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HEKOTOPBIE ACHHEKTbI
TEPMOXUMHUYECKOI KOHBEPCHUU TOPDA

Kana. Texu. nayk, nou. JOCIOK 0. A., unx. )KHBPHUK C. B.,, KOPYMHEHKO C. B.

Benopycexuii nayuonanvhviil mexnuueckuil yHugepcumem,
ON10 «DHOKA»

CoracHo ‘Konnenmum sHepreTndeckoit 0e3omacHocTH PecmyOmmku bena-
pychb sHepreTudeckas 0€30MacHOCTh SBISETCS OAHON M3 HanOoJee BaKHBIX CO-
CTaBJIAIOIIMX HALIMOHAIIBHOM M 3KOHOMUYECKOW MOJUTHUKHU cTpaHbl. Kak n3Bect-
HO, C IIeNII0 TTOBBIIICHUST YPOBHS JHEPreTHUECKON He3aBHCcHMOCTH B bemapycu
TUIAHAPYETCST  YBEIMYUTH JIOJNI0 MECTHBIX BHJIOB TOIUIMB B TOILTUBHO-IHEP-
rernyeckoM Ganance (TOB) ¢ 16,7 % B 2003 r. 10 25 % B 2020 1. [1].

B xonme 2007 r. pa3paboranHa rocymapcTBeHHas mporpamma «Topd» Ha
2008-2010 rr. u va nepuon 1o 2020 r. OHa npegycMaTpuBaeT yBeJIn4eHue o0b-
€MOB JJOOBIYM M HCTIONB30BaHuUs TopsiHOoro TormBa B bemapycn 1o 1,15 Mma T Y. T.
k2010 T.

B Hacrosiiee BpeMs 3amachkl Topda oreHUBarTCs B 4 Map/ T. [ npoMsli-
JIEHHOM 3arOTOBKH BBIJAENEHO 14 ThIC. ra miomaan TOpHIHUKOB C CYMMapHBIM
3amacoM B 26,3 MIIH T, U3 KOTOPbIX 21,5 MJIH T IPUTOJHBI JJIs TPOU3BOJICTBA
TopdsiHOro TommBa [2]. Takoe BHUMaHue K TOpdy HeciydaitHo. Ero 3amacer
MO3BOJIAT B 3HAYUTEIHHON Mepe COKpaTUTh MoTpedHocTH Pecrybnuku benapych
B HUMITOPTUPYEMBIX JHEPTrOHOCUTENsAX. Ha ceromHsmHuii neHs Topd yxe sBis-
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eTcsl peaJibHbIM KOHKYPEHTOM TaKMM YTJICBOJOPOAaM, Kak HedTh u ra3. BaxkHo
palMOHAIBHO KCIOJIb30BAaTh MOTEHIMAIBHBIE JHEPreTHYECKHUE BO3MOXKHOCTH
Topda. OOBIYHBIM BapHaHTOM CUHMTAETCsl CXKHTaHWe Topda B KOTIAaX C IEIbIO
MOJyYEHHUs TEIUIOBOM 3Hepruu. B xone pa3paboTku OM3HEC-IIaHa OJHOTO U3
TOpONPENPHUITHI HAMHU PACCMOTPEH WHOW MyTh PallMOHANBHOTO HCIOJIb30Ba-
HUS TOopda — ero TEPMOXUMHUYECKOE Pa3oKEeHUE, WM MUPOJIU3. ITOMY TIpel-
LIECTBOBAJO JCTAIBHOE M3yYEHHE IMOCIEAHUX Pa3padOTOK B 00JACTH MHPOJIH3A
Kak B Halllel CTpaHe, TaK U 3a pyOeKOM.

CoBpeMeHHBIE TEXHOIOTHH Mupoin3a 6rnomaccsl (bM) MoHO Kimaccupuim-
POBaTh MO CIEAYIOUIMM IPU3HAKAM:

e CKOPOCTH HarpeBa (OBICTPBIN, MEAJICHHBIN TUPOJIH3);

e cpefie, B KOTOPO# MPOUCXOIUT MUPOIN3 (BaKyyMHBIH, THAPOIHPOIIU3, Me-
TaHOIIUPOJIN3);

o TEMIIEPATYPHBIM PEKUMAaM.

XapaKkTepuCTUKHA OCHOBHBIX MPOIIECCOB MUPOIH3a 0000MIeHBI B Ta0M. 1.

Tabnuya 1
XapaKTepUCTHKH OCHOBHBIX NMPOLECCOB MUPOTIN3A
BoicTpblii mupo- | beicTpsblil nupo- Y (S—
XapaKkTepuCTHKa | JIM3, HU3KHE TEM- | JIH3, BRICOKHE KapOonuzanus
MTUPOJIH3
nepaTyphl TEMIIePaTyphl

Bpewms mponecca lc lc 5-30 Mun Yacer, 11
Pa3smep cbipbs Maunbrit Maunbrit Cpenuuit Bonbioit
BiiaxHOCTH ChIpbs OueHb HU3KAS OueHb HU3KAs Huzxkas Huskast
Temmneparypa, °C 450-600 650-900 500-700 400-600
Jlasnenue, klla 100 10-100 100 100
[a3:

BBIX0]I, %, Macchl

CyXOTO CHIpBS; Jlo 30 Jlo 70 o 40 Jlo 40

TEIUIOTa CTOPAHWUS,

MJI;K/M3 10-20 10-20 5-10 2-4
JKuakocTs:

BBIXOJ, %, MacChI

CYXOTO ChIpbs*; Jlo 80 Jlo 20 Jo 30 Jlo 20

TEIUIOTa CTOPAHUS,

MJIx/kr 23 23 23 10-20
TBep/0e BEMIECTBO:

BBIX0I, %, MacChl

CyXOT'O CBHIpBS; Jo 15 Jo 20 20-30 30-35

TEIUTIOTa CTOPAHMUS,

M JIx/kr 30 30 30 30

* KomuuecTBO KUIOKOCTHU C YUETOM BOJBI PCAKIIUU U BJIArd ChIPbA.

[Ipu BeIcokux ckopoctsax HarpeBa (1000-10000 °C/c) mo 650 °C ¢ mocie-
JOYIOIIMM OBICTPBIM TAallICHUEM IPOUCXOJUT KOHJCHCAIMS TMPOMEXYTOUHBIX
KHUIKUX MPoAyKToB. [lomist oOpasyromierocs yriucToro BellecTBa MHHUMAabHA
uiu BooOIre He oOpasyercs. B ycmoBusx 0oJiee BRICOKHX TeMIIEpaTyp Ipolecca
OCHOBHBIM TPOJYKTOM SIBJISIETCSI CHHTE3-T'a3, COCTOSIINNA TJIaBHBIM 00pa3oM u3
okcuga yraepoga CO u Bogopoaa H,, [uponn3 mpu BEICOKMX CKOPOCTSIX Harpe-
Ba M3BECTCH KaK OBICTPHIM, OTHEBOW WJIM YIBTPAIIMPOJIHN3 B 3aBUCHMOCTU OT
CKOpOCTH HarpeBa U BpeMEHH MPOTEKaHHS TpoIiecca.
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B nacrosmee Bpemst OBICTPBIN MUPOJIA3 YTBEPAMICS KaK TEXHOJIOTHS TEPMO-
XMMHUYECKO KoHBepcrd BM co 3HauMTENbHBIM MOTEHIHANIOM, OCOOCHHO IS
BBICOKOT'O BBIXOJIa JXUAKOI'O TOIUIMBA U XUMUYCCKUX ITPOJYKTOB. OTOT THII IHU-
pOJIM3a UCIOJIB3YETCsl C LEbI0 MOJYYEHUsS MaKCHUMAaJbHOTO KOJUYECTBa rasza
00 JKUAKOCTH B COOTBETCTBMH C YCTaHOBJICHHOH TeMIepaTypoil mporiecca.
HuzkoremnepaTypHBIit OBICTPBIA MHUPONIN3 TTO3BOJIIET MAKCUMAIBHO YBEIUYUTh
JIOJII0 KUIKOTO MPOAYKTA, KOTOPYIO JIerde U ACLIEBIE TPAHCTIOPTUPOBATS.

[IpuHnKnuanbHas cxema Nupojiusa npezacrasieHa Ha puc. 1. Ilponecc mupo-
JU3a DHEPreTHYecKd camoo0ecredeH, Tak KaK COMPOBOXAAETCS 3K30TepMHUe-
cKUMU peaknusMu. OcyIIecTBIeHne ObICTPOro MHPONIN3a TPEeOyeT COOIOACHHS
ompezeneHHbIX ycnoBuid. [Ipexxne Bcero mcxonHas cblpas Onomacca JOJDKHA
OBITH TOJICYIIICHA, YTOOBI HE YBEIUYHMBATH CYMMApHYIO JOJIFO BIIArH, KOTOpPas
oOpasyeTcsl B mporecce KOHBepcHH U focturaer 15 %, u He cHmxkatb 3 dex-
TUBHOCTHh MHUpOJK3a. V3MenbueHHe MCXOAHOTO CBHIPhS CIIOCOOCTBYET yBEIUYe-
HUIO CKOPOCTH HarpeBa W 00ECTeYMBAET BBHICOKHH BBIXOJ[ KHAKOTO TPOMYKTA.
KonnuecTBo omnpeneneHHbIX XUMHUYECKHX MPOAYKTOB pa3iIoKEHHs BO3pacTacrT,
€CJIM ChIPbE MOJIBEPracTCs NpeIBapUTEIbHON KUCIOTHON IPOMbIBKE.

buomacca
H3MenbueHne 30-40 % muporasa HCTIONb3yeTCs
U pasielieHne Cxuranne JUIS TIOJICPIKaHHUs TEXHOJIOTHYe-
0 pa3Mepam CKOTO IIpoLiecca MUPOIU3a
VYrone
Cymka IMupomms > [Muporonnuso
Cunres-raz  —

Puc. 1. Cxema nuponuza 6Guomaccsl

KoHCTpyKmus peakTopa J0JDKHAa 00ecreyrBaTh BBICOKYHO HHTCHCHBHOCTD
TEIUIOOTAAYM. DTO HAOIIOJAaeTCss B PEakTopax € KHILIIMM UPKYIUPYHOLIAM
CJIOCM, B KOTOPLIX OCYIIECTBJIACTCA KOHTAKT — MCKAY TBECPAbIMU HAIrPECTHIMU
WHEPTHBIMH YaCTUIIaMH U OHoMaccoil. B peakTopax aGISIIMOHHOIO THIA Tep-
MHYECKOE COMPOTUBIICHUE CTEHKH OIPaHUYUBACT MPOU3BOAUTEIHHOCTH IIPOIIEC-
ca upoJm3a.

IMonnepxanue Temneparypsl npouecca Ha yposae 500-520 °C Heo6xonumo
JUTI MAaKCUMaJIbHOTO 00Pa30BaHMUs KUAKUX MPOAYKTOB MIPH Pa3NIOKEHUH JpEBe-
CHHBI.

JIIMTeNbHOCTh CYIECTBOBAHMS MPOJAYKTOB IUPOJIM3a B MapooOpasHOM CO-
CTOSIHUU HE WIPaeT CYLIECTBEHHOH poiu B (OPMUPOBAHUH KHIKHX TOIUIHB.
OIHaKo eciM ke 3Ta CTaJHs 3aTATUBACTCS, MOXKET MIPOM30MTH BTOPUYHBIN Kpe-
KUHT TPOJYKTOB MUPOJIN3a U CHWKEHHE KOJIMYECTBA JKUIKOro Toruinea. Cieny-
eT YACNATh CEPbe3HOC BHUMAHHE OTACICHUIO YIIIUCTOTO BEIIECTBA OT KUAKOCTH
B LUKJIOHAX M IPUHUMATh HEOOXOAMMBIX MEpbI, YTOOBI M30€kKAaTh OCAKICHUS
TSDKEJIBIX KOHICHCUPYOIIUXCS MPOAYKTOB HA AJIEMEHTaX 00opyaoBaHus. beict-
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PBIH THPOJH3 XapaKTEPU3YETCs BHICOKON CKOPOCTBIO HArpeBa MCXOMHOTO Bellle-
ctBa (mo 1000 °C/c). IIpu >TOM OH MPOTEKAET HEMPEPHIBHO U OTIINYACTCS HEBHI-
COKOH 3HeproeMkocThio. [lepepabaTbiBaeMoe BEIIECTBO NpETEPIEBAET PsA
(a30BBIX TpeBpallleHH, COMPOBOKAAEMBIX TOTJIOUICHUEM WM BbIIEICHHEM
TEIUIOTHI, @ BEICOKOCKOPOCTHOW HAarpeB BBI3BIBACT B3pBIBHOE BekumaHue ((azo-
BBIIl B3PBIB) C BBLICICHHEM OOJBIIOTO KOJUYECTBA TEIUIOTHI U W3MCHEHUEM
CTPYKTYPBI.

PaccMOTpUM TEXHOJIOTHUECKYIO CXEMY YCTAHOBKH JIJISI OCYIIECTBICHUS TIPO-
necca oeictporo nuposusa topda (BIIT) (puc. 2) ¢ ucnons3oBaHueM aOIsAIMOH-
HOTO peakTopa ¢ 00OTPEBOM HMCXOJHOTO BEIECTBA 4Yepe3 CTaJIbHYIO CTEHKY,
npemioxkernyro OO0 «TIOK» [3].

OpesepHblit
Topd

Termi006MeHHIK S — TexHoIOrnYeCKuit

mnap
Konnencarop I

s [[Br0KCHUE TOP(DE

= = = $ [Tuposu3HbIii ra3

[Mupororso

> DHepreTuyecKue NpoayKThl ycraHoBku BIIT

Puc. 2. Cxema ObICTpPOro mupodiusa Topda

VYcraHoBka MO3BOMSET mepepabaTbiBaTh TOP( € HCXOTHOH BIIAXKHOCTBIO
52-70 %. MmMerommasics B cxeMme CyIniKa, KoTopas paboTaeT 1Mo MPUHIHITY «KH-
IISIILET 0, CII0S», JaeT BO3MOKHOCTh JAOBECTH BIaKHOCTH A0 ypoBHS 0,4 %. Tem-
TIepaTypHBIA PEKUM CYIIKH TpoBoAuTcs B mpenenax 120-135 °C, T. e. Hmxke
TeMIIepaTypsl Hayana nuponuusa Topga.

TepMoxuMuueckasi KOHBEpPCUS UCXOJHON OMOMAcCChl MOXET IMPOTEKaTh IPU
TPEX PEeKUMax: HU3KO-, BEICOKO- U CBEPXBBICOKOTeMIIepaTypHoM. Huskoremme-
paTypHBI pexxuM 0OeCTeYHBaET MONyYeHHEe MAaKCUMAaJIbHOTO KOJMYECTBA CHH-
TeTudeckoit HedTH (1o 65 % ot maccel cyxoro Topda). CuHTE3-Ta3 cOCTaBIsiET
25 %, octanbuble 10 % npuxoasTcsa Ha AONIO BBICOKOYTIIEPOAUCTOrO MaTepHaia
(BYM). BeicokoTemnepaTypHBIif peXUM BeJeT K MAKCUMAJIbHOMY BBIXO/Y CHH-
Te3-raza (o 75% ot Maccel cyxoro Topda). Ha monro cuHTeTHueckoil HedTH
npuxonutcs 15 %, a BeICOKOyTIEpoAUCTBIN MaTepuan coctasister 10 %. B ciy-
Yae CBEPXBBICOKOTEMIIEPATYpHOTO PEKMMa HaOM0AaeTcsi KOKCOBaHHE Topda.
OCHOBHOH TPOAYKT — 3TO BBICOKOYTIIepoaucToe BemecTBo (80 %), cuHTe3-ra3
coctasnser 15 %, a cuarernueckas HepTb — 5 % (puc. 3).
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MMuponus

b A

HI/IBKOTeMHepaTypHLIﬁ BbICOKOTeMHepaTyprIfI CBerBbICOKOT eMmImepa-
MHPOJIH3 [UPOITH3 TYPHBIi peXKUM
L .
Cuntetnyeckas HepTb — 65 %) Cunrerndeckas HepTh — 15 %)| | Cunretnueckas Heptsb — 5 %
CunTtes-ras -25% CuHnres-raz —75%| |Cunres-ras -15%
BMY -10% BMY -10%| |BMY —80 %

Puc. 3. PexxuMbl pabOThI MUPOJIU3HON YCTaHOBKH

TosapHo#i npoxykuueil ycranoBok BIIT sBistorest:

e CHHTETHYECKast He()Th — 3TO HeTsIHAs (paKiysi, KOTOpas MpeaHa3HaueHa
U JanbHeimeld TepepaboTku  Ha HedrTenepepadaThBAIOMIMX = 3aBOJAX
(ycTaHOBKAaxX OpraHUYECKOTO CHMHTE3a) C IENIbI0 TONydYeHHs] OCH3MHOBBIX (pak-
it (mo 8 %, ananor GensuHa A92), nuzenbHbIX (ppakiuit (1o 12 %), a Takxke
BBICOKOAPOMATHYECKUX COCIWHEHUH, CIUPTOB, 3(UPOB JHOO Ui WCIOJIb30Ba-
HUS KaK TEeYHOro ToruimBa B cuctemax TOL[ u KOTENBHBIX BMECTO MazyTa
M-100, me4HOTrO TOILTUBA, MOTYYEHHOTO M3 CHIPOW He()TH, a Takke (IIOTCKUX
Ma3yToB. KanopuitHOCTh ®UAKON (hpaKiuu COCTaBiseT 0koio 23 MJIx/kr;

e CHHTE3-Ta3 — CMECh BBICOKHX YTJIEPOJIOB (CMECh MeTaHa, IpoMnaHa ! T. 1.),
BOZOpOAa, Okcuaa yriaepona. OH MPAKTUYECKH TOTOB K HETOCPEICTBEHHOMY
ucnons3oBanuio B cucteme JKKX m sHeproycranoBkax. OTHOCHTCS K pa3pany
CcpeHeKaTOpHitHBIX ra30B (19 MJLx/m®);

¢ — TOPOIIKOOOPA3HOE TBEPIOE BEIIECTBO C COJIEPIKAHNEM YHCTOTO YTIIepoa
ot 80 % u BeIme. TemaoTa cropanust — okoJo 25 MJDx/kr.

Kpome OCHOBHBIX TIPOAYKTOB, YCTAaHOBKA JA€T TEIIOBYIO DHEPTHIO B BHIE
MePerpeToro mnapa, 00pa3oBaHHOTO MPU OTBOJE U3JIUIIKOB TEIUIOTHI U3 PEakTopa
BCJIEJICTBUE SK30TEPMHUUYECKOH PEaKLMU WK MpH (a30BbIX B3PHIBaX BHYTPH pe-
aKTopa.

KonmnuecTBeHHBIE M Ka4eCTBEHHBIC XapaKTEPUCTUKUW TOBAPHBIX MPOIYKTOB
3aBUCAT OT (PUBMKO-XMMHUYECKUX CBOMCTB Topda, crmocoba NoOBMM W BHUOA
topda. Ilpu 3ToM HEeoOXoaMoO oTMETHTH, uTo mpuMeHenne BIIT mozBomser B
3HAYUTEIHHOW MEpe YIPOCTHTh CIOCOO XpaHEHUs M TPAHCIOPTUPOBKH IONY-
YaeMbIX TOIUIUB IO CPABHEHHMIO C CYIIECTBYIOIIMMH METOJUKAMHU XpaHEHHS
TopoOpuKeTOB.

Pazpaborka Ou3Hec-TuIaHA MOJIEPHHU3ALMUA OAHOTO U3 TOp(hONpeanpUsSTHH
Pecrryonmnku benapych Obla mpoBeieHa Ha 0a3e MPUMEHEHUS YCTAaHOBKH OBICT-
poro mmponn3a Topda, OmBIT paboTHl KOoTOpol mMeercs B IlogMockoBbe [4].
[Tpu 3TOM BBIOpaHO MMIOPTHOE OOOPYAOBaHME sl CXKUTAHUS >KUAKOH M Tra3o-
o0Opa3HOi (pakuuii, a Takke POCCHHCKHE MapOKOHJeHCaTHbIe TypouHnsbl. lIpo-
aHATM3WPOBAaHBl YETHIPE BapHaHTa HCIONB30BaHUSA Topda W TMPOIYKTOB €ro
TEPMOXUMHYECKON KOHBEPCUU: U3TOTOBIICHHE U peannu3anus TopHoOpUKEeTOB U3
(dbpesepHOro TOpda; M3TOTOBICHUE W WCIOIb30BaHUE TOPHOOPUKETOB IS BHI-
PpabOTKH TETUIOBOW M 3JEKTPUIECKON SHEPTHH JJIsi COOCTBEHHBIX HYXI, 8 TAKKE
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VISl MX Peal3allil CTOPOHHUM OpraHU3alMsM; CXXHUraHue (pesepHoro topda
Ha TOL ¢ menplo HOKPBITHSA MOTPEOHOCTH TOPQOIPEANPHUITUS B TEMJIOBOH
W DJIEKTPUYECKON DHEPTUM U peanu3aius u30bITKa dIICKTPOIHEPTHHU; COKUTAHUE
torummBHBIX (pakiuii BIIT mis BeipaboTku ToNbKO 3nekTposHeprun. [Ipu aHa-
JM3€ TEPEUUCICHHBIX BO3MOXHBIX NMPUMEHEHUH Topda U MPOJYKTOB €ro KOH-
Bepcun BbIOpaHa TexHojyorus BIIT ¢ MakcuMaiabHBIM BBIXOJIOM CHHTE3-Ta3a
(puc. 4). 310 00BsACHSETCS OOJIEe MPOCTHIM CHOCOOOM XPaHEHMS M yTHIN3ALNH
ra3o00pa3HOil (pakiMKU MO CPABHEHUIO C KUAKOW. OCOOCHHOCTHIO KUIKOM
(dpakuuu sSBISETCS €€ MeTacTaOMIILHOCTh, HE MPOJOJDKUTENBHBIA CPOK XpaHe-
HUS U, CIIEIOBAaTEIbHO, HEBO3MOXHOCTh CO3[aHusl aBapuiiHOro 3amaca. I[1oBBI-
LIEHHEe CTAaOMJIBHOCTU TpeOyeT nanbHeimeid nopaboTKU W JOMOJHHUTEIBHBIX
3arpar.

EmkocTts BpeMeHHOTO
XpaHeHus: Topdha
(BJIaXHOCTD —

\ 56-65%) /

TennoBas
9HEepTrHs

Komrpeccopnas
1 ra3opacrpeent-
TeJbHAasl CTAHIINS
C XPaHWINIIEM Ta3a

XpaHunuiue
MIHPOTOILIHBA
¢ HAacOCaMH

\ Koren mns

CHKUTaHUS
| TIPOTOM-
JIMBa

Kotren ms
COKUTAHUS
rasa

h

Typ6una

DnekTpuyuecKas
JHEPTUst

TypOuna

Onexrpudeckas
JHEPrust

Puc. 4. Cxema TeXHOJIOTHYECKOTO Ipolecca nepepadorku Topda
JUISL TIOJTyY€HUS TETJIOBOM U AIEKTPUUECKOMN SHEPTrUU

[IpoBenenHpIe pacueThl MOKa3BIBAIOT, YTO MPOU3BOJACTBO AJIEKTPOIHEPTHH
¢ npumeHnenreM TexHojoruu BIIT yBenmuunBaetcss mpuMepHO B BOCEMb pa3 IO
CpPaBHEHUIO C €€ BHIPAOOTKOW MpH CKUTaHUU (pe3epHOro Topda. 3HAUNTESIHHO
CHIDKAeTCsl ce0eCTOMMOCTh POU3BOANMON AIIEKTPOIHEPruH. Tak, NCIoNb30Ba-
HUE KUAKOW U ra3000pa3Hoil ppakiuii TePMOXMMHUYECKOTO Pa3JIoKeHUs Topda
o0ecrieunBaeT CTOMMOCTh JJIEKTPOIHEPrHH Ha ypoBHE 24 py0./(kBT-u) BMecTo
80 py6./(xBt-4) mpu cxuranun topda. TernoBast sHeprus BeIpabaThIBaeTCs MO
nene 13305 py06./I'kan npotus 14794 py06./T'kan. Kpome Toro, He y4uThIBacTCs
TEIUIOTA, BBIJENsIeMas IpH padoTe caMoil yCTaHOBKH mupon3a. JluHaMudeckuit
CPOK OKymaeMocTH paBeH 1,4 roma mpoTtuB 6,51 roma, a HHACKC peHTAOEIBHO-
ctu — 1,15 Bmecto 1,07.
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AHanmn3 MOKa3bIBaET, YTO MO BCEM IOKA3aTENsIM NIPUMEHEHHE YCTAaHOBOK OBI-
cTporo muponusa topda seusercs Oonee d3PPEKTUBHBIM HCHOIB30BAHHEM €TO
SHEPreTUYECKUX BO3MOXKHOCTEN.

BBIB O 1 bl

1. BrimmonmHeH aHaN3 BO3MOXXHOCTH PUMEHEHHS Iporiecca OBICTPOTo MUpPo-
J13a K TS PMOXUMHUYECKOMY pasioKeHuIo Topda.

2. Ilokazana sHepreTudeckas U 3KOHOMHYECKas IeIeco00pa3HOCTh MpeBa-
PUTETBFHOTO TEPMOXHUMHYECKOTO Pa3IoXeHHs Top(da ¢ MOCIeAYIONINM CKUTaHHU-
€M MPOAYKTOB KOHBEPCUH MPH BBIPAOOTKE TEMJIOTHI M AJIEKTPOIHEPTHH.

JUTEPATVYPA

l.TocynapcTtBe HHas KoHmenmus sHepreTuaeckoii 6€30MacHOCTA K ITOBBIIICHHS
sHepreTHyeckol HezaBucumoctH Pecry6nmuku benapycs u ['ocynapcTBeHHass KOMIUIGKCHAs! MPO-
rpaMMa MOJCPHHU3ALNH OCHOBHBIX (OHIOB bemopycckoil sHepreTHIeckoi CUCTeMbI, SHeprocoe-
PeKEHUST W YBEIWYEHHS [OJNM WCIONB30BaHHMSA B PECHyOnnKe COOCTBEHHBIX TOINIMBHO-
sHeprerryeckux pecypcoB B 2006-2010 rr. / yrB. Yka3om Ilpesnpenra Pecrmy6mukm Benapycs
Ne 399 ot 25.08.2005.

2.NocynapcTtBeHnHas mnporpamma «Topd» Ha 2008—2010 roasl ¥ Ha HEpHOA A0
2020 roma: nocranosienne Cosera Munuctpos Pecriy6omuxn benapycs Ne 94 ot 23.01.2008. —
Mumnck, 2008.

3.Cmoc o0 mepepaborku Topda: mat. PO RU2259385.

4. www.invest.rin.ru. Korenbuukos B. A. YcranoBka ObicTporo nuponusa topda. OKTsopb
2007 r.
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V]IK 631.82:631.811.98

HEOBXOAUMOCTDH U BO3BMOKHOCTbDb IIPEOBPA3OBAHUSA
3ATPAASHEHHBIX TEPPUTOPHUIA B BE3OIACHBIE CUCTEMBbBI

JIoKT. TexH. HayK, npo¢. IHAPOBAPOBT. A., acn. MUHIOK 3. II.

Tocyoapcmeennoe nayunoe yupeosicoenue
«Obvedunennvlll UHCIMUMym SHepeemuiecKux u soepHuix ucciedoganuii — Cocholy
HAH Benapycu

B Mupe HempephIBHO YBEIMUMBAETCS KOJHMYECTBO 3arpsi3HEHHBIX TEPPHUTO-
puii. Yxe cymectyer 6onee 100000 30H 3konorndeckoro Oencrus. Tak, 00-
1as MIOLIagh CEIbCKOXO3SIMCTBEHHBIX 3eMenb B Poccuu, 3arpsi3HEHHBIX TOKCHU-
KaHTamu, coctaBigeT 740000 kM°. HauGosee omacHbIME MO TIOCIIEACTBUSAM SIB-
JSIOTCA  COOBITHS, KOTOPBIE MPHBOAAT K YpPE3BBIUANHBIM CHUTyalUsiM Ha
NPEANPUITUSIX C SIIEPHBIMU TeXHOJMIOTHSAMHU. lIpm Takux aBapusix oOpasyroTcs
JIBa PaJHallMOHHO OMAacCHBIX 00BEKTA: pa3pylLIeHHOE MPEANPHUITUE U 3arps3HEH-
HBIE PAJMOHYKIWJAMH, AKTHHOMAAMH W TOPSYMMH YaCTHIIAMH TEPPUTOPHH
C MIPOMBINIJICHHON B OBITOBON MHPPACTPYKTYpOidl. ABapuilHbIe OOBEKTHI C Iep-
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