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MOJEJIHUPOBAHHUE BO3I[EFICTBH$[ TEXHOI'EHHbBIX
SATPAZHEHUU TTPEAIPUATUNU HA JIECHBIE DKOCHUCTEMbI
KAPIIMHCKOI'O JIECHUYECTBA

B nHacrosiiee Bpemsi MHOTHE JIECHBIE OHMOTEOIIEHO3bl MHUpPA HUCHBITHIBAIOT
CTPECCOBBIE BO3JEHCTBUS OT aTMOC(EpPHBIX BHIOPOCOB MPOMBIIIUICHHBIX TMPE/I-
npusATAi. M3ydenne BO3AeMCTBHS aHTPOIIOTEHHBIX 3arpsi3HEHUM Ha neca Poccnn
C NMPUMEHEHUEM METOJOB CUCTEMHOIO aHajiu3a SBJISETCA HE TOJbKO BAKHOU
TEOPETUUYCCKOU MPOOIEMOM, HO U aKTyaJIbHOW MPUKJIAIHON 3a1auei.

Hamu mpesacraBieHa MMHUTAIIMOHHAs MOJENb BO3JCUCTBUS BBIOPOCOB
npeanpuatuii nBetHo Mmetamryprun OAO «bA3» (pumman «PYCAJI») Ha
JIECHBIE DKOCHUCTEMBI Ha puMepe KapnuHCKOro JeCHUYECTBa.

JlanHasi Marematuueckas MOJENb BIUSHHUS aTMOC(EPHBIX BBHIOPOCOB Me-
tajuryprudeckoro komomHatra OAO «BA3» Ha JecHble 3KOCHUCTEMBI MOKET
MPUMEHSITHCA JUIsl MPOTHO3UPOBAHMS 30H JETPAJalliU JIECOB BOKPYT MPEIIPH -
THUM, OCHOBHBIMHU BBIOPOCAMH KOTOPBIX SBJISIIOTCS TsXKeble MeTauibl. C moMo-
I[bI0 MATEMATUYECKOI'0 METO/1a MOKET ObITh BBISIBJIEHA 3aBUCUMOCTb ITMHAMUKH
MPOAYKTUBHOCTU PACTUTEIBHOCTH OT KUCIOTHOCTH OCAJKOB, OJATBEPKICHA 3a-
KOHOMEPHOCTb YMEHBIIICHUSI CTENIEHU YCTOMYMBOCTHU JEPEBHEB K 3arpsi3HECHUSIM
¢ Bo3pacToM. Bo3MOXKHO Tak»e BBITIOJIHEHUE 3a7a4 MIPUPOI00XPAHHON TTPaKTH-
KM, B TOM YHCJI€ TaKMX, KaK pacdyeT OMOJOTHYECKOTo yIiiepOa, HAaHECEHHOTO
JIECHOM SKOCHCTEME, OLICHKA PUCKA BO3JICUCTBUS HA IPUPOJHYIO CPEY.

Xapaxkrepuctuka Kapnunckoro jiechnuecrsa. OCHOBY pacTUTEIIBHOCTH
COCTaBJISIIOT TEMHOXBOMHBIE Jieca U3 €U, Oepe3bl, MUXThI, COCHBI U JINCTBEHHU-
uel: 3b 3C 2E 1JI 1IIx. IInomane 3KCIulyaTallMOHHBIX JPEBOCTOEB B JIECHOM
dbonne CBepaoBckoi obnactu coctaiser 11862,648 Thic. ra, B TOM YHCIIC
cnenblx M nepectoHbix — 3069,316 Teic. ra. Ha KapnuHckoe necHHuecTBO
MPUXOJIUTCS OJIHA U3 HAUOOJBIIKNX TUIOMIaAeH 3ThuX HacaxaeHuit — 7,1 % [1].

XapakTepucTUKa BJIMSIHUSA TEXHOT€HHOro 3arpsi3HeHusi Ha Kapnmn-
cKoe JieCHU4ecTBO. HanboibIM UCTOYHUKOM MPOMBIIUICHHOTO 3arpsi3HEHUs
BO31yXa Ha Tepputropun KapnuHckoro jecHuuectBa siBiisieTcs borocioBckuit
AJFOMMHUEBBIN 3aBOJ, PACIIONOKEHHBIN B ropojae KpacHorypeunck. Hamu u3y-
YeHbl UCTOYHUKHU BBIOPOCOB, pa3Mepbl BUIUMON 30HBI IUTPECCHUU, 30HAIBHOCTh
palioHa W THUIIBI PACTUTEIBHBIX ACCOIMAINI, MMEIONTNE HANOOIBIIYIO MPECTa-
BUTEILHOCTH JIJIs1 paiioHa uccienaoBanuii (Tabi. 1). OCHOBHYIO Maccy 3arpsi3Hsi-
10X BBIOpOCOB mpeanpusaTus 1BetHoi metamutyprun OAO «bA3» cocrass-
IOT CEPHUCTBIN aHTUAPU] U METAIIIIOCOICPKAILIUE TTBUIH.
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XapaKTCpI/ICTI/IKa 00BeKTa HCCIICA0OBAHM

Tabnuya 1

30Ha 1H- OCHOBHEIE TIpEI-
Uctounuk OcHOBHEBIE a1 pea
rpeccuu, 30HaIBHOCTH CTaBUTEIHU PACTH-
BbIOPOCOB BBIOpPOCHI 2
KM TEIBLHOCTH
OAO «bA3» SO,, Al, 1200 ITonzona Enb
CaepanoBckas MbLIb CEBEPHOU bepesa
0071acTh, TaluTu ITuxTa
r. KpacHotypbusck (Cesepnnbiii Ypan) | CocHa
JIucTBeHHMIIA

Ananu3 JUTEPATYPHBIX JdaHHBLIX MOJAC/IHN B03HeﬁCTBHH CEPHUCTOTO
raza Ha JIECHbI€ 3KOCHCTEMBI. PaCCMOTpeHHaH MOACIb MOXET OBITH
HCIIOJIb30BaHa I OOCHKHW W IIPOIHO3a HOCJ'ICI[CTBI/Iﬁ BOSHGﬁCTBHH KOHKPCTHBIX
TOKCHUKAHTOB Ha JICCHBIC DKOCHUCTCMEI B paﬁOHaX IIPOMBIINIJICHHOTO 3arpsA3HCHUS

(pUCYHOK).

S50z
A30T XBOH
N1
v buomornyeckas IlocTyIUIeHHe
Heopranudeckas A3oT .IpEBE‘CiIHBI H (HKcaIH ¢ OCATKAME
cepa XBOH - KOpHEH
51 N2 l J'
L AsoT
Asor MOB B YCBOAEMOI
Omax  Pacxon Ha N dopare N:
¢oTocHHTE3
CBsI3aHHBIE Sposni BEIHOC
Hepaszjaraembie
COE€TUHEHMUS

Cxema KpyroBopoTa a30oTa U Cephbl B JIECHOU IKOCUCTEME,
npunsTas B Moaenu (MOB — MepTBOe opraHu4ecKoe BEIIECTBO)

Ha ocHoBaHuM aHanM3a paccMaTpUBaEMOM MOJIEIH C/ACNIaH Psijl BBIBOIOB [2]:

1) npu o4eHb JIUTENBLHOM BO3IEUCTBUU MPOAYKTUBHOCTh YMEHBIIAETCS J10
TaKOW CTETMEHHU, YTO PACTCHHS THOHYT;

2) cpaBHEHUE pPE3yJIbTAaTOB BO3JICUCTBUSA OJAHUX U TEX K€ KOHIIEHTpalui
S0, Ha 22-netHue u 46-1€THUE TPEBOCTOM MOKA3aJI0, YTO MPHU PABHOM MPOIO-
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KUTEIBHOCTH BO3JEHUCTBUA OOJIbIIMI yiepd HaHOCUTCS 46-JIE€THUM IPEBO-
CTOSIM;

3) mpu JIOCTATOYHO CHJIBHBIX KOHIIEHTPALUSIX CEPHUCTOTO ra3za MpoAyK-
TUBHOCTb PE3KO CHIIKAETCA, 3aT€M HEKOTOpOe BpeMsi MeHseTcs ciabo, 3arem
CHOBA CHIDKAETCH.

MaremaTnueckasi Mo/eJib BO3AeHCTBUS TEXHOTeHHbIX BbLIOPOCOB
npeanpusitua OAO «bA3» Ha JiecHble 3k0cucTeMbl KapnuHckoro JjecHu-
yecTBa. /[ onucaHus OEUCTBUS 3arpsi3HEHUS KapnumHCKOTro JECHHYECTBA UC-
M0JIb30BaJach MOJIENb NepeHoca. B kauecTBe MHAMKAaTOpa 3arpsi3HEHHs Obuia
BbIOpaHa 3arpsA3HEHHOCTh CHEKHOI'O MOKpPOBa TsOKENbIMU MeTamuiamu [3]. To-
JIAYHAs MPOAYKLUS JE€PEeBa HEIMHENHO 3aBUCUT OT €r0 MacChl U BEJIUYMHBI 3a-
TpS3HEHUS. 3arpsi3HEHUE TOPMO3UT POCT JEpeBa, EUCTBYS HA TOAUYHBIN MPU-
POCT, BILUIOTH J0 MOJIHOM OCTAHOBKHU POCTa, MPUBOJIAIIEH K THOENN JepeBa.

[Ipennoxxena uaeHTUPUKALMSA MOJEIH, B KOTOPOM Macca JepeBa U3MEHs-
€TCs B COOTBETCTBUU C YPABHEHUEM:

ax

el GRS —bX)-(1-8p").

3neck X — Haj3eMHasi Macca OJJHOTO JiepeBa (BO3IYLIHO-CyXas Macca) Bo3pacTta
T (t =20, 21, ... ,100 ner);

P — BEIIMYMHA 3arps3HEHMS,

a, a, f, Y — ko3ddULMeHTsI, KOTOPbIe HEOOXOIUMO MOI00paTh TaK, YTOOBI
peasibHasi AEMCTBUTEIHLHOCTH OMKCHIBAJIAch C HAMOOIbINEH TOYHOCTHIO;

f — ko3 pULMEeHT, XapaKTepU3yIOLUUi CUITy JEHCTBUS 3arps3HEHHUSL.

Mogaeas pocra pacTureabHOCTH B KapnuHCcKoM JiecCHHYeCTBE B OTCYT-
cTBHe 3arpsisHeHuil. J[J11 uaeHTUpUKALMK MOAEINU B OTCYTCTBUE 3arpsi3HEHUN
rcnoJib3oBanuck nanHeie H.M. Kazumuposa u P.M. Mopo3zoBoii [4]. g nHauana
CPaBHUBAJIUCH MACChI JIEpEBAa B MAKCUMAJIbHOM BO3pacTe Ha OOJIbLIOM paccTos-
HUW OT UCTOYHUKA 3arpsA3HEHUs], TI€ ACHUCTBUE 3arpA3HEHUN IIPAKTUYECKU OT-
cyTcTByeT (Tabm. 2, 3).

Tabnuya 2

3HaueHus mapaMerpa a mpH yciaoBus, uro napametp a = 0,5 ¢pukcupoBan

[Topoma nepeBa a a TouHocTh, %
Enb 0,132 0,5 55
Cocna 0,165 0,5 49
bepesa 0,323 0,5 22
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Tabnuya 3

3HaueHHUs MapaMeTpa a Mpyu yCIOBUHU, YTO ApaMETPhI a U & BapbUPYIOTC

[Topona nepena a a Tounocts, %
Enn 1,250 0,113 33
CocHa 1,125 0,167 24
bepesa 0,766 0,391 8

Mopaenb pocta pacTuteabHOCTH B KapnnHckoM jiecHHYeCTBe B peKH-
Me JeiicTBus 3arpsisHennid. [locne onpenenenus napaMeTpoB MOJEIH B OTCYT-
CTBHE 3arpsi3HEHUI MPOBOAWIACH UACHTH(HUKAIUS MOJCIW MPU HAJIUUUU 3a-
rpsi3HeHui (Tadun. 4, 5). st Toro 4roObl «BKIIOUHUTH) JEHCTBHUE 3arpsA3HEHUM,
HE0OX0MMMO OBLIO ceiaTh MmapaMeTp S OTIUYHBIM OT HyJs. JlelicTBue 3arpss-
HEHUs OMUChIBaeTCs KodhdUuireHTamu  u y.

Tabnuua 4

3HaueHus mapaMmeTpa [ Ipu yCIOBHH, YTO napametp Y = 2 (hbuKcupoBaH)

ITopona nepesa B y Tounocts, %
Ens 0,0000000879 2 42
CocHa 0,0000002116 2 34
bepesa 0,000000001 2 81
Tabnuya 5

Wnentuduxarust Moaeny, Korjaa mapaMeTpsl S U Y BapbUPYIOTCS

Ilopona nepesa B y TounocTs, %
Enb 0,00000112 1,366 42
CocHa 0,000000879 2,122 34
bepesa 0,0000005 0,901 81

PaccmoTpenHass Mojenb MOKa3bIBa€T, YTO MPH OAMHAKOBBIX MPHUPOIHBIX
YCIIOBUSIX COCHA B HAUOOJIbLIEH CTENEHU MOBEPKEHA IEUCTBUIO 3arpsi3HEHUS, B
MEHBIIIEH CTENEeHH eMy IMOJBEp)KeHa €llb, Oepe3a camasi BBIHOCIMBAs M3 TpeX
nopoA. Ilpu onMHaKoOBBIX 3HAUYCHUSIX KOIPHUIIMEHTA Y CTETIEHb 3aBUCUMOCTH
npupocta cocHel oT 3arpsizHeHus f = 0,0000002116, B 2,4 Gonpie, yeM enu:
B = 0,0000000879. Enp oGnamaer OoJjiee BBICOKOW CHOCOOHOCTHIO K HOBO-
00pa30BaHMUIO BETBEH U3 CISIIIUX MOYEK, YEM COCHA, U TO3TOMY 0oJjiee YCTONUMBA.

Jlns obecrieueHus] HEMPEPBHIBHOTO JIECOMOJIb30BaHUs B ycioBusx Kapnun-
CKOT'O JIECHUYECTBA, IJle MPOU3PACTAIOT CMEILIAHHbIE JIECOHACAKACHUS, 11eJIeCO-
o0pa3Ho ucnojib3oBaTh AuddepeHimpoBantbie pyoku. OCOOEHHOCTh UX COCTO-
UT B TOM, YTO OHM BeayTcsa AU EpEeHIIMPOBAHHO OT BO3PACTHOTO CTPOCHUS
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JPEBOCTOEB, 0OecreurBasi MpyU 3TOM MOBBILIEHUE TPUPOAHBIX (PYHKIUN Jeca U
KOMITJIEKCHOE HCIOJIb30BaHUE TOBapHOM JpeBecuHbl. uddepeHumpoBaHHbie
pyOKuM B CBOell OCHOBE HampaBieHbl Ha (POPMUPOBAHHE BETPOYCTOMUMBBIX
HACaXJCHUI, 0COOCHHO MpHU pa3pab0TKe €IOBO-MUXTOBBIX APEBOCTOEB; UCIOIb-
3YIOTCSI C TOU 1EJIbI0 UMEIOIIUECs TPUPOAHbIe (YHKIIUU Jeca U TEXHOJIOTuYe-
CKHE TIPUEMBI TPH pa3paboTke jecocek [S].

JI1sl cOBEpIIEHCTBOBAHUS JIECOYIPABIEHUSI M 00O€CleueHus J0CTyna Io-
TpeOuTenst K cepTU(UIMPOBAHHBIM JIECHBIM MPOAYKTaM HEOOXOAMMO Tpeay-
CMOTPETh CHCTEMY JIeCHOU cepTudukaruu [6]. OCHOBHBIMU HEISAMH CEpTU(U-
KALIMY SIBISIIOTCA:

— BEJICHUE JIECOMOJIb30BAHMS U JIECHOTO XO35KCTBA HA MPUHLHUIIAX MOCTO-
SIHCTBA U HEUCTOUIUTEIIBHOCTH;

— COXpaHEHUE U YIYUYlIEHUE COCTOSHUS PUPOTHOM OKpYKaIOLEeH Cpeibl;

— TIOBBIIIEHHE COLIMAIBHO-3KOHOMHUYECKOIO OJIaronoyiyuns pabOTHUKOB
IPEANPUATHS U MECTHOTO HACEIICHUS;

— IpeJOTBpalleHNE HE3aKOHHBIX PyOOK.

Pe3ynbraroM mpoBenEeHHBIX paboOT SBISETCS CEPTHU(PHUKAT, MOATBEPHKIAIO-
MUK cOOTI0ACHNE MEXTYHApOAHBIX TPEOOBAaHUI yCTOWYMBOrO yNpaBiICHUS Jie-
CaMU ¥ OTBETCTBEHHOTO JIECOIIOJIb30BAHUSI.
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