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JKoJI0rU4eCKue aCreKThl
Pa3BUTHUSA TEXHOJIOTUMN

M 000pyA0BaHMSA AJIA JOOBIYM
M nepepaboTKu Topda

MpuBeaeHbl METOA0NOIMYECKME U HAayYHbIe OCHOBbI CO3aHWA TEXHONOTMIA 1 obopyaosa-
HWA ana 4obblun 1 nepepaboTku Topda, cnocobeTBytOWME coxpaHeHUto TopdaHoro poHAaa
1 rapaHTMPOBaHMIO IKONOrMYECKOM 630NacHOCTM PernoHa 3a cyeT coxpaHeHua buocdep-
HbIX QYHKLMI TOPHAHO-60NOTHBIX KOMNNEKCOB.

Kniouesble cnosa: TopdaHbIe MECTOPOXKAEHUA, BuochepHble GyHKUMM, TEXHOTeHHble dak-
TOpbl, TOpHAHOE NPOU3BOACTBO, IKONOTUYECKan 6e30nacHOCTb, BO306HOBNAEMOCTb

pecypcos.

KoHTakTHaa uHpopmauums: volod-g@mail.ru

HOrorpaHHble 6uochepHble

GYyHKIMU TOPPAHBIX MeCTO-
poxzaeHu# [1] uMeroT BaXKHOe 3Ha-
YeHue B NoJJiepKaHUM IKOJIoTHYe-
CKOTO paBHOBECHS] HA 06'BEKTHOM,
MECTHOM, PErHOHaJIbHOM, MJaHe-
TAapHOM M Jla)ke Ha KOCMHUYeCKOM
ypoBHsiX. HekoTopbie 13 3TUX QyHK-
yui (6uosioruyeckas, akKymyJis-
THBHAs1, ME)XKPYTrOBOPOTHas, IaH/-
wadTHasi) He3aMEeHUMBI, T. €. OHH
NPUCYLIH TOJBKO TOpdsAHO-60/10T-
HbIM KOMIUIEKCAM, U JIpyTHe MeCTo-
o6uTaHUs Ha Cylle - JIeca, Jiyra, cTe-
IH, CeJIbCKOX0351HCTBEHHBIE YTO/bs
He CIOoCO6HbBI UX BBIMOJHATH [2].
BriosiHe noHsiTHA 03a604eHHOCTh
3KOJIOTOB U UX XKeJIaHHe COXPAHUTh
TopdsiHO-6010THBIN POHJ B ecTe-
CTBEHHOM COCTOSIHUM, TOCKOJIbKY
LISl IPEeKpalleHUs BLITOJIHEHUS UM
60JibIIHHCTBA 6HOCHEePHBIX QYHK-
1iM# AOCTaTOYHO OZAHOTO TEXHOT€H-
Horo dakropa - ocyweHus Topos-
Huka. Ho c passuTheM obuiecTsa
TOpdsSHO-6010THbIE KOMIJIEKCHI
npuo6pesin HoBble MPUPOAHO-X0-
3gUCcTBeHHbIe QYHKIHHU, CIIOCO6-
CTBYHOI[ME 3KOHOMUYECKOMY
H KyJIbTYPHOMY pa3BUTHIO YesloBe-
yecTBa. B Tex crpaHax, rae Topds-
Hbl€ pecypchl 3HaYUTEJIbHbI U ILHU-

POKO UCMOJIb3YIOTCA B pa3IU4YHbIX
OTpac/sx, BPs JiM 1ies1ecoo6pasHo
paccMaTpuBaTh UX HETPUKOCHOBEH-
HoCTb. BoJiee peasibHbIN MyTh — 3TO
MOMCK KOMIpOMHCCa, pa3paboTKa
«3KOJIOTHYECKH LAAAIIUX» TEeXHO-
JIOTMM ¥ MALLMH /1151 J06bI4M TOP®a,
npuyeM B MacuiTabax, 6uocpepHo
COBMECTHUMBIX, U 110 TAKUM CXeMaM,
KOTOpbIe 06ecrneyruBaoT BO306HOB-
JISIEMOCTb 3aMacoB Ha MOJKOHTPOJIb-
HOW TEePPUTOPHH.

Jlo6biya Topda 065a3aTeNbHO
npejroJiaraeT ero u3Bje4eHue, IKc-
KaBallMIo, T. €. HapylIeHHe 1leJI0CT-
HOCTHU TOPDSAHOrO Tesa, a MeX/y Te-
KYLIMM MeXaHH4YeCKHUM COCTOSTHHEM
TopdsiHOTO TeJsa, ero 6oTaHUYe-
CKHM COCTAaBOM U PaCTUTE/IbHOCTbIO
CyLeCTBYeT NOCTOSIHHO 0GHOBJIA-
rouasics cBsi3b. [lockosbky pusunye-
CKHe CBOMCTBA CTpaTUrpadpuiecKkux
rOpU30HTOB TOPda B 3a/I€XHH B KaXK-
[bIii MOMEHT 3aBUCAT OT MEXaHHYe-
CKOT'0 COCTOSIHUSI BCEro TOPpPsHOTO
Tesa [3], To U 6uochepHble GYyHK-
L[MM pa3pabaTbiBa€MOro TOpPsaHHU-
Ka U3MEHSIIOTCS, ¥ He B JIy4ILyIO CTO-
poHy. TakuM 06pa3om, 151 KaXxK0ro
OT/1€/IbHO B3SITOTO MECTOPOXK/[€HHUS
peasbHO U aKTyaJIbHO CO3/laHue
HUMEHHO «3KO0JIOIMYEeCKH A UX»

B. A. THEYLLEB,

KaHA,. TeXH. HayK
(HaumoHanbHbI yHUBEPCUTET
BO/HOrO X03AKCTBa
1 NPUPOAONONbL30BAHUA)

TEXHOJIOTHH U 060pyAOBaHUA /IS
n06b19M Topda.

W3BecTHO, YTO OCylLIeHHEe TOp-
(SHUKOB — He TOJIbKO IJIaBHAs MIPH-
YHHA MOTEPH UMU MHOT'OYHUCIEHHbIX
6uochepHbIX PyHKIMH, HO U paKTOP
peasibHO#M yrpo3bl UX Aa/ibHEN1Iero
cyuectBoBanus [1]. [oaTomy Hau-
6oJiee paJMKaJIbHbII BEKTOpP yCO-
BEpIIEHCTBOBAHUS TEXHOJIOTHH /10~
6bIYHM — pa3paboTka TOPPAHBIX Me-
CTOPOX/IeHUI 6e3 UX oCcylleHHs.
[IpeasioxKeHHe BBIMISAUT abCypAHO:
ocyueHue TopdsiHUKA - 3TO NepBbIi
3Tan ocBo60X/jeHus Topda OT r/1aB-
HOro 6aJslylacTa — BO/ibl, @ TaKXe CO-
3/laHKe YCJIOBUH ISl Iepe/iBUXKe-
HHUS TEXHUKH M0 3aJIeXH, KoTopas
JlaXke B OCYLIEHHOM COCTOSIHMH 1B~
JISIeTCs1 JIETKO JleOpMHUPYEeMbIM 0C-
HoBaHueM. Ho onbIT cTpad CKaH/AH-
HaBUHU U BanTuu nokasbiBaeT, YTO
06e npo6JieMbl MOTYT ObITh CMATYe-
HbI TIPH 3KCKaBallMK Topda B 3UM-
HUM MepHo/: BJara yAajasercs U3
6/10k0B A06bITOr0 TOpda nyrem
BbIMOpaXkuBaHus (cy6auManuu),
a mpoMepa3iuas 3ajexb UMeeT HeCy-
I[yI0 CIOCOGHOCTD, AOCTATOYHYIO
JIIs TiepeMelleHUsl MalluHbI, OCHa-
I[EHHOM CreluaJbHbIM pe3aKoM
(HanpuMep, KOHCTPYKIMH Steba nin
Tulgus AB). OfiHaKo TaKMM CIOCO-
60M MOXHO /106bITh BOJIOKHUCTBIN
TOop¢ BEpXOBOro THIMa, NpeJHa3Ha-
YeHHbIH /I TPUTOTOBJIEHUS pac-
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Cpepnsisa cre- | I[THucTocTh | KoadoduuueHT c6opa ppesepHoro
TneHb pasJjioxe- | €051 TOp- | Topda a B roAbl 3KCIUIyaTALHMHU 1110~
Hus ToppaB | saHOM 3a- mazaen
CJI0€ 3a/IeXKH, | JIeXH IIy-
CHMMaeMoM 3a | GMHOM /0 | nepsbiii | Bropoi | |OC CAYIO-
ce30H, % 0,5M, % e
Jo1 0,55 0,60 0,65
Jlo 30
Cabiie 1 0,50 0,55 0,60
C 30 Jo1 0,60 0,65 0,70
BbIlLIE
Cebiue 1 0,55 0,60 0,65

THUTEJIbHBIX Cy6CTPaTOB, I0CaL0YHbIX CMECEH U UCII0JIb-
3yeMblH B IaHAIAaTHOM AM3aiiHe. YYUTBIBasA, yT0 96 %
YKpauHCKOro Topda OTHOCUTCS K HH3MHHOMY THITY U 0-
6bI4a BeIeTCs MPEeUMYyLIECTBEHHO ppe3epHbIM CIIOCO-
60M i1 TONJIUBHBIX LieJied, ONbIT 3UMHEH JOObIYU
MaJIonepCrneKTHBEH.

Pea/ibHbIH NyTh YMEHbIIEHHsI HETAaTUBHOTO BJIHS-
HUS OCylIeHUs] TOPGSIHOrO MECTOPOXKAEHHS Ha 9KOJIO-
I'MI0 CaMOro TOpdsIHUKA U NPUJIeramled TEpPUTOPHH —
3TO COKpalleHHe OCyIlaeMOH MJIOUAZyu NPHU OJHOBpe-
MEHHOM U COOTBETCTBYIOLIEM YBEJIHUYEHUH CE30HHOTO
c6opa Topda ¢ eguHHULBI MIoWAAK. [11aHOBBIH CE30H-
HbIH C60p paccYUTHIBAIOT O popmyie [4]

qc=qn,
rie q - UUKJIOBOM c6op c 1 ra ¢ppesepHoro Topda ycioBHOH
(40 %) B@XXHOCTH, T;
n - MJIaHOBO€ KOJIMYECTBO TEXHOJIOTHYECKHUX LUKJIOB
3a Ce30H.

Kak cnenyeTt u3 ¢popMyJibl, Ce30HHBIH C60P MOXHO
YBEJIMYUTH [IPY BO3paCTaHHUH LIMKJIOBOTO cO0pa U (MJIH)
KOJIMY€ECTBA ILIUKJIOB.

[11aHOBBIN LIMKJIOBOM COOP 3aBUCHUT OT IJIyOMHBI h
¢dpesepoBaHus TopdsiHO# 3a/1exKH, ee IJIOTHOCTH P, Ha-
4aJIbHOM Wy U yCJIOBHOH Wy BJIQXKHOCTH TOpda, a TAaKXKe
oT ko3¢ duueHTa c6opa ppesepHoro Topda o, KOTO-
pbIH yYUTBIBaeT NOTepyu Gppe3epHOM KPOIIKH NPH CyLI-
Ke U ybopke [4]:

q =hp(100 - w)a /(100 - wy).

[ny6uHa ¢ppe3epoBaHHsi - HOpMATHUBHbBIN IOKa3aTeJb
¥ ero 6JIM30CTh K ONTHUMYMY NOATBEPXK/€Ha MHOT0JIET-
HHUM ONBITOM (MMEHHO NpHU h = 12 MM B KJIUMaTHYEeCKHX
YCJIOBHSIX YKpauHbI yJaeTCs NOJYYUTh HauOOJIbLIHH ce-
30HHBIN c60p Topda). Ha urKI0BO#M COOP TaKXKe BJIUSET
CTeneHb oCylieHUsl TOpGSHOM 3aJIeXKU: YeM MeHbllIe Ha-
YaJibHasi BJIQXKHOCTb Wy, TeM 6osiblie q. Ho Haubosbmui
MOTEeHL{HaJI MOBbILIEHHs IIUKJIOBOr0 c60pa UMeeT Ko3d-
bULHEHT o, HOpMATHBHbIE 3HAYE€HHsI KOTOPOTO AAJIs HU-
3UHHOrO Topda NpuBeJeHbl B TabuLe [4].

W3 Tabnuipl BUIHO, YTO COBPEMEHHBIE TOOBIBAIOIINE
KOMILJIEKCHI «MMEIOT NpaBoy» Tepsath ot 30 no 45 % topds-

HOM KpOLIKM. AHaIM3 NMOTEphb MOKa3al, 4yTo OobIIe BCEro
KPOILIKA TEPSETCS TIPH BBHITIOTHEHHH ONEPalMy BaJIKOBaHHUS,
T. €. TIPY NepeMELeHIH Top(da 13 paccTUia B KOMITAKTHBIN
BAJIOK JUIs AaJIbHEHIIeH ero yoopku. Menkue 4acTUIlb! Top-
(a, npocKakuBas B 3a30p MEXIY HIKHEH KPOMKO# BaJIKyIO-
IeH TIOCKOCTH H MOBEPXHOCTHIO MO0JIs, HE MONajaloT B Ba-
nok. bonee miuoTHoe mpukaTHe OTBajla BAJIKOBATels K MO-
BEPXHOCTH 3aJI€XKU BeleT K noAdpe3epoBaHUIO NOCIEIHEH
M KaK CJIEICTBUE — K TOBBIIICHUIO CPEIHEH BIAXKHOCTH Ma-
Tepuaia B BajIke. JByX- HJIM TPEX4aCOBOM TEXHOIOTUYECKUH
pa3phbiB MEXIy ONEpalMsAMU BaJKOBaHHA H yOOPKH JIMIIb
YaCTHYHO YJTy4LIAET MOJI0XKEHHUE: BIaXKHbIE YacTHLbI Topda,
Xa0THYECKH pa3sMEILECHHBIE 110 BCEH IUIOIA i CeYSHUs BaJl-
Ka, He MMEIOT HaJUIeXAIUX yCIOBHH Juisi OBICTPOro JOCTHU-
JKEHHsI HOPMATUBHOM BIIAXKHOCTH [5].

ABTOpOM (B COaBTOPCTBE) OB MpEAIoXKeH crnocod ¢op-
MHpPOBaHHs BaJIKa M yCTPOMCTBO IJIsI €10 OCYIIECTBICHU [6],
TI03BOJISIOIINE 3HAYUTENIBHO COKPATUTh NOTEPU U CHU3UTH
BJIQXHOCTB Topda. PaccTin dpesepHOii KpOLIKH TONIHHOM
hy, (pHc. 1) yCIOBHO pas/ensioT Ha /1B CIIOS: CyXOM BEpXHHIA
u OoJnee BIaXHBIH HIKHUN. BajkoBaHHE IPOMCXOIMUT clie-
JyIOmMM 00pa3oM: BaJIKYIOLIME KPOMKH MEPBBIX OTBAJIOB
CHUMAIOT JIMLIb BEPXHHUH CJI0H paccTHIa TONIMHOM /4 1 06-
pasyloT NepBHYHBIN BaJIOK cyXoro Topda. Bropbie oTBasi
niepeMeIlaloT BECh OCTaBILIMICS CIIOH paccTHia /) B BaJIOK,
pa3mernas 3TH Oojiee BIaXKHbIE YaCTHIIbI TOBEPX NEPBUYHO-
ro Bajika. Takum 06pa3oM co31at0TCst XOPOIINE YCIIOBHS VISt
ObIcTpeiiiero HcnapeHust U3 HUX BJIAaru: KOHTAKT YaCTHIL
C 3QJIEKBIO OTCYTCTBYET, @ CyXH€ YaCTHIIbl HE 3aTPYIHSIOT
a’palMy CyIIMMOTO CJIOS U HE MPENSTCTBYIOT COHEYHBIM
JTy4aM TporpeBaTh BaJIOK.

IIpoBeieHHBIE PKCIEPUMEHTHI M DKCILTyaTal|s OTBITHO-
ro obpasua BaJKoBaTess Ha MPOTSHKEHUH Ce30Ha JA00BIYH
B YCIJIOBHSIX JICHCTBYIOLIETO MPOHM3BOACTBA (TOphsiHOE Me-
cropoxaenre Crynno Jlybenckoro paiiona PoBeHcko# 006-
JIACTH) MOKA3aJIM, YTO MIOTEPH IPH BAJIKOBAHUH HE MPEBbILIA-
10T 10 %, a BnaxHocTh youpaemoro Topda CHIWXKaeTCs Ha
4—7 % [5]. U3 3TOr0 CrieyeT, 4To TOMBKO 3a CYET CHIDKSHHUS
notepb Topda ero ce3oHHbIH cbop Bospacraer B 1,3 — 1,6
paza. COOTBETCTBEHHO Ha CTOJIBKO )K€ COKpaIaeTcst Heo0xo-
JUMasi TUIomaab yyacTka nooeryu. Ecnm ydects, 4To CHH-
YKEHHE BIIAYKHOCTH TOP(SHOTO CHIpbsi Ha 1 % MoBbIIIaeT npo-
W3BOAUTENBLHOCTh TOpoOpHKeTHOTO 3aBoza Ha 2 — 3 %, TO
JIOCTHTHYTO€ yMEHBIIEHHUE BIAKHOCTH (pe3epHoro Topda
YBEJIMYMBAET NMPOU3BOAUTEIBHOCTH 3aBoza oT 8 1o 21 %.
B o6mem urore, 6naronapst BHEAPEHHUIO NPEIIONKEHHOH TEX-
HOJIOTHH BaJIKOBAHUS, MOXKHO JIOCTUTHYTh YMEHBILIEHHS ILI0-
maau none 1o6bau B 1,4 — 1,9 pasa 6e3 cHxeHus: oobema
npousBozcTBa Toppobpukera. Takoe cokpalieHHe ocyuae-
MBIX U pa3pabaThIBa€MBbIX IUIONIA/IEH YMEHbILAET TEXHOTEeH-
HYIO Harpy3Ky Ha TOp(sHOH MacCHB ¥ CIIOCOOCTBYET BBINON-
HEHMIO MM IPUPOAHBIX OnocdepHbIX pyHKimit. OnHaKo u3-
JIO)KCHHBIN NMPUHLIUI BAJKOBAaHHS 10 CHX NOpP HE MOJYYHII
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Puc. 1. Cxema GopMHUpOBaHUS JBYXCI0MHOrO Basika: 1 U 2 —
OTBaJibl BTOPOM U NepBbIi; 3 ¥ 4 — BaJIKU NepPBUYHBIN U BTO-
PUYHBIH; 5 — C/I0M BJI2XKHOH TOPHAHONU KPOLIKH.

HaJIJIeKAalIero KOHCTPYKTOPCKOTO BOILUIOILEHHS M HE BHEJIPEH
B IIPOHU3BOJICTBO.

[Tpo6nema nomHOTHI BEIpaOOTKH MECTOPOXKICHHUH TaKKe
MMEET HEMOCPE/ICTBEHHYIO CBA3b C pa3MepaMH JKCILTyaTa-
LIMOHHBIX TUIOLIazIei: YeM Gonblie 3anacoB Topda 0cBOEH-
HBIX MECTOPOX/EHUH OCTAlOTCsl HEBBHIPAOOTAHHBIMH, TEM
6oJbILIe HOBBIX IUIOLIA/IEH OCYIIAOTCS M BOBJIEKAIOTCS B Ce-
Py NPOM3BOJICTBA, YTpauMBasi CBOM MoJie3Hble buochepHbie
(hyHKIMH K MCTTyCKas TUOKCH yriiepoaa B armocdepy. Onna
U3 BECOMBIX IIPUYHH HEIOIHOTHI cpabaThIBaHU IUIACTA TOP-
(a — noBBIILIEHHAs 30JIBHOCTH MPHIOHHBIX CIOEB 3aJI€XKH.
CornacHo tpe6oBanusam JICTY 2043 — 92 3ompHOCTH (hpe-
3epHOro Topda Kak ChIPbsi Ul H3TOTOBICHHS TOIUTHBHBIX
6pukeToB He nowKkHa npebiath 20 %. IoaTomy, koraa ot-
CYTCTBYET BO3MOXKHOCTb LIMXTOBKH BBICOKO30JIBHOTO TOpha
HHU3KO30JIbHBIM, HIJKHUI IUIACT 3aj1eXkHu ¢ 6omee BBICOKOH
30JIbHOCTBIO TOp(a ocTaeTcss HeBbIPaOOTAHHBIM.

He Bcerna BocTpeOOBaHHBIM OKa3bIBAETCS M BEPXHHH
cJ10i TOp(sTHOM 3aiexnH, pa3pabaTbIBa€Mblii B NEPBBIN IO
9KCIUTyaTalMd MecTOpoxaeHHusi. OCOOEHHO 3TO OTHOCHTCS
K TeM Top(siHUKaM, KOTOpPBIE IO Ha4alia POMBILIEHHOH pas-
PpabOTKH MCIIOIB30BAJIH B Ka4ecTBe cenbXxo3yroauid. Ocyme-
HHE M MHOTOpa30oBas BCHialika, GOpOHOBaHHE, KyJIETHBALIUS
TIOBEPXHOCTHOTO CJIOSl MPUBOJAT K OKUCJIEHHIO OpraHuye-
CKOM cocTaBisioliei Topha, ero MUHEpaJIM3alyy, T. €. Mo-
BBIIIEHHUIO 30JIbHOCTH IU1acTa. CIoif TAKoro BBICOKO30JIbHO-
ro Top(a CHUMaIOT BMECTE C 04ECOM M CKJIAZMPYIOT B OTBa-
JIbl B KAYECTBE HEKOHIHLIMOHHBIX OTXO/IOB. YIIy4IIUTh CH-
. TyalUIo 1o3BoJisieT oboraienue ppesepHoro Topda odes3o-
nuBaHueM. MccrenoBaHus MOKa3aiy, YTO 30JbHOCTh OOIb-
IIMHCTBA HEKOHIULIMOHHBIX TOPHOB MOKHO CHHU3UTH [0
10— 14 % [8].

5 Ha npeccosaHue

10

Puc. 2. [lpyuHuuMnuanbHasg cxeMa CHHXKeHHUs 30JIbHOCTH
¢dpesepHoro Topdpa MeToLOM NHEBMAaTHYECKOH cenapauuu
B IIpOLeCCe ero UCKYCCTBEHHOM CylIKHU: 1 — TeXHoJIoruye-
cKasl Tonka; 2 — ¢ppesepHblit Topd; 3 — 6yHKep Cbipbst; 4 -
ra3oxoj; 5 - mHeBMocenapanuoHHass Kamepa; 6 U 7 — Topd
MOHW)XEHHOM U NMOBbILIEHHOH 30JIbHOCTH; 8 — MUTATENb TeX-
HOJIOTHYECKOH TONKH; 9 — TopdorasoBasi CMeChb B CYLIHJIKE;
10 - ppIMOBBI€ ra3bl.

Pazpaborans! crioco® oforanieHust BHICOKO30JIbHOTO (pe-
3epHOro Top(a myTeM ero MHeBMaTHYECKO# cenapauuu [9],
YCTPOMCTBO 1JIsi BUOpOCENmapauy U3MeIbYeHHOro Topda
[10] 1 cnoco6 u3roroBieHus TopdocoaepIKaIiero TorIBa
W3 HU3KOKOHMIIMOHHOTO chipbsi [11]. DTo co3maer mocra-
TOYHO MPEANOCHUIOK JUIs CO3JaHHs IPOMBILIIEHHBIX TEXHO-
JIOTHH U CPeACTB 00OrallieH s BEICOKO30IbHBIX TOP(OB, MO-
3BOJISIET TIOJIHEE M3BJIEKATh IOJIE3HOE UCKOMIAaeMOe U3 HeJlp
U T€M CaMbIM YMEHBIIHTH MOTPEOHOCTH B BOBJICYEHHUH IO/
pa3paboTKy HOBBIX IUIOLIAeH MecTopokaeHHiH. HekoTopeie
3JIEMEHTHI 3asBJICHHBIX TEXHOJOTHH MPOIUIM YCIEHIHYIO
anpo6aLHio U BHEPEHBI B IIPOU3BOJICTBO.

[TokazaHHasi Ha pUC. 2 NPUHLMITHATIBHAS CXeMa CHIKeE-
HHUS 30JIBHOCTH (pe3epHOro Topha METOOM NMHEBMaTHYE-
CKO¥ cernapalyy B POLECCE ero HCKYCCTBEHHOH CYIIKH BHE-
npena B 2011 r. na ManeBuuckom Topgo3asoze ['T] «BoibiHb-
Topd». B pesynbrare 30mpHOCTS TOpHOOpHKETA CHIKEHA HA
4 — 6 %. U3 OGyHkepa coipbs (pe3epHbli Topd nomaercs
B IIOJICYLLIMBAIOIHI PYKaB, IJIe «BCTPEYAETCS C IBIMOBBIMH
razamMu, FeHepupyeMbIMH TEXHOJIOTHYeCKoH Tonkoi. Obpa-
30BaBLIAsiCs TOP(Ora3oBas CMECh ABWKETCS YEPe3 CYLIHIIKY
B ra30X0JI, Ha KOTOPOM yCTaHOBJIEHA ITHEBMOCENapallMOHHast
Kamepa. YacTuiibl 301HOTO TOpda UMEIOT OOMNBLIYIO IUIOT-
HOCTb M BBICOKYIO CKOPOCTb BUTAHHUS, IO3TOMY OCaXKAAKOTCS
B KaMepe MHTEHCHBHEE, YeM MaJl030JIbHbIe YaCTHIbI MaJIOH
TUIOTHOCTH M HU3KOH ckopocTH BUTanus. OceBIuuii B OyHke-
pe Topd MOBBIIEHHOH 30JIbHOCTH MUTATENIEM HANPABIIAETCS
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B TEXHOJIOTHYECKYIO TONKY JUIsl CKMIaHuUsl, a CyXoi Topd mo-
HWKEHHOM BJIQ)KHOCTH MOJAETCS Ha MPECCOBAHHUE.

N3510)xeHHOE WILTIOCTPUPYET MHOTOTPAaHHOCTD BIMSHHUH
TEXHOJIOTH 100bIYM M niepepaboTku Topda Ha FKOJIOTHI0
TOp(sIHO-O0IOTHBIX KOMILIEKCOB, HA MX COXPAHHOCTb H BbI-
MOJTHEHHE UMH He3aMeHUMbIX OuochepHbIX pyHKImi. Mox-
HO M HY)KHO TOBOPUTb O «IL@JSLIMX» TEXHOIOTHUSX, HO IS
KaXX/I0r0 OT/IEJIbHO B3STOr0 TOP(HSHOr0 MECTOPOXKAEHHUS 10~
HATHUS «100b14a Topda» U «IKonoruyeckas 6e30macHOCTb
TOp(sIHMKa» HAXOAATCA B HEMPUMHPHUMOM MPOTHBOPEYHH
WIIH IPOCTO HECOBMECTHMBI.

Bonpoc skonornueckoi 6e30nacHOCTH LenecoodpazHo
paccmarpuBaTh Ha ypOBHE perioHa, B Maciitabe TopdsHoro
(honza cTpaHbl, MMes B BUly CO3/IaHUE CUCTEMbI KOMILIEKC-
HOTO MCTIONIb30BaHHUsI TOP(AHBIX PECYPCOB, yNPABIEHHS UMH
C Y4EeTOM CO3JaHHs YCIIOBHH /Ui BO300HOB/IeHUs. VIMEHHO
BO300HOBIISIEMOCTb — OCHOBA W IVIaBHbIH MPH3HAK IKOJIOTH-
yecKoi 0e30MmacHOCTH (COXPaHHOCTH) COOCTBEHHO TOp(dsi-
HBIX PECYPCOB M BBINOJIHEHHS CBOMCTBEHHBIX UM OHOCheEp-
HbIX (PYHKLHUI — HEOTHEMJIEMOH COCTaBIIAIOLIEH YKOJIOrHYe-
CKOTO PaBHOBECHS Pa3IMYHBIX YPOBHEH.

B0306HOB/IIEMOCTH TOP(SIHBIX PECYPCOB MOXKHO J10-
CTHYb NIPU OPraHU3aluK YNPABICHHs B TOPPSIHOM PETHOHE
T0 aHAJIOTHH C YTIPaBJI€HUEM JIECHBIM X035HCTBOM, KOT/1a Bbl-
pyOka ¥ BOCCTaHOBJIEHHE Jieca cOalaHCHPOBAHBI, CPEIHUH
pasMep JepeBbEB U 3anachl APEBECHHBI HA MOJKOHTPOJIBHOMH
TEPPUTOPHU HEM3MEHHBI. DKCIUTyaralus TopdsHoro Goxa
peruoHa J0/bkHa ObITh OPraHW30BaHa TAKKE LIMKIMYHO U TaK,
4T0OBI pabOTHI 110 MOTOTOBKE MECTOPOXKAEHHUH K pa3pabor-
Ke, 100bIue, MOBTOPHOMY 3a00/1a4uBaHUIO (peabuIIUTaLUuH
M peHaTypanu3aluy TOpQsHUKA) OCYILECTBIIINCH B TAKHX
NOCJIEIOBATELHOCTH U 00beMax, 4ToObl CyMMapHbIe 3amna-
cbl TOp(a B perHoHe 0CTaBaJIHCh HEU3MEHHBIMH.

Paccmorpum juis npumepa PoBeHckyio obnacte. Cym-
MapHasi I1011a b TOP(SHbIX MECTOPOXACHHH B IPAHULIE IIPO-
MBILILIEHHOH ITyOHHBI cocTaBisier 134 Toic. ra. Eciu B cde-
py xo3siicTBoBaHMs BoBieyb 100 ThIC. ra, TO MPH TEMIIE MpH-
pocra TonuuHbI riacta 0,9 MM B rofi Ha 9TOM MJIOIIAIH eKe-
rogHo Oyzner obpasoBbiBatees 900 ThIC. M3, HIIH 0KOJIO
135 ThIC. T TOpda B pacuere Ha BiaxHOCTb 40 %. D710 Mpu-
MEPHO COOTBETCTBYET COBPEMEHHOMY 00BEMY N00BIYH
['TT «PoBHOTOPd». ECiit 3TOT 06bEM HE npeBbIIaTh, TO MPH
NPaBUJIbHOM OpraHU3aLMK XO38iCTBOBaHUS TOP(sIHbIE pe-
Cypchl B 00/1aCTH HE UCTOLLATCSL.

BasxHo Takke, 4To Oy1yT BbIpadaThIBaTh «CTapbIey TOP-
(hstHBIE MECTOPOXIEHHS, KOTOPbIE TEHEPUPYIOT METaH — Orac-
HbIH MapHUKOBBIH ra3. A «MoJozibie» TOP(IHUKH B MpoLEeC-
Ce CBOEro HHTEHCHBHOTO Pa3BUTHS MOMJIOTAT U3 aTMOC(hephl
Jpyro# napaukoBelit raz — CO, u oborarar armochepy Kuc-
JIOPOZIOM, MPAKTUYECKH HE BBIIETISAS METaH.

[Tpennaraemblii METOJ SKCILTyaTalMu TOP(AHBIX pecyp-
COB pernoHa TpebyeT U3MEHEHHUs HIE0JI0THH, Oosee BbICO-
KOTO YPOBHS YIIPaBJI€HHs, YEM CETOHS.

BoiBoabl. LlenecooOpa3sHel 1Ba HamnpaBleHUs AEsTeb-
HOCTH TI0 COXpaHEeHHI0 TopsiHOro poHaa U 00ecedeHHIO
9KOJIOTHYECKOH Ge301aCHOCTH B pErHoHe: pa3paboTka 5Ko-
JIOTHYECKH LIAMIAIMX TEXHOIOTHI H 000py10BaHHs JUISl 110-
Ob1yn 1 nepepaboTku Topda; pa3paboTka cucTeMbl buochep-
HO COBMECTHMOTO MCII0JIb30BaHHs TOpdsiHOro (hoHaa ¢ yde-
TOM O0ecIiedeHHs ero BO30OHOBIISIEMOCTH U BBITTOJTHEHHUS TO-
JIE3HBIX SKOJOTHYECKHUX (DYHKIIHH.

[lepBoe HanpaBlieHHe CTIOCOOCTBYET CHHKEHHIO YPOBHS
TEXHOTEHHBIX BO3JAEHCTBUIT HAa TOP(YAHO-OONOTHBIE KOMII-
JIEKChI PETHOHA, a Pean3aliis BTOPOro Mo3BOJIAET PaJHKalb-
HO PELMTh BONPOC COXPAHHOCTH TOP(AHBIX PECYPCOB.
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