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KPUTEPUM NOOBOPA HACAXOEHWUA ONA NPOBEOEHMA ONbITHbLIX PYBOK
B YCNOBUAX YPAJIbCKOIO YYEBHO-OMNMbITHOIO JIECXO3A

I'. A. TOJJOBAJIOB — xanaumat cenbCKOX03sHCTBEHHBIX HayK, Ipodeccop,
e-mail: godovalov1952@mail.ru*

E. C. BAJIECOBA — xanaunaT celbCKOX03sHCTBEHHBIX HAYK, TOIICHT,
e-mail: kaly88@mail.ru*

A. . YEPMHDBIX — kannuaaT cebCKOX035IUCTBEHHBIX HAYK, JOLICHT,
e-mail: wolf steppe@mail.ru*

* Kadenpa necoBoncrsa @PI'BOY BO «Ypanbckuii rocy1apCTBEHHbIH JIECOTEXHUYECKUI YHUBEPCUTETY,
620100, Poccust, ExkarepunOypr, Cubupckuii Tpaxt, 37, tei.: 8(343)261-52-88

Kniouegvie cnosa: nacasicoenue, 0peocmoti, mun Jeca, noIHOmd, cOCMag, 3a20mMo6Ka OpeecuHbul, ONbIMHbLE
pyoxu.

Ha ocHoBaHuM j1€cOyCTPOUTENbHBIX 0a3 JaHHBIX M MaTepuasioB COOCTBEHHBIX MCCIIEHAOBAHUN aBTOPOB MPE-
NPUHATA TOMBITKA paclpeeNicHUs] HaCaKACHUH YpalbCKoro yueOHo-onmbITHOTO Jecxo3a (YYOJI) Ypanbckoro
rocyapcTBeHHoro Jiecotexunyeckoro yansepcurera (YIJITY) mo rpynmam tumos neca, JecHbIM (hopManysm
U TPyIaM IOJHOT. YKa3aHHBIC PacIpeiesICHNs] BBIIOIHEHb! OTAEIbHO IJIsl HACAXKICHUI ¢ pa3sHbIM HOPOIHBIM
COCTaBOM JIPEBOCTOEB.

C y4eToM KOMITJIEKCHOTO aHaJIN3a ITOTyYeHHBIX JJAHHBIX, OCHOBHBIX JIECOBOJICTBEHHBIX TPEOOBAHUN, TPEIHSB-
JSIEMBIX K [IPOBEACHUIO Pa3JIMUHBIX BUIOB PyOOK CIIENIBIX M IEPECTOMHBIX HACAKICHHH, a Takke pyOoK yxora,
pa3paboTaHbl U MPEIIOKEHBl KPUTEPHUHU MPOBEICHUSI OIBITHBIX PYOOK, TIO3BOJISIONIMX MPEIOTBPaTUTh HEXKENa-
TEJbHYIO0 CMEHY ITOPOA ¥ 06ecneynTh repedopMUpOBaHIE TPON3BOAHBIX MATKOJIMCTBEHHBIX APEBOCTOEB B KOPEH-
HbIE XBOMHBIC HACAXKICHNUS, HE IpHOeras K MCKYyCCTBEHHOMY JIECOBOCCTAHOBIICHHMIO.

Peanusanust KpuTepueB OOJNErYUT COCTABICHHWE MPOrPaMM HayYHBIX MCCIICAOBAHHN MO M3YYEHHIO JIECOBO-
CTBEHHOM d((EKTUBHOCTH Pa3IMYHBIX BUIOB PyOOK CIETBIX M MEPECTOWHBIX HACAXKICHHH, a Takke OyIeT cro-
cOOCTBOBaTh OCBOCHHUIO yUeOHBIX TUCLUILUIMH 10 HanpasieHusM «JlecHoe neno», « TeXHOoIorus 1eco3aroToBu-
TEJBHBIX U JIEPEBOOOPa0ATHIBAIOIIMX POU3BOJICTBY.

STOCKING SELECTION CRITERION FOR EXPERIMENTAL CUTTING CARRYING
ON IN THE URAL EXPERIMENTAL-TRAINING FORESTRY

G. A. GODOVALOYV - candidate of agricultural sciences, professor,
e-mail: godovalov1952@mail.ru

E. S. ZALESOVA — candidate of agricultural sciences, assistant professor of forestry chair,
e-mail: kaly88(@mail.ru
A. 1. CHERMNYH - candidate of agricultural sciences, assistant professor of forestry chair,

e-mail: wolf steppe@mail.ru

* Federal State Budgetary Educational Institution of Higher Education «Ural State Forest Engineering University»,
620100, Russia, Yekaterinburg, Sibirsky tract, 37; phone:+7 (343) 261-52-88

Key words: forest stand, stocking, growing stock, stocking, forest type, composition, density, logging,
experimental cutting.
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On the base of forest management data base and authers personal researches data an attempt was made to

distribute the stockings according their forest types, forest formation the degree of density. The above given

distribution (classifications) has been carried out separately for the stocmings with varions species stocking

composition.

Taking into account the complex analyses of data obtained and the main silvicultural requirements necessary

to carry out varions kinds of mature and overmature stocmings cutting and improvement cutting some criteria

for experimental cutting carrying on has been worked out and recommended. At will make possible to prevent

unfavour able species change and quarantee reforming og derivated soff wooded stocmings into native evergreen

stormings avoiding reforestation.

The criteria realization will facilitate the scientific research programmes to study silvicultural effectiveness

of mature and overmature different kinds ofifferent kinds of working out as well as to promote mastering such

academic subjects as logging and woodworking processes technology.

Beenenue

OnTtuMu3anus  JIeCOonob30Ba-
HUS BO3MOYKHA TOJIBKO TPH YCIIO-
BUM  HAydyHO  OOOCHOBaHHOTO
MOAX0/la K TPOBEACHUIO BCEX Jie-
COBOJICTBEHHBIX MEpOTIPHUSITHI
[1-3]. Ilocnennee npenonpeaesieT
pa3pabOTKy  HOpPMAaTMBHO-TEXHU-
YEeCKHUX JIOKYMEHTOB Ha 30HAJBHO-
(TI0/130HATBHO )-TEXHOJIOTHIE CKOM
ocHoBe [4-8].

PazpaboTka mpaBUII 3arOTOBKH
JIPEBECUHBI M PYOOK yXoJia B Jiecax
VYpana uMeeT IJIUTEIbHYIO HCTO-
puto [9-18]. OmHako 10 HacTOS-
IIIETO BPEMEHW MHOTHE BOIIPOCHI
PYOOK CIIesIBIX ¥ MePEeCTOMHBIX Ha-
CaXKJICHUI OCTAOTCSl HEPELICHHBI-
MH, 9TO BBI3bIBAET HEOOXOAMMOCTD
MIPOJIOJKEHHS NCCIIEJOBAaHUH.

VYpasbckuii  rocyaapCTBEHHbIN
JIECOTEXHUYECKU  YHHBEPCUTET
(VIUITY) sBiseTcss eIUHCTBCH-
HBIM JICCOTEXHHYECKUM BBICIIINM
Y4eOHBIM 3aBEJICHHEM B a3MaTCKOU
yactu Poccuiickoii ®@enepauuu.
Hamnume y yHuBepcutera yueOHO-
OTBITHOTO ~ JIeCX03a  IUIOMIA/IBIO
Oonee 29 ThIc. ra obecnedynBacT
BO3MOJKHOCTH TIPOBEAEHUSI HOBBIX
OTIBITHBIX W aJIalTallid paHee pas-

pa6OTaHHbIX U ApYyTrux peruoHOB

PyOOK CHENbIX U TIEPECTONHBIX Ha-
CaXJeHNH, a Takke PyOOK yxoma
C LENbI0 YTOYHEHUS JAEHCTBYIO-
NIMX HOPMAaTUBHBIX JIOKYMEHTOB
10 3arOTOBKE JAPEBECHHBI U YXOLy
3a jjecoM. B To ke Bpems mpoeKTH-
pOBaHME ONBITHBIX PYOOK Tpelyer
pa3pabOTKH KpPUTEpUEB WX Ha3Ha-
YeHHSI, YTO M OIPEACINIIO HaIpaB-

JICHHNC HAIIUX HCCHCZ[OBaHHﬁ.

eab n MeTOMUKA
HCCJIeOBAHU
OOBEKTOM HAIUX HCCIICA0Ba-
HUH SBJIsIeTCA JIecHOU (poHT Ypaiib-
CKOTr0 y4eOHO-OIBITHOIO JIeCX03a,
TEPPUTOPUST  KOTOPOTO B  COOT-
BETCTBUU CO CXEMOH JleCOpacTH-
[19]
OTHOCHUTCSI K  IOKHO-TACKHOMY

TEJIBHOIO  PallOHUPOBAHUS
JIECOPACTUTETLHOMY OKpyTy 3a-
YpaJIbCKOH TIPEeNIrOPHO-PABHUHHOM
npoBUHIMHN 3araHo-CHOupCKoi
paBHUHHOMN JIECOPACTUTENBHON
00J1acTH.

PaznooOpasue ¢opm penbeda
U TOYBEHHBIX PA3HOCTEH mpeno-
MPENCTTUIO HaJu4he B JICCHOM
dorne YYOJI HacaxaeHWil ceMu
TPYII TUIIOB JieCa COIVIaCHO ACH-
cTByromiert kmaccudukanuu [20]
(Tabm. 1).

Janneie Taba. 1 HAIISAHO CBU-
JIETEeIbCTBYIOT, YTO B YCIOBHUSIX
YYOJI naubonee mnpencTaBIeHbI
HacaXIeHUsl 3-Ui, SATONHHKOBOM,
rpynmnsl TaioB Jyeca (47,8 %), cpe-
JIM KOTOPBIX MPeoOiagaeT COCHSK
SITOMHUKOBBIM. Hacaxknenust -
HSIKOBO-Pa3HOTPABHOM TPYIIITBI TH-
ToB Jieca 3aHuMarot 28,1 % mokpsI-
TBHIX JIECOM 3€MeJb U IpeCTaBIIe-
HBI TIPEUMYIIECTBEHHO COCHSIKaMH
Pa3HOTPaBHBIM U ATOIHUKOBO-JIUII-
HSIKOBBIM.

Hacaxxnenust cdarHoBoif rpym-
nel 3aHuMarotr 15,8% necHBIX 3e-
Menb. 1o ocTanbHBIX TPy TH-
OB Jieca cocTaBisaeT 7% maecoro-
KPBITOH ILIOIIAIN.

XapaxTtepuzys MpeJICTaBIICH-

HOCTh KOPEHHBIX THIIOB Jeca
B ycrnoBusix YYOIJL, cremyer otme-
THTh, 9TO Ha ITOAABIISIIONICH YacTH
TEPPUTOPUH JIECX03a KOPEHHBIMH
SIBIISIFOTCS.  XBOWHBIC ~HACAXKJICHUS
(97,5 % TOKPBITHIX JIECOM 3EMEITh).
Tompko Ha 2,5% tomaneit ko-
PCHHBIMU  SIBIISIIOTCSI  JTUCTBCHHBIC
HACAX/ICHUS, TMPECTaBICHHbBIC Oc-
PE3HAKOM OCOKOBO-C()arHOBBIM H
CEPOOJBIIAHUKOM BBICOKOTPABHBIM,
XapaKTEePU3YIOLINEC YCTONYHU-

BBIM HM30BITOYHBIM YBIQXKHEHUEM.
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B cBsi3u ¢ 3TMM Ha OCHOBaHMUU pac-
HpeJeIeHUsT UMEIOIINXCsl B HACTO-
AIIee BpeMsl HACAKACHUN MOXKHO
CyAUTb 00 MHTCHCHBHOCTH CMEHBI
MOpOJI, TPOUCXONALIEH B JIECHOM
¢one necxosa.

Ludposoii marepuan Tadm. 1
HOATBEPKAACT MPaKTUIECKOe
OTCYTCTBME B YCIOBHAX 1-iI n
2- Tpynm THUIOB Jieca CMEHBI

XBOMHBIX HACaXJCHUM Ha MpOU3-

BOJHBIC MATKOJIUCTBEHHBIE. ITO
00yCIIOBJICHO, CKOpee BCEro, HH3-
KOH TPO(HOCTBIO MOYB U HEYCTOM-
YHMBBIM YBJI&XKHEHUEM. B ycioBusix
ATOITHUKOBOM TPYMITBI THUIIOB Jeca
BCJIC/ICTBUE YCHJICHHS KOHKYpEH-
UM, OCOOEHHO IIOCIE CILIONIHEBIX
PYOOK, CO CTOPOHBI MATKOJTUCTBEH-
HbIX mopon Ha 15,9% mnowaau
BBIPYOOK CHOPMHUPOBAITUCH TIPOH3-
BOmHBIC Oepe3Hsku. B 4-it rpymre

TUTIOB Jieca TPOIECCHl B3aHMMOB-
JTUSHUS JIPEBECHBIX Topom 0o-
Jee MHOTOBapuaHTHBI. HawmOGomee
WHTEHCHBHO CMEHA XBONHBIX Ha
MPOW3BONHEIE  OEpPE3HSIKA  TPO-
ucxonut B ycnoBusix S-it ['TJI,
I7ie MATKOJIMCTBEHHBIC HacaxJe-
HUS TIpou3pacTaror Ha 66,7%
mwiomaau. C mepexonoMm K 6-i u
7-i I'TJI KOHKypeHLHUsI CO CTO-
POHBI MSTKOJIMCTBCHHBIX ITOPOJ

Tabmuna 1
Pacnpenenenue nHacaxnenuit Y YOJI o X034HCTBEHHBIM IPyTIIIaM THUIIOB JIECa,
THIaM Jieca 1 GopMalusiM
XBoiiHbIE MSrKOIUCTBEHHBIE Hroro
I'T1 Tun neca
ra % ra % ra %
1 CJIBP 149,0 99,4 0,9 0,6 149.9 0,6
2 CbP 325,2 96,8 10,9 32 336,1 1,4
EC34T 265,5 96,3 10,2 3,7 275,7 1,1
COPJI 4,0 14,9 22,9 85,1 26,9 0,1
ciAr 9679,0 83,9 1853.8 16,1 11532,8 46,6
3 Hroro 9948,5 84,1 1886,9 15,9 11835.,4 47,8
ECTP 812,5 63,5 4673 36,5 1279,7 52
ET3M 176,1 68,2 82,1 31,8 2582 1,0
ETJIIT 125,5 96,8 4,2 32 129,7 0,5
CPTP 727,9 3L,7 1566,6 68,3 2294.5 9,3
CTJIII 96,0 21,8 3433 78,2 439,2 1,8
CSJIIT 1194,2 46,9 1351,7 53,1 2545,8 10,3
4 Hroro 3132,1 45,1 3815,1 54,9 6947,1 28,1
CEBTP 411,7 333 826,5 66,7 1238,2 5,0
EKXMII 5,8 100,0 0,0 0,0 5,8 0,0
EMIII 205,2 66,7 102,6 333 307,8 1,2
6 Hroro 211,0 67,3 102,6 32,7 313,6 1,3
BOC® 0,0 0,0 5423 100,0 542,3 2,2
OJIBTP 0,0 0,0 66,5 100,0 66,5 0,3
CEOC®D 1764,4 84,3 328,2 15,7 2092,5 8,5
CKC®D 998,6 99,5 5,5 0,5 1004,1 4,1
CCoX 192,4 89,8 21,8 10,2 2142 0,9
7 Hroro 2955,3 75,4 964,2 24,6 3919,6 15,8
Bcero 17132,9 69,3 7607,0 30,7 24739.,9 100,0
Ilpumeuanue. I'TJI — xo3sgiiCTBEeHHbIE TPYMIIBI TUIOB Jeca: | — HarOpHbIe U JIMIIAHHUKOBBIE; 2 — OPYCHUUHbIE; 3 — STOJHUKOBBIC;
4 — NUIHAKOBBIC, PA3HOTPABHBIC, KUCIMYHBIC;, 5 — KPYITHOTPaBHO-IIPUPYUbEBBIE, JOJITOMOIIHBIC; 6 — MIIHCTO-XBOILOBbIE; 7 — charHo-
BbIE, TPABSIHO-OOJIOTHBIE.
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HECKOJIbKO 0CJIa0EBAaET, Ha UTO yKa-
3BIBACT YMEHBIICHHUE OJIH IIPO-
M3BOJIHBIX Oepe3HsikoB 10 33,7%
B MIIIKMCTO-XBOIIOBOHM u 10 22,0%
B c(harHoBoi TpyIImax THIIOB
neca.
OueHuBas TPENCTABICHHOCTH
XO35IUCTB B 1I€JIOM IO JIECXO3Y,
CJelyeT OTMETUTh, uTo Ha 69,3 %
JIECHBIX 3€MeJIb  IMPOU3PACTAIOT
xBoiHBIe. Cpeau MITKOIHCTBCH-

HBIX, 3aHuMaromux 30,7 % JIeCHBIX

3eMellb, Ha JI0JII0 Oepe3HSIKOB MPH-
xomutcst 99 % TOKpBITON JlecoM
wiomanu. [Ipu stom OepesHskH
MPHUCYTCTBYIOT BO BCEX MPEICTAB-
JIEHHBIX B JIECX03€ IPyIIax THUIIOB
neca.

B0O3MOXHOCTb TIIPOBENEHUSL PY-
00K perTaMeHTHpyeTCsl AeHCTBYIO-
IIMMH HOPMAaTUBHBIMH JIOKYMEHTA-
Mmu. Crarbeii 105 JlecHoro xonekca
P® [21] Ha 0c0003aMUTHBIX yIacT-
kax JyiecoB (O3VYJI) paspemieHs! uc-

KITIOUUTEIbHO CaHUTapHbIE PYOKH.
Bo3MOXXHOCTE TIpOBeACHHS PYyOOK
CIIENBIX, TEPECTOMHBIX HacaxKie-
HU U pyOOK yX0/1a B HACAKIICHUSIX
IPYTUX KAaTeropuil  3aIlUTHOCTH
OTIpENIeNICTCS  BO3PACTOM  JIPEBO-
CTOSI U €ro JIeCOBOJCTBEHHO-TAK-
CallMOHHBIMU XapaKTePHUCTHKA-
Mu. Pacnpenenenue HacaxaeHuin
VYYOJI mo rpymnmam Bo3pacta H
npuHamIexkHoctd Kk O3VYJI mpuse-
JIeHO B Ta0II. 2.

Tabmura 2
Pacripenenenne nacaxaennit Y YOJI o rpymnmaM Bo3pacrta
n npuHauexxHoct Kk O3VYJI
Tpymna sospacta/ IInomane nacaxxaeuuii mo I'TJI, ra Hroro
O3VII

1 2 3 4 5 7 ra %
MonoaHsku
U CPEAHEBO3PACTHBIE 52 231 5118 2306 251 31 1069 9058 36,6
IMpucnesaromue 21 31 1548 651 35 154 2448 9,9
Crienbie
U NIepecToiHbIe 58 64 4439 3379 550 218 2205 10913 44,1
O3VI1 19 10 735 629 402 56 491 2343 9,5
Bceero 150 336 11841 6964 1238 314 3920 24762 100,0

[IpuBeneHHbBIC JaHHBIC CBHIC-
TEJIBCTBYIOT O TOM, 4TO 9,5 % mo-
KPBITBIX JIECOM 3€MENb OTHECEHBI
K O3VJI 1 uCKII0YEHBI U3 aKTUBHO-
O JIECOIOIL30BaHMS. 3]1eCh HEBO3-
MOXKHO (DOPMHUPOBAHHE HaCaKe-
HUI LIETIEBOr0 TTOPOJAHOTO COCTaBa
U CTPYKTYpBI, TaK KaK pa3peLiCHbI
TOJNILKO CaHUTapHble pyOku. Ha
44,1 % momaan jecHoro GhoHma
BO3MOYKHO ITPOBEJIEHHE PyOOK CIie-
JIBIX U NEPECTOMHBIX HACAKICHUMN
(PCIIH). IIpaBuiia 3aroToBKH Jape-
BECUHBI [22] JyuIsi 3alllUTHBIX Jie-
COB, 32 UCKJIIOUCHUEM ITPeIeIbHON
TJIOIAH JIECOCEK, HE YIUTHIBAIOT
peruoHabHBIC 0COOCHHOCTH TIPO-

Be/ICHUSI BBIOOPOUHBIX 1O (hopme
py6ok. Ilosromy cozmanne Kom-
TUIEKCa OMBITHBIX PYOOK C LIENbI0
YCTaHOBJICHUSI ONTHMAJBHBIX I1a-
pamerpo PCITIH B 3aBHcHMOCTH
OT  JIECOBOJCTBEHHO-TAKCAL[MOH-
HBIX XapaKTEPUCTUK HaCaXICHHUH
SIBIISIETCS] AKTyaJIbHbBIM.

3a 0CHOBY HEOOXOAMMO MPHUHSTD
MPUHAJIICKHOCTD HacaXJICHUSI
K xozsiictBeHHoi ['TJI. BayTpu
Hee JpeBOCTOH 1enecooOpazHo
pa3nenuTh Ha 4YHCThIe (ydacTue
npeobanaromeit mopomnsl 8 u 6o-
Jiee eOUHUI]) M cMellaHHble (yda-
npeoOaiaronien

cTue TIOPOJIBI

5-7 emuauMn (GOpPMYIBI COCTaBa)

C MOJpa3/IeJICHUEM Ha CBETIIOXBOM-
Hoe (CBXB), TemHoxBoiHOE (TXB)
U MsrKoiucTBeHHoe (M-1)  Xxo-
3sicTBa. Pacnpesnenenue cnenbix
W TEepPEeCTONHBIX HACAXKIACHUM TIO0
XO3SUCTBEHHBIM TPYIIaM THIIOB
jJjeca M CMENIEHHIO JPEBOCTOEB
MIPUBE/IEHO B Ta0. 3.

YuuteiBas TOT (akT, dYTO
B YCJIOBHUAX MHIPICTO-XBOHIOBOﬁ
n charnoBorr ['TJI HacaxaeHus
MpPOU3PACTAT Ha  YCTOHYHMBO
NEPCYBJIAXKXKHCHHBIX IIOYBAaXx, OHH
XapaKTepru3yloTcs Maloi BETpo-
ycToiunBoCThIO. [locKombKy yKa-
3aHHbIC HaCaXJICHHUS BBIITIOJIHAIOT

BOJIOOXpaHHbIe (D)YHKIMH, a pyOKH
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Tabmnuua 3
Pacmipenenenue crienbix U mepecToiHbIX HacaxaeHui Y YOJI
10 XO3KMCTBEHHBIM T'PYIIIIaM TUIIOB JIECA U CMEIICHUIO JPEBOCTOCB
Cocras pesocros IInomanp Hacaxaenwmii mo I'TJI, ra Hroro
1 2 3 4 5 6 7 ra %
XBOMHOE XO35HCTBO
CBXB YHCT. 53 63 3132 486 4 927 4666 42,8
Cwmernt. CBXB-M-1 5 415 575 9 298 1302 11,9
Cwmemr. CBXB-TXB 6 26 32 2 34 100 0,9
Cwmemr. TXB-M-n 11 215 95 126 320 767 7,0
Cwmemr. XB-M-n 21 2 4 25 51 0,5
TXB yncr. 1 5 50 24 56 135 1,2
MSATrKOIUCTBEHHOE XO3SIHCTBO
M-11 uucr. 646 1628 263 35 454 3025 27,7
Cwmemr. M-1-CXB 1 220 288 14 50 574 53
Cwmemr. M-n1-TXB 8 30 15 7 60 0,6
Cwmemr. M-1-XB 7 127 51 13 34 232 2,1
Bcero 58 64 4439 3379 550 218 2205 10913 100,0
CIIEJIBIX U MEPECTOMHBIX HACAXKe- B HacaxmeHMsSX C MOOJIHOTOH BobiBoabl

HAW B HUX TPAKTHYCCKH HEBO3-
MOYKHBI, CIIETyeT PETryISpPHO TPO-
BOJIUTh BHIOOPOYHBIC CAHUTAPHBIC
pyOKH B 3UMHHI TIEPUOJ] TIPH TIPO-
Mep3IIeM TPYHTE.

Pacnipenenenue crienbix u nepe-
CTOMHBIX HACAXICHUHM II0 XO3sii-
ctBeHubiM ['TJI, cMmemenuto npe-
BOCTOEB U TPYIIaM MOJHOT [IPUBE-
JIeHO B Ta0m1. 4.

AHanusupys MaTepuaibl Tao. 4,
cleayeT OTMETHUTh, uTO Ha 776 ra
MTOJIHOTA

IUTOI AU TIPEBOCTOS

He npesbimaer 0,5, mosTomy
3/1eChb BO3MOXKHO CO3/IaHUE OTIBIT-
HBEIX OOBEKTOB TO H3yYCHHIO
YEepEeCIIONOCHBIX  TOCTENEHHBIX

pyOoxK.

0,6—0,7 B 3aBUCUMOCTH OT IIPUHA]-
JEKHOCTH K KoHKpeTHOU I'TJI, co-
CTaBa JPEBOCTOS, HATMYUS TOAPO-
CTa MPEABAPUTENIbHON TIeHepaluu
U YCIEIIHOCTH COIYTCTBYIOLIETO
BO300HOBJICHUSI BO3MOXKHO CO3JIa-
HUE ONBITHBIX OOBEKTOB TIO M3yde-
HUIO 2-IIPUEMHBIX PAaBHOMEPHO-TIO-
CTEMEHHBIX U YEPECHONIOCHBIX TO-
CTETICHHBIX PYOOK C IPOBEICHUEM
Pa3IMYHBIX MEPOIIPUSITUI TIO JIECO-
BOCCTAHOBJICHHUIO.

B HacaxxmeHUSX C ITOTHOTOM
0,8-1,0 JTOMOMHUTEIHFHO TTOSBIIS-
€TCsl BO3MOXKHOCTh H3yUCHHUS Je-
COBOJICTBEHHOH  3((eKTHBHOCTH
MPOBEACHUSL 3-IIPUEMHBIX PaBHO-
MEPHO-TIOCTETICHHBIX PyOOK.

1.B mecaom ¢orne VYVYOJI
MIPEJICTABICHBI HACAXKJICHUS CEMH
TPYIII THUIIOB JIECA.

2. B cocraBe HacaX1eHUI JOMU-
HUPYIOT COCHSKU. J{oJsi MSATKOIH-
CTBCHHBIX JAPCBOCTOCB HE ITPCBBI-
maet 30,7 %, 13 KOTOPBIX Ha JIOJTI0
Oepe3HsKoB rpuxoauTes 99 %.

3. Ha 9,5% miomanu jJecHOro
dorga YYOJI maxomsrcs O3VII,
rae JIecHBIM KOJEKCOM paspela-
IOTCSl TOJIBKO CaHUTapHbIE PYOKH.

4. PacnipenienieHne HacaxaeHUN
[0 XO3SHCTBaM, TpyIIaM THUIIOB
Jeca, IOJHOTaM, TPyIIaM CIIelio-
CTH W COCTaBy IO3BOJHIIO B COYE-
TaHUU C JICCOBOJICTBEHHBIMHU TpE-
0OOBaHUSAMHU K MPOBEJICHHUIO PYOOK
CIIEJIBIX U ITePECTOMHBIX HACAKIC-
HUH TPEIJIOKUTh KPUTEPHUU OTIBIT-
HO-TIPOU3BOJICTBEHHBIX PYOOK.
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Tabnuua 4
Pacripenenenue criensix u nepectodHsix HacaxacHnid Y YOJI mo momHoTaM
Cocran apesoctos IInomane nacaxaeuuii mo I'TJI, ra Urtoro
1 2 3 4 5 ra %
TTonnora 0,3-0,5
XBOHHOE XO3SICTBO
CBXB YHCT. 18 20 280 65 383 4.5
Cwmerr. CBXB-M-11 56 89 3 147 1,7
Cwmemn. CBXB-TXB 3 3 0,0
Cwmemr. TXB-M-n 33 29 61 0,7
Cwmernr. XB-M-1 10 10 0,1
MSrkonMcTBEHHOE XO3SIUCTBO
M- gncT. 20 96 27 143 1,7
Cwmern. M-n-CeXB 3 14 17 0,2
Cwmemr. M-1-TXB 3 3 0,0
Cwmernr. M-n1-XB 6 2 8 0,1
HWroro 18 20 359 305 74 776 9,1
ITomnora 0,6-0,7
XBoifHOE XO035HCTBO
CBXB YHCT. 30 38 2127 359 2558 30,1
Cwmernt. CBXB-M-1 5 297 404 712 8,4
Cwmemr. CBXB-TXB 6 23 23 52 0,6
Cwmem. TXB-M-n 9 156 51 216 2,5
Cwmemr. XB-M-n1 21 2 23 0,3
CBXB YHCT. 5 23 28 0,3
MSrkonucTBeHHOE X035 HUCTBO
M-1 gucr. 151 608 118 876 10,3
Cwmerr. M-1-CBXB 1 72 145 14 233 2,7
Cwmernt. M-1-TXB 4 9 13 0,2
Cwmemr. M-1-XB 5 75 18 98 1,1
Hroro 35 38 2667 1799 268 4808 56,6
ITonnora 0,8—1,0
XBOWHOE XO3SICTBO
CBXB YHCT. 6 5 725 62 798 9,4
Cwmemr. CBXB-M-11 63 82 145 1,7
Cwmemnr. CBXB-TXB 9 9 0,1
Cwmem. TXB-M-n 2 27 15 44 0,5
Cwmemr. XB-M-1 0 0,0
CBXB 4HCT. 1 16 17 0,2
MsTKOTUCTBEHHOE XO3SIHUCTBO
M-11 yncT. 475 924 118 1516 17,9
Cwmernt. M-n1-CBXB 145 129 274 3.2
Cwmemr. M-1-TXB 4 18 22 0,3
Cwmermr. M-n1-XB 2 46 31 80 0,9
Utoro 6 5 1413 1275 208 2906 34,2
Bceero 58 64 4439 3379 550 8489 100,0
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Knrouesvie cnosa: 1ecos00cmeenHo-makcayuoHHvle noxkazamenu 0pegocmoes, Cpeorull ouamemp 0pegocmos,
CpeoHssl 8blcOma OpPesoCOos, CPEOHUl 803PACTH, OMHOCUMENbHASL NOIHOMA OPeBOCmOos, Mun Jjlecd, Kamezopus
CAHUMAPHO20 COCMOSIHUSL Oepedd, NOKOIEeHUEe OPeBOCOsl, HU3080U YCMOUMUBDIL IeCHOU NOJiCaAp, COCHA 0ObIKHO-
BEHHAA.

IIpencraBnena UCTOpUSI UCCIENOBAHUI 3aBUCUMOCTH YCTOMYMBOCTU COCHSIKOB K BO3JEHCTBHIO HU30BBIX
YCTOMUMBBIX JIECHBIX IOXKapOB OT YCJIOBUM MECTONPOM3PACTAHUS M TAKCALMOHHBIX IOKa3aTesiell Hacaxie-
HUS1, BBIMIOJHECHHBIX PaHEE HA TEPPUTOPHUIX MHOTOJECHBIX PAaHOHOB €BPOIEHCKON yacTu cTpanbl, CpemHero u
IOxHOTO Ypana, tora Cubupu. Onricana METOIUKA, ITO3BOJUBIIAS N3yUNUTh BIUSHIEC OCHOBHBIX JICCOBOICTBEH-
HO-TaKCaIMOHHBIX IIOKA3aTeNiell Ha CaHWTAapHOE COCTOSHHUE JIePEeBhEB COCHBI OOBIKHOBEHHOW Ha YdYacTKaXx,
MIPOIICHHBIX HU30BBIM IOXKapoM B ycioBusix HosiOpbckoro necanuectBa IHAO. [IpuBonsTcst naHHbIe, TO-
TBEpIKIaroNye Hamuane B ycaoBusax HosOpbckoro nmecaudectsa IHAO mocToBEpHOM CHIILHON OTPUIIATEIEHOM
KOPPEISAIUN MEXIy BEIIMYMHONW KaTeTOPUU CAHWTAPHOTO COCTOSHHSI M IMAMETPOM JiepeBa (dem OoIblie Jua-
METp JIepeBa COCHBI, TEM HUKE BEJTMUMHA KIacca CAHUTAPHOTO COCTOSIHMUSI, & 3HAUUT, JIyUIlle COCTOSTHUE IEPEBa).
ITonydeHsl gaHHBIE O TOM, YTO CPEIHHUE BEIWYMHBI KATErOPUl CAHUTAPHOI'O COCTOSHMS JIEPEBHEB B COCHS-
K€ KyCTapHUYKOBO-JIUIIAWHUKOBOM BBIIIEC aHAJIOTHYHBIX MOKA3aTENICH B COCHSKE 3€JICHOMOIIHOM, a 3HAYuT,
YCTOMYMBOCTDH JIEPEBBEB COCHBI K OTHEBOMY BO3JEHCTBHUIO B COCHSKE KYyCTaPHUUYKOBO-JTMIIAHHUKOBOM HUKE,
YeM B COCHSKE 3€JICHOMOIIHOM. Takke yCTAHOBJIEHO HaJIUYME CPEAHEM HEIOCTOBEPHON OTpULATEIBHOMN
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canurapHoe cocrosinue). [IpeacraBnens! 1aHHbIC, YKAa3bIBAIOLINE HA OTCYTCTBHE B3aUMOCBS3M MEXK/1y BEIHUH-
HOMW KaTeropuu CaHUTApPHOTO COCTOSIHUSI U OTHOCUTEIHHOMN MOIHOTOM JIpeBOCTOEB.
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History of researches related to correlation among the resistance of pine stands to stable ground fires influence,
habitat features and taxation characteristics of forest stands is presented in this article. The described researches
were made earlier on the territories of rich forest regions in European part of the Russian Federation, in the
Middle and South Ural and in the southern part of Siberia. This article contains the method which can be
used for study of the influence of basic silvicultural and taxation characteristics on the sanitary condition of
trees which were under the stable ground fire impact in the conditions of Noyabrsk forestry of Yamalo-Nenets
Autonomous District. The article presents data about the presence of the strong reliable negative correlation
between the sanitary condition index and mean diameter value (the larger mean diameter value of pine tree
the less its sanitary condition index, this indicates the improvement of its sanitary condition). There is a data
about the mean values of sanitary condition index in pine forest of subshrub-lichen type are greater than this
one in pine forest of moss type, this means that pine tree resistance to stable ground fire impact in pine forest
of subshrub-lichen type is less than in pine forest of moss type. There is a moderate doubtful negative
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correlation between mean age value of stand generation and its sanitary condition index (the larger mean age

value of pine stand generation the less its sanitary condition index, this indicates the improvement of its

sanitary condition). Also article contains the data about the absence of correlation between the sanitary

condition index and relative value of stand density.

Beenenue

JlecHoli moxap — 310 (haxTop,
OKa3bIBAOIIUI CYIIECTBEHHOE
BIMSHHE Ha COCTOSHHE JIECHBIX
JKOCHCTEM, OCOOEHHO TaKHX, KO-
TOpbIe (OPMUPYIOTCS B YCIOBHUSIX
ceBepHOl mom3oHbl Taiirn SIHAO.
[lockonmbKy CeBepHBIE TaeKHBIC
CHUCTEMbl XapaKTEPU3YIOTCS  I10-
BBIIIEHHON XPYIMKOCTBIO, TO JIaxke
HE3HAYHUTEIEHOE HETraTUBHOE BO3-
JICCTBUE MOXKET BBIBECTH HX W3
PaBHOBECHOTO COCTOSIHUSI M CTaTh
NPUYUHON rrdeny.

B nocnennee Bpemss Ha SIma-
Jie BCe damie (HUKCUPYIOTCS TOIBI
C TEIUIBIMH U JaKe JKApKUMH JIeT-
HuME ce3oHamu. B mepuon ¢ 2011
o 2016 TT. kapKue JICTHUE Ce30HBI
Obl1u orMeueHsl B 2012, 2013 u
2016 rr. B 3TH TOMBI 3adhUKCHPOBa-
HO OOIBIIIOE YUCIIO JIECHBIX TTOXKa-
pOB.

OueBuIHO, YTO BEJIMYMHA BEPO-
STHOCTH BO3HWKHOBEHHS JIECHOTO
MoXkapa 3aBHCUT OT MHOTHX (ak-
TOPOB, M3 YHCJIa KOTOPBIX HapsLy
C BIMAHUEM TIOTOIHBIX YCIOBHH
MOXXHO BBIJICIUTh HACEJICHHOCTH
palioHa, pa3BUTOCTb JIOPOXKHO-
TPAHCIOPTHOW CETH, TTOJrOTOBJIECH-
HOCTh CIICIMAJIFCTOB Ha MecTax
K HACTYIUICHUIO TIOXKapOOIacHO-
ro ce3onHa. HawmOompmiee dgucio
JIECHBIX TIOKapOB HAa TEPPUTOPHH
SAHAO ¢uxcupyercsi B Hambolee
TYCTOHACEIEHHOM paiioHe OKpy-
ra — [lypoBckoM, Ha TeppUTOpHH
KOTOPOTO  pacrloyiararorcs 3eMIIH
IBYX JecHndecTB — Tapko-CanmH-

ckoro u HostOpsckoro.

[Ipeobnanaromieid mopomoit Ha
TEPPUTOPUH  ITHX JIECHUYECTB
sBigercst cocHa [1]. JlaHHbIX ©
MOKapOyCTONYNBOCTH COCHBI J10-
crarouno mHoro. C. B. 3anecos
B cBOel pabote [2] ormeuan, 4To
«COCHOBBIE HACAXKICHHS OTIHYa-
IOTCSl TIOBBIMIEHHOW TOPHUMOCTBIO
[0 CPAaBHCHUIO C HACAXKICHUSMU
npyrux (opmanuii, mpouspacra-
IONUX B aHAJIOTUYHBIX YCIOBUSX.
Opnnako, HECMOTpsT HA BBICOKYIO
TOPUMOCTb, COCHOBBIE Hacaxkie-
HUSl B PE3yNBTaTe MOXKapOB PEIKO
ruOHyT TMONMHOCThIO. braromaps
TOJICTOM KOpPE, BBICOKO MOJHSATOMN
KpPOHE W CTEpKHEBOMW KOPHEBOU
CHCTEME COCHa sBisIeTcsl Oonee
OTHECTOMKOM MOPOAOH, YEM IUX-
Ta, ellb ¥ KeIp».

B uenom psge pabor ormeda-
eTCsS B3aWMOCBSI3b, BBIABICHHAS
MEXJTy YCTOWIHBOCTHIO COCHOBBIX
JIPEBOCTOEB IIPOTUB OTHS U UX Jie-
COBOJICTBEHHO-TAaKCAIIHOHHBIMU
xapakrepuctukamu.  Hampumep,
B. B. dypsies B paborax [3, 4] yka-
3BIBAJl HA TO, YTO «yxke B 30-1eT-
HEM BO3pAacTe COMPOTHBISEMOCTD
COCHBl OTHEBOMY BO3AEHCTBHUIO
HU30BBIX TIOKAPOB CTAHOBUTCS 3a-
METHOI». 3HAYUTEIBHYIO YCTOM-
YUBOCTH MPOTUB OTHsI B 50-JIeTHEM
BO3pacTe OTMeYal B CBOEH paboTe
N. C. MenexoB [5], koHCTaTUPYH,
YTO «CIYCTA 3 rojia mocjie noxapa
OoJIbIIIe TIOJOBUHBI OOIIETO KOJIH-
YecTBa JEPEBBEB, IPOU3PACTAFO-
IUX Ha MPOUJIEHHOM MOXKapoM
TUIOIIAIM, COXPAHWIN KU3HECIIO-
COOHOCTBY.

Amnanu3 oTnaja JIepeBbEB COCHBI
MOCTie HU30BBIX TOXKapOB, BBIOJ-
Henubli C. B. 3anmecoBsiM B co-
CHSIKaX YpaJbCKOTO peruona [2],
MOATBEP/III, YTO «yCTOWYNBOCTH
MPOTUB OTHS C YBEIWYCHUEM BO3-
pacra HOBBIIIACTCS, TOCTUTAsT MaK-
CUMyMa B CIIENBIX JPEBOCTOSXY.

[lomumo BoO3pacTa, Ha YCTOIi-
YUBOCTh MPOTHB OTHS OKa3bIBAIOT
BIIMSIHUE yCJIOBUSI MECTOIPOH3Pac-
tanus. [lo muenuto C. B. 3aneco-
Ba [2], «apeBocTom, Mpou3pacTa-
IONIFe Ha MENKUX W TIepeyBIIax-
HEHHBIX IMOYBaX W (hOpMUpYIOIIHE
B pe3ylbTare 3TOT0 TOBEPXHOCT-
HYI0O KOPHEBYIO CHCTEMY, B OOJIb-
e CTENeHW CTPaJalT OT II0-
’KapoB, Ye€M JIPEBOCTOM TOTO JKe
cocTaBa W BO3pacTa, HMEIOIIHe
DIyOOKYH0 KOPHEBYIO CHCTEMY.

I1. A. ®ekmucToB oTrmedan [6],
YTO «CHW)KEHHE TIOTHOTHI JPEBO-
CTOSI COMPOBOXKAACTCS YBEIINYCHH-
€M MacChl TPaBIHUCTON PaCTUTEIIh-
HOCTH, 3aMe/UIeHHEeM Ipolecca
OYMIIICHUSI CTBOJIA OT CYYhEB, CIIO-
COOCTBYET YCKOPEHHIO BBICHIXaHHUS
HAITOYBEHHBIX TOPIOYMX Marepha-
JIOB U YCUJICHUIO BeTpa. Brreyka-
3aHHbBIC MPUYUHBI OOYCIIOBIUBAIOT
CHIDKEHHE TOCIIeTIOKapHOTO OTIa-
Jla ¢ yBEIMUYEHHEM IOJHOTHI Jpe-
BOCTOS.

ITo nanuwiM I U. Tupc [7], «He-
MAJIOBXKHOE 3HAYEHHE JIJIS [TOCIIe-
MOKapPHOM yCTOMYMBOCTH HMEIOT
JMaMeTp M BbICOTa jaepeBbeB. OT-
CTaBIIUE B POCTE TOHKOMEPHBIC
JepeBbsi UMEIOT 0Oojiee  TOHKYIO
KOpY, a CIIeIOBaTeIbHO, MEHBIIYIO
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3ammuTy (UIOIMHBIX TKaHEH U Kam-
OMambHOTO CJIOST OT TIeperpena.
CHWXEHUE BBICOTHI JIEPEBHEB OOBIY-
HO COINpPOBOKAAETCS CHIKEHHUEM
aOCOMIOTHOM ~ BBICOTHI  TTOAHSATHS
KPOHBI HaJl TIOBEPXHOCTHIO ITTOYBEHI.
Takum 00pa3zoM, TIpH TIOXKapax Ofu-
HAKOBOW WHTEHCHBHOCTH CTETICHb
TOBPEK/ICHUS.  ACCUMIJISIIIMOHHOTO
ammapara W BeJMYMHA OTIajAa o
Mepe CHIDKEHHUS BBICOTHI IPEBECHO-
IO 10JI0Ta YBEIUYHUBAIOTCS.
Kpome Toro, wuccrenoBaHus
MIPUPOJIBI JIECHBIX TIOXKApOB W WX
MOCTIEICTBU B COCHOBBIX Jiecax
ITpuanrapes nozsonuiu B. B. @y-
psieBy BBLICIHTH IIECTh OCHOBHBIX
KJIaCCU(UKAIMOHHBIX TIPH3HAKOB,
HEOOXOIMMBIX JJIsI OLCHKU TIOXKa-
POYCTOMYUBOCTH HaCaKJICHUM:
3arac TOpIOYMX MaTepHalioB, CPe/l-
HUH TaMeTp APEBOCTOS, OIS JIU-
CTBEHHBIX TIOPOJ, TYCTOTa IOIPO-
CTa, PACCTOSIHUE MEXILY ITOAPOCTOM
U TIOJIOTOM KPOH, JIOJIsI TACTBEHHBIX
TTOPOJT B TTOZIPOCTE | TTOTecke [8].
OpnHako Bce TEpEYHCICHHBIE
BBILIE UCCIICAOBAHUSI IPOBOIUIUCH
B MHOTOJIECHBIX paiiOHaxX €eBpo-
neiickoil yactu crpasbl, CpenHero
u FOxunoro VYpana, rora Cubupm.
HccnenoBanust B3aMMOCBSA3N MEXK-
Iy YCTOWYMBOCTBIO JIEPEBHEB CO-
CHBI K OTHEBOMY BO3JCHUCTBHIO M
JIECOBOACTBEHHO-TAKCAITMOHHBIMH
XapaKTePUCTHUKAMH  JJPEBOCTOEB
Ha teppuropun AHAO mnpexne He

IIPOBOAUIIUCE.

eab, 3axaun, MeTOANKA

U 00bEKTHI HCCIeIOBaAHMS
[lenpro wccneoBaHUs SBISIIACH
OLICHKA CTCIICHU BJIMAHHUA OCHOB-
HBIX JIECOBOACTBEHHO-TaKCAIOH-
HBIX TIOKa3aTelell Ha CaHUTapHOE
COCTOSIHHE JICPEBBEB COCHBI OOBIK-

HOBEHHON Ha ydyacTKaX, MpOWJIEH-
HBIX HU30BBIM TTOKapPOM B YCIIOBHSIX
HosiOpeckoro necanuecta STHAO.

Jnist nOCTIKEHHS 1IN CTaBHIIN
M TIOCIIEIOBATENIbHO Pelad Clie-
JIYIOIIIHE 3/1a9H.

1. U3yuanu TaKCalMOHHbIE
OTIMCaHWS JIECHBIX HACAXIECHWHA U
JAHHBIC JKypHaJa ydeTa JIECHBIX
noxapoB HosiOpbckoro JiecHuYe-
CTBa, B KaMEpaJbHBIX YCIOBHUIX
COCTaBIISIJIH CITUCOK YYaCTKOB, MO~
XOISIIIMX JUTS 3aKJIaJKH TPOOHBIX
miouaen.

2. IlpoBomuin HatypHOE 0OCITe-
JIOBAaHHME TOJ0OPAHHBIX YYaCTKOB,
3aKJIa/IBIBATI TIPOOHBIE TIIOMIAIH
(IIT), mpoBOAMIM HA HUX TIOEPEB-
HBII [IEPEUET, NIA30MEPHYIO OLICHKY
CaHWTApHOTO COCTOSHUS JEPEBHEB,
a TaKXKe OIpeIeTICHNE CPEIHUX BbI-
COT IIOKOJIEHUH JPEBOCTOSI.

3. [IpoBommm 0O6pabOTKyY IoITe-
BBIX JIAHHBIX B KAMEPAJIbHBIX YCIIO-
BUSIX.

3akmagka TPOOHBIX — TUTOIIA-
JIe TPOBOIMIIACH HA TEPPUTOPHH
BbIHramypoBcKOro  y4acTKOBOIO
JIECHUMYECTBA Ha 3HAYUTEIHHOM ITO
TUIOIA/IA TOpETbHUKE, 00pa30oBaB-
mremcst B 2013 1. B pe3yssrare 001b-
moro noxkapa. 1o manabM, iprBe-
JICHHBIM B JKypHAJIE PETHCTPAIUH,
JIieCHOH Tokap ObLT 3a(pMKCUPOBAH
B mtoie 2013 . (Ha MOMEHT TIpo-
BEJCHUS UCCIEIOBaHUS TIPOIILIO
3 roma mocie moxapa), OH Xapak-
TEPHU30BAJICS. KaK HU30BOM, YCTOU-
YUBBIA, CpelHEH WHTEHCHUBHOCTH.
MecrononoxxeHue pailoHa NpoBe-
JICHAST MCCIICIOBAHMS TPEICTaBIIe-
HO Ha PHCYHKE.

Bbi0 3a105keH0 B 00IIEH CIOXK-
HOCTH 8 TIPOOHBIX IUIOMIanei. 3a-
KJIaJIKa MPOM3BOAMIACH B CIIEJBIX

COCHSIKaX KyCTapHUYKOBO-JIMIIA-

HUKOBOro (C KJIII.) U 3€JIeHOMOIII-
poro (C 3MII.) TUMNOB Jieca, IO
4 IIII B xaxmoMm TUIIE Jieca, MpU
stoMm Ha kaxnaoil IIII apeBocromn
ObUTM TIPENCTABICHBI IBYMS TTOKO-
TeHusIMU JiepeBbeB. [IpoOHbIe T0-
I1a]T1 3aKJ1a]IbIBAJIUCh HA yYaCTKaX,
TTOJIBEPTIINXCS OTHEBOMY BO3JIEH-
CTBHIO TIPUMEPHO  OIMHAKOBOU
WHTCHCUBHOCTH, KOTOPYIO OIICHH-
BaJIM MO BBICOTE Harapa Ha CTBO-
nax. [lpuHmumer orbopa ywacrt-
KOB JICCHOTO (DOHJIA, TIOAXOJISIIUX
st 3aknanaku [T, mpeacraBieHb
B TaoOm. 1.

Ha xaxmoit mnpoOHOHM rwIoIa-
JIN TIPOM3BOAMIN OOMEpHI THame-
TpoB U BbicOT 100 nepeBbeB co-
CHBI, OJHOBPEMEHHO IJIa30MEPHO
OTIpEeNeNsuId  BBICOTy Harapa Ha
CTBOJIaX W KaTerOpHI0 CaHUTApHO-
IO COCTOSIHUSI JIEPEBBEB COTIIACHO
TpeOOBAaHMSIM IIIKAJIBI, OIMMCAHHOW
B npui. 1 K nedcTByroUie penak-
nun  «[IpaBun canuTapHOU 0Oe3-
ormacHOCTH B jecax POy [9]. [an-
HBIE O BO3pAcTe, IMOJTHOTAX U THIIAX
JISCOPACTUTENIBHBIX YCIIOBHI Opa-
JI U3 JIECOBOACTBEHHO-TAKCAITHOH-
HBIX OMTUCAHUH.

B kamepasibHBIX YCIIOBHSX IPO-
BOMWIA 00pabOTKy COOpaHHBIX
JTAHHBIX, OTIPENIEIISUIA CPEAHUE TI0-
Ka3aTejqd 1O TOKOJICHUSM B paM-
kax Il m cBommiam B TaOMMIy.
3ateM C TIOMOIIBIO TPOTPaMMBbI
Statistica 6.0 mpoBOAMIM TapHBIA
KOPPEIALMOHHBIA aHAIN3 B Tapax
«KJIACC CAHWUTAPHOTO COCTOSIHUS —
JIUAMETP», «KJIACC CAHUTAPHOIO
COCTOSTHHSI — BBICOTa», «KIJIACC Ca-
HUTApPHOTO COCTOSIHUSI — BO3PacTy,
«KJIACC CAHWUTAPHOTO COCTOSIHUSI —
OTHOCHUTEIbHASI TIOTHOTA», «KJIacc
CaHUTAPHOTO COCTOSIHUSI — THTI Jie-

COPACTUTENBHBIX YCIOBUI».
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MecToronoXeHHe pailoHa HCCICAOBAHUS HA TEPPUTOPHU BBIHraIrypoBCKOro y4acTKOBOIO JICCHHYECTBA

(rpanuIa BelJeI€HA KPACHBIM [IBETOM)

Tabmuma 1
[TpuHIHIBEI 0TOOPA YYACTKOB JIECHOTO (DOHIA, TIOAXOMAIINX st 3aKiaaku [111
KonndecTBo npoOHBIX TIONIAACH, 3aJI0)KEHHBIX B JBYX THIAX Jieca ¢ AByMs IPaJAallsIMH MTOJTHOTHI
4 T1IT B cocHsike 4 TII1 B cocHsike
KyCTapHHYKOBO-JTHIIAHHUKOBOM 3CJICHOMOIITHOM
2 IIT Ha y4acTkax 2 IIT Ha yyacTkax 2 IIT Ha yuyacTkax 2 III Ha yyacTkax
C OTHOCHUTEJILHOM TTOJIHOTOM C OTHOCHUTEJIBHOM ITOJTHOTOM C OTHOCHUTEJILHOM ITOJTHOTOM C OTHOCHUTEJIBHOM ITOJTHOTOM
0,3-0,4 0,5-0,6 0,3-0,4 0,5-0,6
Pe3y.]'l]>TaTbl HCCJICA0BAHUA IMMUMH POCTOBBIMH XapaKTECPUCTU- BCJIMYMHBI CPCIAHUX JTHUAMETPOB

H UX 00CyXKIeHHe

YcpeaHeHHble MO0 MOKOJIEHUSIM
3HAYEHUSI JIECOBOACTBEHHO-TAKCa-
LMOHHBIX XapaKTEPUCTHUK U KaTero-
Ui CAHUTAPHOTO COCTOSTHUSI COCHO-
BBIX JAPEBOCTOEB, PACIIOIOXKEHHBIX
Ha 3aJI0KEHHBIX MPOOHBIX IUIOMIA-
JISIX, IPEJICTABIICHBI B Ta0I. 2.

Cpazy oOpamaer Ha cebsi BHH-
MaHHue, YTO CIeJIble COCHSKH 3elie-
HOMOIIIHBIE 00J1aal0T B YCJIOBUAX
HosiOpeckoro necHwyecTtBa JTyd-

KaMH 110 CPaBHEHHUIO C COCHSIKaMH
KyCTapHUYKOBO-JIUIIIAHHUKOBBIMH,
MMEIOIIUMH TY K€ OTHOCHUTEIHHYIO
nonHoty. Tak, cpenHuil nuamerp
JIEPEBBLEB MIEPBOTO TIOKOJICHUSI B CO-
CHSIKE KYCTapHHYKOBO-JTHIIAWHU-
KOBOM KOJICOJIETCSI B JIaria30He OT
17,2 5o 20,4 cMm, B TO BpeMs Kak
B COCHSIKE 3€JICHOMOIITHOM KOJie-
OaHMEe STOrO ToOKa3aTens HaOJIFo-
naetcst B mpomekyTtke oT 20,3 1o
22,9 cM. Bo BTOpOM mOKOJICHHUH

B COCHSIKE KyCTapHHYKOBO-JIMIIIAH-
HUKOBOM JIEXKAT B MPOMEXKYTKE OT
10,9 1o 12,4 cM, B COCHSIKE 3€JICHO-
MotrHoM — ot 12,7 no 14,1 cm.
AHaNOTH4YHBIM 00pa3oM cpejl-
HUE 3HAYCHUS BBICOT JICPEBHEB MEP-
BOTO ITOKOJICHHS B COCHSIKE KyCTap-
HUYKOBO-JIMIIATHIKOBOM HAXOJIST-
cs B mpenenax ot 15,0 mo 16,1 m,
aHAJIOTHYHBIE TIOKA3aTEeNH, PACCUH-
TaHHBIC I COCHSAKA 3€JCHOMOIII-
HOIO, HAaXOAATCAd B IPOMEKYTKE
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ot 16,5 mo 17,1 m. Cpeanue BbICO-
THI JIGPEBHCB BTOPOTO TIOKOJICHHS
B COCHSIKE KyCTapHUYKOBO-JTUINA-
HUKOBOM HaXOMATCS B Mpeaeax oT
8,2 mo 8,6 M, a paccCUMTaHHBIC IS
COCHSIKA 3€JICHOMOIIHOIO — OT 9.5
10 10,0 m.

YUuTeIBas TO, YT0 MPOOHKIE TITO0-
maau ObUIM 3aJIOKEHBI Ha JICCHBIX
y4acTKaxX,  XapaKTePU3YIOIIUXCS
OIMHAKOBOM OTHOCHUTEIHHOM ITOJI-
HOTOM M CPEIHUM BO3PAcCTOM JIpe-
BOCTOEB, MOXKHO TPEATIOIOKUTD,
YTO CITEJbIE COCHSKH 3€JICHOMOII-
HBbIE B YCIIOBHUSX CEBEPHOU ITO30-
HelI Taiiru AIHAO xapakrepusyrorcs
O06TBIIeH  TIPOM3BOIUTEILHOCTEIO,
YeM COCHSKH KyCTapHUYKOBO-JIH-
[IaNHUKOBEIC.

[TpeaBapurenbHbIA aHau3

JIAHHBIX, MIPUBEICHHBIX B TaOI. 2,

TaKKe TMO3BOJSICT CHENaTh MpPea-
TIOJIOKCHUE O CYIIECTBOBAHHWH 3a-
BUCUMOCTH MEXAY OCHOBHBIMU
POCTOBBIMH  XapaKTEPUCTUKAMHU
JIPEBOCTOEB M WX YCTOWIHMBOCTHIO
K OTHEBOMY Bo3zaciicTBuio. Bemu-
YUHA CPETHETO MOKa3aTeNsl KaTero-
pPUH CAaHUTAPHOTO COCTOSHUS, pac-
CUMTAHHOTO JJIS IEPEBBEB MIEPBOTO
TTOKOJICHUSI COCHSIKA KyCTapHHYKO-
BO-JIMIIAHHUKOBOIO,  KoJIeOJeTcs
B unrepsaie ot 3,0 mo 3.5, B TO
BpeMsI KaK BO BTOPOM ITOKOJICHUU
JTOM Ke JIeCHO popmariu oHa Ha-
xonutcst B npenenax ot 4,0 go 4,5
(uem Gosblile BeTUUMHA KaTerOpHH,
TEM Xy)K€ CAaHHTapHOE COCTOSHHE
nepeBbeB Ha [111).

Jiss  cocHsIKa 3€JICHOMOIITHOTO
OTMEUCHA aHAJIOTMYHAs TEHCH-

. Bemnuuna CpCAHCTO 3HAUCHUA

KAaTerOpUM CaHUTAPHOTO COCTOSI-
HUS, pacCUUTAHHAS NIl JIEPCBHEB
[IEPBOTO TOKOJICHUSI B COCHSIKE 3¢-
JICHOMOIITHOM, HAaXOAWTCS B MHTEP-
Bajie ot 2,8 mo 3,0, B TO Bpems Kak
AHAJIOTMYHBIHN 1TOKa3aTellb, PacCym-
TaHHBINA IS AEPEBHEB BTOPOTO T10-
KOJICHHSI COCHSIKA 3CJICHOMOIITHOTO,
JSXUT B mpeaenax ot 3,3 mo 3,6.

3HavyeHus1, IPUBEACHHLIC B TIpe-
OBITYIIAX JBYX a03amax, TakKxke
YKa3bIBAIOT Ha TO, YTO CIIENbIC HU3-
KO- U CPEIHEMOTHOTHBIE COCHSKU
KyCTapHUYIKOBO-JTHIIAHHIKOBOTO
TUIIA MEHee TI0KapOyCTOWYHBEI,
YeM aHAJIOIMYHBLIC UM COCHSKU 3€-
JICHOMOIITHBIE.

Jns Toro 4ToOBI BBISICHHUTH,
HACKOJILKO JOCTOBEPHBI BBHISBJICH-
HBIE 3aBHCHMOCTH MEXIy BEIH-
YUHAMH KaTerOpUil CaHWUTAPHOTO

TaGimma 2
YCpeHHeHHBIe I10 TIOKOJICHUSIM 3HAQUYCHUS JICCOBOACTBCHHO-TAKCAIITUOHHBIX XapaKTepI/ICTI/IK
n KaTeFOpI/Iﬁ CaHHTapHOFO COCTOsSSHHSI COCHOBBIX ,[[pCBOCToeB,
paCHOJ'IOX(eHHBIX Ha 3aJI0KCHHBIX l'[pO6HI>IX mIomaaax
No T Cpennsist Cpennsist
o Cpenuuit Cpennsist Cpennmii BBICOTA KaTeropust OrHocu-
COCTaB TToxkoite- Tun
Ilopona JaMeTp, BBICOTA, BO3pAcCT, Harapa CaHH- TEJIbHAst
APEBOCTOA HUEC Jieca
011 CM M JICT Ha CTBOIJIC, TapHOI‘O TIOJIHOTa
Ha M COCTOSIHH S
1 1 C 18,6 15,2 133 0,95 3,5 03 c
N KJILII.
8C2C 2 C 12,4 8,6 53 0,94 4,5 8
2 1 C 17,2 15,0 156 0,89 3,4 04 c
K KJILII.
7C3C 2 C 11.4 8.5 55 0.92 42 .
3 1 C 20,4 16,1 150 0,38 3,0 05 c
7C3C 2 C 10.9 8.2 45 0.92 43 : o
4 1 C 18,1 15,8 141 0,38 34 06 c
s KITII.
8C2C 2 C 11,9 8,4 59 0,90 4,0
5 1 C 22,5 17,0 164 0,30 2,8 03 c
s 3MIII.
8C2C 2 C 13,2 10,0 47 0,83 3,6
6 1 C 20,3 16,5 138 0,87 2,8 04 c
K 3MIII.
7C3C 2 C 14,1 9,8 57 0,85 3,4
7 1 C 21,7 17,1 133 0,30 2,8 06 c
y 3MIII.
8C2C 2 C 13,2 9,5 56 0,83 3,3
3 1 C 22,9 16,3 140 0,78 3,0 05 c
N 3MIL.
7C3C 2 C 12,7 10 53 0,82 3,5
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COCTOSTHHSI I€PEBBEB COCHBI M MX
OCHOBHBIMH POCTOBBIMH H BO3-
PaCTHBIMH  XapaKTEePHUCTUKAMH,
a TaKKe JJS YCTAHOBIICHHS B3au-
MOCBSI3W MEXIy CPETHHUMH BEJH-
YUHAMHA KaTerOpHH CaHUTapHOTO
COCTOsIHUA, OTHOCHUTCIIbHBIMU
MTOJTHOTAaMU ¥ THTIAMH Jieca ObLI
MPOBEICH TApPHBIA KOPPENISIIHOH-
HBII aHAJIU3, pe3yJIbTaTbl KOTOPOTO
TIpeICTaBICHEI B Ta0M. 3.

JlanHsbie, TIPeICTaBICHHbBIE
B Ta0n. 3, CBUACTEIBCTBYIOT O Ha-
JINYUU JIOCTOBEPHOU CHIIBHOM OT-
PUILIATETTFHON KOPPEIAIUN MEXITy
BEJIMYMHOM KaTer opur CaHuTap-
HOTO COCTOSTHHSI I TUAMETPOM Jie-

peBa, T. €. 4YCM OombIie AUaMETp

JIepeBa COCHBI, TEM HIKE BeJTMUNHA
KaTeropuy CaHMUTAPHOIO COCTOSI-
HUSI, & 3HAYWT, JIy4Ille COCTOSHHE
JiepeBa.

Taxast ke TecHast 0OpaTHas CBSI3b
YCTaHOBJICHA MEXy BEIMYHHON
CPEHEro 3HAYCHUSI KaTerOpUH Ca-
HUTAPHOTO COCTOSIHUSI JIPEBOCTOS
U THUIOM Jieca (MIpH TMPOBEICHUH
KOPPEISIIMOHHOTO aHaJIM3a WHIIEKC
«l» OBUI TIPHCBOEH JPEBOCTOSIM
COCHSIKA  KyCTapHHYKOBO-JIMIIIAH-
HUKOBOT'0, 8 HHJIEKC «2» — COCHSIKa
3€JICHOMOIITHOTO0), 3TO YyKAa3bIBaeT
HA TO, YTO BEIUYMHBI KATCTOPHIA
CAHWTAPHOTO COCTOSTHHS JICPCBb-
€B B COCHSIKE 3EJICHOMOIITHOM JO-
CTOBEpPHO HUWKE, YeM B COCHSKE

KYCTapHUYKOBO-JIMIIIAHHUKOBOM,
a 3HAUUT, CAHUTAPHOE COCTOSHHE
UX JIydIie.

OtmeuaeTcst Halau4yMe CpeaHei
HEJIOCTOBEPHOM  OTpHIIATEIHLHOU
KOppeJSIUM  MEXAy IOoKazaTess-
MH BBICOTBI JIEPEBBEB / BO3pacTa
HOKOJICHHSI JPEBOCTOS M MX CaHU-
TapHBIM cocTossHiEeM. YeMm Oombiie
BbICOTA AC€PEBLEB U, COOTBCTCTBCH-
HO, BO3PAacT IIOKOJICHHUS IPEBOCTOS,
TEM MEHbIIE BEJIMYMHA KaTCTOPUH
€ro CaHMUTapHOTO COCTOSTHHS, TEM
JIy4llIe er0 CAaHUTapHOE COCTOSTHHUE.

Koppenauun Mexay BeTuInHON
KJlacca CaHWTapHOTO COCTOSHUS U
OTHOCHUTENLHOM TIOJHOTOM JpeBo-
CTOSI YCTaHOBJICHO HE OBLIO.

Ta0muua 3
Koppensinust (panroselit koaddunment CrnupMena) MeK1y 0CHOBHBIMH
JICCOBOJICTBEHHO-TAKCAIMOHHBIMU ITOKA3aTCIAMN APEBOCTOCB
X 3HAYCHUAMU KaTeFOpI/Iﬁ CaHUTAPHOI'0 COCTOSAHUSA ACPCBLEB COCHBI (n—BBI60pKa)
[oxazarenu, Mmexy
[uamerp nepesa Bricora cTBONTA Bospact nokonenust OtHOcuTeNbHAS
KOTOpbIMU Tum neca
OTIpeIe/IsieTCs Ha BBICOTC 1,3 M JAepeBa JAPEBOCTOSL II0JIHOTA (I’l _ 815)
pext (n=815) (n=815) (n=16) (n=8)
B3aNMOCBA3b
Kareropus
Ca}fﬂ;ggom 0,79 0,53 0,61 0,19 0,75
COCTOSHISE (0,017) (0,114) (0,056) (0,555) (0,043)
Ipumeuanue. B ckoOkax — TOCTUTHYTHII yPOBEHb 3HAYMMOCTH.

BriBoabI
Pesynsratom HCCIIEIOBAaHUH,
MIPOBEACHHBIX Ha Teppuropun Ho-
siopbckoro siecHuuectBa  SIHAO,
CTaJIN CJIEAYIOLHUE BHIBOJBI.

1. YcraHOBIIEHO HATMYHUE 1OCTO-
BEPHOM CHJIbHOW OTPHULIATEIILHOU
KOPPEIISIIIHI MEXTy BETMINHON Ka-
TETOPUU CAHUTAPHOTO COCTOSIHUS U
JIMaMETPOM JIEpPeBa, T. €. 4eM O0JThb-
e AuaMeTp JepeBa COCHBI, TeM
HIDKE BEJIMYMHA KJlacca CaHHUTap-
HOTO COCTOSIHUSI, & 3HAYMT, JIyYIlle
COCTOSIHHE JIepeBa.

2. CpenHue BENUYMHBI —Kare-
TOpUil CAaHUTAPHOTO COCTOSIHUSA
JIEPEBBEB B COCHSKE KyCTapHUY-
KOBO-JIMIIAHHUKOBOM BBIIIIE aHAa-
JIOTUYHBIX IIOKa3aTelaeid B  CO-
CHSIKE 3€JICHOMOIIIHOM, a 3HA4uT,
YCTOHYHUBOCTh JIEPEBHEB COCHBI
K OTHEBOMY BO3ACUCTBUIO B CO-
CHSIKE KyCTapHHYKOBO-JTUIIIANHI-
KOBOM HMJKE, YEM B COCHSIKE 3€JIe-
HOMOIIIHOM.

3. YCTaHOBIICHO HAJUYHUE CPE-
HEW HEIOCTOBEPHOM OTpULIATENb-
HOM KOppesiiuu MEXJy I0Ka3a-

TEJISIMH BBICOTHI JEPEBbHEB / BO3-
pacTa MOKOJIEHUS IPEBOCTOS U UX
CaHUTApHBIM COCTOSTHHEM. YeMm
Oosiblile BBICOTA AEPEBBEB U, COOT-
BETCTBEHHO, BO3pacT IOKOJIEHHUs
JIPEBOCTOSI, TEM MEHBIIIE BEIINIIHA
KJlacca €ro CaHMTapHOIO COCTOS-
HUS, TEM JIy4dlle €r0 CaHUTAapHOe
COCTOSIHHE.

4. Koppensiuun Mexay Belu-
YUHOM Kareropud CaHUTAPHO-
IO COCTOSIHUSA M OTHOCUTEIBHOM
MOJIHOTOM JIPEBOCTOEB HE YyCTa-

HOBJICHO.
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POJb KPYMNHbIX NECHbIX NOXAPOB B ®OPMUPOBAHUU MOKA3ATEJEN
®AKTUYECKON rOPUMOCTU NECOB
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«YpabCKuii rOCYIapCTBEHHBIN JIECOTEXHUUSCKHN YHUBEPCUTETY,
620100, Poccusi, ExatrepunOypr, Cubupckuii Tpakr, 37,
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Knrwoueswvie cnosa: necnou noscap, copumocms, KpYnHulil noxcap, npomueonolcapHoe yCmpoucmeo, cpeouss
nI0Wads J1eCHO20 nodxcapa.

[Ipoananu3upoBaHsl Mokazaresnu (HakTHUECKOW TOPUMOCTH JIECOB Ha TEPPUTOPUH CyOBEKTOB YPabcKoro ¢e-
nepanpHOoro okpyra 3a nepuon ¢ 2010 mo 2016 rT. YeTaHOBIEHO, YTO B CPEAHEM B OKPYTe BO3HUKAET €XKETOTHO
4390 necHbIX MOXKAPOB, a MPONJEHHAs OTHEM TUIOMIAAL cocTaBisgeT 166489 ra. MakcuMalbHBIM KOJIMYECTBOM
JIECHBIX MOXapoB xapakTtepusyercs 2010 r., korna Ot 3adukcupoBan 9371 necnoit noxap (35,6 % ot Bcex mno-
KapoB 3a 6 JjeT HaOIroIeHNH ). MUHUMAaIbHOE KOIMYECTBO NoapoB Obwio B 2015 1. — 1314 mt. T'oapl ¢ HOBBI-
LICHHBIM KOJMYECTBOM JIECHBIX IOXAPOB, KaK MPABHUJIO, COOTBETCTBYIOT IOJjaM C MAaKCHUMaJbHOM MPONHACHHOMN
KMHU IUTOIIAbIO.

Jlonst KpyTHBIX JIECHBIX TTOXAPOB B MX 00IIIEM KOJIMYECTBE 110 OKPYTY He TpeBbImaeT 3 %, B TO BpeMsi Kak Ipo¥i-
JICHHAs! IMU TUTOIaIb coctaBisieT 52,2 %. [lpu cpexneit miomiaam moxkapa 3a aHaIM3UPYEMBIi ITepro] B OKpyTe
37,9 ra cpeanss mwiolans KpymnHoro noxapa cocrasisier 690 ra.

B nensx MUHMMM3AIUK [TOKa3aTesiel (PakTHUECKOH rOPUMOCTH M HETaTUBHBIX MTOCIICICTBHIM JICCHBIX IT0YKapOB
HEOOXOMMO JTOOUTHCS OTIEPATUBHOCTH MX OOHAPY)KEHHS W JIMKBHUIAIMY, HE JIOMTyCKask NX MEePEeXoa B KPyITHBIE.
[Tocnennee ocobeHHO BasKHO 47151 JiecoB CBEPISIOBCKOM 001aCTH, TJIe Ha OO KPYIHBIX JIECHBIX [10KapOB IPHXO0-
mutcst 83,3 % o01ielt mpoiiieHHON OTHEM ILIOMIA/IH.

LARGE SCALE FIRES ROLE IN VIRTUAL BURNING INDEX FORMING
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The paper deals with the virtual burning index forming on the territory of the Ural Federal okrug subjects
for the period of 2010-2016. At has been established that about 4390 fires spring up annually on the territory
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and the surface passed by them constitutes 166489 ha. 2010 is characterized by the maximal numder when
9371 ones were registered (35,6 % out of the whole 6 years of observation. The minimal ones were registered

in 2015 (1314).

The years with heightened fores fires number corresponds as arull to the maximal surface passed by them.

The share of large — scale forest fires as concers their whole ones does not exceed 3 % but the square passed

by them constitutes 52,2 %. When mean passed by the fires constitutes 37,9 ha, the mean square passed by large

scale fires constitutes 690 ha.

To minimize virtual burning index and negative after-effects it is necess ary to be more operative in their

detection and liquidation to prevent their turning into large ones. The latter is espequally important for forests of

Sverdlovsk region where the share of large scale fires constitutes 83,3 % of the whole passed by fires territory.

Beenenue

OxpaHa JIeCOB OT TIOXKapOB 5IB-
JseTcsl OAHOM M3 Hamboiee Bax-
HBIX W aKTyaJbHBIX 3334 JIECO-
BonctBa [1-4]. Hepenko nechsbie
MOYKaphl 32 CYUTAHHBIE YaChl WIN
JTHU CBOJISIT HAa HET YCHITNS JIECOBO-
JIOB HECKOJILKUX MTOKOJICHHH [5—7].
He cayuaiiHO yueHble U MPaKTUKH
y)K€ MHOTHE JECATUJIICTHS 3aHU-
MAaroTCs COBEPIICHCTBOBAHUEM
OXpaHbl JIECOB OT moxapos. Ilo-
cieqHee, B YaCTHOCTH, TIOCTHTALT-
Cs COBEPIICHCTBOBAHUEM IPOTH-
BOMIO)KapHOTO ycTpoiicta [8, 9],
JIECOTIOKAPHOTO  PAOHMPOBAHUS
[10, 11], m3ydyeHnmem ocoOeHHO-
CTel TOPUMOCTH HACAXKACHUM pa3-
TUIHBIX popmanmii [12, 13], a Tak-
JKe pa3paboTKOi MEpONpHUSATHH,
HAMpaBJICHHBIX Ha TMOBBIIICHUE
MOXKapOyCTOMYMBOCTH  Hacaxje-
Huii [14, 15].

Ocoboe BHMUMaHHE TPU TPOBE-
JICHUH WCCIIeIOBAaHUH  YIEISIIOChH
COBEPIICHCTBOBAHUIO  CIIOCOOOB
OOHApYKCHUSI U TYLICHUS JISCHBIX
noxapoB [16—19], 3ammre oT HUX
HAaCeJNeHHBbIX MyHKTOB [20, 21],
a TaK)Ke OLICHKE IOCIECTBUH J1ec-
HBIX TIOKapoB [22-24].

[Tpu mpoexTHpoBaHUK U TIPOBE-
JIEHUH TIPOTHUBOIIOKAPHBIX MEPO-
MIPUATHIA OY€Hb BAYKHO UMETH 00B-
EKTHBHEBIC IAaHHBIE O JI0JIE KPYITHBIX

JecHbIX ToxkapoB. [lox mocnenuu-
MH TIOHHMAIOTCS JIECHBIE TIOXKapa
IUIOIIA/IbI0 Oosiee 25 ra B paiio-
Hax HazemHou u 200 ra B paiioHax
ABUAITMOHHOW OXpaHBI JIecoB [25].
WsBectno [2, 16], yTo npu OTHO-
CUTEIFHO HEOOJBIIIOM KOJTHUYECTBE
KPYIHBIX TOXapoOB IPOMIeHHAS
MMM IIIOMIA]h HEPEIKO a0COIOTHO
JIOMUHUPYET B OOILICH MpOiiIeH-
HOHl orHem momanu. IlocnenHee
BBI3BIBACT HEOOXOIMMOCTh BHHUMa-
TEIBHOTO aHau3a JONH KPYITHBIX
JIECHBIX TIO)KapOB M YCTaHOBIICHHS
MIPUYHH, CIOCOOCTBYIOIIMX  UX
(hopMUpOBaHHIO.

PesynbTarhl n o0cykaeHne

B mpouecce uccnenoBaHuit
OBUTM TIPOAHAJM3UPOBAHBI ITOKA3a-
TEJIM KOJIMYECTBA U ILUIONIA]H JIeC-
HBIX TIOXKapOB, 3a()MKCHPOBAHHBIX
Ha Tepputopun YpdO 3a mepuon
¢ 2010 nmo 2015 rr. Marepuainsl
Tab1. 1 CBUIETENLCTBYIOT, YTO 00-
1ee KOJIMYIECTBO JIECHBIX ITOXKapOB
3a 6-JIeTHUI NepuoJ COCTABUIIO
26340 mrT.

MaxkcrMabHBIM ~ KOJTH9ECTBOM
JIECHBIX TIOKapOB  XapaKTEePH30-
Bajics 2010 1., a MUHUMAaJIbHOE HX
KOJTMYECTBO OBLIO 3a(hUKCHPOBAHO
B 2015 r. B TeueHue Bcex JeT Ha-
OJIFONICHUS JIECHBIE TIOXKAPhI POUC-
XONIWJIN BO BCeX cyOnekTax YpdO.

OnHako BapbHPOBAHUE KOIMYECTBA
MOKapoB OBIJIO OYEHb CYIIECTBEH-
vbiM. Tak, ecau B 2010 . Ha Tep-
puropun SImano-Henenkoro asro-
HOMHOTO OKpyTa ObUTO 39 JeCHBIX
noxapos, To B 2012 1. ux komuue-
CTBO COCTaBIISUIO 643 cirydast.

YeTkoil 3aBUCUMOCTH  MEXIY
KOJIMYECTBOM JIECHBIX TIOXKAPOB H
MPOMJEHHON MMM IUIOLIAAbI0 HE
ycranopieHo. OmHako HaOIrOmacT-
Csl TSHJICHIMS K YBEITMUCHHUIO TIPOii-
JICHHOW OTHEM IUIOIaX B TOMBI
¢ OOJBIIMM KOTMYECTBOM TIOXKapOB
(tabm. 2).

Kak cnemyer w3 mMarepuanon
Tabs. 1 1 2, Mo KOJIMIECTBY JIECHBIX
noxapos B Yp®PO AOMHHHPYIOT
Yensbunackas (29,5%) u Csepa-
noBckas obmactu (20,6%), a 1o
MPOUJCHHON OTHEM IUIOIIATU —
CeepmioBckass oomactb (30,0 %)
u XMAO-IOrpa (27,2 %).

BrimonHeHnsle  MccnenoBaHMs
TIOKa3aJIH,
Yp®O
KpYITHBIE JIECHBIE TIOKaphl. 3a

4TO Ha TEPPUTOPHUH
HEepemKko  HaOITIOmaroTCs
6-eTHUN TIEpUOJ] UX KOJIUYECTBO
coctaBmwio 754 ciydgas, uwia 2,9 %
OT OOIIEro KOJMYECTBA JIECHBIX
II0KapOB 33 AHAJIOIMYHBINA NIEPUOJL
Ha TeppuUTOpHH OKpyra (Tabm. 3).

Marepuansl Tabn. 3 cBuue-
TCIBCTBYIOT, 4YTO MaKCHUMaJIbHbIM

KOJIMYECTBOM KPYITHBIX IT0XKAPOB
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xapaktepusyroTcst  neca Caepa-
noBckort (42,1%) w TromeHCKOM
(23,0%) obmacreil. MuHNMaBEHOE
KOJIMYECTBO KPYITHBIX MOXKApOB 3a
aHATM3UPYEMBIN TIEPHUOJ] TPOU30-
110 B XaHTbl-MaHCHUICKOM aBTO-
HOMHOM okpyre — IOrpe. B To xe
BpeMs KPYITHBIE JIECHBIE ITOYKaphI
BO3HHMKAIII BO BCEX CyObeKTax
Yp®O Bo Bce rombl HAOTIONCHUIA.

Oco0eHHO MHOTO KPYIHBIX Jiec-
HBIX TIOKApOB OBLTO 3aHUKCHPO-
BaHo B 2010 r. Ha stot roa npuxo-
qutcd 413 KpynmHBIX MOXapoB U3
754 3aUKCHUPOBAHHBIX Ha TEPPH-
topru Yp®O 3a nepuog ¢ 2010 mo
2015 rr., um 54,7 %.

Oco00 cremyer OTMETHUTB, HTO
MpYU HE3HAYUTEILHOU J10JI€ KPYyI-
HBIX JIECHBIX TOXapoB (2,9%)

IIPOMACHHAS. UIMH TUIOIIAb COCTAB-
nser 521216,3 ra, wmu 52,2% ot
o0r11el mpoiiIeHHON OrHeM TUTOoIA-
mu o Yp®O 3a 6-netHuil mepuoa
(Tabm. 4).
Pacnipenenenue IJIOLIA/IH,
IIPOMJACHHON KPYIHBIMH JIECHBI-
MH TIOKapamH, Kak 0 CyOBeKTaM
Yp®O, Tak u 1o rogam CyuecTBeH-

HOo Mensercs. OmHaKo OCHOBHAS

Ta6muna 1

KomnmuectBo necHpix noxkapos Ha Teppuropun YpPO 3a nepuoa ¢ 2010 mo 2015 rr, . / %

Toner Cpennee
O6nactb, OKpyT
2010 2011 2012 2013 2014 2015 3a 6 ner
Coenmuoncicas 2028 1199 1093 41 480 200 904
P 21,6 27.9 15,8 16,3 26,0 152 20,6
Thosencras 1810 771 680 190 249 83 631
19.3 18,0 9.8 73 13,5 6,3 14,4
YensGumexas 3517 907 1961 417 436 523 1293
37,6 211 283 16,1 23,6 39,8 29,5
Kvoramcca 1537 404 946 289 345 235 626
YP 16,4 9.4 13,6 12 18,7 17.9 142
440 843 1604 635 217 217 659
XMAO-IOrpa 47 19,7 232 245 11,7 16,5 15,0
39 168 643 637 120 56 277
AHAO 0. 3.9 93 246 6.5 43 63
Beero 9371 4292 6927 2589 1847 1314 4390
100 100 100 100 100 100 100

Ipumeuanue. XMAO — FOrpa — XanTte-Mancuiickuii aBToHOMHBIH OKpyT — FOrpa; SIHAO — SImano-HeHerkuii aBTOHOMHBIIT OKPYT.

Tabmmria 2
INpotinennas oruem miowmaaps Ha Tepputopun YpdO 3a nepuon ¢ 2010 mo 2015 rr, ra / %
Tomsr Cpennee
O0nacTh, OKpyT
2010 2011 2012 2013 2014 2015 3a 6 niet
CBePILIOBCKA 257217 29355 6907 1936,2 3489.3 1036,6 49990
BepAToBCKai 64,6 28,6 2.9 0.8 249 8,7 30,0
TroMercKas 47234 8458 5592 630,9 4347 482 11123
11,9 8,2 2,3 0,3 31,1 4,0 6,7
YensiGumckas 13459 4596 34138 2319 1246 3494 9875
s 4,5 14,3 1,0 8,9 29,3 5,9
Kyprasckas 26619 3598 13344 4344 2250 4474 8453
P 6.7 35 5,6 02 16,1 37,5 5,1
53637 41108 122586 513187 1279 1589 45253
XMAO-IOrpa 134 40,1 514 22,0 9,1 13,3 272
198 15462 56026 176856 1376 854 41795
AHAO 0,1 15,1 23,5 75,7 9.9 72 25,1
Beero 398354 102577 238593 233495,2 139873 11927.6 166489
100 100 100 100 100 100 100
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TUIOLIA/Ib KPYIHBIX JIECHBIX TOXKa-
poB npuxonuTcst Ha CBEpATIOBCKYIO
obmactb (47,9 %), a Takxke Ha Sma-
no-HeHenkuil aBTOHOMHBII OKpYT
(28,3 %). Kak monoxuTenspHbIH MO-
MEHT CIIe/lyeT OTMETHUTb, 4TO B TF0-
MeHcKoi obnmactu B 2013-2015 T
KPYIHBIE JIECHBIE TTOXKaphl HE 3a-
(huKCUpOBaHbI.

Oco0blil MHTEpEC NpeacTaBIs-
0T JIaHHbIE O COOTHOLIEHUH I10Ka-
3arenieil BceX JIECHBIX I0XKapoB H
KPYIHBIX JECHBIX I0kapoB. [Tomy-
YEHHBIE JaHHBIC CBUIETENIbCTBY-
10T, YTO JAOJSl KPYIHBIX JIECHBIX
noxapoB B CBep/IoBCKON 00ma-
ctu He mocturaet 6,0 %, B To Bpe-
Ml KaK MPOIIeHHAs UMM TUIOILA/1b

B OTOI1 oOmacTu cocrasisier 83,3 %
(Tabm. 5).

Oco00ro BHUMaHHS 3aCITyKHUBa-
FOT TIOKA3aTeIM CPEHEH IIOMIAH
KPYIHBIX JIECHBIX TMOXapoB. Eciu
CpenHsisl TIOIMA/b JECHBIX TOXKa-
POB 1O OKpyTy coctapisier 37,9 ra,
TO TAaKOBasi y KPYIHBIX MOXKAPOB —

689,4 ra. B JSImamo-Henernkom

Tabmuua 3
KonmmdecTBo KpymHBIX JIECHBIX TTOXKApOB HA Tepputopun YpdO
3a mepuoxn ¢ 2010 mo 2015 rr., . / %
T
O6mnacth, OKpyT o Cpemnee
2010 2011 2012 2013 2014 2015 3a 6 et
CaeptoBcKast 174 125 2 1 2 2 >3
P 4.1 81,2 12,5 13 69,2 83 42,1
TroMeHcKas 162 6 4 0 0 0 29
39,2 39 5,6 0 0 0 23,0
YensiGumcka 19 10 35 3 1 8 13
JpbHHCKaA 4.6 6,5 48,6 39 7,7 333 10,3
Kvorancras 54 3 13 0 3 13 14
yP 13,1 1,9 18,0 0 23.1 542 11,1
4 4 0 26 0 1 6
XMAO-tOrpa 1,0 2,6 0 333 0 42 48
0 6 AL 48 0 0 a1
AHAO 0 3.9 153 615 0 0 8.7
Beero 413 154 12 78 13 24 126
100 100 100 100 100 100 100
Tabmua 4
[Inomanp, npoiiieHHast KPYITHBIMU JIECHBIMU MOKapaMu Ha Teppuropun YpdO
3a mepuox ¢ 2010 mo 2015 rr, ra/ %
O06acTsb, Tonwr Cpennee
OKpyr 2010 2011 2012 2013 2014 2015 3a 6 jiet
ChepUIoBCKas 230569 17440,5 675 41 974 177 41646
PVt 85,6 532 1,6 - 475 35 47,
T 21168 710 305 0 0 0 3697
FOMEHCKaA 2.2 0,7 0 0 0 43
YensGumckas 2563 1581 27367 1262,3 63 967.,5 5634
, 4.8 64,1 0,7 3,1 19,0 6.5
Kypramcka 12445 975 9443 0 1013,1 3634.9 4585
yprasckas 4.6 3,0 22,1 0 494 713 53
2591 2627 0 34591 0 320
XMAO-IOrpa 1.0 8.0 0 20,5 0 6.2 77
0 9460 4897 133357 0 0 24619
AHAQ 0 28,8 11,5 78,8 0 0 28,3
Beero 269336 32792.5 42687 1692513 2050,1 5099.4 86869
100 100 100 100 100 100 100
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ABTOHOMHOM  OKpYre  CpemHss
IJIOMAAh KPYITHBIX IOXKApOB IO-
cruraetr 2238,1 ra. EcrecrBenHo,
YTO yKa3aHHAasg IUIOMATb CBUJE-

TEJIBCTBYET O HECBOCBPEMCHHOM

oOHapyxeHun U HedD(HEKTHBHOM
TYIICHUH JIECHBIX MoXxapos. [lo-
Clle/THEE B ONPE/ICIICHHON CTEIICHH
OOBSICHSCTCS OTCYTCTBHUEM JIOPOT
HPOTHUBOIOKAPHOTO HA3HAYCHHMS,

OJHAaKO YKa3aHHOC 00CTOSITEND-
CTBO HE€ MOXCET CIYXUTb I0CTa-
TOYHBIM OOBSICHEHHEM.

Tabnuma 5
Jlons KpymHBIX JIECHBIX TIOXKApOB 10 cyosekTam YpDO
3a nepuoz ¢ 2010 mo 2015 .
Jlons KpynHBIX CpenHsist Tomas
Obnacrs, JIECHBIX TI0KAPOB, % JIECHBIX TI0KAPOB, Ta
Py I10 KOJINIECTBY 110 T1omaau BCEX KpPYIHbIX
CaepioBcKast 5,9 83,3 553 785,8
TromeHcKas 4,6 33,2 17,6 127,5
YensOnHcKas 1,0 57,1 7,6 4334
Kypranckas 22 54,2 13,5 327.5
XMAO-IOrpa 0,9 14,8 68,7 1114,7
STHAO 4,0 58,9 150,9 2238,1
Yp®O 2,9 52,2 37,9 689,4
BBIBOZ]BI 3. I[OJ'I)I KPYIHBIX JICCHBIX I1OXKa- 5. CHMKeHUe HeraTUBHBIX IIO-

1. Jleca VYp®O xapakrepusy-
IOTCSI BBICOKMMH TOKa3aTeNIsIMU
(haKTHYECKOM TOPUMOCTH.

2. 3a mepuoxn ¢ 2010 mo 2015 rr.
CpeqHee  KOJUYECTBO  JIECHBIX
MOKapoB TIO OKPYTY €KEerogHo
cocraBisuio 4390 ciywaeB npu
PO ICHHOM

1664809 ra.

OTHEM omaaun

POB 3a aHAJIM3UPYEMBII IEPUOJ 110
OKpyTy He mpesblmana 2,9% mpu
BapbUPOBAHMU YKa3aHHOTO I1OKa-
3arens o cyobexkram Yp®dO ot 0,9
10 5,9%.

4. ons miomany, NpouacHHON
OTHEM KPYTHBIX JIECHBIX MOYKapoB,
0 OKpYry cocrasuia 52,2%, npu
stoM B CBepIUIOBCKOHM oOnacTu
JTaHHBIM Moka3areib 83,3 %.

bubnuoepaguuecxuii cnucox

CJIEJICTBHH JIECHBIX TOXKAPOB MO-
KeT OBITh JOCTHTHYTO JIUIIb TPU
CBOEBPEMEHHOM MX 00OHAPYKEHUH
u 3QPexTHBHOM TylIeHUH. B 3Ha-
YUTEIBHOW CTETNIEHU MOCIEeTHEMY
MOXET CHOcOoOCTBOBaTh HeJo-
NYIIEHUE KPYMHBIX JIECHBIX I10-

JKapoB.
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MUMANbHAS YUCTIEHHOCTb HCUBOMHDLX.

Ha npumepe oxorHmubero xozsiictBa «IlokpoBckoe» MOKa3aHa BO3MOXKHOCTH YBEITHUEHHUS KOJIWYECTBA
OXOTHUYBHUX JKUBOTHBIX C YUETOM OLICHKU (OOHMUTHUPOBKHM) YIOIUH WM CTauMi OOWTaHMS KOHKPETHBIX BHIOB
OXOTHUYBEH (payHBI. YCTaHOBIICHO, YTO HA TEPPUTOPUH OXOTXO35HCTBA 0OUTAECT 13 BUIOB OXOTHUYbEH (DayHBI.
bnarogaps mpeanpuHUMaeMbIM paOOTHUKAMH OXOTHHYBETO XO3SICTBAa YCHIIUSAM OOJIBITMHCTBO BUAOB MMEET
TEHJEHUUIO K POCTY YHMCIEHHOCTH NOrojoBbs. Tak, koiauuecTBo jioced yBenuumioch ¢ 64 B 2003 . go 114
B 2013 1. [Ipu 3TOM KOJIM4YECTBO KaOaHOB YBEIMYMIIOCH 3a TOT K€ MEPHOJ ¢ 6 10 66 KUBOTHBIX, WK B 11 pas.
B T0 ke Bpems MOTEHIMAIBHBIE PECYPChl OXOTHUYBETO XO3SHCTBA /10 HACTOSINIETO BPEMEHH HCIIONB3YIOTCS
JJAJIEKO HE MOJHOCTHIO. McXoas M3 XapaKTepUCTUKHM OXOTHHYBHX YIOIUM, KOJMYECTBO OOJIBLIMHCTBA BHIOB
OXOTHHYBEH (payHBl MOXKHO YBETHUYHUTH B 1,5-2 pa3a, 4TO B KOHEYHOM CUETE [TO3BOJIUT PE3KO MOBBICUTH 3KOHO-
MHUYECKHE MTOKa3aTesId OXOTHUYbETO X03sCTBRa.

Oco00 crnemyer OTMETHTb, YTO YBEIWYECHUE KOJIMYECTBA OXOTHHUYBMX KMBOTHBIX IO ONTHUMAJbHBIX IOKa-
3aresicil He IPUBEICT K JerpaJalliid OXOTHUYbUX YTOJHM, a CIe0BaTeIbHO, 00ECIICUYUT MOCTOSIHCTBO pabOThI

OXOTHHYBEI0 XO3SIUCTBA.
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Hunting ground «Pokrovskoye» is used to show the feasibility increase the number of animals for hunting
taning into consideration these grounds evaluation or places of special hunting fauna inhabiting. At has been
established that on the territory of «Pokrovskaye» one can observe 13 kinds of hunting fauna. Owing to
efforts undertaken by this ground workers the majority of species has the tendency for this live stook growing
in number. Thus the number of olns has inoreased from 64 in 2003 to 114 in 2012. Moreover the number of
wild boa has inereased from to 66 in other words 11 times as much at the same time polenhonal resources
are not used utterly. Having in view those hunting gronnds characteristics the number of most parts of the
speies can beenlarged 1.5-2 times as much that in the and will result in heightening the exonomic index of
the hunting ground. Especially it shoned be pointed out that the increasing the number of animals for hunting
optimal will not lead to hunting grounds degradation and hence it will result in the hunting ground permanent

work.
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[TonsTHE mNPOIYKTHBHOCTE JIe-
COB BKJIFOYA€T YPOBEHb HCIONbB30-
BaHUs JI€CaMU IPOU3BOAUTCIIBHBIX
CWJI TPHPOIBI, 00ECHEeUNBAIOIIII
BBICOKYIO 3((EKTUBHOCTH (HOPMHU-
poBaHusA COOTBETCTBYIOIIUX I1O Ka-
YECTBY M KOJIMYECTBY BCEX JICCHBIX
PECYpPCOB M SKOJIOTHYECKUX (DyHK-
UMA B OIpeNeJeHHbIE IEePUOJIbI
BPEMEHHU Ha eluHuIIe rutomau [1].

Oo6meusBectHo [2-9], 4to mo-
BBIIICHUEC TMPOAYKTHUBHOCTH JICCOB
SIBIISICTCS] OHOM M3 TVIaBHBIX 33714
necoBozcTBa. OHAKO TOOUTHCS pe-
AJIbHOI'O TIOBBIIICHUA MPOAYKTUB-
HOCTH JIECOB MOXKHO TOJBKO TIPH
YCJIOBHM KOMIUIEKCHOTO HCIIONB30-
BaHUs JIECHBIX PECYPCOB IIPU HayyY-
HO 000CHOBAaHHOM OCYIIICCTBICHUH
necononk3oBanms. [locnenHee B
IIOJIHOW Mepe OTHOCHUTCS K OCy-

IIECTBIICHUIO BUJIOB IS TEITHHOCTH
B cdepe OXOTHHYBETO XO3SHCTBA
[10]. Tlpm opraHu3amuu OXOTHH-
YBHX XO3SHUCTB BaKHO 00CCIICUUTH
Ha TEPPUTOPUH MAKCUMAJIbHOE KO-
JIMYECTBO OXOTHUYBUX KUBOTHBIX,
MOCKOJIbKY MMEHHO JTOT II0Ka3a-
TEJIb BO MHOTOM OIPEICISeT JI0-
XOJTHOCTb, MJIF TOYHEE, SKOHOMHIYE-
CKHE TIOKa3arenu Xossiicta. B To
JKE BpeMsl YBEIMUCHHUE KOJIMUYCCTBA
KHUBOTHBIX CBSI3aHO C OMACHOCTHIO
JIerpajavy JTaHImadToB U yXyl-
IICHUEM COCTOSIHHS JKUBOTHBIX H3-
3a HemocTarka kopmos [11-15]. U3-
OBITOYHAS YUCIICHHOCTh KUBOTHBIX
B KOHEYHOM CYETE MOXKET IPUBECTH
K yTpare OXOTHHYBHM XO3SHCTBOM
MIPUBJIEKATEILHOCTH, YTO TOTPEOY-
eT OueHb OOoJBIIHMX (UHAHCOBBIX
¥ MarepuallbHBIX 3aTpaT Ha BOC-
CTaHOBIIeHHE. J[pyrumMu clioBamu,

aKTyaJbHOM 3ajaueld  sBisIeTCA
YCTaHOBJICHHUE TAKOW YHCICHHOCTH
OXOTHHYLEH (hayHbBI, TIPU KOTOPOU
OXOTHHYBUM XO3SIMICTBOM MOXKET
OBITh JOCTUTHYT MAaKCHUMAaJIbHBIN
3¢ GEeKT P COXpPaHEHUH YCTONIH-
BOCTH U MPUBIEKATEIILHOCTH BCEX
BHUJIOB HMEIOIIMXCS yroauil. Pe-
IICHUIO TIOCTaBJICHHOW 3a/Ja4d Ha
MpUMEpPE OXOTHUYBETO XO3SICTBA
«ITokpoBckoe» MOCBsIIEHA HACTO-

stmast padoTa.

MeToanka 1 00LeKThI
HccJIe0BaHUM

OOBEKTOM HCCIICTOBAHMIA SIBJIS-
JIaCh TEPPUTOPHUST OXOTHHYBETO XO-
3siictBa «IlokpoBckoe» ApPTEeMOB-
ckoro (pwimana oOIecTBa OXOT-
HUKOB U pbidosoBoB OO «Coro3
OXOTHHKOB M pPBIOOIOBOB CBep-
JIOBCKOW 00aCTH.
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CormacHo cxeme JiecopacTu-
TenpHOTO paionmpoBanus Ceepa-
JIOBCKOUM oOmactw [16] Tepputopust
OXOTHUYBETO XO35HCTBA OTHOCHT-
cs K OKPYTy COCHOBO-OEpE30BBIX
MIPETIECOCTEIHBIX JIECOB 3aypajib-
CKOM pPaBHUHHOM NpOBHHIMH 3a-
nagHo-CHOUPCKON paBHUHHOM Je-
COPACTUTEILHON 00IacTu.

ITpu npoBeneHUN UCCIIEN0BaHUI
OBLTN UCTIONB30BAaHBI OOIIEHU3BECT-
HBIE anpoOMpPOBAaHHBIE METOJUKH
[17-19].

OO0mmas mIomnaae X031UCcTBa Co-
cramiser 6oiee 58 Thic. Ta. B mpo-
L[ecCe HUCCIEN0BAaHUI IMpoaHaIu-
3WPOBAHBI paclpesielieHne TeppH-
TOPUU TI0 KA4eCTBY OXOTHHUYBUX
yroauii, a Takke KOJINYeCTBEHHbIE
MOKa3aTeIN YHCICHHOCTH OCHOB-

HBIX BUJOB OXOTHHYbEH (hayHBI.

Pe3yabTaThbl H 00Cy:K1eHHE

[IpoBeneHHble  HCCIIEIOBAHUS
MOKa3ajk, 4YTO Ha TEPPUTOPHU
OXOTHUYBETO XO3AHUCTBA IMEIOT Me-
CTO YeThIpe TPYMIIBI TUTIOB MECTO-
OOUTAaHMUH OXOTHUYBHMX JKUBOTHBIX
(tabm. 1).

Marepuainsl Tabn. 1 cBunerensb-
CTBYIOT, YTO OCHOBHAas JIOJSI Me-
CTOOOWTaHUI MPUXOIUTCS HA JieC-
Heie (53,0%) u otkpriThie (31,6 %)
yroapda. IIpu stom u3 30325,5 ra
necHeIx yromuit 19082,6 ra mpu-
XOIUTCS Ha CBETIOXBOWHBIC W
11081,9 ra Ha MSITKOJUCTBEHHBIC
HacaxaeHus. B o xxe Bpems 10,7 %
oO1Ieli TUIOmau OXOTHUYBETO XO-
3SUCTBA  3aHSATO  HEIPUTOAHBIMU
JUT OOWTaHHUSA OXOTHUYBUX JKUBOT-
HBIX TEPPUTOPUSMH (HACEJICHHBIC
MYHKTBI, TIOCTPOMKH, MaruCTpasib-
HBIE JOPOTH U T. II.).

[lo nanHBIM ydera, Ha Teppu-

TOpUHU  OXOTHHYLETO X03sIMCTBA

«ITokpoBckoe» oburtaeT 13 BUIOB
OXOTHHYBUX JKMBOTHBIX (TaOIm. 2).

Marepuanbl Tabn. 2 MO3BOJISIOT
cIenarb BBIBOJ O TOM, YTO TaKue
XUITHUKH, KaK BOJK, HA TEPPUTO-
PHIO OXOTHHUYBETO XO3SHCTBA 3aXO0-
JISIT SIU30au4YecKy. He KakabIil 1o
(hMKCHPYIOTCS TaK)Ke PHICH U KOJIO-
HOk. Haubonee mnpuBiekareiabHbI-
MU BHJIAMHU OXOTHUYBUX KUBOTHBIX
SBJISIFOTCS JTIOCh, KOCYNsl W KabaH,
a TaKXKe BHJIbI OOPOBOM INYH: TETE-
PeB, TIyXapb U pSOYUK.

Paznuunble Buabl yroguid 1o
CTETIEHH WX TPUBICKATEIBHOCTH

JUIS. OXOTHHYBHX JKUBOTHBIX CYIIIE-
CTBEHHO pa3iudIaroTcs (Tadm. 3).

Hcnons3oBanue nokaszarenei or-
TUMAJIBHONH  TIPOU3BOIUTEIIbHOCTH
YTOIUiA TPy OOHUTHPOBKE TTO3BOJIS-
€T TUIAaHUPOBATh TOTOJIOBBE B COOT-
BETCTBHHU C TOTCHIIMAJIBHBIMU BO3-
MOYKHOCTSIMH XO3sTHicTBa (TaOI. 4).

Conocrapnenne (pakTUIECKOTO
KOJIMYECTBA OXOTHUYBUX IKHBOT-
HBIX C pAcCYMTAHHBIMH TOKa3a-
TESIMA ~ ONTHMAJbHOW  YHCIICH-
HOoCTH (TalJI. 5) CBUJICTEILCTBYET
0 CYIIECTBEHHBIX pecypcax yBeH-
YEHWUSI TTOTOJIOBBSI.

Tabmuua 1
Pacnpez[eneHHe THUIIOB OXOTHUYbUX yFOI[I/Iﬁ OXOTHUYBETO XO3SHMCTBA
«ITokpoBckoe»
I'pynriel TUTIOB (TUITBI) MECTOOOUTAHUIA IInomane

ra %
1. Jlecusie yronps
XBOIHBIE MOJIOTHSAKI 213,0 0,4
XBOMHBIE KEPIHIKA 680,3 1,2
XBOMHBIE CIIEIIbIC 8507,6 14,6
JIucTBEHHBIE MOJIOAHSIKH 1364,9 2,3
JIucTBEHHBIE KEPAHIKI 1159,5 2,0
JIMCTBEHHBIE CIIeIbIe 8545,3 14,7
CMenianHbIe MOJIOTHSIKH 1548,5 2,7
CwMmenranHble JKepAHAKH 1716,2 2,9
CMenraHHbIe CIIebie 6590,2 11,3
BripyOka 121,2 0,2
[TomnstHBI, TPOTaMHEIL, JIECHBIE CEHOKOCHI 431,2 0,7
Hroro 30877,9 53,0
II. OtkpsITBIE YTOABS
Cenbxo3yroapst 18402,3 31,6
Hroro 18402,3 31,6
111. BogHO-0070THBIE YTO/BS
O3epa 678 1,2
Pexwn, pyusu, npynel 158,5 0,3
Bornora 1900 3.3
Uroro 2736.,5 4.7
1V. Bemnn He puTOAHEIE TS BEICHHUS XO3sCTBA 62583 10,7
Bcero oxoryroawmii 58275,0 100
Bcero mectoobutanuii, NpUrofHbIX 1J1st OXOTHU-
YbHUX YKUBOTHBIX 52016,7 89,3
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YBenuueHue KOIUuecTBa OXOT-
HUYBUX JKUBOTHBIX MOXKET OBITh
JOCTUTHYTO TIPOBEJCHHEM Ouno-
TEXHUYECKUX MEpOIPUATHM.

Ocoboe BHUMaHWE TIPU ITOM IS

Jocst M 3aifna-Oersika cremyer
VIEIUTb YCTPOMCTBY COJIOHLIOB,
a A KabaHOB M KOCYJIb — HOJA-
KOpPMKE B 3UMHHUHI IIE€pUOJ, OCO-
OCHHO TIpH TIIYOOKOM CHEXHOM

nokpose. OOMIMM MepOIpUsSTHEM
SBIIIETCST OOprOa ¢ OpakoHbEp-
CTBOM U PETYIHPYEMbIH OTCTpel

CTapbIX U OOJILHBIX YKUBOTHBIX.

Tabmnwma 2
dakTHyecKas YUCICHHOCTb )KUBOTHBIX B XO35HCTBE
BHH KonuuectBo mo romam, ImT. Cpe[IHSIfI

OXOTHHYbEH YHUCIICHHOCTb, IInornoct,

bayms | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 . 1000 wr./ra
Jloch 64 68 109 111 135 130 68 56 61 73 114 90 1,7
Kaban 6 13 36 22 34 33 4 20 8 11 66 23 0,4
Kocyns 81 55 121 107 175 | 204 36 77 66 72 220 110 2,1
3as-6ensk | 107 194 145 159 | 218 | 238 179 162 | 218 189 | 407 201 39
Jlucuua 4 13 17 13 26 11 20 42 17 17 38 20 0,4
Bonk 0 0 4 0 0 1 0 0,0
Prich 3 4 0 1 0,0
Kynuua 21 23 32 32 32 40 43 60 39 41 33 36 0,7
I'myxapb 601 532 | 709 | 562 | 707 | 768 | 296 | 253 | 231 296 | 480 494 9,5
Terepes 1115 | 1161 | 1208 | 2576 | 3353 | 2787 | 975 | 1064 | 1415 | 1317 | 319 1572 30,2
PsiGumnx 1892 | 1766 | 2964 | 1951 | 2502 | 2508 | 1881 | 2964 | 2494 | 2438 | 1802 2287 44,0
Kononox 6 6 12 12 0 0 0 0 0 0 4 4 0,1
benka 0 133 | 418 | 570 | 835 | 1140 | 380 | 247 | 374 | 380 | 176 423 8,1

Tabnwma 3
BonuTHpOBKa BBIIEIEHHBIX TUIIOB OXOTHUYBUX YTOIMIMA
THIIBI OXOTHUYBUX ITnowa b, KagecTBeHHas OLICHKA THITOB YTOJIMI 110 BUJIaM >KMBOTHBIX
yroui ra 1 K Ke 3-b r T P

XBOITHBIE MOJIOAHSAKH 213,0 Xop Cp Cp [T I I Xop
XBOIHBIE KEePAHIKA 680,3 H.cp IIn IIn H.cp Cp IIn B.cp
XBOMHBIE CrIeTIbIe 8507,6 Cp Cp Cp Cp Xop Cp Cp
JIucTBEHHBIE MOJIOJHAKA 1364.,9 Xop Cp Xop Xop In Cp H.cp
JIucTBeHHBIE KEPAHAKA 1159,5 Cp Cp Cp H.cp — Cp IIn
JluctBeHHsIe crienbie 85453 Cp Xop B.cp Xop Cp B.cp H.cp
CMenanHbIe MOJOTHSIKA 1548,5 Xop Cp Xop B.cp Il Cp Cp
CMenIaHHbIe SKePIHSIKH 1716,2 Cp Cp Cp H.cp H.cp Cp Cp
CMelaHHbIe CHesbie 6590,2 H.cp Cp H.cp Cp B.cp Cp H.cp
BripyOxa 121,2 Cp H.cp Cp Cp IIn - IIn
Hne‘::f{";‘;";;fglfgfz}“’l’ 4312 Cp Cp Xop H.cp Cp Xop T
Cenbxo3yronns 18402,3 In Cp Cp In - - -
bonora 1900 Cp Cp Cp Cp H.cp Cp In

IIpumeyanue. Xop, B.cp, Cp, H.cp, Iln — TepmuHONOrHyeckas oneHKa yroJauii: Xopolue, BbIIle CPEIHEro, CPeJHIE, HIKE CPEHEr0
" TIJIOXHUE COOTBETCTBCHHO.

JI - nocs, K — xaban, Kc — kocynn, 3-b — 3asm-6emnsk, I' — nmyxaps, T — Tetepes, P — psounk.
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Tabnuua 4
OnTuMaIsHOE TTOTOIOBEE 0XOT(hayHBI HA TEPPUTOPUH XO3IHCTBA
Cpe/HeB3BelIeHHbIE UHCIeHHOCTh ONTUMAJIbHAS, IIT.
Biix ITnomanp, HoKazaTeI Bonurer } A
MIPUTOTHAS (monpaBouHbIit
KUBOTHOTO 1151 oGHTarys Bra, ra | | POSBOAHTENIBHOCTH Gomurer) Ha 1000 ra 1T OOMTaHKs BUIA
YTOZUIA, IIT. TUTOTIa b
Jloch 51180,2 71,5 I 153
Kocyns 51180,2 113,1 11 (V) 256
Kaban 51180,2 123,8 11 (V) 4 205
3asi-0ensak 51180,2 96,2 11 (V) 25 1280
Tiyxapp 316184 139,5 11 (11T) 40 1265
Terepen 32656,7 116,7 111 100 3266
PsiOunk 32899,1 72,1 il 150 4935
Tabmuma 5
CornocrasiieHHE ONTUMAILHON U (1)aKTI/I‘I€CKOﬁ YHCIIEHHOCTH JKUBOTHBIX B XO3SICTBE
YucneHHOCTh
Bun E;‘;T;g; onTHMalbHast (haxruueckas
RHBOTHOTO e 06”T;1: B r./1000 ra M:Zgz?;:ij}:;)ﬂa cpeﬂﬂz:.nomﬂ, % OT ONTUMAIILHOM
I0LA/b
Jloch 51180,2 3 154 90 58,6
Kocyns 51180,2 5 256 110 43,0
Kabau 51180,2 4 205 23 11,2
3asi-0ensak 51180,2 25 1280 201 15,7
I'myxapp 316184 40 1265 494 39,1
Terepen 32656,7 100 3266 1572 48,1
PsaOunk 32899,1 150 4935 2287 46,3
BbIBO}lBI KOJIMYECTBO OCHOBHBIX BUI0B KOJIMYECTBA XWUBOTHBIX OO0 OIITH-

1. Tepputopust OXOTHUYBETO XO-
3stiicTBa «ITokpoBckuil» nmpencras-
JIeHa IPEUMYILECTBEHHO JIECHBIMH
Y OTKPBITBIMU YTOJbSIMH.

2. KagectBo yrogmii B 3Ha4H-
TEJIHOM CTENeHH 3aBUCUT OT BU-
JIOB OXOTHUYBEH (ayHblI.

3. bnaromapss s dexTuBHOM

paboTe COTPYIHUKOB XO3SIHCTBa

OXOTHUYHHX JKHUBOTHBIX YBEITUYH-
BaeTCsl.

4. dakTrueckoe KOJIMYECTBO
OXOTHHYBbHX JKMBOTHBIX HE COOT-
BETCTBYET IIOTEHIIMAIBLHBIM BO3-
MOKHOCTSAM YTOJIMH.

5. Obecneuenue TOBBITIICHHS
IKOHOMUYECKUX MOKa3aTeIeh MOX-

HO A0CTUYb NIYTEM YBEIIUYCHUA

MaJIbHBIX ITOKa3aTeseH.

6. OCHOBHBIM CTIOCOOOM  yBe-
JIMYEHUST KOJIMYECTBA OXOTHUYBUX
KMBOTHBIX  SIBISIIOTCA ~ OopbOa
¢ OpakoOHBEPCTBOM, PETYJSPHBIN
OTCTpeJl CTapbiX M OOJBHBIX KHU-
BOTHBIX, @ TaK)K€ YCTPOWCTBO CO-
JIOHIIOB M IIOJAKOpMKa B 3UMHUMN

HIePUO.
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Knrwouesvle cnosa: sxcnepumenmanvHule jechvle KYIbmypbl, 1€CO80CCMAHOBIEHUe, MEXHOLEHHOe 3acPs3-
HeHue.

BoszelicTBre XpOHUYECKOTO a3pPOTEXHOTEHHOTO 3arps3HEHMsI BOJIM3M KPYIHBIX MPOMBIIUICHHBIX HEHTPOB
NPUBOIUT K TMOETH WIN CHJIBHOMY ITOBPEKICHHIO 3€IEHBIX HACAKIACHHUH, B TO BPeMS KaK OHU BBIIOJIHSIOT
HE TOJIBKO Ba)KHBIC ACTETHUECKUE QYHKIUH, HO U QYHKUMIO 3P PeKTUBHOTO PUTO(MIBTpa U OKa3bIBAIOT 3HA-
YHUTEJIBHOE MOJIOKHUTENILHOE BIMSIHUE Ha KOJOTHYECKYI0 0OCTAaHOBKY B TOPOACKHX U NPUTOPOAHBIX paliOHaX.
B nacrosimee BpeMsi co3maHMe KOJOTHYECKH OJaromnpHATHOW Cpeabl B KPYITHBIX MPOMBIIUIEHHBIX IIEHTpax
SBJISIETCSl BaKHOM 3ajadeil. HacaxieHusl B IPOMBILIIICHHBIX LEHTPAaX OYMIIAIOT BO3AYX, YAYUIIAIOT MUKPO-
KITMMAT, JJOKIM3YIOT 1 00€3BPEIKMBAIOT TOKCUYHBIE BLIOPOCHI. B pe3ynbsrare BO3HUKAET HEOOXOJUMOCTD JIeCO-
BOCCTAHOBJICHUSI HAPYIICHHBIX 3€MeIIb U CO3/IaHMS YCTOWYMBBIX K a3POTEXHOT€HHBIM BBIOpOCAM HAaCaXKICHUH.
BcenenctBue 3TOro 1enplo HaMX MCCIENOBAaHUN SIBISUIOCH M3yUEHHE YCTOMYHMBOCTH OCHOBHBIX JIecO00pasy-
IOLIMX JIPEBECHBIX BHUJIOB B YCIIOBHSX 3arpsS3HEHUS] MarHE3MTOBOTO MPOM3BOACTBA C BO3MOXKHOCTBIO MpUMe-
HEeHUS MEJIHOpaHTOB. Hammm uccinenoBanus MpoBOAMINCE B OKpecTHOCTSX I. Carka YensOnHckol oOnmacTi Ha
OTIBITHBIX YYaCTKaX B I'PaJMEHTE 3arps3HEHHs. YCTaHOBJICHO HETaTUBHOE BIMSHHE TEXHOTCHHBIX BBIOPOCOB
KkoMOuHara «MarHe3uT» Ha ONBITHBIE KYJIBTYPhI. Y OINBITHBIX KYJIBTYp HAaONONAETCS CHIKEHUE POCTa U YXYI-
IIEHUE UX XU3HEHHOTO COCTOSHUS. BBIABICHO MOJIOKUTENBEHOE BIMSHAE HU3HHHOTO TOp(da, BHECEHHOTO TPH
MocajKe KyJlbTyp, TO3BOJIMBIIEEC CHU3UTh HETAaTUBHOE BO3/ICHCTBHE a9POTEXHOTCHHBIX BRIOPOCOB KOMOHMHATA.
YcTaHOBIEHO, YTO B 30HE CHIILHOTO 3arpsi3HEHHS MOJKHO CO3/1aBaTh KyIBTYpBI, IPUMEHSISI TIPH Tocajke Topd
B JIOCTATOYHBIX KOJIMUECTBAX (HAIpUMEp HU3UHHBIN Topd ciioeM He MeHee 12 cm). Co3manne KyJIbETyp B 30HAX
CpenHero u ciaadoro 3arps3HEHUs] BO3MOKHO U3 JIIOOBIX UCCIEIYyEeMBIX BUAOB 0€3 KaKuX-JIMOO CrerHraIbHbIX
MEJIMOPAHTOB.
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The impact of chronic aero technogenic pollution near large industrial centers leads to death or strong damage
of green plantations while plantations perform not only important esthetic functions, but also the function of an
effective phytofilter and have a considerable positive impact on the ecological situation in urban and suburban
areas. Now the creation of ecologically favorable environment in large industrial centers is an important task.
Plantations in industrial centers purify air, improve the microclimate, localize and neutralize toxic emissions.
In the conditions of chronic aero technogenic pollution reforestation of damaged lands and the creation of
plantations resistant against aero technogenic emissions, the recovery of their protective and esthetic functions
have become a broblem. As a result of this there is a necessity of forest renewal of damaged lands and creation
of plantations which would be resistant against aero technogenic emissions. Thereof the purpose of our research
was to study stability of the main forest forming wood types in the conditions of pollution with magnesite
production with a possibility of application of ameliorants. Our research was conducted in vicinities of the town
of Satka of Chelyabinsk region on the experimental sites along the pollution gradient. Established negative
influence of technogenic emissions of the «Magnezit» plant for the experimental culture. In experimental
cultures, a decrease in tree growth and the deterioration of their life condition. We have revealed the positive
influence of the low-lying peat laid while planting cultures, which has allowed reducing the negative impact of
aero technogenic emissions of the combine. It has been found out that in a zone of strong pollution it is possible
to create cultures by applying peat in enough amounts while planting (for example, low-lying peat with a layer
of at least 12 cm). The creation of cultures in zones of average and weak pollution is possible for any researched
species without any special ameliorants.

BBenenune
OIMH U3 MOIIHBIX HMCTOYHHKOB
a’POTEXHOTCHHOTO  3arpsi3HCHUS
B CarkmHCcKOM paiione YensOwH-
CKOM oOnacTu — komouHaT «Marue-
3uT». OCHOBHBIM KOMIIOHEHTOM

AOPOTEXHOICHHBIX OTXOI0B, IIO-

najialomx B arMocdepy, sBis-
eTCs MAarHe3WTOBasl TbUTb, CO-
CTosasi B OCHOBHOM W3 OKHCHU
marausi. OKHCh MarHusi XOpOIIO
THApAaTHpyeTCs, o0pasys TpH Co-
€IMHEHUU C BOJIOH CIIa0yro IeI09b
Mg(OH), [1]. Ha ygactumax nbuiu

aJICOPOUPYIOTCS U KOHJICHCUPYIOT-
Cs Mapsbl I1eJ04Yel, CEpHbIA aHTU-
Ipua U GTop, conepiKalrecs B JAbl-
MOBBIX Ta3ax, 00pa3ys MpOCThIC
U CIOKHBIC Cy/Ib(aThl MIETOUHBIX
U LIEJIOYHO3EMENIbHBIX METAIJIOB U
(ropun marHus [2]. 3arpsHeHHE




Ne 4 (59), 2016 .

Jleca Poccuu u xo35s1icmeo 8 HuUx

37J

B JIAaHHOM paliOHE OTHOCUTCS K LIe-
JoyHOMYy THITy. B Tpamuenre 3a-
TPSA3HEHHS IO MEpe MPHUOIIKEHHS
K KoMOuHary «MarHesur» ycra-
HOBJIeHO yBenmuenue pH cHero-
BOW BOJIBI M TIOYBBI, MacChl B3Be-
IICHHBIX BEIICCTB U COJICPIKAHUS
TSOKETBIX METAJUIOB B CHETOBOM
Boge [3, 4]. B ycnoBusx asporex-
HOTEHHBIX BBIOPOCOB KOMOWHATA
«MarHe3uT» paHee YCTaHOBICHO
YXYJIIIEHUE COCTOSIHUSI €CTECTBEH-
HBIX COCHOBBIX JPEBOCTOEB [5] u
OTIBITHBIX KYIBTYp Betula pendula
Roth [6, 7], cHIWKEeHNE HAJI3eMHON
¢utomaccel [8], yBelnueHue Kce-
POMOpP(HOCTH JINCTHEB W COAEp-
aHust Mg B TUCThsIX [9] OMBITHBIX
KyaeTyp Betula pendula Roth, cna-
0o0e BIHsIHYE TAHHOTO 3arpsi3HEHUS
Ha IIOCEBHbIE Ka4eCTBa CeMsH Pinus
sylvéstris L. [10]. B aTux ycrnoBusx
BO3HHKJIa HEOOXOANMOCTH BBISACHE-
HUSI 0COOCHHOCTEH MPOU3pacTaHus
OCHOBHBIX JIECOOOPa3yIOLIHX Jpe-
BECHBIX BHJIOB B 30HE 3arpsS3HEHUS
MarHe3UTOBOM MBLIBIO.

MeTtoauka U 00beKT
HCCJIeIOBAHUIA

Hamm wuccrnenoBanust mpoBoju-
muck (2010-2011 tT.) B OKpecTHO-
crsax . Carka YensiOuHckor o0ma-
CTH Ha YETHIPEX OTBITHBIX YYaCTKaX
(OY): B 30HE CHIILHOTO 3arps3He-
Hust — OY Ne2, cpeaHero 3arpss-
Henus — OY Ne5, cnaboro 3arpsiz-
Heansa — OY Ne3 u ouenp crmaboro
sarpsisHeHus — OY Ne4 (ycnoBHO
KOHTPOJIBHBIN  yuyacTok). Paiion
r. Carka pacronoXeH B LEeHTpallb-
HOM 4YacTH MOA30HBI XBOWHO-IITH-
POKOJIMCTBEHHBIX W FOKHO-TACK-
HBIX XBOMHBIX JIECOB JIECHOU 30HBI
IOxnHoro VYpama [11]. OOBeKTHI

HalIux I/ICCJ'IeI[OBaHI/Iﬁ — OIIBITHBIC

JIECHBIE KYJIBTYpbl COCHBI OOBIK-
HOBeHHOU (Pinus sylvéstris L.),
muctBeHHHIbl  CykadeBa  (Larix
sukaczewii D y [.) u Oepé3sl moO-
Bucioir (Betula Pendula Roth),
CO3/IaHHBIE  PSIIOBOM  IMOCAJKOU
B 19801983 rr. Ypanbsckoit necHOU
craniuer BHUNIIM

C OCJIBKO HUCCICAOBaHUA IIPUTOAHO-

OIBITHON

CTH 1IOYB JJIA JIECOBOCCTAHOBJICHUS
B pas3IM4YHbIX 30HaX MAar"He3uTo-
BOI'0 3arps3HCHUS. HpI/I 3aKJIaaKe
OIIBITHBIX YYAaCTKOB HCIIOJIb30BaJIn

TOpd
cinoem 12 cm, Topd crmoem 2 cwm,

CIEMYIOMNEe MEITHOPAHTHI:

CJTa0bIii PacTBOP CEPHOM KHUCIIOTHI
(s cHKeHns Tokasarens pH mo-
4Bbl). Bce oOciieoBaHHbIE y4acT-
KH pa3MeEIIeHbl Ha CEeBEpPO-BOCTOK
OT MCTOYHHUKA BHIOPOCOB M COTIIAC-
HO PO3€ BETPOB HAXOASATCS B 30HE
OCHOBHOTO cHOca msutH [12]. [dua-
METp OTBITHBIX KYJIBTYp Ha BBICOTE
1,3 M ompenensicst 4yepe3 OKpyxX-
HOCTB JIepeBa, KoTopasi u3Mepssach
MEpPHOM JIEHTOM C TOYHOCTBIO JIO
0,1 cMm. BricoTa nepeBa usmepsinach
BeIcoTOMepoM Haglof ¢ TouHOoCTBIO
mo 0,1 m. Kareropust cocTosSHHS
OLICHMBAJIACh M0 IIECTUOATIILHON
mKane kareropuii cocrostaus [13],
WHJIEKC TOBPEKICHUS PEBOCTOS
PacCUMTBHIBAICS KaK CpeIHEeB3Be-
IIeHHOE U3 Kareropuit [14].

Pe3yabrarhl ucciiefoBaHuii
U UX o0cy:KIeHue

B xone obcnenoBaHus ONBITHBIX
KyJBTyp YCT@QHOBJICHO, YTO 4Yepe3
30 mer mocne MOCaJKM B 30HAX
CpemHero u ciaboro 3arps3HEHHs
COXPaHWJIHCh BCE BHIBI KYIBTYD.
B 30He CWIBHOIO 3arps3HEHUs
KyJbTypbl OOJIBIIMHCTBA BapHaH-
TOB TOrMONM, B HEKOTOPBIX Bapu-

aHTax COXpaHWJIHCh OTACIbHBIC

SK3EMIULIPBI KyIbTYp, U TOJIBKO Ba-
puanTt 0epé3bl MOBHUCIION ¢ TOphoM
cinoeM 12 cM B KauecTBEe MEIHUO-
paHTa MOXHO CUHUTATh YCICIIHBLIM.
Topd cmoem 12 cM B KadecTBe Me-
JMOpaHTa WCIIOIB30BAJICS TOJBKO
JUIsT Tocanku Oepé3bl TOBUCION.
CocHa OOBIKHOBEHHAsI M JICTBEH-
Hura CykaueBa B 30HE CHIIBHOTO
3arpsi3HEHHS] COXPAHIIIACH OT/IeIThb-
HBIMH DK3eMIUISIpAMH: COCHA B Ba-
puanTte ¢ Topdom cioeM 2 cMm, a Jiu-
CTBEHHHIIA B BapHaHTE CO CIAOBIM
pacTBOpoOM KHUCJIOThI. B nmanbHei-
IIeM MbI Ha3bIBa€M ATOT BapUaHT
C KHCJIOTOW. AHaJM3 pocTa KyJb-
Typ B paccMaTpWBaeMbIX BapHaH-
Tax TMOoKasaj, 4To AuameTp Oepe3nl
B BapHaHTe ¢ Toppom cioem 12 cm
HE3HAYUTENHFHO OOIBIIe ITHaMeTpa
JIMCTBEHHHUIIBI B BAPUAHTE C KHCJIO-
TOW ¥ HE3HAYUTEIHLHO MEHBIIIE A=
MeTpa COCHBI B BapHaHTe ¢ TophoM
2 cM, a BbICOTa Oepé&3bl TMpEeBHIIIa-
€T BBICOTY COCHBI U JIMCTBCHHHUIBL
(pUCYHOK).

Topd crmoem 12 cm B kadecTBe
MENMOpaHTa yYBENIWYMI POCT Oe-
PE3BI 1O CPAaBHEHHUIO C BapHAHTOM
0e3 MemuopaHTa TO JHAMETPY
B 2,8 paza (¢ = 9,23 npu p < 0,001),
a 1o BeIcoTe — B 2,1 paza (¢ = 10,2
npu p<0,001). Anammsupys Oe-
p€3y M COCHY IMpU OJMHAKOBOM
cioe Topda, paBHOM 2 CM, BUIUM,
YTO y COCHBI BBICOTA OOIBIIE Ha
20% (t = 2,46 mpu p = 0,02), a qu-
amerp Oombmme Ha 70% (¢ = 6,34
npu p < 0,001), yem y Oepé3bl.
COXpaHI/IBHH/ICCSI OK3CMILIAPLL JIU-
CTBEHHHUIIBI B BApUAHTE C KUCIOTON
MOKa3ajay JY4IIUi POCT IO CpaB-
HEeHuIo ¢ OepE30i B TakoM ke Ba-
puanTe: muametp Oosnbire Ha 88 %
(t=4,75 mpu p <0,001), a BEICOTA —
Ha 23% (¢t = 1,89 npu p = 0,00).
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No ONBITHOTO YUACTKA/ MENHOPAHT

No ONEBITHOTO Y4ACTKA/METTHOPAHT

CpenHuii AuaMeTp U BbICOTA HA PAa3HBIX OMBITHBIX Y4acTKaxX

A B CpaBHEHHH C COCHOU OOBIK-
HOBEHHOH B BapuaHte ¢ TOphoM
cloeM 2 CM JuaMmeTp JIMCTBCHHU-
1161 MeHbIIe Ha 26 % (¢ = 2,40 ipu
p =0,02), a BBICOTa MEHBIIIC HE3HA-
YUTETHHO. JTO CBOIUTCS K CIEIY-
IOIEMY: B 30HE CHIIGHOTO 3arpsi3-
HEHUsl XBOWHBIE BHUIBI B COXpa-
HUBIIUXCS BapUaHTaX MPOSBIISIOT
JTy4IIANA POCT, 4eM Oepéaa.

AHanmuzupyst  poct

KYJIBTYP
B 30HE CpEIHEro 3arpsi3sHECHHs
(OY Ne 5), BumumMm, 9TO IyUIIHNA
POCT MO JAUAMETpPy Y JHMCTBEHHU-
el JIraMeTp JTMCTBEHHMITBI OOJTh-
me Ha 32% u Ha 31% (¢t = 4,23;
t= 3,48 mpu p < 0,001) muamerpoB
0epé3bl U COCHBI COOTBETCTBEHHO.
Pa3nmuus 1Mo BBICOTE MEXIy BH-
JIAMU B JIaHHO# 30HE HEIOCTOBEp-
Hbl. B 30He ciaboro 3arpsi3HeHUs
y JIACTBEHHUIIBI TAaKXE OTMEYCH
JY4IIHA POCT MO CPaBHEHUIO ¢ Oe-

pé3oil. JluameTrp JIMCTBEHHULIBI

Oosblie quamerpa 6epésnl Ha 38 %
(¢=3,81 mpu p <0,001), a BEICOTA —
Ha 16% (¢ = 4,01 mpu p < 0,001).
Tlo cpaBHEHHIO C COCHOM B JIAaHHOM
30HE Y JIMCTBCHHHUIIbI PA3TINYUS HE-
JIOCTOBEPHBI.

Ha xoHTpoibHOM ywacTke Jyd-
HIMA POCT TaKKe OTMEYEH Y JIHCT-
BEHHHUIIBL. 3/IECh JUAMETP y JIUCT-
BeHHHUIBI Oomeime B 2,1 pasa
(t=13,14 mpu p < 0,001), uem mua-
MeTp y 6epé3bl, u Ha 25 % (¢ = 5,06
npu p < 0,001) Gompmie muamerpa
COCHBI. A TIO BBICOTE JIUCTBCHHH-
na BblIe, 4eMm Oepé3a, Ha 36%
(¢t ="7,10 mpu p < 0,001) u HE3HA-
YHUTENBHO BBIIIE COCHBI. OTCrona
MOYKHO C/I€JIaTh BBIBOJI, YTO B YCIIO-
BUSIX MAarHE3MTOBOIO 3arpsi3HCHUS
MOKA3aTelil POCTa JIMCTBEHHHMIIBI
BBILIE, YeM Y OepE3bl U COCHBI.

Hamm wuccnenoBanust  cBuje-
TENBCTBYIOT, YTO C YBEIUUYCHUEM
TEXHOTCHHOW HAarpy3Ku Yy BCeX

BUJIOB OIIBITHBIX KYJIBTYp CHHYXa-
FOTCSI TIOKa3aTelld pocTa, HO B pas-
HOM creneHd. B 30He cuiibHOTO
3arpsi3HCHHUS BBICOTA KYNIBETYp Oe-
pE3nl B BapuaHTe ¢ TopdoM ciioem
12 cMm Hmxe Ha 25% (¢ = 4,71 npu
p < 0,001) mo cpaBHEHHIO C BBI-
COTOH Oepé3pl Ha KOHTPOIHEHOM
y4acTKe, a MO AUaMETPy JaHHBIC
KYJIBTYPBI CYIIECTBEHHO HE pasiiu-
yarotcs. B BapuanTe ¢ Topdom ciro-
eM 2 CM B ITOH ke 30HE CpeIHUE
JIMaMETpP U BBICOTa OepE3bl MEHBIIIE
10 CPAaBHEHUIO C TAKOBBIMU Ha KOH-
TposibHOM yuacTke Ha 41 u Ha 51%
(t=4,68; t =821 mpum p < 0,001).

YV cOCHBI B 3TOU K€ 30HE B Ba-
puante ¢ TopdhoM ciioeM 2 CM Jiu-
aMeTp M BbIcoTa MeHbIie Ha 40
u Ha 54% (=577, t=11,84
npu p <0,001) coorBeTCTBEHHO
M0 CpPaBHEHHIO C TaKOBBIMH Ha
KOHTpoJie. Bwmecte ¢ tem ua-
METp U BbICOTA OEPE3bI B BAPUAHTE
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C KHUCJIOTOM B 9TOH K€ 30HE MEHb-
me, 4eM Ha KoHTpoie, Ha 57%
(t=6,82; t=9,35 mpu p <0,001),
a COOTBETCTBYIOIIME TOKa3aTeln
y JINCTBEHHUIIBI B 3TOM JK€ BapH-
aHTe MeHbIne Ha 62 u 61 % coor-
BeTCTBEHHO (¢ = 8,43; 1= 12,18 mpu
p<0,001). OMmbITHBIE KYIBTYPHI
B MCHBIIEH CTENEHH CHIKAIOT
POCT C YBEIMYCHHEM MAarHE3UTO-
BOTO 3arps3HEHUS B BapHaHTaX
¢ Topdom, 1 4eM OOIIbIIIe CIION TOp-
(a, TeM MEHBIIIE CHUKACTCS POCT.

[To maHHBIM OIEHKU COCTOSIHUS
KyJIBTYp yCTaHOBIIEHO, YTO Ham0o-
nee ocnalleHbl KYIBTYpbl, MpH-
OJVDKEHHBIE K MCTOYHHUKY BBIOPO-
coB (tabmuma). C yBeTWYeHHUEM
CTETNICHH 3arps3HEHUs UAET BO3-
pacTaHue CpEIHEro WHICKca I0-
BPEXIEHHS JPEBOCTOS W BEJINUH-
HBI cpeqHelt nedonuanuu. B 30He
CUJIBHOTO 3arpsi3HEHHS Y Oepe3sl
TTOBUCJION B BapHaHTe 0€3 MEeHo-
paHTa CpeTHUI HHIEKC TIOBPEXKIe-
Hus Oosbiiie B 2,9 pasza, Y COCHBI

OOBIKHOBEHHOU B BapUaHTE C TOP-
¢dom 2 cM — B 3,2 pasa, a y JH-
CTBEHHHIIBI cuOuUpckoit — Ha 90 %,
YEM Y COOTBETCTBYIOLIEH KyJIb-
Typel Ha KOHTPOIIEHOM YyYacTKe.
OTcrona BHIIHO, YTO HaWMEHbIIIas
CTETEHb TOBPEXKJICHUS OTMEUCHA
y JIUCTBEHHHUIIBI, & HANOOIbIIAsT —
Yy COCHBL. AHaln3 TMOKa3ajl, 4To
BHeceHHe Topda B NOYBY IPH T10-
cajZike KyJIbTyp Oepe3bl MOBHCION
CHU3WIJIO CTEIEHb IOBPEKIACHUS
JIPEBOCTOSI.

JKu3HEeHHOE COCTOSIHUE OIBITHBIX KYJIBTYD

Ne OY/ paccrosiuue Cpenuuii nHIEKC Cpenusist
OT MCTOYHHKA BHIOPOCOB, [opona Bapuant TIOBPEXKACHUS nedonuarus,
KM JIPeBOCTOs %
b be3 menmnopanrta 3,5+0,13 60+3,25
b 3,5+0,08 61+2,52
Topd 2 cm
2/1 C 3,8+0,10 723,10
b Topd 12 cm 3,3+0,11 50+2,02
JIn Kucnora 1,9+0,06 -
b be3 memmopanTa 2,4+0,06 36+1,04
5/3 C be3 menmopanTa 2,7£0,08 45+2,04
JIng be3 menmopanTa 1,0+£0,03 -
b be3 menmopanTa 1,2+0,07 11+1,29
3/5 C be3 menmopanTa 1,3+0,11 15+1,63
JIn be3 mennopanra 1,0+0,01 -
b KonTtposns 1,2+0,09 12+0,76
4/10 C KonTtposns 1,1+0,06 101,17
JIig KonTtpons 1,0+0,01 -
BriBoabI 3arpsi3HEHHUST  CBUJCTEIbCTBYET, JIyeMbBIX BHJIOB 0€3 KaKuX-1u0o

B pesynbrare wucciepoBaHui
YCTAHOBJICHO, YTO JIMCTBCHHHUIIA
CykaueBa B YCJIOBHSX MarHe3W-
TOBOTO 3arpsi3HEHUs] TIOKa3bIBa-
eT JIydIlihe MOKa3aTelnu pocTa 1o
CpaBHEHHUIO ¢ 0ep&30ii TOBUCION
M CcOCHOM 0ObIKHOBEeHHOW. Cpas-
HEHHE pa3HBIX BapHUaHTOB IMO-
CaJlIKu KYJIbTYp B 30HC CHJIIBHOI'O

YTO YCHEUIHBIM SIBIIETCS BapHaHT
¢ Topdpom. IlpumeHsT HU3UHHBINA
Topd B JOCTAaTOYHBIX KOJIHYe-
cTBax (HampuMep CI0EM He MEHee
12 cM), MOKHO CO3/1aBaTh KyJIbTy-
pPBl U B 30HE CHJIBHOTO 3arpsi3He-
Hus. Co3naHue KyabTyp B 30HaX
cpenHero u cinaboro 3arps3He-
HUSI BO3MOXKHO M3 JIOOBIX HCCIIe-

CIICIIMATFHBIX METHOPAHTOB.

YcTaHOBIIEHO HETAaTWBHOE BIH-
SIHUE MAarHe3uTOBOrO 3arpss3He-
HUS Ha >KU3HEHHOE COCTOSHHUE
OTBITHBIX KYNBTYp. HammMensree
HETaTUBHOE BIUSHUE MAarHe3uTO-
BOTO 3arpsi3HEHUS Ha >KU3HEHHOE
COCTOSIHHE OTMEUCHO Y JINCTBEH-
HUIIBL.
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[IpoananusupoBansl noceBHbIe kKauecTBa ceMsH (IIKC) cocHbl 0ObikHOBeHHOM (Pinus silvestris L.), mpous-
pacraroleii B yCIOBHIX adpOTEXHOTCHHBIX BBIOPOCOB KoMOuHaTa «Marnesur» Ha lOxHoM Ypare. Boissie-
HO, YTO B 30HE CHJIBHOTO YPOBHS 3arpsisHeHHs 42 % CeMSIHOCAINX JIepeBbeB (POPMUPYIOT ceMeHa dKCTpe-
MaJbHO HU3KOH Macchl — MeHee 4,5 1/1000 mt. (MuauMansHas — 2,38 T), 94TO, BEPOSTHO, CBA3aHO C OOITUM
ocialJeHreM JPEeBOCTOS MO/ BO3CHCTBUEM a3pOIOJUIIOTAHTOB. BMecTe ¢ 3TUM HaONIOaeTCs yBeIMYSCHUE
WHINBUIYAITBHON (BHY TPUIIOMYIISIITIOHHON ) U3MEHYHUBOCTH, YTO TOBOPHUT O KPUTHYECKOM BO3JIEHCTBUH CHITh-
HOTO YPOBHS TEXHOT€HHOW Harpy3KH Ha JaHHBIN MMOKa3areib. B yCIOBUAX CpelHero u ciaboro ypoBHei 3a-
rpsi3HEHUs moka3arenas Macchl 1000 ceMsiH U ero MHIUBUAYaTbHAS U3MEHYMBOCTH COMOCTABUMBI C TAKOBBIM
ceMsH n3 (POHOBBIX yCIIOBUH. BBIsSBIEHO, 4TO ceMeHa COCHBI, C(HOPMHUPOBAHHBIE B YCIOBUAX BIIHSHUS adpo-
TEXHOTEHHBIX BHIOPOCOB MarHe3WTOBOTO MPOU3BOJICTBA, UMEIOT BBHICOKHE 3HAYCHHS IHEPTHU IPOpacTaHUs
(90,95-92,93 %) u Bcxoxkectu (93,92-95,20%), conocTaBUMBIC C TAaKOBBIMU CEMSIH U3 ()OHOBBIX YCIIOBUI
¥ BHJIOBBIM YPOBHEM B 1iesioM. [Ipn 3TOM MHAMBHAYyadbHAs W3MEHYMBOCTH JAaHHBIX TOKa3aTelleld B Ipajan-
CHTE 3arpsi3HEHUs HaXoAuTcs Ha HU3KoM ypoBHe (Cv = 5,10 ...8,03 %), uTo yKka3pIBaeT Ha UX YCTOWYMBOCTD
K BIMSHUIO MarHUKUCOAEP KaIIUX adpPOMOJUTIOTAHTOB. KpoMe TOoro, ¢ yBennueHHEM TEXHOTEHHOW HAarpy3Ku
Ha ypOBHE TCHJCHIINH yBEIMYNBAETCS OIS MIPOPOCTKOB CEMSH, HMEIOIINX CeMsI0IM Ha MOMEHT OIpe/e-
neHust BexoxkecTd (15-e cyTku), 4To CBHIETENhCTBYET 00 nX Oosiee paHHEM pa3BuTHU. ClenaH BBIBOJI O BO3-
MO>KHOCTHU MCTIONIb30BAHUS CEMSIH M3 30H 3arpsS3HEHUS ISl IECOBOCCTAHOBJICHUS, B TOM UHCIIC TEXHOTEHHO
3arpsi3HEHHBIX TEPPUTOPUI.
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Analyzed the sowing qualities of seeds of Scots pine (Pinus silvestris L.) growing in conditions of
anthropogenic emissions of the plant «Magnezit» in the southern Urals. It is revealed that in the zone of strong
pollution 42 % seminoma of trees form seeds extremely low birth weight — less than 4.5 grams/1000 pcs.
(minimum of 2.38 grams), which is probably due to the general weakening of the forest stands under the
influence of airpollutants. Along with this there is increase in individual (intrapopulation) variation that refers
to the crucial impact of a strong level of technogenic load on the indicator. In conditions of moderate and
low pollution levels, a measure of weight of 1000 seeds and its individual variability comparable to that of
seeds from background conditions. It is revealed that seeds of pine trees, formed under the influence of aerial
technogenic emissions of a magnesite production have high values of energy of germination (90,95-92,93 %)
and germination (93,92-95,20%), comparable to those of seeds from the background conditions and the
species level in general. Thus, the individual variability of these indicators in the pollution gradient is low
(Cv =5,10-8,03 %), which indicates their resistance to the effects of magnesium airpollutants. In addition,
with the increase of technogenic load at the level of tendencies increase the proportion of sprouted seeds with
cotyledons at the time of determination of germination (15 days), reflecting their relatively early development.
The conclusion about the possibility of using seeds from areas of contamination for reforestation, including
tehnokonsalting territories.

Bgenenne HOE BO300HOBJICHME HMMEET pPs  XBONHBIX, TOJLKO CEMEHA SIBJIS-

CeMs — ocobasi MHOTOKJIETOY-  NPEUMYILIECTB IIEpe] BEreTaTHB-  IOTCA  MCXOAHLIM  MaTe€pUaIoM
Hasg CTPYKTypa CIOKHOIO CTpo- HbBIM [1], KpoMe TOro, MCXOAst M3 s BO300HOBiIeHHA. OgHUM H3
CHHUs, CIy)XKallas s pPasMHO-  OHOJNOTHYECKMX  OCOOCHHOCTEH  BaXKHBIX YCIIOBHUH BO30OHOBIICHHUS
JKEHUSI M PACCENeHMs] CEMEHHBIX MHOTMX BUJIOB JPEBECHBIX PACTE-  IPHUPOIHBIX COOOIIECTB ABISAOTCS
pacTeHuil. 3BeCcTHO, 4TO CeMEH- HHii, B TOM 4YHClIE OONBIIMHCTBA  IOCEBHbIE KauecTBa CeMsH [2-4],
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KOTOpBIE 3a MOCJIEIHHUIN BEK, KpO-
M€ €CTEeCTBEHHBIX OMOTHYECKUX M
abnoTHYeCKuX (haKTOPOB, MOJBEP-
JKCHBI BIIMSTHUIO a3pPOTEXHOT€HHO-

O 3arps3HeHus [5-9].

ean, 00beKThI
U MeTO/IbI UCC/Ie0BAHMI

Lenbto HacrosIielr paOOThI sB-
JISICTCSl aHAJIU3 TIOCEBHBIX KAueCTB
CEeMSIH COCHBI  OOBIKHOBEHHOM,
c(hOpMHPOBAHHBIX B YCIOBHUSIX BO3-
JICHCTBUS TIPOMBILIUICHHBIX BBIOPO-
COB MarHe3WTOBOTO MTPOM3BOCTBA.

HccnenoBanus npoBeieHsI B 11e-
HOIIOIYJISIIIUSAX ~ COCHBI  OOBIKHO-
BEHHOM, MTPOU3PACTAIOIINX B YCIIO-
BUSIX BJHSHUS BBIOPOCOB KOM-
Oounara «Marue3ut». KomOuHar
«Marune3ut» ocHoBan B 1901 1,
pacrionoxxeH B paifoHe TI. Carka
Ha HOxxunom VYpane. OcHOBY ero
BBIOPOCOB  COCTaBIISIET MarHe3u-
TOBasl IbUIb, KOTOpAs IMpECTaBIIe-
Ha MgO(K,NaO)2SO, (tBEépmblii
pactBop), Na,Mg(S0,),2MgSQ,,
MgF,, Mg,SO,, Mg,CO; [10].
[Ib1b  KMMEeT CHIIBHOUIEIOYHYO
peakmuio — pH>10. s uccnemno-
BaHMIi BHIOPAHBI OTIBITHBIC YYaCTKA
(OY), coznannrie B Havasne 80-X ro-
JIOB  YpaJIbCKOM JIECHOM ONBITHOMN
crannueir BHUMJIM (ubiHe Bora-
nuueckuit can YpO PAH) B ycro-
Busax cuipHOTO (OY-2), cpemmHero
(OY-5) u cnaboro (OY-4) ypoBHei
3arpsi3HCHUsT U (DOHOBBIX YCIIOBH-
ax (OY-K) [11]. OY pacmomnoxe-
HBI B CXOJHBIX JIECOPACTUTEIHHBIX
YCIIOBUSIX B OiHOM THIIE Jeca (Csr).
Ha momenT nccnenoBanust Bo3pact
npeBoctoeB coctaBuia 35 net. Co-
BPEMEHHOE COCTOSTHHE JAPEBECHOTO
spyca, a Tak)Ke ypOBEHb 3arps3He-
HUS CHETa, [TOYBbBI U PACTUTEIHHOTO

MOKPOBa B 30HE BHIOPOCOB a’po-

MOJUTIOTAaHTOB KOMOMHaTa «MarHe-
3UT» TIPUBEICHBI B TPEIBIAYIINX
WCCIICIOBAaHUIX,  BBITIOJIHEHHBIX
YUEHBIMH J1a0oparopun  «IKOJI0-
THM TEXHOTEHHBIX PACTHTENHHBIX
coobmiectB» boranudeckoro cama
YpO PAH [12-16 u ap.].

Jmst m3yuenmst [IKC B mapre
2014 1. B BepxHEH U cpenHel ya-
CTAX KPOHBbI MOACJIBHBIX JICPEBLHECB
COCHBl HaMHU OBITH COOpaHBI He-
PacKpBIBIIUECS IIMINKU (HE MEHEe
40 WT. ¢ KKIAOr0 MOJIEIHHOTO JIe-
peBa xaxxmoro OY). O6pasis! mm-
IIeK BBICYIITUBAIIH B JTAOOPATOPHBIX
YCIIOBHSX, Pa3OMpaid Ha Yellyw,
M3BJICKAITM BCE CEMEHA WHIIUBHTY-
ATBHO ISl KaXKJIOTO MOJCIBHOTO
nepeBa. OOeCKpbIIICHHBIE CeMeHa
B3BEUIMBAJIM Ha Ja0OpPaTOPHBIX
aHamuTHYecknx Becax. [loces-
HBIC KauecTBa CEMsH (a0COMIOTHAS
BCXO)KECTh W DHEPTHsl IMpopacTa-
HUS) ONpENeNsIM METOIOM IIpO-
pammBanusa B vamkax Ilerpu Ha
BIIQKHOH (PHITETpOBaNTbHON Oymare
C UCTIOJIb30BAaHUEM KIIMMATH4eCKON
kameps! Sanyo MLR-351H cornac-
vo T'OCT 13056.6-97
JIEPEBHEB U KYCTAPHHUKOB. MeETOIBI
[17].
Ha 15-ii nenp moacuuThIBaNIU KO-

«Cemena

OIIPEACIICHUA  BCXOXECTU

JIMYECTBO MPOPOCTKOB, JOCTHTTIINX
CTaJMU BBIXOZIA CEMSIONECH, 1 BbI-
YUCISUTA WX JIOJI0 OTHOCHTENBHO
B3OILIE/IINX CEeMsH. BusyalbHYyIO
OLICHKY CTENCHU TOBPEKIACHHS
JIPEBOCTOEB TIPOBOJVIIN C MCIIONb-
30BaHHUEM OOILETPUHSITOW METO-
mukn [18]. s xaxkmoro aepesa
oTpenensuii Ae(ponnamnnio KPOHBI,
CPOK JXHM3HHM XBOM M KaTeropuio
COCTOSIHHS 110 6-0alILHOM IIKae,
rme 1 — mepeBbst 0e3 MPU3HAKOB
ociabnenust, 6 — cTapblil CyXOCTOM.
[lo xareropusiM COCTOSIHUS I€pPEBb-

€B OMNpenesUId HMHAEKC TOBPEXK-
nernst npeBoctos [19]. YpoBeHb
(BHYTpHTIONY-
JSIUUOHHOM) HM3MEHYMBOCTH ~ OIle-

WHIMBUIYaJILHON

HUBAJIM 10 HIKaJle, NPEIIOKEHHON
C. A. MamaeBbiM [20]. Cratuctuue-
CKYI0 00pabOTKy IMOJTyYeHHBIX JIaH-
HBIX TIPOBOMIMITH C WCTIONB30BAaHUEM
makera mporpamm Statistica 6.0.

Pe3ynbrarsl nccjieoBaHui
U UX 00Cy:KIeHue

B pesynbrare ucciiejoBaHuii BbI-
SIBJICHO, YTO B JPEBOCTOSIX COCHBI,
MPOU3PACTAOIIUX B  YCIOBHUSX
CIWJIBHOTO YpPOBHSI MarHe3uTOBOTO
sarpsiaeHns (OY-2), hopMupyroT-
csl CeMeHa JIOCTOBEPHO MEHBIIen
maccel (npu p<0,05) mo cpaBHe-
HUIO ¢ MeHee 3arps3HeHHbIMH OY
1 (OHOBBIMH ycIoBUsIMH (Tal. 1).

CHIKEHHE MacChl CEMSIH B 30HE
CHJIFHOTO  3arpsi3HEHHS  KOMOW-
Hara «MarHe3ur» ObUIO OTMeue-
HO Hamu panee [14, 15, 21]. Mu
MIPEAToaraeM, 4YTO BO3MOXKHBIMH
MPUYMHAMY JTaHHOTO SIBIICHHUS MO-
I'YT OBbITh YXY/IIICHUE CAHUTAPHOTO
COCTOSTHHSI JIPEBOCTOS, CHIDKEHHE
MIPOJIOJDKUTEIBHOCTH KU3HH XBOU
U OXBOCHHOCTH (Ta0i. 2), a Takke
3aMe/JIeHe POCTOBBIX TPOIIECCOB
B ceMsiroukax [9], oOycioBIeHHbIE
BO3/ICHCTBHEM a’pOTIOJUIIOTAHTOB.

CornmacHO JUTEpaTypHBIM JaH-
HBIM Yy COCHBI OOBIKHOBEHHOM,
IIPOU3PACTAOIIEH B YCIOBUSIX a3-
POTEXHOTEHHOTO 3arpsi3HEHMNS, BO3-
MOXXHO Kak CHmkeHue [9, 22, 23],
TaK ¥ YBEIHMUYEHUE MAcChl CEMSH
[6, 8, 23]. Takum 0Opa3om, Harpas-
JICHWE U3MEHEHHS [TOKa3aTelsi Mac-
cbl 1000 cemsiH U ero CTerneHb, Kak
MBI TIPEIIIONIaraeM, OTPe/IeNseTCs
YPOBHEM OTKIIOHEHHsI yCIOBHI OT

OIITUMAJIBHBIX JJIA BHUA.
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4SJ

Ta6mmma 1

XapakTepuCTHKa MMOCEBHBIX Ka4€CTB CEMSIH COCHBI OOBIKHOBEHHOM

OV / paccrosiaue

INokazarenu (B uncimrene — X+m, B 3HameHarene — Cv, %)

J10 HCTOYHIIKA BEIGPOCOB, Macca DHeprus npopacTaHusi, BcexoxecTts, Jlonst mpopocTkoB
KM 1000 cemsiH, T % % ¢ ceMs10IIAMu, %o
oy-2/1 5,04+0,32 90,95+1,55 93,92+14 79,72+4,04
27,98 7,44 6,50 22,09
0OY-5/3 6,88+0,24* 92,93+1,71 94,52+1,11 76,16£5,11
15,29 8,03 5,10 29,26
7,23+£0,31%* 91,13+2,44 95,20+3,08 67,38+£6,90
ovy-4/10 9.74 598 7,23 22,89
6,314+0,20* 85,50£2,68 90,67+1,67 64,37+£6,35
OY-K/20 13,99 14,04 8,23 44,12
* Pazanuus ¢ 30HOHM CHIIBHOTO 3arpsA3HEeHuUs JoCToBepHBI mpu p<0,05.
Muorumu HUCCICIOBAaHUSIMU Tabmuua 2

BBISIBJICHO, YTO Macca CeMsiH CO-
CHBI SIBISETCS CTaOMIIBHBIM I10O-
MyJISIIUOHHBIM TIPU3HAKOM, OTpa-
JKAIOIIMM  HACIICICTBCHHBIN, HBO-
JOIIMOHHO-TIPUCTIOCOOUTETHHBIH
XapakTep BUJA, U B MHOTOJICTHEM
[UKJIC €€ WHIUBUAyaTbHAS N3MCH-
YUBOCTh dYallle WUMEET HI3KUH H
HE TPEBBLIIIACT CPEAHUN YPOBEHB
[4, 20, 24]. B ycnoBusiX CHIBHOTO
YPOBHSI 3arpsi3HEHUS] MTPOUCXOTUT
cymectBeHHoe (B 1,8-2,9 paza)
YBETMUYCHUE WHIUBUAYAIGHON W3-
MEHUYMBOCTH TIOKa3aTessl MacChl
1000 ceMsiH OTHOCHUTEIIBHO MEHEe
3arpsisHeHHBIX OY #u  (hOHOBBIX
ycrmoBuid (cM. Tabm. 1). Bospac-
TaHue KO(PPHULIMCHTa BapUaLUH
1000 cemsH
B ycaoBuax OY-2 10 NOBBIIIEHHO-

mokas3arejiisi MacChbl

r0 YpOBHsI OOYCJIOBIICHO pacIiupe-
HUEM JMara3oHa UHAUBUIAYAJIbLHOU
M3MEHYMBOCTH 3a CYET Y4YacTHs
B CEMSHOILCHUU JIepeBbEB, (Hop-
MUPYIOIIMX CEMEHa KakK C JKCTpe-
MaJbHO HU3KUMHU  3HAYCHHSAMH
maccel 1000 T, menee 4,5 r (Mu-
HUMabHas — 2,38 T) (MX A0S co-

craBiser 42 %), Tak U ¢ BBICOKIMHU

CocTosiHUE JISPEBHEB COCHBI OOBIKHOBESHHOM

B YCJIIOBUAX a3pPOTEXHOTCHHOI'O 3arpA3HCHUA KoMOMHATa «MarHe3ur»

OVY/ paccrosiaue Wupekc moBpexaeHus Cpok
Jedonuarus,
J0 UCTOYHUKA 3arpsA3HCHUS, JAPEBOCTOA, o, JKU3HHU XBOH,
KM Gan ° JIeT

ov-2/1 4,63+0,11 68,97+1,48 2,46+0,06

OVv-5/3 3,03+0,08* 49,51+1,86* 2,77+0,06*
ov-4/10 2,17+0,16* 32,76+£3,56* 3,34+0,10*
OVY-K/20 2,08+0,15% 27,16+£2,29% 3,52+0,07*

* Paznnuust ¢ 30HOHM CHIIBHOTO 3arpsi3HeHus JocToBepHBI mpu p<0,01.

3HaYCHUSIMU TOKaszarenst — Ooree
7,0 r (ux mons cocrasisier 16%).

CemeHa cocHbI, c(OPMHUPOBaAH-
HBIC B YCJIOBMSIX BO3JCHUCTBHUS a3-
POTEXHOTEHHBIX BBHIOPOCOB KOMOU-
Hara «Mar"e3ur, UMeIOT BBICOKHE
3HA4YEHUs SHEPTrUU NPOPACTAHUS U
BCXOKECTH, COTTOCTABUMBIE C TaKoO-
BBIMH Y CeMSH U3 (DOHOBBIX yCIIO-
BUI U BUIOBBIM YPOBHEM B II€JIOM
(cm. Tabm. 1). MnauBumyansHas us-
MEHYHBOCTH TIEPEUHCIICHHBIX TTOKa-
3aTenell B IpaJueHTe 3arpsisHEHHs
HaXOJUTCSl HA HU3KOM YPOBHE, UTO
MOXET CBHJIETEIHCTBOBATh 00 WX
YCTOHYMBOCTH K BIUSHUIO TAHHOTO
TUNa a’porosuitoTanToB. Criemyer

OTMETHTB, YTO BCXOKECTh CEMSH
COCHBI, C(hOpMHUpPOBAaHHBIX B pPa3-
HBbIC I'OAbI B YCJIOBUSAX BIIUSAHUS BbI-
OpocoB komOmHarta «MarHe3ur»,
Takxke Obu1a BeIcoKoi [11, 15, 21].
Jlnst npeBOCTOEB TPH BO3paCTaHUH
YpPOBHS 3arps3HEHUs MBI HaOIoa-
€M TCH/ICHIIUIO YBEJIMYCHHUS JOJH
IIPOPOCTKOB CEMSH C CEMSOJISIMU
K 15-my mrro ombiTa (cM. Tadm. 1),
YTO MOXET OBITh CBSI3aHO, KaK MBI
OpenoiiaracM, O CTUMYJIHPYIO-
M 3PQPEKTOM MarHuicoaepxKa-
IIUX adpONOIUTFOTaHOB. Jlist mmoj-
TBEPKACHUSA ILaHHOﬁ THUIIOTE3bI
TpeOyroTCs JaTbHEHIIIHE UCCIIeNo-

BaHU:.
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BobiBoBI M pekoMeH AT

AHanu3 MOCEBHBIX KauecTB Ce-
MSIH COCHBI OOBIKHOBEHHOM, chop-
MHUPOBaHHBIX B YCJIOBUSIX BIIHS-
HHUSI a3POTEXHOTCHHBIX BBIOPOCOB
MarHe3uToBOIO MIPOM3BOJICTBA,
TIO3BOJIMJI CJIENaTh CIIETYIOIINE BhI-
BOZIBI.

1. CunbHbBII YpOBEHb Marse-
3UTOBOTO 3arpsi3HEHHs OKAa3bIBACT
CYIIECTBEHHOE BIMSIHUE Ha IIO-
kazarenb Macchl 1000 cemsiH, 4TO

BBIPAXKACTCA B CHUXKCHHU €TI0 abco-

JIFOTHOTO 3HAYEHUS] U YBEIUYECHUH
WHIUBUIYaJIbHOM H3MEHYHUBOCTH
OTHOCUTEIIBHO MEHEE 3arpsi3HEeH-
HbIX OY ¥ (DOHOBBIX YCIOBHH.

2. DHeprus MpopacTaHMsI K BCXO-
KECTh CeMsH €J1ab0 TOIBEPIKEHBI
BIMSHUIO MAarHe3UTOBOIO 3arpss-
HeHusl. JlaHHbIE IOKa3aTesn Hes3a-
BUCHMO OT CTEHEHH TEXHOI'€HHOW
Harpy3kd BapbUPYIOT Ha HHU3KOM
YPOBHE M MMEIOT 3HAa4€HHs, COIO-
CTaBUMBIE C TAKOBBIMH B (JOHOBBIX

YCIIOBHSX.

bubnuocpaguuecxuii cnucox

3. CemMeHa COCHBI M3 30H 3a-
TPSI3HCHUS HAa YPOBHE TCHICHITHH
AMEIOT Oollee paHHEe pa3BUTHE
MIPOPOCTKOB U OBbICTpee MEepeXOIsT
K CTaauH pOCTa W Pa3BUTHS CEMsI-
TOJIEN.

4. Ha ocHOBaHMH BEIIICCKA3aH-
HOTO PEKOMEHIYEeM HCIIONIb30BaTh
CEMEHa COCHBI, C()OPMUPOBAHHBIC
B YCIOBUSX BIHUSHUS BbIOPOCOB
MarHe3uTOBOTO TIPOU3BOJICTRA, TIPH
JIECOBOCCTAHOBJICHHUH, B TOM YHCJIC
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NECHOW PACTUTENILHOCTU NOJ BO3QEACTBMEM BbIEPOCOB
MATHE3UTOBOI'O NPON3BOACTBA

H. A. KY3bMHWHA — mnaamuii HayyHblH COTPYIHHUK,
ten.+7 (912)202-63-49; e-mail: yarkaya05@mail.ru*

C. JI. MEHIIIMKOB — noktop ceiabCKOX039iCTBEHHBIX HAYK, CTAPLINI HAyYHbIH COTPYIHUK,
3aBe/yOIINH JIADOPaTOPUEH SKOJIOTHH TEXHOTEHHBIX PACTUTEIBHBIX COOOIIECTB,
ten. 8(343)322-56-47; e-mail: msl@botgard.uran.ru*

C.I. MAXHEBA — xanguziatr 6M0o0orHuecKuX HayK, CTapIlnil HAy4YHBIN COTPYIHUK,
ten. 8(343)322-56-47; e-mail: makhniovasg@mail.ru*

K. E. 3BABBSJIOB — xanauaar cenbCKOX03IHCTBEHHBIX HAYK, HAyYHBIA COTPYIHHUK,
teit: 8(343)322-56-33; zavyalov.k@mail.ru*

I1. E. MOXHAYEB — Mianmmii Hay4HbIH COTPYIHUK,
ten.: 8(343)322-56-49; e-mail: mohnachev74@mail.ru*

* ®I'bYH «borannueckuii can Ypanbsckoro otnenenns PAHy,
620144, Poccus, ExarepunOypr, yn. bunumbaesckas, 32a

Knrwuesvle cnosa: macnesumosoe 3anvlienue, 30Hbl NOPANCEHUS 11€CO8, KUCIOMHOCb U MUHEPAIU3AYUS
CHEICHO20 NOKPOBA, MAdICENble MEMANIbL 8 CHe2e, OOMEHHbIE KAMUOHbI NOUBDL.

Br10pochl MarHe3uToOBOTO MPOU3BOACTBA OobIne Beka (¢ 1901 1) BO3ACHCTBYIOT Ha JECHYIO PACTUTEIb-
HOCTb. [IpoBeleHHbIE XMMUYECKHE HCCIEIOBaHMs CHETOBOM BOABI MOKA3aJld 3HAYMTEIBHOE COJCpKAHHE
B3BEILICHHBIX BElIECTB (MBUIM) B OYare 3arps3HEHHUs, MMOYTH B 15 pa3 BbIlIe B 30HE CHIBHOTO MOBPEKACHUS
ZIPEBOCTOS, UEM B 30HE CJIa0OTOo MmopakeHus jecoB. Ocenaronias Ha CHETOBOW MOKPOB KayCTHYECKas MBIIb
umeer pH>10,0, mosToMy akTyanbHas KMCIOTHOCTb (pHy,0) CHErOBOH BOABI BO BCE roAbl HAOIIOACHUH —
8,0-10,0 en. Hamu ycTaHOBIIEHO, UTO COJEPKAHHE TSKENIBIX METAJUIOB B PACTBOPEHHBIX (DOpMaxX MpPEBHIIIACT
BEITMYMHBI MTPEIETHHO TOTYCTUMBIX KOHIIEHTPAIHHA JIJIs1 TOBEPXHOCTHBIX BOJ TI0 BCEM HCCIIEyEMbIM 30HaM.
Jlonst Bcex 3IIEMEHTOB MEHbIIE B 30HE ci1aboro mopaxeHus. Ecim comocTaBUTh JaHHBIE IO KHCIOTHOCTH
($uIbTpaTa u COACPKAHMIO TSHKEIBIX METAJNIOB B CHETOBOH BOZIE, TO MOYKHO HAOIIOIaTh 3aBUCHMOCTD MEKIY
culibHOIIIEeNI0uHON pH U KOHIIEHTpalMen MEeTOYHBIX U 1EeJI0YHO3eMENbHBIX AJIEMEHTOB. B pe3ynbrare uccie-
JOBaHUM, npoBeaeHHbIX HaMu ¢ 1983 mo 2010 rr., BHISBICHO CHUXKEHUE AKTYaJbHOM KUCJIOTHOCTH MOYBBI
B BEPXHHUX TOPU30HTAX B 30HaX cpeHero u ciadoro Bozzaeiicteus Ha 0,2—0,5 ex. pH. B 30ne cunpHOTO nopa-
YKeHUS CHIDKEHHUE TaHHOTO MoKa3arels He 0OHapyskeHo. CaMOoUHnIIieHre MTOYBHI B 30HAX CPETHET0 U c1aboro
MOpaKeHUsI MPOUAET MHTECHCUBHEE NMPH YCIOBHUU 0oJee 3HAYMTEIHHOIO COKpAaLIeHHsS 00BEMOB razoodpas-
HBIX BBIOPOCOB (ITapOB IIEJIOUEH, CEPHOTO aHTUAPUAA M (TOpa), ONPEACISIOUINX TOKCHYECKYIO HArpy3Ky
Ha TIOYBBI M PACTEHHUA. YCTAaHOBJICHO, UTO MPH CHIKEHUU BHIOPOCOB KOMOWHATA 32 28-TIETHUH TIEPUOT TIPO-
HCXOIHUT YACTUYHOE CAMOOUYHIIEHUE TIOUBBI B PE3yJbTaTe CHIKEHHS COJIEPKaHUsI OOMEHHOTO MarHus o oT-
HOIICHHUIO K KaJbLHUIO Ha (pOHE BHICOKOW aKTyadbHOW KHCIOTHOCTH TOYBBI. AHAllU3 COCTOSHUS OTBITHBIX
KyIBTYp B pailone koMOnHaTa «Marae3uT» Mmokasal, 4TO yCIEIIHOE JIECOBOCCTAHOBICHHE BO3MOKHO B Ha-
CTOsIIIIEE BPEMs B 30HE CPEIHEro U ¢1aboro mopaxeHusl.
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Emissions from magnesite production of more than a century (since 1901) impacts on forest vegetation.
A chemical study of snow water showed a significant content of suspended substances (dust) in the source
of pollution, almost 15 times higher in the area of strong damage of the forest stand than in the zone of weak
destruction of forests. Deposited on snow cover, dust has a caustic pH> 10,0, therefore the actual acidity
(pHuy,0) snow water in all years of observations — 8,0-10,0 units. We found that the content of heavy metals
in dissolved forms exceed the value of maximum permissible concentration for surface waters in all studied
areas. The content of all elements is smaller in the zone of weak destruction. If we compare the figures for
the acidity of the filtrate and the content of heavy metals in snow water, we can observe the relationship
between the high alkaline pH and concentration of alkali and alkaline earth elements. The studies conducted
by us from 1983 to 2010. the decrease of actual soil acidity in the upper horizons in the zones of moderate
and low impact 0,2—0,5 pH units. In the area of strong defeat the decrease is not detected. Self-cleaning
of the soil in areas of moderate and low lesions occur more intensively subject to more significant reductions
of gaseous emissions (vapors of alkalis, sulphur dioxide and fluoride) that determine the toxic load on the soil
and plants. The results of our studies for the reduction of emissions of the plant over the 28 year period there
is a partial purification of the soil by reducing the content of exchangeable magnesium relative to calcium
in the presence of high actual acidity of the soil. Analysis of the status of the experimental crops in the
area of Kombinat «Magnezit» has shown that successful reforestation is possible in the present, in the zone
of moderate and low defeat.

Beenenue
OmuH 13 O0OBEKTOB KPYIHBIX
OYaroB ITOPaXKCHUs JIECHOH pac-
tutenbHoCcTH — CarkuHckuii OAQO
«KombOunar ,,Maraesur*y B Yems-
ouHCcKoM obmactn Ha FOxxHOM Ypa-
ne. BbICOKOKapOOHATHOE ChIPhE

OOXKMTAIOT TaKUM CrocoOoM, TpH
KOTOpPOM ChIpodi Marne3ut Car-
KMHCKHX TPYII MECTOPOXKICHHUIM
(ppakmm 040 Mm) 3arpyxarot
Maxk-
BBEIOPOCOB

BO BpAMIAIOIIYIOCS T€Yb.
CUMaJIbHBIE  OOBEMBI

MarHe3uTOBOH MBI B arMocde-

py B 1963 r. mocturamu 182,5—
328,5 TeIc. T B cyTKkH. B 1978 1. Ha
KoMOMHaTe ObUIM YCTAHOBIICHBI HO-
BBIC 2IEKTPOQPIILTPEI U BBIOPOCHI
bl cHU3MIHMCH 10 7090 T B cyT-
xu [1]. [Tocme oGxkura mpupomHO-
ro MarHesurta oOpasyercs MHOTO
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KayCTHYECKOW IMbUIH, KOTOpasi Mpo-
XOIIUT TIOBTOPHBIN oOkur. KaycTu-
4yecKas TbUTb JaéT OONbBIIOe KO-
JIMYECTBO JIBIMOBBIX Ta30B, B HeM
MIPUCYTCTBYET 3HAYUTENHFHO OO0Jb-
1ie menovei, ropa ¥ CEpHOTO aH-
THJIpUA, OKHCIIOB a30TOB, YeM MU
OOKHTE TIPHUPOAHOTO MarHE3MTa.

Heas nanHoil paboThl — H3Y-
YUTh YPOBEHb 3arps3HEHUs CHEro-
BOTO TIOKPOBA ¥ TIOYBBHI MTPOMBIIII-
JICHHBIMU BBIOPOCAMHU MarHe3uTo-
BOTO IPOM3BOJICTBA B JTUHAMMKE
B 30HAaX MOpaXEHHUs JIECHOH pac-
TUTEIBHOCTH.

MeTtoauka H 00beKTbI
HCCIIe0BAHNSA

HccnienoBanust mpoBeneHbl Ha
OTBITHBIX y9acTKax (OY), 3ajokeH-
HeIX B 1980-1988 1. Ypambckoii
ombITHOM  cranmueii BHWIIIM,
IJ€ TpOM3pacTaeT COCHa OOBIK-
HoBeHHast (Pinus sylvestris L.),
nuctBenannia CykaueBa  (Larix
sukaczewii Dyl.) m 0Oepé3a Tm0-
Bucnasi (Betula pendula Roth.).
OnbITHBIE YYaCTKH PaCIOIOKEHbBI
B TPaJIIeHTE 3arpsI3HEHUS Ha CeBe-
PO-BOCTOK OT HWCTOYHHKA BEIOPO-
co: OY-2
oT KoMOunHara; Ha BocToke OY-5 —

— CWJIbHas 30Ha, B 1 KM

cpenHsist 30Ha, B 3 KM OT UCTOYHH-
Ka BeIOpocoB; OY-4 — cnabast 30Ha
nopaxkeHust yeca, 10 kM; B ceBe-
po-3amagHoOM HaNpaBJICHUM HAXO-
JIUTCA YCIOBHBIN KOHTPOJb — 20 KM
oT kombuHara (paiton moc. Cymes).
ITouBenHbIe 00pa31bl OTOMpaTN Ha
OY (I'OCT 17.4.4.02.84) na my-
oune 0-10 cm.
YCIIOBHSIX OTIPENEISUIH aKTyalbHYIO
kucinorocts  (I'OCT  26423-85)
Ha woHoMeTpe pH-340. Metamisr

B maboparopHbx

M3 TIOYUBBI DJKCTparupoBajii are-

TaTHO-aMMOHHHHBIM  Oy(epHBIM

pactBopoM. C MOMOIIbIO aTOMHO-
a0COpOIIMOHHOTO  CIIEKTPO(OTO-
metpa nov AA 300 (Analitik Jena,
I'epmanust) ompenensuii copepka-
HUE MOHOB MICJIOYHBIX H IIEIOYHO-
3eMEJIbHBIX METAJUIOB B (puiibTpare
CHETOBOM BOJBI.

Pe3yabrarel ucciie1oBaHus
H UX 00CyKIeHne

AKTyaJTbHOCTh OMOXHUMHYECKHX
WCCIICIOBAaHUI B HACTOSAIIEE BPEMs
CBsI3aHA ¢ HEOOXOIMMOCTBIO 0CO3-
HaHUA DKOJOTHUYECKOM CUTyallMK
B II€JIOM U SIBJISICTCSI HEOThEMIIEMOM
YaCTbO HM3YUYCHHA IMPUPOAHBIX U
TEXHOT€HHBIX, N3MEHEHHBIX Ha3eM-
HBIX 9KOCHUCTEM.

BaxxHBIM acIeKTOM B3aHMMOC-
BSI3W  CYIIECTBOBAHUS  IOYBBI
C pacTeHUsIMU 1O BIUSHUEM Ha-
KOIUIEHHOTO  a3POTEXHOT€HHOTO
BO3IICHCTBUS BBIOPOCOB B oOuarax
3arpsI3HEHUS SBIIETCS KOMIUIEKC-
HOCTh MHOTOJIETHETO HCCIIENIO-
BaHUSI.

OueHb YacTo B IOCISIHUE TOJIBI
CHEXHBIM TOKpPOB HCHOJIb3YETCS
B a4yecTBE MHTErpaJibHOIO MOKa3a-
TeNs 3arpsi3HEHHOCTH aTMOCQephI

Ha TEPPUTOPUAX, IAE YCTOWYU-

BbIIl CHEXHBIM IIOKPOB B Tede-
HUE JUTATENIFHOTO TIEPHONA 3UMBI
(6-8 mec.). [IpumeHsFOT HOpMATHB-
HBIE TOKYMEHTBI ISl TIOBEPXHOCT-
HeIxX Bog ('OCT 12.1.007-76).

Pe3synbrarsl XUMUYECKOTO COCTa-
Ba CHeToBOI BoabI 32 2012-2014 .
MOKa3ajl KOJIMYECTBO B3BEIICH-
HBIX BELIECTB ITOYTH B 15 pas3 Bblilie
B 30HE CHJIBHOTO IIOBPEKICHUS
JIPEBOCTOS, YeM B 30HE CJ1aboTo To-
pakeHwus yiecos (puc. 1).

Conepsxanue 10 30 /M2 OIITIO-
TaHTOB B TBepmou (ppakimu (B3Be-
IIICHHBIE BEIIECTBA) B 30HE CHIIHHO-
ro TOpPaXKEHHUs jieca 00yCIOBJICHO
MaKCHMaJIbHBIM 3arpsi3HEHHEM aT-
Mocdepsl BO3IyXa TBEPIbIMU Ya-
CTULIAMU Y MUHEPAJIU3AIIUEN CHEX-
HOTO TTOKPOBA.

Oceparomiass Ha CHETOBOM IO-
KpOB KayCTHUECKas TbUIb HMEET
pH>10,0, mostomy pH crHerosoit
BOJIbI COOTBETCTBYET CHUJIBHOLIE-
JIOYHOW  peakuuu. AHaIU3UPYS
cpeanue 3Hauenus pHyo, Bu-
JIMM, 9TO 3HaueHHus Beimie 9-9,5 —
B 2012-2013 rr. BO BCcexX 30HaX.
B 2014 rT. B 30He crmaboro mopaxe-
HUS TIPOM30IIIO HEOOJBIOE CHU-

skerue pH 1o 8,9 en. (puc. 2).
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30HBI TOpaKeHNUs Jeca

Puc. 1. Jlunamuka comepkaHust B3BEIICHHOTO BEIIECTBA, T/M?
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30HEI TOpaKeHUS Jeca

Puc. 2. lunamuka nokaszareins pH ¢unsTpara cHEeroBoit BoJbl

Pesynmprar ananmmza ¢uiasTpara
cHeroBoii Boabl ¢ 2012 mo 2014
Ha COMCpKaHWE IIEIOYHBIX M IIle-
JIOYHO3EMENbHBIX 3JIEMEHTOB TOKa-
3an comepkanue marausa B 2014 1
B 30HE CHJIHOTO TTOPayKeHUS BBIIIIC

B 6 pa3 (6 r/m?), kanbius B 2013 . —
Boire B 14,5 pasa (0,6 r/m?) mo cpas-
HEHHIO C TAKOBBIM B 30HE CJ1a00ro
nopakenus. CozepkaHue HaTpHs
BO BCE TOJIbl B 30HE CHUJTBHOTO TOpa-
JKEHHsI BBIIIIC, YeM B 30HE CIIaboro

U cpeqHero nopaxenus, u B 2013 .
10 BCEM 30HAM II0Ka3aJl0 BBICO-
kue 3HadeHus (tadm. 1). Jloms Bcex
3JIECMEHTOB MEHBIIIE B 30HE CJIa0o-
ro TopaxeHus. Ecim comocTaBuTh
JIAHHBIE 110 KHUCIIOTHOCTU (IIIBTpa-
Ta U conepkanuto TM B CHEroBoi
BOJIC, TO MOXKHO HaOJIIOIATh 3aBU-
CHUMOCTh MEXJy CHIILHOIIIEIIOYHON
pH ¥ KOHUEHTpauueu MIEeIOUYHBIX
M IIEeJI0YHO3EMEIBHBIX AJIEMEHTOB.

XUMHUYECKUN aHaIu3 CHETOBOM
BOZbI Ha cofepkanre TM, KOHIEH-
TPUPYIOMIUXCS B TEUCHUE 3UMHETO
rieproza (3a 6—8 Mec.) B CHeXKHOM
MIOKPOBE B HCCIIECAYEMBIX 30HAX,
TIpuBenEH B TAOM. 2.

Ta6nmma 1
CozieprkaHue MIETOYHBIX U MIET0UHO3EMETBHBIX 3JIEMEHTOB B (DUITBTPATe CHETOBOM BOJIBI, MI/M>
30HBI MOBPEXKICHUS Ca Mg K Na
2012
CunbHast 366.7 + 34.5 6065.2 +256.1 219.0+25.3 176.0 £19.7
Cpennsist 269.9+12.5 4002.5+104.4 83.9+6.1 79.5+4.6
Cnabas 94.1+8.0 887.8 £120.6 23.3+4.5 44.6 £ 8.4
2013
CusbHas 576.6 £ 62.4 7203.0 +1179.3 57.01+14.4 232.0+37.0
Cpennsis 2472+ 11.0 2975.0+37.3 478 +£11.7 3249 +30.6
Cnabast 399+54 1057.4 £ 104.1 16.34+£2.0 1903 £17.1
2014
CunbHas 405.2+53.9 10871.3 £334.0 1.9+0.3 146.1 £73.6
Cpennsist 105.0£21.3 5052.8 + 806.0 1.8+£0.4 333+189
Cnabast 80.6 +28.4 1808.3 £ 130.9 1.2+ 0.08 429+329
Tabmuua 2

Cpennee conepxkanne TM B (hmnbTpare cHeroBoii Boasl, Mr/i, 2014 r.

TJIK 30Ha MTOBPEXICHUS JIPEBOCTOS
TspKeNbIi MeTaII ’

mI/a CHJIbHAS cpemHsis ciabas
Mn 0,1 0,50 £ 0,07 0,56 +£0,03 1,08 + 0,09
Fe 0,01 2,54 +0,35 1,82 £0,27 1,86 £0,09
Cr 0,003 0,3+0,02 0,34+ 0,06 0,21 £0,01
/n 0,01 0,06 0,02 0,007 £ 0,0006 0,02 £0,01
Pb 0,006 0,16 0,02 0,34+0,10 0,18 £0,02
Cu 0,001 0,19+0,01 0,12+ 0,008 0,09 +£0,01
Ni 0,003 0,06 £ 0,006 0,03 £0,005 0,03 +£0,01
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[lo coBpemenHbIM KiIaccH(DU-
KallsiM CBUHEI, IWHK OTHOCSTCA
K |-My Kilaccy OINAcCHOCTH, Melb,
HUKeNIb, XpOM — K 2-My KJaccy;
MapraHer — K 3-My KJ1acCy OIacHO-
ctu. Kak cienyer w3 moirydeHHBIX
JIAaHHBIX, cojJepkaHue Bcex TM
B PacTBOPEHHBIX (hOpMax IPEBHI-
maet BenuuuHsl [IJIK mia nosepx-
HOCTHBIX BOJ IO BCEM HCCIeIye-
MBIM 30HaM [2].

[lomy4ennslii MaTepuan Mo3BO-
JIIeT  OLEHHUTh KOJIMYECTBEHHOE
COZIep)KaHWe BEIECTB, KOTOPBIC

MOCIIe  CHETOTasHHS  IIOMajaroT
B IIOYBbI U TEM CaMBbIM ITIOKAa3bIBArOT
YPOBEHb TEXHOTEHHOH Harpy3KH.
Conepoxaniuecss B JbIMOBBIX Ta-
3ax mapsl menode, Gropa u cep-
HOTO aHTHAPHUAA aICOPOMPYIOTCS
U KOHLCHTPUPYIOTCS B OONBIINX
KOJIMYECTBaX HAa CaMHX JHUCIIepPC-
HBIX YaCTHUIIAX KayCTHYECKOH MBUITH
BCJIC/ICTBUE UX OOJIBIION YIETbHOM
nosepxHocty. Hamu ycraHoBieHo,
91O atMoc(hepHbIe BHIOPOCH KOM-
OuHara «MarHe3uT» OKa3bIBAIOT
CYILIECTBEHHOE BO3/IEIICTBUE HA XU-
MHYECKHE CBOWCTBA TTOYB, 00 ATOM
CBUJICTETILCTBYIOT ~ ITONYYCHHBIS

BBICOKHE TIOKa3aTelid aKTyaJbHOU

KUCIOTHOCTU (pHy,0) MOuBBI BO
BCEX 30HAX MOPAKECHUS U COIeprKa-
HUE IIEJIOYHBIX, IIEII0OYHO3EMEITh-
HbIX U1 TM 10 CpaBHEHMIO C TAKO-
BBIMH B 30HE CJa0O0TO MOpaKeHHS
neca.

AHaJIU3 TIOJyYCHHBIX JIAHHBIX
3a TIepron HaOMIOMEHWH ITOKa3al,
yto ¢ 1983 mo 1990 rr. nokasareins
pHyu,o MOYBBI HECKOJIBKO YMEHb-
masics, a B 2005 T. OnsITh YBETHYMII-
cs (tabm. 3). Ilo BEemOMCTBEHHBIM
MmarepuaigaM komOunara, ¢ 1978
mo 1983 rT. KomM4ecTBO TOMOBBIX
a’pOIPOMBBIOPOCOB (TIOCIIE yCTa-
HOBKH 3JIEKTPOPHIBETPOB) HAXO/H-
mock B oobeme 30 THIC. T B TOJ.
C 1985 mo 1990 1. 00BEMBI BHI-
OpOCOB YMEHBIITWIUCH J10 26 THIC. T
B rox. C 1999 mo 2001 rr. KO-
JMYECTBO BBIOPOCOB COCTABIISIIO
18 Thic. TBTON,aB2002T. — 16 THIC. T
B roa. CHWXKeHHE TOKa3arens
pHy,0 B HoYBE NpH yMEHBIICHUM
BBIOPOCOB TIPOMBIIIICHHBIX ITPE/I-
MPUATHA OTMEYEHO BO MHOTHX pa-
6orax [1]. B pesynbprare uccnemno-
BaHW, MPOBEICHHBIX Hamu ¢ 1983
mo 2010 rr., BBIABIEHO CHH)KEHUE
aKTyaJIbHOW KHCJIOTHOCTH TIOYBBI

B BEPXHHMX TOPHU30HTaxX B 30HaX

CpeIHEro M CJ1adoro BO3ICHCTBHS
Ha 0,2-0,5 en. pH. Ha ompITHBIX
y4YacTKax B 30HE CHIIHOTO TOpaKe-
HUSI CHIYKEHHE JIAHHOTO TTOKa3aTelist
He oOHapyxeHo. CaMoouHIIeHHE
TIOYBHI B BBIIIIEYKA3aHHOW 30HE ITPO-
HCXOIUT KpaliHE MEIJICHHO Jaxe
MIPY CHIDKEHUH WJIM TIONTHOM TIpe-
KpalleH!UH BBEIOPOCOB B pe3yiibTrare
HU3KON IOJBWKHOCTU OOJIBIIINH-
CTBa METAJJIOB B MIEJIIOYHON Cpe-
ne [4]. BosMoxkHO, camoouMIlieHHe
MOYB B 30HAX CPETHETO U CcIaboro
TOpaKEHHS TIPOMIET MHTEHCHBHEE
MPU  YCIIOBUM OOJiee 3HAYMTEITh-
HOTO COKpAILleHUsI 0ObEMOB Ta30-
00pa3HBIX BBIOPOCOB (TIAPOB  IIe-
JIOYeH, cepHoro aHruapuaa u ro-
pa), OMPEnensIONMX TOKCHUECKYIO
Harpy3Ky Ha IIOYBBI W paCTCHHS.

Pesynbratel  aHANMM30B  TMOKa-
3amu (puc. 3), 4TO €CTEeCTBECHHOE
COOTHOIIICHWE MEXIy DIeMeHTa-
MU B IOYBEHHOM IMOIVIOMIAOIIEM
KOMIUIeKce HapymieHo: B 1983 r
OOMEHHBII MarHuii JOMHUHHUPYET
B 30HE 3aIBUICHUS, B TO BPEMS Kak
B YCJIOBHOM KOHTPOJIC BHE 3allblLjic-
ausa — kaneuid. A B 20082011
COOTHOIIICHHE OOMEHHBIX KaTH-

OHOB CYIIECTBEHHO W3MCHUIIOCH

Ta6muma 3
W3MeHeHue akTyanbHOU KUCIOTHOCTH B Pa3IMUYHBIX 30HAX MAarHE3UTOBOIO 3arpsI3HEHUS
B BepxHeM (0—10 cM) ciioe 1oYBbI B pa3HbIC TO/bI
Paccrosinue pH.0 10 TozaM
OT HCTOYHHKA BI)I6pOCOB, 2
Kn 1983 | 1990 | 2005 2009 | 2010
30Ha CHIIBHOTO TIOPAYKESHHUS
1 | 8,9 | 8,2 | 8,9 8.8 | 8.9
30Ha CpeaHEro MopaKEeHUs
3 | 8.8 | 8,0 | 8,5 8,0 | 8.3
30Ha c1aboro nopaKeHust
10 | 7,7 | 7,0 | 7,6 74 | 73
YCoBHBIN KOHTPOITB
20 ‘ Her cBen. | Her cBen. ‘ Her cBen. Her cBen. ‘ 5,88
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B CTOPOHY yBEJIMUYCHHS OOMEHHOTO
KaJblns Ha (DOHE BHICOKOTO COAEP-
JKaHWSI MarHusl U BBICOKOM KHCIIOT-
HOCTH TTOYBBI.

HccnemoBanmsa TIOKa3aiM, dYTO
NP CHIDKCHUU BBIOPOCOB KOMOM-
Hata 3a 28-JIIeTHUM MepHuo Mpouc-
XOIUT YaCTUYHOE CAMOOYHIIICHHE
TIOYBHI B PE3YJIbTATe CHIDKEHHS CO-
JiepKaHusi OOMEHHOTO MarHusi Io
OTHOIIICHUIO K KaJbIIHIO Ha (oHE
BBICOKOW aKTyaJIbHOM KMCIOTHOCTHU

ITOYBEI.

BruiBoabl

XUMHUYECKUM aHaJIU30M CHE-
TOBOM BOIBI YCTAHOBJICHO 3HAYH-
TEILHOC TMOBBIIICHUE B3BCIICHHBIX
BeIllecTB (IIbUIM) BO BCE TO/bI Ha-
OMIomeHusT B ouare 3arpsi3HCHWS.
Ananu3 CHETOBOM BOABI ITOKa3all
COJICpKaHME IKele3a, Xpoma U
MapraHIia Ha pacCTOSHUU 10 3 KM
OT HCTOYHHMKA BbIme 0T 60 110
90% B CpaBHEHUU C TaKOBBIM Ha
ycioBHoM koHTpoire (K1). Comep-
’KaHUEe [IMHKA B 1 KM OT MCTOYHU-
ka B 4,6 paza OoJjbllie, CBUHIA —

<
o 9
9.0
X
= 70
o 00
= 5.0
T 40
g3
=
g 10
= 0o - ; . " , " . 5
)
R S} & O & %
S \'@tﬁ y @q» & ,\QDQ l\@@ a@% l\\v@ &Qos\" '@‘?& Q}g.« @233‘ G&
Pt o K z o
(W) CQ C"{\ .@Sb < CQ CJ‘I‘ .{- Q‘Q‘ o *QJ ‘;\\ o‘é‘
1983 2008 2010 2013

30HBI TMOpaXCHU JIeCa

Puc. 3. JluHaMuKa COOTHOIICHHUSI 0OMEHHBIX KaTHOHOB Mg?" k Ca’" B mouBe
B 30HaX MOBPEXKICHUS IPEBOCTOS

B 8 pa3, Meu ¥ HUKeJs — B 2 pasa,
KagMus — B 86 pa3 OoIbIlie, YeM Ha
KOHTpoJie. Macca Kaiusi U Harpus
B (buyIbTpaTe CHErOBOM BOJIBI BBIIIIC
Ha pacctosiHuM 1 kM B 3—8 pa3, uem
Ha KOHTPOJIE.

C 1983 mo 2010 rr. akTyanbHas
KHCIOTHOCTh PHyp,o MOYBEI HM3Me-
HSUIACh B CTOPOHY YMEHBIICHUS
BO BCEX 30HAX IMOPAXKCHUS JIECOB
or 1,2 mo 1,6 ex.

OOMEHHBIII MarHuii B O4YBE JI0-
MUHHPYET B 30HE 3albUICHUS, B TO

BpeMsI KaKk Ha YCIIOBHOM KOHTpOJIE

bubnuoepagpuueckuii cnucok

BHE 3arbuieHus — kanpuui. [1o pe-
3yJbTaTaM IPOBEIEHHBIX HCCIIEN0-
BaHUH BBISIBICHO, YTO B YCIIOBHUSIX
CHIDKEHUH BBIOPOCOB 3a MOCIHE-
Hue 28 JeT MPOU30IIII0 YACTUYHOE
CaMOOUHUIICHHUE TOYBHI — CHHKACT-
s coepykaHne 0OMEHHOTO MarHus
10 OTHOILIECHUIO K KaJbLIHIO.

AHann3 COCTOSIHUA OIIBITHBIX
KyIbTyp B pailoHe KoMOWHaTa
«Marse3uT» nokaszaji, 4yTo ycreul-
HOE JIECOBOCCTAHOBIICHUE BO3MOXK-
HO B HACTOsIIIIEe BPEMsI B 30HE CPEeI-
HETO M CJTA00TO TIOPaKEHHUS.
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KAYECTBO MblNbLibl COCHbl OEbIKHOBEHHOW B YCNOBUAX
TEXHOIEHHOIO 3ArPA3HEHMWSA CPELbl BLIEPOCAMU PE®TUHCKOW rP3C

C.I. MAXHEBA — xaamuaar OnoIorn4ecKux Hayk,
CTaplINii HAy4YHbIN COTPYAHUK,

®I'BY borannueckwuii can YpO PAH,

620000, ExarepunOypr, yi. 8 Mapra, 202a,

Ten.: +7(922)615-51-10, e-mail: makhniovasg@mail.ru

Knioueswie cnoga: cocna 06b1kHOGEHHAs, PenpOOYKYUs, NblIbYd, AHOMAIUU NbLIbYEE020 3ePHA, MEXHOLEHHOE
saepszuerue, ' POC.

Lenbio paboThl ObUIM M3y4YEHHE MPOLIECCAa MUKPOTraMETOreHe3a W AMAarHOCTHKA KaueCTBa IbLIbIIBI COCHBI
0OBIKHOBEHHOU (Pinus sylvestris L.) B IpeBOCTOSX, MOJBEPKEHHBIX BO3JICHCTBUIO JIIMOBBIX BHIOpOCcOB Ped-
tuackort 'POC. B 30He ocemanms aspomoiumroTaHToB Pedrurckoit ['POC B 10r0o-BOCTOYHOM HAIPaBICHUH
c(hopMUPOBaHbI 30Hbl TEXHOTCHHOTO 3arps3HEHHUS], pa3InvalonIfecs M0 Ka4eCTBEHHOMY COCTaBy 3arps3HSIO-
IIUX BEIIECTB CHETOBOTO IMOKPOBA U MX KOJIMYECTBEHHBIM MapameTpaM. C yaaneHueM OT UCTOYHUKA a’poIIoii-
JIIOTAHTOB 3aKOHOMEPHO CHIJKACTCS COACP)KAaHME B TalOM CHEroBOil BOie HEpacTBOPUMBIX COCAMHEHHH, CO-
CTaBJISIOIIMX B3BEILICHHOE BelecTBo. Hanbosbiee conepxanne BOJOPACTBOPUMBIX COSMHEHHH YCTAHOBICHO
Ha yfaneHuu 5, 8 u 14 KM OT HCTOYHHKA a’pOIOJUTIOTAHTOB, IOCTOBEPHO HUKE — Ha OMIDKalIINX U Hanboee
yIaJIeHHBIX TOYKax 0TOopa 1mpob cHera. CpeqHenony sILMOHHbIE 3HAYEHUS IToKa3aresiell (pepTuIbHOCTH MbUIb-
LBl M COJIEPKAHUS 3alIaCHBIX BELLECTB B 3PEJIOH MBIIbIIE COCHBI B IPaIMEHTE TEXHOT€HHOTO 3arpsiI3HEHHSI CHU-
JKAFOTCS C yAJIeHUEM OT HCTOYHHUKA adpOIouItoTanToB B psiay [111-1 > [1I1-2 > I1I1-3, a B hoHOBOM JpeBOCTOC
Bo3pacTaroT. [lokaszaress npopacTaHus NbUIbLBI HA IUTATEIbHON Cpejie, HaIPOTHB, BO3PACTACT B HAIIPABICHUH
[I1-1 < [I1-2 < [II1-3, 3arem cHuxaercs no 3Hadenuit [1I1-1. [TokazaTens MIMHBI TBUIBIICBONH TPYOKH UMEET
MaKCUMaJIbHbIe 3Ha4eHus i bbbl [111-2. YeTtaHOBIEHO, UTO OCHOBHON BKJaJl B CTEPUIBHOCTD MBLIBIIBI
COCHBI BHOCSAT MbUIBLIEBBIC 3€PHA C IIUTOIOTMYECKUMHU HapylleHUsIMH, 3a uckinrodenueM I1I1 B poroBeIX ycimo-
BHSIX, /1€ HECKOJIBKO BBILIE J0JIS MEJIKUX MBUIBLEBBIX 3€pEH. MaKCUMYyM YacTOTHI MBUIBLBI C IIUTOIOTHYECKUMHU
Hapymenusmu BoisgeneH st [ va ynanenuu 9 xm ot I'POC (Bbime B 2,9-16,3 pa3za, uem Ha apyrux IIIT).
Taxkum 00pa3oM, Iy HbUIBLIEI COCHBI OOBIKHOBEHHOH M3 30H TEXHOI'€HHOT'O 3arps3HEHHS XapaKTepU3yeTCsl Bbl-
COKOW 4acTOTOH LHUTOMOP(OIOTrHYECKUX U (PYHKIIMOHATIBHBIX HAPYIIEHUH. Y4YacTue TaKoi MbUIBLBI B PEIPO-
JIYKIIMU MOYKET IPUBECTH K CHIDKCHHUIO KaueCTBa CEMsIH U KH3HECIIOCOOHOCTH CesTHIIeB. BBIsSBIICHBI TOKa3aTeI
IBLIBLIBI COCHBI OOBIKHOBEHHOH (4aCcTOTa MEJKHX MbUIBLEBBIX 3€PEH, CyMMa IBUIBLEBBIX 3€peH ¢ MOpdooru-
YECKMMHU aHOMAJIMSIMH, BETBJICHHE MBUIBLEBON TPyOKH), 00naarole NporHoCTUYECKOH IEHHOCTBIO B OTHO-

LIEHUU CYMMAapHOW TEXHOIC€HHON HAarpy3KH Ha 3KOCUCTEMBI.
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QUALITY POLLEN OF SCOTS PINE UNDER THE CONDITIONS
OF TECHNOGENIC POLLUTION REFT POWER PLANT

S. G. MAKHNIOVA - Ph.D., Senior Researcher,
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Yekaterinburg, St. March 8, 202 a,

phone: +7(922)615-51-10, e-mail: makhniovasg@mail.ru

Keywords: Scots pine, reproduction, pollen, pollen grain anomalies, technogenic pollution, power plant.

Aim of the work was to study the process microgametogenesis and pollen quality diagnosis of Scots pine
(Pinus sylvestris L.) tree stands formed under exposed Reft power plant flue emissions. In the area of Reft power
plant airpollutants subsidence formed technogenic pollution areas that differ in the qualitative composition
of pollutants snow cover and their quantitative parameters. The regularity reduced content in thawed snow
water insoluble compounds that make up the suspended matter with distance from the airpollutants source.
The highest content of water-soluble compounds found at a distance of 5, 8, and 14 km from the airpollutants
source, significantly lower — at the nearest and farthest points of the snow samples selection. Showed a reduction
in pollen fertility values and the content of reserve substances in mature pollen of pine trees in a number
of PP-1> PP-2> PP-3, and in the background the stand they grow. Pollen germination rate on the medium,
on the contrary, increases in the direction of PP-1 <PP-2 <PP-3 and then falls below the PP-1. Indicator of the
pollen tube length is the maximum value for the pollen PP-2. It was found the main contribution to the sterility
of the pollen of pine pollen grains are made with cytological abnormalities, except for the PP in the background
conditions, which is slightly higher proportion of small pollen grains. It was detected maximum frequency
of pollen from cytological disturbances for PP-3 (2,9—16,3 times higher in comparison with other PP). Thus,
pollen pool of Scots pine from technogenic pollution areas characterized by a high frequency cytomorphological
and functional disorders. Therefore, the presence of Pinus pollen of the zones of technogenic pollution in
reproduction may be a cause of reduced seed quality and viability of seed progeny. The identified parameters
of the pollen of Scotch pine (the frequency of small pollen grains, the amount of pollen grains with
morphological anomalies, ramification of pollen tube), which has prognostic value in terms of the level
of technogenic load on ecosystems.

Bgenenue
TemnoBeie ANEKTPOCTAHIINN
B Poccun, obecrieunBasi OCHOBHOM
CIPOC Ha 3JIEKTPOIHEPIHUIO B CTpa-
HE, BHOCST 3HAUMTENILHBIA BKJIa]l
B 3arpsi3HCHUE BCEX KOMIIOHCHTOB
MPUPOIHON CPEABL: BO3AYIIHOIO
Oacceiina, mous, Box. Tak, B 2014 .
21,6% o0ObeMa BBIOPOCOB 3arpsiz-
HSIIOIIMX BEIIECTB B aTMOC(HEPHBIH
BO3yX OT BCEX CTAI[MOHAPHBIX
rncrtouyHukoB B Poccuiickoit dee-
palyu MPUXOAUIIOCh HA MPEIpH-
STHS TIO0 TIPOWU3BOJICTBY W pacripe-
JICIICHHUIO DIIEKTPOIHEPTHH, Ta3a U
Boibl [1]. Pedrunckas I'POC siB-

asiercst camoil kpynHoit I'POC Poc-

cuH, paboTaroleil Ha yIyie; OCHOB-
HO€ €€ TOIUTUBO — DKHOACTy3CKHI
KaMEHHBIU yrojb, KOTOPbIM Xapak-
TEpU3YeTCs] BBICOKOH 30JBbHOCTHIO
Ha cyxyro Maccy — 43,3 %, a Taxxe
BBICOKUM COZIEPKAHHUEM MHKPO-
JJIEMEHTOB B JeTyueil 3ome [2].
B mnacrosimee Bpemst PedrTuHckast
I'POC exeromHo BbIOpachIBaeT Ha
307100TBaJ1 Oosiee 4 MJIH T 30JIbI U
1D1aKa; ToI0BOM BEIOpOC B aTMoc(he-
py cocrasiser 6onee 315,4 ThIC. T
3arpsI3HAIONIMX  BEIIECTB, B TOM
gucine 144,48 TwIC. T eTydeH 30551,
146,4 toIC. T SO, [2, 3].

Bosnpuryro

qacCTb JABIMOBBIX

BbIOpocOB  Pedrunckoit 'POC

IIPUHUMAIOT Ha ce0sl OKpPEeCTHbIE
neca. CoINIaCHO JUTEpaTypHBIM
JTAaHHBIM, Ta3000pa3HbIe MPOMBIIII-
JICHHBIE BBIOPOCHI, BEIIECTBa arT-
MOC(EpHBIX  adpo30Jeld  MOTYyT
JEHCTBOBAaTh  HEMOCPEACTBEHHO
Ha pacTeHUs NPH MOCTYIIIEHUH UX
C JOXKISIMH, CHOCOOHBI HaKarJIH-
BaTbCSI B KOPHEBOH CHCTEME, XBOE
1 JINCTBSIX PACTEHUH, BBI3BIBAs UX
MOBPEXAEHNE U ycbIxaHue [4-7],
a TakXe BBI3BIBATH HAPYIICHUS
B MYXCKOH U KEHCKOU reHepaTuB-
HbIX cucteMax [6, 8—10]. [Ipuibia
MHOTHX BHJIOB PAaCTEHUH SIBIAETCS
00s13aTeJIbHBIM U OIHUM M3 Hau-

Ooiee YA3BUMBIX KOMIIOHCHTOB
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porecca penpoyKIuu, 4T0 00b-
SICHSICT aKTyaJbHOCTb OLIEHKH CO-
CTOSIHUS MYKCKOW T€HEpaTUBHOU
CHUCTEMbI B YCJOBHSX 3KOJOTHYE-

CKOTI'0 CTpecca.

eab, MmeToqMKA

U 00bEKThI UCCJICAOBAHUS

B nmreparype manmoducieHHBI
CBEJICHUS O BIIMSIHUU aTMOC(epHO-
ro 3arps3aenust [ POC ¢ momuHm-
pOBaHHEM 30JIBHOTO KOMIIOHEHTa
Ha PENpoJyKIIMIO XBOMHBIX pacTe-
Hui. Llenbro qanHOM paboTh! OBUTH
M3y4eHHUe Tpolecca MHUKporame-
TOreHe3a U JJUarHOCTHKA KauyecTBa
MBUTBIIBI  COCHBI  OOBIKHOBEHHOM
(mamee COCHBI) B JpPEBOCTOSX,
MOJIBEPIKEHHBIX HAa TPOTHKCHUH
OHTOTEHE3a BO3IEHCTBUIO AMHC-
cuii Pedrunckoit I'POC. Paiion
HCCIICZIOBAHUS pacronaraercs
B HeliBo-JIo3BHHCKOM MpeAropHOM
JICCOPACTHTEIBHONH  TIPOBUHIIMH
3amaHo-CuOupcKor JiecHOU 00-
nmactu [11]. Kimmvar pationa yme-
PEHHO KOHTHHEHTAIbHBIN; MOYBBI
B COCHSKax Ha JPCHUPOBAHHBIX
JIECHBIX TEPPUTOPUAX TOPHO-JIEC-
HBIE ONOA30JICHHBIE. B OKpecTHO-
ctax ['POC B cocraBe apeBocTOEB
npeo0mamaeT cocHa OOBIKHOBCH-
Hasi; BO3pAacT €CTECTBEHHBIX JIpe-
BocToeB coctaBisieT 90—130 ner;
THIT JIeca COCHSIK TpaBsHOHU [12].

UccnenoBanuss My>KCKOUM TeHe-
pPaTUBHON CHUCTEMBI COCHBI OOBIK-
HOBEHHOH MPOBOIMIN Ha TIPOOHBIX
(ITII),
Ha ynanenuu 2 kM (IIII-1), 5 km
(ITI1-2), 9 xm (T1I1-3), 15 xm (I111-4)
OT HCTOYHUKA TEXHOTEHHOTO 3a-

TIomIagsax 3aJIOKCHHBIX

IpsI3HEHUS B HauOoliee 3arpsi3HeH-
HOM IOTO-BOCTOYHOM HallpaBiie-
Huu [4]. peBocToil Ha ynaneHuu
2 kM (IIII-1) mpencrasnsier coboit

KyJBTypbl COCHBI OOBIKHOBEHHOI,
3anokeHHble B 1992 1. Ha 305100T-
Baite Ne 1 Pedrunckoit ['POC [13].
B nacrosiiee BpeMs KyJIbTYphl CO-
CHBI TIEPEXOST B PEMIPOLYKTUBHYIO
CTaJIMIO, YTO TIO3BOJIMJIO HauyaTh
U3yYEHUE COCTOSHUSL  MY>KCKOM
TeHEePAaTHUBHOM CHCTEMBI, CEMSH |
CEMEHHOI0 IOTOMCTBA PACTEHUI.
Jpyrue 111 ObutH 3a510)KE€HBI HAMH
B E€CTECTBEHHBIX JPEBOCTOSIX CO-
CHBI 2-TO KJlacca BO3pacTa B CXOJI-
Heix ¢ [III-1 necopacTuTenbHBIX
YCIIOBHSX.

YpoBeHb TEXHOTEHHOTO 3arpsi3-
Henus IIII ompepensim mo pe-
3yJbTaTaM H3yYeHHs 3arps3HEHHS
cHeroBoro mnokposa. Otoop mpod
CHera /ISl XMMHUYECKOIo aHajinu3a
MPOBOAWIA Ha 6 YYETHBIX IUIO-
HIa7Kax, 4YeTbipe U3 KOoTopbixX (1-4)
HaXOAWINCh HAa YKa3aHHBIX BBIIIE
IIIT; yyernas mijomaaka 5 — Ha
yaaneHuu 19 kM B 10ro-BOCTOYHOM
Hanpasnenun ot [POC (III1-5)
B npesoctoe III kiacca Bo3pacra;
y4eTHas TUIoaaka 6 — Ha yJjase-
HUU | KM B BOCTOUHOM HampaBJe-
auu (I111-6) B mpeBoctoe VI kiac-
ca Bo3pacta. Taiyro CHETOByIO
BOYy (B JaJbHEWIIEM CHETOBYIO
BOIy) B JTAOOPATOPHBIX YCIOBHIX
¢unsTpoBan M, ONpeneysUIM  3Ha-
yenue pH. B ¢unbrpare cHerosoit
BOJIBI M OCajike Ha (PHUIIBTpE Ompe-
JISNSUTA  COOTBETCTBEHHO — MacCy
CYXOT0 OCTaTKa M B3BEILIEHHOTO Be-
IeCTBA, COJIEPKAHNE B UX COCTaBe
MmetamnoB (r/m?). KoHreHTparmio
METAJUIOB OMNpEeNessuId Ha aToM-
HO-a0COPOITMOHHOM CIIEKTPO(OTO-
metpe nov AA 300 (Analitik Jena,
I'epmanus).

Mzydenne 1mTomMopdomorude-
CKUX M (PYHKIIMOHAIBHBIX ITOKa3a-

Tenen MbUIBLBI COCHBI IMMPOBOAWIN

Ha o0pasuax 3penod MbUIbIBI, CO-
OpaHHON HEMOCPEJICTBEHHO IMepes
nbuteHueM [14—15]. B mbuiblie 11u-
TOXMMHYECKU OIPEACISUTH COep-
’KaHWe 3aMacHbIX BEMECTB (Kpaxma-
Jia ¥ TUMHOB) B 6amiax. DepTuiib-
HOCTB TBUIBLEI (B %) onpenensim
TIPH OKpAIIBaHUM 00pa3ma CyXou
3pesioil  TBUTBIBI AlETOKAPMUHOM
npu HarpeBaHuu. K cTepuibHbIM
OBLTH OTHECCHBI MBUIBIIEBBIC 3epHA
¢ MOP(OIOTHYSCKUMH aHOMAJTHSI-
MU, TbUIBIEBbIC 3¢PHA THUITUYHOU
MOP(OJIOTHU C IUTONOTHIECKUMH
HAPYIICHUAMH KJIETOK MYXKCKOTO
ramMeTo(uTa, ¢ U3MCHEHHBIM YHUC-
JIOM KIIeTOK (5-8), HE WMEIoITHe
3allaCHBIX BEIIECTB, JETEHEPUpPO-
BaHHbIC (C IMUTOJOIMYCCKUMH U
HapyIICHH-
smu) U ap. (puc. 1). s onpene-
JICHUs (PYHKIIMOHAJILHON ITOJTHO-

MOP(}OITOTHIECKUMHU

LEHHOCTH 3PEJIyl0 IbUIbILLY IIpopa-
HIMBAJIM B KJIMMAaTHYECKOM Kamepe
Sanyo MLR-351H B karuie nuctui-
JIMPOBAHHOH BOJIbI HA IIPEAMETHBIX
CTEKJaX C JIyHKaMH BO BJIQXXHOH
kamepe (darka [letpu) mpu remme-
parype +27°C. Ha 3-i1 neHs ombita
OIIPE/ICIISUIN TTOKA3aTeNH IIpopacTa-
HuUst THUTBLEI (%), JUTMHBI TBLUTBIIC-
BOM TpyOKH (MKM), YKU3HEHHOCTH
MBUIBLEBOM TpyOKH (B Oasax):
or 1 Oamma — Hu3Kasg (OruOIN)
1o 4 — BBICOKas (OTCYTCTBUE MOp-
¢donoruueckux U IUTOJIOTHYE-
CKUX HapymeHui). Onpenensnu
CTENEHb BETBJICHUS IBbUIBLIEBON
TpyOku: 1 Oann — HEeT BETBIICHUS
(puc. 1, x), 4 Gayta — MaKCHUMaJIb-
Hoe BeTBiIeHue (puc. 1,3). Mukpo-
CKOIIMIO  TIBUIBLBI  [IPOBOIMIIM
B TPEX-ISITUKPATHOM  I[IOBTOPHO-
CTM C TIIOMOLIBIO MHKPOCKOIA
AxioScope. DMITMpUYECKHE JaHHBIE

00pabaThIBaI C HCHONTB30BAHIEM
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Puc. 1. AHOMaIuM NMbUIBIBI COCHBI:
a — Jinajia [UTOJIOTHYECKH HOPMaJbHAasl C JIMITUAHBIME BKIFOUCHHUSIMH, O — TeTpajia, B — OMH «BOPOTHUYKOBBIIY» BO3/IYIIHBIH
MCIIOK, I' — H3 C OUTOJIOTUYCCKUMHU HapyHlCHI/ISIMI/I U aHOMAJIUAMU BOS}I}/IHHLIX MCIIKOB, 11 — JIBa H3 C IUTOJOIr'MYCCKUMMU HA-

PyUI€HUsAMHU, aHOMAJIUAMU BO3QYIIHBIX MCIIKOB, MECHBIIUX Pa3sMEpOB, HE COACPIKAIIIME KpaxmMmaa, € — AlaJga ¢ HapylmCHUAMHU
CTPOCHHS BO3AYIIHBIX MCHIKOB U IUTOJOTHMYCCKUMHU HApPyHICHUSAMH, XX — HOPMAJIbHO Pa3BUBAIOMIAACS IIBLIJIbLCBAS pr61<a,

METOAOB JECKPHIITUBHOW CTaTH-
CTHKH, KOPPEJSIIMOHHOTO M KJla-
CTEPHOI0 aHAJIN30B, HellapaMeTpH-
4ecKoro Kpurepusi ManHa — Yutau
(maker mporpamm Statistica 6 for
Windows).

Pe3ynbTarsl ncciieoBaHusi
U UX 00CyKIeHHe

YCTaHOBIIEHO, YTO CONEpKaHUE
B CHEroBOM BOJI€ B3BEIICHHOTO
BEIIECTBA 3aKOHOMEPHO CHIKA-
€TCsl C yNaJICHUEM OT HCTOYHHKA
a’pOIIOJUTIOTAHTOB U CO3/aeT T'pa-
JMEHT TEXHOTEHHOTO 3arps3HEHHS
(puc. 2). Pazmuuust mexay [T o
JTAHHOMY TIOKa3aTe/Ii0 JIOCTOBEp-
HO 3HauuMbl (p<0,05). Comepxa-
HUE CyXOro ocrarka B (puibTpare
CHETOBOW BOjIe HauOOJIbIICEe Ha
yaajgeHu 5, 9 u 14 xM oT ucrou-
HUKa a’pOIIOJUTFOTAHTOB, JIOCTO-
BepHo Hmwke (B 4,3-10,4 pa3za)
(p<0,05) — Ha OmmKalmMx u

3 — BCTBAIIAsACA IbLJIbLCBasA pr61<a

HanOoJiee yNaJIeHHBIX TOYKAX OT-
6opa npod cHera (1-2 kM, 19 kM)
(cm. puc. 2). Ilo cymme pactBopu-
MBIX W HEPAaCTBOPUMBIX BEIECTB
MaKCUMAJIbHBIH  YPOBEHb  COIEP-
JKaQHWS 3arps3HSIONIAX — BEIECTB
B Mpo0ax CHera OTMEYEH Ha yja-
nenun 1 km ot 'POC, MuHMMAaIB-
Heli — 14-19 kM. 3HavyeHue mo-
kazareiast pH cHeroBoii Boibl Ha
Bcex [IIT Bappupyer B nuanasoHe
6,43—6,78; cHMXKAETCs ¢ ynaJCHU-
€M OT WCTOYHMKA a’pOIOJUIFOTaH-
ToB (r =—0,61) (cm. puc. 2). Ha oc-
HOBaHWH PE3YJBTATOB KJIACTEPHOTO
aHalm3a MO KOMIUIEKCY ITOKa3are-
Jied, XapakTepusyIOlUX YPOBEHb
TexHoreHHoro 3arpsisnenust [T
B FOTO-BOCTOYHOM HAIIPaBJICHUU OT
Pedrunckoii 'POC, 6butn BbIICIIC-
HBI 3 KJIACTepa ¥ COOTBETCTBYIOIIHE
VM 30HBI 3arpsI3HCHHS: UMITAaKTHAS
(TII1-6 — I1I1-1), 6ycdepnas (II1-2 —
[1I1-3), ¢onosas (III1-4 — IIII-5).

Ha puc. 3—6 npencrasnena nu-
HaMHKa W3MEHEHHUs ToKazareyiei
MYKCKOM T€HEpaTHBHOM CHCTEMBbI
COCHBI B IPaJIUCHTE TEXHOTCHHOIO
3arpsisHenust Pedrunckoit [POC.
VYCTaHOBIIEHO, YTO CpEIHEIOoIy-
JSAIAOHHBIC 3HAYCHMS  ITOKa3a-
Tenel (GpepTHIILHOCTH TBUIBLBI U
CONIEp)KaHMS 3alacHBIX BEICCTB
B 3pEJIOX MBUIbLIE COCHBI B Tpaau-
€HTE TEXHOTCHHOTO 3arps3HEHUS
W3MCHSIOTCS CXOOHBIM 00pa3oM
(cM. puc. 3): CHIKAIOTCS C yIaJICHH-
€M OT MCTOYHHUKA a’pPOTOJUTIOTaH-
ToB B psmy [111-1 > I1I1-2 > I1I1-3,
a B (JOHOBOM JPEBOCTOE BO3pac-
taroT. Ilokaszarens mnpopacraHus
MBUTHIIBI HA TIATATEBHOU cpejie
U3MEHSIETCSl MHA4ye: C yHaJCHHUEM
OT HCTOYHHKA a’pOTOJUIIOTaH-
TOB BO3pacTacT B HaIlPaBJICHUH
TIII-1 < IIII-2 < IIII-3, 3aTeM cHU-
skaercst no 3madenuit [II1-1. Pas-
mmuust mexay III-3 u apyrumu
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[T mo CONBIIMHCTBY yKa3aHHBIX
[I0Ka3aTeyel JOCTOBEPHO 3HAuu-
MbI (p<0,05). TTokazarens IMHBI
MBUIBLIEBON TPYOKH BapbUPYET BHE
CBSI3U C PACCTOSIHUEM OT UCTOYHU-
Ka a3poIOJUTIOTAaHTOB (CM. puc. 4),
UMeeT MaKCUMallbHble 3HauCHHS
st meuTbIel  [II1-2  (pazmwaus
c [II1-1 nocrosepus! npu p<0,05).

YCTaHOBIIGHO, 4YTO OCHOBHOH
BKJIaJl B CTEPUIILHOCTD MBLIBIBI CO-
CHBI BHOCSIT IBUIBLIEBBIC 3€PHA C ITU-
TOJIOTUYECCKUMH  HAPYIICHHUSIMH;
oHU cocTaBisioT 45,01-78,29% ot
BCEU CTEPWILHOW MbUIBLIBI, 33 HC-
kiroueHreM [1I1 B ¢poHOBBIX ycio-
BHSIX, IJI€ HECKOJBKO BBIIIEC BKJIAT

B CTCPUWIBHOCTL MCJIKUX IIbLIbIIC-
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-]

60 =
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BBIX 3epeH (40,64%) (cm. puc. 5).

MakcuMyM — 9acTOTHI  TIBUIBIIBI
C LUTOJOTHYECKUMU HAPYLICHHUSI-
MU U JETeHEPUPOBAHHON YCTAHOB-
nen misa II1 Ha yoameann 9 kM oT
I'POC u cocraBmser 15,98 %, uro
BhIme B 2,9-4.4 paza, uem na I1I1
Ha yZaJeHuu 2 ¥ 5 KM OT UCTOYHH-

Ka ad3pONOJUTIOTAHTOB (CM. pHC. 0).

et CyX0il OCTATOK
=== B3pelieHHoe BEeIeCTRE0

afy== CyMMa CYXOI'0 OCTATKa H

E3ECLICHHOI0 ECLICCTEA

= X= pH

Puc. 2. 3nauenust pH Tas0ii CHErOBOW BOJIbI, COACPIKAHUC B HEM CyXOTr0 OCTATKa U B3BEIICHHOTO BEIIECTBA, I/M>
(3meck ¥ manee: Uis JIMHUKA IYHKTHPOM IIIKaJia — 10 BCIIOMOTATEIbHOM BEPTHKAILHON OCH)

nn-1 nn-2 nNnN-3 nn-4

I O %

NN NpopacTaHue, %

Puc. 3. ITokazarenu deprunbHocTH MBUIBIHI (DIT),
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w=fll== ¥ n3HeHHOCTb, 62nn
ey geTENEHUE, BaNN
=== NAWHE NbINBUEBON TPYOKM, MKEM

IpopacTaHusa U COACPIKaHNs 3allaCHBIX BCIICCTB

B IIbUIBLEC COCHBI

Puc. 4. ®yHk1umMoHaNbHbBIE TOKA3aTENN MBIIBIBI COCHBI
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Puc. 5. Bkiag anomanuii mbUTBIBI COCHBI B CTEPUIBHOCTD
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(% ot npocmoTpenHbIx I13)
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B ¢donoBoMm gpeBocToe wyactoTa
IBUIBLBI C LUTOJOTUYECKUMHU Ha-
pyleHusiMu Huxe B 3,7-16,3 pasa,
9YeM B 30HaX TEXHOI'€HHOTI'O 3arps3-
HeHus (Pa3au4us JOCTOBEPHBI IIPH
p<0,5). C ynaneHuem OT UCTOYHU-
Ka a’3pOoIOJUIIOTAHTOB CHMKAIOTCS
3HAUEHUs] II0Ka3aTesell 4acTOThI
MEJIKUX NBUIBLEBBIX 3€PEH U CyM-
MBI ITBUTBLEBBIX 3epeH ¢ MOp(oIIo-
TMYECKUMH aHOMATUSIMU (pa3Iuyust
mexxay [T uvmnaktHO# 1 hoHOBOM
30H 3arpsi3HEHUS COCTaBIIAIOT CO-
otBeTcTBeHHO 4,6 1 3,1 paza).
PaccmoTpenHbIe BbIlIe MOKa3a-
TeNN SIBIISIOTCA  TPaJANLMOHHBIMU
IPU HM3yYEHUHM KauecTBAa IbLIbLIbI
XBOMHBIX. B nomonHeHue K HUM
MBI OLIEHMBAJIM TaKKe MOKa3arelsb
BETBJICHHUA MbUIBLEBBIX TPYOOK.
OMnBITHBIM ITyTEM HaMH OBLJIO ycTa-
HOBJICHO, YTO MPHU MpPOpaIliBaHUN
IBUIBLBI COCHBI in vitro Ha Oen-
HBIX cpefax (AMCTUIIMPOBAHHAS
BOja, arap-arap 0e3 caxapo3bl)
CPEIHECTaTUCTUUECKUE HOPMallb-
HO pa3BHUBAIOIIMECS M PACTYLIHE
MBUTBLEBbIE TPYOKH COCHBI HE BET-
BATCS THOO UMEIOT 1—2 pa3BeTBIIe-
U, OJHaKo B psiie CIydaeB MBI
HaOMI0aa OCTaHOBKY B POCTE U
Pa3BUTHHU NBUIBLEBBIX TPYOOK, UTO
MOIJIO CONPOBOXIATHCS MX WHTEH-

CHUBHBIM PAa3BCTBJICHUCM W HaKOII-

JeHueM Kpaxmana. J[aHHBIM ucC-
CJIEZIOBAHMEM YCTAHOBJIEHO, HYTO
C MNpUOMMKEHHEM K HCTOYHUKY
a’pOIIOJUTIOTAHTOB  3HAYEHUE I10-
Ka3aTensl BETBICHHUSA IIBUIBIEBBIX
TpyOOK JOCTOBEpHO BO3pacTaeT
(r=-0,39) (cMm. puc. 4), 9T0 KOC-
BEHHO YKa3bIBaeT Ha CHIKEHHE WX
YKU3HECTIOCOOHOCTH.

Takum 00pazom, Tyl TbUIb-
bl COCHBI OOBIKHOBEHHOW W3 30H
TEXHOTCHHOTO  3arps3HEHUS  Xa-
paKkTepu3yeTcsi BHICOKOM 4acTOTOM
IUTOMOP(HOJTOTHIESCKUX U (PYHKITH-
OHAJBHBIX HapylIeHWi. YdacTtue
B PENpOIYKIUU
MOYXET TIPUBECTH K CHIDKCHHUIO Ka-

TaKOM IBLIBIBI

YecTBa CeMsIH, HU3KOH >KM3HECHO-
cobHocTH cesiHIEB. [lanpHelime
UCCIIEIOBAHUS CTPYKTYpbI CBsI3el
B CHCTEME atMocdepa — CHEXHBIN
MOKPOB — TI0YBa — pacTeHHe OyayT
CIIOCOOCTBOBATh IIOHUMAHUIO Me-
XaHU3MOB TpaHC(OPMALUK 3arpsi3-
HSIOIMX BEIIECTB, MOBPEKACHHS
U YCTOHYMBOCTH JPEBECHBIX pac-
TEHWH, YCIIOBUH MX YCIEIIHOH pe-
MPOAYKIIHH.

BruiBoabl
1. B 30He aeHcTBUS JBIMOBBIX
BBIOPOCOB B IOTO-BOCTOYHOM Ha-
npasieand ot Pedrunckoit ['POC
BBIJICIICHBI

30HBI TCXHOI'CHHOI'O

bubnuocpaguueckuii cnucox

3arpsi3HEHMS, Pa3IUYaoNIUecs Mo
KaueCTBEHHOMY COCTaBY 3arpsi3Hsi-
IOLIMX BEIIECTB CHETOBOTO MOKPO-
Ba U MX KOJMYECTBEHHBIM IMapame-
Tpam.

2. JIpeBOCTOM COCHBI U3 BCEX 30H
TEXHOT€HHOTO 3arps3HEHUs Xapak-
TEPU3YIOTCSI OTHOCUTEIBHO Ooiiee
HU3KUMU 3HAYCHUSIMU [TOKA3aTeIIeH
(epTUIFHOCTH TBUTBIBI U COIEP-
KAHUsI KpaxMaJia B NbLIBLE, BBICO-
KO 4acTOTOM JereHepHpOBaHHOU
Y MEJIKOH MBIIBLIBI U MBUIBIBI C U~
TOJOTUYECKIMHU HAPyIICHUSAMH 10
CPaBHEHHIO C JPEBOCTOECM B (POHO-
BBIX YCJIOBUSX. YKa3aHHbIE IIOKA3a-
TEJH TbUIbIIBI MOTYT OBITH YYTCHBI
IIPY OLICHKE PENPOAYKTUBHOTO TO-
TEHIIMaNa JIPeBOCTOEB B YCIOBHUSX
TEXHOTCHHOI'O CTpecca.
ABTOp
OnaronapHoCTh

Bbuaaromapnocrn. BbI-

paxkaer 3aBey-
foIeMy  J1abopartopueil  SKOJIOTHH
TEXHOTCHHBIX ~PACTUTENIBHBIX CO-
oomects @DI'BY Boranmueckwnii
can YpO PAH C.JI. MeHmukoBy
3a TIOMOIIb B OpraHU3anuu pador,
MIL Hay4. coTp. borannueckoro caja
¥YpO PAH H. A. Ky3pmuHo# 3a mipe-
JIOCTaBJICHHBIE JaHHBIC TI0 TEXHO-
TEHHOMY 3arpsi3HEHHIO CHEr0BOTO
MoKpoBa, Hayd. coTp. K. E. 3aBbsto-
BY, MJI. Hayu. coTp. I1. E. Moxna4yeBy
3a MOMOIIb B cOOpe Marepraa.
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OO0mas 1mIoNahs 3aCOJCHHBIX TIOYB B MUpPE COCTaBIsieT okoyio 950 MiH ra. OHHM HIMPOKO PacIpOCTPaHCHBI
u B Poccuu — 16,3 MiTH Ta, B TOM YHClIe B YpaJIbCKOM pernone — 6,85 mirH ra. Jlecopassenenne B 3aypaibCKOil
JIECOCTENH C BOBJICUCHHEM B XO3SICTBEHHBIH 000POT 3aCONICHHBIX MMOYB, 3aHUMAIOIINX OTPOMHYIO TUIOMIA/h Ha
€ TePPUTOPHH, SIBIISICTCS aKTyaJlbHOU 1pooieMoit. Llenp paboThl — YCTAaHOBUTH BEIYIIUE IKOJIOTO-OMOIOTHYC-
CKHe (I)aKTOpBI, OrpaHUYMBAOIINEC JICCOBBIPAIIMBAHUEC B OPHUIMHAJIBHBIX MPHUPOAHBIX YCJIOBUAX JIECCOCTCIIHOI'O
3aypanbs. O cylniecTBOBAaHUH TakKX (PAKTOPOB CBHUCTENLCTBYET MHOTOJICTHHI OIBIT CO3JaHUSI KyJIBTYPIIEHO30B,
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KaK IOJIOKHUTEIIbHBIN, TAK M OTPHUIIATESIILHBIN, CO 3HAYUTEIILHOW I'MOEITbIO JICCHBIX KYJIBTYD, COCTABIISBIICH B OT-
JeNbHBIX CyOBekTax xo3ancTBoBanusa 30-50%. M3ydenne mpuuuHbI 3TOW THOENH TOKa3asio, YTO €10 SBISIETCS
HECOBMECTHMOCTH OMOJIOTHH JIPEBECHBIX PACTCHUH C TIOYBEHHBIMH YCIOBHAMHU. Ha OCHOBE COIPSHKEHHOTO U3Y-
YeHUs1 OMOJIOTUYECKUX 0COOCHHOCTEH COCHBI (Pinus sylvestris L.), Gepe3ssl mymmcToit (Betula pubescens Ehrh.,
Betula procurva Litv.), Tomons 6anb3ammdeckoro (Populus balsamifera L.) m IOYBBI NCCIIENOBAIH 3aBUCUMOCTD
JIECOBBIPAIIUBAHNS OT TIOYBEHHOTO TOTIIONIAIOIIETO KOMITIIEKCa, IITyOWHBI 3aCOJICHHOTO TOPU30HTA, CTETIEHH THIIA
3aCOJICHUSI ¥ BOTHOTO peskuma. HoBbIN B3IVISIT HA COJIOHIIBI KaK JTAJIEKO HE BCETNa HEJICCONPHUTOHBIC 3eMIIH U
T GepeHINPOBAHHBINA TTOIXO0 K X MPUMEHEHHUIO B JIECOBBIPAIIMBAHUH MO3BOJIUT BOBIEYh B XO3SHCTBEHHYIO
JIESITeIIPHOCTh HEUCTIONB3YIOIUECS] UITH HETIOIHO HMCIIONB3YIOIIHeCs 3eMebHbBIe pecypchl. Pesynbrarel uccie-
JIOBaHUIA MO3BOJIMIIM pa3padoTarh JUIs JICCOCTENHU 3aypalibsi KJIacCU(PHUKAIIUIO COJIOHIIOB IO JICCONPHUIOIHOCTH
Y TIKQJTy COJIEYCTOMYMBOCTH IPEBECHBIX MOPOJ AJIS CO3aHUS MACCHBHBIX YYaCTKOB JieCa M TIOJIE3aIIUTHBIX
JIECHBIX TIOJNIOC. YcreX OOJIeCeHHs JIECOMPUTOIHBIX COJIOHIIOB 3aBUCUT OT Ka4ecTBa MOCAJ0YHOTO Marepuala

n CO6JIIOIICHI/151 BCETO KOMILJICKCA arpOTEXHUKH, HAYMHAA OT MMOATOTOBKH IMOYBLI 1 KOHYAA YXOJA0M.
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The total area of saline soils in the world is about 950 million ha. They are widely distributed in Russia (16,3
million hectares), including in the Urals region (6,85 million hectares). Afforestation in the trans-Ural forest-
steppe with involving in economy the saline soils, which occupies a huge area in this territory, is an important
task. The aim of this study was to establish a leading ecologico-biological factors limiting forest cultivating
in the original natural conditions in the trans-Ural forest-steppe. The existence of such factors is evidenced
by their longstanding experience in creating culture cenosis, which was accompanied by a significant loss of
forest crops, which in some separate forestry entities made up to 30-50%. The study of this loss cause showed
that it is the incompatibility biology of woody plants with soil conditions. On the basis of conjugated studies
of biological features of the pine, the birch, the poplar and soil it was studied the dependence of forest artificial
regeneration from the soil adsorbing complex, the depth of saline horizon, the degree type of salinity and water
regime. The new view of the solonetzes as not always unfitwooded areas and the differential approach to their
use for forest artificial regeneration will allow to include into economic activity not used or partly used land
resources. The research results for the first time made it possible to work out for the Trans-Ural forest-steppe
a classification of solonetzes according to suitability for forest and the scale salt tolerance of tree species used
there for creating of massive forest areas and field windbreaks. The success of afforestation forest suitable
solonetzes depends on a quality of planting material and complying of all complex agricultural methods from
soil preparation to tree-planting care.
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Bgenenue

«C pacupeHueM IUIOIaaeH,
3aHATBHIX 3aCOJICHHBIMU TIOYBAMH,
1 YCWJICHUEM aHTPOITOTCHHBIX BO3-
JIEUCTBUN 3aCOJICHHE IIOYB CTaHO-
BUTCSI OTHOM U3 CAMBIX CEPhE3HBIX
OKOHOMHYECKUX TPOOJIEeM B MHpE,
aee IMOCJIEICTBYS )1 YeTOBEUECTBA
Henpesckazyembs» — M. Pemumu [1].
OO6mast mIoaab 3aCOICHHBIX ITOYB
B Mupe cocTapisieT 950 i ra. On
IIUPOKO pacipocTpaHeHsl u B Poc-
cun — 16,3 muH Ta (okomo 9%) [2],
B TOM YHCIIe B YPaIIbCKOM PEruo-
He — 6,85 mutH ra [3]. 3HauuTenbHas
JIOTIST 3acOJIeHHBIX MMo4uB B Ceep-
HoM Kazaxcrane oOycioBuIiIa mpo-
BEJICHUE MEIIMOPATUBHBIX pabOT 1O
TIOBBIIIICHAUIO UX JIECOTIPUTOTHOCTH
JUIS  BBIpAIIMBaHHUSA  ITOCAI0YHO-
O Marepuajga U JIeCOPa3BEICHHUS
[4-7].
SBJSIETCS TaK)KE€ PACCOJICHUE CO-

AKTyampHOU — MPOOIIeMOiA

JIOHIIOBBIX TIOYB 3aypajibCKOM Jie-
COCTEIIN IS Jiecopa3BemeHus [8].
B s710ii cutyanuu secopasBeacHue
B 3aypaibCKOM IECOCTEIH C BOBJIE-
YCHHEM B XO3SIMICTBEHHBI 000pOT
3aCOJICHHBIX TI0YB, 3aHUMAFOIINX
OTPOMHYIO TUIOIIAJbL HAa €€ TeppH-
TOpUH, SIBIIIETCS aKTyaJIbHON IIPO-
Onemoii. Jlec 3qeck uMeeT 00IbIIoe
arpoMEJIMOPATUBHOE U YKOHOMUYE-
CKO€ 3HAueHHWE, TOCKOJBKY Cellb-
CKOXO3SMCTBEHHBIE TIPEATTPUSATHS —
KPYIIHBIE MOCTABIIMKH TOBAPHOTO

3epHa.

b, METOAUKA U 00bEKTHI
HCCJIeIOBAHUS
[Ipennaraemass pabora  sBis-
eTCSl PEe3yAbTaTOM MHOTOJICTHUX
HCCIICZIOBAaHUI, LENb KOTOPBIX —
BeJyIIHE
Ouonoruueckue (HaKkTopsl,

OKOJIOIO-

orpa-
HUYUBAKOIIUEC JICCOBBIpAIUBAHUC

YCTaHOBUTH

B OPHIMHAJIBHBIX  TPHUPOIHBIX
YCIIOBHSIX JIECOCTEIIHOTO 3aypaibsl.
O cy1iecTBOBaHNH TaKuX (PaKTOPOB
CBHJICTEJICTBYET ~ MHOTOJICTHHIH
OIIBIT CO3/AHMS KYJIBTYpLIEHO30B,
KOTOPBII COIIPOBOMKAAJICS 3HAUH-
TENBHOM THOENBIO0 JIECHBIX KYIlb-
TYp, COCTABJISBIIYIO B OTIEJIbHBIX
npeanpuatusx 30-50%. B To xe
BpeMsl 3a TIOJITOpa BeKa JIECOBOC-
CTAaHOBJIGHUS U JIECOPA3BEACHMS
B JIECOCTEIIHOM 3aypajbe CO3AaHO
HEMAaJIO MaMSITHUKOB YCIICIITHOM Jie-
STEITHPHOCTH JIECOBOZOB. B pabote
CTaBWJINChH 3a/1a4M M3YUCHHUS JIECO-
pacTUTENBHBIX CBOMCTB COJIOHLIOB,
UCCIIEI0BaHU POCTa U YPOBHSA
COJIe- M COJIOHLIEYCTOHYNBOCTH CO-
CHBI, Oepe3bl U TOMOJS B HAaCaXK/Ie-
HUSIX JIECOCTEITHOTO 3aypasbsl.
OObeKTHI UCCIIENOBAHNS — KYJIb-
TYpPbI COCHBI, Oepe3bl U TOTOJS, Ha-
CaXAEHUS ECTECTBECHHOI'O IIPOHC-
XOXIICHHUS!, COOCTBEHHBIE OIIBITHBIC
yuacTkd. Mcrnons3oBanuch oOre-
MPUHATEIE MeTOOuKH. OcoOeHHO-
CTBIO M3YYCHHUS JIECHBIX KYJBTYD
SBJISICTCS  CONPSDKEHHOE — McClle-
JIOBaHUE HX POCTA M IOYBCHHBIX
YCJIOBH C OIpeAeneHreM OOMEeH-
HBIX OCHOBaHHMH TOYBEHHOTO IIO-
IVIOLIAOLIET0 KOMIUIEKCA U COCTaBa
BOJIHOM BBITSDKKH, & TAKKE UCTIOJb-
30BaHME JUISl XapaKTEPUCTUKH Cpe-

JT6I MeTOa (PUTOWHMKATIHH.

Pe3ynbTarsl ncciieioBaHusi
U UX 00CY:KIeHne
OOneceHre COJOHLIOB — 3TO
MEpOIPUSITHE, HAIPABICHHOE Ha
yIydlIeHHE WCIIONb30BaHHUS — 3e-
MEJTBHBIX PECYPCOB U MPUPOIHON
10].

HOBBIX JICCOB H IIOJIC3AIIUTHBIX

o0cTaHOBKH [9, Coznanve

JIECHBIX TOJIOC B JIECOCTEHOM 3a-
ypajibe BCTpEYaeTcsi C ONpe/IeliCH-

HBIMH TpyAHOCTSIMA. OHU 00y CIIOB-
JIEHBI T€M, 4YTO Bce OoJiee-MeHee
IUIOJIOPO/IHBIE TIOUBHI TPEIHA3HA-
YEeHbI K HCIOJIb30BAHUIO B CEJIb-
CKOM XO3SIIICTBE, @ Ha OCTaBIINXCS
MIPOCTPAHCTBAX B ITOYBEHHOM IIO-
KpoBe OOJIbIIINE TUIOIAAN 3aHUMa-
IOT COJIOHIIBI, COJIOHIIEBATHIE IIO-
YBBI, COJIOJIU U COJIOHYAKH KOTOPBIX
B 3aypalibe HacUMTHIBaeTCs Oolee
4 mumH ra [3]. EcrecTBeHHas mpoms-
BOJIUTEIEHOCTh COJIOHIIOB OOBIYHO
oueHb HHU3Kas. COCTOSIHUE JICCHBIX
KyJIBTYp COCHBI W Oepe3sl Ha Co-
JIOHI[aX 3aBUCST OT OCOOEHHOCTEH
COJIOHIIOB.

B nouBenHoMm mnokpoBe Tipen-
CTaBJICHbl MarHueBble (MajoHa-
TpueBbie) cononis! (51%), Hatpu-
eBbie (21 %), HaTpHUEeBO-MarHUEBbIC
(16%) w MarHHeBO-HAaTPUEBBIC
(12%). Pa3Ho0Opa3HbI THITBI 32C0-
neHusi mouB: cynabdarHoe (43%),
comoBo-cmerranHoe (10%), cme-
ma”Ho-conoBoe (23 %), xmopua-
Ho-cynbdarHoe (12 %), xmopumHoe
8%) m
(4%).

N3yuenue

Cyab(aTHO-XIOpUIHOE

TIPON3BOICTBEHHBIX
JECHBIX KYJBTYp MOKa3ajo, YTO
OTHOW W3 OCHOBHBIX NPUYHMH KX
THOEHN SBISIETCS WTHOPHUPOBAHHE
CBOMCTB Pa3HBIX Pa3HOBUIHOCTEH
U TPYII COJOHIIOB, HA KOTOPBIX
co3faBaIUCh KynbTyphl. [lpu pe-
IICHUU BOIIPOCa O JIECOMPUTOI-
HOCTH TEX WJIM WHBIX COJIOHIIOB
HEJIb3sl OCHOBBIBAThCS JIMIIL Ha
3HaHUH MOP(OJIOTUH TOYBEHHOTO
npoduiss. HeoOxomumbl cBeneHus
HE TOJBKO O 3aCOJICHUM IIOUBHI U
BOJHOM PEXKHUME €€, HO U O COCTaBe
MOIVIONIEHHBIX OCHOBAHUM KOJIJIO-
HIHOTO KOMITIEKCa TIOYBEL. MexXITy
pacTeHreM U MOYBEHHBIM MOIIOIIA-

FOLIMM KOMIUIEKCOM (OOMEHHBIMH
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KaTHMOHAaMH) CYILIECTByeT camas
TECHas! CBA3b.

CorpspkeHHOE M3y4YeHHE COJIOH-
1IOB ¥ pOCTa Ha HUX JICCHBIX KYJIBTYP
COCHEI (Bo3pacT 2545 yreT), 6epe3nl
(20-35 ner) u Tomonst (7-13 mer),

a TaxKiKC JaHHBIC OIIBITHBIX Y4acCT-

KOB, 3AJIOKCHHBIX HAMH, [TO3BOJIMIIN
COCTaBUTh KIACCH(DUKALIUIO COJIOH-
1IOB TI0 JIECONPUTOMHOCTH (TalIu-
1a). B ocHOBy kinaccudukanuy ObuT
MOJIOYKEH KOMIUIECKC (DAaKTOPOB: CO-
cTaB OOMEHHBIX OCHOBAaHHUH B IMOY-
BEHHOM ITOIVIOIIAIOIIEM KOMILIEKCE;

THIL, CTETICHb U [IIyOWHA 3aCOJICHUS;
HaJM4yMe B TI0OYBEHHOM TMpoduie
TUTICA; PSKUM YBIKHECHUS M, Ha-
KOHEIl, XapakTep pocTa JIpeBec-
HBIX pacTeHni (cocHa m Oepesa),
UMEIOIMX  HAMOOJbIIee  Pacripo-

CTpaHEHHE B JICCOCTENH 3aypajibsi.

Krnaccugukanys COlOHIIOB JECOCTETHOTO 3aypatbs 10 JIeCONPUTOAHOCTH

['myOuna BepxHeit CreneHpb
XapaKTepI/ICTI/IKa I'paHuLIbL 3aCOJICHUA
IIOYBBI 3aCOJICHHOI'O 110 TNIOTHOMY
TOPH30HTA, CM ocTarky, %
I'pynma 1. ConoHIIbI XOpOILIEH JIeCOPUTOAHOCTH
COJIOHIIBI JTyTOBO-CTEITHBIE MEJIKUE, CPEIIHUE, TTyOOKHE C COIepKaHHEM
B TIOTJIOIIAOIIEM KOMILJIEKCE MOYBbI 0OMEHHBIX HaTpus 10 10% oT cyMMBbI
OOMEHHBIX OCHOBaHUM, 1 MarHust He MeHbIe 40 %*. ITo xapakTepy 3acoieHus:
1) 3aconenue 1 M TOJIIY IOYBBI OTCYTCTBYET; 0 0
2) cnaboe CONOHYAKOBOE, COIOHYAKOBATOE CYNIB(ATHOE U XJIOPUIHO-CYIb(HATHOE; 10-80 0,3-0,6
3) caboe CoIOHYAKOBOE; 20-30 0,3-0,6
4) cnaboe, cpeiHee ¥ CHIIbHOE COJIOHYAKOBATOE CYIb(ATHOE U XJIOPUAHO-CYIIb(daTHOE,
B [I0YBEHHOM MPOQUIIEe MPUCYTCTBYET TUIIC 30-80 0,3-2,0
COJIOHIIBI JTyTOBBIE CPEIHHE U IITyOOKHE C COICPIKAaHUEM B TTOIVIOMIAIOIIEM
KOMIUIEKCe OOMEHHBIX HaTpust 2526 % OT CyMMBI OOMEHHBIX OCHOBAHHH.
3aconenue: cnaboCoNIOHYAKOBAThIE U NIYOOKOCOIOHYAKOBAThIE CMEIIAHHO-COOBBIE
U COI0BO-CMEIIaHHBIC 40-80 0,1-0,3
I'pyrma 2. CoJoHIbI yIOBIETBOPUTEIHHON JIECOMPUTOHOCTH
COJIOHIIBI JTyTOBO-CTEITHBIE MEJIKUE, CPEHIE, TyOOKHEe C COIepKaHHEM
B TIOIJIOMIAIOIIEM KoMITIekce oOMeHHOro Hatpus 10—15%. Maruus He menee 40 %
OT CyMMbI OOMEHHBIX OCHOBaHHI1. 3acoicHuE:
1) cnaboe conoH4YakoBoE Cy/Ib(haTHOE U XJIOPUIHO-CYIIb(paTHOE; 10-30 0,3-0,6
2) ciaboe U cpelHee COIOHYAKOBATOE CYIb(AaTHOE, XITOPHIHO-CYIIb(aTHOe,
CyIb(aTHO-XJIOPUIHOE U XJIOPUIHOE 30-80 0,2-0,4
I'pynma 3. CooHIbI OrpaHUYEHHOMN JIECOIPUTOTHOCTH
COJIOHIIBI JTyTOBO-CTEIHBIC MEJIKUE, CPETHUE, ITyOOKHE C COACPKAaHUEM B MOMIOIIAIOIIEM
KoMIuIeKce 0OMeHHOTO Harpust 15-20 %, Maraus He MeHbIIe 35 % OT cyMMbI OOMEHHBIX
OCHOBaHMH. 3acoeHHe:
1) cimaboe coNoHYaKoBATOE XJIOPHIHOE U CYIIb(aTHO-XJIOPUIHOE; 35-45 0,2-0,3
2) cnaboe r1yOOKOCOIOHYAKOBATOE CMEIIaHHO-COJIOBOE, CO0BO-CMEIIIAHHOE; 100-110 0,1-0,2
3) CHIIBHOE COJIOHYAKOBATOE CYJIb(paTHOE, XJIOPHIHO-CYITL()ATHOE MPH HATHIUH
B TIOYBCHHOM Tpo(uiie rumca 45-80 1,0-1,3
T'pynma 4. ConoHIbI YCIOBHOH JIECOIPHTOAHOCTH
Cononupl styroBo-crenusle. Conepskanne oomenHoro Harpust 10-20 %,
Mmaruaust He MesbIne 40 % OT cyMMBbI OOMEHHBIX OCHOBaHHMH. 3acoeHHe:
1) cpeaiHee COIIOHYAKOBOE M COJIOHYAKOBATOE CYIIb(ATHO-XJIOPUIHOE H XJIOPUIHOE; 20-60 0,3-0,5
2) cpeiHee U CUIIbHOE COJIOHYaKOBATOE COJJOBO-CMEILIAaHHOE M CMEIIAHHO-COI0BOE 40-70 0,3-0,7
I'pynma 5. ConoHIBI HeTeCOMPUTOIHEIE
Cononnpl myroBo-crenHble. Conepkanne 00MeHHOTo Hatpust 6ombie 20 %
OT CyMMbI OOMEHHBIX OCHOBaHUH. 3aCOJICHUE: Pa3HOH CTENEHH COTTOHYAKOBbIE
U COJIOHYAKOBAaThle HEUTPAIILHOTO, COI0BO-CMEIIAHHOTO ¥ CMEIIAHHO-COJIOBOTO 3aCOICHHS 5-80 0,1-0,7 u
BBIIIIE
* CO)Iep)KaHI/Ie maruaus He Menbire 40% or CYMMBI OOMEHHBIX OCHOBAHHH SIBISICTCS JAUArHOCTUYCCKUM TMPU3HAKOM MArHHEBbBIX
WJIA MAJIOHATPUEBBIX COJIOHIIOB.
Tpumeuanue. Cymma 0OOMEHHBIX HaTpUsl M MarHus B TOIIOLIAIONIEM KoMIuiekce 1ouBsl 50 % u Goiee.
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U3 Bcero pazHooOpasusi COJOH-
IIOB JIECOCTEIHOTO 3aypaybs, HE
MIPETeH Ty Ha TTOJTHOTY OXBaTa, MbI
BBIACIWIIA IISATh T'PyIIl COJIOHIIOB
M0 JIECOPACTUTEIBHBIM YCIIOBHAM
U XO3SMCTBEHHBIM BO3MOXKHOCTSM
X OOJECEeHUs: XOpOIIeH, YIOB-
JIETBOPUTEILHOM, OrpaHUYEHHOM,
YCIIOBHOM JIECOTIPUTOIHOCTH U He-
JICCOTIPUTOIHASL.

Haumnaercss  xapakrepucTuka
Ka)X/IOH TPYIIBI COJIOHIIOB, BHI-
JICJICHHOW M0 JIECOIIPUIOJHOCTH,
C TI0Ka3a COOTHOIIEHNST OOMEHHBIX
OCHOBAaHUU Kak Hamboliee yCTOM-
YMBOTO TNpU3HAKA, MEHEe JHMHa-
MHUYHOTO, YeM JIETKOPACTBOPHUMBIC
CONM, K TOMY K€ OTpEeAeIsIOoNIe-
ro BOAHO-()M3WYECKHE CBOWCTBA
COJIOHIIOB. JTO OOCTOSITETHCTBO
YY4TEHO B KIACCU(PHUKAIMH IPH
OTHECCHHUU B HCKOTOPLIX Ciliydasax
COJIOHIIOB C AHAJIOTUYHBIM 3aCO-
JICHHEM B Pa3HBIE 110 JIECOIIPUTOI-
HocTu rpynnel. Tak, Hampumep,
COJIOHYAKOBBIE COJIOHIIBI CI1a0O0TO
Cynb(haTHOTO U  XJIOPUIHO-CYJIb-
(aTtHOTO 3aCOJCHUS BOILLIU B IIEp-
BYIO U BTOPYIO TPYMIIBI JIECOIIPH-
TOHOCTH. JTO CBS3aHO C TEM,
YTO JpPEBECHBIC PACTEHHs Jierde
MIEPEHOCAT TAaKO€ 3aCOJICHHE MpH
HACBIIICHHOCTH  TOTJIOIIAIOIIIe-
T'O KOMIUICKCA IMOYBLI HATpUEM 10
10%, gem o 15%. B mociennem
Clly4ae YMEHBIIACTCSI KOJIMYECTBO
AKTHUBHBIX MTOP, YBEJINYNBACTCA KO-
JMYECTBO CBA3aHHOW BOJBI, a CIie-
JIOBaTeJIbHO, pacTeT KOHLEHTpa-
LU [IOYBEHHOI'O pacTBOpa.

[Ipu co3nganum JiecoHacaxje-
HUU Ha COJIOHIAX CJeIyeT IpH-
HUMaTb BO BHHMAHHE HE TOJIBKO
CBOMCTBa KOHKPETHBIX  COJIOH-
OB, HO W pa3jNYHYK CTEIeHb

COJIEyCTOMYMBOCTH  JIPEBECHBIX

pacrenuii. [l OLEHKU CTENEHU
3aCOJIEHUS] MBI TIPUHSIN B Kaue-
CTBE KPUTEPUS BEIMUYUHY ILIOTHO-
ro ocTaTka M XMMM3M 3aCOJICHHUS,
KOTOPBIA OTpEAeNsieM IO Ccomep-
JKAHWIO TIPeo0IIaIafoIuX HOHOB.
Takoil moaxoJ IHUKTYeTCs Mpes-
CTaBJICHUEM, YTO PACTEHHE B MPH-
CYTCTBUU BBICOKHUX KOHIICHTPAIUN
coJiell UCTIBITBIBaET MHOTO(aKTOP-
HOE JIEHCTBUE.

W3ydenue BiusHUS Ha POCT
COCHBI OOLIKHOBEHHOM, HA BHUIBI
1 (hopmbl Oepe3sl W TOTOMNS OaTb-
3aMHYECKOTO, TOKCHYHBIX COJIEH,
JICHCTBYIOIIUX HA ()OHE COJIOHIIOB,
MTO3BOJIMIIO BBISIBUTH JIOITyCTUMBIE,
YTHETAIONINEe U TOKCHYHBIC KOH-
[EHTPAIlM HEKOTOPBIX AHHOHOB
0 WX IEHCTBUIO HAa OTH PACTEHHUS.
PykoBonCTBYSICh  OJTHOBPEMEHHO
CBE/ICHUSIMHU O CTENEHH 3aCOJIeHUs
¥ TIPOIEHTHOM COJIEP)KaHWUU TOK-
CHUYHOTO MOHA, MOYKHO yCTaHABIIH-
BaTh JIECONPUTOTHOCTh COJIOHIIOB
W JaBaTh PEKOMEHIAINH TI0 TI0-
POIHOMY COCTaBY HAaCa)XJICHUH.

O0paboTkol TOYBBI HEOOXOIH-
MO CO37[aTh Ha JIECOMPUTOIHBIX
COJIOHIIaX OITHMAJbHbIC YCIOBHUS
JUTSI TIOCAIKU, TIPYKUBAHUS U POCTA
JIPEBECHBIX PacTeHW, B JlaJbHEH-
meM OHU OyIyT OKa3bIBaTh MEIH-
OpHpYIOIIee BIUSHUE HA COJOHIIBIL.

BrisiBnena verkasi 3aBHCHMOCTh
pocTa M COXPaHHOCTH KYIJIBTYp CO-
CHBI OT XapakTepa TUIA YCIOBUM
MECTOTIPON3PACTAHHS.

VYeranosieHo, 4to Oepesbl Oe-
nast (IMymmcras), KpuBast ¥ UX TH-
OpunHast ¢opma CIOCOOHBI pacTd
Ha COJIOHIIAX, OCTaBasiCh OBICTPO-
pacTyliuMi  JIPEBECHBIMU  TTOPO-
JlaMd. APXUTEKTOHUKE KOPHEBOM
CBOMCTBEHHO

CHCTeMBI  Oepe3bl

Hapsay ¢ OOJBIIUM KOJIMYESCTBOM

KOpPHEH B BEPXHHMX T'OPU30HTAX I10-
YBBI TIPOHWKHOBEHHE HX B TIyOb
MOYBBI, CKBO3b CTOJOUATHIA TO-
PU30OHT JI0 CJIOEB, COAEpKaIINX
TOKCHYHBIE KOJMYECTBA JIETKOpPaC-
TBOpUMBIX coniell. bepesa Bmosne
XOpOIIIO TEPEHOCHUT COJep)KaHue
B KOPHEOOHWTAaeMOH TOJNIIE TOYBBI
JIYTOBO-CTEIHBIX COJIOHIIOB MOHOB
TOKCUYHBIX COJIEW B KOJIMYECTBE:
CO; — 0,012%, HCO; — 0,085%,
CI-0,03%, SO, — 1,154 %.

W3 ObicTpopacTymux JpeBec-
HBIX TIOPOfl, CIIOCOOHBIX PAaCTH
B YCIIOBHSAX 3aypaibs, 0OpamaroT
Ha ce0si BHUMaHUE HEKOTOPBIC BUJIbI
u THOpHIHBICE (OPMBI TOITOJEH.
LleHHBIM CBOMCTBOM TOIIOJICH SIB-
JSIETCSL KX CMIOCOOHOCTH K OBICTPO-
My pOCTYy U COJEYCTOWYHUBOCTD.
Ha ochHoBe mnokasareneii pocrta
KyJIBTYp TOHOJSA 0ajab3aMHUYECKOTO
B TeueHue 12 ner u cBeneHul o 3a-
COJICHUM TIOYBbI MOXXHO CYHTATh,
YTO OH BIIOJIHE YJOBJICTBOPHUTEIIb-
HO TIEPEHOCHUT Ha JIyTOBO-CTEITHBIX
COJIOHIIaX HAJTMYHUE B IIEPBOM ITOITY-
METPOBOM CJIO€ TOKCUYHBIX HOHOB
B xommuectse: HCO; — 0,129 %,
CI-0,020%, SO, — 0,142—-0,445 %.
Beicokoe conepxaHue B IOYBEH-
HOM TIOTJIOIIAIOIIEM KOMILIEKCE
HATpHsl BBI3BIBACT THOETH TOMOJNS
Oanp3amuueckoro. B 1o xe Bpems
Ha MarHMEBBIX COJIOHIIAX CJIaboTo
Cynb(haTHOTO 3aCOJICHUSI TOIOJIb
0ab3aMHYCCKUIl B TEUCHHUE IIep-
BBIX 13 JeT )KU3HM 3apeKOMEHI0OBAIT
ce0st yCTOWYHMBON JpeBECHOM MOPO-
JIOM, 4TO OIpenesieT NePCIEeKTUB-
HOCTh MarHUEBBIX COJIOHIIOB JIA
pa3BelieHHs Ha HUX TOTOJNEH Oalib-
3aMHUYECKON U JPYTUX CEKLUi, 00-
JAIAOINX ~ COJIEYCTOWYHBOCTBIO.
[Ipu compsKEHHOM HW3yYEeHUU

MOYB, TPABSHUCTOM W JIPEBECHOM
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PacTUTENBHOCTH C LIEJIbIO BbIIeIe-
HUS THIIOB YCJIOBHH MECTOIPOH3-
pactaHusi ObUTIO YCTAHOBJICHO, YTO
o o0memMy OOJHKY TPaBSHUCTOH
PaACTUTENHLHOCTH JAJICKO HE BCera
MOXXHO YBEPEHHO BBIICIHUTL CO-
JioHIbl. Eciii Ha KOPKOBO-CTOJO-
YaThIX COJIOHIAX PACTUTEIHHOCTD
ObIBaeT 0OCHEHAa B BUIOBOM OT-
HOIIICHWH, HU3KOPOCIIa, U3pekeHa,
TO Ha COJIOHIAX JIPYTUX PA3HOBH/I-
HOCTEH OHA IO 3TUM IOKa3aTesIM
MaJI0 YeM OTIMYaeTCsi OT TpaBsi-
HUCTOW PACTUTEIBHOCTH YEPHO-
3emoB. Koaddurment dmopuctu-
YECKOI0 CXOJCTBA, PACCUYUTAHHBIN
JUIs1 GUTOIIEHO30B COJIOHIIOB H Yep-
Ho3zeMoB [11], paBen 80%. B ne-
cocTenu 3aypaibs Hanboyee SpKo
XapaKTepPHU3yIOT Cpely U YIOOHBI
B HCIOJNB30BAHUN KaK WHIUKATO-
PBI HE pacTUTENBHBIE COOOIIECTBA,
a OTJeNbHbIC pacTeHHs. Busl
C Y3KOH DKOJIOTHUECKOH aMILIH-
TyJ0H, y4acTBYs B COOOILECTBaX
Jlake B HEOOJNBIIOM KOJUYECTBE,
ropaso Jydile OTPAKAT CpPey,
4eM BHJIbI, WMEIOIIUE IIUPOKYIO
IKOJIOTHYECKYI0 aMIumnTyy. [1pu-
MEHEHHE BBIJICIICHHBIX B MPOIECCEe
WCCIIEIOBAHUS  PAaCTEHUN-UHAU-
KaTOpOB MBI CUHTAEM TIOJE€3HBIM
OTPaHUYUTh PAMKaMH JIECOCTENU
3aypaiibsi, Tak Kak HHAMKAIUOHHAS
POJIb U pACTUTENHHBIX COOOIIECTB,
1 OTAEJIBHBIX BUJOB HMEET reorpa-
(uuecKyro MpuypoYeHHOCTb.
[Monb3ysich TAKUMH TIOKA3aTesi-
MU, KaK penbed ¥ pacTeHUS-UHIU-
KaTopbl, MO)KHO BH3YaJbHO CYIUThH
O THIIC TOYBbI U KOMILICKCHOCTU
MOYBEHHOTO TIOKPOBa. Pasmiums
B COJIOHIICBATOCTH W 3aCOJCHUH
TPYIIT COJIOHIIOB HAXOJSIT CBOE BBI-
paKEHHE B POCTEC U COXPAHHOCTH
KylIbTyp. B yclOBHsIX COJIOHLIOB

XOpOIIEH JIECONMPUIOHOCTH COCHA
OTIINYaeTCsl BIIOJHE YIOBJIETBO-
PHUTEIBHBIM POCTOM W JIOCTaTOY-
HO BBICOKMMHU TPUIKUBACMOCTBIO
M coXpaHHOCTBIO. OTHajg KymbTyp
IO TUTOILA/IA PACTIPENIEIACTCS PaB-
HOMEpHO, HE co3[aBasi KpYyIHBIX
MISTEH C BBIIABIIUMH JPEBECHBIMH
pacteHusiMu. KynmeTypsl COCHBI Ha
JIYTOBBIX COJIOHIIAX A3TOH TPYIIIIbI
B Bo3pacTe 30 JIeT UMEIOT BBICOTY
9-10 M, a B 3540 ner — 12-13 m.
Xoporio 3apekoMeH10Baj1a ceOst Ha
JYTOBO-CTEMHBIX COJIOHIIAX JTOW
rpyrrsl Oepesa, KOTopasi JOCTUraeT
B 10-71€THEM BO3pacTe BBICOTHI 5 M.
Cpemusisi COXpaHHOCTb KYIBTYyp —
62 %.

Kynerypsl cOCHBI, cO31aHHBIE Ha
COJIOHITAX BTOPOW TPYMIIBI, OTCTa-
IOT B POCTE TI0 CPABHEHUIO C KYJIb-
TypaMH Ha COJIOHLIAX MpeabIAyIIeH
TPYTIEI; OOpaImaroT Ha ceOs BHU-
MaHHe MX OoJiee HU3KUE IPHIKH-
BaeMOCTh U coxpaHHOCTh (40,6 %).
Ha comoHmax ymoBineTBOpUTEIH-
HOW JIECONPUTOAHOCTA  XOPOIIIO
3apeKkoMeHnoBasia cebst  Oepesa,
Yy HEe CPEeJHMM NPUPOCT O BBICO-
T€ B MEpBbIE 5 JET KU3HU 36 CM.
[Ipu co3nanuy HaCAKIAECHUHN B ATUX
YCIOBHAX CIEAyeT OpHUEHTHpPO-
BarbCsl Ha Oepe3y W COCHY, Ha3Ha-
Yasi B KayKIOM KOHKPETHOM CiTydae
JIPEBECHYIO TIOPOAYy B 3aBHCHMO-
CTH OT COJIEp)KaHUs B TIOUBE MOHOB
XJI0pa, CyJIb(aros.

Ha cononnax orpaHu4eHHOM Jie-
COTIPUTOTHOCTU KYJBTYPBl COCHBI
HUCIIBITHIBAIOT 6OJ'II>HICG YTHETCHUC
M0 CPaBHEHHIO C COCHOW Ha CO-
JIOHIIAX TPEABIAYIIUX TPYIII, TPH
9TOM COXPAaHHOCTH KYJIBTYp CHUJIb-
Ho manaet (30,5%) u ommyaercs
OONBIION  HEPaBHOMEPHOCTHIO.

bepe3a, kak u B mpenblaylIei

TpyIe, pacTeT JOBOJBHO YCIelI-
Ho. Ilomaraem, 9To Ha COJIOHIIAX
OTPaHUYEHHOHN JIECOTPUTOITHOCTH
B KAa4eCTBE IIIABHOW IOPOJBI NpHU
CO3/TaHWU JIECOHACAKICHHUN CJie-
JIyeT PEKOMEHIIOBaTh Oepesy, ee
MECTHBIC COHCYCTOﬁHHBBIC BHUJbI U
(hopMBI. YCTOWYHUBOCTH COCHBI Ha
COJIOHIIAX 3TOH TPYIIIBI IIENECO-
00pa3HO MPOBEPHUTH ITYyTEM JIOTIOJ-
HUTEIBHBIX HCCIEIOBAaHUHA pOCTa
U COXPaHHOCTH YXKe€ CYyIIECTBYIO-
UX KyIbTYp, @ TAaK)K€ B OIbITaX
Ha (¢oHe Ooiee COBEPIICHHBIX
arpOTEXHUYECKUX IPUEMOB TIOA-
TOTOBKH ITOYBHI.

Ha conoHmax ycinoBHOM Je-
COMPUTOHOCTU  KYJBTYPBI ~ CO-
CHbl TMOHYT B TEYEHHME NEpPBHIX
10-15 mer. Ilpudyem dYem BHIIIC
TOPU30HT 3aCOJICHHUSI M COAEpKa-
HHUE B MOIVIOMIAIONIEM KOMILIEKCE
OOMEHHOTO HaTpus, TeM THOEIb
KyIbTyp HacTymaeT pasbiie. [lo-
jlaraemM, 4To Ha COJIOHLIAX YeTBep-
TOW TPYHNBl CIETyeT MPOBOIUTH
OTIBITHBIE PAOOTHI IO UCIBITAHUIO
BO3MOJKHOCTH POCTa Ha HUX MECT-
HBIX COJIEYCTOMUYMBEIX (hopMm Oe-
pEe3bl U APYTruX BHIOB JIPEBECHBIX
pacTeHuii Ha (OHE MEITHOPATHB-
HBIX TIPHEMOB OOPaOOTKH TIOUBHI.
CpenHsis COXPaHHOCTH KYJBTYP
B 10 ner — 16,5 %.

ComnoHIIBI, BXOJSIIUE B TSTYIO
rpymiy (HaTpueBble COJIOHIIBI),
paccMarpuBalOTCsl Kak  HeJeco-
MIPUTOIHBIE B HACTOAIIEE BpEMs
JUISE CO3JIaHHMsT Ha HHUX JIECHBIX
KYJBTYD.

ITouBeHHBIN MOKPOB JIECOKYIIb-
TYpHBIX IUIOMIAJIEH MOXKET OBITh
MPEACTABIEH COJIOHAMH OJHOU
TPYTMIIBI, & TaK)Ke MOXKET Cllararh-
Ci W3 COJIOHIIOB pa3HBIX TPYIII
Y 30HAJBHBIX TOYB, 00pa3yrOIINX
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pasinuHble [OYBEHHBIE KOMOU-
HallHU.

W3ydenne necHbIX KyIbTyp Ha
TUIWYHBIX JIECOKYJIBTYPHBIX I1JI0-
IAIsIX
B CJIyyac MPEACTaBJICHHOCTH B I10Y-

CBHUJICTENILCTBYET,  HTO
BEHHOM TIOKPOBE Pa3JIUYHBIX IO
JIECOMPUTOIHOCTH TTOYB BO3MOYKHBI
nBa ciaydast. IlepBblif, Korna B mou-
BEHHOM TIOKPOBE YYacCTBYIOT B OC-
HOBHOM COJIOHIIBI JIECOTIPUTOTHON
TPYIIBI ¢ HEOONBIINM BKIFOYCHH-
eM (mo 25-30%) MeHee necompu-
TONHBIX, U BTOpPOH, Koraa B Qop-
MHUPOBaHUHM IOYBEHHOTO ITOKPOBa
peobIaialoT MEHEee JICCOIPHUTOA-
HBIE COJIOHITBL. YCTAHOBJIEHO, HTO
B TIEPBOM CITy4ae KyJIBTYphI B BO3-
pacte 16 jeT XOpoIIo MepeHeciu
cuipHyt0 3acyxy m Ha 70-80%

coMKkHynuch. [lpu mpeobnamaHuu
Ha JIECOKYJIBTYPHOU ILUIOIIAJIA CO-
JIOHTIOB 00JIee HU3KOM JIECOTIPUTOI-
HOCTHU OTIIa/] KYJIBTYDP, HaYaBIIUIACS
C MOMEHTa WX CO3/aHus, TOIy-
Yl OKOHYATEIIbHOE BBIPAKCHHUE
B 3aCyXYy.

BriBoabI

Takum oOpazom, nuddepeHiu-
POBaHHBIM TOAXOJ K OCBOCHHIO
COJIOHIIOB C YYETOM BBIJICICHHBIX
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Bubnuoepaguueckuii cnucok

3AlIUTHBIX JICCHBIX Haca)KI[eHI/Iﬁ.
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cocTenu 3aypanbs pa3paboTarh
KJIACCU(UKAIIMIO  COJIOHIIOB IO
JICCOTIPUTOHOCTH U IIKAJIy COJIe-
YCTOWYHUBOCTH JIPEBECHBIX MOPO,
WCTIOJB3YIONIUXCS 37IECh TIPH CO3-
JaHWU MaCCHUBHBIX YYAaCTKOB Ji€Ca
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MOJENbHbLIE JIECA — TEXHONIOMMA YCTONYUBOIO JIECOYMPABJIEHUSA
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Onembl PUHAHCUPOBAHUS, NPOEKMbL, YCIMOUNUBOE JIeCOYNPasIeHUe.

[Ipoananu3upoBaH POCCUHCKUM M 3apyOS:KHBIA OMBIT (YHKIMOHHPOBAHKS MOJICIBHBIX JICCOB, HAydHBIC U
MPAKTHYECKUE PE3YJIbTAThl UX MHOTOJIETHEH NEATEIbHOCTH. M3yueHbl OTUETHI O pealn30BaHHbIX MPOEKTAX U pe-
3yabTaTax JAesITeNIbHOCTA MOJICNBHBIX JIECOB Pa3IMUYHBIX CTPAH MUpPA. YCTAHOBJICHO, YTO B HACTOSIILICE BPEeMs Ha-

6J]IO,I[aeTCSI MUPOBasd TCHACHIUA PAa3BUTHA IIPAKTUKU UCIIOJIB30BaHNA MOJICJIBHBIX JIECOB IJIA PEIICHN A IMPOKOTO
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Kpyra mpo0JieM JIeCOIIOJIb30BaHUS U YIIPaBJICHUS JiecaMu. AKTHBHO CO3/IAF0TCSl HOBBIE ITPOoeKThI. KonndyecTso Ho-
BBIX IIPOEKTOB TPEBHINIACT YUCIIO 3aBeprratomuxcs. B 1992 . B mupe metictBoBaio 11 MOIEIBHBIX JIECOB UCKITIO-
yutenbHO B Kanaze. [1o gannueiv Ha 2011 1., B MUpE HACUUTHIBAJIOCH HE MEHEE 58 MOJECNIBHBIX JIECOB B 24 CTpaHaXx.
Cpenu Bcex cTpaH Mupa JUIUpYIOIIee MmojoxkeHne 3annMaeT Kanana, cnenom unyT crpadsl JlatuHckoit Amepu-
KW, B TIEpBYIO ouepenpr Ynmm. JlngepoM 1mo komudecTBy MOAETHHBIX jiecoB B EBpore sBisercs HIserus. Cyre-
CTBYIOT OTJIMYHS B IEJISIX M XapaKTepe pean3yeMbIX MPOEKTOB Pa3BUBAIOIIUXCS M Pa3BUTHIX cTpad. [locmen-
HUE B OOJbINICH CTEEHU OPUEHTHUPOBAHBI HA TMOJACPIKKY HACCICHHUS, UCTIONIb30BAHUE HEIPEBECHBIX PECYpPCOB
1 DKOJIOTHYECKUH Typr3M. OTAeTbHO POaHAIN3UPOBAHBI LIEJIN CO3IAHMUS M PE3YIBTAThl IETeIHbHOCTH MISATH MO-
JISNBHBIX JIECOB, KOTOPBIE CYIIECTBOBAJIM B Pa3IMYHOE BpeMst Ha Tepputopun Poccuiickort @eneparmu (I'accun-
ckuil, [Ipunysbe, [IckoBckuit, Komorpusckuii, KoBnosépckuii). B pamkax 3THX MpoeKTOB MOTy4eH WHHOBALIMOH-
HBIN OTIBIT TI0 OPTaHU3AIMN U PACTIPOCTPAHEHUIO YCTOMYMBOTO MHTEHCHBHOTO JIECOTIOIB30BAHNS, IPUMEHEHHIO
TMaHTA(THO-IKOJIOTUIECKUX MTPUHITUITOB TJIAHWPOBAHUS M PealTU3allii KOHIICTIIIMHA YCTOWYNBOTO YITPABICHUS
JIecCaMu, TIEPEOPUCHTAIINH JISCOIIOIb30BaHMS B YCIIOBHSIX TIPEOOIalaHusI HECIISIbIX JIPeBOCTOCB. OTMEUYECHO, YTO
B X071 pe(hOpMHUPOBAHHUS JIECHOTO 3aKOHOATENIFCTBA OIBIT MOJIEITHHBIX JIECOB MIPAKTHYECKH HE ObLT yUTEH U pea-
JIM30BaH, a MPUHUMAaeMbIe TIOJIOKEHHUS He TIPOXOST MPEIBAPUTENHHYIO SKCIIEPUMEHTAIBHYIO TIPOBEPKY.

MODEL FORESTS - SUSTAINABLE TECHNOLOGY FOREST MANAGEMENT
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Key words: model forest network, model forests, intensive forestry, innovation, Finance issues, projects,
sustainable forest management.

The article made an analysis of the available scientific information to implement the concept of model forests.
The history of occurrence and development of model forests in the world. Studied annual reports on completed
projects and results of the activities of model forests around the world. Currently there is a global trend of
development practice on the use of model forests to address a wide range of problems of forest management and
forest management. Actively creates new projects. The number of new projects exceeds the number of ending.
Due to this, the rise in the number of model forests. In 1992, the world action-vovlo solely 11 model forests
in Canada. According to 2011 data, in the world-read no less than 58 model forests in 24 countries. Among all
countries of the world, leading position is Canada, followed by Latin America, primarily Chile. Leader in the
number of model forests in Europe is Sweden. There are differences in the purpose and nature of the projects
of developing and developed countries. The latter mostly focused on the support of the population, the use
of non-wood resources and ecotourism. Separately made analyzed the objectives and results of activities of the
five model forests that existed at various times on the territory of the Russian Federation (Gassinskaya, Komi,
Pskov model forest, Kologrivsky, Kovdozerskiy). In these projects, received an innovative experience for the
organization and distribution of sustainable intensive forest management, application of landscape ecological
principles for the planning and implementation of the concept of sustainable forest management, reorientation
of forest management in the context of the predominance of immature stands. Noted that during the reform
of forest legislation experience of model forests were almost not taken into account and implemented, and the
provisions adopted will not pass the preliminary experimental testing.
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BBenenue
MogenbHplid  JieC — TEPPUTO-
puaibHas MOJETh  YCTOHYUBOTO
necoronb3oBanus  [1], oOpasmo-
BO-TIOKa3aTebHBIN Jiec, 00pasyro-
muics Onarozmapsi cucteMe Mep 1o
HCIIOJIb30BAHUIO M BO30OHOBJICHUIO
JIECHBIX OorarcTB 0e3 ymepoa i
9KOJIOTUM U CBOMCTB JISCOB, IpaK-
TUYECKUN TIONIMTOH ISl peIleHHS
PETHOHANBHBIX TPOONEM  JIeCcOy-
MIPABJICHUSL.

WNupiMu  cioBaMM, MOIEIBHBIN
Jiec — cBOeoOpa3Has dKCIepHUMEH-
TaJbHAsl TEPPUTOPUS JICCHOTO (OH-
Jla, Ha KOTOPOM OCYIIECTBIISIETCS
peanmzanys pemeHnid MIMPOKOTO
Kpyra mpoOJieM JICCOyIpPaBICHHUSI.
[Tpu 5TOM OCHOBHBIMHU M3 HHX SIB-
JISTFOTCS:  YCTapeBIIUE TEXHOIOTHH
M METOJbI JICCOIOJIb30BaHUS, HE-
3aKOHHAsl JESTEIbHOCTh, CHIDKE-
HHUE Ka4eCTBa CHIPhEBBIX PECYpPCOB
jeca, TPHPONOOXPAHHBIX (DyHK-
Ui, O6mopazHooOpa3ms, a TaKxKe
KOH()IMKTHBIE CUTYyallMd MEXIY
KOPCHHBIM HACEJICHUEM U JIeCO-
nons3oBaresiva  [2]. OrmeIT, 110-
JMYy4eHHBIH B MOJICNBHBIX JIecax,
MEPEHOCUTCSI Ha BCE PETHOHBI CO
CXOIHBIMHU yCoBUsMH. [eorpadu-
YEeCKH MOJICIBHBIN JIEC — 3TO Tep-
pUTOpHS TUIOIIAJABI0 B HECKOJIBKO
THICSY  KBAJPaTHBIX KHJIOMETPOB,
Ha KOTOPYHO pacClpOCTpaHsETCS
0coObIit TuiaH JeiictBus [3]. Mo-
JICNIbHBIC JieCa MOTYT OXBaThIBaTh
HE TOJNBKO IleCHOH (OHI, HO H
BOJIHBIE OOBEKTHI, 0CO00 OXpaHsie-
MBbI€ TIPUPOTHBIE TEPPUTOPHH, 3EM-
TN CEeNBbCKOXO3SMCTBEHHOTO TI0JTh-
30BaHUSI U HACEJIEHHBIC ITYHKTBHI.
JlaHHas TeppuTOpUs HE SIBISIETCS
a/IMUHHUCTPATHBHO 000COONECHHOIM,
a amnmapar yrnpasJieHHsI He oOnasa-

€T IOpUIUYCCKUMU ITOJTHOMOYHAMU

B OTHOIICHUU 3aHUMAEMON TEppH-
TOpUM. YINpaBIEHUEM U peau3a-
Yel IU1aHa IEUCTBUI MOJIEIBHOTO
Jieca 3aHMMAETCSl TPYyIMIa JKCIep-
TOB, KOTOpas BBICTYIIA€T B POJIH
MEXTY
BCEMH 3aHMHTEPECOBAHHBIMU CTOPO-

AKTUBHOI'O  HOCPCAHUKA

HAMU: JIECO3aroTOBUTEIISIMHU, apeH-
JlaTopaMd U JIECOBJIAJCIbIIAMHU,
[IPEJICTAaBUTENSAIMU  TOCY1apCTBEH-
HBIX JIECHBIX CTPYKTYp, aJIMHHU-
CTPaTUBHOM BJIACTHIO, MECTHBIMH
JKUTCIIIMU, Pa3IMdYHBIMU KOMMEP-
YeCKHMH ¥ HEKOMMEPYECKUMH
OpraHu3aysIMu. OKCIEPThI CTpe-
MATCA HaXOOWUTHb KOMIIPOMUCCHBIC
pelICHUsI, YIOBICTBOPSIONINE BCE
CTOPOHBI U TMO3BOJISIIOIIHME PEIaTh
CYIIECTBYIOIIHE TIPOOJIEMBI B pam-
KaX KOHIICTIIIN YCTOHYUBOTO JIECO-
TMIOJIH30BaHHSI.

eab 1 MeTOAUKA
HCCJIeI0BAHNIA

CraThsi TONTOTOBJICHA TIO Ma-
TepuajiaM, COOpPaHHBIM B paMKax
HAy4YHO-HUCCIIE0BATENILCKOM  pa-
0OTEI MarucCTpanTa HalrpaBJICHUA
35.04.01 «Jlecnoe neno» mo Juc-
murunae «[IpaBoBble U cormanb-
HbIE ACIEKThl YCTOWYMBOIO JIECO-
YIpaBICHUASD.

Lenpro mccnenoBaHus SBISIOT-
csi BbIpabOTKa y OyaylIMX Maru-
CTPOB BXKHEUIIMX KOMIIETEHIIUH,
3HaHUH W HABBIKOB B peaH3alliu
MIPOCKTOB HETNPEPHIBHOTO U HE-
WCTOIIUTEIHHOTO JIECOTIOINB30-

BaHUS, YYeT IOJIOKUTEIBHOTO
OTIBbITAa M BO3MOXKHBIX PHCKOB IpPHU
BHEJIPEHUY MHHOBALMH B IPAKTH-
Ky XO34HCTBOBAHUS MPEANPUATHH
JIECHOTO KOMIUIeKca. Merozaono-
rus jganHon HUP npenmonaraer
WCTIOJIb30BAHNE HAYYHBIX METOJOB

IIO3HaHMWA: aHalu3a MW CHHTE3a,

neaykiuu u uHAaykiuu. Wcecne-
noBaHUE Oa3MpyeTcss TOJNBKO Ha
OIyOJIMKOBAaHHBIX JJAHHBIX.

Pe3yanbrarbl ucciienoBanmii

Peub 0 mepexone OT PKCTEHCUB-
HOTO JIECOTIONB30BAaHUSI K WHTCH-
CHUBHOMY B HaIllell CTpaHe BeleTCs
yxe AaBHO. KoHlenTyanbHO Takue
HaMEPEHUS 3aJI0KCHBI U B JICCHOU
nojutuke, U B JlecHOM Komekce
P®, ognako 10 cux 0op J1econonb-
30BaHUE HOCUT HCTOIIUTEIbHBIN
XapaxTep, a JIECHOE XO3SHCTBO SIB-
JSeTCs  JIOTAllMOHHBIM ~ CEKTOPOM
OKOHOMHMKH.

OueBUAHO, 4YTO HHU OJHA U3
COBPEMEHHBIX IJIO0ATBHBIX IIPO-
rpaMM HE MOXET OBbITh Pa3BEpPHYTa
0e3 TpenBapuTETHHOTO MOIEITHPO-
Banus. llenu mopenupoBaHus co-
CTOAT B OLIEHKE TEXHMYECKOH pea-
JN3YeMOCTH U JKU3HECTIOCOOHOCTH
MpoekTa. AmpoOanust HOBOBBE-
JIEHUW, TPOBEJAEHUE DKCIIEPUMEH-
TOB, OTCIIE)KMBAaHHE €CTECTBEHHBIX
MPOIIeCCOB 0€3 BHEITHETO BO3JeH-
CTBUSL WM TIPOBOKAILIUS MOJEIU
K KaKkuM-THOO W3MEHEHHsM, Ha-
KaluTMBaHUE OTBITA JIJISl TIPUHSTHS
pEILIEHU — BOT NEPEYEHb HEKOTO-
PBIX O0IINX 33124, KOTOPbIE MOKHO
PELIUTh C TMOMOMIbIO KaueCTBEH-
HOM, KaK IPaBWIO, UCKYCCTBEHHOMU
WA MaTeMaTH9IEeCKOW MOJICIIH.

[IpuMeHUTENbHO K JIECHBIM MO-
nensiM (MOAETBHBIM JIecaM) COo3/a-
BaTh OOBEKT HE HYKHO. HeoOxomm-
MO OBUTO BBIpaOOTaTh 3(hheKTHB-
HYI0 KOHIICTIIIHIO, TO3BOJISIFOIIYIO
pEelUTh HACyIIHBIE TPOOIEMEI,
BO3HHKAIOIIME HA JICCHBIX TEPPH-
TOPUSIX.

Takass KoOHIENIHNS 3apOANIIACH
B Kanane B cepenune 1980-x ro-
qoB. K 1992 r mo mnporpamme
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Kanayickoit necHoi city)0bl ObLIO
co3mano yxe 11 MomenbHBIX JIECOB
C TOCYIapCTBEHHBIM (hDHHAHCHUPO-
BanueM. VX MupoBas mpeszeHramms
MPOM30IIIa Ha KOH(MEPEHIUH TIO
okpy»xatoreit cpene OOH B 1992 1
(Puo-ne-Kanetipo).  [Iporpamma
CO37IaHMsI MOJIENTbHBIX JiecoB Ka-
Haabl ObUIA paccuuTaHa Ha TPH
nsTiieTHux ¢assl. [lepBas — moa-
rotoButenbHas (1992-1997 rr),
B XOJE KOTOPOHM OCYIIECTBISIICS
cOOp HAay4YHBIX CBEJCHUM U TUIAHH-
pOBaHUE MPEJICTOSIICH JIesITeIb-
HocTH. Bropas — ocroBnas (1997—
2002 rr) — peanuzanMs IUIaHa.
Haxonen, 3axmountensHas (aza
(2002-2007 rr.) — pacmpocTpaHe-
HHE TIepe/IOBOr0 OIbITa 1O BCEH
crpane [2]. 3a mpenenamu Kanams
TIEPBBIN MOJIEIBHBIN JIEC MOSBUIICS
B 1994 1. Ha TeppuTopun Xadbapos-
CKOTO Kpasi B paMKaxX MEXJIyHa-
ponHoi mporpammbl «MonenbHbIe

Kanapa
ApreHTHH2
Poccua
im
HIeemma
bpaswmia
Tonnypac
Kamepyn
I'saremana
Kurait
Kocra-Puxa
PHTITDIHE

Haspauue crpanbi

TIpoune..

0 1 2

Jieca MHUpay. 3aTeM B Pa3HOe BPeMs
MIPOEKTHI MOJENBHBIX JIECOB OBLIH
peann30BaHbl U B IPYTUX CTpPAaHAX,
IIaBHBIM 0Opa3oMm B FOsxHoi Ame-
puke. B Hacrosiiee Bpemsi B MUpe
HACUUTBIBAETCST OKoJIo 60 Monenb-
HBIX JiecoB (puc. 1). Mx xomuue-
CTBO TIOCTOSHHO W3MEHsSeTcs 3a
Cu€T CO3/1aHUsl HOBBIX U 3aBeplie-
HUS TEKYIIUX POCKTOB.

CrnemyeT OTMETHTH CephE3HBIE
pasnuuusi MoneibHbIX JecoB Ka-
HAJbl, a TaKXKe APYTUX TOCTHH-
JyCTPUANBHBIX CTPaH C TPOEKTa-
MU Pa3BUBAIOLIUXCSl TOCYAAPCTB.
Bo-nepBhIX, Bce KaHAACKHE MO-
JIENbHBIE JIeca SIBIISTIOTCS €IHOM
cuctemoil. OHM CO3/1aHbI IO OJHOU
CXeME U TECHO B3aUMOJEHUCTBY-
IOT JPYT C APYTOM, B TO BpeMS Kak
OCTaJIbHbIE MOJEIIbHBIC Jieca pa3-
PO3HEHBI, HECMOTpsi Ha O0beau-
HEHHE WX B HECKOIBKO KPYITHBIX
opranu3zauuid. Bo-BTOphIX, 3HAYM-

3 4 5 6 7 8 9
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TEIbHO OTIUYACTCS TeMaTHKa pe-
aNMM3yeMBIX TPOEKTOB. IIpoeKTs
MOJICbHBIX JIECOB PA3BUTHIX CTPAH
HampapJICHbl Ha aJamlTaluio TMpH-
POAHBIX DKOCHCTEM K H3MEHEHHIO
KJIUMAaTa, MOHETHU3ALUIO YCIIYT KO-
CUCTEM, MOJICIIMPOBAHUE TPUPOI-
HBIX KAaTaKJIM3MOB ISl YITyUIICHHS
YCTOHYHMBOCTH SKOCHUCTEM, IIPUBJIC-
YEHHE MaJIOYHUCIICHHBIX KOPEHHBIX
HapoIOB K YYaCTHIO B COITHAIb-
HO-TIOJIMTUYECKOM U SKOHOMUYE-
CKOM >KM3HHM CTpaHsI [4].

IIpoexTsl  MONENBHBIX  JIECOB
Pa3BUBAIOILIMXCS CTPaH HaIpaBle-
HbI Ha COIMATIHHO-IKOHOMHUYECKYIO
TTOATEP’)KKY MECTHOTO HAacCeNeHus,
pelieHne  TpoOJeMbl  TIONYYEHUS
OMOTOIINBA, HCIIOIB30BAHUSI He-
JPEBECHBIX TIPOIYKTOB Jieca U pas-
BUTHE SKOJOIMYECKOrO TypHU3Ma.
Ot paznuuusi 00yCIIOBICHBI HE
CTOJIBKO COCTOSHHEM CaMHX Jie-

COB, CKOJIbKO YPOBHEM COLIMAJIbHO-

10 11 12 13 14 15 16

Koaugecrso MOJe. IbHBIX J1€COB, IOT.

M NlanHele Ha 2009 rog

B NanHele Ha2 2011 rog

Puc. 1. KonuuecTBo MOZIeNbHBIX JIECOB B MUpe 10 JaHHbIM 2009 u 2011 rr.
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OKOHOMHYECCKOIO pa3BUTUA TOCYy-

mapctB.  Hampamienwss — mesTeib-
HOCTH MOJIEIBHBIX JiecoB Poccuu
B IICJIOM COBIIAJAOT C TaKOBBIMH
B Pa3BUBAOIINXCS CTPaHAX, OJHAKO
CYIIECTBYIOT W HEKOTOpPbIC OTIIHU-
qus [4].

B Tabmurie mpencraBieHBI CBe-
JIEHUs O LIEJSIX M pe3ysbTrarax Jes-
TCJIIBHOCTHU HCKOTOprX MOACIBbHBIX
necoB Kanamer n Poccuiickoit ®e-
nepauu. Ha tepputopun nocnuen-
HEH yare pa3padaThiBaIuCh MPOCK-
ThI TT0 BHEAPSHUIO HOBBIX METONIOB

HWHBCHTApHU3alUH JICCOB, anp06au1/n/1

MHHOBAIIMOHHBIX METOIUK JIeCO-
TIOJIb30BaHMS, COXPAHCHHUIO OWO-
pa3HoO00Opasus, a TakKe 10 OXpaHe
MOYBCHHBIX W BOTHBIX PECYPCOB.

IlepBbiii poccuiickuii MOEIb-
HBIA Jec «['acCHHCKHI» OBLT Cco-
31aH B 1994 r. Ha teppuropun Ha-
HaCKOTO JIecxo3a BOKpPYT o03epa
T'accu. IDmomaas 400 ThIC. ra mo-
najaja B MPOrpaMMy yCTOMUYUBO-
TO Pa3BUTUS TEPPUTOPHH, a CaM
MPOEKT (PMHAHCOBO TOJICPKIBATI-
ca KaHajckoil ctopoHor u dene-
PaNBHOM CITy»KOO0# JIeCHOTO XO3STH-
ctBa [5].

Mogenenbiii  nec  «lIpumysbe»
cymecTByeT ¢ 1996 1. Ha Teppuro-
pun pecrnyonmukn Komu, 3aHnMMast
rtomaab Beero Ipuimysckoro nec-
HudectBa (795 Tric. ra.). OuHaH-
CUpPOBaHUE IPOEKTA, OCYIIECTBIIS-
emoe IlIBeHnapcKUM areHTCTBOM
pasBUTHS W COTPYAHUYECTBA,
npekparmiocsk yxe B 2006 . Co-
3naHabil B 2002 T peruoHambHBINA
HekoMMepdeckuit o «Cepedpsi-
Has Taiira» B3su1 Ha cebs 3amauy
nomiepxkku MJI «lIpuiysse» [6].
«IICKOBCKMI  MOJENBHEIN  JIeCH,

ocHoBaHHbIi B 2000 1., sBIsgeTcs

HeJH/I " pE3YyJIbTaThbl ACATCIIbHOCTU MOACIILHBIX JIECOB KaHaIH)I u Poccun

Crpana Hazpanmne Hemn Pesynbratst
Pa3paborana MozieTb B3aMMOJICICTBIS yqacT-
Lake HUKOB JIECHBIX OTHOIIICHUH ¥ €€ MPOrpamMM-
Abitibi HOe ofecrieueHne. YCOBEpIICHCTBOBaHA
CHCTEMa UHBEHTapHU3aLUU JECOB
ApanTanus S5KOCUCTEM K U3MEHEHHIO v
Foothil KJTHMATA, MOHETH3AIMS! YCIYT SKOCH- CTaHOBJIECHA COXI]))aHH%CTL PacTUTENILHOCTH
oothills CTeM, paspaBoTKa PA3THIHBIX HOPMA- rocIe nokapoB. Pazpaboransl MeTonnueckne
Kanana THBOB, HHHOBALWH B JIECOMO/b30BaHmy, | POKOMCHIAMH IO yCTAHOBKE ApCHAA
HJIaMEHTaJIbHbIC U NPHKIIATHbIC OcyI1eCcTBICH MOHUTOPUHT 310POBbS SKOCH-
«[Ipunn Ans0epr» bynn p ® yu P A1op
HCCIIeI0BAHYs, MOAAEPKKA JIECHOTO creM. BoccTaHOBIIEHA YUCIEHHOCTD JIOCS
«Jlecuoit Gusteca Co3znana nHpOpPMAIMOHHAS CITy>K0a IS 9acT-
anpstHc HoBay HBIX JIECOBJIA/ICIIBLICB
«Bocro4noe PeanuzoBana kBanu(UIUPOBaHHAS OAAEPXK-
Ourapuo» Ka B JI00POBOJILHOM JIECHOM cepTU(hUKALIUT
OoecriedeHne 3aHATOCTH U YITyqIIeHHE
. Pa3BuTHE MaJIOrO JIECHOTO MPEeIIPUHUMA-
«accunckuit KayecTBa XKU3HU HACEJICHUS Ha OCHOBE
. . TENIbCTBA, AKTUBU3ALIUS )KU3HEIESTEIbHOCTU
MOJISITBHBIN JIEC» | HEMCTOLIMTEILHON SKCIUTyaTalllH Jiec-
MECTHOTO HAaCeJICHUSI
HBIX PECYPCOB
PeanuzoBana mporpamMma cOXpaHeHuUs JeB-
CobanmaHcupoBaHHAs MOJIEIB JIECHOTO
. . ., | CTBEHHBIX JIECOB, CO3/IaHbI YCIIOBHS JUIS pa3-
MonenbHbIi iec XO03SHCTBa HA OCHOBE TIPHHIIMIIOB YCTOM- .
BUTHSI «HU30BOI» IEMOKPATUH, COKPATHIOCH
«[Ipumy3se» YUBOCTHU C YUETOM DKOJIOTHYECKHX, COLH-
KOJIMYECTBO KOH(IMKTOB MEX Y HAaCEJICHUEM
QJILHBIX ¥ SKOHOMUUECKUX [1apaMeTPOB
1 apeH/IaTOpaMH JICCHBIX yYaCTKOB
Co3znanue MozIesM SKOJIOTUUECKU U Co3nana MOZE/Ib UHTEHCUBHOTO U YCTOM-
PD «IIcxoBckuit COLIMAIIbHO-OPUEHTUPOBAHHOTO, 3(PEK- | UYUBOIO yIpaBIEHUs JIecaMU, pa3paOOTaHbI
MOJIETIGHBIH JIEC» | THBHOTO JIECOYIIPABIICHHUS Ha IIpUMepe HOBBIE HOPMAaTUBBI PyOOK, BHEIPEHA CEPTH-
KOHKPETHOU TepPUTOPHU (ukanus no cranmapry FSC
VYeroiunBoe MHOTO(YHKITHOHATIBHOE
. Pa3paboTaHbl THIIOBBIE IIAHBI JECONOIB30BA-
«Konorpusckuit JIECOMOJIb30BaHNE, OCHOBAHHOE Ha JIaH[-
o HUA C YUECTOM .]'IaH,[lLL[a(l)THO-i?KOHOFH‘K:CKOTO
MOJIETIbHBIH JIeC» | MIA(THO-IKOIOrMYECKUX NPUHIINIIAX
30HUPOBAHUS
MIPOCTPAHCTBEHHOTO IIAHUPOBAHUS
IepeopreHTHPOBaHHKE JIECOTIOIB30BAHNUS
Co3naHbl TPOITBI OHOIIOTHYECKOTO Pa3Ho0Opa-
N . B YCIIOBHSIX IPE00OIaaHus MOJIOZIBIX
«KoBnozépckuit N 3051, SNEKTPOHHAs TONOrpaduuecKast OCHOBA
. U CPEJHEBO3PACTHBIX HACAKICHUN N
MOJIETIbHBIH JIeC» U 1 (poBOH BapHaHT IJIaHa JIECOHACAXKIE-
Ha 3arOTOBKY HEJIPEBECHBIX PECYPCOB N
HU MOZIEJILHOTO JIeca
1 PEKPEAMOHHYIO JIEATeITbHOCTh
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npoekroM BcemupHoro  Qonna

JIMKOM  mpupoasl.  Pacrnonoxen
Ha Tepputopun lopckoro u Xpe-
JIMHCKOTO JICCHUYECTB M 3aHUMAeT
mroniagaer 18,4 Teic. ra. OcHOBHAs
LIeJIb €r0 CO3/IaHUs — PacIpocTpa-
HCHHE MOJICIM  UHTCHCHBHOIO
YCTOWYHMBOTO  YIpPABICHUS Jiec-
HbIM Xo3sifictBoM Ha CeBepo-3a-
nage Poccun [7]. «Komorpuckuit
MOJIENTBHBIN Jiec» OBIT OCHOBaH
B 2006 r. npu nognepxkke Pene-
pABHOTO areHTCcTBa JIECHOTO XO-
3siictBa Koctpomckoii obmactu u
¢onna BBI-MATRA (Hunepnan-
nb1). OCHOBHasl 1Ieb TPOEKTa —
BEIpa0OTKAa TIpaBWJI  IPOCTPaH-
CTBEHHOTO TUTAHMPOBAHUS Ha MEX-
naHAmadTHOM YPOBHE U CO3JaHUE
CepUu THIIOBBIX IUIAHOB JIECO-
MOJIh30BaHMS, KOTOPHIE MOIJIA OBl
MIPUMEHSITBCS. B YCJIOBHSIX HOKHOU

TaiTH [8].

B 2004 . Komuterom perieHus
mpobieM JiecHoro cektopa ba-
penn-peruona (BFSTF) mnst opra-
HU3AIMA MOJICJILHOTO Jieca ObLia
BbIOpana Tepputopus Kosmosep-
cKoro Jecxosa (ror MypmaHckon
obnactu). A B ¢espane 2006 r.
opuIIMAIFHO  3apEerHCTPHUpOBaHA
MPOO «MonenbHbIH nec ,,KoBmo-
3EPCKUN Y.

OO0mrast TUTOMAas JISCHOW Tep-
pUTOpUH JIBYyX JIECHUYECTB, OXBa-
TBIBAEMBIX TPOCKTOM, COCTaBHUIIA
6omee 400 TeIc. Ta. OCHOBHOE Ha-
IIPaBJICHUSl TPOEKTAa — IIEPEOpPH-
CHTUPOBAHUE  JICCOIOJIb30BAHMUS
B YCIOBHAX TMpeoOmagaHusi Mo-
JOABIX W CPEIHEBO3PACTHBIX Ha-
CaKJICHUH Ha 3arOTOBKY HEIPEBEC-
HBIX PECYpCOB M DPEKpEannoOHHYIO
JesITeNbHOCTD [9].

Bce BhIenepevnciieHHbIe MO-

JCJIBHBIC JIECA CTAJIM B OTOT IIEPHUOI

Ne 4 (59), 2016 .

CBOEOOpa3HOM TyOIMYHOM IUIAT-
(dhopmoii, oOpa3oBarebHONM Oa3oi
JUISL peajM3aly MJeU HEUCTOLIH-
TETBHOTO M HEMPEPBIBHOTO JIECO-
TOJIb30BaHMSI B CTPAHE.

B konme 2000-x romoB Ha ro-
CYIapCTBECHHOM YPOBHE BEJIHCh
aKTUBHBIE OOCYXICHHS TPOCKTOB
CO3JaHUsl EAMHOW O00IIepOCCHii-
CKOM CETH MOJICJIbHBIX JIECOB MO
KaHaJICcKoMy oOpasmy. B dacrtHo-
cti OblT pazpaboTaH MPOEKT CO-
3MaHHS TAKOW CETH M OIPEACIICHBI
KpUTEpUHN TIPUHAIIEKHOCTH K MO-
nenbHbiM Jiecam [10, 11]. B «Crpa-
TETUH Pa3BUTHSI JIECHOTO KOMILJICK-
ca PO no 2020 roma» 3asBicHO,
YTO pas3pelIcHUE PErHOHaIbHBIX
mpo0ieM JiecoyrpaBieHus: Oyaer
3¢ (eKTUBHBIM 00pa30oM JOCTHT-
HYTO 4Yepe3 pealn3alyio MpoeKTa
CeTH MOAETbHBIX JecoB. [Ipex-
rosarainoch k 2020 T. 3aBEpIIATH

Pazeurue cern Mmoaeabubix gecos Pocenn

Mogenusme neca

*  Mpooxrrpyose

— P Cylnaeron PY

Puc. 2. IIporuosnele miaaHbl CO3JaHMs CETH MOJENBHBIX JiecoB Poccun




Ne 4 (59), 2016 .

Jleca Poccuu u xo35s1icmeo 8 HUXx

75J

(hopMUpOBaHMSI CETU MOJICIIBHBIX
JiecoB Ha TeppuTopun Poccuiickoit
Odenepanuu (puc. 2).

OJ1HaKO 3TU MHUIMATHBEI HE TIO-
Ty4unu pa3BuTus. bornee Toro, Ha
tepputopun Poccuiickoit denepa-
uuu ¢ 2008 . He peann30BaHO HU
OHOTO HOBOTO TPOEKTa MOJIEIh-
HBIX JIecOB. HeKoTophle MpOEKTHI
OBUTH 3aKpPBITHI TJIABHBIM 00pa3oM
M3-3a He/locTarka (pUHAHCHPOBa-
HUSL U OTCYTCTBHS TOCYHapCTBEH-
HOM NOANEPHKKH.

ITpunsatue JlecHoro Kkojekca
Poccuiickoit ®@enepanuu 2006 r.
OBLJIO OCYIIECTBIEHO 0e3 yuéra
OTIBITa MOJIEIBHBIX JIECOB, HE-
CMOTpsI Ha TO, YTO MOJICIbHBIC
Jeca B MUPOBOHM MpakTHKe 3ape-
KOMEHJIOBaJIM ce0s B KauecTBe
3¢ PEKTUBHOTO MHCTPYMEHTA Te-
CTUPOBAHMS HAYYHBIX U TEXHUYEC-
CKUX MHHOBAIIUI B JIECHOM XO3sMi-
cTBe. MHOTHE TIOJIOKEHUS 3aKOHA
HE TIPOILIH MPEABAPUTEIHHYIO
MPaKTUYECKYI0 TPOBEPKY, KOTO-
past Morna Obl OBITH pealn3oBaHa
B MOJICJIBHBIX Jiecax [12].

BroiBoabl

[IpoBeneHHbIil  PETPOCIEKTUB-
HBI aHalIM3 JEATeJbHOCTH MO-
JISNTBHBIX JIECOB TIO3BOJISIET C/IETATh
PS1 BBIBOJIOB.

B Hacrosiiiee BpeMs OIBIT MO-
JIENBHBIX JIECOB JIOCTATOYHO IITH-
POKO HCIOJIB3YyETCSI B MHUPOBOM
MPaKTHUKE BEIEHUS JIECHOTO X035~
CTBa, SIBISCH NEHCTBYIOIIMM HH-
CTPYMEHTOM pealln3alluy IPUHIIH-
[IOB YCTOMUYMBOIO YIIPABIICHUS JIE-
caMH. YCHEIIHOCTb NESATEIbHOCTH
MHUPOBBIX CETE€H MOJIETIBHBIX JIECOB
MO3BOJISIET PEKOMEH0BaTh Pa3BH-
THE TaHHOTO MHCTPYMEHTAa Ha Tep-
putopuu Poccuiickoit @enepanuu.
HakoIruleHHBI OIBIT OTEYECTBEH-
HBIX MOJICJTBHBIX JIECOB TTOJIOKUTE-
JIEH U TIO0JIE3EH HE TOJIBKO C TOUKH
3peHUs Hay4YHbIX U MPAKTUYECKUX
pa3paboToK, anpoONPOBaHHBIX
U TIOATOTOBJIEHHBIX U BHENpe-
HHS, HO U C MO3HUIIMI COIIMaIbHO-
ro u obpazoBareiapHOrO 3 deKTa,
3HaYMMOCTh KOTOPBIX HE€ HaJo
ymanate. Ha rocymapcTBeHHOM
YpPOBHE CHCTEMaTHYECKH JeKJia-

bubnuoepaghuueckuii cnucox

PUPYIOTCSI HaMEpEeHHsI BHEIPSThH
MHUPOBBIE JOCTHKEHUSI B 00JacTu
3G PEKTUBHOTO  JIECOYNPABICHHUS,
co3maeTcs Jake BHUAMMOCTD HX
BHEPEHUS, OTHAKO MTPAKTHYECKHE
pe3ynbTarhl  HE3aMeTHBL.  boib-
IIMHCTBO OTCUECTBECHHBIX MOJICITb-
HBIX JIECOB CETOAHS HE TOJydaeT
¢unancoBoil moxaepxku. Hosbie
MPOEKThI ¥ BOBCE HE HAXOIAT pe-
ajgpHOTO BOIUIOMIEHUsA. OueBua-
HO, 4YTO 3asBJICHHBIE B TPOEKTaX
JIOKyMEHTOB HaMEpPEHHUsl CO37aTh
[100aJIbHYIO CeTh MOJIETBHBIX Jie-
coB 1o Bceil Poccuiickoit denepa-
muu u3 31 o0ObeKTa HEe UMEIOT MO
coboif peaapbHOTO (PUHAHCOBOTO
000CHOBaHUS U JIONTO ele OyayT
OCTaBaThCs JIUIIb HAMEPCHUSIMHU.
B TO e BpeMsa B JleCHOM XO3siii-
CTBE CYIIECTBYET IEJIbII KOMIUIEKC
CePbE3HBIX MPOoOIIeM. DTH IPooIIe-
MBI HE MOTYT OBITh yCIIEUTHO pa3-
pEIIeHBI YK€ JIUTEIHbHOE BpeMms,
a IPUHUMAEeMbIe PELICHHS B BUJIC
3aKOHOB M MOJI3aKOHHBIX aKTOB pe-
anm3yroTcs 0e3 TpeaBapuUTeNbHON
SKCIIEPUMEHTATHHOU MTPOBEPKH.
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[Tnomanp, 3annMaemas B PO MATKONMHCTBEHHBIMHU TTOpoaamMu, mpuormkaeTcs k 150 M ra. B mepuog 2005—
2010 rr. iomaap, 3aHuMacMasi Oepe3oit, yBennuminack Ha 16 %, a rioia/ib, 3aHsaTas OCHHOM, Beipocia Ha 14 %.
OTH TIOPO/IbI, B OTIIMYKE OT XBOWHBIX, UMCIOT OIPAHUYCHHBIN COBIT, TO3TOMY IPOOJIEMa UX MEPEPAOOTKH SBIIICTCSI
BECbMa aKTyaJbHOH JUIsl JIECOMPOMBILIEHHOIO KoMIUIeKca PD.

Hamu npeasioskeHa TEXHOIOTHS OTYYCHHS YIIIEPOAHBIX MaTepPHAIOB U3 MITKOJUCTBEHHOM TPEBECUHBI, KOTO-
past CKJIaJIbIBACTCsI M3 CTAJUN TUPOIIN3a, OPUKETUPOBAHUS YIUIs, aKTUBAIIMU BOJSIHBIM I1APOM, OKHCJICHHUS aKTHB-
HOro ymis Tuna bAY ropsuuM Bo3myXoM.

Haum onbITHBIC TaHHBIC 0 W3BJICYCHUIO XKejie3a U IIMHKA U3 OTPAO00TaHHOTO TPABUIILHOTO PACTBOPA IIMHKO-
BaJILHOTO MPOou3Bo7icTBa Ha CeBepCKOM TPYOHOM 3aBOJIE C MPUMEHEHHEM OKHCIICHHOTO YIVIS IOKa3ald CTYIICH-
YaThIi XapaKTep M3MEHEeHUsI KOHIIEHTpaIlHii KaTHOHOB. J[aHHOE sIBIIeHHe MOKHO OOBSICHUTD TOJIIBKO TEM, YTO OHU
CHayaJja 3aroJHSIOT MUKPOIIOPHI JPEBECHOTO OKUCICHHOTO YIUIS 10 MEXaHU3MY OOBEMHOTO 3aIlOJTHEHUS, a 3aTeM
TIPOXOJUT TIOCIIOMHOE 3aroTHEHUE Me30T0p. [ [0CKOMBKY BEISICHEHO, YTO CBOMCTBA OKHCIICHHOTO JPEBECHOTO YIS
3aBHCST OT pazMepa Iop, TO OH OTHOCHUTCS K HAaHOMaTepraiam.

[To paboTte caenaHbl BEIBOJIBI:

— MPUMEHEHHUE TTOBBIIIICHHON KOHEYHOHW TeMITepaTyphl MUPOIN3a HUBSIUPYET BBIXOA M KA4ECTBO YIS U3 pa3-
JIMYHBIX BUIOB MATKOJIIMCTBEHHOH JIPEBECHHBI;

— IIPH UCTIOJIb30BaHUH JIUCTIEPCHOTO CHIPhS IS TUPOJIM3a HEOOX0AMMa OpraHu3aIlys IIPOU3BOJICTBA IPEBECHO-
YTOJNLHBIX OPUKETOB;

— aKTHBAIUS BOASHBIM TAPOM YDV U3 MATKOIMCTBEHHOHN APEBECHHBI MO3BOJSIET TOJTYYUTh aKTHBHBIEC YTIIH
tina bAY;

— YIJIEpOIHBIC MaTepHUajIbl HA OCHOBE JPEBECHOTO YISl IMEIOT CBOMCTBA HAHOCHUCTEM.
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NANOPOROUS CARBON MATERIALS PRODUCTION FROM SOFTWOOD TIMBER

Y. L. YURYEYV — doctor of engineering sciences, Professor,
Head of the Department of chemical technology of wood,
biotechnology and nano-materials,

e-mail: charekat@mail.ru*

T. M. PANOVA - Associate Professor, Department of chemical
technology of wood, biotechnology and nano-materials,
e-mail: ptm55@yandex.ru*

N. A. DROZDOVA - candidate of engineering sciences, ecologist,

municipal unitary enterprise of housing and communal services «Sysertskoey,
Communes, 48, Sysert, Sverdlovsk oblast,

Russia, 624022, e-mail: drozdova-na@mail.ru

* Ural State Forest Engineering University,
620100, Russia, Yekaterinburg, Sibirskiy Trakt, 37

Keywords: softwood timber, pyrolysis, briquettes, active chsrcoal, oxidized charcoal, nanosystems.

The area occupied by the species of softwood timber in Russia, is approaching 150 million hectares. In the
period 2005-2010 y. birch area increased by 16 %, and the aspen area increased by 14 %. Given that these rocks,
unlike conifers, have limited distribution, the problem of recycling is very relevant to the timber industry of the
Russian Federation.

We offered technology of carbon materials from softwood timber, which consists of the stages of pyrolysis,
charcoal briquetting, steam activation, oxidation of the active coal BAU type hot air.

Our experienced data to extract iron and zinc from spent pickling solution by the process of applying zinc to
the surface at Seversky Tube Works with application of oxidized charcoal showed stepped nature of the cation
concentrations. This phenomenon can only be explained by the fact that they first fill the micropores of charcoal
oxidized on the 3-d shading, and then passes the layer filling mesopores. Because the found that the properties
of oxidized charcoal depends on the size of the pores, it applies to Nanosystems.

Conclusions: application of high end temperature pyrolysis reduces yield and quality of charcoal from different
types of softwood timber ; using the raw materials needed for pyrolysis of a dispersed organization of production
of charcoal briquettes; activation of steam coal from softwood timber lets get active charcoal type BAU; charcoal
based materials have properties of Nanosystems.

IInomanp, 3anumaemas B PO
MATKOJMCTBEHHBIMU  [OPOAAMH,
npubmmxkaercs Kk 150 miH ra [1].
JvHamMuKa 3TUX U3MEHEHUN TTOKa-
3aHa B TaoOm. 1.

W3 nannbix tabn. 1 BUAHO, 4TO

B niepuoy 2005-2010 rr. uromanp,

3aHMMaemas Oepe3oi, yBeIM4H-
nmack Ha 16 %, a mmomans, 3aHs-
Tasg OCHHOM, BbIpocia Ha 14%.
Tak Kak STH MOPOABI, B OTIHYHE
OT XBOWHBIX, UMEIOT OTPaHUYCH-
HBIA cOBIT, mpoliiemMa uX mepepa-

OOTKM SIBJISICTCS BeChbMa aAKTyaJjib-

HOM I JIECONPOMBIIIEHHOIO
koMIiekca PO.

3amacel JPEBECHHBI MSTKOJHU-
CTBEHHBIX IIOPOJ B YpaJIbCKOM
(eneparbHOM OKpyre IIOKa3aHbl

B Ta0m. 2.

Tabmma 1
IInowmanp, 3anumMaemast B PO MArKonuCcTBEHHBIMU HOPOAAMU, MJTH ra
TTopona 1988 1993 1998 2003 2005 2010
bepesa 85,5 87,7 94,2 98,0 99,7 115,7
OcuHa 17,7 18,9 20,0 20,6 20,8 23,7
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Tabmuua 2
3amac IpeBecHHBI MATKOJIMCTBEHHBIX MOpos B Ypansckom PO, MitH M3
CyGaexr O6wit B 1. u. Gepesa B 1. 4. ocuna
Poccuiickoit ®enepannu 3arac 3HaueHme % 3HaueHue %
Ypanbckuii okpyr 7385 1639 22 364 5
Kypranckas o0nactsb 165 88 53 10 15
CaepmtoBckast 001acThb 1707 490 29 88 5
Tromenckast odnacTb 730 337 46 60 8
YensOunckas odnactb 392 183 47 28 7
Xanrtel-Mancuiickuit AO 3200 456 14 173 2
SImano-Henenxuii AO 1188 83 7 2 0

Kak BuaHo u3 maHHbIX TaOI. 2,
OKOJIO TIOJIOBUMHBI BCEX 3allacoB
npesecunbl B Kypranckoit, Tro-
MeHCKoH 1 YemsiOnHCKoH 00macTsx
cocraBisier Oepesa. B Kypranckoii
o0nacT  BeCbMa  3HAYUTEIbHAS
JIOJIST  3allacoB JPEBECHHBI TIPE/I-
CTaBJICHA OCUHOM.

[lepepaboTka MSTKOJIMCTBEHHON
JnpeBecuHbl Ha mpoaykuuio LBIT
BO3MOXHA, HO CONpPSDKEHA C KpPyI-
HBIMU BJIOXCHUSMU KalluTana u
CPaBHHUTEIBHO JTUHHBIMH CpOKa-
MU BO3Bpara MHBECTULIUI, IO3TOMY
MMEHHO TaKoe HaIlPaBJICHHUE Pa3BU-

TUSI TIepepabOTKH MSITKOJIHCTBEH-

BBIX0JL yras, %
= ] [
v o v

=
o

400
TeMIepaTypa mEpoan3a, %

HOW JpeBEeCHHbI B Onmkaiiimie
rOZIbl MaJIOBEPOSITHO.

Bornee peanen, no HameMmy MHe-
HUIO, BapHaHT MEepepadOTKH MST-
KOJINCTBEHHOW [IPEBECHHBI IIyTeM
nuponusa. s nuponusa MOKHO
WCTIOJIb30BATh Pa3InYHOE JpPEBEC-
HOE ChIPBE, B TOM YHCIIE M HEBBICO-
Koro KauecTna [2, 3, 4]. OcHOBHOM
MIPOAYKT TMHPONN3a — JPEBECHBIN
yroJib — HMEET IIUPOKYyIo cdepy
npuMmeHeHus. Ha ero ocHose BO3-
MOYXHO TIPOM3BOJICTBO TaKWX yTJIe-
POIHBIX HAHOIOPHCTHIX MarepHa-
JIOB, KaK aKTHUBHBIE YIVIM WJIX OKHC-

JICHHBIN YT OJIb.

500 600 700

Ha puc. 1 nokazaH BbIXOJ yIis
B IIPOMBIIIIEHHOM JMAIa30HE TEM-
neparyp MUPOJHM3a IMPU HCIOIb-
30BaHUM PA3HBIX BHJOB MSTKOJIHU-
CTBEHHOM JPEBECHHBI — CIHEJIOU
OCHHBI, CIenol Oepe3bl U TOHKO-
MepHo#t Oepesbl. U3 puc. 1 MoxkHO
BUJIETb, YTO C YBEINYECHHEM KOHEY-
HOM TeMIeparypbl MUPOJH3a pas-
JMYHE B BBIXOJE YIVISL JUIS Pa3HBIX
BUJIOB CBIPBSI CIVIQXKUBAETCHL.

[Ipu ucnonb30BaHUK IJIs1 TTHPO-
JIM3a CHIPhsI C HU3KOW MIIOTHOCTHIO
Y MEXaHUYECKOW NMPOYHOCTHIO, Ha-
NpUMep OCHHBI, WIN NP Iepepa-
0O0TKE MENIKOTO CHIphsi 0Opasyercs

¥ criesias oCHHA
cnenas Oepesa

¥ rouxomep, Gepesa

Puc. 1. BI)IXOH Y11t U3 pa3HbIX BUJOB MSTKOJIUCTBEHHOM APCBCCUHBIL
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0OJBILIOE  KOJMYECTBO JIPEBECHO-
yrosibHOM Mesouu. [Ipu ucrnomns3o-
BaHWH TaKOTO CBIPhs, KaK CTPYXKKa,
niena Wid ONWIKH, BECh MOydae-
MBIH YTOJIb MOXKET HE COOTBETCTBO-
Barb TpeboBanmsm ['OCT 7657,
IJe OrpaHUYMBacTCs COACPIKAHUE
(pakuu pazmMepoM MeHee 15 M.
B stom ciydae HeoOxomauma opra-
HHU3aLUsl IPOU3BOJACTBA JIPEBECHO-
YTOJBHBIX OpUKETOB. bpHUKeTH! BHI-
TOHO OTIAMYAIOTCS OT JPEBECHOTO
Yy TEM, 4TO UX CBOMCTBA MOXKHO
PETYaNpOBaTh [5], OHU UMEIOT II0-
BBHIIICHHYIO TUIOTHOCTh W TIPOY-
HOCTb, BBIICPKUBAIOT TEPEBO3KY
Ha Oonpinme paccrosHus [6, 7, 8].

Hamu mpoBenenbl wucciienoBa-
HUA TPOLCCCOB aAKTUBAUUU  YIIIA
W3 MATKOJUCTBEHHOH JPEBECHHBI

AKTHBAIIUK BOJISHBIM TIAPOM C TIPH-
MEHEHHEM OPUTHHAIBHOTO armapa-
Ta s aktuBanuu [11]. Mcnonszo-
BaHHME TAKOM TEXHOJIOTHUU ObecIie-
YUBAET MMOJTyYeHNE AKTUBHBIX yIIIEH
tuna bAY crangapTHOro KauecTsa.
[Ipu nepepaboTke, HarIpUMep, yIIst
W3 CHeNoi Oepe30BOil JIPEeBECHHBI
BBIXOJI aKTUBHOTO YIVISI COCTABIISET
68 % mpu yaeTpHOM pacxole mapa
Ha aKkTUBaNwio 1,4 Kr mapa/Kr yrs.
[lpu aktuBamuu yris u3 Oepeso-
BOTO TOHKOMEpa 9TH TIOKa3aTeln
cocTaBysoT 66 % u 1,2 KI/KT COOT-
BETCTBEHHO.

Hamu mpeminoskeHa TEXHOIOTHS
OKHCJICHHSI aKTHBHOTO YIJIS THIIA
BAY ropsanm BozgyxoM. Ilomyua-
€MBI IIPU TOM OKUCJICHHBIN YIoJlb
OOIIMPHYTO

UMECT  OO0CTAaTO4YHO

cdepy npumenenus [12].

Hamm onviTHBIE JAaHHBIC I10 U3-
BJICUCHUIO KeJie3a W IWHKA U3 OT-
paboTaHHOTO TPABUIBHOTO PACTBO-
pa LMHKOBAJILHOIO IPOM3BOJICTBA
Ha CeBepckoM TPYOHOM 3aBOJE
C IPUMEHEHHEM OKHCIIEHHOTO YTIIst
MIpeICTaBIEeHbI Ha PUC. 2.

W3 puc. 2 BUmEH CTyIECHYATHIN
XapakTep W3MEHEHUs KOHIIEHTpa-
HMH KATHOHOB, OCOOEHHO 3aMeT-
Helid g Zn®'. JlaHHOE sIBJICHHE
MOKHO OOBSICHUTH TOJBKO TEM, YTO
OHH CHayaJia 3aIoJHSIOT MUKPOIIO-
PBI IPEBECHOTO OKHCICHHOTO YIVIS
[0 MEXaHU3My OOBEMHOTO 3arroj-
HEHHUs, a 3aTEM MPOXOJIUT MOCIIOH-
HOe 3amojHeHne Mesomop. Ilo-
CKOJIbKY BBIICHEHO, YTO CBOMCTBa
OKHCJICHHOTO JIPEBECHOTO YIVISI 3a-
BHCAT OT pa3Mepa 1mop, TO OH OTHO-
CHUTCSI K HAHOMAaTepraiam.

[9, 10], mpeniokeHa TEXHOJIOTHUS
of 30
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Puc. 2. Xapakrep copbiuun karnoHoB Zn*" (kpusas 1) u Fe?' (kpusas 2)

BruiBonbl:

— THPUMCHCHUC MOBBIIIEHHOMN
KOHEYHOM TeMIeparypbl MUPOIH-
32 HUBEJHPYET BBIXOJ U Ka4eCTBO
yisa U3 pas3jindHbIX BUAOB MSATKO-

JIMCTBEHHOM JPEBECHHBI,

— TIPY UCTION30BaHUM AMCIIEPC-
HOTO CBIPbS JUIsl TUPOJIH3a HE00X0-
JIuMa OpraHu3aIus IPOU3BOICTBA
JIPEBECHOYTOJHHBIX OPHKETOB;

— aKTHBalUS BOASHBIM IapOM

yriis U3 MSTKOJIMCTBEHHOM JApECBE-

CHHBI [I03BOJISIET TOMYYHUTh AKTHB-
Hble yru THna bAY;

— yDIEepoIHblE Marepuabl Ha
OCHOBE JIPEBECHOTO YINII HMMEIOT
CBOWCTBA HAHOCHCTEM.




Ne 4 (59), 2016 r. Jleca Poccuu u xo3s1icmeo 8 HuUxX 81 J

Bubnuoepaguyeckuii cnucox

1. http://www.lesonline.ru/n/39b4b

2. DHepro- U pecypcocOepesKeHUE MPH YTUIIM3AUU OTpaOOTaHHBIX JIEPEBIHHBIX MIMAJ METOAOM MUPOJIN3a
/ T. JI. UcxaxoB, A. H. I'pageB, B. H. bammkupos, P. I. Cadun// 3B. BeIcII. yue0. 3aBenenuii. [Ipodmemsr sHEpTE-
tuky. 2008. Ne 11-12. C. 16.

3. llIte6a T. B. [Tony4eHue akTUBHBIX yIyied U3 Oepe30BOi IEMNbl PA3IMYHOIO KA4eCTBa: JUC. ... KaHJI. TEXH.
Hayk / [1Ite6a TatpstHa BanepbeBna. ExarepunOypr, 2004. 168 c.

4. YOpses 0. JI., ConnaroB A. B. Tepmoxumuueckas nepepadOTKa APEBECHHBI B YCIOBUSIX JIECOIPOMBIIIIICH-
Horo npennpusitust // 3B. Beicu. yued. 3aBenenuit. JlecH. sxxyp. 2005. Ne 3. C. 113-118.

5. FOpnes 0. JI., Mapxkos U. U., I1lareeB P. b. 3aBrucuMocTh CBOWCTB IPeBECHOYTOILHBIX OPHKETOB OT TIOPOIBI
JPEBECUHBI U yCIOBUI OpukeTnpoBanus // [unponusnas u necoxum. mpoM-ctb. 1985. Ne 4. C. 11-12.

6. [Tornomapes O. C., FOpses 0. JI. Dxonomuueckast 3h(heKTUBHOCTD MPOU3BOACTBA APEBECHOYTONBHBIX OpH-
keToB // JlepeBooOpaboTKa: TEXHOIOTHH, 000pyaoBaHue, MeHeHKMEHT XX Beka: Tp. V MexXayHap. eBpa3uicKoro
cumnosuyma. ExarepunOypr, 2010. C. 154-157.

7. Tlar. 118960 Poccwuiickas Deneparwss, MITK® C 10 B 53/00. YcraHoBKa /sl MMPOM3BOACTBA JIPEBECHO-
ro yos u muxThl / O. C. [loromapes, 10. JI. FOpbeB; 3asBurens n nareHTooomagarens @I'EOY BITIO «Ypais-
CKHU roCyIapCTBEHHBIN JlecoTexHnuecknid yausepeute». Ne 2012106263/04; 3assin. 21.02.12; ony6n. 10.08.12,
Brom. Ne 22.

8. [Tonomapes O. C., l'magymuna U. K., FOpses 0. JI. BapraHTsl Mpon3BoACTBa APEBECHOYTOIBHBIX OPHKETOB
// VI3B. BBICHI. yueO. 3aBenenuit. JlecH. sxyp. 2013. Ne 1 (331). C. 107-111.

9. lpoznora H. A., IOpbes 0. JI. AxtuBanusi 6epe3oBoro u ocuHoBoro ymis // BectHuk Ka3zaH. TexHOIOL
yH-Ta. 2012. T. 15. Ne 13. C. 147-148.

10. dposznosa H. A., FOpbes 0. JI. 3yuenne copOLIMOHHBIX CBOMCTB aKTUBHOTO YIS B CTATUYECKHUX YCIOBHUSX
// Bectauk Kazan. Texnosor. yu-ta. 2013. T. 16. Ne 19. C. 83-84.

11. IMat. 2051097 Poccutickas deaeparus, MITK” C 01 B 31/10, C23C8/00. Criocob akTuBaIiuu KapOOHU30-
BaHHBIX Matepuaios / C. A. [lantora, 1O. JI. FOpses, T. E. Craxposckas, . W. lluniko; 3asButeib 1 NaTeHTO-
oOmamarens Ypas. Hayd.-HCCJEI. XUM. MH-T Hayd.-Ipou3Boj. oObeauHeHus «Kpucrammy; Ne 92008212/02;
3asBi1. 25.11.92; omy6m. 27.12.95.

12. FOpsres 1O. JI. Texnonorust necoxumuueckux npoussoacts. Y. 1: Iluponus npesecunsl. ExarepunOypr,
1997.99 c.

Bibliography

1. http://www.lesonline.ru/n/39b4b

2. Energy and resource saving in the recycling of used wooden sleepers by pyrolysis / T. D. Iskhakov,
A. N. Grachev, V. N. Bashkirov, R. G. Safin // Proceedings of higher educational establishments. Energy problems.
2008. Ne 11-12. P. 16.

3. Shteba T. V. Getting active charcoals from Birch wood chips of varying quality: Diss. ... Cand. Tech. Science
/ Shteba Tatyana Valerievna. Yekaterinburg, 2004. 168 p.

4. Yuryev Y. L., Soldatov A. V. Thermochemical processing of wood in conditions of forestry enterprise // Forest
magazine. 2005. Ne 3. P. 113-118.

5. Yuryev Y. L., Markov L. 1., Shageev R. B. Dependency properties of charcoal briquettes from wood species
and conditions of briquetting // Hydrolysis and Wood-chemistry Industry. 1985. Ne. 4. P. 11-12.

6. Ponomarev O. S., Yuryev Y. L. Production efficiency by charcoal briquettes / Woodworking: technologies,
equipment, management of the twenty-first century writings of V International Euroasian Symposium, Ural State
Forest Engineering University. Yekaterinburg, 2010. P. 154-157.




ONeKTPOHHbIN apxuB YIJITY

82 Jleca Poccuu u xo3s1icmeo 8 HuUx Ne 4 (59), 2016 . j

7. Pat. 118960 Russian Federation. Plant for the production of charcoal and blend. Ponomarev O. S.,
Yuryev Y. L. Feb. 21, 2012.

8. Ponomarev O. S., Gindulin I. K., Yuryev Y. L. Variations produced by charcoal briquettes // Forest
magazine. 2013. Ne 1 (331). P. 107-111.

9. Drozdova N. A., Yuryev Y. L. Activation of birch and aspen charcoal // Bulletin of the Technological
University of Kazan. 2012. Vol. 15. No. 13. P. 147-148.

10. Drozdova N. A., Yuryev Y. L. Study of the sorption properties of active charcoal under static conditions
// Bulletin of the Technological University of Kazan. 2013. Vol. 16. No. 19. P. 83—84.

11. Pat. 2051097 Russian Federation. The method of activating the carbonized materials. Panyuta S. A.,
Yuryev Y. L., Stakhrovskaja T. E., Shishko L. I. Nov. 25, 1992.

12. Yuryev Y. L. Technology wood-chemical industry. Part 1: Pyrolysis of wood. Yekaterinburg, 1997. 99 p.




	Обложка ЛР_4_2016
	Журнал_04_2016



