcHoro ynoopenus: Lutosur. [Ipu npumeneHnn 6akTeprualibHOTO Mperapara Ha ocHoBe B. subtilis
MOJTyYeH HEOIHO3HAYHBIN PEe3ybTaT, BO3MOXKHO, TpeOyeTcs MoA00p ONTUMAIBHBIX KOHLIEHTPALUH UL CIIOCO-
00B BHeceHM mpernapara. B BapuaHTax omeiTa ¢ MpuMeHeHHeM Ouonpenapara « bBHocui», akTHBaTOPOB TOYBBI
Spualpoy 1 EM Exo KZ Kynerypbl 3aiuTHOTO NelicTBUS HE HAOMIONANOCh.

EXPERIENCE IN THE APPLICATION OF GROWTH SUBSTANCES
AND BIOLOGICAL FUNGICIDES ON THE PREVALENCE OF LODGING
OF COMMON PINE SEEDLINGS
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The article presents research data on the influence of growth stimulants, soil activators, and biological
fungicides on the lodging of shoots of common pine. The studies were conducted in the forest nursery of
the Arykbalyk branch of the state national natural park «Kokshetau» in the North Kazakhstan region. In the
experiments, the following methods of applying substances were used — pre-sowing seed treatment and watering
the soil before sowing seeds. From biological preparations of fungicidal action, the drug Trichocin based on
the fungus Trichoderma harzianum, Trichoderma veride — T. veride and Phytosporin-M based on the bacterium
Bacillus subtilis were taken. Biological preparations were tested: growth regulator — Biosil, fertilizer — Baikal-
EM, stimulator-Zircon. In the experiments, complex fertilizers and plant growth stimulators — Cytovit, Gumat
+ 7, soil activators — EridGrow, EM Eco KZ Culture, were used. It has been established that pre-sowing seed
soaking with both Baikal-EM, Zircon, Gumat + 7 preparations, and their combined use with the Trichocin
preparation, reduces the prevalence of lodging of common pine shoots. When the soil is spilled, the positive
effect of reducing the prevalence of the disease was obtained only with the use of the biofungicides Trichocin,
Trichoderma veride and the complex fertilizer Cytovit. When using a bacterial preparation based on B. subtilis,
an ambiguous result was obtained. It may be necessary to select the optimal concentrations for the methods
of applying the drug. No protective effect was observed in the variants of the experiment with the use of the

biological product «Biosily, soil activators Eridgrow, and EM Eco KZ Culture.

Beenenne

Nzyuenne BO3MOXKHOCTEH HC-
MOJTH30BaHMS CTUMYIATOPOB POCTa
JUIL  TIONMY4YeHUS! KayeCTBEHHOI'O
MOCAJJOYHOTO Marepuana B JIECHBIX
MUTOMHUKAaX SIBIAETCS AaKTyajb-
HOM 3axaueil. IMeeTcss OCTaTOYHO
0OJBILIOE KOJIMYECTBO IpEraparoB
C PpOCTOCTUMYJIHPYIOLUUM  Jeil-
cTBUEM (IMPKOH, 3IHH-3KCTpa,
arar-25K, rymar u np.), KOTopsle
CHOCOOCTBYIOT JIyYIIEH BCXOXKe-
CTH CEMSIH M POCTY CESHIIEB XBOIi-
HBIX [1-3].

B nocnennee Bpems npeanodre-
HHE OTHAIOT NPHUMEHEHHIO 3KOJIO-
rH4eckd 0e30MacHBIX IMPenaparoB,
OHUMH W3 KOTOPBIX SABJISIOTCS
npernaparbl Ha OCHOBE TpHUTEpIIe-
HOBBIX KHUCJIOT THXTBHI CHOMPCKON
(BoapBa, buocun, Hosocwi), oxa-
3BIBAIOIINE POCTOCTUMYIIHPYIOILEE
Y 3aluTHOE nercTBue [4-35].

Takke MpOCIeKUBAETCA 3HAYU-
TEJBHBIA POCT MHTEpeca K OHoo-
THUYECKOMY KOHTPOJIIO Pa3IMYHBIX
MAaTOTEHOB JAPEBECHBIX pacTeHHUN
B nuToMHHKe. Ha peiHke HaOmro-
JlaeTcsl MOCTENEHHOE YBEINYEHHE

KOJIMYECTBA OMOKOHTPOJIUPYIOIINX
areHToB. OCHOBaHO OHO Ha WHC-
[TOJIb30BAaHUH THIIEPIIAPAZUTOB |
AHTAarOHMCTOB B KaueCTBE BparoB
MaTOTeHHBIX OpraHm3MoB [4, 6—7].

B KpacHosipckoMm kpae mpeamno-
ceBHas 00paboTKa CeMsIH IITaMMa-
vu 1. harzianum, B. subtilis yBe-
JTMYUBAJIa TPYHTOBYIO BCXOXKECTh
1,5-
1,7 pa3a, a K KOHI[y BEreTaluu

COCHBl OOBIKHOBEHHOH B
yiydllana COXPaHHOCTb U KHU3HeE-
CTOMKOCTh cesHLEeB B 1,4-12 pa3
[8]. B benopyccun Obu1m TipoBee-
HBI HCCIIEIOBAHUS 110 3aILIUTE OCa-
JIOYHOTO MarepHaia OT TUIJIONHO-
3a C MPUMEHEHUEM TIperaparoB Ha
OCHOBe B. subtilis — Opyrun, Ou-
TONPOTEKTUH, KOTOpBIE TOKa3alH
BEICOKYIO Omojormaeckyio 3ddex-
TUBHOCTH (97-99 %) [9].

B Utanuu G610 BBIMIOIHEHO HC-
CIICJIOBAHKE TI0 BBIICIICHHUIO BHUJIOB
Trichoderma w3 pmsocdep myoda,
MacivHbl M JIaBaHABI U1 TOTO,
4yT0OBI BEIOpaTh 3(h(heKTHBHBIE aH-
TarOHUCTHYECKUE U CTUMYIHPYIO-
[IMEe POCT areHTHl U UCIIOJIb30BATh

WX Ui BHECEHHS B CyOCTparsl

B iuromuuke [10]. Ucnanckue yue-
HBIE YCTaHOBWIIM, YTO IpUMCHE-
HUE OMOKOHTPOJIMPYIOILETO areHTa
T asperellum mramma T34 ymeHb-
ago TOpakeHHE CesHIEeB Pinus
radiata Ha CyIpPECCHUBHBIX KOMIIO-
CTax W pacTeHHsl B JJTAHHOM OIBITE
JEeMOHCTPHUPOBAIN OONBIINI pa3-
Mep u Oojee BBICOKHI (HOTOCHH-
Te3 [11].

Lenmbto paboTHI SBISLIOCH U3YYe-
HHE BIUSIHUS CTUMYJISITOPOB POCTa,
AKTHUBAaTOPOB MOYBHI, OMOQYHIUIIH-
JIOB Ha TIOJIETAaHHE BCXOJIOB COCHBI
OOBIKHOBEHHOM.

Hccnenosanus MIPOBOAWIINCH
B JIECHOM TIMTOMHHKE ApbIKOa-
nbikckoro ummana ['ocynapcTen-
HOTO HAIMOHAIBHOTO TMPHUPOTHO-
ro mapka (I'HIII) «Koxkmreray»
Cesepo-Kazaxcranckolr  obmacti.
Tepputopust ¢Qunuana OTHOCHT-
¢ K JiecocTenHo 3oHe. Knmmar
PE3KO KOHTHMHEHTAJbHBIN, HeOMIa-
TOTIPHUATHBIA I BBIPAIIUBAHUS
[IOCaJOYHOTO ~ MaTrepuaja H3-3a
MO3[IHE-BECEHHUX W PpaHHE-OCEH-
HHUX 3aMOpPO3KOB. [104BEI B TecCHOM

MMUTOMHUKE YepHO3eMHBIC [12].
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IIporpamma, MeTOIMKH
" 00b¢éM padot

B onbiTax ucnonb3oBaliv clnemy-
IoLIKe CIOCcOOBl NPUMEHEHHs Be-
LIECTB: NpeAroceBHas 00padoTKa
CeMsH U TOJIMB TIOYBBI IIEpell T0-
ceBoM ceMsaH. Cxema NMpHUMEHEHHs
npenapatoB Obuia  paspaboraHa
COTpY/JHUKaMH J1abopaTopuu BOC-
IIPOU3BOJICTBA JIECOB U JIECOPa3Be-
nenust Kazaxckoro Hay4Ho-Hcciie-
JIOBATEIILCKOTO MHCTUTYTA JIECHOTO
XO3SICTBA M arpOJIeCOMETHOpaLnH.
W3 Ouonornueckux mpenaparoB
(dyHrUnEIHOTO JCHCTBHS  ObLTH
B3ATHI Ipenapar TpUXOLUH Ha Oc-
HoBe Tpuba 7. harzianum, Tpuxo-
nepma Bepune — 1. veride m Ou-
TOoCcHOpuH-M Ha OCHOBE OakTepuu
B. subtilis. Hcneitansl 6uosoru-
YECKUH perymasTop pocra buocui
Ha OCHOBE TPUTEPIICHOBBIX KUCIIOT
(SMYIBbCUOHHBIM  DKCTPAKT XBOU
MUXTHl CUOUPCKOH), Ouoioruye-
ckoe ynobpenne baiikan-OM Ha
OCHOBE MHKPOOPraHu3MoB ((oTo-
CHHTE3HUPYIOIHE M MOJIOYHO-KUC-
nble OaKkTepuu, APOXIKH, AKTHHO-
MHULETHI, TPUObI), OMOIOTUYECKUMA
ctumyissitop LlupkoH Ha oOCHOBe
TMIPOKCUKOPUYHBIX KHCIIOT, KOTO-
pble MPOM3BOIATCS U3 PACTUTENb-
HOTO CBHIPBsI 3XWHAIICH ITypITypHOH.
Taxxke B ONBITaX HCIOIb30BAHBI
KOMIUJIEKCHBIE YIOOpeHUs! U CTH-
MYJISITOPBl pocTa pacteHuil Lluro-
BUT, ['yMar + 7, akTUBaTOpHI OYBBI
Opual poy, EM Exo KZ KynbsTypsl.
B koHTpone cemeHa 3aMauuBald
U TIPOJIMBAJIY TTOYBY BOAOM.

[loceB mnpousBommmu 1Mo Iie-
BPYYHYIO
B I'psIKax IJIOINAABIO 10 IBa KBa-

CTUCTPOYHOM  CXEMeE

JPaTHBIX METPA B HAaYaJIe UIOHS.
Ilpn neranpHOM O0OCIENIOBAHUH

MIPOU3BOAMIM YUET OTIIaa BCXOJOB

Jleca Poccuu u xo35s1icmeo 8 HuUx

OT TIOJIETAaHWS W OIPEICILIN €T0
pacnpocTpaHeHHOCTS [13].

CratucTuka OCHOBHBIX IIOTOI-
HBIX TTOKa3aTesieit ¢ MOMEHTA BEICE-
Ba 1 JI0 ICTAIIHOTO yUeTa: CpelHee
3HAYEHHUE TEeMIIepaTyphl BO3AyXa
Ha BBICOTE 2 M HaJ| TOBEPXHOCTHIO
3eviii — +14,6 °C, MEHUMAaILHOE
3Hauenue — +3,3 °C (15.06.2019),
MaKCHMaJIbHOE 3HAYCHUE -
+29,3 °C (25.06.2019); cymma BEI-
MaBIINX OCAJIKOB — 29 MM, YHCIO
mHEeW ¢ ocamkamu — 13; cpemmee
3HaYCHHE OTHOCHTEIBHON BIIAX-
HOCTH Ha BBICOTE 2 M HaJ| ITOBEpPX-
HOCTBIO 3eMi — 70 %, MUHUMAJTb-
Hoe 3HaueHue — 33 % (21.06.2019
1 30.06.2019) [14].
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Pe3yabrarhl ucciie1oBaHu
H UX 00CyXKIeHne

B ycnoBusix uccieayemoro Jiec-
HOTO TUTOMHUKA B OTKPBITOM TPyH-
T€ OTIaJ OT MOJETaHus HauyMHajCA
Ha 14-15-i neHp mocie MaccoBOro
MOSIBIIEHUST BCXOJIOB, MO3TOMY Ha-
OntoneHust ObUTM IPOBEACHBI B 1aH-
HBII IEpUO]I.

Pesynbrarel yueToB BO3AEUCTBUS
MIPUMEHSIEMBIX TPENapaToB Ha pac-
MIPOCTPAHEHHOCTh TOJETaHus TMPU
3aMaulBaHUM CEMSIH Iepe]l Toce-
BOM IIpEACTaBJICHBI B Ta0II. 1.

B rmutomMHHMKE TpUMeEHsEMbIe
npemnaparbl B Omoke 1 n 2 oxasa-
mck 3Q(EKTUBHBIMH, MTOCKOIBKY

IPOLIEHT pacmpoCcTpaHeHHOCTH

Tabmuma 1
Table 1

Bo3znelicTBre npenaparoB Ha pacpOCTPAHEHHOCTh MOJIETaHUs

I1py 3aMavYruBaHUU CEMSH IIEPEI ITIOCEBOM

Effect of drugs on the prevalence of lodging when

soaking seeds before sowing

Tpenapar 3aMa§§§r;m, q KE;U-;@JPIITBI();LE:’I Pacnpocrpa-
Name . . HEHHOCTb, %
of the drug Soak}llng time, Conf:entratlon Prevalence, %
our per 1 liter of water
brok 1
Baiikan-OM 1,5 1M 10,8
Hupkon 3 0,25mn 7,5
upron 6 0,25mn 12,3
T'ymar+7 12 L,5r 14,3
T'ymar+7 12 0,5r 7,7
Kontpoins 2 - 18,2
Brnok 2
Baitkan-OM+Tpuxorma 1,5+2 1Mma+0,6r 21,6
Hupxon+Tpuxounn 3+2 0,25M1+0,6r 18,0
Hupkon+TpuxounH 6+2 0,25m1+0,6r 22,7
I'ymar+7+Tpuxouun 12+2 1,5r+0,6T 8,0
T'ymar+7+Tpuxorua 12+2 0,5r+0,6r 23,9
KonTtpons+Tpuxormsa 2+2 0,6r 29,0
brok 3
Buocun 7,5 M 26,9
dutocnopun-M 0,25 M 14,3
Kontpomns - 17,9
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noyieraHusi ObUT HIDKE B CpaBHE-
HUM C KOHTPOJIbHBIMU 3HAYCHUS-
Mu. B 2,5 u 2,4 paza cHmxkaercs
pacnpoCTpaHEeHHOCTh MpPU TIpHUMe-
HeHnu mpenapatoB L{upkon (3 4.)
u I'ymar + 7 (1,5 v/1 n) coort-
BeTCTBeHHO. [Ipu mpuMeHeHHH
COBMECTHO yHOOpeHHs © Owno-
¢yurumuna 'ymar + 7 + Tpuxo-
e (0,5 v/1 1) pacmpoctpaHeH-
HOCTb  IOJIETaHUA  CHIKAETCA
B 3,6 paza.

B 6110ke 3 pacnpocTpaHEeHHOCTh
HOJIETAaHHSl TIPH 3aMavYMBAHUM Ce-
MsH B Omompenapare «®dutocmo-
puH-M» ObuTa HIDKE Ha 3,6 %, Yem
KOHTPOJIbHBIE 3Ha4deHus. B Bapu-
aHTE OIBITA C MPUMEHEHHEM OHo-
buocun

npenapara 3aIlUTHOTO

JEHCTBUST HE HAOIIOMAIOCh, pac-
[IPOCTPaHEHHOCTh IOJIETaHus Ipe-
BBIIIaJIa KOHTPOJb B 1,5 pasa.

Pesynbrarsl yueToB BO3neHCTBHS
MIPUMEHSEMBIX IIpenapaToB Ha pac-
MIPOCTPAHEHHOCTh TIOJIETAHUS TIPH
MPOJIMBE IOYBHI TIepes] TOCEBOM
CeMsIH IIPE/ICTABIEHBI B Ta0M. 2.

[MonoxwurenbHbld 3PHEKT CHU-
JKEHHSI pacTIPOCTPAHEHHOCTH TIOJIe-
raHusl TMOMy4YeH NPU HNPUMEHEHUH
onodynrummnos TpuxomuH, Tpu-
XoJiepMa BEpHJE M KOMILIEKCHOTO
ynoOpenus LlutoBur.

B Bapuanrax omeita ¢ mpuMeHe-
HUEM aKTHBaTopa MouBsl Ipual poy
u durocnopuH-M pacnpocTpaHeH-
HOCTh Oone3Hu ObLIa BBIIIE, YeM
B KOHTpOJIE.

Tabsmra 2
Table 2

Bo3sneiicTBue npenaparoB Ha pacCIpOCTPAHEHHOCTh MOJIEraHus

MIPY TIPOJIMBE TIOYBBI TIEPE]T TIOCEBOM CEMSTH

u ux oopaboTka rpemnaparom LlupkoH (6 1)

Effect of preparations On the prevalence

of lodging during soil spillage before sowing seeds

and their treatment with Zircon preparation (6 h)

KoHuenTpanust ipu pacxone
[Ipemapar JKUJIKOCTH Ha 2 M? PacnpocTtpanensocts, %
Name of the drug Concentration at a liquid Prevalence, %
flow rate of 2 m*
EM Exko KZ Kynbrypst 50 /10 11 13,2
Opual poy 100 Ma/10 1 25,2
HuroBuT 1,5m/1,5 1 8,8
Tpuxounn 1,212 1 8.4
Tpuxonepma Bepue Srt/n 8,3
durocnopun-M 20 mi/10 11 27,8
KonTtpons 13,2
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BriBOaBI
1. B ycrnoBusix NHUTOMHHKA
Apsikbanbikckoko ¢rmrana 'HITT
«Koxkmieray» nmprMeHEHHE MHUKpO-
OPraHu3MOB-aHTarOHUCTOB HA OC-
HoBe TpuOOB poxa Trichoderma
IIPY 3aMaYUBaHUM CEMSH M IPOJIU-
BE€ MOYBHI Iepell TIOCEBOM YMEHbB-
Ial0T  3a00JI€BaeMOCTh  BCXOJOB
COCHBI OOBIKHOBEHHOM.

2. IlpeamoceBHOEe 3amMauMBaHHE
ceMsiH mpemnaparaMu baiikan-OM,
Hupxon,
pacnpoCTpaHEeHHOCTh  IOJIETaHHUSI.

I'ymar+7  ymensblano

[IpumeneHe COBMECTHO ymoOpe-
wus ['ymar+7 (0,5 1/1 1) 1 6nodyH-
runuaa TpuxonwH (7. harzianum)
Npy 3aMaulBaHUM CEMSH TIepes
IIOCEBOM CHIKAET PACHpPOCTPaHEH-
HOCTB ITojieranus B 3,6 pasa B cpaB-
HEHUHU C TAKOBOW Ha KOHTPOJIE.

3. Ilpumenenne OakTepHaIbHO-
ro Tpernapara Ha ocHOBe B. subtilis
JIaJI0  HEOJAHO3HAYHBIM pe3yJbTar.
Tak, npum 3amMaunBaHUN CEMSH
pacmpocTpaHeHHOCTh  3a0oleBa-
HUs CHU3WiIach Ha 3,6 %, a mpo-
JIMB TIOYBBI IEpe]] BHICEBOM CEMSIH
HE Jaji MONOKuTelIbHOro 3¢ddexra
B YCTOWYHBOCTH BCXOIOB K (putoO-
raroreHaM HMHQEKIHOHHOTO TIO-
neranus. Bo3MoxHO, B JaHHOM
cllyyae HEOOXOAMMO IOBTOPEHHE
OIlbITA C JPYTUMH KOHIIEHTpa-
LUSIMU.

4. B BapumaHTe oOmbITa C MpH-
MeHeHHeM Ouomnpemnapara buocun
3alIMTHOTO JEWUCTBUSI HE HaOo-
JIaJI0Ch, PacIpOCTPaHEHHOCTh II0-
JIETaHUSI MPEBBIIANA TAKOBYIO Ha
KoHTpone B 1,5 paza.

5. IlpuMmeHeHre  aKTUBAaTOPOB
nouB Opualpoy u EM Exo KZ
Kyneryphl He MOBBIIIAIO YCTONYH-

BOCTH BCXOJIOB.
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IIpennaraemelii aBTOPOM METOAMYECKUIN TOAXO UHTETPAJIbHON OLIEHKU PE3YJIBTATUBHOCTU YIIPABICHYECKUX
HOBOBBE/ICHHI OCHOBaH Ha MHTETPALlMH METOAOB (POPMHUPOBAHUS CHCTEMBI COATaHCUPOBAHHBIX HOKa3aTeaeld u
METOZOB MareMaTH4eCcKoil CTaTHCTHKU. J{aHHBIH TOIXOI MCKII0YAeT BOZMOXKHOCTD OCYIIECTBICHUSI HEOOOCHO-
BaHHBIX C TOYKH 3PEHMS Pe3yJbTaTHBHOCTH HOBOBBelAeHHWH. CucTema cOalaHCHPOBAaHHBIX TMOKaszaTeliei pac-
LIMPSET BO3MOXKHOCTH OLICHKH YIPaBJICHYECKUX HOBOBBeAeHHH. Kpome Toro, mosiBisieTcst BO3MOXXHOCTh Ooriee
cTpororo o00CHOBaHHMS 11€1€C000pa3HOCTH BHEAPEHUSI HOBOBBEACHHUI B CUCTEME YIIPABICHHS C TOUKH 3PCHUS
CTPaTEern4ecKOro Pa3BHUTHS CIECHUATN3UPOBAHHBIX JIECOXO3SIMCTBEHHBIX HpennpuaTiii. C omHON CTOPOHEI, d¢-
(heKTUBHOE JIECOTIONB30BAaHNE C SKOHOMUYECKOH TOUKHU 3PEHHS MPELyCMaTPUBACT OPraHU3aLUI0 UCIIOIB30BaHUS
JIECHBIX PECYPCOB U, KaK pe3yssrar, o0ecreueHne J0X04a rocyaapcTsy. M, ¢ Apyroit CTOpOHBI, TOSIBISIETCS BO3-
MOYXHOCTb MOTy4IeHUs (PUHAHCOBBIX PECYPCOB ISl BOCIIPOM3BO/ICTBA JIECHBIX PECYPCOB.

PaccmoTpensl crioco0bl U3BIEYEHHS JIECHOTO J0X0a B 3aBUCHMOCTH OT IIPHUMEHAEMOH Ha MPAKTHUKE CUCTEMBI
yIpaBleHUs ecaMy. J[aHO OIpeAeneHre pacyeTa JIECHON PEHTHI JIsi KOHKYPEHTHBIX JIECHBIX TOPIOB.

ECONOMIC EVALUATION OF THE EFFECTIVENESS
OF MANAGEMENT INNOVATIONS AS A FACTOR
FOR ENSURING EFFECTIVE FOREST MANAGEMENT

G. P. BUTKO - doctor of economic Sciences, Professor
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620100, Russia, Yekaterinburg, Sibirian tract, 37,
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The article considers methods for evaluating the effectiveness of management innovations and offers to create
tools for improving traditional approaches.

The author’s proposed methodological approach to the integrated assessment of the effectiveness of management
innovations is based on the integration of methods for forming a system of balanced indicators and methods of
mathematical statistics. This approach eliminates the possibility of implementing innovations that are not justified
in terms of performance. The balanced scorecard system expands the ability to evaluate management innovations.
In addition, there is an opportunity for a more rigorous justification of the feasibility of introducing innovations
in the management system from the point of view of the strategic development of specialized forestry enterprises.
On the one hand, effective forest management from an economic point of view involves organizing the use of
forest resources and, as a result, providing income to the state. On the other hand, it is possible to obtain financial
resources for the reproduction of forest resources.

The ways of extracting forest income depending on the forest management system used in practice are considered.
The definition of forest rent calculation for competitive forest auctions is given.
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I'my6Gokue sxoHOMUYeCKHe mepe-
MeHbI B Poccun puBeny K CTpeMu-
TENbHBIM U3MEHEHUSAM YCIOBHI XO-
3511ICTBOBaHMSI, KOTOPBIE IOKa3aJIx
HECOCTOATENBHOCTh TPAIULIMOHHO
CJIOXMBILUXCS B JIECHOM CEKTOpE,
KaKk ¥ APYTHX OTPacisX SKOHOMH-

KH, CUCTEM YIIpaBJICHUS. Hocnez[—

HUe, KaKk MpaBWIO, HE B TIOJHOW
Mepe COOTBETCTBYIOT TPEOOBAHUSIM
PBIHOYHOW SKOHOMHUKH. B Hactos-
mee BpeMsl OHa TPEJCTABISIET CO-
60ii TpaHCc(HOPMUPOBAHHBIN THIL.

B cnoXuBIIUXCS YCIOBUAX TIEP-
BOOYEPENHOM 3amauell croeuuaiu-
3UPOBAHHBIX JIECOXO3SHCTBEHHBIX

NpEeINPUATUN CTAHOBUTCS MEPEXO]L

Ha MHHOBALIMOHHBIH IyTh pPa3BU-
THUS, B TOM YHCIIE:

— TepeXo0]] Ha COBPEMEHHBIE TEX-
HOJIOTHH, HampaBJeHHblE Ha o0e-
CIEYeHHE pAIMOHAJIBHOTO, KOM-
TUIEKCHOTO MCTIOIb30BAHUS JIECHBIX
pecypcos;

— Iepexol Ha COBPEMEHHBIE,

AICKBAaTHBIC PBIHOYHBIM YCJIOBHUAM
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XO3SIICTBOBAHMS METONBI M TEXHO-
JIOTUM YIPABJICHUS, B TOM YHUCIE
COOTBETCTBYIOLLIUE MUPOBBIM CTaH-
JlapTam yIpaBJIeHHs] KAaYECTBOM.

Ecnu paccmarpuBath Bechb BOC-
MMPOU3BOJCTBEHHBI LHUKI, pEYb
HJIeT 00 OCBOGHHMM HOBBIX BHUJOB
YCIIyT, BHEAPEHUU IPOTrPECCUBHBIX
pecypco- M 3HeprocOeperaronmx
TEXHOJIOTHH.

Heanb, 3a1a4u ¥ 00bEKT
HCCJIeTOBAHUSA

OCHOBHOI LIENBIO UCCIIEIOBAHU
SIBJISICTCS U3YUYEHUE METO[a OLICHKH
PE3YNBTAaTUBHOCTH  yIIpaBJICHYE-
CKHX HOBOBBCIEHHUH (MHHOBAITHIA)
U TpeIoKEHHEe HHCTPYMEHTapus
COBEPIIICHCTBOBAHUS ~ TPAJIUITHOH-
HBIX ITOJIXOJIOB.

Uro kacaeTcs HEMOCPEICTBEHHO
WHCTPYMEHTaPHSI, TO B TAHHOM CITy-
yae Ienecoodpa3sHo HMCIONb30BaTh
METO/bl OLIEHKU PEe3yJIbTaTUBHO-
CTH YIIPaBICHUYCCKUX WHHOBAITHH,
KOTOpPBIE BO3MOXKHO NPUMEHATH Ha
CICIUATU3UPOBAHHBIX JIECOXO035ii-
CTBEHHBIX MTPEANPHUATHUSIX.

Kputepuem oneHkn ympasieH-
YECKUX HOBOBBEICHUN BBICTYTIAET
PE3YABTAaTUBHOCTD, OIpEAcIIIeMast
KaK OTHOCHTCJIBHBEIH II0KAa3aTellb
COOTHOILICHUS PE3YyNbTaThl — 3a-
TpaTHL.

PesynbratnBHOCTB Xapakre-
pU3yeT CBOWCTBA U BO3MOXKHO-
CTH CHCTEMBL. Pe3ynsTaTHBHOCTH
YIPaBIEHUYECKOTO  HOBOBBEICHUS
OTIpe/IeTIsICT €ro HamnpaBjiCHUE, CO-
JepkaHue, (HakTopel W Pe3epBHI
pocTa B KOHKPETHBIX YCJIOBHUSX
ocyuiecteienus. [loatomy pesynb-
TaTUBHOCTH MOXKET OBITH BRIpAYKEHA
KaK KaueCTBEHHBIMH, TaK U KOIINYe-
CTBCHHBIMU KPUTEPHUSMH, YTO JIACT

0oJiee MUPOKHE BOSMOKHOCTH IS

OIICHKH YIIPABJIEHYECKIX HOBOBBE-
JneHuil. B urore kaxuoe yrpasieH-
4eCKO€ HOBOBBEIEHNE MOXKET OBITh
BEIPAXXCHO OIPE/ICIICHHBIMH TTOKA-
3aTEJIIMUA MJIM X COOTHOILEHHUEM,
XapaKTEPU3YIOMIMMU  PE3yJbTaT,
T.€. MOXXHO TIONYYHTh KaK KOJIH-
YeCTBEHHBIN, TaK U KauyeCTBEHHBIH
KpUTEpUHN Ui KOHKPETHOTO HOBO-

BBEJICHMUSI.

Pesynbrarsl nccjief0BaHUM
U UX 00cy:KIeHue
B KkadecTBe KOHKpETHOTO KpH-
Tepusi PE3yIBTaTUBHOCTH  YIIPaB-
JICHYECKNX HOBOBBEICHUN MOTYT
BBICTYTIaTh TIOJIOXKHUTENBHBIA  3(-
(hexT (IpUOPUTET — MAKCUMU3AIINS ),

oInpeseeHHas 3¢ PeKTUBHOCTH
(mpuopuTeT — MaKCUMH3ALHS),
MIPOU3BOJUTENBHOCT,  (IIPHOPH-

TET — MAaKCHMH3aIs); MPHOBLIH
(mpuopHUTET — MAKCUMU3AIIHSA) U JIP.
IIpeqnaraemslii aBTOPOM METO-
JUYECKUM TOIX0A HWHTErpajibHON
OLICHKU PE3YNIBTaTUBHOCTH YIIPAB-
JIEHYECKUX HOBOBBEJICHUIA OCHOBAH
Ha UHTETPAIHA METOZI0B (OPMHUPO-
BaHUSl CHUCTEMBbl COAJIAHCHUPOBAH-
HBIX [TOKa3aTeaed U METOJ0B Mare-
MAaTHYECKON CTATUCTHUKH.

Cucrema  cOanaHCHPOBAaHHBIX
MoKasaresneil mpeacTaBiseT coboit
CHUCTEMY MOHETApHBIX U HEMOHE-
TapHBIX IIOKa3aTeNel, MOCTPOCH-
HYIO Ha OCHOBE Ha0Opa KITFOYEBBIX
(hakTOpoB ycmexa W Hemocpen-
CTBEHHO CBSI3aHHYI0O C IpHHA-
TOM cTpareruedl pasBUTHUS IpeEX-
MIPHUSATHA.

ABTOpBI CHUCTEMBI COaJIaHCHPO-
BaHHBIX mokazareiaed H. OmnbBe,
I1. Xopgar, P. Kanuian u JI. Hopron
[1-3] npennoxuiu TpU Harpasiie-
HUs (acmekTa) OLICHKH pe3yJbTa-

THBHOCTH, OTBCYHAIOIINC HA CaMbIC
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3HAYMMBIE JUIS YCIICITHOMN JIesITeIb-
HOCTH BOTIPOCHI:

* (uHaHCHI (KaKOBO IPEICTaB-
JICHWE O BO3MOXKHOCTH TIpHBIICHC-
HUSI HHBECTOPOB);

* OM3HEeC-TpoleCcCHhl (Kakue Ou3-
HEC-TIPOIeCChl TPeOyIOT ONTHMHU-
3alliM, Ha KaKhuX TMPEUIOKESHUIX
CTOUT COCPEIOTOUUTHCS, OT KaKUX
OTKa3aTbCs);

* oOydeHmne u pocT (KaKue BO3-
MOKHOCTH CYILIECTBYIOT JUIsl POCTa
Y pa3BUTHA).

OTBeTHI Ha BOMPOCHI IO KaXKII0-
My HaNpaBJICHUIO JIEATCIHLHOCTH
3aBHUCAT OT IMOCTAHOBKH IIEJICH, KO-
TOPBIE «BBIBOASTCS) M3 MUCCHU H
cTpareruy 00beKTa UCCIIEAOBaHMS,
a 3aTeM «IIepeBOJIATCS» B MOKa3a-
TEIIN CUCTEMBI yTIpaBieHus. B xoze
MOCTPOCHUsI  cOanaHCUPOBaHHOM
CHCTEMBI OIIPEICISIIOTCS HE TONBKO
LIeJIEBbIe YCTaHOBKH, HO M U3Mepsi-
IOLIMe 1€ MOKAa3aTeNd, 3adaHus
Ha IDIAHOBBIA TEPHOA W HEOOXO-
JIMBIE JJIS1 UX BBITOJTHEHUS MEpO-
TIPUSATHSL.

bananc B pamkax HOBOHl KOH-
LeNIUd HOCHUT MHOTOTUIAHOBBIH
XapakTep, OXBAThIBAS CBSI3H MEXKITY
MOHETapHBIMH ¥ HEMOHETAPHBIMH
BEJIMYMHAMH U3MEPEHUSs, CTPATEeTH-
YECKUM U OTNICPATUBHBIM YPOBHIMH
yIpaBieHHs, MPOLUIBIMA U Oyy-
MU PE3yJIBTaTaMH, a TAK)Ke BHY-
TPEHHUMH U BHCIITHUMU aCTICKTaMH
JeATeNIbHOCTH. 3HAUYeHNUE TepPMUHA
«c0alaHCUPOBAaHHOCTEY» O3HAYAET,
TaKUM 00pa3oM, Pa3HOCTOPOHHEE
OTpaKEHHUE JICATEITLHOCTH.

B muemom cOamaHcupoBaHHas
CUCTEMA IIOKa3aTeNIel JOJDKHA Xa-
paKTepu30BaThCsl OXBAaTOM  BCEH
JeSITEIbHOCTH  KOHKPETHOTO 00b-
€KTa UCCIEIOBaHNS; KOIMUECTBEH-
HOM 0003pMMOCTBIO TTOKa3aTesei;
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HaIMYAEeM TPUYNHHO-CIIEJCTBEH-
HBIX 3aBUCUMOCTEN MEXIY MOKa3a-
TENAMH U Jp.

Hcnonb3oBanne cucremsl cbOa-
JIAHCUPOBAHHBIX IOKa3aTeneil He
MIPOCTO PACIIUPAET BO3MOXKHOCTH
OLIEHKH YTPaBIEHUYECKUX HOBO-
BBEJICHUI, HO U JA€T BO3MOXKHOCTb
Oonee cTpororo 0OOCHOBaHHS Iie-
J1eco00pa3HOCTH BHEIPEHUS] HOBO-
BBEJCHUM B CHCTEME YIPaBICHUA
C TOYKH 3pEHMS CTPATerndeckoro
pazButusi. Kpome Toro, maHHbIN
MOJXOJ, HCKIIIOYAaET BO3MOXKHOCTH
OCYIIECTBIICHUS! HE00OCHOBAHHBIX
C TOYKH 3pEHHUS Pe3yJBTaTHBHOCTH
HOBOBBEICHUIA.

HeobxomumocTs 1aHHOTO 9KO-
HOMHYECKOTO MEXaHHW3Ma B YacTH
MPEIOCTABICHUS]  JIOJITOCPOYHOTO
MOJIb30BAaHMs JIESCHBIMH  y4acTKa-
MH BBITEKAaeT W3 TEPCIIEKTHBHOTO
pedopMUpOBaHUS SKOHOMHUYECKUX
OTHOILIEHUI B JIECHOM XO3SICTBE.
C omHOU cTOpOHBI, 3ddekTHBHOE
JIECOTOJIb30BAHUE C SKOHOMMYE-
CKOHl TOUKHM 3peHMs NperycMarpu-
BaeT OPTaHM3AIIIO HCIIOIH30BAHHA
JIECHBIX PECYPCOB U, KaK pPe3yJbTIaT,
obecriedeHne JoxXona rocylapcTBy
U, C Ipyroll CTOPOHBI, NOJYYEHHE
(PMHAHCOBBIX PECYpPCOB LI BOC-
MIPOM3BO/ICTBA JIECHBIX PECYPCOB.

KoHnenuus BO3pox1eHUs I€CO-
ycTpoiicTtBa B Poccuu B ycnoBusix
PBIHOYHOW SKOHOMHKH COpPMY-
JIMpoOBaHa akajaeMukoM Mouce-
esbiM H. A. [4]. K necoycTpoii-
CTBY Kak OCHOBHOW (YHKIHHU
rocygapctBa 1o  00ecTedeHuto
OXpaHbl JiecoB oOpamaercs bvi-
koBckuit B. K. [5].

DKOHOMHYCCKHI MEXaHU3M pe-
anu3alid MPOrpaMMBbl HCIOJIB30-
BaHMsI U BOCIPOM3BOJICTBA JIECHBIX
PECYPCOB CTPOHTCS Ha OCHOBE

Jleca Poccuu u xo3s1icmeo 8 HuUX

paloOHAJIBHOTO  pacTpe/ieNieHHs
JIECHBIX IUIaTeXeH C y4eTOM 3KO-
HOMHYECKHUX UHTEPECOB CyOBEKTOB
JIECHBIX OTHOIICHWH. 3arparsl Ha
BOCIIPOM3BOJCTBO  HCIIOJIb3yEMBIX
pecypcoB B BHIE HX cebecTonmo-
CTH W HOpPMaTWBa MPUOBUTH JOIDK-
HBI OBITH aJpPECOBaHBl TEM CYOb-
eKTaM, Ha KOTOPBIX BO3JIOKEHBI
0053aHHOCTH T10 BEJCHHUIO JIECHOTO
XO3SICTBA, B TOM 4HMCIIE apeHna-
TOpY, @ Ha apeHIOBaHHOW JIECHOM
TUTOIAANA — JIECHUYECTBY, KOTOPOE
MOXKET OCYIIECTBIIATH MEpHI 10
BOCIIPOU3BOJICTBY JIECHBIX PpeCyp-
COB 4epe3 MPUBJIEKAEMBIX JIs 3TOU
LEeNny MOAPSIYMKA WIN CIICIHAIU-
3UpPOBaHHOE  JIECOXO3AWCTBEHHOE
npeanpusTie (KakoBo€ JIOJKHO
OBITh 00pa30BaHO BMECTO YHpa3i-
HEHHOTO Jiecxo3a) [6].

Crioco0bl ke W3BJIEUCHUS JIEC-
HOTO JI0XOZa 3aBHCAT OT IIpHMe-
HAEMOH Ha TPAKTUKE CHUCTEMBI
yIpasieHus JiecaMd. B MupoBoit
NPAKTUKE BBIACISAIOTCS IBE TaKHe
CHUCTEMBI YIIPaBJIECHUS: aMEpUKaH-
CKas M eBporelcKas. AMepuKaH-
CKasl CUCTEMa CBOUTCS K IIPOJaxKe
JPEBECHHBI Ha KOPHIO IO PBIHOY-
HBIM II€HaM Ha OPTaHU3YEeMBbIX IS
9TOM menu Toprax (ayKIMOHAaX)
B ycrnoBusx koHKypeHuuu (CIHIA)
WIM TI0 JIOTOBOPaM Ha OCHOBE CO-
IMIAIIEHUH C JIMIEH3MOHHBIMH Jie-
comnosib3oBarenaMu  (Kananma) [4].
EBponeiickas xe cucrema (PDun-
nsHaus, [epmanus, ABctpus) 3a-
KITIOUaeTcsl B MPOJIake APEBECHHBI
HE Ha KOpHIO, a B BHJE TIOCTaBJIsie-
MBIX Ha PBIHOK COBITA 3arOTOBJICH-
HBIX JiecomarepuanoB. Hampumep,
B TOCYHapCTBEHHBIX Jecax DuH-
JSIHOWU JIECHUYECTBA OCYILECTBIIS-
10T HE TOJIBKO YTIpaBJIEHHE JIECaMH,
HO ¥ BCIO XO3HCTBEHHYIO JIESTEIhb-
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HOCTb, BKJIFOUAsi 3arOTOBKY JIpPEBe-
CHUHBI H €€ TIPOJIaKy MOTPEOUTEISIM
IO MPEIBAPUTEIHHO 3aKITIOUAEMBIM
COTJIAIICHUSIM.

B Hacrosmee Bpemsi, cripaBen-
JIUBO OTMEYAET U3BECTHHIN YUEHBII
A. II. IletpoB, «HE MODKHO OBITH
JIBa XO3sIMHA B Jiecy» [6].

OcraeTcst CropHBIM BOTPOC IO
000CHOBAHMIO pacyeTa JIECHON peH-
Thl B YCJIOBUSIX KOHKypeHLMH [7].
OcHOBY JeCHOTO J0Xofla oOpa-
3yIOT JIECHAasd PEHTa WM YHUCTHINA
JIOXOZI, KOTOPBI OCTaeTcs MOcie
BBIUETA U3 PHIHOYHOM IICHBI peau-
3yeMBIX Ha PBIHKAX COBITA JICCHBIX
TOBapoOB BCEW CYMMBI 3arpar IIo
CKBO3HOM TEXHOJIOTHUYECKON Iie-
MTOYKE MEPOTIPUATHIA, BKITIOUAS Jie-
COBBIpAIlIMBaHKE, JIECO3arOTOBKH,
TPAHCIIOPTUPOBKY, MOCIEAYIOUIYIO
00paboTKy U TepepaboTKy IpeBe-
CHHBI JI0 TPOIYKIMU «TIEPBOTO Tie-
penenay (muiIoMaTepuaibl, QaHe-
pa, HeTI0I03a, IPEBECHBIE TIUTHI
U T. 11.). [loaToMy peHTy Ha3bIBarOT
elle Pa3HOCTHBIM JIOXOAOM, WU
OCTaTOYHON CTOMMOCTBIO.

B Poccun 1o OxTts0pwcKoit pe-
Bomtoru 1917 . ObUIM B peayusix
KaK TiepBasi, TaKk W BTOpasi CHUCTe-
MBI: B YaCTHBIX JICCOBIAICHUSIX
JIPEBECHHA TMPOJABAaCh IMPEUMY-
MIECTBCHHO HAa KOPHIO, B Ka3¢HHBIX
Jiecax — B BUZIE 3aTOTOBJICHHBIX JIe-
COMaTepHaIOB.

Krnaccuueckoe nacnemme B 00-
JIACTH POCCHHCKOTO HAIMOHAIBHO-
TO JIECOYyNPAaBICHUS TPUHAIICKUT
mpodeccopy M. M. Op:oBy 1 171aB-
HBIN €T0 Te3HC, 4TO Ooliee BBITOAHA
MpO/IaXka APEBECUHBI HE HA KOPHIO,
a B BHJC 3arOTOBJICHHBIX CAMHUM
BJIaJIENIBIIEM JIECOMATEePHAaJIOB, TaK
Kak TPH 3TOM HW3BJICKAeTCS OOJb-

K JIECHOW JI0XON B BUJIE PEHTHI,
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K TOMy JXe pyOKa Jieca OCyIIecT-
BIIsSIeTCS HamOornee KBadu(pUIUPO-
BaHHO TIOJI ONBITHBIM BHHMaHHEM
JIECHUYETO M €ro ammapara yripas-
nenus [8].

[IpaBua 3aroToBKU JIPEeBECUHBI
M 0COOCHHOCTEH 3arOTOBKH ApEBe-
CUHBI B JIECHUYECTBaX YTBEPIKIeE-
Hbl MHHHUCTEPCTBOM TPUPOTHBIX
pecypcoB U 3konoruud Poccuiickoit
®enepauuu [9, 10]. Metoauueckuit
MOAXOA  OINpPEACNEHHs PEHTHBIX
IJiaTexkei 3a IPpeBECHHY Ha KOPHIO
OCHOBAH Ha y4eTe PeHTO00pa3yro-
mmx (HakTopoB, K YHCITY KOTOPBIX
OTHOCSTCS:

* TOPOJIHO-pa3MepHO-KadecT-
BEHHBIEC Pa3fIMuMsl PECypcoB Jieca;

* PAacHoIOKEHHE JIECOB OTHOCH-
TEITEHO PHIHKOB COBITA;

* YCJOBUSL  JIECOIKCILTyaTalluu
M BEACHMUS JISCHOTO XO3SIHCTBA;

* TUIATEXKECIIOCOOHOCTh TOTpe-
OuTelns Ha BHYTPEHHUX M BHEIIHUX
PBIHKAX.

Ecmu peus uzet 06 onpenenennu
JICCHOUM PEHTHI Il KOHKYPEHTHBIX
JICCHBIX TOProB, TO HEOOXOIMMO
YYUTHIBATh TaKue PaKTOPHI:

— PBHIHOYHBIE IIEHBI PeaTH3yEeMbIX
JiecoMareprasoB Ha PeIHKaX COBITA;

— 3aTpaThl Ha 3arOTOBKY JpeBe-
CUHBI;

— 3arpaTbl Ha JOCTaBKy JI€CO-
MaTepuaioB JI0 PEIHKOB COBITA;

— 3arparhl Ha CHCTEMY MEpo-
MIPUATHIA TI0 BOCIPOHU3BOJICTBY JIeC-
HOTO pecypca.

Ha ocHoBannmu IPEaACTAaBICHHBIX
JAHHBIX PacCUUTHIBACTCS HOPMa-
THUBHAs TPHOBUTE OT 3arOTOBKH,
TPAHCTIOPTUPOBKH U BOCIIPOU3BOI-
CTBa JIECHOTO pecypca COOTBET-
CTBEHHO.

CraproBasi 11leHa JpeBECHHBI Ha
KOPHIO — 3TO CyMMa JIECHOH peH-
ThI, C€OECTONMOCTH BBIPAIIUBAHUS
JIECHOTO pecypca U HOPMAaTUBHOM
MIpUOBUIM TOTO MOAPSIYUKA, KOTO-
pBIii OymeT ocymiecTBIsSTh BOCHPO-
M3BOJICTBO JIECHOTO pecypca.

HNHTerpasbHasi oueHka oouieit
Pe3yJIbTATHBHOCTH CHCTeMBI

YIPaBJIeHUS] OCYIIECTBIISICTCS T10
thopmyne
Pcy = Zachyj, (1)
j=1
e Pcy — o01mast pe3ynbTraTHBHOCTD
CHUCTEMBI yIIPABIICHUS;
&
JICHHSI.

— 3HAYMMOCTh j-I'O HAIIpaB-

WNuterpanbHas olieHKa pe3yIibTa-
TUBHOCTH YIIPABJIICHYCCKUX HOBO-
BBEJICHUI 110 OCHOBHBIM HaIpaBIic-
HUSIM JICATEIIEHOCTH OTPEIISIICTCS
o opmymne

Pyn;= Pcyn — Pcy,®, 2

rne Pcyn MIPOTHO3HAs1 HHTE-
rpajibHasi pe3yIbTaTHBHOCTD CUCTE-
MBI yripaBieHus (Tocyie BHEAPEHUS
YIpaBIEeHIYECKUX HOBOBBEICHHH)
[0 j-My HAaIpaBJICHUIO [EsTellb-
HOCTH;

Pcy,® — daxTryeckas MHTErpab-
Has Ppe3yIbTaTUBHOCTb CHCTEMBI

yIpaBieHus (0 BHEAPEHUs YIpaB-

bubnuocpaguyecxuii cnucox
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JICHYeCKMX HOBOBBEJCHUI) IO j-My
HAIPaBJICHHIO JCSTEIIbHOCTH.
WnrterpanbHas oneHka oOmen
PEIYIBTATUBHOCTHU YyIpaBJICHYC-
CKHX HOBOBBEJCHHII ONpPENeIIIeTCsI

o popmyre
Pyn = Pcyn — Pcy®, 3)

rae Pcyn — IporHo3Hasl MHTErpaib-
Has PEe3yJABTaTHBHOCTH CHCTEMBI
yrnpaBineHus (Tocie  BHEIPEHHS
VIPaBICHYECKUX HOBOBBEICHUN);

Pcyd -

rpajibHasg pe3yJIbTATUBHOCTb CH-

(hakTHUecKas WHTe-

CTEMBI YIpaBJIECHUs (0 BHEAPEHUS
YIPaBICHYECKUX HOBOBBEICHUI).

BriBoaBI

IlpemyiaraemMplii  METOAMYECKUI
TTOZTXOT K OIIEHKE Pe3yJIBTaTHBHO-
CTH YIIPABJICHUYECKUX HOBOBBEC-
HUH B JIECHOM CEKTOPE PKOHOMHUKHU
AMEET PsIT PEUMYIIECTB, K KOTO-
PBIM MO>KHO OTHECTHU JOCTYTIHOCTh
MPeIOKEHHOTO METOAUYECKO-
ro moaxoda C BBLIYMCIIMTEILHOM U
cofepkKarelnbHONH CTOpPOHBI. Baxk-
HBIMHU (PaKTOPaMH BBICTYTIAIOT KOM-
IDICKCHOCTh OICHKHM yTIpaBJICHYEC-
CKHX HOBOBBEJICHHI; BOSMOKHOCTE
BBIOOpA MPOCTHIX U JISTKO UCUUCIIS-
€MBbIX TTOKa3aTeyie U OLICHKHU Mpe/I-
JIaraeMbIX YIpPaBICHYECKUX HOBO-
BBenenuii. He MeHee 3HaYMMBIM
SIBIISIETCS] (DOPMHUPOBAHHIE KPUTEPHS
U CHUCTEMBI MTOKa3aTejeii, B pe3yib-
TaTe UCIOIb30BAHUS KOTOPHIX BO3-
MOXKHO TIOTYYCHHE JOCTOBEPHBIX
Ppe3yIbTaTOB.
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30BaHUIO cOanaHcupoBaHHOM cuctembl nokasareneli / H. I. Onbge, XK. Poii, M. Berrep. — Mocksa : Bunbsmc,

2003.-275c.

2. Xopsar, I1. CoanancupoBaHHasi cucTeMa Iokasareneil Kak cpecTBO ynpasieHus npeanpusituem / I1. Xopsar

// TIpoGiembl Teopuu U npaktuku ynpasienus. — 2000. — Ne 4, — C. 3442,




58 Jleca Poccuu u xo3s1icmeo 8 Hux Ne 4 (71), 2019 r.

3. Kaplan, R. S. The Balanced Scorecard Translating Strategy Action / R. S. Kaplan, D. P. Norton. — Cambridge
Mass, 1996. — 324 c.

4. Mowucees, H. A. JlecoycrpoticTBo B Poccuu. Mctoprdeckuii aHaimm3 JecoyCcTpoiHCcTBa B Poccuy 1 KOHIISTIIINS
€ro BO3POXKICHUS B YCIOBUAX phIHOUHOW sKoHOMHKH / H. A. Mowucees, A. I. Tperbsikos, P. @. Tpeiidensa. —
Mocksa : MI'VII, 2014. — 268 c.

5. berkoBekwid, B.K. JlecoycTpolicTBO Kak OCHOBHAS (DyHKITHS TOCYIapCTBa MO0 0OCCIICICHUIO OXPaHBI JIECOB /
B.K. BrikoBckuit / AxTyanbpHbIe TpobieMsl poccuiickoro mpasa. — 2015. — Ne 7 (56). — C. 117-120.

6. Ilerpos, A. I1. JIBa xo3smHa B Jiecy — mpaso Aeno, Hu kK uemy / A. I1. Ilerpos // JlecHas razera. — 2012. —
Ne 4 (10253).

7. bytxo, I'. I1. IHHOBanmoHHas IeATebHOCT Koproparwu : MoHorpadus / I I1. Bytko. — ExarepunOypr :
Yp@Y, 2013. — 182 ¢. — ISBN 5-230-25638-9.

8. Opnos, M. M. JlecoympapiieHre KaK HCIOTHEHHE JICCOYCTPOUTEIRHOTO IanupoBanus / M. M. Opios. —
Mockaa : JlecHas mpomsitieHHOCTh, 2006. — 479 c.

9. IIpuka3 MuHHKCTEpCTBA IPUPOIHBIX pecypcoB u 3konoruu Poccuiickoit dexepanmu Ne 474 ot 13.09.2016
«O06 ytBepxnennu [IpaBuIil 3ar0TOBKH JIPEBECHHBI U 0COOCHHOCTEW 3arOTOBKH JIPEBECHHBI B JIECHIUYECTBAX, JIe-
comapkax, ykazaHHbIX B crarke 23 JlecHoro komekca Poccmiickoit ®enepaunm» [3apeructpupoBan 29.12.2016
Ne 45041]. — URL.: http://docs.cntd.ru/document/420377910 (mata obpamenus: 09.02.2020).

10. IMpuka3z Muranpupoasr Poccuu Ne 10 ot 15.01.2019 «O6 yrBepkaenuu [lopsiaka BeieHNs TOCYTapCTBEH-
HOTO JIECHOTO peecTpa M BHeCeHNU n3MeHeHuil B Ilepeuens, (hopMbI 1 MOPSAAOK MOATOTOBKH JOKYMEHTOB, Ha
OCHOBAHHWH KOTOPBIX OCYIICCTBIIACTCA BHCCCHUEC HOKYMGHTHpOBaHHOﬁ I/IH(bOpMaI_II/II/I B FOCYI[apCTBeHHBIfI JIeC-
HOW peecTp M ee M3MEHEHHUE, yTBep)KIeHHbIe MprKkazoM Munmnpupoast Poccun ot 11 Hos6ps 2013 . Ne 496»
[3apeructpupoBano B Muntocte P® 04.04.2019 N 54270]. — URL.: http://rosleshoz.gov.ru/doc/ %DO0 %BF
%DO0 %BC %DO0 %BF _%E2 %84 %9610 _2019.01.15 (nara obpamenus: 18.01.2020).

Bibliography

1. Olve, N. G. Evaluating the company’s performance. Practical guide to using a balanced scorecard /
N. G. Olve, J. Roy, M. Vetter. — Moscow : Publishing house «Williamsy», 2003. — 275 p.

2. Horvat, P. Balanced scorecard as a means of enterprise management / P. Horvat // Problems of management
theory and practice. — 2000. — No. 4. — P. 3442,

3. Kaplan, R. S. The Balanced Scorecard Translating Strategy Action / R. S. Kaplan, D. P. Norton. — Cambridge
Mass, 1996. —324 p.

4. Moiseev, N. A. Forest Management in Russia. Historical analysis of forest management in Russia and the
concept of its revival in the conditions of market economy / A. G. Moiseev, R. F. Tretyakov, R. F. Traveled. —
Moscow : MGUL, 2014. — 268 p.

5. Bykovsky, V. K. Forest Management as the main function of the state to ensure the protection of forests /
V. K. Bykovsky // Actual problems of Russian law. —2015. — No. 7 (56). — P. 117-120.

6. Petrov, A. P. Two owners in the forest-the right thing, no need / A. P. Petrov // Forest newspaper. — 2012. —
No. 4 (10253).

7. Butko, G. P. Innovative activity of the Corporation : Monograph. / G. P. Butko. — Yekaterinburg : Urfu,
2013. - 182 p. — ISBN 5-230-25638-9.

8. Orlov, M. M. Forest Management as the implementation of forest management planning / M. M. Orlov. —
Moscow : Lesnaya promyshlennost’, 2006. — 479 p.

9. Order of the Ministry of natural resources and ecology of the Russian Federation of 13.09.2016 No. 474
«On approval Of the rules of wood harvesting and features of wood harvesting in forest areas, forest parks specified




Ne 4 (71), 2019 r. Jleca Poccuu u xo3s1icmeo 8 HUxX 59

in article 23 of the Forest code of the Russian Federation» [Registered 29.12.2016 No. 45041]. — URL.: http://
docs.cntd.ru/document/420377910 (date accessed: 09.02.2020).

10. The order of Ministry of Russia from 15.01.2019 N 10 «On approval of the order of conducting state forest
register and modification of the List, forms and procedure of preparation of documents on the basis of which
the entering documented information into the state forest register and its change, approved by the Ministry of
Russia dated 11 November 2013 N 496» [Registered at the Ministry of justice 04.04.2019 N 54270]. — URL.:
http://rosleshoz.gov.ru/doc/ %D0 %BF %D0 %BC %D0 %BF  %E2 %84 %9610 2019.01.15 (date accessed:
18.01.2020).

VIIK 338.32

9HEPFETUYECKUA MEHEOXMEHT KAK UHCTPYMEHT NOBbILWEHWSA
APPEKTUBHOCTU TEXHONOIMMYECKUX NPOLIECCOB
HA NPEANPUATUAX NECHOIO KOMMJIEKCA

. M. IIEJIOKOB — xanauaar TeXHHYECKUX HayK,

JIOLICHT KadeIpbl IHEPTOCOSPEIKESHUS

e-mail: energo-ugtu@bk.ru

OI'AOY BO «Yp®Y umenu nepsoro Ipesunenta Poccun b. H. Enpunnay
620002, Poccus, ExatepunOypr, yia. Mupa, 19, kadenpa sneprocoepexeHus

A. B. MEXPEHIIEB — kaHmuaar TeXHHUECKUX HayK, TOTICHT*
e-mail: mehrentsev@yandex.ru

B. C. ABJJEEBA — 6akanaBp*
e-mail: avdeeva_ vs@list.ru

*OI'BOY BO «YpanbCckuii rocynapcTBEHHBIH JTECOTEXHIUSCKUH YHUBEPCUTETY,
620100, Poccusi, ExatepunOypr, Cubupckuii Tpakt 37, kadezapa iecoBoncTBa

Knrwouesvie cnoea: suepeoayoum, moniugno-snepeemuiecKue pecypesl, sHepeoodecneyenue, IHepeoIKoNo-
UYeCKUll AHanu3, IHePeoIPPOEKMuUEHOCb, NPOUBOOCMBEHHAS IHEPLOEMKOCHb, CKBOZHOU IHEpeemudecKull
aAHAu3.

Cy1iecTByIoIas B HACTOSIIEE BpeMsI Ha 3aKOHOAATEIIEHOM YPOBHE CUCTEMa YHEProayInuTa B paMKax JEHCTBY-
IOIINX HOPMAaTUBHBIX aKTOB CIIOCOOHA peliaTh TEXHHYECKUE TPOoOIeMbl SHEProdG(PEeKTUBHOCTU U dHEprochepe-
JKeHrs. B ycloBUSX pBIHOYHOHN SKOHOMHKH MPOOIeMy KOHKYPEHTOCITIOCOOHOCTH MOJKHO PEIIaTh MPU YCIOBHH,
KOT7Ia SHEPreTHUSCKUI MEHEKMEHT SIBJISICTCS 003aTeIbHON YaCThEO BCEH CUCTEMBI YIIPABJICHUS IS TEILHOCTHIO
npeanpuAtus. B HacTosiiee BpeMs MOHATHE «IHEPTeTHUECKUI MEHEIKMEHTY OIPEAeIsIeTCs Kak CHCTeMa YIpaB-
JIeHUS SHEPTETHYECKIMH CTPYKTYpaMHU TIPEIIPUSTHS HITH SHEPTeTHIECKUME pecypcamu. [loaTomy sHEpromenesn-
SKMEHT CJIeyeT MOHUMAaTh KaK MOACUCTEMY YNPAaBICHUS MPEANPUITAEM, BUJOM 3KOHOMHUECKOU AEATEIbHOCTH
U T.T1. C UCIIOJIb30BaHMEM YHEPrOIKOHOMHUECKUX MOKa3aTeNel, MOTyYeHHbBIX M0 pe3yJbTaTaM eXXeroJHoro sHep-
TeTUYECKOTO aHaJIM3a MPON3BOACTBEHHON NIEATEIBHOCTH MIPEANPHATHS. DHEPTeTHIECKYI0 CTOMMOCTD ITPOM3BO/I-
CTBa U OT/ENBHBIX TEXHOJOTHYESCKHX TIEPE/IEIIOB €Ille HAa3hIBAIOT SKOHOMUYECKOH 3HEProdPEeKTUBHOCTHIO — ATO
OTHOIIICHHE (PUHAHCOBBIX 3aTpar Ha MOTpeOsieMbIe SHEPTOpPecypchl K 00beMy ce0eCTOMMOCTH MPOM3BOMMON
MIPOAYKIWHU TPEANPHUITAEM. JTOT MOKa3aTelh OTPaKaeT He TONBKO OOBEMBI MOTPEONCHHS COOTBETCTBYIOIIMX
SHEPrOHOCHTENECH W 00BEMBI MTPOM3BOJACTBA, HO TAKXKE aKKyMYIHPYeT B ceO¢ NMUHAMUKY LIeH Ha pa3IrnyHbIC
SHEPrOHOCHUTEIH, CTPYKTYPY HOTPEOIIEMBIX SHEPTOHOCHUTENEH, AMHAMUKY LI€H MTPOMBIIUIEHHON MPOAYKIMH HITH
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neIIATOPOB BaJIOBOTO MPOAYKTA, MO0 3arpar Ha TOP B 00hemax MpoM3BOACTBA M B CYMMAapHBIX 3aTpaTax Ha
MPOU3BOJICTBO. AHATIOTHYHO MOXKET PACCMATPUBATHCS U DJICKTPOIHEPTEeTUIECKasi CTOMMOCTB ITPOU3BOACTRA. Ponb
ATOTO TMOKa3arelisi OyJeT BO3pacTarh MO MEpe pealiu3alliy PEIICHUI IO TMOBBIICHUIO 1[EH Ha MPHPOIHBINA ra3
U Tepexo/ia Ha CBOOOHBIN PHIHOK 3JIEKTPOIHEPTUH.

[Mpu Hanuuuy Wik GOPMHUPOBAHUK HA MPEATPUATHH JIECOMPOMBIIIIIICHHOTO KOMILIEKCa CUCTEMbI SHEpPreTHYe-
CKOTO MCHEPKMEHTA OMPEACIISIFOIIUM TEXHOJIOTHISCKUM MPUEMOM OOCIICIOBAHUS JIOJDKCH OBITh OJIMH WU J[BA
BEAYIINUX KPUTEPUA. O,Z];HI/IM W3 HAX B OOJBIIMHCTBE CJIydacB OOJIKHA OBITh IIPOU3BOACTBEHHASA SHEPIrOEMKOCTDH
M3TOTOBJICHUS ONPENENAIONIeH TPOayKInu. [IpoayKTOBBINA MOIXOM CISAYET OrPAHUYUTh OIECHKON BBIMOTHECHHS
MPOTPaMMBbI 3HEprocoepekeHus npennpusaTieM. [Ipu ee OTCYTCTBUU pe3ynbTaTUBHOCTh paboT 1Mo 3HEprocoepe-
KECHHIO CJIIEAYET OLUCHUBATH IO UTOr'aM BBITIOJTHCHUSA peKOMeHZIaHHﬁ, IMIPEAJIOKCHHBIX I10 PE3YyJIbTaTaM IpCaAbIay-
IET0 DHEPTOAY/IUTA.

ENERGY MANAGEMENT AS A TOOL TO INCREASE EFFICIENCY
OF TECHNOLOGICAL PROCESSES AT FOREST COMPLEX ENTERPRISES
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The current system of energy audite at the legislative level, within the framework of existing regulations, is
able to solve technical problems of energy efficiency and energy saving. In a market economy, the problem of
competitiveness can be solved provided that energy management is a mandatory part of the entire enterprise
management system. At present, the term “energy management” is defined as a system for managing the energy
structures of an enterprise or energy resources. Therefore, energy management should be understood as a
subsystem of management of the enterprise, type of economic activity, etc., using energy economic indicators
obtained from the results of the annual energy analysis of the production activity of the enterprise. The energy
cost of production and certain technological processes is also called economic energy efficiency — it is the ratio
of financial costs for consumed energy resources to the volume of cost of produced products by the enterprise.
This indicator reflects not only the volume of consumption of the relevant energy carriers and the volume of
production, but also accumulates the dynamics of prices for various energy carriers, the structure of consumed
energy carriers, the dynamics of prices of industrial products or deflators of gross product, the share of TER
costs in production volumes and in total production costs. Similarly, the electricity cost of production can be
considered. The role of this indicator will increase as decisions to raise natural gas prices and move to the free
electricity market are implemented.
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In case of presence or formation of energy management system at the timber complex enterprise, one or two

leading criteria shall be the determining technological approach of the survey. One of them in most cases should be

the production energy intensity of the production of the defining products. The product approach should be limited

to evaluating the execution of the energy saving program by the enterprise. If it is not available, the performance of

the energy saving works should be assessed on the basis of the implementation of the recommendations proposed

on the basis of the results of the previous energy audit.

Beenenue

OHUM U3 PBIYATOB JIFO00TO MPO-
1iecca ympasJiieHus (MEHeKMEHTa)
SIBJISIETCSl CHCTEMa Mep IO HaOJIro-
JCHUIO 32 COCTOSHHUEM OOBeKTa
(mpennpusitus). Ecnn orpannanTs-
Csl TIOKa3aTesiMi 3KOHOMUYECKOU
JICSITEIIBHOCTU YIPABISIEMOTO O0b-
€KTa, TO OHH OOBIYHO HMHTEIPUPY-
FOTCSI IO JIBYyM YPOBHSIM:

— OpraHW3alMOHHO-TIPABOBAs
(dhopma — npeANTPUATHE, KOMITAHHS,
BUJI SKOHOMHYECKOH JIEeTeTPHOCTH
(oTpacnp), pEruoH, TOCYAapcTBO
(benepamms), T.€. ypOBEHb YIIpaB-
JICHUS;

— KOHEYHAs TMPOAYKIMS, KOTjaa
paccMmaTpuBaeTcs BCSI TEXHOJOTH-
YyecKkas Ielb IMPOU3BOJCTBEHHOTO
npolecca OT JOOBIYM CBHIPBSl 10
MOJYYCHUS] KOHEUHOTO TMPOAYKTa
(yciyrn).

OTOT BHI YIPABISIEMOTO OOb-
€KTa B BHJEC KOHEYHOTO MPOIYKTa
0COOCHHO BaXKEH, KOTJ]a €r0 MOXK-
HO TIONYYUTh C MCIIOIh30BAHUEM
Pa3IMYHBIX TEXHOJOTMYESCKHUX MPO-
IECCOB.

HaGnronenue (MOHHTOPHHT) 3a
YIPaBISIEMBIMH OOBEKTAMH JIOJIK-
HO BECTHUCh B PEKUME HX Pa3BH-
TUS, a pe3yJbTaThl MOHUTOPHHTA
o0ecrieynBaTh ONEPATUBHOE BBISB-
JIEHHE TIOCJIEACTBUN BO3IEWCTBUS
Pa3IMYHBIX BHEIIHUX W BHYTPEH-
HUX (pakTopoB. OAMH U3 OCHOBHBIX
BHEITHUX (DaKTOPOB — 3TO PBIHOY-
HbIE yCIOBUSA (PyHKIIMOHUPOBA-

HHS DKOHOMHUKH. B CBS3M C 3THM

B BTO cymectByer cornarienue no
TEeXHUYECKUM OaphepaM B TOPIOB-
ne (TBT).
OcHOBY TOHATHA «MOHHUTO-
PHHI» COCTaBISIET TEPMHUH MOnitor
(y1aT.), KOTOPBIN UMEET TPU OCHOB-
HBIX 3HAYCHHA: HAITOMHHAIOIIHH,
MIPEIOCTEePETAIOINNA 1 HaA3upa-
romuii. K HacrosmeMmy BpemMeHH
oTIpenesIoIIee 3HaueHue JI000ro
BUJa HaOmoneHus (aygut, oOcie-
JIOBaHHE U T.T.) UMEET HaJ3Hpa-
romas gyakmnus. Ilomerraemes 3to
[I0Ka3aTh Ha IPUMEPE SHepreTHye-
CKUX 00cJeJ0BaHHI OpraHnu3aIii,
BBeZIeHHbIX DemepanbHBIM 3aKo-

HOM 0T 03.04.1996 Ne 28-®3 [1].

eab, 3apaun, MeTOAUKA

H 00bEKThI UCCJICJOBAHUS
3akoHoM [1] OBUIO BBEACHO
ciemyromee. JHEPreTHIecKue 00-
CJICZIOBAHUS TIPOBOMSATCS B IIEISAX
oLeHKH 3()(HEKTUBHOTO UCIOIB30-
BaHHUSl DHEPreTHYCCKUX PECYPCOB
U CHIDKCHHUS 3arpar THoTpeOuTe-
JIeH Ha TOTUTUBO- U SHEproodecIe-
YCHHE.

Ileqb MAHHOTO HCCIEMOBAHUS —
(hopMUpOBaHHE HOBOTO METOIMYC-
CKOTO TIOIXOla MpH IPOBEACHHUU
JHEProaylmuTa Ha MPOMBIILICHHBIX
npeanpusaTusx. [Ipuy 3TOM OCHOB-
HOU 3aj1aucii sIBJISIETCS ONPe/ICTICHUE
KJTFOUEBBIX DHEPrOAKOHOMUYECKHX
NIOKA3aTeNe, PEKOMEHYEMBIX
K y4eTy MpH MPOBEJACHUH SHEPro-
ay;mUTa Ha OCHOBE CKBO3HOTO 3HEP-
reTHYeCKOro OajaHca.

OO0s3arenbHBIM ~ DHEpreTHYe-
CKUM OOCIICIOBaHUSIM MOAJIEKAT
OpraHu3alry He3aBHCUMO OT HX
OpraHM3alMOHHO-TIPABOBHIX (HhopM
u (hopM COOCTBEHHOCTH, €CIIH TO-
JIOBOE IMOTpeONicHHEe UMM JHEpre-
TUYECKUX PECYpCOB COCTABISECT
Oosiee 6 THIC. T YCIOBHOTO TOILIM-
Ba Wiu Oosee OJHOH THICSIYM TOHH
MOTOPHOTO TOIUIMBA. JHEPTeTH-
yeckre 0OCIenOBaHMs OpraHu3a-
LUH, eClu TOOBOE MOTpPEOICHUE
UMH DHEPreTUYEeCKHX pPEeCcypcoB
COCTaBJISIET MEHee 6 ThIC. T YCIIOB-
HOTO TOIUIMBA, IPOBOMSATCS MO pe-
[ICHUIO OPTaHOB UCTIONIHUTEIBHOM
BlIacTu CyOwbekToB Poccwuiickoii
denepannn, OTBETCTBEHHBIX 32
KOOpAWHANMIO paboT 1o 3ddek-
TUBHOMY HCIIOJIb30BAaHHUIO HEPIe-
THYECKUX PECYpPCOB.

OcHoBHOW ~ 3amadeil  dHeproa-
Hamm3a (MOHHUTOPHHTA) SIBIISIETCS
OTCJICKUBAHUE JUHAMHUKH OJHEp-
TFO’KOHOMHYECKUX MoKazaresnen
C LENbI0 TPOTHO3MPOBAHUS BO3-
MOXHBIX curyaiuid. Llens mporso-
3MPOBAHUS — OIEpeKaroliee OTpa-
KEHHWE C JOCTaTOYHOH CTETIeHBIO
TOYHOCTH BEPOSTHOCTH  PA3BUTHUS
CHTyaIli Ha OCHOBE aHAJIN3a SHEp-
TETUYECKON COCTAaBIIOIIEA  BO3-
MOKHBIX IPHYMH €€ BOBHUKHOBEHHSI.
JlO0CTOBEPHOCTh MONYYEHHBIX pe-
3yJIBTAaTOB BO3PACTAeT B CIIydae Mpo-
BEJICHNSI HMHTETPHPOBAHHOTO SHEp-
TOBKOJIOTHYECKOTO aHamka [2, 3].

Meronuka, MOPSIOK M Cpo-

KM TPOBCACHUA DOHCPICTUUCCKUX
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o0cIeIoBaHui OTIPEENAIOTCA
[IpaButensctBoM Poccuiickoit ®e-
neparmu. OgHAKO MpaBHiIa MPOBeE-
JICHIISI DHEPTeTUIECKIX 00CIIeoBa-
HUI OpraHW3alyii OBUTM TPUHSATHI
Ha ypoBHe MumnsHepro PD [4],
a 3areM MuHnpoMmsHepro P®
B Buze «Pexomennanuit» [5]. Ilpu
9TOM YyKa3aHHble PexomeHpanum,
COIMacHo [5], mpeaHa3HaYeHbI IS
IOPUANYECKUX JIML HE3aBUCHMO
oT (GopM COOCTBEHHOCTH, HCIONb-
3YIOIIUX  TOIUTMBHO-YHEpPreTHYe-
ckue pecypcol (TOP) mns mpowms-
TPOIYKLHH,
YCIYT M Ha COOCTBEHHBIC HYKIIbI

BOJICTBA OKa3aHusA
U Jp., KOTOpbIe TMPEACTABISAIOT Ha
yTBEp)KAEHHE B MUHIPOMAIHEPTO
Poccum HOpMaTHBEI, yCTaHABINBA-
€Mble Ha TIEPHOI PeryInpOBAHUS
tapudos. To ecTs, Mo CyTH Aena,
opraHu3anys padoT Mo peasu3aun
TOCYJAPCTBEHHOW TIONIUTHKH IO
3G PEKTUBHOMY  HCIOJIB30BAHUIO
TOP [1] Bo MHOTOM CBOAMTCS K Ta-
PUPHOMY pETyIHUpOBAaHUIO Hepes3
HOPMHPOBaHHE YAEITBHOTO Pacxosa
TOIUTHBA, TEXHOJIIOTHYECKUX TTOTEPh
SHEPTopPeCypPCOB U JIp.

IIpu »TOM OYEpenHBIE dHEpPTrE-
THYECKHE 00CIIe0BaHUS TTOTPEOH-
teneil TOP mpoBoxdrcst He pexe
OJTHOTO pa3a B IATH JIET U HE Yallle
4YeM OIWH pa3 B JiBa Tofia B IJa-
HOBOM TMIOpPSIIKE U1l CpPaBHEHHSA
TEeKyIIUX TIOKa3arened 3Hepro-
3 (PEKTUBHOCTH C TIOKA3aTeISIMH,

TIPEIBITY UM
cepTuduKauu

OIpeeTICHHBIMU
00cIIeI0BaHKEM,
notpedburenss TOP B cucreme
TOOPOBOIBHON cepTuduKauu
B 00MacTh paluoHaIbLHOTO WC-
MOJIb30BaHUS U COEPEIKEHHUS FHEP-
ropecypcoB (PUDP), BHecenus
M3MECHEHUN B SHEPIeTUYECKUN Ia-

CHOPT U T. 1.

To ectp Hamg3upatomme ¢QyHK-
UM SHEPTOayUTOB JIOJDKHBI OBITH
pearn3oBaHbl B paMKax CHUCTEMBI
JO0OpPOBONIEHON cepTU(UKAIT
PUDP. OnHo U3 noa0KeHui cornia-
menuss BTO no TBT ycranasnu-
BaeT IMpOBEJCHHE CepTH(UKAIIH
SHEPTOOTPEOIISAIONICH TPOXYKIIH
U TIpolieccoB npousBoxacTaa. Llens
ceprudukanun mo BTO — pamwmo-
HaJbHOE HCIOJIB30BAaHUE DHEpre-
TUYECKUX U JPYTUX PECYPCOB Kak
00s13aTeNIbHOE  YCIIOBHE — OOecTe-
YeHUs1  KOHKYpPEHTOCIIOCOOHOCTH
BbIITyckaeMoi npoaykiun. Kaxk mo-
Ka3bIBa€T MHPOBAs MPAKTHKA, I
JIOCTHOXKEHUSI 3TOW 11eH HeoOXomu-
MO CO3/1aHH€ Ha Ka)X/IOM INpeIpH-
STHU CHCTEMBI JHEPreTHYECKOTo
MeHemKMeHTa [6]. OHeproayaut
B J3TOM CHUCTEME SIBIISIETCS OJHOU
M3 COCTABIISIIONINX, KOTOPask TI03BO-
JISI€T ONPENEIUTh KOJIMYECTBCHHBIE
3HA4YEHUs MOTPeOIeHU SHeprope-
CypCOB Ha IpeanpusiTuu. Pesynpra-
Thl OTEYECTBEHHBIX HCCIIEAOBAaHUI
MOKAa3bIBAIOT, YTO OTCYTCTBHE KOM-
TUIEKCHOTO TTOIX0/1a K yTIPAaBJICHUIO
SHEPreTUYECKUMH 3aTpaTaMu  Ha
MPOMBILIUICHHBIX — TPEAIPUATHIX

SABJIIACTCA OJHHUM U3 BaKHCHIITHX

(hakTOpOB, CYIIECTBEHHBIM  00-
pasoM  CIOCP)KUBAIOIIMM  TOBBI-
IIEHWE KOHKYpPEHTOCIIOCOOHOCTH

OTCUYCCTBCHHBIX HpOPI3B0,I[PITeH€I>i
12,7, 8].

Pe3ynbTaTsl ncciaea0BaHusA

H UX 00CyXKIeHHe
CymecTByromass B HACTOS-
mee BpeMsi Ha 3aKOHOAATEIhbHOM
ypoBHe [1] cucrema sHeproaymau-
Ta B paMKax JEHCTBYIOIIMX HOp-
MaTHBHBIX aKTOB [4, 5] cmocoOHa
C KAaKOW-TO CTENEHBbI0 KOMILIEKC-

HOCTH pe€uIatb TEXHUYCCKHUE IIPO-
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61eMbl  3HEProdPPEeKTUBHOCTH U
sHeprocOepexkeHns. B ycrmoBusix
PBIHOYHOW SKOHOMHKH MpPOOIeMy
KOHKYPEHTOCIIOCOOHOCTH BO3MOX-
HO peIIaTh PH YCIOBHUH, YTO YHEP-
TeTUYCCKUH MCHE/DKMEHT SIBIISICTCS
00513aTeNTFHOM YaCTHIO BCEH CHUCTe-
MBI YIIPaBIEHUS JESTEIbHOCTHIO
npennpustust [6, 7]. B HacTosmiee
BpeMsl TOHSTHE «IHEPreTHYECKHM
MEHE/DKMEHT»  OIPEENSIOT — Kak
CUCTEMY YIIPABJICHUS SHEPreTHYC-
CKUMH CTPYKTYpaMH MPEIIPUATHS
(KOMITaHHUH) W/WITA DPHEPTETUIECKH-
Mmu pecypcamu [7]. Tloatomy 3Hep-
TOMEHEKMEHT CJIeIyeT MOHUMATh
KaK IOJICHICTEMY yTIPABIICHHUS ITPE]I-
MPUATHEM, BUIOM 3KOHOMUYECKOM
JIESITeJIBHOCTH U T.II. C UCIIOIh30Ba-
HUEM DHEPTrOAKOHOMHYECKHUX TTOKa-
3aTeNICH, MOTYYCHHBIX 110 Pe3yJIbTa-
TaM €KETOIHOr0 3HEPreTHUECKOIO
aHalm3a TPOHM3BOICTBEHHON [ies-
TENBHOCTH MPEIPUSITHS.

PaccmoTpuM BO3MOXHYIO CXe-
My SHEpPreTHYeCKOTO MEHEIKMEH-
Ta Ha TMpHUMEPEe NPEANPULTHS
JICCOTIPOMBIIIIEHHOTO KOMILIEKCa
(JITIK).

1. Omnpenenenue psiia KIFOYEBbIX
SHEPrOIKOHOMHUECKUX IOKa3are-
JIeH B TIETIOM 10 TIPEATIPHATHIO.

1.1. DHepreTuueckas CTOUMOCTb
MTPOM3BOJICTBA M OTAENIBHBIX TEX-
Jlan-

HBIM IIOKa3aTellb CIIE Ha3bIBAIOT

HOJIOTUYCCKUX MCPCACIIOB.

9KOHOMHYECKOH 3HeproddhexTus-
HOCTBIO — 3TO OTHOLICHHE (PUHAH-
COBBIX 3aTpar Ha MOTpebisieMble
SHEPropecypcsl K 00beMy cedecTo-
UMOCTH TIPOM3BOIMMOM HPOAYK-
LUH MPEATIPUATHEM U T. 1. [9].
OTOT TOKa3areiah OTpaKaeT He
TOJBKO OOBEMBI TMOTPEOIIEHHS CO-
OTBETCTBYIOLIUX SHEPTrOHOCHTENEH
1 00bEMBI POU3BOZICTBA, HO TAKXKE
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aKKyMYyJIAPYeT B ce0c TUHAMUKY
LIEH Ha pas3JItuHble SHEPrOHOCH-
TENH, CTPYKTYpY NOTPeOIsieMBbIX
SHEPrOHOCHUTENEH, AUHAMUKY IICH
NPOMBIIIIEHHON NPOIYKUUH WIN
neuIATOpOB BaJlOBOTO IMPOMYKTA,
nmomto 3arpar Ha TOP B oObemax
NPOU3BOACTBA U B CyMMAapHBIX 3a-
TpaTax Ha IpPOU3BOJCTBO. AHaio-
THYHO MOXXET pPaccMaTpUBATHCS
U DJICKTPOIHEPreTHYECKasi CTOH-
MOCTh Tpou3BoAcTBa. Poib 3TOrO
mokasarensi OyneT Bo3pacTarb IO
Mepe pean3alyy PeIeHNH 10 110-
BBIILIEHHIO 1IEH Ha MPUPOIHBIN ra3
M Tiepexosia Ha CBOOOIHBINA PHIHOK
anexTposHepruu [10].

1.2. Tlpon3BoACTBEHHasl 3HEp-
TOEMKOCTh H3TOTOBIICHHS TMPOIYK-
mun [11]. OObMHO OHa BBIpaXKa-
ercsi B aOCONIOTHBIX 3HAUYCHHUAX
CYMMapHBIX 3aTpar 3HEepropecyp-
COB, NPUXOIIIUXCA HA CAUHHILY
MPOAYKIINH,
KaJeHAAPHBI TEpHoJ BpEeMEHH

MIPOU3BEICHHON  3a

(rom, mecsI U T.1.). DTOT IOKa3a-
TENIb CIIENYeT pacCMarphBaTh Kak
(hakTHUYECKYI0 TIEPEMEHHYIO TIpO-
Jos

COIIOCTaBUMOCTH

M3BOZICTBEHHOIO IIpoIiecca.
obecrieyeHust
PEe3yJBTATOB IO TO/IaM €ro CIEdy-
€T PpacCUMTHIBaTb OTHOCHUTEIHHO
€KETOIHBIX PBIHOYHBEIX 00OPOTOB,
OTIPENIENICHHBIX B IIEHaX 0a30BOTO
roza.

1.3. Onpenenenue TEMIOB NpHU-
pocta (CHW)XEHHUS) yKa3aHHBIX
BBIIIIE [TOKA3aTelel 0 CPaBHEHUIO
C TAaKOBBIMU B MPEABIAYIINX ro/iax.
Meroauka Takux CpaBHEHHMH IpH-
BeneHa B [2, 8]. [TomoOHBIE cXeMBI
TaKMX COINOCTABIECHUH HCIOJb-
3YIOTCS B BHUJE€ JHEPreTUYECKUX
YCJIOBHM yCTOMYMBOIO pPa3BUTHUS
3KoHOMHUKH. [IpuBeneM HeKoTOphIe

W3 DTUX COOTHOIIICHUH.

TemIibl pupocTa pacxona >Hep-
ropecypcoB 43 (%) D0mKHBI OBITH
HIWJKE, YeM TEMITbl pUpocTa 00b-
€MOB B HallleM CITy4ae PhIHOYHOTO
obopota APO:

A9 <4PO.

Ilpumep pacuema

3a nepuog 2000-2005 rr. mpu-
POCTHI Ha MPENPHUATHN COCTABUIN
APO = 25 %, a mpou3BOACTBEHHAS
9HEPrOEMKOCTh BbIpocia Ha 8 %.
B atom ciywae 43=8:25=0,32 %.
Ecnu 3T0T nokasarens O30k K 1
WK Jaxe OoJbIIe — 3TO OTpHLA-
TENbHBIN PE3yIbTaT.

Ob6ecrmieucHre HEYKIIOHHOTO
©KETOHOIO CHIDKCHUSI TEMIIOB
MIpUPOCTa pacxojia 3HEpropecyp-
coB (%) Ha eguHHWIYy NPHUPOCTa
APO B HensMeHHBIX pyonsax (%):

UD),1 < (AD),, %l%,

e 1, n+1 — COOTBETCTBEHHO TIpe-
JBITYIIUN U OTYETHBII TOABL.

Takoe cpaBHEHHE T0O3BOJISET
OTCJIeKUBATh AMHAMUKY HE TOJIBKO
SKOHOMHYECKUX, HO U DHEPT03KO-
HOMHYECKUX Tokazareneit. ILlenn
TaKUX CPaBHEHWH — TIOBBIIICHHE
Ka4ecTBa TPUHUMAEMBIX YIIpaB-
JIEHYECKUX peleHui. Jlannas uenb
JIOCTATAeTCAd 3a CYET HCIOIb30-
BaHUS HE TOJBKO PYOJEBBIX IIO-
Kas3aTellel, HO ¥ 3HEPreTHYECKUX
B BHJIE KT y. T., KBT'4, KOTOpBIEC HE
TTO/IBEPKEHBI BIUSHUIO HMHQIISIH-
OHHBIX MPOIECCOB, KOHBIOHKTYPHI
pPBIHKA U T.IL.

2. DHepreTuyecKnii MOHUTOPHHT
noTpeduTesnell IHEPropecypcos 1o

HexaM WIM  TEXHOJOTHYECKHUM
nporieccaM. OcHOBHast 3ajmada —
BBIpa0OTKa  1eneBod  (QyHKImH

SHEPTOMOTPEONICHUS I KaXKIIOTO
rojipasieieHust  (IHEProy4eTHOTOo
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uenrpa). [lannas cucrema sddex-
THBHA, Korza (hakTHdeckue MOoKa-
3aTeNl CPAaBHUBAIOTCS C HOPMATHB-
HBIMH U PaCUETHHIMHU BEIUYNHAMH.

3. DHepreTMuecKuit MOHUTO-
PUHT BO3MOXKEH TMpH HAIMYUH
BHYTPH3aBOIACKOTO y4yera. Heobxo-
I¥Ma yCTaHOBKA Y3JIOB ydeTa Ha
OCHOBHBIE 3Hepropecypcol. Bre-
JpeHre BHYTPU3ABOACKOTO yd4eTa
JUCLMIUIMHAPYET MEPCOHall U I0-
3BOJIIET TONMYYWUTH JOCTOBEPHYIO
nHpOpMaII0 00 3HEpPromorpe-
OJleHNH, a 4acTo M SKOHOMHIO 32
CUeT TOBBIIIEHUS TOYHOCTH yueTa.
[osBisieTcss BO3MOKHOCTH TOYHO-
ro CBeAEHHs OalaHCOB, OIpenesie-
HUSI MECT MOBBIIICHHBIX MOTEPh H
BBISIBJICHUSI HEYYTCHHBIX MOTPEOU-
Teneld. Tonbko Ha 3TOM 3KOHOMHUSA
3NEKTPOIHEPTHH MOXKET COCTABUTH
1o 10 % [12]. Koneunas 1ens BHY-
TPU3ABOACKOIO ydYeTa — CO3JaHHUE
aBTOMAaTH3HPOBaHHOM CHCTEMBI
KOHTPOJII M yd4eTa 3Hepropecyp-
coB (ACKYD) B menom mo mpen-
npusathio. Co3fgaHue Takod CcH-
CTeMBbI OCOOEHHO aKTyaJbHO MpHU
OZHOCMEHHOU paboTe, HampuMmep
MO3BOJIAET CHUXKATh PACXOf TEIUIO-
HOCHTEIIS B HOYHOH TEPHO]I, B BOC-
KPECHBIE THU U T.II.

4. Ina pacuéra UCIONb30BajICA
METOJ] CKBO3ZHOTO DJHEpPIreTHYecKo-
ro a"amusza [12]. PaccuuThiBamuch
npen-
NPUSITHS ¥ OTICTBHBIX KPYITHBIX

SHEpPreTUYecKrue OaaHChl

noapazaenenuii. OcoOeHHO Iiere-
COO0pa3HO TOCTPOSHUE 3HEproda-
JIAaHCOB Ha OCHOBAaHWHW JAHHBIX HH-
cTpyMeHTaIbHOro yueta [13]. Huke
MIPUBEACHBI  PE3YJIBTaThl  pacueTa
CBOJTHOTO DHEPIreTHYECKOTO OaliaH-
ca ogHoro u3 npeanpustui JIIIK,

KOTOpBIE MIPE/ICTABIEHBI B BUJE JTU-
arpammel (pUCYHOK).
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b Ty %
—+27809 (morpednenue) — 100 %.
ITotepu:

— 268 (xommpeccopras) ~ 1,0 %;

—-600 (ocBemienue) ~ 2,0 %;

—+12539 - 45 %,

— 10690 (3aTpaTs! IIpu MPOM3BOICTBE U PacIIpeieIeHUH TETIOTH) — 38,5 %;

— 30 (cxaThIif BO3MyX Ha BCTIOMOTATEIBHEIC HYKIbI);

—-2277 (ororuienue u BeHTWsALus) — 8,2 %.
TexHoMOrMUeCKOE UCHONB30BaHHE!

— B ToM uucie Temiora 6300 — 22,6 %.

A\

Jluarpamma sHepreTudeckoro 6ananca npeanpusatus JIIK
LPC Enterprise Energy Balance Chart

W3 muarpaMmsbl BUAHO, 9TO TIOTE-
pH Ha TpeoOpa3oBaHKe TOTLINBA CO-
craBuiu 38,5 %. [Ipu 3ToM ocHOB-
Has CTaThd Pacxofa JTOM TEIUIOTHI
b 8,2 + 22,6 = 30,8 % ot Bcero
o0beMa TOTpeOsIeHNsT SHEPIUU Ha
npeanpustuu. IlogobHas cutya-
usl Ha OOINBIIMHCTBE TPEIIpPHs-
tuit JIIIK u apyrux sHeproeMkux
otpacneii. OmHa U3 MPUYNH TaKOH
CUTYyaIlill — OTCYTCTBHAE KOMOWHH-
POBaHHOH BBIPaOOTKU TEIUIOBOM H
AIEKTPUUECKON SHEPTUM.

5. TIlomgroroBka mocoOWii IO
SHEPreTHYECKOMY  MEHEIKMEHTY
JUTS TIepcoHana npeanpustus. Cre-
IyeT OTMETUTb, YTO TIOIOOHBIE Me-
TOJMYECKUE MaTepHajbl HCIOJb-
3yIOTCA Ha MHOTHX 3apyOeKHBIX
npennpuarusix [6, 13].

6. IlpuoOpeTeHue, ocBOEHHE U
pEryisapHOe HCIIONB30BaHHE Iepe-
HOCHBIX aHaJU3aTOPOB JUIS BEISB-
JICHUS] MECT 3HAUYUTENBHBIX TIOTEPH,
BOCCTaHOBJICHHUS PEKUMOB pabOTHI
oOopynoBaHus. Bo3MoXKHBIE BHIBI
TaKoro 000Py/IOBaHMUSL:

— KOHTaKTHbIE U HH(paKpacHbIE
IU(PPOBBIE TEPMOMETPBI;

— aHaJM3aTOpPbl 3JIEKTPOINOTpE-
OJeHMS U Ap.

Crnenyer OTMETHTH, YTO JaxKe
MPA HAIMYAW  DJIEKTPOCUYETINKOB
HE BCErJa JIETKO MONMyYUTh rpaduk
JIOKaJbHOM HATrpy3KH NOTPEOIeHNSI.
AHanuzaTop SNEKTPONOTPeONeHHS
MO3BOJISIET PELINTH ATy 33/1auy.

7. Kak ObUIO IIOKa3aHO BHIIIIE,
Ha oOciemryeMoM TIpeANpPUSITHH
MOXeET OBITh 3HAYUTEIBHOE CHU-
KEHHE TOTPeOIeHHs TOIUINBA ITy-
TEM €ro paclIMPEeHHOTO HCIIONB30-
BaHMs. BapuaHT Takoro moxxozna
BO3MOXXEH Ha TIpUMEpE Iepexona
Ha KOTEHEpaI[OHHBIC YCTaHOBKH
Mo BBIpAaOOTKE TEMJIOBOW W 3JIEK-
Tpudeckoi sHepruu [6, 13].

Kax BuaHo u3 npuBeaeHHOH
BBHIIIIE CXEMBl HHEPTETHYECKOTO
MEHEDKMEHTa TPEeNNpHUITHs, OH
dopmupyeTrcss Ha  HECKOJBKHX
YPOBHSIX.

OmnpeneneHue HHEPrOIKOHOMHU-
YEeCKHX ITOKa3aTeNiell U UX MCIIONb-
30BaHHE MpPU TPOTHO3MPOBAHUH
CHUTYaIllil pa3BUTHSI MPOW3BOJCTBA
(oram 1 mpeayaraeMoi CHCTEMBI).
YpOBeHb TOJTOTOBKU IPUHSATHS
YIIPaBJICHUYECKUX PEIICHUM.

MoHuTOpHHT norpeduTenei
SHEpPropecypcoB U COCTaBIICHHE

OHEPIETUICCKUX 0aJlaHCOB C BBI-
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sIBJICHHEM OOBEMOB IIEJIEBOTO HC-
MOJIb30BAHMS SHEPropecypcoB
(TEXHONMOTHYECKOTO, DHEpreTHYe-
CKOTO U JIp.) ¥ OIIpe/ieNIeHNE TIOTePh
(orTams! 2, 3, 4). YpoBeHb OaiaHCO-
BBIX pa3paboTOK IO 1IeXaM U TEXHO-
JIOTUYECKUM TIPOIECCaM.

PazButHe coOCTBeHHON MeTo-
JYeckol U TpuOOpHON 0a3bl mis
BBISIBJICHHST MECT 3HAYUTEIbHBIX
NOTEPb, Pa3pabOTKU TEXHOJIOTH-
YeCKUX perIaMeHTOB 3HEpProdd-
(heKTHBHOI PabOTHI 000PYITOBaHUSA
(otambr 5, 6). IloarperarHsrii ypo-
BEHb.

BrisiBieHHEe W OCBOEHHE TIPO-
IPECCUBHBIX CXEM KOMILJIEKCHOTO
WCTIONIb30BAaHUs TOIJIMBA, BTOPHY-
HBIX OTXOMOB | 1p. (3Tam 7). Ypo-
BEHb CHCTEMHBIX PELICHUM.

B npennaraemoii cxeme »Hepre-
TUYECKOTO MOHUTOPHHTA C UCIIOJNb-
30BaHHEM METOJOB 3HEpProaHaIn3a
CYIIECTBEHHO BO3pacTacT poib
DHEPreTUYECKUX  00CIenOBaHMNA
(oHeproaymutoB). llenecoobOpasna
pa3paboTKa TIUIaHa SHEproayauTa
KQKJIOTO TPENNPHUSITUS, TaK Kak
TEXHOJIOTHYECKasi CXeMa BBIIOJI-
HEHUSI DHEPTeTHYECKOr0 00Cieno-
BaHUS BO MHOTOM OIpEACISETCS
TUIIOM O00CJIEyeMOro Mpearpus-
THSI, €r0 OTPACIEBOM IMPUHAIICK-
HOCTBHIO (BHJIOM OSKOHOMHYECKOH
JeITeNIbHOCTH). BBRI3BaHO 3TO TeM,
YTO OINpEACICHUE THUIA MPEANPHs-
THSI TIO3BOJISIET BBIOPATh OOBEKTHI
Ul CpaBHEHHsA. B ympomieHHOM
BUJIE BCE MPENNPHUSITHS MOXKHO pa3-
JIETIATH Ha JIBA THIIA:

— TPOM3BOIUTEIM MOHOIIPO-
JyKTa, T.€. OAMH U3 BHIOB TOBapa,
MPOU3BOJANMBIX Ha MPEANPUITHH,
SBJIACTCA OIPEACIAIOIUM. JTOT
MPOIYKT U BBHIOMPAETCS OOBEKTOM

JUTSI CPAaBHCHHS,
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— TIPOM3BOIUTENN Pa3HOOOpPa3-
HBIX ToBapoB. Ho u 31mech B 60ib-
HIMHCTBE CJIy4aeB €CTh OOLIHi
OOBEKT JJISI CPaBHEHUS — HCXO-
HBIH CBIPhEBOI pecypc. OcobeHHO
ato xapakrepHo ans JIIK. Ilo-
JABJISIONICE OONBITUHCTBO TIPE-
OPUSTUI — TIPOU3BOAUTENN MOHO-
npoaykroB  (danepa,
JIeJioBast U T.11.). Ml BceX X CBSI3HI-

ApCBECHUHA

BaeT OOIMH CHIPbEBOU pecypec —
JpeBecuHa. B cBA3M ¢ 3TUM OHH
o0beanHEHB! M 00umMMH (hopmaMu
CTaTUCTUYECKOM oTueTHocTH [14].
[Ipu >TOM OONBIIMHCTBO W3 HUX
SBJSIFOTCS TPEANPUATHSIMU C TIOJI-
HBIM JIECONPOMBIIUIEHHBIM TEXHO-
JIOTUYECKUM LUKJIOM, HO TIPU 3TOM
MIPOHM3BOAAIINMHU B OCHOBHOM OZIMH
BUJI TOBapa, Hanpumep Ganepy, HO
Pa3Ho0OPa3HOTO 10 CBOEMY COpTa-
MEHTY.

Hpyrum BaxHbIM  (hakTOpOM,
BIIMSIOUIMM Ha CXEMY SHEproay/u-
Ta, SBIAIOTCS €r0 IEeNH, KOTOpbIe
BeChMa pa3Hoo0OpasHsl [4, 5]:

* 3(QPEKTUBHOCTL UCIIOIH30BA-
Hus TOP;

* Ka4eCTBO SHEProCHAOKEHUS;

* HAJIEKHOCTh DHEProcHabxe-
HUSI;

* MpUBEICHUE KOHKPETHOTO
JHEProoObEKTa B  COOTBETCTBHUE

C TPEABIBIAEMBIMHU K HEMY Tpe0o-
BaHUSIMHU U JIP.;

* MEPBUYHOC WM OUYEPEIHOC
o0cIeioBaHue.

B mocrennem cnydae oCHOBHas
IEeNb DHeproayaura — 310 3dek-
TUBHOCTbH UCTIONBE30BaHusI TOP kak
MOCTYMAIOIINX CO CTOPOHBI, TaK
U TOJy4aeMbIX B BHUJIC OTXOJOB.
OHeprod3(h(HeKTUBHOCTh HATIPSIMYIO
CBsI3aHA C SKOHOMHYECCKUMH I10-
Ka3aTesiIMUA  JICATSIILHOCTH  TIPE/-

npuarusa. Hecmorps Ha TO, 4TO

yAETbHbIE TOKA3aTelnd 3JHEpProrno-
TpeOJIeHHsT CKII/IBIBAIOTCS U3 (aK-
THYECKHX OOBEMOB HCIIOIB3yEMBIX
SHEPropecypcoB Ha MHOTOYHCIICH-
HBIX paboYMX MecTax, IJie MpuMe-
HSIETCS CaMo€ Pa3IMYHOE TEXHOIO-
rHYecKoe 000pynoBaHUE, B HAIIEM
Cllydae BCE 3TH DHEPreTH4YecKHe
IIOTOKH OOBEIMHEHBI OOIIUM O0b-
€MOM JIJIsl CPABHEHHUS B BHJIE OTIpE-
JETISIOMIEH POy KITHH.

ObpatuMcst K  COBpEeMEHHBIM
TEXHOJIOTHSAM DdHeproayaura [15].
Cnenyer BBIIENUTH TpU HanbO-
Jiee PpaclpOCTPaHEHHBIX IOAX0AA
K TIPOBEIICHUIO B OTEYECTBEHHOM
MIPaKTUKE IHEPTeTUYEeCKUX O0O0CIe-
JIOBaHHUH.

1. IIpomyKTOBBIN MOIX0M, KOTIa
OTIPENIEIISTIOTCS PACXO/Abl SHEPTOpe-
CYPCOB M0 K2KJOMY THITY 000py/I0-
BaHUS M TAIOTCS] COOTBETCTRYIOIIHE
pexoMeHaauuu. VIMeHHO —Takoi
MOAXO0J] BO MHOTOM M UCTIOB3YETCSI
pu  00CTIeIOBaHUH TIPEATIPUSTHIA
B COOTBETCTBUH C CYIIECTBYIOIIH-
MU MpaBuiamu [4, 5].

2. Bribop Bemymiero Kpurepws.
OcHOBaH Ha OIpENeNeHHN YAeb-
HBIX DHEPreTHYECKHX IoKazare-
Jed TpeIpHATHS B LEIOM H €ro
MTOJPa3Ie]IeHuii  W/WIN  KPYITHBIX
SHEPreTHUECKHX  THOTpeOHuTenei
(obopymoBanmst). Jlaercs cpaBHe-
HUE C HOPMATUBHBIMH, JYYIIUMH
OTpPACeBBIMHU TIOKa3aTeIsIMH H T.1I.
BapuaHTel BemylIuX KpUTEPHEB
IIPUBEICHBI BHINIE W PACCMOTPEHBI
B[2,3,8,9].

CrnemyeT OTMETHUTB, YTO B COBpE-
MeHHOW ITepmanum [16] wucnons-
3yeTcsl CIEAYIOINI MoKazaTelb —
OTHOCHUTEJBHBIM:

TEMIIbl  POCTa

9Heprodh(HeKTUBHOCTH  JTOJDKHBI
OIlepekarh TEMITBl POCTa JHEPro-

norpebnenns. B kakoii-To mepe 3To
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aHaJOr DYHEPreTHYECKOW CTOMMO-
CTH NpoAyKuuu [9].

[osTomMy wnenecoobpasHo mpo-
BECTH TMapaJUICIbHYI0 OLEHKY 3(-
(DEeKTUBHOCTHU JESITENILHOCTU MPEA-
MOPUATHS U TI0 3TOMY TOKa3aTedio.
IIpu 3TOM B KauecTBe MOKa3aTels
9Heprod((HEeKTUBHOCTH  CIEAYET
UCTIONb30BaTh TAaKKE TPOHU3BOI-
CTBEHHYIO HEPrOEMKOCTh, TaK KaK
3TOT MOKa3arelb PEKOMEHIIOBaH
B HaIlMOHAJIBHOM cTaHmapte [11].
To ecTb MMEIOT MeCTO JiBa BEy-
mux Kputepus. B aTom ciyuae
notpedyeTcsi OIpeeeHne yuelb-
HBIX DHEPreTHUYECKHX IMOKa3arelei
npeanpusTus (IPOU3BOACTBEHHBIX
SHEProeMKOCTeN), a TAK)Ke CpaBHe-
HHE TEMITOB pocTa 3Heprodddex-
TUBHOCTH W SHEPronoTpeOIeHus..

CMemaHHBI OAXOM MOApasy-
MEBAeT HCIIONb30BAHUE MPUHIIUIIA
«BENYLIETO KPUTEPHUS» M  «IIPO-
IYKTOBOHM CXeMBD», 0COOEHHO €CIIH
ecTh 00OpYIOBaHUE WM «Yy3KHE
MECTay, Ie€ UMEIOTCS WM MOTYT
OBbITh SIBHBIC SHEPTeTHUECKHE TI0-
TEPH.

B namewm ciyvae npu HanuIuu
nii GopMHUpPOBaHUH HA TIPEIPH-
SATHA CHCTEMBI JHEPTEeTHUYECKOTO
MEHEDKMEHTa  ONPEACIISIOLIIM
TEXHOJIOTHUYECKHM TPHEMOM 00-
CIIEZIOBaHUS JIOIKEH OBITh OAWH
WIK JBa BEOYIIUX KpUTEPHS.
OnHuM W3 HHUX B OONBIIMHCTBE
CIIy4aeB JTOJDKHA OBITH TPOU3BOJ-
CTBEHHasl 3HEPrOEMKOCTh H3I0-
TOBJICHUSI ONpEACISIONEH Mpo-
IYKIIMH, TaK KaK 3TOT TOKa3areib
9HEProdpHEeKTUBHOCTA HHTETPH-
POBaH Tar>ke U Mo YPOBHSIM YIIpaB-
nenust [11]. [IpogykToBslit moaxon
OLICHKON

CJICAYCT OIrpaHUYIUTDH

BBITIOJIHCHUA IIPOrpaMMbl  3HEP-

rocOepeXeHnuss  IPEANPUATHEM.
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IIpu ee oTCYyTCTBUM pE3yNNBTATHB-
HOCTHh paboT mo 3HeprocOepexe-
HUIO CJeyeT OLIEHHBATh MO UTO-
raM BBITIOJIHEHHUS PEKOMEHIAINH,
NPEUIOKEHHBIX I10 pe3yJbTaram
HpeIbIAYILETO SHEPTroayAnuTa.
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COBEPLUEHCTBOBAHWE METOAOB NOJTYYEHUA U OBPABOTKM UH®OPMALIUA
AnA ECTECTBEHHOIO 3APACTAHUA HAPYLWLEHHbIX 3EMENb MPU YITNEQOBLIYE

E. B. AHSHOBA — xanauaar cenbCKOX03UCTBEHHBIX HAYK, TOIICHT
Kadeapel mpuKITaTHON HHPOPMATHKH,

Ten.: 89122506996

e-mail: anyanova2010@yandex.ru

OI'BOY BO «VYpanbckuil rocy1apcTBEHHBIH 1ECOTEXHUUECKUI YHUBEPCUTETY,
620100, Poccus, ExarepunOypr, Cubupckuii Tpakr, 37,

Kniouesvie cnosa: mexanusm npuHamus peuieHutll; QyHKYUOHANbHAS MOOeb, MexXHOI02UecKull npoyecc;
Dpexynbmusayus HapyueHHbix 3emeilb, eCmecmeeHnoe 3apacmanue meppuKkoHos.

Crarbst HampaBieHa Ha pa3pabOTKy U COBEPIIEHCTBOBAHWE METOIOB MONy4YeHUs M 00paboTku MH(popMarm-
OHHO-aHAJIMTUYECKOW MH(OPMAIMK I 33/1a4 JIECHOTO X03siiicTBa. COBEpIICHCTBOBAHNE aHAM3a YIIPABICHUS
W MEXaHW3MOB MPUHATHUS perieHus dpPekTuBHO ¢ nomotnsio TexHonornu IDEF3. OcHOBHBIM cozepikaHueM
paboTHI ABISIOTCS TEOPETUUECKUE U MPUKIIAIHbIE NCCIECIOBAHUS CHCTEMHBIX JIOTHUECKHUX CBA3EH U 3aKOHOMEp-
HOCTel (PYHKIMOHHPOBAHUS OOBEKTOB MPHU €CTECTBEHHOM 3apacTaHWU TEPPUKOHOB. OmpeneneHbl MEXaHU3M H
MOJIENTb YIIpaBICHUS TEpBUYHON HHPOpMaIeii, KoTopas oOpadareBaeTcs, Mpeodpasyercs IS UCCIICAOBAHUS
B CJIOXKHBIX COLIMATBbHO-3KOJIOTHYECKUX CHCTEMaX HapyLIEHHBIX 3€MENb C LEbI0 MOBBIIIEHHUS 3 dheKTHBHOCTH
U HAJISKHOCTH MX (YHKUHMOHHPOBAHUS, a UMEHHO pa3palaThIBarOTCs MPaKTUUECKHUE PEKOMEHIALUH 10 YCKO-
PEHUIO BOCCTAHOBUTECIILHBIX IMPOIECCOB HAPYHICHHBLIX 3€MEJIb IIPU yrneao6blqe. Hpe)Z[CTaBJIeHHBIe MEXaHNU3MbI
YIpaBJIeHUs [T03BOJISIFOT MOBBICUTH 3(P(hEKTHBHOCTh €CTECTBEHHOTO 3apacTaHus HApYyLIEHHbBIX 3€MeJb IIPU yIvie-
no6brye. Chopmuposana monens IDEF3, onuceiBaronM orpeeeHHy0 JOTHUECKYIO OCIeI0BaTeIbHOCTD U3~
YUYEHUSI €CTECTBEHHOI'O 3apacTaHus HapyUIEHHBIX 3eMeNb. JJaHHBIA METO| MO3BOMISET ONPENEIUTh JalbHENIINe
JEWCTBUS UCCIIEIOBATENS, YTO SBISIETCS HEKMM aJTOPUTMOM, OMHUCHIBAIOIIUM MOCIEI0BATEIbHOCTD BBIBICHUS
JMYYIIUX YCIOBHUH ISl 3apacTaHKs HapyLIEHHBIX 3eMelb. MeXaHn3M MOCTPOEHHs MOJIeNiel YUUThIBaeT 0COOCH-
HOCTHU 30HAJIbHO-KIIMMAaTHYCCKHUX YCHOBI/II‘/‘I, reorpa(imquKoro TTOJIOKCHUA UCCIIEAYEMbBIX 06’BeKTOB, HaKOITIJICHUA
U IepepaclpenesieHusl CHera, cocTaa 1nous 3emenb. Merogonorus IDEF3 sBnsercss craHAapToM TEXHOJIOTHYE-
CKOT0 Ipoliecca U IPef0oCTaBIsIeT HHCTPYMEHTApHH AJIs1 HAIATHOTO UCCIIEN0BAaHMS U MOJIEIMPOBAHUS CLIEHAPHS
MpoIiecca BOCCTaHOBIEHUS 3eMerb. C MOMONIBIO pa3pabOTaHHOTO aHAIIN3a M allTOPUTMa CIIOCOOOB UCCIIETIOBAHUS
€CTECTBEHHOTO 3apacTaHus HAPYIIEHHBIX 36MeIb CO3AAHbl METOANYECKHE TOAXOABI BBIABICHUS JIyUIINX yCIOBUI
JUISL 3apacTaHysl TEPPUKOHOB, MO3BOJIIONIME MOAOUTH K PEIIeHHIO (PyHAaMEHTaIbHON MPOoOIeMbl BOCCTaHOBIIE-

HUS 3€MEJIb B JIECHOM XO3SIHCTBE.

IMPROVEMENT OF METHODS FOR OBTAINING AND PROCESSING INFORMATION
FOR NATURAL OVERGROWTH OF DISTURBED LANDS DURING COAL MINING
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The article is aimed at developing and improving methods of obtaining and processing information and
analytical information for forestry tasks. Improved management analysis and decision-making mechanisms
are effective through IDEF3 technology. The main content of the work is theoretical and applied research
of systemic logical connections and patterns of functioning of objects in natural growth of terricons. The
mechanism and model of management of primary information, which is processed, transformed for research in
complex socio-ecological systems of disturbed lands, is defined in order to increase efficiency and reliability of
their functioning, namely development of practical recommendations for acceleration of restoration processes
of disturbed lands in coal mining. The presented control mechanisms make it possible to increase the efficiency
of natural growth of disturbed land during coal mining. A IDEF3 model is formed describing a certain logical
sequence of studying the natural growth of disturbed lands. This method allows to determine further actions
of the researcher, which is some algorithm describing the sequence of identification of the best conditions
for growth of disturbed lands. The mechanism of model construction takes into account the peculiarities of
zone-climatic conditions, geographical location of the investigated objects, accumulation and redistribution
of snow, composition of land soils. The IDEF3 methodology is a process standard, and provides tools for
visual research and modelling of the land restoration process scenario. With the help of the developed analysis
and algorithm of methods of investigation of natural growth of disturbed lands, methodological approaches
have been developed, identification of the best conditions for growth of terricons and allowing to approach the

solution of the fundamental problem of land restoration in forestry.

Beenenue
COBepIIICHCTBOBAHUE  METOIIOB
MOJTy4eHUs M 00paboTKu HH(OopMa-
MM IS €CTECTBEHHOIO 3apacTa-
HUSI TIpU yIiienoOblde COCTOUT B
pa3paboTKe HOBBIX MEXaHH3MOB H
Mogiesiell ynpaBieHuss OOBbEKTaMU
uccuenoBaHus. MeToapl mporiecca
WCCIIEIOBAaHMUS  IMO3BOJIIIOT ~ MaK-
CHUMAJILHO COKPaTWUTh 3aTparbl Ha
BOCCTaHOBJIEHHE HapYIICHHBIX 3€-
Melb. MexaHu3Mbl (POPMUAPOBAHUS
monenu IDEF3 u ee ypoBHu cie-
HapHs ONPEICISIIOTCS YCIOBUSIMU
ONMCaHWUA  TOCIENOBATEIHPHOCTH
U3MCHECHUM CBOMCTB 00BEKTa WC-
cnenoBanus. B cBs3u ¢ Gompmm
00beMOM aHATU3UpyeMOH WHQOP-
MaluH 1eecoo0pa3Ho MPUMEHSTh
(YHKIMOHAILHOE  MOJIEITMPOBa-
HUe, WH(OPMAIMOHHBIE MO,
MO3BOJISIIOLINE B COBOKYITHOCTH
(dhopmanm3oBarh pa3pabOTKy HO-
BBIX TEXHOJIOTHH, YTO 3HAYUTEIHEHO
obrneryaeT TPOBEICHUE IOJIEBBIX,

aHAUTHIECKUX padot. Ompenene-

Hbl HOBBI MEXaHU3M OpHUEHTAIUU
Ha HCCIEAYEMBIX 3eMJISIX U MOJIENb
yIpaBleHHUS TEPBUYHON HHPOP-
Maliel ¢ LENbI0 TOBBIIICHUS (-
(beKTMBHOCTH W HAJEKHOCTH HX
(yHkmonupoanus. B naHHOM
HCCIIEIOBAHUN COBEPILIEHCTBYETCS
MH()OPMAIIMOHHO-aHAIUTHYE CKH
a"anu3 ¢ nomolnbo mogenu IDEF3
JUISL TIOCTPOEHUSI TEXHOJIOIMUECKO-
ro mpolecca OINPENeNeHUsl Nalb-
HEWIIMX NEWCTBHM Ha HCCIeaye-
MOi1 0071aCTH, KOTOPBIE OTTMCHIBAIOT
BECh HEOOXOAWMBIA aITOPUTM C
TOYHOCTBIO, JOCTATOYHOM JIJIs1 KOH-
CTPYKTHUBHOTO MOJIETTUPOBAHHUSA
NpoLecca BOCCTAHOBIICHUS 3€MEIb
npu  ymienoosrde.  MeTomonorus
IDEF3 sBisiercst cTaHmapTOM TEX-
HOJIOTHYECKOTO Tporiecca (QyHK-
[IMOHAJILHOTO TMPOEKTUPOBAHUS U
NPEOCTABISAET HMHCTPYMEHTApH
JUIS HAITIIAHOTO HCCICAOBAaHUS H
MOJEIIMPOBAHUS CLEHApUs €cTe-
CTBEHHOI'O 3apacTaHusl HapylIEH-

HBIX 3emenb [ 1-3].

Ienp, 3axa4un, MEeTOAMKA
HccIe 0BaHNSA

Ilens 3akimodaercss B IPEACTaB-
JICHAW TIOCIIEIOBATENIFHOCTH JeH-
CTBHMH, XapaKTEpUCTUK, PEKOMEH-
Jauuii  orpeseneHus  (aKToOpoB,
BIMSIONINX HAa 3apacTaHuWe Hapy-
LIEHHBIX 3EMEb.

3agaun, TOCTaBIEHHbIE HCCIIe-
JOBaTeIIeM:

* aHanu3 uHpOpMaNuH, T.€. 00-
paboTKa pa3IMYHBIX BHIOOPOK WH-
(hopmartum, cenaHHbIX TIPU UCCIe-
JOBaHMH HAPYILICHHBIX 3€MEIb;

* HM3yYEHUE 3aKOHOMEPHOCTEU
€CTECTBEHHOTO 3apacTaHusl Hapy-
LIEHHBIX 3€MeNb TPH YIIeA00bIYE;

* pa3paboTka MOJIENN TEXHOIO-
THYECKOTO TIpoIlecca pPeKOMEeH[Ia-
Uil JUId eCTECTBEHHOIO 3apacTa-
HHUS, a TaKxke I AaJbHEHIIero
WCTIOJTb30BaHUS 00BEKTOB HCCIIEI0-
BaHMUsL.

Hns yckopeHus mpoiiecca ecre-
CTBEHHOTO

3apacCTtaHuss 3€MCJIb,

a TaKxke A ;[anLHeﬁmero nux
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WCTIOJIb30BAHUS TIPUMEHSIIACh Me-
togonorus IDEF3, xotopast siBis-
eTcd CTaHAApTOM TEXHOJOrude-
CKOTO TIpoIiecca W TPEeIOCTaBISIET
WHCTPYMEHTapUM Ul HaSLIHOTO
WCCIIEIOBaHUSI U MOAEIMPOBAHUSA
crieHapus mporecca [4, 5].

Mogens IDEF3 TexHomornye-
CKOTO0 TIpoIlecca €CTECTBEHHOTO
3apacTaHus TEPPUKOHOB CTPOUTCA
C Y4eTOM OCOOEHHOCTEH 30HaJb-
HO-KJIMMAaTH4YeCKUX YCIOBHM Ha
nccnenyeMsix Teppukonax. Ot Ha-
KOIUICHHSI M TepepacrpeneieHus
CHera 3aBUCSIT IIpOMEep3aHue TPpyH-
TOB U BIIOCJIEICTBUN €CTECTBEHHOE
3apacTaHle TEPPUKOHOB TPaBSIHU-
CTOM M JpeBECHOIl pacTUTENbHO-
CTBIO, COCTaB MOYB (IIPUCYTCTBYIOT
aprWUINTHI, AJNEBPOJMTHI, Iecya-
HUKHU 1 U3BECTHSK C BKJIIOYEHUSIMH
Y1) ¥ BO3MOXKHOCTH HCIOJIB30-
BaTh UX PECYpPCHBIN MOTEHIHAN IS
JOCTH)KEHHS IPUEMIIEMOT0 YPOBHS
SKOJIOTMYECKOW HAarpy3K M Mak-
CHMaJILHOTO BO3BpaTa peCypCHOrO
uukia [6].

C mno3unyit  (yHKIIMOHAIEHOTO
MOAX0Aa M METOHOJIOTHU pecypc-
HOTO yTIpaBieHUs NpU pa3paboTKe
cTpareruu oOpaIeHus ¢ paHee Ha-
KOIUICHHBIMH MaTepHaiaMu Heo0-
XOMMa MX KOMIUIEKCHasl OIleHKa
KaK aJropurMa JIEHCTBHi, B KOTO-
PBIX 3apacTaHue OTBAJIOB SBISET-
Csl TIpeIMETOM HCCIIE0BaHMs TpU
OTIPEIETICHHBIX YCIOBHSX 3KCIIO3H-
LUH, KPYTU3HBI CKJIOHA, IJIONOPO-
JIHsI TIOYB, HAKOTIJIEHHUS CHETa.

TeppUKOHBI B CHILy 3aJIOKEHHO-
0 B HUX PECypCHOTO IOTEHIHA-
Jla SBJSAIOTCS HMCTOYHHKOM CBIpBS,
B YAaCTHOCTH OepeTcs IPyHT I OT-
CBITKH JOPOT, a TAKXKE AJISI UCTIONb-
30BaHUs B CMECSAX IPOU3BOJICTBA
[ITAKOOTOKOB.

MexaHu3Mbl (hopmMupoBaHHS
monenu IDEF3 u ee ypoBHU ciie-
Hapus ONpPENENAIOTCS YCIOBUAMHU
ONMHCAHWA  MOCIEeI0BATEIHLHOCTH
W3MEHEHUI CBONCTB 0OBEKTa WC-
CIIEIOBaHUS, WX KaueCTBEHHBIMU
M KOIIMYECTBEHHBIMU XapaKTepH-
CTHKaMH, YCIOBHSIMH WX Teorpa-
¢uueckoro monoxkenus.. Ha Be160p
CTpaTeTUu aJlropuT™Ma O0O0pPabOTKH
C paHee HaKOIUICHHBIMH MaTepHa-
JaMu BIMSIOT Pa3iM4HbIe (aKTo-
pPBl — COIMAIBHO-3KOHOMHYECKHE,
JKOJIOTUYECKHE, TEXHHUKO-TEXHO-
JIOTUYeCcKue, KiauMaroreorpaduye-
CKHE W JAp., KOTOPBIE OIMPEAETISIIOT
BO3MOXKHOCTh peallu3allid MOJe-
71, pa3pabOTaHHON Ha OCHOBE BBI-
OpaHHOI aNTOPUTMHYECKON CTpa-
TErWu YIPaBJICHUS] €CTECTBEHHBIM
3apacTaHMeM, U €€ MCIOJIb30BaHUA
B KOMIUIEKCE COLMAIbHO-3KOHO-
MHUYECKOTO Pa3BUTHUS TEPPUTOPHHL.
IDEF3

OIMUCBIBACT ONPEACICHHYIO JIOI'U-

dopmupyemas  MojeIh
YEeCKYIO IMOCIIe/IOBAaTeIbHOCTD H3Y-
YEHHsI €CTECTBEHHOI'O 3apacTaHus
TEPPUKOHOB W TIO3BOJISIET OTIpe-
NEUTh JaJbHEHUIIne OeUCTBUSA
HCCIICIOBATEIA, YTO SIBJISICTCS He-
KHM aJTOPUTMOM, ONMHMCHIBAIOIIMM
MI0CJIEOBATENLHOCTS  BBISBIICHHS
JYYIIUX YCJIOBHMA JJIS 3apacTaHus
TEPPUKOHOB.

Hamu mnpemioxken anroputm
00pabOTKH paHHEEe HAKOIUICHHOW
vH(pOpMan¥, OCHOBAaHHBIA Ha
merononorun IDEF3, ¢ yuerom
MECTHBIX  KIuMaroreorpaduye-
CKHX yCIIOBUH, HAKOTIJICHUS CHETA,
COCTaBa IOYB OTBAJIOB, KPYTH3HBI
CKJIOHOB, C BO3MOXKHOCTBIO COIIH-
AITHHO-D)KOHOMHUYECKOTO Pa3BUTHS
BOCCTaHABIIUBAEMBIX TEPPUTOPHIA.

[Ipennaracmas METOHOJIOT S

BbIOOpa aJITOpPUTMa JEHCTBHUM OIH-

Ne 4 (71), 2019 .

CHIBAaET ONPEJECICHHBIA TMOPSII0K
OLICHUBAHUS JYYILErO 3apacTaHus
TEPPUKOHA U OIPEEIIIET PEeKOMEH-
JTAITH JJIST €CTECTBEHHOTO 3apacTa-
HUSL TEPPUKOHOB YIOJBHOW MHpoO-
MBIIICHHOCTH (puc. 1).

JlanHyro guarpaMMy 9uTaeM
CJIeIYFOIIUM 00pa3oM: Ha TEPPHUKO-
HE OMpeesieM SKCIO3UIINIO, KPY-
TH3HY CKJIOHA, 3aTEM MIEPEKPECTOK
¢ npedukcom J1, obo3HavarOIHIA
TUI «ACHUHXPOHHOE COCAMHCHHE
WJIN» — 3TO 3HAYUT, YTO Mpelie-
CTBYIOIIMI mpoLecc 3aBeplieH,
a OJHO WU HECKOJIBKO CIIEIYIO-
WX IEHCTBUH JOMKHEI OBITEH 3a-
nyuieHsl. Eciu ceBepHast uiiu Boc-
TOYHAs HKCIO3MIUSA CKJIOHA, TO
MEepeKpecToK J2 — «aCHHXPOHHOE
coequaenue NJIN» — wiu nogsrem
K TIJIaTO, WJIM HUDKHSS YacTh OTBa-
na. Ha mogbeMe K mraTo CHHXKEHO
€CTECTBEHHOE  BO300HOBJICHHE,
M3-3a2 CHJIBHBIX BETPOB IIPOUCXO-
AT BBIAyBaHWE CHETAa, B CBI3H
C3THUM MUHHUMAJbHOE YBIAKHEHUE
TPYHTa, 3aHUXKEHO ILIOAOPOIUE
IMOYB.

B HkHeH yacTu U 'y HOAHOXKUS
oTBaja 00Opa3yercss JIPEBOCTOM,
I7Ie YCTAHABIMBAIOTCS JIYYINIHC
DKOJIOTHYECKHE U JfaduuecKue
YCJHOBHS JUIsl TIPYKUBAHUSL U PO-
CTa JPEBECHOM paCTUTEIIbHOCTH.
[Ipoucxomaur nyuyiiee €CTECTBEH-
HOC 3apacTaHue TPaBSIHUCTON U
JIPEBECHO-KYCTAPHUKOBOM PaCTH-
tenpHOCTRIO. [lepekpectox J3 —
THN «3KCKJIO3UBHOE COCIUHECHHUE
WNJIN» — o0o03Ha4YaeT, 4TO TOILKO
OlHa TpeAlecTByomas padora
JTOJDKHA OBITH 3aBEpIICHA, MTPESKIC
YeM CMOJKET HauaThCs TOJBKO OTHA
cremqyromas pabora.

Huarpamma IDEF3 Bepxnero
YPOBHS ITO3BOJISET JETATN3UPOBATH
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Pesynbrarsl
H UX 00CYyXKIeHHSs
B ¢ysxkumonanpHBIX OnOKax
auarpaMMbl  aJIropuTMa Ioce-
JIOBaTEIbHO HAa OCHOBE BU3Yyallb-

HOHM OILIGHKHM DSKCIIO3HMI[UM, CKJIO-

HOB, PECYpPCHOro MOTEeHIHaNa
NPOU3BOJUTCS C YYETOM paHee
MOJTyYeHHON WH(OpPMAIUU, U3JI0-
JKEHHOU B aucceprauuu MHUKpIO-
koot E. B. «/lmHamuka ecte-

CTBCHHOI'O 3apacCTaHus OTBaJIOB

yrenoosrun Ha Cpeanem Ypa-
ne» [7], MOCTIKEHHE IEJEBBIX
MoKa3arenei:

— JOCTHYb HEKOTOPOTO YPOBHSA
BOBJICUCHHSI B PECYPCHBIN MUK
TEpPPHUKOHOB;




Ne 4 (71), 2019 r.

— obecneynTh BO3BpaT B Cellb-
CKOXO3SIICTBEHHOE HCIIONb30BaHHE
TEPPUTOPHIA;

— IOCTUYb YAYYILIEHHE YKOJIOTH-
YEeCKOM OOCTaHOBKH U CHOPMHUPO-
BaTh B OyIyIleM BBICOKOIIPOHM3BO-
JUTEIbHBIE HACAKICHHS.

B Hacrosiiee Bpemsi HemocTa-
TOYHO MOJHO pa3paboTaHbl METO-
JUYECKHe TIOAXOAbI aJrOpHTMa,
BBISBJSIIOILETO Jydine (hakTopsl
JUISL €CTECTBEHHOIO BO300HOBIIE-
HUS Ha TeppuKoHax CBepTOBCKON
obnactu. Beibop u pa3zpaboTka Tex-
HOJIOTHH BBISBICHHS (DAKTOpPOB,
BIMSIONINX Ha E€CTECTBEHHOE 3a-
pacTaHue TEPPUKOHOB, OCHOBAHBI
Ha KOHKPETHBIX SMINPHUUECKUX UC-
CJIEZIOBAHMAX WM aHAJIN3E U 0000-
IIEHUH PE3YJIETAaTOB MPAKTHIECKUX
JIEWCTBUM, TOCTATOUYHBIX JJI peLle-
HUS QyHIAMEHTATBHBIX 33/1a4.

BMmecte ¢ TeM 10 HacTosILEro
BPEMEHH OTCYTCTBYIOT aJTOPUTMBI

pa3paboTKH  MPOIIECCOB BOCCTa-
HOBJICHHS 3€M€EIb U €CTECTBEHHOTO
3apacTaHys TEPPUKOHOB B IIEJSAX
M3BJICYCHUS 3aJOKEHHOTO B HHUX
pecypcHoro mnoreHuuana. M3 co-
MYTCTBYIOIIMX OOnacteil Hayku u
TEXHUKH HM3BECTHO, YTO TPH TIpa-
BIWJILHOM BbIOOpE  HarpaBiICHHS
BOCCTAHOBJICHHUS 3€MEb BO3MOX-
HO TIOJTyYeHHe €CTECTBEHHOTO BO3-
OOHOBJICHUS], KOTOPOE HE SBISETCS
albTEPHATUBOM JIECHOU PEKYJIBTH-
BalllH, a cItocodoM 0oJiee TIOJTHOTO
HCIOJIB30BAHUS  BOCCTAHOBUTEIb-
HBIX TPHUPONHBIX BO3MOXKHOCTEH.

BrIiBOaBI

Paspaborannbie MojieTb U €€ Je-
KOMIIO3UIIMH MTO3BOJISIFOT YIYUYIIIUTh
aHaJIU3 MaTepHajioB, MOIYYEHHBIX
B nuccepraiuu E. B. Mukproko-
BOHM, MOCPEACTBOM CHCTEMaTH3a-
LMK, OIMCAHUS BCEX HEOOXOMUMBIX
JEUCTBUM JJI1 TIpolecca ecre-

bubnuoepagpuueckuii cnucox:
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CTBEHHOI'O 3apacTaHus HapyILICH-
HBIX 3€Mellb TMph yIiienoObrde.
Mozeinbs 103BONSIET HANNILHO YBU-
JIETh 3aKOHOMEPHOCTH 3apacTaHUsl.
[Ipennoxennas ¢GyHKIHOHATBHAS
MOJIENIb  TEXHOJIOTMYECKOIO IIPO-
mecca Jyisl ynpaBlIeHUA JEHCTBU-
SIMU €CTECTBEHHOIO 3apacTaHUs
3eMellb CIIOCOOCTBYET OIMMCAHHIO
OIPENIETICHHOTO MOPSIKA OLEHUBA-
HUS JIy4IIEro 3apacTaHusl.

IDEF3-mozmens Kak anroputMm
JIEACTBUM TEXHOJIOIMUYECKOTO Mpo-
Liecca €CTECTBEHHOIO 3apacTaHUsA
TEPPUKOHOB OCHOBAaHAa HA KOM-
IJIEKCHON OLEHKE ONPEAEIEHHBIX
YCIIOBUM 3KCIO3ULUHU, KPYTHU3HBI
CKJIOHA, IUIOJOPOAMS IOYB, HAKO-
IJICHUSI CHETA, JABHOCTH OTCBINKHU.

Pazpaboranst METOAUYECKUE
MOAXO/AbI, IO3BOJSIIOIIUE IION0M-
TH K peIIeHuI0 (yHIaMeHTaIbHON
MPo0IIeMBI €CTECTBEHHOTO 3apacTa-
HUS HAPYILLIEHHBIX 36MEIlb.
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