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MAT'UCTEPCKASA JUCCEPTALUA

Tema paboThl
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[Tnanupyemsie pe3ynbratsl 00ydeHus: mo OOIT 13.04.03 «DHepreTudecKkoe MaIIMHOCTPOCHHEY

Pesynbrar 00yueHus

TpeboBanus OI'OC,

Kon KPUTEPHEB W/UIN
(BBIITYCKHUK JOKEH OBITH TOTOB)
3aMHTEPECOBAHHBIX CTOPOH
VYHuUBepcalbHble KOMIIETEHLIUN
P1 CrocobHOCT W TOTOBHOCTH  camocTtosiTensHo | TpedoBanus @I'OC BO (OK-
YUYUTbCI M pa3BuBaTh CBOW oOmekynsTypusiid u | 1,3; IIK-11), Kpurepuii 5
HHTEIUIEKTYaJbHBIA  ypOBeHb, W3MEHATH  cBoit | AMOP (1. 2.6.),
Hay4YHbIIl M Hay4YHO-IPOM3BOJCTBEHHBIN NMpO(UiIb B | COrIaCOBaHHBIH ¢
TEUEHHE BCEro  MepuoAa  MpodecCHoHAIbHON | TpeOOBAHUSAMU
NESITEIbHOCTH c y4ETOM M3MEHEHHUS | MEKIYHAapOIHBIX CTaH/1apTOB
COLMOKYJIBTYPHBIX M coluaibHbIX ycioBul, Bectu | EUR-ACE u FEANI
[1€/1arOrMYeCKyIo paboty B obnactu
poecCHOHATBHOM IeATEIIBHOCTH
P2 CrocoOHOCTh  TPOSIBIATE W Hcmonb30BaTh Ha | Tpedoanms ®I'OC BO (OK-
MIPaKTUKE HABBIKU M YMeHUs opranuzaiuu padot no | 2; OIIK-1; I1K-5), Kpurepuit
pEIICHUI0 WHHOBAIMOHHBIX MHXKEHEpHbIX 3amad B | 5 AMOP (m. 2.3.,1m. 2.4.,
KAauecTBE 4YJi€Ha WJIM PYKOBOJMUTENS IPYMIbl, HECTH | 1. 2.5.), COTJIaCOBAHHBIN C
OTBETCTBEHHOCTb, B TOM YHCJI€ B CUTyallUsiX pHUCKa, | TpPeOOBAHUAMHU
3a pabOTy KOJUIEKTHBA C IMPUMEHEHHUEM MPABOBBIX U | MEXKJIYHAPOJHBIX CTAHIAPTOB
3THYecKMX HopM mpu oreHke u camoonenke | EUR-ACE u FEANI
poeCCUOHABHON JIEATETLHOCTH, TIPU pa3paboTKe
U OCYILECTBJICHUM COLMAIBHO 3HAUYUMBIX MPOEKTOB,
POOJIEMHBIX MHKEHEPHBIX 3a/1a4
P3 CrocobHOCT M TOTOBHOCTh  mpuoOperath U | TpeboBanus ®I'OC BO (OK-
MpUMEHATh  HOBble 3HaHuss u  ymenus ¢ | 1,3; TIK-1), Kpurepwuii 5
HCIIOJIb30BAaHUEM METOA0JIOTHYECKUX ocHoB | AUOP (1. 1.4),
HAy4YHOTO MO3HaHUA U OuOIMorpadguueckuii paboThl | COTIACOBaHHBIH ¢
C  NpPUBJICYEHHUEM COBPEMEHHBIX  TEXHOJOIHH, | TpeOOBaHUAMHU
MOHUMATh POJb MH(pOpPMAIMK B Pa3BUTHH HAyKH, | MEXIYHAPOJHBIX CTaHAAPTOB
aHaJIM3UPOBaTh €€ ecTecTBeHHOHay4yHyto cymHocTh, | EUR-ACE u FEANI
CHUHTE3MPOBaTh M TBOPUECKHM MPUMEHATh IpHU
pEIIeHNN MHHOBALMOHHBIX MPO()eCCHOHANIBHBIX 3a/1a4
P4 CnocobHOCTP ®W  TOTOBHOCTH  mposiBATh B | TpedoBanus ®I'OC BO (OK-




Pesynprar 00yueHus

Tpe6oBanus ®I'OC,

Kon KPUTEPHEB W/UIN
(BBIITYCKHUK JOJKEH OBITH TOTOB)
3aMHTEPECOBAHHBIX CTOPOH
WHHOBAIIMOHHOM JEATEeIIbHOCTH riryookue | 1; OIIK-1), Kputepwuii 5
€CTEeCTBEHHOHAYYHBIC, COlMaIbHO-3KOHOMUYeckue u | AUOP (m. 1.1.),
npodeccuoHaIbHbIE 3HAHUS B MEXAUCUUIUIMHAPHOM | COTJIACOBAHHBIN €
KOHTEKCTE TpeOOBaHUSIMU
MEXIYHApOJHBIX CTAaHAAPTOB
EUR-ACE u FEANI
P5 CriocoOHOCTh  OCYIIECTBIATh KOMMyHuKanuu B | TpedoBanus ®I'OC BO (OK-
npodeccuoHabHOU cdepe u B obmectBe B 1enoM, | 2,3;0I1K-2,3), Kpureputii 5
MIPUHUMATH HECTaHJapTHbIE peuieHus ¢ | AUOP (m. 2.2.),
WCTIOJB30BAHMEM HOBBIX HJEH, pa3padaThIBaTh, | COTIIACOBAHHBIN C
opopMisATh,  TpEACTaBIATH M JOKJIAIBIBATh | TPEOOBAHUSIMH
PE3yNbTaThI WHHOBAIIMOHHOM WH)XCHEPHOW | MEKIyHAPOIHBIX CTaH/IaPTOB
JIEATENLHOCTH, B TOM YHCJIE HA UHOCTPAHHOM SI3bIKE EUR-ACE u FEANI
ITpodeccrnonanbHbIe KOMITETEHITUN
P6 CnocoOGHOCTH u TOTOBHOCTb BeIIONHATH | Tpeboanus ®I'OC BO
WHXEHEPHBbIE  IMPOEKTHI ¢ wucnonb3oBanuem | (OIIK-1,2; [1K-1,2,3),
COBPEMCHHBIX TEXHOJIOTHI mpoektupoBanus s | Kpurepuit S AUOP (1. 1.3.),
pa3palboTKu KOHKYPEHTHO CIOCOOHBIX | COTJIaCOBAaHHBIN €
HHEPreTUYECKUX YCTAaHOBOK C  MCIIOJIb30BAaHHEM | TpeOOBAaHUAMHU
3HaHUI TEOPETUYECKUX OCHOB pabounX MPOIECCOB B | MEXIYHApOJHBIX CTaH/IApPTOB
OHEPreTUYECKUX MAlllMHAX M armnaparax EUR-ACE u FEANI
P7 CriocoOHOCTh W TOTOBHOCTh CTaBUTh M pemarh | TpeboBanus ®PI'OC BO
WHHOBAIIMOHHBIC 3aaudl  WHXeHepHoro upodumis, | (OIMK-1,2; TTK-1,2,5),
aHaAJIM3UPOBATh, UCKATh u BeIpabateiBath | Kpurepuii 5 AUOP (. 1.2),
KOMIIDOMHUCCHBIE ~ PELIEHUS C  MCMOJIb30BAaHUEM | COTJIACOBAHHBIN C
mIyOOKuX  (YHIAMEHTAIBHBIX W CHEIUAIBHBIX | TPEOOBAHUSIMU
3HaHUH B YCTIOBUSIX HEOTPEACNEHHOCTH, | MEXIYHAPOIHBIX CTAHAAPTOB
MCIOJIb30BaTh METO/BI perieHus 3aaay ontumuszanuu | EUR-ACE u FEANI
[apaMeTPOB B PA3IUYHBIX CIOXKHBIX CHCTEMaX
P8 CrniocoGHOCTh u TOTOBHOCTH npoBoauth | TpeboBanus ®I'OC BO
MHHOBAILIUOHHBIE WH)KCHEPHBIE uccinenoanus, | (OIIK-1,2; [1K-4,5,6),




Pesynprar 00yueHus

Tpe6oBanus ®I'OC,

Kon KPUTEPHEB W/UIN
(BBIITYCKHUK JOJKEH OBITH TOTOB)
3aMHTEPECOBAHHBIX CTOPOH

TeXHUYeCKHe wucnbiTanuss u  (wm) ciuoxaeie | Kpurepuit S AMOP (m. 1.4,
OKCIIEPUMEHTHI,  (OPMYJIUpPOBaTH  BHIBOJALI B | 1. 1.6.), COTTIaCOBaHHBIH C
YCIOBHUAX  HEOJHO3HAYHOCTH C  MPHUMEHEHHEM | TpeOOBAaHUSAMHU
rIIyOOKUX TEOPETUYECKUX U HKCIEPUMEHTAIbHBIX | MEXIYHAPOJHBIX CTAaHAAPTOB
METOJOB HcCieIoBaHui, coBpeMeHHbIX noctkenuit | EUR-ACE u FEANI
HAyKd ¥ TIEPEIOBBIX TEXHOJOTWH, CTPOUTh H
UCIOJIb30BAaTh MOJAETH C MPUMEHEHHUEM CHUCTEMHOTO
MoAXoJa JUis OINUCaHUS U IPOrHO3UPOBAHUS
pa3IMYHBIX SIBIICHUH, OCYIIECTBISTh ux
Ka4eCTBEHHBII M KOJMYECTBEHHBIA  aHAIIN3,
OINMCBHIBATh  PE3YJAbTATHl  BBIIOJIHEHHOW PabOTHI,
COCTaBJIATh MPAKTUYECKHE PEKOMEHIAIMN MO0 MX
HCIOJIb30BaHUIO

P9 CriocoOHOCTh ¥ TOTOBHOCTH OIleHMBaTh TexHudeckoe | TpedoBanus ®PI'OC BO
COCTOSIHUE 00BEKTOB npodeccuonansHoi | (OITK-1; [1K-7,8,9),
JeATeNbHOCTH, C NpuMeHeHHeM coBpemenHoro | Kputepwuii 5 AUOP (1. 1.5),
o0opynoBaHusi © MPUOOPOB, AHAJIU3UPOBATH U | COTJIACOBAHHBIN C
pa3pabarbIBaTh PEKOMEHIAIMHN 0 WX HAJISKHOW M | TpeOOBaHHUIMU
0e30MacHOi JKcITyaTaluy, MOHMMATh MPOOJEMBbl | MEKIYHAPOIHBIX CTaH/IapTOB
Hay4YHO-TEXHMUYECKOro pa3BUTUs CbIpbeBOil 0a3bl, | EUR-ACE u FEANI
COBPEMEHHBIX TEXHOJIOTHH MO YTHIM3AIMH OTXO/0B
B HHEPTETUIECKOM MaIIHOCTPOSHUN "
TEIUIOPHEPTeTHKE U HAYYHO-TEXHUYECKYIO MOJIUTHKY
B ATOU 00OnacTu

P10 | CmocobHocth M roTtoBHOCTH K 3ddextuBHoMy | TpedboBanus @PI'OC BO (I1K-

YYacCTHIO B MPOrpaMMax OCBOCHUSI HOBOW MPOYKIIMU

n TeXHOHOFHﬁ, HUCIIOJIBb30BaHHIO 3JICMCHTOB

O9KOHOMHYCCKOI'O aHalIn3a B HpaKTquCKOﬁ
ACATCIIbBHOCTU Ha NPCANPUATHUAX U B OpraHU3alUAX,

TOTOBHOCTH CII€IOBATh MX KOPIOPATUBHOM KYJIbTYype

9,10), Kpurepuii 5 AUOP
(m. 1.6, m. 2.1.),
COIIACOBAHHBIN C
TpeOOBaHUSIMU

MEXIYHAPOJAHBIX CTAaHAAPTOB

EUR-ACE u FEANI
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NHcTuTyT JHEpreTuyecKuii

HaHpaBHeHI/Ie IMOATOTOBKH BHGDI‘ CTHUYCCKOC MAIIMHOCTPOCHUC

Ka(bez[pa IIaporeHepaTopoCcTpOSHHUE 1 MapOreHEPATOPHEIC YCTAHOBKHU

YTBEPXAIO:
3aB. kadeapoii
3aBopuH A.C.

(IToxmuce) (Mlata)

3AJAHHUE
HA BBINOJIHEHHE BHINYCKHOH KBAJIM(PUKANMOHHOI padoThl

B dopwme:

‘ Marucrepckoin quccepTaiuu

(bakanaBpcKoil pabOTHI, TUITIOMHOTO MPOEKTa/PabOTHI, MAaTUCTEPCKOM AUCCEPTALINH)

Crygnenry:

I'pynna DUO

SBM4b [ToptHOB JIMHUTpHII AHATONHEBUY
Tema paboThI:

HCIIOJIBb30BaHUA

BapI/IaTI/IBHOC HCCIICAOBAHUEC KOHBCPCHU Top(ba B l"OpIO‘II/Iﬁ ra3 maiad OSHEPreTUu4YCCKOro

YTBepKIeHa MPUKA30M TUPEKTOpa (1aTa, HOMEP)

| 18.05.2016, 3518/c

‘ CpoOK cl1ay¥l CTYICHTOM BBITTOJIHEHHOW PaOOTHI:

| 01.06.2016 |

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIE K padoTe

(HaumeHnosane 00bEKMa UCCIe008AHUS UTU NPOSKMUPOSAHUA;
NpoU3600UMENbHOCHIb UL HASPY3KA, PEHCUM PAGOmbl
(Henpepvlgnbiil, nepuoOUdecKuil, YUKIUYeckuil u m. 0.); 6uo
CIPbS UTU MAMEPUAT u30eaus; mpeboganust K npooyKkmy,
usoenuio un npoyeccy, 0cobvle mpebo8aHus K 0CO6eHHOCMAM
@dyHKyuoHUposanus (IKChayamayuu) 06vekma un u3oenus 8
naane 6e30NaACHOCHU IKCNAYAMAyUL, BIUAHUA HA
OKPYHCAIOULYIO CPeOy, IHEP2O3AMPAMAM, IKOHOMUUECKUT
ananuz u m. o.).

OOBEeKT HCClIeOBaHUSI — TEXHOJOIUS KOHBEPCUU
TBEPJOr0 TOIIMBA B TOPOYMI ra3.

Torugo — Topd.

HNHcTpyMeHT ucciieoBaHusl — NPOTPaMMHBIN POJYKT
synthes_calc3.1.

IlepeueHb MOAIEKAIUX HCCIETOBAHNIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe

BOIIPOCOB

(ananumuyeckuii 0630p NO AUMEPAMYPHLIM UCTMOYHUKAM C
Yenblo BbIACHEHUS. OOCMUNCEHUL MUPOBOTLL HAYKU MEXHUKU 8
paccmampusaemotl 061acmu, NOCMaHOBKA 3a0a4i
UCCIe008aHUsl, NPOEKMUPOBAHUSL, KOHCIMPYUPOBAHUSL,
cooeparcarie npoyedypul UCCIEO08AHUS, NPOSKMUPOBAHUS,
KOHCMPYUpOosanus; 00cyxcoenue pe3yibmamos 6bnoIHEeHHOU
pabomel; HauMeHO8aHUe OONOIHUMETbHBIX PA30€NO8,
noonexcawux paspabomxe; 3aKyeHue no pabome).

1. BO3MOXHOCTH MPOTPaMMHOTO TIPOTYKTA.

2. UccnenoBaHue JOBEPUTEIBHOTO HHTEpBaa
TeMIIepaTyp.

3. MoaenupoBaHyue KOHBEPCUU TOIUIMBA.

4. OueHka pe3yapTaTOB KOHBEPCUH U BbIpa0OTKa
peKoMeHAaLUH IS TaIbHEHIIero UCIob30BaHMs
MIPOTpaMMBbI

Ilepeyens rpaguyeckoro marepuajia
(C MOYHBIM YKA3aHUEM 00513ameNbHbIX Yepmedicell)

I'padmueckuit
IIPE3EHTALNH.

Marepuan IpeACTaBIeH B  BUIE

(c ykasanuem pazoeinos)

KoHcyabTaHTHI 10 pa3ienaM BbINYCKHONM KBATH(PUKANMOHHON padoThI

Pasnea

| KoHcyJabTaHT




«DuHAHCOBBI MEHEIKMEHT, pecypco3PdEeKTUBHOCTh 1
pecypcocOepexeHue

TTomosa CBetnana Hukonaesua

((COHI/IaJ'IBHaH OTBECTCTBECHHOCTb»

PomannioB Urops BanoBuu

Ha3Banus pasnenoB, KOTOpBIC JTOJDKHBI OBITh HAMKMCAHBI HAa PYCCKOM W WHOCTPAHHOM SI3BIKAX:
Pedepar, Beenenne, MoaennpoBanne koHBepcHu Topda, 3aKiIroucHue.

JlaTa BbIIaYM 32]aHUSA HA BHINOJTHEHHE BbINMYCKHOM 14.03.2016
KBAJIM(UKAIMOHHOHI padoThl 110 JUHEHHOMY rpaduky
3anaHue BbI1aJI PYKOBOAUTEJIb:
J0KHOCTD [5(0] YueHasi cTeneHs, Moanuch Jata
3BaHHUE
Houent kadenps! [II'C u | KazakoB Anekcanup KaHIUuIaT 14.03.2016
ry Biagumuposuy TEXHUYECKUX
HayK
3anaHne NPUHSAJ K MCIIOJHEHUIO CTY/ICHT:
I'pynna DPUO Hoanuch Jara
5BM4b [ToptHOB JIMHUTpHII AHATONHEBUY 14.03.2016




Pedepar

BoimyckHas kBanudukanuonHas pabota coctouT u3 115 crpanwmi,
20 pucynkos, 11 Tabnui, 34 UCTOYHHUKA, OJHOTO MIPUIIOKCHHUS.

KroueBblie CJIOBa: CHUHTE3-T'A3, KOHBEPCUH TOP®DA,
DJIEMEHTHBII COCTAB, OPTAHMYECKOE TOIUIMBO, IIMPOJIN3,
XUMHNYECKAS PEAKIIMAL.

OOBEeKTOM  HCCNEAOBaHUs  SBISIOTCSA: HHU3KOCOPTHOE  OPraHUYecKoe
TOTUTMBO-TOP(; KOMIBIOTEpHAs TporpamMma Jjisi pacuéra KOHBEPCHUHU TBEPAOIO
TOIUIMBA B TOPIOYHI Ta3.

Llenps pa®oThl — BapuaTUBHBIN pacy€T Npolecca KOHBEPCUU HU3KOCOPTHOTO
OpraHMYeCKOr0 TOIUIMBA C MCIOJb30BAaHUEM IIPOrpaMMbl, OCHOBAaHHOM Ha
HKCIIEPUMEHTAJIbHBIX JaHHbIX. B mpouecce wuccrnegoBaHUs MPOBOIUIMUCH:
MOJICIMPOBAaHUE KOHBepcUHU Topda TMpU Pa3IMYHBIX YCIOBHUSX MPOTEKAHUS
Ipolecca U COCTaBe TOIUIMBA C IOCIEAYIOLIEH OLEHKOM M aHaJIM30M CBOMCTB
MOJIy4aeMbIX Ta3000pa3HbIX MPOIYKTOB.

B pesynberare uccienoBaHusi ONpPENENICHbl BO3MOXXHOCTH IMPOrPAMMHOIO
IPOJAyKTa MO MOJECIMPOBAHUIO MpOIecca KOHBEPCHMM TOIUIMBA W JAWana3oH
JIOTTYCKaeMBbIX BXOJHBIX MapamMeTpoB. TakKe YCTaHOBJIEHBI 3aBUCUMOCTH COCTaBa
U TEIIO(PU3NYECKHX CBOMCTB Tra3za OT XapaKTePUCTHK TOIUIMBA U MapaMeTpOB
kouBepcuu. HoBuzna BKP 3akmrouaercs B aHanusze W moja0dope Haubosiee
ONTUMAJIbHBIX TIAPAMETPOB TMpOIlEcCa HUBKOTEMIIEPATYPHOU KOHBEPCUH IS
MOJyYEHUs] ra3a C HAWIy4dlIMMH CBOMCTBaMH, MPUTOAHOTO MJIsI JTaJIbHEHUIIETO

HCIIOJIb30BaHUS B IEJISIX BRIPAOOTKH TETUIOBOM U JICKTPUUCCKON IHEPTUH.



HopmatuHbie cChuiKH

B Hacrosimieit paboTe nCnob30BaHbl CCHUIKH Ha CIETYIOIINE CTaHAaPTHI:

1. TOCT 2.105-95 ECKJI Enmunas cuctemMa KOHCTPYKTOPCKOM
nokyMeHTanuu. O0mue TpeOoBaHUS K TEKCTOBBIM JOKYMEHTaM.

2. TOCT 7.1 — 2003 bubaunorpaduyeckas 3anuchk. bubnuorpaduueckoe
OIMHMCAHKE JEKTPOHHBIX PECYPCOB.

3. T'OCT 7.1 - 2004 Cucrema craHmaproB no uHpopmammu,
OubnuoTeuHoMy M U3AaTeNbckomy nery. Pedepar u annoranus.

4. T'OCT 732 — 2001 Cucrema craHgapToB 10 HUH(MOpPMALUH,
OMOMMOTEYHOMY W HM3JaTeIbCKOMY Jeiny. OTYéT 0 Hay4dyHO-UCCIEI0BaTEIbCKOU
pabote. CTpyKkTypa u npaBuia opopMIICHHUS.

5. TOCT 8.417 — 2002 T'ocymapcTBeHHass cucTeMa oOecredYeHus

CANHCTBA PI3MCp€HPII>i. E,ZII/IHI/I]_IBI BCIINYHH.

Ornpenenenus U COKpaleHus

B nmanHO#l  paboTe  OpUMEHEHBl  CHEAYIOIME  TEPMHUHBI €
COOTBETCTBYIOIIMMU OIPEACIICHUAMH:

O0asnact: Heroproune MuHepanbHbIE NMpPUMECHM M Biara. B mpoieccax
ra3u(uKanMyu OpPraHMYEecKOro TOIUIMBA OayuiacToOM SBJISIETCS a30T, KOTOPbIN
3aHUMaeT OOJBIIYIO YaCTh MOJIYyYaeMoro rasa.

razoreHepaTopHasi ycraHoBKa: TeXHOJIOTMYECKas yCTAaHOBKA, KOTOpas
BbIpa0aThIBAaET TOPIOYMI Ta3 IpH nepepaboTKe OPraHuYeCcKOro TOIIMBA.

KaTaau3aTop: XMMHUUECKOE BEIIECTBO, KOTOPOE YCKOPSET PEAKIUI0, HO HE
BXOJIUT B COCTaB MPOJIYKTa(0OB) pEaKIUH.

kouBepcusi: [Iporecc, nmpencrapnstomuii co00i mepepaboTKy Ta30B i
TOT0, YTOOBI U3MEHUTH COCTAB UCXOJHOU ra30BOM CMECH.

korenepauus: [lponecc coBMeCTHON BBIPAOOTKM AJIEKTPUUECKOM H

TEIIOBOM DHEPIUU.


http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F

opraHuyeckoe TOILIUBO: TorimBo, KoTopoe ObLI0 chHOPMHUPOBAHO Ha
MPOTSKEHUH MUJUTMOHOB JIET U3-3a TOTO, YTO PACTEHUSI U PACTUTEIbHBIE OCTATKU,
KOTOpbIE TOMAJId B 3€MHYIO KOpPY, C(OOPMHUPOBAIIMCH B OpPraHUYECKUN MaTepHal
(yromb, Ta3 u HETh).

nupoam3:  Pasnoxkenue  (pacmaja) — OpraHMYECKMX M MHOTHX
HEOPTaHUYECKUX COEAUHEHUN MO/ IEMCTBUEM BBICOKHX TEMIEPATyp U HEAOCTATKE
KHCJIOPOJA.

cuHTe3-Ta3 (roproumni raz): Cmecr MOHOOKCHA yTJIepoaa U Bogopoaa. B
MPOMBIIJICHHOCTH TMOJy4alOT MapOBOM KOHBEpPCHUEW MeTaHa, NapluajibHbIM
OKHCIJICHUEM MeTaHa, ra3u(uKauen yris.

B nanHo# paboTe MpUMEHEHBI CIEIYIONTUE COKPAIICHHUS:

KYVY — korenepanronnas ycTaHOBKa;

UC — upe3BblyaliHasi CUTYaIU;

T — uenTpaan3zoBaHHOE TEIIOCHAOXKEHHE,

TOIL — TerI03aEeKTPOLIEHTPAIb;

TOC — TemnoBas 3JEKTPOCTAHIIMS;

BUD — B0300HOBIsIEMbIE ICTOYHUKH SHEPTHH.
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Bsenenue

3anackl TpaJAUIMOHHBIX HCKOIMAEMbIX TOIUIMB OTHIOAbL HE O€3rpaHUYHBI U,
XOTS pPa3BEaHHbIX MECTOPOXKACHUM JOJDKHO XBaTUTh €I€ Ha MHOTHUE
JECATWICTHS, B HEKOTOPBIX PETMOHAX HAIlleW TUIaHeThl M Ja)Xe B Hallell Ooratoi
NPUPOJHBIMA pEcypcaMy CTpaHE OHM HAYMHAIOT MCTOLIATHCS. BONBIIMHCTBO
JIETKOJIOCTYTHBIX 3aJIeKEW JaBHO SKCILUIyaTUPYIOTCS, & OCBOCHHE HOBBIX OyJeT
TpeboBaTh BCE OONBIUX W OOMBITUX (DPMHAHCOBBIX M TPYMIOBBIX 3aTpaT. B cBs3M ¢
TUM BO3HUKAET HEOOXOJUMOCTh IIUPOKOTO TPUMEHEHUSI BO300HOBISIEMBIX
MCTOYHHUKOB OpraHnyeckux TormB. Haubosnee pacnpocTpaHEHHBIM U TOCTYITHBIM
BUJIOM TaKOTO ChIpbs siBNisgeTcs Topd [1].

Topd — 9T0 moONIE3HOE HMCKOMAEMOE PACTUTEIBLHOTO MPOUCXOXKICHHUS.
OOpasyercst B pe3yJbTaTe€ €CTECTBEHHOIO OTMHUpPAaHUSl M HEMOJIHOTO pacraja
OOJIOTHBIX PACTEHHUM MOJI BO3JICUCTBUEM OMOXHMHMUYECKHUX MPOIECCOB B YCIOBUSIX
MOBBIIIEHHO!N BIIAXKHOCTU U HEJIOCTATKA KUCIOPO/Ia.

[Ipsamoe cxkuranue Topda MPOUCXOAUT TIPU JTOBOJIBHO BBICOKHX
temneparypax, nopsaka 1300 °C. IIpu 3ToM, B OKPYKaIOIIYIO CPEly BBIIEIAIOTCS
pa3linuHble BpEIHBIC BEIIECTBA, 3arps3HAIONMX arMochepy U TMpUJIeraroiiue
Tepputopur. BbicOokas TeMmreparypa TOpPEHHUs HajaraeT COOTBETCTBYIOIIUE
TpeOOBaHMS K KOHCTPYKIIMHU PA3IMYHBIX TEIJIOTEHEPATOPOB U KOTJIOB.

AKTYyaJIbHBIM SIBJISIETCSI TIOMCK HOBBIX TMPUHIIMIIOB TOJYYEHUS TEIJIOBOU
OHEPTUU, KOTOPBIE MOBBICAT dPHEKTUBHOCTh HUCIOIH30BAHUS MECTHBIX PECYPCOB
HU3KOCOPTHBIX PECYPCOB M, BMECTE€ C 3THUM, MOTYT NIPHUBECTH K YJIYUILICHHUIO
HKOJIOTUYECKON OOCTaHOBKHU.

OgauM  #W3  pemieHWd  JaHHOM — mpoOJieMbl  MOXET  OBITh
HU3KOTEeMIleparypHass KoHBepcuss Topda. JlaHHBIM Tmpoiecc mnepepadoTKu
OCYIIECTBJISIETCS. B TMPHUCYTCTBUHM KaTainm3atopoB. JloOaBka Karaam3aTopoB
noBbIMaeT 3HPEKTUBHOCTD MPoIEcca TEPMUUYECKON TTEPepadOTKH HU3KOCOPTHOTO
CHIPbsl, 3@ CYET YBEJIMYECHHUS BBIXOJIa TOPIOYMX Ta30B C BBICOKOW TEIIOTOMN

CrOpaHusl.
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[IpeumymiectBoM nepepaboTku Topda nepes yriasiMu sBIseTCs TO, YTO OH
MOJIBEPTraeTCs pa3IUYHBIM XHUMHUYECKUM TPEBPAIICHUAM TMPU OTHOCHTEIHHO
HEBBICOKMX Temmeparypax. HWMeHHO »3ToT (akTop TMO3BOJSET NPUMEHSThH
HU3KOTEMIIEPATYPHYIO KOHBEPCHIO U JPYTHE METOBI ISl MTOJIYUEHUS] CUHTE3-Tra3a
U APYTHUX MOJIE3HBIX XUMUYECKUX MPOTYKTOB.

['oprounii ra3, Kak TOIJIMBO, UMEET HECOMHEHHbIE MPEUMYIIECTBA IMEpe
OpsIMBIM ~ CKUTaHueM Topda u Japyrux BuIoB Ouomaccel. OH, MOI00HO
OPUPOAHOMY Ta3y, MOXET ObITb IepelaH Ha OOJBIIOE PACCTOSHHUE II0
TpyOompoBogaM u B Oa/ulOHax; €ro yJAoOHO WCIOJB30BaTh B OBITY IS
NPUTOTOBJICHHS] THINW, JJi1 OTOIJICHUS W HarpeBaHUs BOJABI, a TaKXke B
TEXHOJIOTMYECKHUX U CUJIOBBIX YCTaHOBKaX.

PaboTa B 001aCTH OTHOCUTENBHO HU3KUX TEMIEPATYP MO3BOJISIET CHUZUTH
3aTpaTbl W MOTEPU HHEPrUM NpU MEepepadOTKe, UYTO 3HAYUTEIHHO IOBBIIIAET
peHTa0EIbHOCTb.

bomee dWem 3a CTO JE€T CBOEro pa3BUTHS POCCHUMCKAas CHUCTEMA
TeropuKkauuu (KOreHepaluyu) W LEeHTpan30BaHHOTO TemnocHatxkenus (L[T)
ctasia camoi Oonbiioi B mupe [2]. Ilox temnodukanueil MOHUMAETCS MPOLECC
[EHTPAIM30BAHHOTO  OOEeCreyYeHus:  TMOTpeOuTeNe  TEIUIOBOM  DHEpruew,
nosiyueHHoi Ha TOIl mo koMOMHMpPOBAHHOMY CIOCOOY BBIPAOOTKH TEILIOBOM U
anexktpuueckoit 3Heprun. Ilox [T moHumaercs: TeriocHaOxeHUe MoTpeduTene
OT MCTOYHUKOB TEIUIa 4Yepe3 OOIIYyI0 TEIUIOBYIO ceTh. Termaodukanus 3aHUMaeT
BECOMOE MECTO B DJHEPreTMYECKOM KOMIUIEKCE CTpaHbl. boyiee MOJIOBUHBI
AIEKTPUYECKON MOIIHOCTH BCEX TEIUIOBBIX AJIEKTPOCTAHUMU Ipuxoautces Ha TOL]
OO0IIIEro MOJIb30BaHUsI, KOTOPBIE TPOU3BOAAT CBhIIIe 30 % Bceil 2JIEKTPOIHEPTUH B
CTpaHE W MOKPBIBAIOT TPETh CIpOCa Ha TEIUIOBYIO sHepruro. Ha cerogHsmiHuii
JIeHb CHCTEMa TEIUIOCHAOXEHUsSI CTpaHbl COCTOUT M3 MOYTH 50 ThIC. JOKAJIbHBIX
CUCTEM TEIUIOCHAOXKEeHUs, KOoTopasi oOciyxuBaercss 17 TbIC. NpeANpUATUIMU
TersiocHaOxkeHusa. Cucrema, KOTOpas YK€ JaBHO CIOXKWJIACh [JISl OTOIUICHUS

MHOTO3TaKHBIX JKWJIBIX JOMOB, UMeeT Ha3BaHue Kak cuctema LT [3].

13



OcHOBHBICE HMCTOYHHUKH Termjga B Takod cucreme I[T 3To KoTenbHBIE
(pa3muuubIX (GopM COOCTBEHHOCTH) U TEIIO(PUKAIMOHHBIE JYHEPTrOOJIOKH Ha
terioanekrpoctaniusax (TOLl, kak mpaBuigo, B COCTaBe T'€HEPUPYIOUIUX
KOMITIaHMi1).

[IpousBoacTBO  TemmoBoil sHepruu B Poccum  xapakrtepusyercs
CJEAYIOINMU TAaHHBIMU [4]:

— IEHTPATU30BaHHbIE UICTOUHHUKHU MPOU3BOJST OK0JIO 74 %o;

— JICLICHTPAJIN30BaHHbIE UCTOUYHUKH MPOU3BOIAT 26 % Tera Poccun.

He cMoTpsi Ha BhICOKME TOKa3aTeIu pa3BUTHS KOreHepaiuu Poccuu, Bcé
K€ CYIIECTBYIOT MPOOJIEMBI, CBSI3aHHBIE C TEM, UTO OTPOMHBIE TEPPUTOPUU CTPAHBI
HE OXBayeHbl IICHTPAJIM30BAHHBIM JHEProCHAOKEHHEM H3-3a COMYTCTBYIOIIUX
npo0seM ¢ 00ecieueHneM TaKuX TEPPUTOPHUI TOIIMBHBIMU pecypcamiu. 1Ipu aTom
JIOBOJILHO YacTO Takue pailoHbl O0JaJaroT 3amacaMd MECTHBIX HU3KOCOPTHBIX
TOIUIMB, HO, K COXKaJICHUIO, /Ui UX MOTPeOJIeHUs TpeOYIOTCsI COOTBETCTBYIOLINE
TEXHUYECKUE YCTPOMCTBA, KOTOPbIE MOIJIM Obl paboTaTh NepepadaThiBaTh JAHHOE
TOTUIMBO C BBIPAOOTKOM KaK TETJIOBOM, TaK U DJIEKTPUUECKON IHEPTHUU.

Boratbie UCTOYHMKU HEPTHU U Ta3a UCTOLIAIOTCA — BCE ITO MPUBOAUT K
YBEJIMYCHHUIO JOJIM TBEPAOrO TOIUIMBA B TOIUIMBHOM OanaHce. Takxke, Kak u
MPUBOJUT K Pa3BUTHIO MPOU3BOJICTBEHHBIX PA0OT MO YIJIO U APYTHX HOBBIX
MPOAYKTOB, KOTOpbIE 3aTparMBalOT Kak Tra3000pa3Hble TOIUIMBA, Tak U
cuHTeTHYecKue xuakue. B cBs3u ¢ 3tum 80-90-e¢ roasl — 3TO MEepuoa HOBOTO
3HAYUTEJILHOTO YBEJIWYCHUsS JOJIU YIJIS B TOIUIMBHO-DPHEPreTHYECKOM OalaHce,
BKJIIOYass U OCYIIECTBICHHWE HOBOIO MHOIO TOHHAXKHOTO TEXHOJOTHYECKOIO
npoiiecca rnepepaboTKu TBEPIOTO TOILIUBA.

Bosbiiiasi 4acTh mporeccoB TEPMUUECKON MepepadOTKU TOIUIMB BKJIIOUYAET
B ce0sd TmTpOW3BOJCTBA MO TmepepaboTKe TOMIWB. Takoe MPOU3BOJCTBO
chOpMHPOBATIOCH B PE3yJbTaTe IMTEILHOTO TEXHUYECKOTO M amnmapaTypHOTO
pelIeHus, KOTOPOE OTIUYACTCS HE TOJBKO OTHOCHUTEJIHHBIMHU OJIaronpUsTHHIMU

pacxoaaMu, HO U SHCPI'CTHUCCKUMHU U SKOJIOTHYCCKHMU IIOKAa3aTCIIsIMU.
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Orpomubie 3amackl TOopda B Poccuu, oOnamaromue pazHOOOpa3HbIE
CBOMCTBA CTaBUT Mepei HUCCIENOBATEISIMUA 3a/ady MOHCKa MyTel ONTHMAabHOTO
UCIIOJIb30BAaHUSI MX HHEPrOXMMHYECKOTO IMOTEHI[MaNa, 4YTO, B CBOIO OYepeb,
ONpe/eNsieT Kpyr HayyHBIX HCCIEJIOBaHUN, HANpaBICHHBIX Ha MPOIECCHI
nepepadoTKu Top(da TOMIMBHOTO U HETOIJIEHOTO Ha3HAYEHUS.

Ogaum  ©3  HamboJiee  MacIITaOHBIX  HaIlpaBlIEHUW  SABISETCS
HHEProTeXHOJOruueckas mnepepadorka TomauB. CyIIHOCTh €€ 3aKIo4yaceTcs B
TEPMUYECKON TMepepadoTke TBEPAOro TOIUIMBA, IPU KOTOPOW MOJTydaeMbld
TOPIOYMI TBEPIBI OCTATOK CXKUTAeTCI B COOTBETCTBYIOIIMX arperarax, a
Mapora3oBble MPOAYKTH HAXOMSIT NMPUMEHEHHE B Pa3IMYHBIX TEXHOJOTHYECKHUX
nporieccax [5]. Ocraromascs npy CropaHuy TBEPAOTO OCTaTKa MUHEPalibHASL YaCTh
UCTIONB3YETCSl TIPU TOMYYEHUH CTPOUTENBHBIX M JAPYTUX MaTepuanoB. B Takom
IPOLIECCE UCKIIIOYAIOTCS BPEAHbBIE BBIOPOCHI B OKPYXKAIOLIYIO CPEAy.

Ilo KOHEYHBIM TeMIiepaTypam HarpeBaHUs paznuyaroT
HU3KoTemmeparypayo, (450-550 °C), cpemneremmeparypuayto (650—750 °C) u
BbIcOKOTeMMeparypHyto (950—1100 °C) nepepaboTKy Toruiusa [6].

ITon Tepmuueckoil nepepadoTkoi Topda — MUPOJIU3, CIAEAYET MOHUMATH
TaKHe MPOIECChl, B KOTOPBIX MPOUCXOIAT HarpeBaHue Topda B OTCYTCTBUH KaKHX-
an6o peareHToB. [lom TepMuueckol mnepepabOTKONW TMOHMMAIOT 3a4acTyl0 U
rasupukanuio Topda, XOTS MPH OITOM HCIONB3YIOTCS U JOMOJHUTEIbHBIE
peareHThl, Yailie BCero OKUCIUTEIN, HO MHOTIa U BOJOPO/I UJIM METaH.

KonBepcust Topda mo3BONIET PEIMIMTh MHOXKECTBO MPOOJIEM, KOTOPHIC
MOJKHO pa3JIeNTh Ha CJICTYIOIINE:

Oxonoruueckue. [Iupomu3 Topda mpakTuuecku 0€30TXONHAS MPOIEAypa,
KOTOpasi HE CONPOBOXKIAETCS 3arpsA3HEHHEM OKpyXKarolled cpenbl. Takum
o0pa3oM, WCMOIB30BaHHE TOP(PSHOTO Taza B MENAX OTOIUICHUS TMO3BOJUT
COKpaTHTh BBIOpOC B 3eMHyI0 arMmocepy ©Oojee BpEemaHBIX  BEIIECTB,
00pa3yIINXCs B pe3yIbTaTe TOPSHHS UHBIX BUOB TOTUIMBA.

PecypcocOepexxenne. Nudopmanus, umeromascss y YYEHBIX CETOHS,

MNOATBCPKAACT, YTO KOJIMYCCTBO MHUPOBLIX 3aIllaCoOB He(llTI/I, razsa um yrid
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HEYMOJIMMO yMEHbIIaeTcs. VM MOnoNMHUTh 3TM HE BOCHOJIHSAEMBIE IIPUPOJHBIE
pecypchl MPOCTO HEBO3MOXKHO. A TOp( SBISAETCA BOCHOJHSEMBIM MNPUPOTHBIM
pecypcom, MO3TOMY €ro UCI0JIb30BAHUE MTO3BOJIUT cOepedb HEPTSHBIE U YTOJIbHBIE
3amnacsl.

Conmainbhble. Pa3BuTie JaHHOM TEXHOJIOTHS NHUPOJIM3a TOp(a MO3BOJIUT
CO3/1aBaTh DJHEPreTUYECKUE YCTAHOBKM PA3IMYHOW MOIIHOCTH B JHOOOM U3
YrOJIKOB Hame HEOOBATHOW cCTpaHbl. A A UX OOCIyXHBaHUS OymyT
HEOOXOUMBI JIFOJU Ul IOCTOSTHHOM paboThl. Takum o0pa3oM, pa3BUTHE TaHHOTO
HaIlpaBJIEHUS] MOXET JaTh TOJNYOK K Pa3BUTHIO MajbIX MPOU3BOJCTB B JHOOBIX
OTAANEHHBIX PAalOHAX.

B 3aBucumoctH OT TemmepaTypbl BBIOMpAIOTCS  COMYTCTBYIOIINE
Matepuanbl g O0OpYJOBAaHMM, TEXHUYECKHMX arperatoB W T.L., a,
COOTBETCTBEHHO, U MAaTEPUAJIbHBIE 3aTPATBI C POCTOM TEMIIEPATYPHBIX YCIOBUH, B
KOTOpBIX Oyzaer paboTaTb TO WIM HHOE O0OOpYJOBaHME, YBEJINYUBAIOTCA,
yBEIMYMBAs 32 COOOM JOJII0 SKCTPEMAJIbHBIX YCIOBHI Npu paboTe mepcoHasna ¢
TEXHUYECKUM 000pyaoBaHueM [7].

AKTYaJIbHOCTH TeMbl. AKTYaJbHOCTh PACCMATPUBAEMOM B UCCIECIOBAHUH
TEXHOJOTMH KOHBEPCHUHU 3aKJII0YAeTCs B TOM, YTO razudukatop Ajs MOJy4eHHUs
CHUHTE3-Ta3a B KayecTBe paboyero Teia MCIONb3yeT Map, OCYIIECTBISAS MPU 3TOM
HU3KOTEMIIEPATYPHYIO KOHBepcHio. Takoil mporecc mnepepaboTKH MO3BOJSET
MOJIYYUTh Ta3 0o0Jiee BBICOKOTO KauyecTBa, C OOJBIIEH yIETbHON TEeMIoTOoN
CrOpaHusl, 3a CUET YMEHBILIEHUS IPOLIEHTa HETOPIOUNX KOMIIOHEHTOB B KOHEYHOM
npoaykre. Mcmonp30BaHWE TakMX TEXHOJIOTMM HAa NPAKTHUKE W UX BHEIPEHHE B
HKCIUTYaTaI[MI0 MOXET MPUBECTH K POCTY 3PPEKTUBHOCTH MPOU3BOJCTBA SHEPTUU
U B HEKOTOPBIX CIIy4asx 00eCleyuT SKOHOMHUYECKHE MpeuMyliecTBa. BHenpenue
TaKUX MPOIECCOB TPeOYyeT 3HAYMTEIBHON SKCIIEPUMEHTAIBHON U aHAIMTUYECKOU
popabOTKH, UTO U 00eCTICUMBACTCS B JAHHOM HCCIICIOBAHUH.

B passutuu Poccuiickol SHEpreTUKy, B TOM YUCIIE U B MAJIOW DHEPreTUKE,
CllelyeT yJelsTh BHUMAaHHUE Ha CYIIECTBYIOLIUE MPoOJIeMbl B 0071aCTU TeHepaliu

TEIJIOBOM 3HEPTUM JUIsi aBTOHOMHBIX JIELEHTPAIM30BaHHBIX noTpedurteneil. Kak
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MOKA3bIBACT TPAKTUKA, JaHHAs MpoOJieMa 3aKIIOYalTCs B YIAIEHHOCTH OT
TPAHCIIOPTHBIX CXE€M, YTO 3HAUYUTEIbHO YBEIMYMBAET CTOMMOCTH JIOCTABKHU
TOIUJIMBHBIX PECYPCOB.

BHeapenue Takux yCTaHOBOK, IMPeoOpasyrONIUX HU3KOCOPTHOE CHIPHE B
KaueCTBEHHOE Ta3000pa3HOEe TOIUIMBO, IO3BOJIUT OOECIEUUTh HANAEKHOE
HPHEProCcHA0XKEHHE MHOTHMX YJAJIEHHBIX M TPYIHOAOCTYNHBIX PETHOHOB HalIel
CTpaHbl. 3a4acTyl0 MMEHHO B TaKUX YAQJICHHBIX palloHaAX HMEIOTCS 3amachl
MECTHBIX HU3KOCOPTHBIX TOIUIMB, KOTOPBIE MOHO MCIOJIb30BATh B KadyeCTBE
sHepronocurens [§].

B pa3paboTky TeopuMm CTpPOECHHS M TEXHUYECKOM XuMHUH Topda
CYIIIECTBEHHBIN BKJIAJl BHECTHU yueHble MHCTUTYyTa roprounx uckonaemeix (UI'M),
cCpead  KOTOpBIX  Beaymiee — nosokeHue — 3anumanu  [.JI. CtagHUKOB,
JL.M. CanoxHHUKOB, H.M. Kapagaes, A.B. UepHbIes, A.3. FOpoBckuid,
A.B. JIazoBoi, B.A. Kacaroukus, C.M. I'puropses, T.A. KyxapeHko,
N.B. Epemun [9].

Takue ycTaHOBKHM pa3pabaThIBalOTCS BO BCEM MHUpPE H3-3a OOJBIIOTO HX
crpoca, OCOOCHHO B MaJIOM pacHpeAeIUTeIbHOM HYHEPreTUKe; OAHYy W3 HUX
cMoienupoBaiiu U pazpaboranu corpynuuku kadenpst [II'C u [II'Y 8 HU TITY.

BrinonHeHHBIE — AKCIIEpUMEHTAIbHBIE  HcclenoBaHus [9]  mokaszanu
pe3yabTaThl MO MOJYYEHUIO BHICOKOKOHIIEHTPUPOBAHHOTO BOJIOPOJICOIECPHKAIIETO
raza B 00OJJaCTH HU3KUX TEMIIepaTyp, MPH Pa3JIMYHBIX YCIOBUSX MPOTEKAHUS
npoliecca KOHBEPCHH U PA3IMYHOM COCTaBE TOILIMBA.

Briie  00o3HaueHHBIE aAKTyallbHbIE HAyYHO-TEXHUUYECKUE MPOOJIEMBI
TEPMOJIUHAMHYECKOTO, TEIJIOPU3NUECKOTO U TEIJIOTEXHUYECKOTO XapaKTepa
OTpPENEeNIUIIN B 1I€JIOM KOMIUIEKCHBIM XapakTep HACTOSIIEro JIHUCCEPTAIMOHHOTO
UCCIIEIOBAHMUSI.

eab0 marucrepckoil auccepranum siBjasiercsi: BapuatuBHbIA pacyér
npoIiecca KOHBEPCUH HU3KOCOPTHOTO OPraHUYECKOro TOIUIMBA C UCIOJIh30BaHUEM
MporpaMMbl, OCHOBAHHOM Ha SKCIEPUMEHTAIBHBIX JaHHBIX. B mporecce

UCCJIEI0BAHUS TPOBOAMINCH: MOJIETTUPOBAHNE KOHBEPCUHU Top(da Mpu pa3IudyHbIX
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YCIIOBUSIX MPOTEKAHUs MPOIECCAa U COCTABE TOILIMBA C MOCIEAYIOLIEH OLIEHKOW U
aHaJIM30M CBOMCTB MOJy4aeMbIX ra3000pa3HbIX IPOIYKTOB.

B nporecce uccnenoBanus ObUIN PEIICHBI CIEIYIONTUE 3a]a4H:

— U3YUYEHHUE BO3MOKHOCTU MPOrPAMMHOIO MPOayKTa «PacdeTr pekuMHBIX
napamMeTpoB KOTE€HEPAIMPOHHON YCTaHOBKH», pa3pabOTaHHOTO COTPYIHUKAMU
kageapsl [II'C u [IT'Y 8 HU TITY;

— UCCJIEIOBaHNE JOBEPUTEILHOTIO MHTEPBAJIA TEMIIEPATYP;

— BBIMIOJIHEHUE  MOJCJIMPOBAaHUA KOHBEpCMH Topda TpH  MOMOIIU
IPOrpaMMHOr0 MPOAYKTA, MOCTPOCHUE 3aBUCUMOCTEHN, OTOOpa)X)aroOIUX BIIHSHHUE
YCIIOBU MPOTEKAHUSA MPOIIECCa, HA COCTaB U TEIUIOTY CTOPAaHUs CHHTE3-Ta3a;

— BBINOJIHEHUE OLEHKU pEe3yJbTaTOB HU3KOTEMIEPATypHOM KOHBEPCHH
Toppa u  BbIpabOTKA  peKOMEHAAalui, JJs  JajdbHEWIIed  HaydyHO—
UCCJIEIOBATENLCKONW pabOoThl, OMUPASICh HA PE3yJIbTaThl, MOJYyYEHHBIE B MPOIECCE
BbInoTHEHUs BKP.

O0beKT ucciaeI0BaHUA U MpeaMeT: 00bEKTOM MCCIIEIOBaHUS SIBISETCA
TEXHOJIOTUST KOoHBepcuu Topda B roproumii ras. IlpenmeroMm wuccienoBaHus
ABJISIETCA TIporpaMMHbIA TTpoaykKT st DBM synthes calc3.1 (pacuer pekuMHBIX
apaMeTpOB KOT€HEPALIMOHHOW YCTaHOBKH).

Hayuynas u npakruyeckass HOBM3HA. HoBU3HA pe3ysbTaTOB HACTOSIIEH
HAay4YHOU MCCIeA0BaTEIBCKOM pabOThI 3aKJIFOYAETCS B CJICIYIOIIEM:

— TI0 pe3yJIbTaTaM UCCIIEOBAHUS U MOJICIIUPOBAHUS KOHBEpCHH Topda mpu
MOMOIIM  MPOTPAMMHOTO  MPOJAYKTa TIOCTPOCHBI 3aBUCUMOCTH, HATJISIHO
oToOpaXxarollue BIUSIHUE TEMIIepaTyphbl Ipoiiecca nepepadoTKU U cocTaBa Topda,
Ha COCTaB IOJIy4Ya€MOTr'0 B pe3yJIbTaTe KOHBEPCUU TOPIOYETO ra3a U €ro TEIOThl
CropaHus;

— IPUMEHEHHE TIpollecCa KOHBEPCUU [JIsl TOJY4YEHHs TOPIOYEro rasa,
MO3BOJIUT PEUIUThH MPOOIEMyY TEIJIOCHA0KEHHUST OTAAJICHHBIX PailOHOB, B KOTOPBIX
C)KMUTaHHWE TMPHUBO3HBIX TOIUIMB SKOHOMUYECKH HE I1€JeCO00pa3HO, HO HMMEIOTCS

HCUCUCPIIACMBIC 3aI1aCbl MCCTHBIX HU3KOCOPTHLIX TOIIIIUB,
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— HCTIOBb30BaHUE pPa3pabOTaHHOM MTPOrpaMMbl, OTHOCHTEIBHO MOJEIH
n3yuyaemoi korenepanmoHHoil yctaHoBku (KVY) [10], naeT BO3MOKHOCTh MOJIy4aTh
pe3ynbTaThl IEepepabOTKU TaKUX TOIUIUB, Kak: TOpd, IpeBecruHa, Oypblid Yroib C
pa3HBIMM BXOJHBIMU JIaHHBIMH, Ha OCHOBE KOHBEPCHUU OPraHUYECKOTO ChIPBA.
Onupasdce Ha pe3ynbTaTbl, MOXHO ONPEACIUTh ONTUMAIBHYIO TEMIEPaTypy
npoliiecca nepepaboTK W ONTUMAJBHBIM COCTaB MCXOAHOTO TOIUIMBA, KOTOPOE
nojaBepraercs nepepadotke. IlomydeHHble pe3ysibTaTbl W BbIpaOOTaHHbBIE
PEKOMEHJIalMK TOCIYXaT HMCXOJHBIMU JaHHBIMHM 71 JaibHeiIIei paboTel B
JAHHOM 00nacTH.

JlocToBepHOCTb.  J[OCTOBEpPHOCTh  pe3ynbTaToB  OOecleYnBaIach
NpPUMEHEHUEM  anpOOMPOBAHHBIX W  OPUTMHAJIBHBIX  ABTOPCKUX  METOIMK
MCCJIEIOBAHMS, IOBTOPSIEMOCTBIO PE3YJIBTATOB.

IIpakTnyeckasi 3Ha4YUMOCTH pe3yabTaToB BKP. PesynbpraTel HacTosei
HCCJIEIOBATENIbCKOW JUCCEPTAlM MOTYT OBITh HCIOJB30BAaHbI JJIsi aHAIM3a
paboThl (BXOJHBIX M BBIXOJHBIX MapaMETPOB) KOTCHEPALIMOHHOW YCTAaHOBKH U
IOJIyYEHUsI CUHTE3-Ta3a M3 HU3KOCOPTHOrO TOIUIMBA, C HEOOXOAMMOMN TEIUIOTOU
CropaHusi, KOTOpbIi B JaibHEMIIeM OyJIeT HCIOJIb30BAThCSI B OOJACTH MaJlou
OHEPTETUKH JIJI aBTOHOMHOTO TETTIOCHAOKEHMUS.

Peanu3anus n anpodanusi padorel. B X0 Hay4YHOU HCCIEI0BATENbCKON
paboThl TpomexyTouHble pe3yiabtathl BKP  Obumn  anpoOupoBansl Ha II
MexayHapoiHOM MOJIOASKHOM (popyme « MHTeIeKTyanbHbIE YHEPTOCUCTEMBDY.

Bo BBeaennu o0o03HaueHa paccMaTpuBaemasi MpoodsiemMa U METOAbl €€
pemieHusi, 00OCHOBaHA aKTYaJbHOCTh BBIOPAHHOW TEMbl, OMNpelesieHa Ledb U
3a/1aud HCCIICIOBAHUS, €€ Hay4yHasi HOBHU3HA, TEOPETHUYECKAss M MpaKTUYecKas
3HAYMMOCTD MOJIyYEHHBIX PE3yJIbTaTOB.

B nepBoii riaBe coaepKuTCs KpaTtkas 1 HanOosiee BakHast nHMOpMAIHs O
COCTOSIHUM peliaeMoi mpobiieMe JeleHTPATU30BAHHOTO TEIUIOCHAOXKEHUS C
UCIIOJIb30BAHUEM MECTHBIX BHUJOB TOIUIMB; BBIMOJIHEH OOUIMI 0030p W aHaIu3
COBPEMEHHOTO  COCTOSIHMSI M [EpPCHEKTHB  Pa3BUTHS  ABTOHOMHOIO

3HepFOO6eCH€‘ICHI/IH C HCIIOJIBb30BAHNECM KOI'CHCPAIMMOHHBIX YCTAHOBOK B POCCI/II/I;
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OTpe/ieNIeHbl MUPOBBIE TEHCHIIUN Pa3BUTHUS U 00IACTH MEPCIEKTUBHBIX HAYYHBIX
VCCIIEIOBAaHNM.

Bo BTOpOIi ri1aBe coxepkKaTcs MCXOIHBIE MaTE€pUalbl, NPEJOCTABICHHbBIC
pykoBoguteneM Hacrosmen BKP, Takxe nqanHble, HOJy4eHHBIE TPU TPOXO0KICHUN
HAyYHOW HCCJIEN0BATEIbCKON MPAKTUKU. B 3TOM ke rinaBe clenaHo o00CHOBaHUE
BbIOOpa Hanpasienuss HUP, u npeacraBieHa noctaHOBKa 3a7a4 UCCIIEIOBAHMSL.

B Tperbeil riiaBe paccMaTpUBAIOTCS BO3MOYKHOCTH IMPOTrPAMMHOTO
IIPOJYKTa, HCCIEAYETCS JIOBEPUTENbHBIA MHTEPBAJI TEMIIEpaTyp Iporecca
nepepaboTku. Brimonusercs mopenupoBanue koneepcuu Topda. Coaeprkarcs
OCHOBHbIE  TaOmuupl, Trpaduku  aucceprauud. B Hel  packpblBaeTcs
COJIEpKATENbHBIN XapakTep Hay4dyHOHl paOoThl, MPOBENEHHON HENMOCPEACTBEHHO
aBTOPOM.

B 4erBepTOii ry1aBe NMPOBOJATCS OLIEHKA PE3yJbTaTOB KOHBEPCUM TOP(Pa;
BbIPa0aTHIBAIOTCS PEKOMEHIALMU K JAJIbHEHIIEMY HCIIOIb30BAaHUIO IPOTPAMMBI.

B nsToii riaBe HCHONB3YIOTCA M TOKAa3bIBAIOTCA 0a30Bble 3HAHUSA B
o0nacTi (UHAHCOBOTO MEHEIKMEHTa, B TOM 4YHCIIE ONpPEJEICHa BO3MOXKHAs
SKOHOMHYECKass A(PPEKTUBHOCTh HCIOIB30BAHUS CHHTE3-Ta3a B DHEPrETHKE.
CocraBiieHa olleHOYHas TabJauIa UCIIOJIb30BaHUS IPUPOJAHOIO ra3a, CUHTE3-Ta3a u
Topa. Crenan BbIBOJI O pEHTA0EIBHOCTH HCTIONIb30BaHMSI CUHTE3-Ta3a.

B 1mecroii riaBe mnpou3BeNEH aHAIU3 HKOJOTUUECKON O€30MacHOCTH
HCIIOJIb3YEMOM YHEPTOYCTAaHOBKH; BHIOpAHBI CIIOCOOBI 0OecTieueHus: 0€30TacHbIX U
KOM(OPTHBIX YCIOBUI paboyell 30HBI Il COTPYJHUKOB. BBINONIHEH aHanu3
VMCTOYHUKOB OMNAaCHbIX M BpEeAHbIX (DaKTOPOB; OLEHEH pHUCK 3apaKeHUs
OKpY Xarollel MPUPOJHON Cpebl BPEAHBIMU M OITACHBIMU BELIECTBAMU.

B 3akiwyennu naHa oOunias XapakTEpUCTHKAa WTOTOB MPOBEIEHHOMN
palboTHI U MPECTABICHBI BHIBOABI IO PE3yJbTaTaM JIUCCEPTALIUU.

JIuyHbIH BKJIaA. DBpITIONHEH aHamuM3 JUTEPAaTypPHBIX HCTOYHHMKOB.
N3yuensl BO3MOXHOCTH IPOrpaMMHOTO IPOIYKTa. Ha OCHOBE

OKCIICPUMCHTAJIbHBIX HAHHBIX IMOCTPOCHBI 3aBUCHUMOCTH, HAITIAAHO OTPAXKArOIIUC
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BJIMSIHUE TEMIIEpaTyphbl IMpolecca MepepadoTK W XapakTepucTUk Topda, Ha

COCTaB M CBOMCTBA MOJIYyYaEMOTI'0 B PE3YJIbTATE KOHBEPCHH FOPIOYETO rasa.
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'maBa 1 Amnanutuyeckuii 0030p COBPEMEHHOM HAyYHO-TEXHHUYECKOMH,

HOPMAaTUBHOW, METOINYECKOU JINTEPATYPHI

1.1 CoBpeMeHHOE COCTOsSIHKE TOTPEOICHHS TOIUITMBHBIX pecypcoB B Poccun

OCHOBHBIMU HCTOYHHKM TOIJIMBA M DSHEPTUM B COBPEMEHHOM MUPE
SBIIAIOTCA TPUPOAHBIC YTICBOJOPOAHBIE Ta3bl, XKHUAKHE HEPTH U TBEPIbIC
OpraHMYECKHE BEIIEeCTBA, K KOTOPHIM OTHOCSTCS CJaHIbl U KaMeHHble yrau [11].
HcTouyHnKaMu ChIpBS B IENIAX MOJYYUTh Pa3UYHbIC BUABI TOIUIMBA M MPOTYKTOB
OCHOBHBIX OPTaHMYECKUX BUJOB CHHTE3a, YTO B MPOILIOM BEKE, YTO U B JIaHHOE
BpeMs OCTal0TCA HE(PTAHbIE TPOAYKTHI U cama HepTh. OHAKO B HACTOSIIIEE BpEMs
MOJIO’)KEHNWE HAaYMHAET CHIIbHO MEHAThCA. POCT mMcciaenoBaHHBIX W HAMIEHHBIX
3aracoB HETH 3HAUUTENIBHO OTCTAIOT OT KOJIMUYECTBA €€ MOTPEOICHNUS.

3amachkl ra3a OCHOBHBIX MeCTOpoXKAeHuM 3anmaaHoil CuOupu — rjiaBHOTO
razoJI00BIBAIOIIETO PETMOHA CTPaHbl BbIpAOOTaHBI OOJIee YeM Ha IMOJOBUHY U
nepenuy au0o nepeiayT B OarKaliue roibl B CTa U0 NaJaromei J00bIYH.

Cokpatuth moTpebiieHne HeTH W Ta3a MOXHO B TEUYCHHE HECKOJIBKHX
NECATUIIETUN 3a cYeT JOOBbIYM, HCCIENOBAaHUS M Pa3pabOTKH JpYruxX BUIOB
MOJIE3HBIX MCKomaeMbIX. Hampumep, B JOATOCPOYHOM MEPCHEKTUBE yroJib, TOPP U
pa3nuuHbie OMOJIOTWYECKHE OTXOJbI, 3aMacOB KOTOPBIX NMPHU HBIHEIIHUX TeMIax
noTpeOJeHUsT XBAaTUT OOJbIIE YeM Ha ThICAYY JIET, 3aHMMAIOT 3HAYUTEIbHYIO
JOMUHUPYIOIIYIO TO3WIMI0O B MHPOBOM JHEpreTMKe Ha 0a3e HOBBIX
TEXHOJIOTHUECKHUX PEIICHUH.

I'maBHass OCOOEHHOCTh MCHOJIb30BAaHUS HU3KOCOPTHOTO OPraHUYECKOro
TOTJINBA COCTOUT B TOM, YTO padOThI, CBSI3aHHBIC C pa3padOTKON pa3sHOOOpa3HBIX
METOJIUK, CPEACTB MOTPEOJIEHUsI TaKOTo TOIIMBa B Poccuu, MOKHO HampaBUTh Ha
UCCJIEIOBAaHUE U Ha PelIeHHEe MHOTHX COIMAJIbHBIX MPOOJIeM; Ha Pa3BUTHE MAJIOTO
Ou3Heca; Ha CHWKEHUE YpOBHS O0e3palbOoTHIlbl; HA YBEIUYEHHE YpPOBHS
o0pa3oBaHMsI U KyJIbTYpbl M HA MOBBIIICHNE KAaueCTBA KU3HU HAILIETO HACEJICHUSI.

BaxHoe 3HaueHHE MMEET MECTO BOIIPpOC O CHMXXCHHHU OIIACHOCTH M BPCAHOCTH B
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CTOPOHY IKOJIOTHH; 3Ta TPoOJIeMa CyIeCTBYET BO MHOTHX TOPO/Iax, B TOM YHCIIE U
B 30HaX OTJbIXa HACEJEHHUs. OJTO JIOCTUTaeTCAd 3a CYET CHIDKEHUS BPEIHBIX
BBIOPOCOB OT SHEPreTUYECKUX YCTAaHOBOK [12].

Pemenne mnpoOiieMbl COCTOWT B  HCMIOJIB30BAHWM MECTHBIX BHIOB
OpTraHUYECKOTO CBHIPbSl [JIs MPOU3BOACTBA JOCTYIHOIO TOIUIMBA W SHEPrUU:
AIEKTPUYECKOUN U TEINIOBOM.

JIpyrol 3Ha4YMMOM M CYLIECTBYIOIIEHM B HACTOALIEE BPEMS SBISAETCA
npobiemMa B 00ECIIEUEHUH YHEProCHAOKEHUEM YAAICHHBIX >KHIIBIX TEPPUTOPHUH,
HE TOJKJIIOYEHHBIX K ceTsaM »3HeprocucteM. B paiionsl Kpaiinero Cesepa,
Hansuero Boctoka u Cubupu €XeroHo 3aBO3UTCS 6—8 MIIH. T. )KUJIKOTO TOILJIMBA
(mu3enbHOE TOIIMBO, MaszyT) W 20-25 muH. T. TBepaoro (yrosib). B cBsizu c
YBEIIMYEHUEM TPAHCIOPTHBIX PACXO0JIOB CTOMMOCTH TOIUIMBA YBEJIUYUBACTCA.
[leHTpayiM30BaHHBIC CHCTEMbl JHEPrOCHAOXXEHHUS  OXBAThHIBAIOT Jumib  1/3
TeppUTOpPUM CTpaHbl. HajnexxHoe sHeprooOecriedyeHUuEe OTIAJCHHBIX PAOHOB —

CJI0>KHas U oporas JJisi rocyaapcTsa 3aaada [13].

1.2 CoBpeMeHHOE COCTOSIHHE BOIpPOCAa aBTOHOMHOTO TEIUIOCHAOXKEHUS B

Poccun

OnHOM W3 TJWIaBHBIX LEJIEW pa3sBUTHS NPOU3BOJACTBA M PBIHKA
HHEPreTUYECKOro 00OpYyI0BaHUS U TEXHOJOTUN HCIIOIb30BaHUs Pa3IMYHOTO BHJIA
HU3KOCOPTHBIX TOIUIMB SBJISIETCS HAJEKHOE aBTOHOMHOE JHEproodecreyeHue
NOTpeOuTENe TEMIOBOM M AJIEKTPUUYECKOW SHEPrHe 3a CYET MECTHBIX BUOB
TOIUIMB B paillOHax, HE TMOJAKIIOYEHHBIX K CETIM LEHTPAJIU30BaHHOIO
HPHEProCHAOXKEHMSI; a TaKKe€ — OCBOCHHUE HOBBIX 3S(PPEKTUBHBIX TEXHOJOTUMI
CEeTEBOr0 JJIEKTPO- U TeIUIoCHaOkeHusT Ha 0a3e OpraHMYecKoro ChIpbA,
pacuMpeHue Mpou3BOICTBA MO UX UCMOJb30BaHuIO [ 14].

[IpuMeHeHrne MECTHBIX TOIUIMB, HAIPUMEP, B HHEPreTUKE CEJIbCKOU
MeCTHOCTH (OroMacca, ApPEeBECHbIE U PACTUTENbHBIE OTXObI, TOPQ, pacTUTEIbHbIE

Macijiia, HaBO3, U ,Z[p) BO MHOTHX PEruoHax CTpaHbl MOJKCT INOKPBITh 3HAYHUTCIILHYIO
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gactb (mo 30 %) osHeproGamaHca XO3MWCTB W MPEANPHUATHH, COKpPaTHTbH
HAIOJIOBUHY YHWCJIO OTKIIOYEHUH 3JIEKTPONUTAHUS, CHHU3UTh 3aBUCHUMOCTH OT
[EHTPAJIM30BAaHHOTO SHEProCHAOXKEHHS, a TaKkKe CO3/aTh JCIEHTPATN30BAHHBIC
CUCTEMBI TeII0-3Heproodecneyenus [15].

[TonTBepxkaeHneM BOCTPEOOBAHHOCTH K HCIIOJIb30BAaHUIO MECTHBIX BUIOB
TOTLJINB SBIISICTCA HaOronaemast TEHICHIIHSI YBEITUYEHUS I0IH
JICIEHTPATM30BAHHOTO TPOU3BOJICTBA TEIJIOBOM M DIEKTPUUYECKOW SHEPTrUU B

MHPOBOI U POCCUICKOM dHEpreTuke [16].

1.2.1 Metoapl UCIIONB30BAHUA U TEPEPAOOTKHU ChIPbSI B SHEPTOHOCUTETN

Haubonee  pacrnpocTpaHEHHBIMH ~ TEPMOXMMHMUYECKHUMU  METOAAMHU
IIPEBPAILECHNS] OPraHUYECKOTO ChIPbsi B JHEPrOHOCUTENM SBISIFOTCA — IMPAMOE
COKUTaHHUe, KapOOHU3a1Us, Ta3upUKaLus U TUPOIIU3.

['asudukanus sBisgeTcs TEPMOXUMHUYECKHM IIPOIECCOM, B KOTOPOM
IIPEBPAILEHAE OPTraHMYECKOM MAacChl TBEPABIX TOPIOYMX MCKOIIAEMBIX B CMECH
rOPIOYMX  Ta30B  OCYLIECTBJAOT I[PU  HAarpeBaHUM B MPUCYTCTBUU
ra3uuIUMpyronmMx peareHToB. B kauecTBe ra3zuQUIMPYIOMIUX pPEAreéHTOB
IIPUMEHSIIOT BO31YyX, KUCJIOPOZ, BOASHOM Map, OUOKCHI YIJIEpPOJa, BOIOPOI, a
TaKXXe CMECH DTUX BEILECTB.

[TocnenHuii U3 NepeYUCICHHBIX METOJIOB MOXKET OBbITh IBYX BUJOB:

1) OKMCIHUTENBHBIA THPOJN3, WU TMPOIECC TEPMHUYCCKOTO Pa3IOKCHHS
IIPOMBILIJICHHBIX OTXOJOB IPU MX HEMOCPEICTBEHHOM KOHTAKTE€ C IPOAYKTAMH,
KOTOpbIE 00pa3yroTCss IPU CTOPAHUU TOIUIMBA UM MPU UX YACTUYHOM CXKUTAHUU.
Taxoil MmeToa MpUMEHSIETCS € LIEIbI0 00€3BpEIUTh MHOTHE OTXO0B, U B TOM YHCIIE
YTUIM3UPOBATh TaKUE OTXOJIbI, KaK: BSI3KHE, MacTOOOpa3Hble OTXOJbI, BIIAXHBIC
OCaJK{, IUIacTMacca, IIaMbl ¢ OOJIBLIIMM COJEp>KaHUEM 30iibI U JAp. JlaHHBIH
METOJ — METOJ MUPOJIU3a, ABISETCA OAHUM M3 CaMbIX NEPCHEKTUBHBIX METOJOB

JMKBUAAIMNA TBEPIBIX MPOMBIIUIEHHBIX 0TX010B [17].
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2) cyxo MUPOJU3 WM MPOLECC TEPMUUYECKOTO PA3NOKEHUs 0e3 Joctymna
kuciopona. B pesynapTaTe 9TON  TepMHMuYecKOW TepepabOTKu  oOpasyeTcs
MUPOJIU3HBIN ra3, KOTOPbIA UMEET BHICOKYIO TEIUIOTY CTOpaHuUsl, TaKkKe o0pa3yeTcs
KUJKUN TPOAYKT W YIIEPOAUCTBIM TBEPABIA OCTAaTOK. B 3aBHCMMOCTH OT
TEeMIIepaTyphl pa3JIoKEHUs! TUPOTIU3 ObIBACT:

— HU3KOTeMIepaTtypHbii (mosykokcoBanue) (450—-550 °C) — Bun nuposusa,
JUTSI KOTOPOTO XapaKTePeH MAaKCUMAJIbHBIA BBIXOJ KUJAKHAX U TBEPIBIX OCTATKOB-
MOJIYKOKC, ¥ MHUHUMAJBHBIM BBIXOJ] CHUHTE3-Ta3a, MMEIOIMNA MaKCUMaJIbHYIO
TEIUIOTYy cropanus. [1odykoKc MOKHO MCHOIB30BaTh B KAUYECTBE SHEPTETUUECKOTO
1 OBITOBOTO TOTIMBA.

— CpeAaHeTeMIepaTypHblid (cpeaHeTemMneparypHoe KokcoBanue) (mo 800
°C) — BuJA NUPOJM3a, MPU KOTOPOM BBIXOJUT OOJIBIIOE KOJMYECTBO Ta3za C
MEHbIIIEH TEIUIOTOM CrOpaHusl, U KOJIUYECTBO JKUJIKOTO OCTaTKa U KOKca.

— BICOKOTeMIIepaTypHbIi (kokcoBanue) (900—-1050 °C) — npu Takom Buje
MUPOJIN3a MPOUCXOIUT MAJICHBKUMA BBIXOJ JKUIKUX W TBEPABIX MNPOIYKTOB H
MaKcUMaJibHasi BBIpA0OTKA ra3a C TaKOM JK€ TEeIJIOTOM CTrOpaHusi — 3TO €CTh
BBICOKOKAUECTBEHHOE Toproyee, KOTOpPO€ TOMHO /I pasHbIX  JaJIEKHX
TPaHCIIOPTUPOBOK. B pe3ysbTaTe yMEHbBIIACTCS KOJTMYECTBO CMOJIBI U COEpKaHUe
B HEM IIEHHBIX JIETKUX (PpaKiuii.

OagHuM U3 NPEeuMYIIECTB JAHHOTO METOAa TEePMHUYECKOW 0OpabOTKM Haj
JPYTUMU  SIBIIIETCA €ro BBICOKOA((ekTuBHOE 00€3BpeKMBAaHUE OTXOJOB U
JanbHEHIIee UCIIOb30BaHNE OTXOJ0B B BHUJIC XUMHUYECKOTO CHIPhS WJIU TOTUINBA,
YTO CIOCOOCTBYET CO3JaHUI0 MAaJOOTXOAHBIX M O€30TXOIHBIX TEXHOJIOTUH U
palroHaILHOMY UCTIOJIb30BAHUIO MMPUPOIHBIX pecypcoB [18].

MeTton cyxoro muposiM3a B TOCTEIHEE BpeMs MOJydaeT Bce Ooibllee U
Oosblliee pacpoCTpaHEHHUE.

[TocpencTBoM THUPOIM3a MOXKET OBITH YTUIM3HPOBAH IIMPOKUN CHEKTP
OPraHUYECKUX W YTJICBOJOPOAHBIX MAaTepUajoB: OTXOABI JIEPEBOOOPAOOTKH
(CTpY>XKH, ONUJIKKA M T.N.), CETbCKOXO3WCTBEHHBIC OTXOJbI (CojiomMa, CTEONU |

Ip.), TOpioyasi 4acThb TBEPAbIX OBITOBBIX OTXOJOB, KYCKOBOM (Qpe3epHbli U
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OpUKETHUPOBaHHBIN TOp(, TOpIOYWE CIaHIBl W Oypble yrim, W T.1. Yacte u3
yKa3aHHBIX MaTepUajoB B HACTOsIEEe BPEMEHH YTHIM3UPYETCA MyTEM HX BBIBO3A
Ha CBAJIKYy, YTO MIPHUBOJUT K HEMPOU3BOAMUTEIBHBIM IOrPY30-pa3rpy30uYHbIM U
TPaHCIOPTHBIM 3aTpaTaM M 3arps3HEHUIO OKpYysKarolien cpeasl [19].

PemenneM »aToit mpoOieMbl sBIAETCS pa3paboTka A(HPEKTHUBHBIX WU
HAJEKHBIX TEXHOJOTUNA U KOMIUIEKTOB 000pYyI0BaHUS 10 MepepadoTke OMOoMacchl,
Topa, IPEeBECHBIX OTXOAOB, HM3KOCOPTHBIX yIiAed W T.J., U MOCIEIYIOIIee
MIPOM3BOJICTBO U3 HUX TEIJIOBOM U dJICKTpUUECKOM sHepruu [20].

K coxanenuio, pa3paboTka U COOPYKEHHE TaKUX TEXHOJOTHA Majo
Pa3BUTHI, YTO OOBSICHIETCS CIEAYIOUTUM:

— st Poccun He akTyanbHO MCTIOJIB30BaHHE OMOMAacchl Ha (hOHE HU3KUX
IIEH Ha SHEPTOPECYPCHI;

—o0sacTh NPUMEHEHMs] YCTAaHOBOK IO  ImepepaboTke  OHOMAacchl
OTPaHUYMBACTCS HAIMYHMEM BO3MOXKHOCTH CHAOXXEHHsS MPUPOJHBIM Ta30B U
JTU3EITbHBIM TOTUTHBOM;

— MOBBIILIEHHAS ~ KOHKYPEHIIMST B Pa3BUTHM  IEHTPAJIU30BAHHOTO
TEIUIOCHAOKEHUS Ha/l JCTICHTPATM30BAHHBIM TETNIOCHA0KEHHUEM.

Opnako, 3a MOCIEIHHE TOAbl CYIIECTBYIOT MHOXECTBa MPHUMEPOB, TIJie
MPUBOMSTCS J0KA3aTeIhCTBA Pa3BUTHE JICIEHTPAIM30BAHHOTO TEIIOCHAOKEHUS

BC€CbMa aKTyaJIbHbBIM.

1.3 CoBpeMeHHOE COCTOSTHHE MAJIOM SHEPreTUKH B Poccun

[To mannbiM uctounuka [21] 3a 2012 ron, 63 % Ttepputopun AxkyTun He
OXBAa4CHO IIEHTPAJM30BaHHBIM DHEProcHaO)KEHWEM, TIPU OTOM Ha OITHUX
TEPPUTOPUSX pa3Mmelnaercs O6onee 90 aBTOHOMHBIX JAU3ENIbHBIX 3JIEKTPOCTAHIUHN U
ra3oTypOMHHBIX ycTaHOBOK. (OOo03Hauaercs ocTpas mpobiemMa ¢ 3aBO30M
JN3eJHbHOTO TOTUIMBA M OTMEYAIOT, YTO OCHOBHBIM W3 HAIPABJICHUW Pa3BUTHS
Mainoi sHepretuku Ha CeBepe cleayeT CUMTaTh BHEIPEHHE M Ppa3pabOTKy

KOTCHCPAIIMOHHBIX YCTAHOBOK Ha OPIraHNYCCKOM TOILIIMBC.
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[Ipu paccMOTpeHHMH TMEPCIEKTHB HCIOJB30BaHUS  BO300HOBIISIEMBIX
nctouHukoB sHeprun (BUD) mis aBToHOMHOTO SHEprocOepexkenus [22], memaeTcs
3HAUUTEIBHBIM aKIIEHT Ha TO, 4YTO BO MHOTHUX peruoHax Poccum wuHTEpec
IPOSIBIISIFOT, BO-TIIEPBBIX, K UCIOJb30BAaHUIO aBTOHOMHBIX COJIHEYHBIX U BETPOBBIX
YCTAaHOBOK, a BO-BTOpPBIX, K YCTaHOBKaM, paboTarommx Ha Ouomacce.
[lenecoobpa3nocTh ucnoib3oBaHuss BUD oObscHAETCS TeM, YTO CYIIECTBYIOT
npoOsieMbl C 3aBO30M TOIUIMBAa Ha MHOTHE Tepputopun P®D, BechMa BBICOKOM
CTOMMOCTBIO JJICKTPUYECKOM U TEIJIOBOM JHEPrUu, KOTOpPbIE MOJIY4YaloT C
MOMOILBIO JAU3EIbHBIX JBHUraTelel M KOTEIbHBIX Ha JOPOrMX BHUAAX TOIUIMBA.
3nech K€ OTMedYaercsd, 4TO HaumOoJiee NEPCIEKTUBHBIM HApaBICHUEM IS
pa3BUTHUSA ABIISETCS MPOU3BOJCTBO TOIUIMBHBIX OPUKETOB U3 JIPEBECHBIX OTXOJIOB,
NEepPEeBOJI KOTEJIbHBIX HA YCTPOWCTBA IO MCIOJIB30BAHHUIO M MEpPEpabOTKE TaKUX
OpPHUKETOB C MOJIYyYEHUEM TOILTUBHOT'O ra3a — FOPIOYEro rasa.

CornacHo uCTOUYHMKY [23], clneayeT OTKa3aTbCAd OT MPAMOrO CHKUTAHUS
OTXOJIOB, HU3KOCOPTHOTO YIVISI M [Jp., OTMedYas, 4YTO 3TO OyAeT SABIATHCA
COBPEMEHHOW TEHJAEHUMEH B TEXHOJOTHSAX UX MepepabOTKU. YUUThIBas
HKOJIOTHYECKYI0 OOCTaHOBKY, CI€AyeT YHNOMsHYTh BbICKazbiBanne Hwuiibca bopa,
caenanHoe B Haudane 1950-x romoB: «YemoBedecTBO HE TMOTMOHET B aTOMHOM

KommMape — OHO 3aJOXHETCS B COOCTBEHHBIX oTXo0aax».

1.4 TengeHuus BHEAPEHHs] KOTCHEPALIMOHHBIX YCTaHOBOK B Poccuiickoe

sHEproodeceueHue

['moGanbupiii  nedunutT SHEPrUM  OOYCIOBIIEH OBICTPHIM POCTOM €€
notpebsiennsi. OCHOBHAs MpUYKMHA ITOTO AeduuuTa B POCCHU — U3HOC MOIIIHOCTEH,
BOCCTAHOBJICHUE KOTOPBIX WJIA CTPOUTEIHCTBO HOBBIX, 3aiiIMET MHOTHE TOJbl U
noTpedyeT 3HAYUTEIBHOE KOJMYECTBO CPENCTB, M €IIe OO0JIbIIee KOJIUYECTBO
CpPEACTB TMOTpeOyeTCss Il CTPOUTENbCTBA HOBBIX JIMHUM Tiepegady W UX

oOcmyxuBaHus [24].
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Takxe He Mmosy4yaeT JOJKHOTO MacCOBOTO pa3BUTHs cTpouTesbeTBO ADC,
KOTOpbIE€ MOIJIM OBl B KAaKOW-TO CTENEHH OOECHEeUUTh MOTPEOHOCTH PACTYIIETO
KOJIMYecTBa MOTpeOuTeneil. YkKe HECKOJIbKO JIeT allbTepPHATUBOM pa3BUTHS
DHEPreTHUECKUX  HHOPACTPYKTYp  CTAHOBSTCS  JIOKAJIbHBIE  CHUCTEMBI IO
MPOU3BOJICTBY  DJEKTPHUYECKOM UM  TEIJIOBOM HHEPIWHM, TAaK HAa3bIBacMbIC
KOT€HEPALlMOHHbIE YCTAHOBKH, HCIIOJB3YIOIIME KOHBEPCHUIO TBEPAOrO TOIUIMBA.
Panee, Takne aBTOHOMHBIE AJIEKTPOI€HEPUPYIONIUE YCTAHOBKH HCIIOIb30BAJIUCh
TOJIbKO B OTHaneHHbIX paiioHax (Cesep, Cubupb, anbauii BocTok), a Takxke B
KAaueCTBE aBApUUHOIO WUJIU PE3EPBHOIO HCTOYHUKA 3JIEKTPOCHAOKEHUS.

Karanu3 siBasieTcss OTHUM W3 BaXXHBIX U OypHO pa3BHBAIOLIUXCS O0JacTeu
OpraHWYECKON XHMMHUHU, KOTOpass IOCTOSSHHO HAaxXOJWTCS TOJA MPHUCTAIbHBIM
BHUMAaHHEM XUMHUKOB-TEOPETHKOB, HO, TEM HE MEHEEe, Ha CErOAHSAIIHUI JeHb
BBIOOP TOrO WJIM MHOTO KaTaju3aTopa AJisi BEJIEHUS KOHKPETHOW XHUMHUYECKOU
peakuuu OCYIIECTBISIETCS Ha OCHOBE 3KCIIEPUMEHTAILHOTO anpoOUpOBaHUs WIN
IIyTEM UHTYUTHUBHBIX COOOpaKEHUI XUMHUKa-3KCIIEPUMEHTATOPA.

B pabote [25] oTmeuaeTcs, 4TO ELUEHTPAIU30BAaHHOE SHEPTrOCHAOKEHHE
HaXOJUT Bce 00JIbIle U OOJbIIE CTOPOHHUKOB, a PACTUTEILHYI0 OMOMAacCy MOXKHO
paccMaTpuBaTh, Kak TOIUIMBO JUJISl YCTAHOBOK aBTOHOMHOI'O 3HEPrOCHA0KEHUS.
[Ipu »sTOM, maJi1 BBIPAOOTKH 3JEKTPOIHEPTMH B OCHOBHOM HCHOJIb3YHOTCS
MOPIIHEBbIE JIBUTATE€IM BHYTPEHHErO CropaHus, B €ro paboTe paccMOTpeH
BAPUAHT IMI€PEBOJIa JAHHBIX [IBUTATEJIE Ha CXXWUTAaHWE MHUPOJIU3HOrO rasa,
000cHOBbIBas 3 (PEKTUBHOCTH CXEMbI YCTAHOBKH.

B kaudectBe mOBBILIEHUS 3()PEKTUBHOCTU BBIPAOOTKU BIEKTPUUYECKON
OPHEPTrUM B JBUTATENISIX BHYTPEHHETO cropanus B pabote [26] paccmaTpuBaeTcs
BO3MOKHOCTh YTWUJIM3AlIMM TEIJIa, U TEM CaMbIM IpeBpallas 3JIEKTPOCTAHIUIO B

KOTE€HEPAIMOHHYIO YCTAaHOBKY.
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BriBoas! 1o riase 1

AHanu3 pa3BUTHS M Ppa3pabOTOK HOBBIX HAAEKHBIX M 3KOJOTHMUYECKH
0€30MacHBIX TEXHUYECKHUX YCTAHOBOK IO TIEPEpadOTKE OPTaHUYECKOTO CBHIPBS C
MOJYYEHHEM pA3JIMYHOrO pOJAa TOIUIMBA IIOKa3ald, 4YTO TaKoe€ pa3BUTHE
npeAcTaBisieT coOod oaHO w3 Haubonee dSPPEeKTUBHBIX U JUHAMHYHO
Pa3BUBAIOILIMXCS HAIMpaBJICHUN B »HEpreTudeckoM OanaHce Poccum B manoi u
HETPaJUIIMOHHON »dHepreTuke. Haumbomnbmas HEOOXOIUMOCTh B MNPUMEHEHHUH
TaKuX TEXHUYECKUX YCTAHOBOK M TEXHOJOTHMM KOHBEPCUM HHU3KOCOPTHOIO
TOIJIMBA HAOJIIOAAETCS JUIsl AEUEHTPATU30BAHHOTO TEINTIOCHAOKEHUS TAKUX HKHUITBIX
TEPPUTOPHIL, TJI€ OTCYTCTBYET LIEHTPATU30BAHHOE TEIIOCHAOKEHHE.

[IpeumyiiecTBa B HCMOJB30BAaHUM  KOTEHEPAIMOHHBIX  YCTAaHOBOK,
paboTaroNMX Kak JBUraTeIh BHYTPEHHETO CTOPaHUs Ha C)KUTAHUU TOPIOYEro rasa,
CBSI3aHbl HE TOJIBKO B HCIOJIb30BAHUM MECTHOTO OPraHHYECKOIO ChIPbS IS
MOJY4YEHUsS SHEPruM, HO C DIKOJOTMYECKOM YHCTOTOM, a TaKXke C HOBBIMHU
BO3MOXKHOCTSIMH B 0O0JIACTM TIOBBIIICHHUS] CTENIEHU aBTOHOMHOCTH CHCTEM
XKu3HeoOecnedeHus 31anuid. [1o Bceil BUIMMOCTH, B HelaJieKoM OyayIieM UMEHHO
ATH KayecTBa OyayT UMETh OMPEACIISIONINE 3HAYCHHUS B Pa3pad0TKaX TEXHUYECKHUX

YCTaHOBOK M B Pa3BUTUU POCCUICKON SHEPrOCUCTEMBI B LIEJIOM.
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I'maBa 2 OOGocHOBaHME W BBIOOP METOIOB HCCJIENOBAaHUS, CPEICTB U

CII0C000B PEUICHUS IMOCTABJICHHBIX 3a/1a4

2.1 UccnenoBanue BoiOpaHHOro Hanpasienus HIP

ITo Teme HacTosimeit HUP «BapuatuBHoe ucciaegoBanue KoHBepcuu Topda
B TOPIOYMH Ta3 A DHEPTeTHYECKOTO WCIIONB30BAHUS» BBITIOJHEH 0030p
MH(OPMAIMOHHBIX UCTOUYHUKOB MO TeMaM: COBpEMEHHOE COCTOSTHUE MOTPEOICHUS
TOIUIMBHBIX pecypcoB B Poccun; CoBpeMEHHOE COCTOSTHUE BOIPOCAa aBTOHOMHOIO
TeriocHadxeHust B Poccun; MeToasl MCHOJIb30BaHUSI U MEPEepabOTKU CHIPhS B

OHCPIOHOCHUTCIIN.

2.2 O6ocHoBanue BeIOpaHHOTO Hamnpasienus HAP

[IpoBeneHHblid 0030p JUTEPATYPHBIX HCTOYHUKOB BBISSBUI IIUPOKHUE
MEPCIEKTUBBI MPUMEHEHHUS TEXHOJIOTUIM KOHBEPCUU HU3KOCOPTHBIX OPTaHUYECKHUX
TOIUIMB M TOKa3aj, YTO JAaHHOE HampaBjieHUuE TpeOyeT AabHEHIuX OoJee
rIIyOOKHUX UCCIIEIOBAHMM.

besycnoBHO, cymecTByOMNUNA YPOBEHD UCCIICAOBAaHUN B 00JIACTH BOIPOCOB
razuukauu u KOTeHepaluu MO3BOJISIET CO3/1aBaTh YCTaHOBKH,
nepepadaThIBaIONIME KaK Ka4eCTBEHHBIC YIIU, TaK U HU3KOCOpPTHBIE TorutkBa. Ho,
K COXaJCHUI0, HUX MaclmTaOHO€ BHEAPEHUE OrpaHUYEHO KOHKYPEHTHBIMU
MPEUMYIIECTBAMHU YK€ JCHCTBYIOMIMX KPYMHBIX CTAHIMK. XOTS, yUUTHIBAs, 4TO
ra3oreHepaTOpHbIC TEXHOJIOTUH CUUTAIOTCS €/1Ba JIU HE €IMHCTBEHHBIM BAPUAHTOM
nepepadboTKu HU3KOCOPTHBIX MECTHBIX TOTIJIUB B OTAAIEHHBIX
JENEHTPAIN30BAaHHBIX palioHaX, TO AaKTyaJlbHOCTh M BOCTPEOOBAHHOCTH B
BOJIOPOJIHBIX TEXHOJIOTUSIX HA CETOAHSIIHUN JI€Hb UMEET CBOE JIOBOJIBHO BAXKHOE
Mecto [27].

Heo6xoaumo orMetuts, uTo B Poccuu, He cMOTpPSI Ha BBICOKHE TTOKA3aTeNu

npolecca KoreHepaluu, Bc€ e OOJIbIINe HaCeNEHHbIE TEPPUTOPUH OCTAIOTCS U B
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HaCTosIIee Bpemsl 0e3 LEHTPaATM30BaHHOTO TEIUIOCHAOXKEHUS, a MCIOJb30BaHUE
YCTAaHOBOK, pa0OTaOMMX Ha JU3EITLHOM TOIUIMBE, OTPAaHUYHMBAETCS €r0
cHaOXEHHUEM B Takux TeppuTopusx. [loaromy, pa3paboTka M HUCHOIB30BaHUE
KOTCHEpAIIMOHHBIX ~ YCTAHOBOK, CHCTEM  OCTpPO  CTaBUT  BOMNpoCc 00
DHEPrOCHA0KCHUU JNICIIEHTPATU30BAHHBIX IMOTPEOUTENeH, yUUThIBas HaIW4dUe Y
HEOXBAaYCHHBIX TEPPUTOPHIA IICHTPATH30BaHHBIM TEIUTOCHAOKEHUEM
JIOCTaTOYHOTO KOJIMYECTBA JJS HCIHOJB30BAHHUA MECTHOTO HH3KOCOPTHOTO
TOTLIIMBA.

Y4YuThIBacTCS TaKXe TO, YTO MOBBIMICHUE Y(()EKTUBHOCTH HCIIOIH30BAHMS
WCXOJTHOTO TOIUTMBA BHIWUTCS B OPTaHMU3AIIMU BBHIPAOOTKH BOAOPOJA M DHEPTUU B
OJIHOM YCTPOMCTBE M OJHOBPEMEHHOW YTHIIM3AIIMU TEIUIOThI, T€HEPUPYEMOM
TOTUTMBHBIM 3JIEMEHTOM M TO, YTO COBPEMEHHBIC HWCCICIOBaHUS B 00JIaCTH
TOTUTMBHBIX JIEMEHTOB MMOKA3bIBAIOT, YTO TPEOOBAHUS, MPEIBSIBISIEMbIEC K YUCTOTE
BOJIOPO/Ia, CHUYKAIOTCS.

[Ipu mepepaboTke HU3KOCOPTHBIX TOIUIMB METOJAOM KOHBEPCHH, IIPH
U3MEHEHUH YCJIOBUM JKCIEPUMEHTOB, MEHSIOTCS COOTBETCTBEHHO KWHETUYECKUE
napaMeTpsl PEeaKIIHii, MPOTEKAIONINX B Mpoliecce nepepaboTKu.

Jist  ocymiecTBieHHMs]  MakCUMalbHO 3 (GEeKTUBHON  mepepadOTKu
HU3KOCOPTHOTO TOIUTMBA METOJOM KOHBEPCHHM HEOOXOJAMMO 3HATh, CKOJBKO
TOTUTMBA HY)KHO 3aTPaTUTh HA BEIPAOOTKY TOTO MJIM MHOTO KOJMYECTBA Ta3a, KaKkoe
KOJMYECTBO TOIUIMBA TOHAJAO0OUTCS M KAKUMU TEXHUUYECKHUMH IapaMeTpamu
JOJKHA O0aJaTh yCTaHOBKAa, 4TOOBI Ha €€ BBIXOJE MOJYyYUTh HAMOOJbIIEe
KOJMYECTBO TEIUIOBOM M AJICKTPOIHEPTHH. Takke BaKHBIM MOMEHTOM SIBJISTFOTCS
UCXOJIHBIE XapaKTEPUCTUKU KOHBEPCUPYEMOTO TOIUIMBA, IOCKOJBKY OT 3TOTO
HANPSMYIO 3aBUCAT CBOMCTBA MOJYy4yaeMOro ra3a. DTO 03HAYaeT, 9YTO HEOOXO0AUMO
noso0paTh TOIJIMBO C TAKMMHU TMapaMeTpamu, 4TOOBI MPOIECC €ro MepepaboTKu
MPOXOAUST HanboJiee MHTCHCHMBHO M TPOIYKTUBHO. YUHUTBIBAas 3TO, HACTOSIIAs
HAy4YHO WCCIIeJIOBATeNbCKas padoTa, HalleJeHHAs HA BapUaTUBHOE WCCIICIOBAHHE
KOHBepcurn TOopda B TOPIOYMI Ta3 IS HSHEPreTUYECKOrO WCIOJIb30BAHUS,

IIPECTABIISACTCS aKTyaIbHOU.
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2.3 OCHOBHBIE 33/1a4¥ U CIIOCOOBI UccienoBanus B pamkax HIP

CornacHo 3amannto, B pamkax HUP meob6xoaumo:

— M3Y4YUTh  BO3MOXKHOCTHM  IMPOTPAMMHOTO  MPOAYKTa;  HCCIEIOBATh
JIOBEPUTENIbHBIN HHTEPBAJI TEMIIEPATYP;

— BBINIOJIHUTH MOJEIMPOBAHWE KOHBEpPCHU Topda B TOPHOUMNA Tas,
UCIIOJIb3Ysl TMPOTPAMMHBIM  TPOAYKT MO pacuy€Ty peXUMHBIX MapaMeTpoB
KOT€HEPAalMOHHOW YCTaHOBKU;

— Ha OCHOBAaHUU BapUATUBHBIX PACYETOB YCTAHOBUTH U MIPOAHATIU3UPOBATH
3aBUCUMOCTH MEXIY COCTAaBOM MCXOJHOTO TOIUIMBA, TEMIIEpaTypoil mepepadoTKHu,
BJIUSIHUEM OTAEJIbHBIX KOMIIOHEHTOB M COCTAaBOM IOJIy4aeMOr0 TOPIOYEro rasa, u
ero TemioTon cropanus. OLIEHUTh Pe3yJbTaThl U BbIPAOOTATh PEKOMEHAALUU K

JAJbHEUIIIEMY UCTIOJIb30BAaHUIO IPOTPAMMHOIO MPOIYKTA.

2.4 Vcxonubie Matepuansl aiis nposenennss HUP

2.4.1 VicxoaHoe ChIpbe JJIsl IEpepadoTKu

B npouecce aHamu3za JMTEpaTypHbIX MCTOYHUKOB IO HAMPABIECHUIO
pa3BUTHS MaJIOl SHEPreTHKH, OBUIO BBIABICHO, YTO 3a4acTyl0 B pailloHaXx,
OTIAJICHHBIX OT TPAHCIOPTHBIX CXEM, UMEIOTCSA OOJIbIINE 3amachl HU3KOCOPTHOTO
TOTUTMBA, KOTOPbIE MOXKHO HCIIOJIh30BaTh B KAYECTBE DHEPTOHOCUTENS. TaKOBBIM
SBISIETCS TOP.

B Poccum 3amacel TOpda orpomuble, mopsiaka 150 wupa. T
Bozo6nosnenue B Poccun Topda B ron coctasisier npuMepHo 280 MITH. T., 9TO BO
MHOT0 pa3 00Jblie, 4eM ucroiabzyercs [18].

Cxxuranue Topda 6e3 nmepepaboTku He 11e1ec000pa3HO B CBSA3H C BBHICOKOM
BJIQYKHOCTBIO, 3TO CBS3aHO C MECTOM U CHEIU(UKON eTo 00pa30BaHUSI.

[Io stum kputepusim TOpd ObLT BBIOpaH, Kak HMCXOJHOE ChIpbE IS

nepepadoTKy.
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2.4.2 Tlporpamma mo pacué€Ty peKUMHBIX MMapaMeTpOB KOTE€HEPalMOHHOMN

YCTaHOBKH

JIns mostydeHus 3aBUCUMOCTEM M B3aMMOCBS3€M MEXAY pa3IMYHBIMU
TeXHUYEeCKUMHU napaMmerpamMu KV m xapakTepucTHKaMM TOIUIMBA, WCHOJB3YETCS
nporpamma, paspabortanHas B TIIY xadenpoit III'C u III'Y, mon HazBaHueM
«Pacuér pexMMHBIX TapaMeTpoB KOreHepannoHHoi ycrtanoBku» [10]. Oxno

MIPOTrPaMMBbI MIPEJCTABICHO HA PUCYHKE 1.

| PaceT KHHeTHRM MHECIMa3

MexnaHos Tonmas Coctae cwiTearasa (ol wanme pone)
Besg Tonmmsa CocTam momprors: Tonnesa (pafouan macca)
- HZ 1.7 % 00 W %
) Opesecwia C% 128 0% |85 T o
~ CHY 4.4 o2 s %
L) Eypest yrom. Ha (411 AT 449
) Topp i Tennota crepaeh
% |0 W.% 623 606,52 Mo
TEf‘-'l"!‘DﬂT:l'Dﬂ o N.% |04 Cyraraa: 100 Booog raza
100 C 0.293 MZr
PaccumTaT mnemry TeMnEpamRa raan
100 [
Tonmeesa T.C C% H% 5% N% 0% a4 W Bomog .. FPecog.. Ol M
Tops 400 125 4.1 VA n4 85 445 £9.9 oany 315 1626446 0,
Toom 200 125 41 o1 04 25 449 E9.9 039 313 1036432 0.
Tops 100 125 41 o 04 25 443 E3.9 0295 334 EES2 0.

Pucynok 1 — OxHO nporpammel «Pacyér pe:KMMHBIX TAPAMETPOB

KOFeHepaHI/IOHHOﬁ YCTaHOBKW»

I[aHHaSI nporpamMma I103BOJIACT PACCUUTBIBATH PA3JIMYHBIC BapUAHTHI
pa6OTI>I MOACIIN KOFeHepaHHOHHOﬁ YCTaHOBKH. MeHsTb BXOAHBIC JaHHBIC, a

MMEHHO HM3MEHSATh TEeMIepaTypy NpOTEKaHWs mpolecca NnepepadoTKh U COCTaB

HCXOJHOI'O ChIPb.
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2.4.3 KonBepcusi OpraHM4ecKkoro TorjinuBa

BHyTpunukioBass KOHBepcHs — JTO TasupuKauus WIM IepepadoTka
OpPraHUYECKOTO TOIIMBA 0€3 3arpsA3HEHUs OKpYKaoleH Ccpenbl, T.€., BBIXOA
JIETY4YUX BEILECTB, TaKue Kak quokcup yriaepona CO,, MpOUCXOAUT BHYTPH LIUKJIA
rasuuKanuy, a B JalbHEUILIEM TaKUE JIETyYUe HAXOAAT CBOE IPUMEHEHHE.

B Onoke ¢ BHYTPUIIMKIOBOW KOHBEPCUEN OPraHUYECKOTO TOIIMBA B OJTHOM
U3 HAyYHBIX UCCIIEIOBATENbCKUX IKCIIEPUMEHTOB, NpoBeAEHHBIX Kadenpoii [1I'C u
[II'Y, 6611 IPOBEIEH SKCIEPUMEHT C HU3KOTEMIIEPATYPHOU KOHBEPCHEH MECTHOTO
OpraHUYeCcKOro TOIUIMBa: Top(, ApeBecuHa (ONuiIKK) U Oypblil yroias TaloBcKoro
MECTOPOXKICHHUS.

[lenbto Takoi pabOTHI sBIsJACh pa3paboTka Takol dA(dekTuBHOU
TEXHOJIOTMH, B KOTOPOM Obl HCIIOJIb30BAJINCh HEBOCTPEOOBAHHBIE HA CETOAHSIIHUN
JICHb HU3KOCOPTHBIE TOIUIMBHBIE PECYPCHI C IPEABAPUTEIBHON UX KOHBEPCUEU B
TOPIOYMI Tra3, MHA4Ye TOBOps, B KAYECTBEHHBIM YIJIEPOAMCTBIA NPOMYKT, IJIS

MMOCJICAYIOMICTO €TI0 UCIIOJb30BaHUA B KOI'CHCPALIMOHHLIX SHCPIroyCTaHOBKAX.

BriBog no riase 2

HNcxons w3 MpOAEIAaHHOTO aHaiuu3a JUTEpPaTypHBIX HCTOYHUKOB U
UCXOJIHBIX JIaHHBIX, Ui TPOBEJICHUS HAYYHOM MCCIIEI0BATEIbCKON padoTHI,
MO>XHO CJIeJlaTh BBIBOJ O TOM, YTO €CTh BCE HEOOXOIMMOE sl TOr0, 4TOOBI
00paboTaTh Pe3ysbTaThl PACUETOB MIPOTrPAMMBI; PEACTABUTD MOJTYYEHHBIE JaHHbIE
B BHJE€ TpapUUYECKUX 3aBHUCHUMOCTEH, MPOAHAIM3UPOBATh HX U BBISICHUTH
ONTUMAJIbHBIE TTAPAMETPHI MPOoIEcca NepepadOTKH U COCTaBA UCXOJHOTO TOIUIMBA

JJI1 TOJTYYCHUA Ooiee QHCPIreTUYCCKHU NCHHOI'O I'OPHOYCTO ra3a.
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['maBa 5 ®OuHaHCOBBII MEHEIKMEHT, pecypcodPPEeKTUBHOCTh U

pecypcocoepexenue.

5.1 BBenenune

KouBepcusi sBISETCS OJHUM W3 BAKHEHIIMX XHUMHUYECKUX TIPOIECCOB,
UCIIONB3YEMBIX B JHEPreTHKE M PA3IUYHBIX IMPOMBIIIJICHHBIX MPOU3BOACTBAX:
METATyprun, HepTexuMuu. Hampumep, METOIOM KOHBEPCHH TOJMYYalOT TaKhe
PKOHOMUYECKHM M TEXHUYECKH Ba)KHBIC BEIIECTBA KakK APEBECHBIM yroiyib, KOKC,
CHUHTE3-Ta3, JUBUHUII, STUJICH, IPOIUJICH, OCH30JI.

CuHre3-ra3, Kak TOIUIMBO, UMEET HECOMHEHHBbIE IMpEeUMYyLIeCTBa Iepen
NpsIMBIM CKUTaHueM Topda M Ipyrux BHIOB Onomacchl. CUHTE3-ra3, Moj00HO
OPUPOJHOMY Ta3y, MOXET OBbITh IepelaH Ha OOJbIIOE PACCTOSHUE II0
TpyOompoBojaM u B OajulOHax; €ro yJAOoOHO UCIOJIb30BaTh B OBITY IS
NPUTOTOBJICHHSI THINW, JJi1 OTOIJICHUS W HarpeBaHUs BOJABI, a TaKXke B

TCXHOJIOTMYCCKHX U CUJIOBBIX YCTAHOBKAX.

5.2 bazoBbie kpuTepuu 3PGHEeKTUBHOCTH

BBuny toro, 4yto B AaHHON paboTe M3ydalsics Mpolecc mpeoOpa3oBaHUs
OJIHOTO BHJA TOIUIMBA B JAPYrOM, TO AJis ONpeAeseHUs] KOHKYPEHTOCIOCOOHOCTH
TOM TEXHOJOTMH HEOOXOAMMO IMPOBECTH AaHAJIW3 TOIUIMBHOTO pbIHKA (Kak
OTEYECTBEHHOI'0, TaK W 3apyOE€KHOr0) M ONPEAEIUTh OOJACTH MPUMEHEHUS H
BO3MOXKHOCTh OKYIIa€MOCTH paccMaTpUBaeMon pa3pabOTKH.

OcHOBHBIMU KpHUTEpUSIMHU YPGEKTUBHOCTH, B JAHHOM CIIy4ae, BHICTYMAIOT
CTOMMOCTh TOIUTMBA, PecypcodPPeKTUBHOCTD, PECypcOCOEPEKEHHE, a TaKKe
TPAHCIIOPTHbIE  PacxXoAbl M  KalHWTalbHBIE 3aTpaTbl HAa  CTPOUTEIHCTBO

MPOMBIILJICHHONW YCTAaHOBKH IO KOHBEpCcHUH Topda.
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5.3 AHanu3 OTEYECTBEHHOIO U 3apyO0EKHOTO PhIHKA TOIJIMBHBIX PECYPCOB

He cmoTpss Ha Bce ycuiausi MO pa3BUTHIO AJBTEPHATHUBHBIX BHUJIOB
DHEPreTUKM W PA3JIMYHBIX  DKOJIOTMYECKMX  IIPOrpaMM,  OCHOBHBIMU
HPHEPreTUYECKUMH PECYpCaMU OCTAlOTCS pPa3HOOOpa3Hble BUAbl OPTraHUYECKOTO
TOIUIMBA. YTOJb, MPOIYKTHl HedTenepepabOTKH U MPUPOIHBIA Ta3 MO-MPEKHEMY
3aHUMAIOT JUAMPYIOIINE TMO3UIUH, KaK B OTEYECTBEHHOH, TaK M B 3apyOeKHOMH
DHEPIeTUKE.

3HAYUTENIBHBIM U3 BO30OHOBIIIEMBIX UCTOYHUKOB YHEPTHH HAIIEH CTpaHbI
aBisieTcs Topod.

Bo BceM Mmupe sHepreTMueckoe UCHOJIb30BaHUE TOpda paccMaTpUBAETCA
KaK aJIbTEPHATHBA TPAJIUIIMOHHBIM BHIaM TOIUIMBA.

Ha TOC Poccun mnpenmyniecTBEHHO HCIONb3YETCA MPUPOAHBIA Tra3.
[Ipuponanblii ra3 B OCHOBHOM cOCTOUT U3 MeTtaHa CHy, KOTOpBIN Mpu mpaBUIIBHON
OpraHM3al{ IPOoILECCa TOPEHUS CHKUTAETCS MOJHOCTHIO, MPEBPAIASICh B BOAY U
JIBYOKHCBH YIJIEPOJIA.

N3 MHOroudncieHHbIX XUAKUX TOIIMB HAa TOC HCHONB3yIOT Ma3yT u
JIU3EIbHOE TOIUIMBO. Ma3yT — 3TO B OCHOBHOM CMECH TSIKENBIX YIVIEBOJOPOJOB,
OCTaTOYHBINA MPOJYKT NEPETOHKU HEPTH, OCTAIOIIMICS MOCE OTAENeHUsI OeH3UHa,
KEpOCHHA U APYTUX JIETKUX (pakuuii. Ma3zyT CKUTaroT B TONKaX SHEPreTUYECKUX
KOTJIOB ra30Ma3yTHHIX YHEPrOOJIOKOB B IEPUO/IbI HEIOCTATKA ra3a (Harmpumep, npu
CWIBHBIX JUIMTEIBHBIX XOJOJAaX W BPEMEHHOW HEXBATKE IMPUPOJHOIO TIasa,
3arOTOBJICHHOTO B TMOJA3€MHBIX XpaHWiauniax). YacTto ero HCHoJab3yIT IS
«TOJICBETKM» — I00AaBKH K CXXUTAEMOMY TBEPIOMY TOIUIMBY MPU HEKOTOPHIX
pexxumax padoThl sl o0ecnedeHus: YCTOMYMBOro ropenusi. CKurarb MasyT
NOCTOSTHHO CETOAHS HEpPEeHTAa0eNbHO M3-32 OOJIBIION €ro CTOMMOCTH IO
CPaBHEHUIO U C ra30M, U C TBEPABIMU TOILJIMBAMH.

[Ipu sTOoM 3arpaThl Ha NPUOOPETEHHE TOIUIMBA MOTYT OYE€Hb CHUIILHO
paznuyaThCsi B 3aBUCMMOCTH OT MHOXECTBa (akTopoB. Tak, Hampumep, €ciiu

YCTAaHOBKY JJIi KOHBEPCHM YCTAHOBUTb Ha TEPPUTOPUM WM BOJIM3U MecTa
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TO00BIYM, TO CTOMMOCTH 3aKylaeMOro TOIUIMBA OYJIET CTPEeMHUThCA K HYJIIO.
OCHOBHBIMH pacxojaMd B TaKOM CIIy4ae CTAHOBSATCS TMpeaBapPUTEIIbHAS
noAroToBka Topda u TpaHcnopTHbE. JlaHHBIM BapuUaHT SBISIETCS HaubOoJee
BBITOJHBIM W TIO3BOJISIET CHU3UTH CPOKM OKYIMAEMOCTH YCTaHOBJIEHHOTO
000py/I0BaHUSI U TOBBICUTH OOIYI0 3(PGEKTUBHOCTh PAOOTHI MPOMBIIICHHOTO
MPOU3BOJICTBA.

B 1O ke BpeMs TakoM MOAXOJI BO3MOXEH TOJBKO B PETMOHAX C BBICOKOU
JeneHTpaniuzanuen sHepretuku, T.e. B Cubupum u Ha J[lanmpHem Boctoke u
OTJIaJICHHBIX CEBEPHBIX PAOHOB, TJC Mepeaada YHEPTUH Ha OTPOMHBIE PACCTOSHHUS
OT KPYIHBIX TEIUIOBBIX M AJICKTPUUYCCKUX CTAHIIMN MOXKET OBITh MEHEE BBITOTHOM
WIM BOBCE HEBO3MOXKHOH, 4YeM TMOCTPOMKA OTHCIbHBIX OOBEKTOB MaJloi

9HCPICTUKHU AJIA UCIIOJIBb30BAHUS MCCTHBIX PECYPCOB.

5.4 KpaTKOC CpaBHCHHC CHHTC3-Ta3a MW VYIJII, KdK OJSHCPICTHYCCKOI'O

TOIIJIMBA

[lepexonq Ha MecTHbIE BHUABI TOIUIMBA OOECHEYMBAET HE TOJIBKO
IKOHOMHUYECKUN A(P(DEKT, HO U TOBBIIIAET HAJEKHOCTH DHEProCOCPEKEHUS U
HHEPreTHUECKYI0 OE30MaCHOCTb.

CuHres-ra3, nojlydaeMmblii B pe3yJibpTaTe nepepaboTku Topda, UMEeT psf
IPEUMYIECTB 10 CPABHEHMIO C YIJIEM IPU HCIIOIB30BAHWHM B DHEPrETUYECKHUX
HENAX:

— OTPOMHBIE 3aMachl 1 BO30OHOBIIEHUE TOP(Pa;

— OUYEHb MPOCTOM U HE 3aTPATHBIN Mpoliecc TOOBIYH U epepadboTKH;

— JIOCTYITHO MHO>KECTBO BApUAHTOB TPAHCIOPTHPOBKH, Kak Topda, Tak U
CUHTE3-Ta3a;

— BBICOKAsl TEIUIOTA CTOPaHUsl CUHTE3-Ta3a;

— C)KMTaHUE CUHTE3-Ta3a sBIsieTcs: 00J1ee SKOJIOTMYHbBIM, YeM YTJIS.

B ceBepnoit wactm Tomckoit o00macTH €cTh MHOXECTBO pailOHOB

(Kapracokckuii, Ilapabenbckuii, AJEKCAaHAPOBCKUM U [Ip.), KOTOPbIE HMEIOT
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OosbllIMe TPYAHOCTU C JTOCTABKOM KaKMX-JIMOO Tpy30B, B TOM YHUCIE YIJIfA, Kak
TOIIMBA. DTO CBSI3aHO C MX reorpaduyecKuM MoJI0KEHNUEM, U TEM, YTO HEKOTOphIE
CH0COOBI TPAHCIOPTUPOBKHU I'py3a TOCTYIIHBI JUIIb B OIPEICICHHOE BpeMs roja.

B cBsi3u ¢ 3TUM BO3HHUKAET HEOOXOJUMOCTh PACCMOTPETh MHBIE BAPUAHTHI
HHEPreTUYECKOT0 TOIUIMBA /sl OecrepeOoHOro 00ecreyeH sl CEBEPHBIX PalioHOB

TEILIOBOM 3H€pFH€ﬁ, ropﬂqeﬁ BOI{Oﬁ " I1apoM, g IIPOU3BOJACTBCHHBIX U OBITOBBIX

HYXK]I.
5.5 OneHka CTOMMOCTH IOCTaBKH YIJIS

B Towmckoit obnactu ecth TanoBckoe OypoyrosbHOE MECTOPOKIICHHE,
KOTOpOE€ B TEPCIEKTUBE MOXKET CTaTh aJIbTCPHATUBHBIM BAPUAHTOM IPUBO3HBIM
yrisM ¢ bepe3oBckoro MectopokaeHus, KaHcko-AYMHCKOTO yrojIbHOro OacceiHa
Ha tore KpacHosipckoro kpasi.

JloctaBka yris OyaeT OIICHMUBATHCS C YYETOM JOCTaBKA U3 Tomcka,

HaIpuMep, B He ra3uGUIIMPOBaHHBIA HAaceJIeHHBIN MyHKT, [lapabenbckoro paioHa.
5.5.1 OnueHka 10CTaBKH aBTOTPAHCIIOPTOM

OnuH U3 crmoco00B JOCTaBKH YTIJIA, KOTOPHIM MOXHO BOCIIOJIb30BaThCSI
TOJIBKO B 3MIMHEE BpeMs r'oJ1a, SIBJISIETCS aBTOTPAHCTIOPT.

Ecnmm nns TpaHCTIOPTHPOBKHM TOIUTMBA OOpamatbcsi B TPAHCIOPTHHIC
KOMITaHUA T. TOMCKa, TO CTOMMOCTH JOCTaBKH OyIeT MPUMEPHO COCTaBIATH
13 000-18 000 py6ueit 1 910 ToIBKO 3a 1 M°, yTo MpEMepHO paBrO 12001500 Kr

YTJIA.
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5.5.2 OueHka 10CTaBKU PEYHBIM TPAHCIIOPTOM

MHoOrue KOMIIAaHMM 3aHUMAIOTCS OpPraHM3alHeil MEepPEeBO30K CaMbIX
pa3HOOOpa3HbIX TPY30B MO pekaM. DTa yclyra UMEEeT CBOM NPEUMYIIECTBA W,
KOHEYHO, HEJJOCTATKH.

[lepeBo3ka rpy30B peYHBIM TPAHCIOPTOM HUMEET HHU3KYIO CEOECTOMMOCTD.
[ToaTOMy, OYeHb BBITOJHA ISl 3aKa3uukoB. [IpaBna, JocTaBka 3aHUMAET MHOTO
BpeMeHU. Benlb Bce pedHble cylia He MPEeBBIIaoT ckopocTh B 20 km/4. B cBsizu ¢
ATUM, NIEPEBO3ST OOBIYHO TE TPY3bl, KOTOPHIE HE HYKJAIOTCSI B CPOYHOM JI0CTaBKE.

I[To pekam rpy3bl MEpPEeBO3SAT JBYMsl cCrocodamMu. ITO MOTYT OBITh
CaMOXOJHbIC Cy/a WM K€ CIeluaIbHble 0apKu, KOTOPBIE TOJIKAIOTCSI OYKCHPOM.
[locnenHue wyamie BCEro MCIOJIB3YIOT JJI TOTO, YTOOBI JOCTABIISITH HACBIITHBIE
rpy3bl. Cambie OOJBIIME CyJa, KOTOpBIE MEPEIBUTAIOTCS IO peKaM, o0JagaroT
rpy30n06eMHOCTBIO 10 5 000 T., 1muHOM 4yTh MeHble 140 M., a LIMPUHON TOYTH
B 17 M. DTO 3HA4YUT, YTO NEPEBO3UMBIMN TPy3 MOXKET 00JaJaTh MPAKTHUYECKU
moObiMH TabaputaMu. JlomycTHMMBIA Tpenel — 3TO MaKCUMalbHBbIE pPa3Mephl
CyJlHa.

Crour 3amMeTuTh, 4YTO 3UMOW MEPEBO3KA TPY30B PEUYHBIM TPAHCHOPTOM
HEBO3MOXHA. Beb B 3TO BpeMsl rojla PEKH MOKPBIBAIOTCS JIBAOM, U CYAOXOICTBO
Ha HUX OCTaHaBJuBaercs. Ellle 0HUM Ba)XHBIM HEJOCTATKOM IMOJOOHOM yCIyru
KOMIAaHUM TI0 TPY30MEepeBO3KaM SIBIISIETCS. HEBO3MOXHOCTh OCYILIECTBICHUS
pPEYHOI TOCTAaBKHU JI0 HEKOTOPHIX MYyHKTOB Ha3HaueHus. Jleno Bce B TOM, UTO MO
CTpaHe 000pYyI0BaHO MaJIO MOPTOB, KOTOPbIE CLIOCOOHBI TPUHSATH TPY30BbIE CY/A.

be3ycnoBHO, mMepeBO3ka TPy30B PEUYHBIM TPAHCIOPTOM CTOUT TOpa3Ao
JIeIeBye, HEXENIH aBTOMOOWJIbHAs WJIM KEJIe3HOAOpOKHas aoctaBka. [IpaBna,
IIEHbI MOTYT BapbUPOBATHCS B 3aBUCUMOCTH OT MHOTHX (DAKTOPOB:

Tun rpysa. Jlopoke CTOWT mepeBO3Ka Iecka, MICOHsS, TpaBUS U JPYTHX
MOJ0OHBIX TPY30B.

Tun pexu. Tapuds! Beillie Ha MEPEBO3KY TPY30B MO MaibIM pekam. Benapb

3TO O0Jiee 3aTpaTHbII BapHaHT.
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Bun ornpasku. CymiecTByeT cyaoBas, cOOpHas, KOHTEHHEpHAs U MeJKas
OTIpaBka rpy3oB. KoOHEUHO, CTOMMOCTh Ha KaKyI0 U3 HUX Pa3IMYHA.

[TapoxoacTBo. OTU pa3iauuus B CTOMMOCTH ILIEHBI Ha INEPEBO3KY I'PY30B
00YCJIOBJIEHO pa3IM4YMsIMM KIMMAaTa, YCIOBHHA pabOThl M1 OCOOEHHOCTEH BOAHOTO
MaplIpyTa B KaX/J10M KOHKPETHOM IapOXOJICTBE.

Het ennHOi yeTKO CTOMMOCTH Ha JI0CTaBKYy IPY30B [IOCPEICTBAM PEYHOTO
TpaHcnopra. llo3ToMy crnenMaJu3UpOBAHHBIE KOMIIAHWUM  WHIUBHIYaJIbHO
OPOBOAAT K KaXJAOMy KIMEHTY, W MPOU3BOAIT pPACUET, OCHOBBIBAsCh Ha
napaMerpax 3aKasa.

[locne ananu3a AOCTaBKM IOPYTrMMHU BHJIAMHU TpaHcmopta (/I U aBua),
MO>KHO CJI€JIaTh BBIBOJ, YTO U JaHHBIE METO/IbI JOCTABKH SIBJIIFOTCS 3aTPATHBIMU U

HELIeJIeCO00pa3HBIMU.
5.6 KanuranabHble U SKCIUTyaTallMOHHBIE PACXO/IbI

OCHOBHBIM TIOKa3aTeleM, KOTOPBIH HEOOXOJMMO CpPaBHUThH, IPH aHAIM3e
KOHKYPEHTOCTIOCOOHOCTH B pacCMaTPpUBAEMOM cllydae, SIBJISIFOTCS 3aTpaThbl Ha
TOILIMBO [29].

Pacxon TommBa Ha KorenbHOW MomHOCTRIO 1000 kBT cocraBisger B
CpeIHEeM JJIs1 KOTJIOB Ha TOP(SHOM TOILIUBE:

By.2=250 xr/u=0,25 1/4.

Brixop raza B npoiiecce KOHBEPCUU COCTABIISET B CPEAHEM:

k.=0,7 M*/kr.

Tennota cropanus Topda:

Q=15 MJIx/kr.

Tennora cropanus CHHTE3 rasa:

Qua=25 MJIx/™’,

Pacxon cuHTE3 Ta3a /I BRIPAOOTKH TOTO YK€ KOJMYECTBA SHEPTUH, YTO U

pu paboTe Ha HeOOPaOOTAaHHOM TOP(SHOM TOILITUBE

Bper.= Bpa KeQual Qua = 250-0,7-15/25=105 m*/u.
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FOI[OBBIC 3aTpaThl Ha TOIIJIMBO
a,, =B, h, Q+(B,, +B,,.)100)- 1, , =105-6500-(1+(5+7)/100)-1,2=
=917280 py6=917,3 thIC. PYO,

rne h , =6500 yac/ron —umeno  wacoB  WCHONB30BAaHMS  YCTAHOBJIEHHOM

MOIIHOCTH,

B om — 5 % — CyMMapHasa  BCIWYMHA IIOTCPhL TOINIMBA HaAa  TCPPUTOPHU

n

KOTEJIbHOU B % OT TOJI0BOT0O MOTPEOICHUS TOILINBA;

B =7 % — CyMMapHasa BCJIIMYMHA IIOTCPL TOIUIMBA IIpU KOHBCPCHUHU B

NOm.KOH6

MpoHCHTAaxX OT roa0BOI0 l'IOTpe6JIeHI/IH TOIIIMBA,

I],. =12 py6/m® - IpEMepHasi CTOMMOCTb CHHTE3-Ta3a.

5.7 AMOpPTHU3allMOHHBIE OTUYUCIICHUS

BBuay OTCyTCTBHSI TOYHBIX AAHHBIX 00 OOBEME KalMUTAIBHBIX 3aTpar,
MO’KHO JIMILb OTMETHUTb, YTO MO CPABHEHUIO C OOBIYHOW KOTEJIbHOW WM TEIMJIOBOM
CTAaHUMEW OTHU 3aTparbl IPONOPLUOHAIBHO BO3PACTyT W3-3a BBEACHUSA
JIOTIOJIHUTEIBHOTO 3JIEMEHTa 00O0PYJAOBAHUS B OCHOBHOW SHEPreTUYECKHUM ILIMKII.
PocT aMOpPTH3alMOHHBIX OTYHUCIEHMM TpPH ATOM HE JOJDKEH COCTAaBUTh OoJjee

10 %.

5.8 Mcnosib30BaHME CHUHTE3-Ta3a B KAUYECTBE YHEPIreTHUYECKOTO TOIUIMBA U

COCTaBJIEHHE OLIEHOYHOM KapThl

[Tocme anamm3a phIHKA TOIUIMBA M IIEH HA TPAHCHOPTHBIE PACXOIBI,
BO3HMKAET HEOOXOAMMOCTh  PAacCMOTPETh  BO3MOXKHOCTh  HCIOJIb30BaHUS
ra30reHepaTopHOi YCTAaHOBKH. A € Y4Y€TOM TOro, 4To ceOecToMMocTh Topda
HU3Kasg, Tak Kak Tomckas oOjacTe pacronaraer OOJBIIMMHU 3amacaMu |

TpeOyIOTCSI MUHUMAJBHBIE 3aTpaThl Uil €ro Jo0bIYM, He Tpedyercs
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TPAaHCIIOPTUPOBKA HAa OOJBIITUE PACCTOSIHUS. A €CJIM YCTaHOBKY PAacCIOJIOKUTh
HEIMOCPEJICTBEHHO OKOJI0O MECTOPOXKICHHS, TO TOp( TMOIydaeTCsl MPAKTUICCKU
napMoBbIM. JlaHHast ycTaHOBKA HE TpeOyeT 00IbIINX (PMHAHCOBBIX BIOXKEHHM. J1Jis
paboThI U OOCTYKUBAHUS Ta30T€HEPATOPHON YCTAHOBKU TPeOyeTCs] MUHUMAIHHOE
KOJIMYECTBO OOCTYKUBAIOIIETO MMEPCOHANA, 3TO CBA3aHO C MPOCTOMN IKCILTyaTalluu
YCTaHOBKH W aBTOMATH3AIIMH IIpoliecca.

HeoOxoammMo OTMETHTh, 4YTO CKWTAHUE CHUHTE3-Ta3a COIMPOBOXKIACTCS
MUHUMAJIBHBIM KOJIMYECTBOM BPEIHBIX BEIOPOCOB, IO CPABHEHUIO C YTJIEM, a ATOT
dakT n30aBISIET OT JAOMOJHHUTENBHBIX 3aTpaT Ha OYHUCTHBIE COOPYKEHUS IS
JTLIMOBBIX Ta30B M OT JIOMTOJTHUTEIBHBIX HAJIOTO00JI0KEHHA, U OT MTpadoB.

AHanmu3  KOHKYPEHTHBIX  TEXHHYECKMX  pEIIeHHWH C  MO3UIUHU
pecypcodPhEeKTUBHOCTH M pecypcocOepekKeHrsT TO3BOJIAET MPOBECTH OIECHKY
CpPaBHUTEIBHOW  A(PGEKTUBHOCTH  HAy4YHOHW  pa3pabOTKU U ONPEICIHTH
HaIpaBJICHUs JJIA €€ OyIyIIero MOBBIIICHUS.

JlaHHBI aHATH3 OCYIIECTBIIACTCS C MIOMOIIBIO OIEHOYHON KapThl, KOTOpas
npuBefeHa B Tabm. 6. Jlns  cpaBHeHuss ObUTM  BbIOpaHBI B KauyecTBE
DHEPTreTUYECKOTO TOTUINBA: TIPUPOIHBIN Ta3, CHHTE3-Ta3, TOpd.

Tabnuia 6 — Oueno4yHast kKapta

BasLisl Konkypenroc-
Bec IMOCOOHOCTH
Kpurepuu oneHkn KI;E;G [Tpuponuserit | Cunres Vroms Kor | g | Ky
ras -ra3

ITponomxenue Tabauiel 6
TexHUYeCKHe KPUTEPUH OIEHKU pecypcodPdeKTUBHOCTH
1. IToBeITIIEHME
MPOU3BOAUTENBHOCTU TPYAa 0,05 5 4 2 0,25 /10,2 |02
TOJIb30BATES
2. Y100CTBO B AKCILTyaTalluu
(cooTBEeTCTBYET TPEOOBAHUSIM 0,10 5 4 3 0,5 0,4 10,3
norpedureneii)
3. DHEPro3KOHOMUIHOCTh 0,10 5 5 2 0,5 0,5 10,2
[Tponomxenue Tabausl 6
4. HanexHocThb 0,15 4 4 3 0,6 06 |04
5. besonacHOCTh 0,15 2 2 4 0,3 0,3 10,6
6. DKOJIOTHYHOCTD 0,20 4 4 2 0,8 0,8 |04
7. PecypcocOepexenne 0,15 1 5 4 0,15 [ 0,8 | 0,8
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[Tponomkenne TabaUIBI 6

8. PecypcoHe3aBHCHUMOCTh ‘ 0,05 ‘ 1 ‘ 5 ‘ 4 ‘ 0,05 ‘ 0,3 ‘ 0,3
DKOHOMUYECKHE KPUTEPHH OLIEHKU 3PPEKTUBHOCTH

1. KoHKypeHTOCTIOCOOHOCTh 0,05 4 4 5 0.2 02 |01
POYKTA

2. YpoBeHb NPOHUKHOBEHHUSI HA

pHHEK P 0,04 5 2 2 (02 |01 |01
3. Ilena 0,06 3 4 5 0,18 | 0,2 | 0,3
Utoro 1 39 43 36 3,74 |43 |35

OneHouHast KapTa CIYXHUT Ui CPAaBHEHHUS KOHKYPEHTHBIX TEXHUYECKUX
peteHuii (pa3paboTok).

[To3ummst pa3pabOTKU U KOHKYPEHTOB OLIEHHMBACTCS MO MATHOAIIHLHOM
mkane, rae 1 — Hambosee ciabas mo3unusa, a 5 — HaubOosiee cuiibHas. Beca

HOKa3aT€H€ﬁ, OIpCACIIACMBIC SKCIICPTHBIM ITYTEM, B CYMMC JOJI’KHBI COCTABJISAATh I.

BreiBog no rnaBe «OUHAHCOBBIM MEHEIKMEHT, pecypcod(PPeKTUBHOCTD U

pecypcocOepeKeHe»

Hcxonst u3 pOBEICHHOTO aHAIW3a, MOXKHO CACNIATh BBHIBOJ O TOM, UTO C
TOYKH 3PEHUS DHEPreTHUecKor 3(D(PEKTUBHOCTH MNPUPOAHBIA Ta3 CTOUT BHIIIE
CUHTE3-Ta3a u Topda.

Ho ¢ ygeTom TOT0, YTO MPUPOIHBIN Ta3 U YTOJIb ABJISIOTCS UCUSPIIACMBIMU
pecypcamMu, TO 1O TaKUM KpUTEpHUsIM, Kak: pecypcocOepexeHue u
pPECYpPCOHE3aBHCUMOCTh, HCIOJIB30BAaHUE MPUPOJHOTO Ta3a M YV YCTyMaer
CUHTE3-Ta3y.

Ha opganHBIi MOMEHT, UCHOJB30BaHUE CHHTE3-Taza HE  SIBISETCSH
peHTa0CIbHBIM JIJII MCIIOJB30BaHMSI B MPOMBINUICHHBIX oObeMax. Ho curyarus
MOET PE3KO U3MEHUTHCS B TOM CITyJau:

— €CIT TIPOM30MIET 0’KECTOUCHUE IKOJIOTHIECKUX CTAaHIapTOB;

— €CJIM 3a11acChbl YIJId 1 IIPUPOAHOIO ra3sa 6y,JIYT CTPEMUTCIIbHO CHUKATBLCA.
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