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MeKayHApOAHBIN KOHIPECC U BLICTABKA
(nexadpsn 1995 rona, /lerpoiir)

[IpencTaBuTen TPYMIBI H3BECTHBIX (GupM (Amoco
Corporation - CLUA, AVL List GmbH - Asctpua, Haldor Topsoe -
Jlanus) mnpeacTaBuIIM CEpUI0  JIOKJIAJIOB, TMOCBSIIECHHBIX
aumetunoBomy 3dupy (IM3). Bece onn yrBepxkaanu, uro MO
o0aiaeT BCEMHU CBOMCTBAMH 3KOJIOTMYECKH YUCTOTO AU3EIBLHOTO
TOTLIMBA.

ITocne 3toro koHrpecca JIMD cranu Ha3bpIBaTh B MyOIMKALIMIX
«IU3ENbHBIM TOILTUBOM XXI| Bekay.
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04.11.1934 - 16.03.2007

«A cuacmauewvtit wenoeex, NOMoOMy Ymo
¥ MeHA paooma u xooou coenaoaiom ... »

MekayHApPOAHBIN CUMIIO3UYM, MOCBAICHHbIN
reonoJUTHYECKUM M IPYIrMM NMpo0/jieMaM TPAaHCIIOPTa ra3a u
HedTu u3 Kacnuiicko-KaBkasckoro pernona B 3anaanyo
Espony (Uraaus, nexadps 2001 roga).

H.A.Ilmars ¢ coaBropamu HO.A. KombaHOBCkHM H
A.5l. PO30BCKMM MNpEMIOKWIA TPAHCIOPTUPOBATH T'a3 B BUJIE
auMeTusioBoro 3dupa. Takoil TOAXOA IMO3BOJIUT TEPEBO3UTH
YHEPTOHOCUTEINb TaHKEpaMHu B JIF00OM pernoH EBpormbl BMeCTO

MPOKJIAAKA TPyOONMPOBOJOB 1O TEPPUTOPHUSM, TAE€ HX
0€30IMacHOCTh TPYAHO TapaHTUPOBaTh. BBLI clieflaH BBIBOJ, YTO
JAMD — [OTeHUWadbHO  KPYHHOTOHHAXKHBIA  IMPOAYKT,
MacmTabbl ~ MOTPEOJIEHUST  KOTOPOrO  MOTYT  OKa3aThCs

CONOCTAaBUMBIMHU ¢ OCH3MHOM U AN3CIIbHBIM TOIIJIMBOM.

Hoxnan npoussen 3¢ ekt pazopBasiieii OOMOBI.



NaypeaT Hobenesckon npemumn
xopax Ona

B 2005 rogy HoGeneBckuii naypeatr amepukaHCKUN XUMUK /.
Ona c¢ coaBropamu B padore “Beyond Oil and Gas: The Methanol
Economy” npeanoKuiay KOHIENIUIO MEPEX01a B HOBYK) SKOHOMMUKY.

KoHuleniuss OCHOBBIBA€TCSI Ha IMOCTENEHHOM MEPEXOIE HBIHEIIHEN
YIJIEPOJHONM PKOHOMHUKH, OCHOBAHHOW Ha KMCIOJIb30BAHUU HCKOIAEMBbIX
BUJIOB TOIUIMB, K SKOHOMHUKE Ha 0a3e MeTaHola U JUMETUIIOBOTO dupa
(IMD) c opraHuzanmedl UUPKYISIHUA yIJIEpOJla B DKOHOMHUKE U
UCIIOJIb30BAaHUM  BOJIOPOJIa, IMOJIYYEHHBIM DKOJIOTMYECKA YHUCTBIM
CIIOCOOOM.

B Onwmxaiiimelt nmepcrnekTuBe AUMETHIIOBBIM 3pup Oymaer BO
BCce OONbIIMX O00BEMaxX MPOM3BOAUTHCS W3 Tra3a, ymid, Topda, OTXOIOB
JepeBONEpepadOTKU U APYTUX YIIIEPOJACOACPKAIINX OTXO/IOB.

[TocTenenHo B KauyecTBE ChIpbs A nojaydeHus J MO Oynmet
HCIOJIb30BaThC  JIBYOKHCH yTIJepoja, BblOpackiBaeMmas B aTMocdepy
SHEProoObEKTAMH M MIPOMBIIIJICHHBIMU TTPEAIPUSITUSIMHU.

B koHeuHOM uTOre OyneT co3jaHa 3aMKHYyTas LHUPKYISLUS yIJepoaa B
HKOHOMHUKE.



MUWPOBOE ITPO13BOJCTBO AIMMETHNIIOBOI'O 5®H1PA

OO6bembl TIpou3BoacTBa JIMD B MHpe COCTaBIISIET HECKOJIBKO JCCATKOB MJIH. TOHH U OBICTPO
YBEJIIMYUBAKOTCS.

>

A\

B KHP B 2006 romy mpuHSTO 3aKOHOJATEILCTBO, pEraMeHTHUpYlolee npumeHenue MO B
Ka4eCTBE MPSMOro aBTOMOOWJIBHOTO ToriuBa. CTparerus paclHIupeHHOTO MPUMEHEHHS
CUHTETUYECKUX MOTOPHBIX TOIIUB oopmieHa B Bue roc3aka3a Ha 130 mupa. gomi. mo 2020
roja.

B IIIBeruu u Jlannu 0OIIECTBEHHBIN TPAHCIIOPT MOJHOCTHIO NIepeBeieH Ha JIMO

Koperickas kommanus Kogas roroBa moctpouts Ha JJansHem BocToke 3aBOj 110 MPOU3BOICTBY
aumetriddupa (JIM3) croumocthio $470 muH. Kopest mimaHupyeT 3akynarh BCIO MPOTYKITUIO
3aBoja. Ilmanupyemas momtHocTh 3aBoga - 300 Teic. ToHH JIMD B rom ¢ BO3MOXKHOCTHIO
nanpHeimero ysenudeHus. Cpok okymaeMocTu 3aBoja - 4 roma. [nsi crpoutenbcTBa
TpeOyeTrcss ydacTok Iuiomaapio 150 ThIC. KB. M, OH JODKCH HAaXOIWTBHCA PSAIOM C
ra3onpoBOAOM, MO KOTOPOMY Ta3 OydeT MOCTynarb Ha 3aBOJl, U HENAJIEKO OT MOopTa s
ornpaBku JIMD B Kopero. [1o oneakam kommannu, k 2020 romy Kopes Oymet moTpebmsats 6,5
MJH TOHH JUMETW(Upa B TrojA, MO3TOMY JaHHOE MPEANPUITHE OOecmneuut Jullb 5%
MOTPEOHOCTU CTPaHbI B 3TOM TOILIHBE.

Hpanckas komnanus Zagros Petrochemical Company ctpowut 3aBoja mo mpou3BoAcTBy JIMD
MomHOoCcTh 800 000 ToHH IMD B TO/I.

Pagom simonckux kommanuii coBMectHo ¢ Total Fina EIf SA o6pa3oBana xommanmst DME
Development Co. Ltd., xoropas pa3paboraia IpOU3BOACTBECHHYIO YCTaHOBKY C IPOCKTHOU
MOIITHOCTBIO 825 TEBIC. TOHH B r'OJI.



IHocTranoBienus IlpaBurenbcTrBa MOCKBBI:

- N 170-IIIT ot 12 mapra 2002 1. «O Topoxackoii meneBOW MporpaMme
UCIIOJIb30BaHUsI  AJbTEPHATUBHBIX BUJOB MOTOPHOIO TOTIMBA Ha
aBTOMOOMILHOM TpaHcrnopTe ropona Ha 2002-2004 roxb».

- N 808-IIIT or 01 oktsa6ps 2002 r. "O Mepax MOITamHON peaTH3alUU
[oponckoit 11e1€BOM  MpOrpaMMbl  MCIIOJIb30BAaHUS aJIbTEPHATUBHBIX BHUOB
TOTUIMBA Ha aBTOMOOWJIbHOM TpaHcnopTe ropoaa B 2002-2004 roxasl B yactu
MPUMEHEHUs JUMETHUIIOBOTO 3upa’

- No 941-PII ot 17 mas 2004 . "OO opranuzanuu pabOT MO BHEAPEHUIO
TUMETUIIOBOTO (prpa HA TPAHCTIOPTE B KAYECTBE IKOJOTHUUECKUA O€30TIaCHOTO
aJbTEPHATUBHOTO MOTOPHOTO TOIIJIMBAK.

- N 735-IIIT ot 27 centsiObps 2005 . «OO6 yBeIMYEHUH KOJIUYECTBA
aBTOMOOMJIEH, WCIOIB3YIOMMNX JAUMETHUIOBBIM A(Up B Ka4EeCTBE MOTOPHOTO
TOTUIUBAY.

- N 290-IIIT ot 24.04.2007 r. «O pacuiupeHur MPUMEHEHHUS TUMETHUIOBOTO
adupa u APYrux abTEPHATUBHBIX BUJIOB MOTOPHOTO TOTUIMBAY.

Pacnopsizkenue mapa MockBbl oT 3 nroHsa 2003 1. Ne 217-PM «O co3manun
KOOPJIWHAITMOHHOTO COBETa MPH M3pe MOCKBBI IO MPpOOIeMe OpraHu3aIliu
IIPOM3BOJICTBA JTUMETHUIIOBOTO 3(hHpa M TPOAYKTOB €ro ImepepadoTKh B
Ka4eCTBE  DKOJOTHMYECKH O€30IMacHOTO aJlbTePHATHBHOIO  MOTOPHOIO
TOTIJIUBAY.



[MTPUMEHEHUE IM5 HA TPAHCIIOPTE

«bBII0K» ¢ 70pabOTaHHBIM TIO N3otepmudeckuii aBTOPypron, 000pynoBaHHbIN
pe3yJibTaTaM MCTIBITAHUN TU3EIIEM TypOOXOJIOUIBbHON YCTaHOBKOM Ha JIMD

» B IlIeernuu u Jlanuu o01IeCTBEHHBIN TPAHCIIOPT MOJHOCTHIO TIepeBeieH Ha JIMD

» B Poccum ¢ 1992-ro, a 3a pyoexkom ¢ 1994 1. BemyTcs paGoThl 1o ucnonb3oBaHuio J[MD B
Ka4eCcTBE MOTOPHOro TOomiMBa M Au3eneid. OCHOBHBIMU (QupMamu pa3paOoTUMKaMHU B
Poccun sBnsiercs HUU nBurateneii, a 3a pyoesxkom Haldtr Topse A/S, Technical University of
Denmark, AVL LIST Gmbh (Austria), Amoco Corp. (USA), Navistar International Co (USA).

» ABTOMOOMIM ¢ JABUTATCISIMHU, paOOTAIOIMMH Ha JIUMETHIIOBOM 3¢upe, pa3pabdarbiBaroT
KAMAZ, Volvo, Nissan u xuratickas komnaaus SAIC Motor.

JIIMD saBnsieTcss HanOosiee MEPCHEKTUBHBIM MOTOPHBIM TOILIMBOM, MO3BOJISIONIMM OOECIEUUTh
HOpMBI, onpenensieMbix TpeboBaHusimMu npaBuia EOK OOH Ne49-02 (mopmbl «EBpo-3» u «EBpo-
4») HOPMBI, 0€3 MPUMEHEHUS CICIIHAIBHBIX JTOPOTOCTOSIINX MEPOIPUSITHH.



CBoicTBa An3enbHoro Tonausa u M3

CsoiicTBa JunsenbHoe TonnBo aAM3
epa, ppm <500 <5
ApomaTuyeckue yrnesopopoabl, % 25 0
Kucnopoga, % cneapl 34,7
[laBNeHMe HacbllWeHHbIX Napos, 6ap 0,007 8

emnepartypa KuneHums, °C (1 6ap) 180-370 25

emnepatypa camoBocnsiameHeHus, °C 220 235

ennoTBopHasn cnocobHoctb, MOK/Kr 42,5 24,8

etaHosoe 40-55 55-60
BaskocTb, ccT (40°C) 2,0-3,5 0,25
MnotHocTb, Kr/n (15°C) 0,84
NcTouHuK: locypaapcTBeHHbIN HayuHbI LeHTp PP, LleHTpanbHbI HAy4YHO-UCCe[0BaTeIbCKUA aBTOMOBOUAbHbBIN U

aBTOMOTOPHbIA UHCTUTYT

B pesynbrare nmpakTuuecKkoro mnepeBoja Au3eNbHOro asurareis Ha JIMO, BnepBbie onmpoOOBaHHOTO B
Poccun, ObutH MOTy4eHBI MPAKTUYECKHU UACHTUYHBIE MOIIHOCTHBIE MMOKAa3aTeIu AU3EIIs 0 CPABHEHUIO
¢ paboroit Ha au3enbHOM ToIUIuBe. [lepexon Ha JAMD mno3Bonun cHuszuth smuccuto NO, B 2 pasa, a
JIBIMHOCTB OTPa0OTaBIIKX Ta30B — B CPEAHEM B 4 pasza. YpoBeHb IlIyMa CHIKaeTcs Ha 8 ab.

Takum oOpa3zoM, moTeHUHMAIbHBIE TpeumyiiecTBa JIMD MoOXHO peanu3oBarth 0€3 CYIIECTBEHHBIX
3aTpaT. HeT mNpUHUMOUANIBHBIX TPEMATCTBUM IS CO3JaHUSA HAACKHOW KOHCTpyKiuu JMO-
aBTOMOOWJISI HA OCHOBE CYIIIECTBYIOIIMX CUCTEM MUTAHUSI.



Hexkoropsie cBoiicTBa nu3enbHOro (I T) n anbrepHaTHBHBIX TOIUIMB

CaoiicTBa aAM> aT MetaHon | 3taHon | MertaH
TenmoTBopHAas
croco6HoCTh, M JIK/KT e o2 L2 =20 S
[T1oTHOCTB, I/CM® 0,66 0,84 0,79 0,81 -
IleTraHOBOE YHCIIO 55-60 40 - 55 5 8 -
Temmeparypa ' 235 250 450 420 650
camoBocmjaMeHeHus, °C
COOTHOMICHHE 9,0 14,6 6,5 9,0 17,2
BO3/1YX/TOILJIUBO
Touka kuneunus, °C - 25 180 -370 65 78 -162
Terutora ucnapeHus
(20 °C), xJTxc/xr 410 250 1110 904 -
},}peﬂem BOPRIBAEMOCTE, 34-18 | 0,6-6,5| 55-26 | 3,5-15 | 5-15

o B BO3/IyXe

Mo paHHbIM T. H. Fleisch, P. C Meurer, DME. The Diesel Fuel for the 21st Centure, Presented at AVL Conf.
"Engine and Environment 1995", Graz, 1995.

Kak BugHOo, JIMO Kak TOMIMBO I AU3EIBHOTO WJIA KOMIIPECCHOHHOIO JIBUTATEI MPEBOCXOIUT
aJbTEPHATUBHBIE BUbI, BKJIIOYAs TPAAUIUOHHOE. VICKIIOYEHME COCTaBISECT MOHMXKEHHAS 10
cpaBHeHuto ¢ JIT u MeTraHoM TemjIOTBOpHasi CIOCOOHOCTh, YTO YAaCTUYHO KOMIIEHCHUPYETCS
0O0JIbIlIe SKOHOMUYHOCTBIO JBUTATENSI U OTCYTCTBUEM 3aTpaT Ha OYMCTKY BBIXJIONA.



NOYEMY AMMETUNOBbLIN 3DUP?

1. YoenbHble 3HeprosaTtpatbl Ha nepefady eavHuubl  3Heprun B AMD HuKe yem AanAa
NPUPOAHOro rasa, Kak B C/ayyae TpybonpoBoAHOro TpaHCNoOpTa, Tak U OCOBEeHHO npwu
TPAHCNOPTUPOBKMU Ke1e3HOA0POXKHbIM, aBTOMOOUIbHBIM U MOPCKUM TPaHCMOPTOM.

2. AM3 copepuT B cebe Tpu KAKOYEBbLIX aTOMA: BOAOPOA, YINEpPoa U KUC/Iopo4, MNpu 3TOM
HeobxoaMMbIA ANA AaNbHENLWIEro oprcuHTesa a3oT MMeeTcAa B M30bITKe B aTmocdepe n He
HYXXOQeTCcA B TPAHCNOPTMPOBKE. ITO NO3BONAET C HAMMEHbLUMMM 3aTPaTaMU OPraHM30BbIBATb
KOHEYHble CMHTEe3-NPON3BOACTBA.

3. B AM3 moryTt 6bITb NoAHOCTbIO M 6e3 notepb nNpeobpa3oBaHbl BCe NepBUYHbIE BUAbI
YrNepoAcoAep Kallero cbipbs BOCNPOU3BOANMOrO M HEBOCMPOU3BOAMMOrO XapaKTepa.

4. Xumn4yeckme cBSI3U yrnepoda ABNAKTCA Hambonee yaobHbIM M KOMMAKTHbIM Cnocobom
yAepX*aHua Bogopoda B aBTOMobUIbHOM Tonamee (CyaoBOM, aBMaLMOHHbIM). ObpalieHune ¢
UAOKOCTAMMU XOpOoLOo oTpaboTaHo, 6e3onacHo, A1A HUX CyLecTBYeT rotoBas MHPPaACTPYKTYpa,
OHM MOTYT 0/IT0 XPaHUTbCA B EMKOCTAX.

5. M3 HETOKCUYEH U Y}Ke UCMONb3YeTCA B KaYecTBe HAaNOHUTENS B @a9P030/1bHbIX YNAKOBKaX.
6. AM3 6bicTpOo AerMapatvpyeTr B aTtmochepe M MOXKET MPUMEHATLCA KaK X/1adoareHT,

o6nagatoWwmin HyneBbiM 3HaYEHMEM NOTEHLMANA 030HOPA3PYLIEHUA — OT/IMYHbIA 3aMeHUTENb
dpeoHos.
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TommBo 1Tl TpaHCIIopTa

TormuBo 1151 ra30TyPOMHHBIX 3JIEKTPOCTAHITHM.

CoIpb€ 111 cUHTE3a O€H3MHA, JU3EIBHOIO TOIUIMBA, ’TAHOJIa © MOTOPHBIX Macel.
ChIpb€ 111 XUMHAYECKON MPOMBIIIJICHHOCTH

KocMmernueckast mpoMbIIIEHHOCTH (JIMO HETOKCHYEH U yKE UCHOJIb3YETCA B
KAu€CTBE HAIOJHUTEIS B a3P0O30JIbHBIX YIIAKOBKAX).

XOoJIOAUILHUKU U pepUKepaTophl (XJ1a10areHT, 001a atouid HyJI€BbIM
3HAYCHUEM MOTEHIIHAIa 030HOPA3PYILICHU).

IlepcnexktuBa Oyayiiero npuMmeHeHus: [IM3 - 3To UCMOIb30BaHKUE €TI0 B KAUYECTBE
VICTOYHHUKA BOIOPOA JJIsl TOIUIMBHBIX 3JIEMEHTOB THUIIA.

KKX.



OKOHOMUKA

Iena pa3an4HbIX BUIOB 3HeproHocuresei Ha yciaousax CUD, Porrepaam

By TONJIMBA $/ToHHA
HedTsaHoe 1u3eIbHOE TONJINBO 220-240
KMKeHHbIH HeTAHOM ra3 240-260
380-390

KMKeHHbIH npupoaubii ra3 (CIIT) 165-175

JIMD (ITpum. IIpow3BOAMTEIBLHOCTH YCTAHOBKH - 1.5 MJIH
OHH/TO]; 160-180

[lena mpupoanoro rasa - $45/teic. m°)

MHTETHYeCKoe AM3eJbHOE TOILIMBO O npoueccy Pumepa- 280-300

poniia

O1ieHKH clieNIaHbl U1 TPAAUIIMOHHON TEXHOJOrur nojrydyeHus JIMO dyepe3 MeTaHoI.

[Tpu mpuMeHeHnn HOBEHIITNX pa3paboOTOK, yke ONPOOOBAHHBIX B OMIBITHO-
POMBITIUIEHHOM MaciTabe, mpeumyiectsa JIMD cTaHoBSITCS 00Jiee OUEBUIHBIMHU.



YKPYIIHEHHAS TEXHOJIOT MYECKAA CXEMA TIOJIVHEHUA
JUMETHNJIOBOI'O 5®UPA 13 PASJIMUHLIX BUJOB CbhIPbA

MpupoaHbIn ras Yronb

MonyTHbIN HedTAHOM ra3 Topd

LLlaxTHbIN ra3 [peBecHble oTxoAbl
buora3s buomacca

CO, CO,

TexHONornm B 3aBUCMMOCTM OT BUAA CblpbA

Cuntes-ras (H, + CO,)

TpaanumMoHHas cxema HoBble TexHoA0rMM



OCHOBHBIE ITyTH NEPEPAOOTKHU IPUPOIHOTO ra3a B
JTUMETHUIIOBBINA (PP U MOTOPHBIE TOTLIMBA

[Tpuponnsbi ra3

o

Pudopmunr (maposoi,

\

Karanuruueckoe OKUCJICHUE

. Oxucienue
YIJIEKUCIIOTHBIN,
aBTOTEPMHYICCKUI)
\ \ 4
Cunres-ras

\ 4

Cunre3 @Oumepa - Tpomma

CuHTE3 METaHOJIa

CuHTE3 TUMMETHIIOBOTO 3dHpa

JumMeTunoBsIil a¢gup

MOTOpHBIC TOIIJIMBA

YucTeiil H, U1 TOIUIMBHBIX YJIEMEHTOB




[IEPCIIEKTMBHBIE TEXHOJIOI' MU ITIOJIVUHEHUA CUHTE3-TA3A — 1A

QOpCYHOuNEA Kawvepa
b I L ki Boaayx

Canrea-
ras

B "Dnepromaiie" pazpaboTanu reHepaTop CUHTE3-ra3a, B KOTOPOM JJIsl OKUCJIEHUS MPUPOTHOTO
ra3a HMCIOJIb3yeTCsl Kucjaopoia. bosnee MaciitaOHasi ONMBITHO - MPOMBIINIJICHHAs YCTaHOBKA, B
KOTOPOW OKHMCJICHHE MNPOBOAUTCS KHUCIOPOAOM Bo3ayxa, cosznmaHa B I[Ipumopckom HTI[ PKK
"Oueprusa" ¢ yuactuem UHctutyT Heprexummaeckoro cuure3a PAH.

[Ipon3BOANTENHLHOCTh E€OUHUIIBI 00bEMa TaKWX ammapaToB B JCCATKH pa3 MPEBHIIIAET
MPOU3BOJIUTENBLHOCTh M3BECTHBIX MPOMBIIIJIEHHBIX aHAJIOroB. BhICOKas MPOU3BOAUTEIBLHOCTD
BEJIET 3a COOOM COKpaIleHUEe KalmuTaJbHBIX BJIOXKEHUM, a TPOCTOTA TEXHOJIOTUU - YMEHBIICHUE
AKCIUTYyaTallHOHHBIX PACXOJIOB.



[HEPCIIEKTMBHBIE TEXHOJIOI' MU ITOJIVUEHUA CUHTE3-T'A3A - 2A

D

Meran CH,

CH,+1/20, » CO + 2H,

|
CUHTC3 - I'd3




IHEPCIIEKTUBHBIE TEXHOJIOI'MU ITOJIYUEHUSA CUHTE3-TA3A - b

Bo3ayx N,, CO,

ox| |e

E:> CH,+ 0% — 2H,+ CO + 4e- # CunTte3-ra3s

or| |&
0, 20F+de

Bo3nyx N,, CO,

NHCTUTYT BBICOKOTEMIIEPATYPHOU 3IEKTPOXUMHUHU U MHCTUTYT XuMun TBEpaoro tena YpO
PAH pa3pabaTpiBaloT 3JIEKTPOXUMHYECKHE TEXHOJIOTUM TMOJYyYEHHUS CHUHTE3-Taza M
MPUPOJHOTO Tra3a C IMOMOIIbI0 TBEPAOOKCHIHBIX MEMOpPAaH CO CMEUIAaHHBIM THUIIOM
IIPOBOAMMOCTH. DTa TEXHOJIOTUS B HACTOALLIEE BPEMS PACCMATPUBACTCS B KAYECTBE OAHOM
13 HanboJsee MePCIEeKTUBHBIX AIbTEPHATUB MApOBOTr0 pu(OpMUHTa.



[MEPCITIEKTHMBHBIE TEXHOJIOT YUY TTOJYYEHUS JIMD U3 CUHTE3-
TA3A B OJIHY CTAJIMIO - 1B

TpEAMUMONKHER cXOMA

[PMPORHE 133 et CUHTES T3 ms NETAHON 3w ( [AM3) meesr YT HE30000000
CHy4 CO+H; CH;OH

Hosan cxema

[TPRPOAHLR A3 s CHHTERTA st (METANON | st [IN3 s Y NEBOLODOS by
CH4 CO+H2 CH3-0-CH;4

B UuctutyT HedTexummyeckoro cuHte3a PAH paspaboran mpoiiecc OFHOCTAAMIHOTO
cuHTe3a auMeTuioBoro sdupa (JAMD) u3 cuHTe3-raza, OTIUYAIONIMNCS BBICOKUMU
TEXHUKO-IKOHOMUYECKUMHU TOKa3aTeIsIMHU. TMPOU3BOAUTEIBHOCTh CIMHHUIIBI  00BheMa
Karajau3aTopa BIBOE BBIIIE, YEM B OJHOTHUITHOM MPOIECCE CUHTE3a METAHOJIa, @ KOHBEPCHUS
«3a MpoXoa» - B IBa-TpH pasza. B pesynsrare nmpousoactBo JIMD okazeiBaercs Ha 10-20%
JICIIECBJIE MPOU3BOACTBA SKBUBAJICHTHOIO KOJMYECTBA METAHOJA, KOTOPHIM B HACTOSIIEE
BpEMsI MCITOJIB3YETCS B MPOMBILIIJIEHHOCTH KakK CchIpbe s cuHTe3a [AMD. IIponecc moxer
OBITH OCYIIECTBJICH U3 CHHTE3-Traza J00ro cocTtaBa, B TOM YHUCJE U3 «OCTHOT0» CHUHTE3-
raza, IOJy4aeMOro MpU OKHUCJICHUW MPUPOJHOIO Tra3za BO3AYXOM, K3 Ta3000pa3HBIX
MPOYKTOB Ta3u(UKaAIMU YIS, PACTUTEIBHBIX OCTAaTKOB H T.]I.



MMEPCIIEKTUBHBIE TEXHOJOT' MU MOJYYEHUS IMD U3 CUHTE3-
TA3A B OIHY CTAJIUIO — 2B

Jnmetumnossrit adpup (CH,3),0

B 3aBrucumocTH ot cocraBa cuHTe3-raza (coorHomenus CO : H,) meHseTcs BKiIaa
B OpyTTO-peakiinio cuaTe3a JIMD cienyromux IByX peaKIiii:

2C0O + 4H, m==) (CH;),0 + H,0O
3CO + 3H, === (CH,),0 + CO,



[TEPCIIEKTUBHAA TEXHOJIOI' A TTOJIVUHEHUA KUCIIOPOAA 1 BOOAOPOJA M3
BOJIbI 1JIA NCITOJIB3OBAHUA B TEXHOJIOI MYECKUX TTEPEJIEJIAX
[TPOU3BOJACTBA JIM3 U3 PASJIMYHBIX BUJIOB CbIPHA

HBD TBepAOOKCHAHBLIN INeKTponusep

gonopoa
—

Kucno gon S

INELTPONUIEDP — ITO TONMBHBLIN INEMEHT “HI000pOT”. OH COCTOMT M3 TEX XKE KOMNOHEHTOB, YTO M
TONNHBHLIN INEMEHT.

Ecnu Mexay INEXTPOAAMM NDHNOKEHO HANDRKEHNE, TO HA 3HOJE BLINENRETCR YHCTHIN KHCNOPOS, 3 Ha
KaTO€ NORBNRETCR BO0POA.

Ecnu vanpsxerme merbwe 1,38, 1o xanextponusepy H3Q0 NOABOANTL TENNO.

Npwu sanpsxernu > 1,3 B anextponusep resepupyer renno. Mpu Hanpsxesmu > 1.5 B renna gocraroso

ANR resepaunn soaxoro napa. Mpu sanpsxesmu 1,6 B anextponicep paboraer 8 a8 TOTEP MMYECKOM
peXnME.



[HEPCIIEKTUBHAA TEXHOJIOI'UA ITOJIVUHEHUSA KUCIIOPOLA U3 BO3Y XA
JULA UCIHOJIB3OBAHHMA B TEXHOJIOI MYECKUX [MTEPEJIEJIAX ITPOMU3BOJICTBA
MO N3 PA3JIMYHLBIX BU1OB CbIPbA
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MCIIOJIL30BAHME BETPOBOM SHEPTUU JJI
TEXHOJIOI'MYECKUX ITEPEJEJIOB ITOJIVUHEHUA MO

OHEPIOPECYPCblI POCCKUW

BETDDEaﬂ IHEPrAa

CRenHeroeaRan CEOpocTs BETE:

B eHee 3 m/C
| WG
I Gonee Swc

Pacnipenenenune BETpOBBIX YCIOBUM MO TEPPUTOPUN Poccruy mo3BOJISIET UCTIOIB30BATh
BETPOIHEPIETUUECKUE CUCTEMBI MPAKTUYECKU HA BCEU TEPPUTOPUN CTPAHBI.



MCITOJIL30BAHME BETPOBOM SHEPTUU U1
TEXHOJIOIT'MYECKUX ITEPEJAEJIOB ITOJIYVUEHUA MO

CpenueroyioBsas ckopocTs Betpa (m/c).
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Pacnipenenenune 3HaueHui CpeTHETOIOBBIX CKOPOCTEN BeTpa Ha BbicoTe 10 M mo
tepputopuun Poccun (o nanueim HACA)



MCITOJIb30BAHME BETPOBOM SHEPTUU JIJIA
TEXHOJIOI'MYECKUX ITEPEJEJIOB ITOJIYUEHUA IMD

OCHOBHBIC THITBI COBPEMEHHBIX BEICOKOA()(PEKTHBHBIX BETPOIHEPTOYCTAHOBOK
I'opu3oHTaILHO-0CEBBIE (CI€BA) U BEPTUKAIHLHO-OCEBBIE (CIIpaBa)

3a nmociuennee 20 jmetr momtHOCTh BDY yBenuuunack B ThICAYU pa3. 70 6 MBT eamHUYHOU
MOIIHOCTU. [l0 SKOHOMHMYECKHMM IIOKa3aTeisiM BETPOICKTPOCTAHIIMA CTAJM  BIOJIHE
KOHKYPEHTOCTIOCOOHBIMH C TPAAWIIMOHHOW JHEPreTHKOM B 00JACTAX, TA€ J0CTaTOYeH
BETPOIOTEHIMAA. B CcTpouTenbcTBE BETPOYCTAHOBOK IOSIBHJIOCH HOBOE TMEPCIEKTHUBHOE
HalpaBJICHUE — BETPOYCTAHOBKM C BEPTUKAJbHOM OCBIO BpallleHUs, KOTOpble Oojee
HSKOHOMUYHBI U ITyMOOE30MaCHBI.



PACITPEJEJIEHHAA SHEPT'ETUKA

Pacnipenenennas sHepreTuka — MOJy4eHUE SICKTPUUECKON SHEPTUH B MECTE €€ MOTpeOIeHUSI.

B pamkax peammzanum mporpamMmbl  «BeTpoBomopomHas — I€MHUTHIOBas — SKOHOMHUKA.
HaunoHanbHbl TEXHOJIOTHYECKUN MPOEKT» OyayT CO3/1aHbl KOMOMHUPOBAaHHBIE ABTOHOMHBIC
SHEPrOYCTAaHOBKU I  PACIPENCICHHON HSHEPreTUKH, HCIOJb3YIOIIMEe BO30OHOBIISEMbIC
HSHEPTOPECYPCHI, B TOM UUCIIE MepepaboTKy OMOMACChl B JUMETHUIIOBBIN 3up.

Peanmm3zamus 3Toro mpoekTa MO3BOJHUT OOCCIIEUYUTh SHEProKOMMOPT B HACEICHHBIX MYHKTaX, TIC
OTCYTCTBYET IMCHTPAIM30BAHHOE OJJIEKTPO- M Ta30CHAOKEHHE, YAAJICHHBIX OYpOBBIX M JPYTHX
IMPOMBINIJICHHBIX M COIHMAJBbHBIX OOBEKTOB, JaTh TOMYOK W HMHCTPYMEHTHI IS Pa3BUTHS
JETIPECCUBHBIX TEPPUTOPUM, TO-HOBOMY CTPOUTH CTPATErMI0 OCBOCHUSI MEPCIEKTUBHBIX, HO
HEOOXKUTBIX MECTHOCTEM.



ITEPCTIEKTUBHBIE TEXHOJIOI' MM PACTIPEJIEJIEHHOM SHEPTETHKU,
BOCTPEBOBAHHBLIE B BETPOBOJIOPOJHON JJTUMETHUJIOBOI SKOHOMMUKE

HB]‘PJ TeepoooKCHOHEIN TONNMEHEIR 3neMeHT (TOT3)
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TonnMBHBIA 3NEMEHT COCTOMT H3 HOHHOTO NPOBOGHHES (3NEKTPONMTA) M OEYX
3NEKTPOHHBIX NPOBOSHHKOE (3NEKTPOLGOE), HAXOQAWMXCA B KOHTAKTE C 3NEKTPONHTOM.

TonnMeo W OKHCNWTEND HENPEPBIBHO NOGEOGATCH K SNEKTPOGAM — AHOZY W KaTogy,
NPogY KTkl — HENPEPBIBHO OTEOGATCA OT HHX.



ITEPCTIEKTUBHBIE TEXHOJIOI' MM PACTIPEJIEJIEHHOM SHEPTETHKU,
BOCTPEBOBAHHBLIE B BETPOBOJIOPOJHON JJTUMETHUJIOBOI SKOHOMMUKE

HBTI} AETOHOMHARA 3HEpreTHYecKkan ycTaHoeka Ha TOT3

PHPOOHLIATAS,

HedTenpoayETH, CNHPTHI,
OM3, Guoras, yronk,

TEXHOTEHHBIE Tras b

HocToMHCTEA
KoHeepTep # BuicokMA KNMO (40 - 60%)
unu razucpukaTop # WHPOKWA CNEeKTp TONNWE
' # NPOCTOTa NOArOTOBKK TONMUE

HAEQMUTENR

INeKTROIHEPTHN

noTpeéutenb




ITEPCIIEKTUBHBIE TEXHOJIOT' MM PACTIPEJIEJIEHHOM SHEPI'ETHKU,
BOCTPEEOBAHHLIE B BETPOBOJIOPOJJTHON TMMETHUJIOBOI SKOHOMMKE

HBT?I MNponzeogcTeo BoAOPOAa W 3HeprocHabxenune oT B3Y ¢
HcnonesoeaHuem obpatumoro TOTS / TO3

B3Y

ToBapHBIA
EOQOpPOL

-

HAKOMWTENk
BOAOpOAa

noTpeburtenb



ITEPCIIEKTUBHBIE TEXHOJIOT' MM PACTIPEJIEJIEHHOM SHEPI'ETHKU,
BOCTPEEOBAHHLIE B BETPOBOJIOPOJJTHON TMMETHUJIOBOI SKOHOMMKE

D/J1eKTPoodopyIOBAHHE
A1 ABTOHOMHBIX YHepronoTpedoHTe 1€l




ITEPCIIEKTUBHBIE TEXHOJIOT' MM PACTIPEJIEJIEHHOM SHEPI'ETHKU,
BOCTPEBOBAHHBIE B BETPOBOJIOPOJHON JIMMETHUJIOBOI SKOHOMMKE

BoaopoaHblil KOMILIEKC 0eciepedoHOTO
NHTAHHS HA 0OCHOBE BeTPO-COITHEYHOH
JHEePreTH4YecKol VYCTAaHOBKH

ITpuMveHeHHE:
-Herowrmx
SecniepedoHHOr0
TIHT2HHEX;

- Herowrsnx Bozopoaa;
- TemrtocE20&erue;

- OuucTE2 BOIH




INEPCITEKTMBHBIE TEXHOJIOI' MM PACTIPEJIEJIEHHOM SHEPTETHKU,
BOCTPEBOBAHHBIE B BETPOBOJIOPOJHON JIMMETHUJIOBOI SKOHOMMKE

Betporeneparopst

33
B3 — TOTS3 ureHeparop eogopoaa



YTWIN3ALWA ITOITYTHOI'O HEOTAHOI'O I'A3A 1 OCBOEHHUE
HEBOJIBIIIIX ' A3B0BBIX MECTOPOX IEHI.

3a4acTyl0 K MCTOYHHUKAM ra3a Wi HEOOJBIIMM Ta30BbIM MECTOPOXKICHUSM HEIeIeco00pa3HO
MMOABOAUTH Ta30npoBOA. [IOMyTHBIN ra3 MpUXOAUTHCS MPOCTO CKUTATh, YHUUTOXKAS LIEHHOE ChIPHE
U 3arpsi3HsAs  OKpykawouryro cpeay. llepepaboTka mnomyTHOTO He(TSHOrO raza B KUAKHE
HSHEPTOHOCUTENM TMO3BOJIAECT PEIIUTh 3Ty mpoodiseMy. OT 3KCITyaTaliid HEOOJBIINX Ta30BbIX
MECTOPOXKIECHAN BO MHOTMX CIy4asX MNPUXOAUTCS OTKA3bIBATHCA. [IpuMEpOM MOXKET CIyKUTh
ByxapoBckoe MecTopoxaeHHE MpUPOAHOTO Ta3za B CBepanoBcKoi oOmacTu. K HeMy HEBBITOIHO
MOABOJIUTh Ta30MPOBOJ, HO MECTOPOXKIAEHUE PACIIOIOKEHO BOJM3HM MPOMBIIUIEHHOTO pailoHa,
Hyxpaaroiierocsi B tomiuse. [lepepaboTka npupogHoro raza B JIMO u 3aTeM TpaHCHOPTUPOBKA
€ro Ha3eMHBIM TPAHCHOPTOM MOXKET CHAENaTh SKCILTyaTaluio byXapOBCKOro MeCTOpPOXKICHUSA
SKOHOMHYECKHU MEPCIIEKTUBHOMU.



SAMKHYTAA IUPKVYJIALINA YITIEPOJA B SOKOHOMUKE
(KOI'IA BAKOHYATCA HE®Th, I'A3, YT'OJIb)

OneKkTponus Boabl

Bonopon Kucrnopon

IIpoussoxncteo MO

IMD Cco,

[MpoMbILLNEHHbIE NPEANPUATUS,
9HEpProycTaHoOBKU




CTPYKTYPA BETPOBOJIOPOJHON JIMMETUJIOBOI DKOHOMUKU
NCHOJB3YEMOE CBIPBE

Bce BUIBI yIIIEBOJOPOMHOTO CHIPHS, BKJIIOYAs YIJICKUCIBIA Ta3. MPUPOMHBIA Ta3, TOMMYTHBIN
He(TsHOM ra3, maxTHbeli ra3, ouoras, CO, CO2, yronsb, TOp(, ApeBeCcHbIC OTXO/bI, OOMacca U Jip.

TEXHOJIOI'MU U OTPACJIN TPOMBIIIVIEHHOCTHU, OBECIIEYUBAIOIIUE
®YHKIIMOHUPOBAHUE BETPOBOJOPOJHON TMMETHUJIOBOM SKOHOMUKHU

Texnonoruu: nonyyenue JIM3, Bonopojia U KUCIOPOAA.

MarmHocTpoeHue: ol1iee, YHEPreTUIECKOe, XUMUUECKOE, IJIEKTPOTEXHUUECKOE.

[IpousBoacTBa: peakTopoB 10 cuHTE3y JMDO ¢ HCIOIb30BaHUEM HOBEHUIIUX POCCHHUCKHUX
PAKETHbIX  TEXHOJIOTUM, YIVIEIUIACTUKOB, PEAKO3EMEIBHBIX MArHUTOB,  3JIEKTPOJIU3EPOB,
(YHKIIMOHAJTBHOM  KE€paMHMKH, TOIUIMBHBIX  3JEMEHTOB, AaBTOHOMHBIX KOMOWHHMPOBAHHBIX
SHEPrOyCTAHOBOK JUIsl PACHPEACICHHON SHEPTeTUKHU, TUPHKAOIIEH.

OCHOBHBIE U CONIYTCTBYIOIIUE MPOAYKTbI

JluMeTusnoBselil 2¢up, TOBAPHBIA BOAOPOA U KUCIOPOI, MJIEKTPO- U TETIODHEPTHS.

INOTPEBUTEJIN U PBIHKU CBbITA
TonmBo 171 TpaHCHOPTA, TOIIMBO JJISI Ta30TYpOMHHBIX AJICKTPOCTAHIIUM, CHIPHE JJIsi CUHTE3a
OC€H3MHA, TU3EILHOT0 TOIUIMBA, 3TaHOJAa U MOTOPHBIX Maces, KOCMETHYECKas MPOMBIILICHHOCTb,
XOJIOJIUIILHOE 000PYA0BaHNE, ABTOHOMHbIE KOMOMHUPOBAHHbIEC YHEPTOycTaHOBKH, KKX, akcropT.



Koncopunym «BerpoBomopoaHas 1TMMETHUIIOBAs YKOHOMUKA.
HaunroHabHbIM TEXHOJIOTUYECKUNA TPOEKT

YuuTeiBas, YTO UHUIIMATOPAMH MOCTAHOBKHU MPOOJEM JJIsl PEIICHUs MPOrPAaMMHBIMU METOAaMHU Ha
dbenepanbHOM YpPOBHE MOTYT BBICTYIATh TOJBKO (penepalibHble OpraHbl HCIOJHUTEIBHOW BIACTH
1eaecoodpa3sHo, YTOObl TPOEKT KOHIENIMKA HAllMOHAJIBHOM CTpaTerud W TOCYJapCTBEHHOMU
nmporpaMmel  «BeTpoBOZOpOIHAS AUMETUIIOBAsE 3KOHOMHUKA. HalMOHAIBHBIM TEXHOJIOTUYECKHUN
npoekT» ObL1 mpencrasined lIpesunenty u I[lpaButensctBy PD rybepHatopamu Ypana, B MEpBYIO
ouepens, AHAO, CepanoBckori n YemsOmHCKON o0OiacTeil M MaKCHMalIbHOTO HCIOJIb30BAaHMS
DKOHOMHYECKUX MOTCHINUAIOB TAHHBIX PETUOHOB.

J{ns 0ObeIMHEHNS] YCUIIMA U OpraHu3alldd COBMECTHBIX JAEHCTBUN MPOMBIIIJICHHBIX MPEANPUITUN,
HAy4YHBIX M Y4YEOHBIX 3aBEJECHUM, OPTAaHOB BJIACTH, 3aMHTEPECOBAHHBIX B Pa3pabOTKE KOHIICTIIWU,
IPOABWKCHUHW MW pealu3aldd CTpPATerud MW Iporpammsl  «BeTpoBOIOpOAHAS JIUMETUIIOBAs
DKOHOMHKKA. HalnmoHalbHBIM TEXHOJIOTHYECKUN TPOEKT» co3aaH Koncopumym «BeTpoBomopoaHas
JTAMETUII0BAs DKOHOMHUKA. HallMOHAIBHBIN TEXHOIOTUYECKUN ITPOEKT.

B HacTosmmi MOMEHT NOATBEPAUIN 3aUHTEPECOBAHHOCTD B yuacTuu B KoHCcopumyme:

VYpansckoe otnenenue PAH, JlemaprameHt no Hayke W uHHOBamusaM fmano-Henenkoro
aBTOHOMHOTO OKpyra, HamumoHanbHbIM uccienoBarenbCkuii HOXHO-YpanbCKuil TOCyqapCTBEHHBIN
yHuBepcuter, OAO «MexayHapoaHas Oupka komMmepluaiuzauuu uHHoBauwmiy (MBKU), HUN
"Vpanmer", OOO «I'PLl-Beprukane», HWcnomaurenbHbii komuter MA «bonbmon Ypany,
HNuBectuimonHas rpymmna «A3 Kanutam»y, OAO «Ypanxummanny, OO0 «OnpMair (YOITM)».

B nHacrosimee Bpemsi BOIpoC O mpucoeanHeHnr K KoHcopumymy paccMarpuBaroT: MUHUCTEPCTBO
MPOMBIIUIEHHOCTH U Hayku, MunuctepctBo s3Hepretuku U XKKX CeepanoBckoi oonactu, MHCTUTYT
xumuu TBEpaoro tena YpO PAH, MucTuTyT BeicokoTeMnepaTypHout anekrpoxumun YpO PAH u np.



JOPOXHAA KAPTA

1. Co3nanue paboueit rpynmbl npu IIpaButenbctBe CBepasioBCKON 00JacTu g pa3pabOTKH
nporpamMmbl  «PalMoOHaIbHOE KCIOJIB30BAHUE YITIEBOJOPOJAHBIX M BO30OHOBIISIEMBIX PECYpPCOB
CaepaiioBckoit oomactu Ha niepuof 10 2020 roga», koTopas J10JKHA BKIOYATh pa3ieiibl.

1.1. TlomydyeHue IUMETHIOBOTO 3(pUpa M MOTOPHBIX TOIUIMB W3 NPUPOJHOro rasa, topda,
JIPEBECHBIX OTXOJ0B U OMOMACCHI.

1.2. Ucnionp30BaHue TUMETUIIOBOTO 3rpa HA TPAHCIIOPTE.

1.3. TIpou3BOACTBO HSHEPrOyCTAHOBOK JUIsI PACHpPEACICHHON SHEPreTUKH. BETPOTreHEPaTOPOB,
TOTUTMBHBIX 3JIEMEHTOB, 3JIEKTPOJIMU3EPOB BOJbI, PEAKTOPOB OMOTA3a.

1.4. Pa3paboTka TEXHOJOTMM TOJYUYCHHUS JAUMETUIOBOro 3dupa U3 YIJIIEKUCIOro rasa,
BbIOpackiBaeMoro B arMocdepy IpOMBIIIJICHHBIMU SHEPTrOyCTaHOBKAMMU.

1.5. IToaroroBka Kajpos.

Cocras padoueil rpyninsbl

[IpencraBurenu:

» muHuctepctB [IpaButensctBa CBepmyioBckod 067acTd  (IPOMBINIUICHHOCTH W HayKH,
DHEPIreTUKU U JKWIMIIHO-KOMMYHAJIBHOTO XO3SIMCTBA, arpONpPOMBIIUICHHOTO KOMIUJIEKCA H
MPOJIOBOJIBLCTBUS, TPAHCTIOPTA U CBSI3U, OOIIET0 U NPOPECCHOHATBLHOIO 00pa30BaHuUs);

» 3alHTEPECOBAHHBIX MPEANPHUATHI, HAYYHBIX U 00pa30BaTEIbHBIX yupekaeHui CBEepTOBCKOM
oOJacTy,

» KIIIOYEBBIX  pa3pabOTYMKOB TEXHONOTMH u3 JApyrux peruoHoB  (FOxwHo-Ypanbckuii
rocygapctBeHHbIN MHCTUTYT, OO0 «tOxHO-Ypanbckas reHepupyromas komnanus», OO0 «I'PLI-
Beprukanb», Uuctutyt HepTexumuueckoro cunre3a PAH, HTLL PKK "Oueprus» u np.

2013 roa, 10 muiH. pyo.



JOPOXHAA KAPTA

2. Co3maHue MeXOTpAacIeBOTO KOOPAMHAIIMOHHOTO coBeTa mnpu ['yoepHatope CBepasioBCKOM
00JacTH JJIsl OpraHU3allMy BBITIOJTHEHUS] MEXKOTPACIEBOM 00J1aCTHOU MporpamMMbl «ParimonanbHoe
UCIIOJIb30BAHUE YIJICBOJOPOJIHBIX M BO30OHOBISEMBIX pecypcoB CBEpIIOBCKOW 00JIaCTH Ha
nepuoj 10 2020 romay
Jexaops 2013 roaa.

3. Co3nanue AEMOHCTPAIIMOHHON YCTAaHOBKH MONTYYCHHUS JUMETUIOBOIO 3upa.

2014 ron.
4, Co3paHue JEMOHCTPAIIMOHHOTO  BBICOKOTEMIIEPATYpHOTO  AJIEKTPOJIM3Epa BOABI Ha
TBEPAOOKCHIHBIX AJIEKTPOJIUTAX.

2014 ron.
5. Pa3paboTka BETpOreHepaTopoB ¢ BEPTUKAILHOM OChIO BpallleHUs MOITHOCTRIO 10 KBT.

2014 rona.
6. Co3naHue ONBITHO-IPOMBIIIJICHHOW YCTAaHOBKM TMOJY4YEHHUsSI JTUMETUIOBOrO 3dupa u3
MPUPOIHOTO raza byxapoBCKOro MECTOPOKICHUS.

2015 rog.
/. CozmaHue MNPOMBIIIJIEHHOTO TIPOM3BOJICTBA BETPOTCHEPATOPOB C BEPTUKAIHHON OCHIO
BpainieHus MoiHocThio 3-10 kBT, Haubonee BocTpeOOBaHHBIX HA PhIHKE Ypasa u Poccun.

2015 rog.
8. Co3gaHue OMBITHO-MPOMBIIICHHOTO MPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX 3JIEKTPOIU3EPOB

BOJIbI HA TBEPAOOKCHUIHBIX JICKTPOIUTAX.
2015 ron.



JOPOXHAA KAPTA

9. IIpomeiuieHHOE TTPOM3BOACTBO JIMO Ha byXxapoBCKOM MECTOPOKICHHH.

2017 rog.
10. ITepeBoj 0OIIECTBEHHOTO U KOMMEPUYECKOTO TPY30BOT0 TPAHCIIOPTA HA TUMETUIIOBBIN 3Pup.
2017 rog.
11. Co3nanue  MPOMBIIIJIEHHOTO  TPOU3BOJCTBA  KOMOMHUPOBAHHBIX  aBTOHOMHBIX
SHEPrOUCTOYHUKOB PA3TUYHON MOIIHOCTH JJIsl pacClpeie]ICHHONU YHEPTETUKH.
2017 rog.

12. OGecnieueHue ylaJIeHHbIX HACEJIEHHBIX MYHKTOB CBEPJIOBCKOM 00J1aCTH KOMOMHUPOBAHHBIMU
aBTOHOMHBIMHU YHEPTrOMCTOUHHKAMH — 00ecTiedeHrne SHEProkomMpopTa.

2020 ropx.



