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Abstract

The article describes the development of use and prospects of bioenergy as one of the drivers
of sustainable development as the country as a whole, as well as a separate region. The purpose of
research — the possibility of introducing a closed bioenergy developed complex farming Udmurt
Republic. For this purpose we developed energy-efficient complex with two bioenergy plants,
counted the technological cycle of biogas installation. The amount of heat generated will amount to
465 kW/hour. According to studies it can be concluded about the need to develop renewable
sources of energy, especially bioenergy, to move Russia from the fifth to the sixth innovative waves
and sustainable development of regional economy.
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Beeagenue

3eseHas SKOHOMHKA — 3TO 3KOHOMHKA, KOTOpas IOBBIIIAET 06JIarOCOCTOSIHHE JIIOAEH U
obecrieyrBaeT COIUAIBHYIO CIIPABEAJIMBOCTh, IPHU 3TOM CYIIIECTBEHHO CHUKAeT PUCKU IS
OKpYXKamIlel cpeabl W ee paspylleHus. PasBuTHe 3eJeHOH SKOHOMHKH 00YyCJIOBJIEHO
aKTyaJIbHOCTBIO 00CY?KZ1aeMOI ITpOo0IeMaTUKH U Pa3pabOTKOM CTpaTeEruy yCTOMUYUBOTO PA3BUTHS B
YCIIOBHSX SKOHOMUYECKOU WHTETPAIIH. Bompochr DKOJIOTHH, OTBETCTBEHHOTIO
MIPUPOJIONIOJIBL30BaHNs, BHEJPEHUS TEXHOJOTHYECKHMX WHHOBAIlMA HM IIepexojia Ha HOBBIE
MCTOYHUKHU DHEPTUHU, IIPOJIOBOJILCTBEHHAS 06€30I1aCHOCTh JOJIKHBI CTaTh OCHOBHBIMH BOIIPOCAMU
YCTOWYHBOTO Pa3BUTHsI PETHOHOB.

HNHTepec K WHBECTUIIUSIM B 3€JIEHYI0 SKOHOMHUKY, B YaCTHOCTU B BO30OHOBJIsIEMbIE
HUCTOYHUKU 3Hepruu (B1J), He ciyyaeH.

B MupoBOH 3/1eKTpO3HEpPreTHKE B 2011 I. ObUI MPEOOJIEH BaXKHBIU CTPYKTYPHBIN pybex:
r;106aIbHbIE MHBECTUIINHY B yIeKTpOocTaHInu Ha BUD mocturiu 237 muipa. aosut. CIHIA (uckmtouas
kpynHble I'DC), poct Ha 34 % 1O CpaBHEHUIO C 2010 T., U BIEPBbIE MMPEBHICUIN WHBECTUIIUH B
reHepalyiio Ha TPaJUITMOHHOM HCKOIIaeMOM TOIUIMBe — 223 MiIpA. Aosut. CIIIA.
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I'nmobanpuble mHBecTuIMu B BUD nocturim 279 muipa. gosut. CIIA B 2011 . — NpUPOCT Ha
23 % 10 CpPaBHEHMIO C 2010 T., 3TO HOBBIA HCTOPUYECKUU peKop/. IdTa nudpa moutua B 7 pas
IpeBbllIaeT WHBecTUIMU B B B 2004 1. — 40 muipa. mosut. CIIA (Sonnenschein, Mundaca,
2016).

Kuraii 3aHmMaeT ImepBoe MecTO IO OOImMM HWHBecTHIHAM B BHMI ¢ 2008 r. B 2011 1.
nHBecTunnu B BV B Kurae nocruriu 54,7 muipa. gosut. CIHA (rogoBoit mpupoct Ha 17 %). B 2012
T. pOCT MpoAOJBKIIICA (TUTIoc 22 %), 6bLII0 MHBECTUPOBAHO 66,6 Mutp/. nosut. CIIIA — B OCHOBHOM B
COJIHEUHYIO SHEPTeTHKY (63 % OT 00111€ero).

B passutuu BU3D M0:KHO TIpOC/IEAUTD CIeAYIOIIHUe TEHAEeHIUHU:

« Pe3koe yBesuueHre UHBeCTUIUN B B3O mpousonuio B 2005 T. B pe3yJbTaTe BO3AEHCTBUA
«He(TAHOTO III0Ka» BTOPOH MOJIOBUHBI 2004 T.

« BeicTpopacrymmas o B9 Ha MUpPOBBIX SHEPreTHYECKUX PBIHKax (M B 3HeprobayiaHce
cTpaH) cTaBUT B3 BbIIIIEe TPUBBIYHOTO CTATYCA OTAEIbHBIX PHIHOYHBIX HUIII.

» BricOKMEe KanmuTaJbHbIE U3AEPKKA Ha o0bekTax BYD mosiroe BpeMs CIIyKWIN TJIaBHBIM
OapbepoM I OBICTPOTO BHEIPEHUS M OCBOEHUS PBHIHKOB. HO B ITOCT-KPU3UCHBIA IT€PHO/T
U30BITOYHOE TIPEJIOKEHNE, CHIDKEHHWE W3/EPKEK IIPOU3BOJACTBA U POCT YCTAaHOBJIEHHOU
MomtHocTy BUD npuBOAUT K PE3KOMY CHUKEHUIO KalTUTAJI0EMKOCTH.

o Tons HUOKP u o6mux uHBecTuiuax B BMD cocraBisieTr 4—5 % U MMeeT TEHIEHIIUI0 K
CHIKEHHIO 10 Mepe YBEJTMUEeHHUs MaclITaboB BHEJPEHUS U POCTa YCTAHOBJIEHHON MOIIHOCTH.

» Cextop BHD serko mpeoiosesr o0IesKOHOMHUYECKUH KPU3KUC 2008 T., CHHKEeHUEe Ha 2 %
WHBECTHIINH B 2009 T. ¥ BO3BPATHJICA Ha TPAEKTOPHIO OBICTPOTO pocTa ¢ 2010 T.

B mocT-KpU3UCHBIN ITepUO/I IPOUCXOUT reorpaduuecKuil CIBUT B UHBeCTULINAX B BUD —
Pa3BUBAIOIINECSA CTPAHBI IPUOIMIKAIOTCS 110 aOCOJIFOTHOMY YPOBHIO MHBeCTUITUN B BUD K rpyrtime
Pa3BUTHIX CTPAH.

O6beM TeXHUUYECKH JOCTYITHBIX PECYPCOB BO30OHOBJISIEMBIX HCTOUYHHUKOB DJHEPTHU B
Poccuiickoit ®eneparnuu cocraBisieT He MeHee 24 MJIPA. TOHH YCJIOBHOTO TOIUIMBA. Jlojis
3JIEKTPOIHEPTHH, BhIpabaThiBaeMou B Poccuu ¢ UCIIOIb30BAHHEM BO300OHOBJISIEMBIX HCTOYHUKOB,
B 2013 T'OJly cocTaBUIa OKOJIO 1 % 6e3 yuera ['DC, a ¢ yueToM IOCJIETHUX — CBBIIIE 17 %. Y/IeJIbHBINA
BeC IIPOM3BOJICTBA TEIUIOBOM SHEPrUU, MOJIydeHHOU Ha 0aze BIUD, 61 0KOO0 3 %, MU OKOJIO
2000 MJuH. I'kas1. B mociiegaue roasl naBecruniuu B B9 B PO onenuBaroTess B 200 MJIH. JIOJLI.
CIIIA B roz mpu rojloBOM IPUPOCTe YCTaHOBJEHHOU MomHocTH BMD mopsaka 100 MBT, uto B
10 pa3 HUKe 3asBJIEHHOTO YPOBHsA. DTO HE IO3BOJIUT YBEJUUYHUTDH OO0 TeHEPAlMU «3€JIEHOU»
SHEPTUU B TEKyllleM sHeprobasaHce 70 2,5 % B IlaHax K 2020 roay (Buosueprernka Poccun,
2012).

B umcie OpPHOPUTETHBIX TEXHOJOTUH B JHeprobasiance: OWOSHEpPreTHMKa, COJTHEUHAs
reHepanus (Ipesk/ie BCero coJTHEUHbIe OaTapeu), BETpOBas TeHepalsi, CUCTEMbI yJIaBJIUBAHUA U
XpaHeHHs yryiekucsoro raza (YXY), ycTaHaBIuBaeMble Ha TEIUIOBBIX CTAHITUSX, «YMHBIE CETH» U
CBs3aHHBIE C HHUMH CXEMbl y4YacTUs IIOTpeOUTes el B PEryJIMPOBAaHUM 3SHEPTOCHUCTEM,
SHeprocOepekeHre, pa3JUUHblE TEXHOJIOTUH aKKyMYJHUDPOBAHHUS DHEPTUU, B PAAY KOTOPBIX
BO/IOPO/IHAsI DHEPTeTUKA U TOIUIMBHBIE 5J1EMEHTHI.

Ecnu mocmoTtpers Ha rpaguueckoe u3o0paskeHUe TEOPHUU JUIMHHBIX BOJIH KoHpaTheBa, TO
MOJKHO YBHJIETb, UYTO TEPEX0J], K KaXKIAOMY CJEAyIIleMy TexHosioruueckomy ykiaamy (TY)
IIPOUCXOJIUT TOCIe KaKOTO-JTH00 KPU3UCHOTO SIBJIEHHS B MHUPOBOU skoHoMUKe. ITocie Bemukoit
JIETIpECCH MbI TEPEelTH K 4-My TEeXHOJOTHYEeCKOMY YKJIaZy, KOTODPBIH XapaKTepu30BaJICs
pasButHeM HedTEXHMHUH U aBTOMOOWecTpoeHus. Ilepexos K 5-My TeXHOJOTHUYECKOMY YKJIaay
COCTOSIJICSI TIOCJIe 1-TO U 2-TO HeTAHBIX KPU3HUCOB B 1974—1980 IT. B 3TOM TEXHOJIOTUYECKOM
VKJIaJie TPOUCXOAUT BCIUIECK WH(GOPMAIMUOHHBIX W KOMMYHHKAIIUOHHBIX TEXHOJIOTHM.
DUHAHCOBBIA KPU3UC 2007—2009 IT. J0JIKEH ObLT BHIBECTH HAC Ha 6-0U TEXHOJIOTUYECKUH YKJIa
C Ppa3BUTHEM BO300OHOBJISIEMBIX ¢ aJbTEPHATUBHBIX HWCTOYHUKOB OHEPTUH, TEXHOJIOTUH
OKpY>KaIolel cpejbl, HaHO- ¥ OMOTEXHOJIOTHH U 310poBhecOepexenusa (Mathews, 2012).

Ho mapanokc paszsutus B Poccum ajbTepHATUBHOM U BO30OHOBJISIEMON SHEPIETHKU KakK
OJTHOTO W3 KOMIIOHEHTOB IIIECTOTO U CEAbMOT0 TEXHOJIOTUUYECKUX YKJIAJ0B COCTOUT B TOM, YTO OHA
JIOJDKHA Pa3BUBAThCA B TAHZIEME C TPAJUIIMOHHON SHEPreTUKOU (KOMIIOHEHT yeTBepToro TY) m3-
3a CHJIbHOU (PUHAHCOBOM 3aBUCHMOCTH OT yTJIEBOJIOPOTHOTO TOILIBA.
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YeroliunBoe pa3BUTHE CTPAaHbl M pErHoHA BO3MOXKHO IIPU DPa3BUTHUU  CJIEYIONIUX
IIPUOPUTETHBIX HAIPAaBJIEHUH: palMOHAJIbHAsA MOJENb TNOTpebJieHUss U IMPOU3BOJICTBA;
«03eJIeHeHUEe» MPEeANPUATHNA U PBIHKOB; YCTONYNBasg NHPPACTPYKTYpa U «3eJIeHas» HAJIO0roBas U
Oro/keTHas pedOopMbl; MHBECTUPOBAHUE B IPUPOAHBIM KalWTaJ M IIOKA3aTeNd SKOJIOTHYECKOH
5} HEKTUBHOCTH.

[IpomblllsIeHHBIE OTXO/BI HapaBHE C BBIOpOCAMU IMAPHUKOBBIX Ta30B IPEACTABIIAIOT
pETbHYIO yTPO3y 3KOJIOTUYECKOU Oe3omacHocTu O6uocdepbl. KomdyecTBO OTX0/I0B TOZ OT Toza
pacrer. ITosToMy cefiuac BO BCeM MHUpe BO3pacTaeT HHTepec K MporpaMMaM YCTOHYHUBOTO
pasButusi  (Sustainable Development), yuuThIBaloIuM 35Koyioruueckre (AKTOPBI  IIPU
OpraHu3aliy IPOU3BOJICTBEHHON JesATelbHOCTH. OHU TPEAyCMaTPUBAIOT YOBJIETBOPEHUE
oTpebHOCTEN YeI0BeUeCTBA IIPU COXPAHEHUH OKPYKaIoIel cpeapl. biaromaps ToMmy, 4ToO MHOTHE
KOMIIAaHUU YK€ Peau3yloT HOJ00HBbIE MPOrpPaMMBbl, CEro/HSA IepepadaThIBaeTcs OKOJIO 25 %
MIPOMBIIIJIEHHBIX OTXO/IOB. Pa3BuTme OHMOSHEPreTHYECKOTO KJlacTepa IMOMOXKET Ha IyTH K
JIOCTH>KEHUIO OCHOBHBIX ITOKA3aTesIel yCTOMYUBOTO Pa3BUTHA.

[TepcrieKTUBBI Pa3BUTHA OMOIHEPTETUKH KaK OTPAC/IN IepepaboTKH OTXO0/I0B KOJIOCCAIHHBI.
K 6rosHEpreTHYecKUM TEXHOJIOTHSAM OTHOCATCA TaKHe MPOIECCH, KaK: OMOra3oBble TEXHOJIOTUH;
IIPOM3BOJICTBO 3TAHOJIA; IOJyYeHHUEe OMOJU3eJIbHBIX TOIUINB, KUPHBIX KHUCJIOT, PACTUTEJIbHBIX
YIJIEBOJIOPO/IOB; IIPOU3BOCTBO OMOBOIOPO/IA, ITOJIyUeHHE TEIJIOBOU SHEPTUH.

ITo oreHKaM CIIEIIUAINCTOB, 00bEM OPraHUYECKUX OTXO/0B B Poccuu cocraBiseT 500 MITH.
TOHH B TOj], 3arackl Topda KaK UCTOYHUKA SHEPTUH COCTABJIAIOT 175 MUWLIUAPJ0OB TOHH, IIPHU 5TOM
06BeM BO300HOBIIIEMOTO TOpdA COCTABIIAET 350 MJIH TOHH B TOJI.

Ecim ke paccMarpuBarh pa3BuUTHE IEPEPAOOTKH OPTaHMYECKHX OTXOJZ0OB B PETHOHAX, B
YACTHOCTH B YIMyPTCKOH PecmyOsinKe, TO 3TO ABJIAETCA OFHON M3 aKTYaJIbHBIX 33/1a4, CTOSIIIX
Tepes; CeJIbCKUM X03AHUCTBOM. JKMBOTHOBO/ICTBO U NITUIIEBOACTBO YIMYPTHHU JA€T B TOJT 150 MJIH.
TOHH OTXO/IOB, PaCTEHHEBOJICTBO — 100 MJIH. TOHH. JTO BeleT K HAKOIUIEHWIO OTXOJOB H
3arpsA3HEHUIO0 OKPY’KAIOIIEN CPE/IbI.

OcHOBHas /10719 MOTEeHIMaa OMOMAacChl, TPUTOTHOU JIJIS TIOJIydeHUs1 Ororasa, MPUXOIUTCS
Ha HaBo3 (70 80 %). IloTeHIIMAaI TPOU3BO/CTBA OMOTas3a C UCIOJIb30BAHUEM OTXOZ0B CKOTOBO/ICTBA
Ha TEPPUTOPUU YIMYyPTCKOH PecrmyGyiku mpezictaBieH B Taburle 1.

Ta6smna 1. IToreHninan Ipou3Bo/cTBa 61orasa ¢ UCI0JIb30BaHNEM OTX0/I0B CKOTOBOZICTBA Ha
TeppUTOpuU YAMypTcKou PecrryOnku

O6beM Ouorasa, Oo6mas
" OO1zee Buomacca, Oomasa
CTOYHUK ITOJIyYa€MOTO BBIpabOTKa
IIOTOJIOBbE, | KI/CyTKM Ha | Oumomacca,
ouorasa TBIC. TOTOB o 1/c U3 1 KT ouorasa, ThIC.
) a yT O6momacchl, M3 M3/CyT
KPC 384,6 55 21153 0,05 846,12
CBuHbBHU 306,2 12 3674.,4 0,06 220,46
OBIIbI, KO3BI 69,3 6 415,8 0,06 24,95
IITumna 161,5 0,17 27,5 0,07 1,92

Ananu3 TabauIBl 1 TOKA3bIBAa€T, YTO OCHOBHBIM ChIpbEM /I BBIPAOOTKH OHoraza B
pecIyOJinKe sBJIsIeTCS CBUHOW M KOpPOBUMI HaBo3. IIpwyeM, moTeHIIMa BBIPAOOTKM OHorasa u3
otxo0B KPC B 4 paza mpeBbIlIaeT IIOTEHITUA BBIX0/Ia Ta3a U3 OTXO0/IOB CBUHOBO/CTBA. HecMoTpst
Ha TO, YTO Ha TEPPUTOPHUH YJMYPTUH Pa3BUTO NHTHUIIEBOJICTBO, BBIXOJ rasa M3 3TOH OTpAC/IH
BO3MOJKEH, HO CyIIIECTBEHHO HUIKE, YeM M3 OCTAJIbHBIX OTPaCIeH.

[TosryueHne Guorasa IMpPU KUCIOJIB30BAHUHM OTXOJOB — BTO TOJIBKO IEPBBIM IAr B CO3aHUHU
OMOBHEPTETUYECKOW IPOMBIIIJIEHHOCTA, a €€ BO3MOXKHOCTH, KaK ITIOKa3bIBAIOT COBPEMEHHBIE
3apy0e)kHble pa3paboTKy, 6e3TpaHUYHbI. YKa3aHHOE HAIlpaBJIEHHE MMeEET HECKOJIbKO PaKypCOB.
Kuunciy BaskHEHIIUX 3a71ad OTHOCHTCS CO3/IJaHUE TEXHOJIOTUYECKUX JIMHHUH, pabOTamoIux B
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MHTEHCUBHOM peXUMe /Il Pa3HOOOPa3HOTO 10 XUMHYECKOMY COCTaBY CHIPbS M KIMMATHUECKHIX
30H peruoHa. B ¢BsA3u ¢ 3TUM IIpHMeHseMble B MUPOBOI IIPaKTUKe OHOra30Bble YCTAHOBKU NMEIOT
pasHOOOpa3Hble KOHCTPYKIIUU U TEXHOJIOTHUYecKHe mnapameTpsl. OHaKo, IPOBEJEHHBIN aHAIN3
[I03BOJIJI  O0O3HAYUTh CYIIECTBYIOIIME TIpoOJeMbl B STOM oOTpacim U paspaborarh
9HeprosHeKTUBHYIO TEXHOJIOTUIO YTUIU3AIUH OTXOIOB.

ITocranoBka 3agauu

B cBsA3UM ¢ aKTyaJIbHOCTBIO Pa3BUTHUS 3€JIEHOU (HU3KOYTJIEPOAHON) SKOHOMHUKHU HE TOJIBKO B
HaIlleM peruoHe, HO W BO Bcell Poccum, OCHOBHOUM 3a7jauedl JAHHOTO HCCIENOBAHUS SBJISETCS
paspaboTka 5Hepro3(p@EKTUBHON TEXHOJIOTUU YTUJIN3AIUU OTXOJIOB C ONMHUCAHWEM IPUHITAIIA
pabOThI M pacyeT TEXHOJIOTHYECKUX ITapaMeTPOB, BXOAIIETO B KOMILIEKC 000PYI0BAHUSI.

HeJII) HcoiaeaoBsaHuAa
B coorBercTBUH C saaaqeﬁ Huccieag0BaHuA, Hamel OeJIbI0  ABJIAETCA CO3JaHHe
6H03HepF6TI/I‘-IeCKOI‘O KOMILJIEKCA 3aMKHYTOI'O THUIIA.

MeToapbl uccjieJ0BaHUA

Jlnsl pelieHus MOCTABJIEHHOM L€ U 3a7ja4, HaMU ObLI pa3paboTaH OMOHEPreTHYeCKUi
9KOJIOTUYECKH YUCTHIN S3HEeProdhGEKTUBHBIN KOMIUIEKC 3aMKHYTOTO THIa (pHC. 1).

PaszpaboTaHHBIN KOMIUIEKC BKJIIOUaeT B cebs 2 OHOZHEPreTHYEeCKHe YCTaHOBKU:
TPEXCTaAUIHBIA METAHTEHK W MUPOJU3HAS YCTAHOBKA. YCTAaHOBKA JJI1 BEPMHUKOMIIOCTHPOBAHUSA
CIy’KUT JJI TIpollecca JOpabOTKHM IylaMa IIocjie OHMOTra30BOM YCTAHOBKU, a TakKke JIsg
repepabOTKH OPTaHUYECKUX OTXOJIOB M3 TEIUIMYHOTO KOMIUIEKCA C IOMOIIBI0 TEXHOJOTHYHBIX
JIO’K/IEeBbIX yepBel. Ha BBIXO7le M3 YCTAHOBKH MBI ITOJIy4aeM OHMOTYMYC, KOTOPBIM HCIOJIb3yeTCs B
KauyecTBe MHTPeNeHTa IIPU IPUTOTOBJIEHUH MOUBOCMecel i TEIUIMYHOTO KOMILJIEKCA, a TaKXKe
O6uomMaccy udepBel, KOTOpas MOXKET HCIIOJIb30BaThCSA KaK BHYTPH KOMIUIEKca (HAmpuMmep, I
oborareHnus KOpMa KUBOTHBIX OEJTKOBBIMU BEIIECTBAMU), TAaK U PEAIM30BBIBATHCA ONTOBBIM H
PO3HUYHBIM IOKymaresisiM (Boirysosa, 2013).

PaccmoTpuM ABMKEHNE TOTOKOB OTXO0/IOB, SHEPTHUH U CHIPhS B pa3paboTaHHOM KOMILIEKCE.

C >XHBOTHOBOAUECKON ¢depMbl OTXOABI (HABO3, IOJICTHJIKA, OCTAaTKH KOPMOB H T.J.)
MIOCTYNAIOT B TPEXCTaAUUHYI0 OHOra3oBYI0 YCTAHOBKY, IZleé IPOUCXOJUT IIPOIlecC METaHOBOTO
cOpaKUBaHUsA OTXOZOB C IMOJy4YeHUEeM Ouorasa u mnwiama. Illiam mocsie GHMOra3oBOM YCTaHOBKU
OTIIPABJIsIETCS] B BEPMUPEAKTOP /IS IIOJyYeHHs OpPraHUYecKoro yaoOpeHus — Ouorymyca,
KOTOpPBIH Oy/ieT B JaJIbHEUIIIEM HCIIOJIb30BAThCS JIJISI IIPUTOTOBJIEHUS TTIOYBOCMECEN B TEITUUHOM
xossaicree (Kyapsimosa, Beiryzosa, 2014).

OpraHuueckrie OTXObI IepepadaThIBAIOIINX ITPOU3BOZACTB (MOJIOKOIEpepadaThIBAIOIINE 1
MsicorepepabaThIBAIONINE 3aBOJIBI) OYEHb YACTO IIOMAJIAI0T B HCTOYHHKH BOJOCHAOXKEHHA, B
YaCTHOCTHU PEKH, TeEM CaMbIM 3arpA3HAA ux. [Ipu pa3iokeHun 3TUX 0TX0/I0B 00pa3yioTcs BpegHbIe
BEIleCTBA, OTPHUIATEIPHO BJIUSIONINE HA 37I0POBhE UYEJOBEKA M OKPYKAIOIIyl0 cpexy. B cymme
KaIUTATHHBIX 3aTPaT HAa CTPOUTEIHCTBO IepepabaThIBAIOIIETO TPEAPUATHSA 3HAUUTEIHHYIO J0JTIO
COCTaBJISIIOT 3aTPaThl HA KAaHAIM3ANWOHHBIE OYHCTHBIE COOPYKEHHSA, B CBA3H C OTUM
SKOHOMHUYECKH BBITOJHO KaK MOXKHO OOJIBIIIE OTXOJIOB YTHJIM3UPOBATh BHYTPU MHpPeANPUATHS. B
pa3paboTaHHOM KOMILIEKCE OTXOAbl MOJIOKOIIEpepabOTKH (CHIBOPOTKA M OCTAaTKH MOJIOYHBIX
MIPOIYKTOB M3 aIlllapaTOB IMPHU UX OTIOPOKHEHUHU, OTIOJIOCKH C TEXHOJIOTHUUECKOTO 0O0PYAOBAHM)
uayT B OMOraszoByl ycTaHOBKYy. CymMMapHOe KOJIMYECTBO OIIOJIOCKOB, 00pasyloIuxcs Ha
MOJIOKOIIepepa0aThIBAIOIEM 3aBO/E, 3aBUCHUT IJIABHBIM 00pa3oM OT €ro MOIIHOCTH U
accopTuMeHTa MpoayKnuu. CorsiacHO TeOPETHYECKUM pacueTaM, OIOJIOCKU COCTaBJIAIOT IMOPSAIKA
10 % ot oO0beMa nepepabaTbiBaeMON IPOIYKIINH.

OTX0/1bI MAICHOTO ITPOU3BO/ICTBA (IIIKYPOCHIPbE, POTOKOIIBITHOE ChIphe) IepepabaThIBAIOTCA B
MUPOJIN3HOU ycTaHoBKe. IloTepu npu o6Baske Ty cocTaBisaoT 10 30 % y KPC.

[Muponu3Heli ra3 u Ouoraz TMOCTYNAIOT B KOTEHEPAIIMOHHYIO YCTAaHOBKY, TI/Ie
BbIpabaThIBaeTCs BJIEKTpUYUECKas U TEIUIOBas SHEPTHA, KOTOpas B TAJIbHEUIIIEM HUCIIOIb3YETCS JJIs
TEXHOJIOTHYECKHX HY?KJ] BCETO KOMILJIEKCA.
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Puc. 1. CtpykTypHas cxema 3Heproagp@eKTUBHOIO KOMILJIEKCa

OTX0oAbl TEIUIMYHOTO XO3SHCTBA MPEACTABJISAIOT COOOM pACTHTENIbHBIE OCTAaTKU IIPU
BBIPAIIUBAHUU OBOIIeN, 3arpsA3HEHHble 3eMJiel, OTXOAbl TPYHTA, OTXOJbl CTEKJIA, PE3UHBI OT
MIOJIMBOYHBIX IIIJIAHTOB W T.A. HeopraHWYecKyl YacTh OTXO/JOB (CTEKJIO, pe3rHAa) BO3MOKHO
YTUJIU3UPOBATh B MUPOJIU3HON ycTaHOBKe. OpraHnyeckas 4acTh OTX0/I0B BEDMUKOMIIOCTUPYETCH.
CorsacHo HopmaM TeXHOJIOTUUECKOTO TMPOEKTUPOBAHUSA TEIUIUI] M TEIIMYHBIX KOMOMHATOB IS
BbIpamuBanusa oBomedl u paccagbl (OHTII-CX.10-85), mpUMEpPHBIN BBIXOJA PACTUTEIbHBIX
OCTaTKOB C 1 Ta TEIUIHI]: OTypIla — MapTeHOKApPIUYeCKNuX THOpuioB — 60—70 T/Tra; TOMaTa — 90—
100 T/ra, IIpU MPOJJIEHHON WU NEPEXOMHOUN KyJbType — 120—130 T/ra W MPU HCIOJIb30BAHUU
ninajyepsl — 170—200 T/ra.

[Tpumep: cenbckoxossAiicTBeHHasA ¢pepMa Ha 600 rosoB aoiHoro crazia KPC. I'ofmoBoii BbIX0/
MOJIOKA COCTaBJIsAET 2377 m, Msca — 81,8 m, HaBo3a — 2956 m.

BpIX0/1 OITOJIOCKOB C TEXHOJIOTHYECKOTO 000PYZI0BaHUSA MOJIOKOIIEpepabaThIBAIOIIEro 3aBO/a
COCTaBJISAET 700 JI/CyT.

IToTepu MsACHOTO MPOU3BO/ACTBA IPU OOBAJIKE TYIII COCTABJIAIOT 24,6 T/TOJI.

OTXO/bl TEIUIMYHOTO XO3SMCTBA (IIPU BBIPAIIUBAHUM OTYPEYHO-TOMATHOU ITPOJYKITHH)
COCTaBSIT OPUEHTUPOBOYHO 160 T. VIcX0/1 U3 TEOPETHYECKUX U MPAKTUUECKUX IAHHBIX 110 BBIXOJTY
IPOAYKIIMK TIOCJIE TIPOIeCcCa BEPMHUKOMIIOCTHPOBAHMSA, KOJUUYECTBO OHMOryMyca COCTaBHUT
MIPUMEPHO 104 M.

IIpoBeneHHBIE pAacUeThI MO3BOJIAIOT OLIEHUTh TapaMETPhI OMOpeakTopa, HeOOXOUMOTO IS
1epepabOTKU YKa3aHHOTO KOJIMYECTBA OTXOZ0B. Hizke IMpHBEIEHBI XapaKTEPUCTUKU OMOTa30BOU
YCTAaHOBKHU U PEIKUM €€ PabOThI.

[Tone3Hble XapaKTEPUCTUKU YCTAHOBKHU:

Cpenuuii 001U 06BEM CHIPBA: 30 T/CYT

0061t 06BeM 1osrydaeMoro 6morasa: 1800 m3/cyT
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OKBUBAJIEHT BO3MOKHOH BhIpAOaThIBAEMOM 2JIeKTpUUECKON SHEPTHY, 10 180 kBT/4ac

JlomioTHUTEIbHO BhIpabaThiBaeMas TEIUIOBAsI DHEPTHUH, /10 210 KBt/gac

KosnnuecTBo BhIpabaThIBa€MOM TOJIBKO TEIUIOBOM SHEPruu, 10 465 kBr/yac 910 mpumepHO
SKBUBAJIEHTHO OTOILJIEHUIO 4650 KB. M. IIpU TeMIlepaType Ha yiure -35C

TexHUYeCcKUe XapaKTePUCTUKU YCTAaHOBKU:

Juametp 6uopeakTopa: 4.5 M

KoucTpykiusa 6nopeaktopa MOAy/IbHASA, UIMHA MOAYJIA: 12 M

[Tosie3HbIN 06EM OHOPEAKTOPa: 504 M3

KosrmaecTBo Moysielt (MOKeT HapaluBaThCSA WJINM YMEHBIIIATCS): 3 IIIT.

Pexxum O6porkeHusA: NcuxpopuIbHO-Me30(hUIBHO-TEPMOQMUIHHBIN

TexHOMIOTUYECKUH ITpoIlecc OPOXKeHNUs: HETPEPHIBHBIHN

Bpewms 6poskeHUA: OT 12 10 18 CYyTOK

BraskHOCTB 3arpys:kaemoro cyberpara: 10 95 %

W36bITOYHOE AaBiienne ouorasa: 2 kIla (200 MM. BOJI. CT.)

Temmepartypa 6poskeHusi B icuxpodrabHOM ceknuu: ot 8°C 1o 25°C

Temneparypa 6pokeHus: B Me3opuiabHOU ceknuu: oT 25°C 10 40°C

Temneparypa 6poxkeHust B TepModuabHOU cekuuu: oT 45°C 1o 57°C

KosraecTBo »KUKUX y1I0OpEHUI HA BBIXOJE: 39 T/CYT

[lepuos nepeMemuBaHusA: 4 pa3a B CyTKU 110 10 MUHYT

Takum o6pa30M, MBI BUJAWM, YTO HCIIOJIb3OBaHHE 6I/IOSHepI‘eTI/I‘IeCKI/IX YCTaHOBOK B C€JIbCKOM
XO3SIMCTBE IIOMOJKET HE€ TOJIBKO YTHIIN3UPOBaTh pPA3JIMYHbIE BHJAbI OTXOJOB, HO M IIOJIy4YaTb
JHEPIrHuI0, KOTOopad MOXKET HCIIOJIb30BaTbCA IJIA obecIieueHus] TEXHOJIOTHYECKUX IIpoLeccoB u
peasin30BbIBATbCA HOTp€6I/IT€JI${M.

3axkjo4yeHue

TpaguunoHHBIN (GUHAHCOBBIN aHAIN3 OCHOBAH Ha pacyeTe IMCKOHTUPOBAHHOrO Kell-diioy. Ho
TAKOTO pOJia AHAJIN3 HE CIOCOOEH aJIeKBAaTHO YUYecTh Oy/yllMe PUCKH, CBA3AaHHBIE C IIeHAaMH Ha
TorinBo. OH TakKe IIOJIHOCTBIO WTHOPDHpPYeT 3aTpaTbl HAa OXpaHy OKpYMKaloled cpenpl u
3/IpaBOOXpaHEeHUe, CBA3AHHbIE C SMUCCUAMU Ha 3JIEKTPOCTAHIIUAX CXKUTAIOIINX NCKOTIaeMOe TOILIUBO.

Ecim MBI paccMOTpUM 3aTpaTbl HAa MOJHBIA TeXHUYECKUN IHUKJ, TO HEKOTOphbIe
BO300OHOBJIsIEMbIE FHCTOYHHUKH YK€ cedyac MOTryT KOHKYpHPOBaTb C TPaJAUIMOHHBIMU
SHEpPreTUYeCKUMH pecypcaMu. HecMOTpsi Ha 3TO, MOTEHIIHA 3THX (UHAHCOBO KU3HECIIOCOOHBIX
TexHosioruil BUO He peasmsyeTcsi MOJHOCTHIO M3-3a PA3JIMYHBIX 0apbhepOB PBIHKA, TAKUX KakK
rOCyZJapCTBEHHOE CyOCHAMPOBAHHE TPAAUIIMOHHBIX TOIUIUB. [0 HEKOTOPHIM JTAHHBIM €XKETOHOE
rocyiapcTBeHHoe (uHaHCHpOoBaHHE B Poccuy razoBOM NMPOMBIIIJIEHHOCTH COCTAaBJISAET 25 MIPA.
nost. CIIIA, a snekTposHepreTUku — 15 MIIpA. o, CIIIA.

BpIxo/loM M3 CJI0KUBIIEUCA CUTyallUd BIIOJIHE MOXKET CTaTh PEeruoHaJIbHOE DPa3BUTHE
aJbTEPHATUBHON JHEPreTHUKH. Tak, HampuMmep, BHeJIpeHHe pPa3pabOTAaHHOW TEXHOJOTHH B
Yamyprckoit PecnyGiinike mOMOKeT cO3/1aTh OJIATONPHUATHYI) SKOHOMHUYECKYI0 OOCTAaHOBKY IS
YCTOWYHBOTO Pa3BUTHUSA PETMOHA U IOBBIIIEHUS er0 KOHKYPEHTHOCIIOCOOHOCTH.

Kpome Toro, conuanpHass 5¢P@eKTUBHOCTh BO300HOBJIAEMOU 3SHEPIeTUKU BbIpAXKaeTcs
HJINYUEM IPAMBIX U KOCBEHHBIX PAa0OUMX MeCT C BBICOKOHM CTENEeHbI0 YCTOMUYMBOCTH, T.K. 3TA
OTpacjb MeHee BCero IojiBep:kKeHa KpU3uCHbIM BauAHUAM. OtcyrcrBue smuccun CO. U ApPyrux
BPEIHBIX BBIOPOCOB YJIydIllaeT YCJIOBUS IPOJKUBAHUA HaceJeHHsA. YCTAaHOBKH HeOOJIBIIION
MOIIHOCTU CYyIIECTBEHHO BJIMAIOT Ha KOMMOPTHOCTH MPOKUBAHUA JIIO/IeN He MOAKIIOUEHHBIX K
ceTsIM OOIIero MoJIb30BaHMUS.
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HNcnoabp30BaHuEe OMOIHEPTETUKH JIJIsI yCTOMYNBOIO Pa3BUTHA PETHOHA HA IpUMepe
YaMypTCKOH peciryo/ImKu

Mapusa AratoabeBHA Briry30Ba @ *, AHacTtacusa ['ennagpeBHa Kyapsmosa b

a YIMyPTCKUU rocyZlapCTBEHHBIN YHUBepcHUTeT, VxkeBck, Poccuiickas @egepanus
b KaMCKU# MHCTUTYT T'YMaHUTAaPHBIX M HHXKEHEPHBIX TEXHOJIOTHH, VKeBCk, Poccuiickas
®epnepanus

AnHOTamuA. B cratbe paccMOTpPEHBI BOIPOCHI PA3BUTHUS UCIIOJIB30BAHUA U MEPCIEKTHUBBI
OMOHEPTETUKH KaK OJHOTO W3 JIPANBEPOB YCTOMYMBOTO Pa3BUTHSA KaK CTPAHBI B IIEJIOM, TaK U
OT/IeJIbHOTO permoHa. lleap wuccieloBaHUA — BO3MOXKHOCTh BHEAPEHUS Pa3pabOTaHHOTO
3aMKHYTOTO OMOSHEPTreTUYECKOTO0 KOMILIEKCA B CEJIbCKOE XO3SHUCTBO YAMYPTCKOHM PecmyOsmkwu.
Insa  poctmkeHuss 1end  ObLl  pa3paboTaH  9HeProsad@GEKTUBHBIA KOMIUIEKC C  JABYMs
O6MO3HEPreTUUEeCKUMHU YCTAHOBKAMU, MTOCUUTAH TEXHOJIOTUYECKUN ITUKJI OMOra30BOM yCTAaHOBKU.
KonmuecTBOo BbIpabaThIBaeMOU TEIJIOBOM SHEPTUM COCTaBUT 70 465 kBt/uac. Ilo mpoBeeHHBIM
HCCIEZIOBAHUSAM MOKHO CJleJIaTh BBIBOJL O HeOOXOJUMOCTH Pa3BUTHUA BO30OHOBJIAEMBIX
HCTOYHUKOB SHEPTUU, B YACTHOCTH OMOHEPTETUKH, /A IMepexoza Poccuu U3 mATOro B IIECTOU
TEXHOJIOTHYECKUH YKJIQ/l U YCTOUUUBOTO Pa3BUTUA 9KOHOMUKU PETHOHOB.

KiioueBble cj10Ba: BO300OHOBJIsIEMble UCTOUHUKU HHEPrUH, OMO3HEPTeTHKa, YCTOMUUBOE
pa3BUTHE, TEXHOJIOTHYECKHE YKJIAJ[bl, 0MOra30Bble TEXHOJIOTHH.
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