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AHHOTAaIMSA: DKOJOIMYECKHE 1IN BKIIOYAIOT B ce0s CHIDKCHHE BBIOPOCOB YIVIEKHCIIOTO Ta3a, 4To
SIBJISICTCS OJTHUM U3 B)KHEUIINX MOTHUBOB JIJIsl BHEIPCHNUS aJIbTEPHATUBHBIX BUI0B aBTOMOOHIBHOTO TOILIMBA.
[Tapy siet Ha3a1 OMOTOILIMBO MOJIB30BATOCH OOJIBIINM CIIPOCOM HE TOJILKO IIOTOMY, YTO OHO IIPE/ICTABIISAET COOOM
9BOJIIOLIMOHHOE H3MEHEHHUE K MOXKET ITOCTEIICHHO 3aMEHATh TPaAULMOHHBIC HCKOIAEMbIE BH/IBI TOILTHBA, HO U
MOTOMY, YTO OHO Ka3aJOCh CaMbIM BEPHBIM JKOJIOTHYHBIM pElIeHHEeM. be3ycloBHO, CTAHOBUTHCS SIBHBIM, YTO
arpeccUBHOE BHEAPEHHE OHOTOILIIBA JTF000H IEHOH MOXKET IPUBECTH K MHOTMM HETaTUBHBIM BO3JCHCTBUSIM Ha
OKPY’KaIOIIYI0 cpely. B maHHOW craTbe NpeanpHHATA MONBITKA MPOBECTH HEKOTOPOE CPaBHEHHE MEKITY
BO3/ICHICTBHEM Ha OKPYXKAIOIIYIO cpeay OMOTOILTMBA, TPAAUIHOHHBIX BHIOB HCKOIIAEMOTO TOIUINBA, a TAKKEe
HEKOTOPBIX JIPYIMX BHUJAOB aJbTEPHATHMBHOIO TOIUIMBA WM PEXUMOB JBWKCHUS (BOJOPOIHBIE U
AKKyMYJIATOPHBIE 3JIEKTPOMOOHIIHN).

Abstract: Environmental goals include reducing carbon dioxide emissions, which is one of the most
important motivations for the introduction of alternative fuels. A couple of years ago, biofuels were in high
demand, not only because they represent an evolutionary change and can gradually replace traditional fossil
fuels, but also because they seemed to be the surest eco-friendly solution. Of course, it is becoming clear that
the aggressive introduction of biofuels at any cost can lead to many negative impacts on the environment.
This article attempts to make some comparison between the environmental impacts of biofuels, traditional
fossil fuels, as well as some other alternative fuels or driving modes (hydrogen and battery electric vehicles).

KioueBble cioBa: anbTepHaTHBHBIE DHEPTOHOCHTENIH, HCKOMAeMOE TOIUIMBO, THOKCH] YIIIEpoja,
OMOTOIIMBO, OUONIPOAYKTHI, BOAOPOIHBIC U AKKYMYJIATOPHBIC 3JEKTPOMOOHIIN

Keywords: alternative energy sources, fossil fuels, carbon dioxide, biofuels, bio-products, hydrogen
and battery electric vehicles

MarepuaJibl 1 METOIBI

BrIOpochl MapHUKOBBIX Ta30B, IMapHUKOBBIA 3(QexT, arimac 3KOJOTHYECKOTo Ccjeaa, pacyer
YIJIEPOJHOTO ClieAa, TIOOANBHBIA TeKTap, CKUTAaHUE MCKomaeMoro torumBa. O0beM OHONPOAYKTHBHOTO
Jieca, CIOCOOHOCTRIO CIIPABIIATHCS ¢ TEKYIUMH YPOBHAIMHU BIOpocoB CO2, BHeApeHNUEe ONOTOILTNBA, OanaHc
YIIEKUCIIOT0 Ta3a, CpaBHEHHWE OMOTOIUIMBA, MPOM3BEACHHOTO W3 PAa3IMYHBIX HCTOYHHKOB, OMOTOIMIMBO
BTOPOTO M TPEThEro MOKOJICHUs. BHO03TaHOMN, MONYYCHHBIH W3 JIMTHOLEILIONO3bI. PacTuTenbHbIe OTXOJbI
(kak, HampuMep, CTeOIM W JTUCThS KYKYpy3bl), OTXOJbI AePEBOOOPAOATHIBAIONICH MPOMBIIIICHHOCTH (IIena,
OIWJIKH) HMJIHM HEKOTOpble MHOTOJISTHHE TpPaBbl (IOAOPOXHUK, MHIIAHTYC M T.[.), PacTyllMe Ha II0YBE
HU3KOTO KayecTBa, HE IMPUTOMHOW IS MHOTHUX JPYTHX CeJIbCKOXO3SHCTBEHHBIX Iienieil. bruommsenpHoe
TOIUIMBO, IOJy4aeMOe H3 BOAOpOCHEi. AHanu3 JXM3HEHHOI0 LHKIAa KOHKPETHOrO BHJA OHOTOIUIMBA.
Brxiragpl B BBIOpPOCHI, CBSI3aHHBIE C IPOM3BOJCTBOM M HCIIOJNB30BAHUEM TOILTHUBA (TIEPHOJ), a TaKXkKe C
skoHoMHeH >Hepruu (Esav) 3a cueT ncmons30BaHHsS OMOTOIUIMBA. DKOHOMHS BBIOPOCOB ITapHUKOBBIX TA30B
IpU 3aMeHe MCKOMAeMOro TOIUIHBA.

Materials and methods

Greenhouse gas emissions, greenhouse effect, atlas of the ecological footprint, calculation of the
carbon footprint, global hectare, burning of fossil fuels. The volume of bio-productive forest, the ability to
cope with current levels of CO2 emissions, the introduction of biofuels, carbon dioxide balance, comparison
of biofuels produced from various sources, second and third generation biofuels. Bioethanol obtained from
lignocellulose. Plant waste (such as corn stalks and leaves), waste from the woodworking industry (wood
chips, sawdust), or some perennial grasses (plantain, michanthus, etc.) growing on low-quality soil
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unsuitable for many other agricultural purposes. Biodiesel produced from algae. Life cycle analysis of a
specific type of biofuel. Contributions to emissions related to fuel production and use (period), as well as
energy savings (Esav) through the use of biofuels. Saving greenhouse gas emissions by replacing fossil fuels.

1. BBEJAEHHUE

B nmocnenHee JecsATHIIETHE albTEPHATUBHBIC PEXKUMBI [UTAHUS aBTOMOOMIICH CTald OYCHb
nonynspaeiMa  [1]. HecMotpss Ha TO, WTO HeNB3s MNpeHEOperarb HEKOTOPHIMH SKOHOMHYSCKUMHU FIIU
CTPaTErHYECKU-TTOIUTUYCCKUMI MPHYNHAMU, OCHOBHBIMH MOTHBAMH B TIOJb3y albTCPHATUBHBIX PEKIMOB
JIBUKEHUS SIBJISIOTCS IKOJOTMUYECKHE MPOOJIEMBI, B OCOOEHHOCTH KOTOPBIX JIEKHUT HMapHUKOBBIA 3¢ (deKT u
CBs3aHHAs C HHUM YIrpo3a KiIMMaTHueckux uiaMeHeHumi [2, 3]. Tak kak mpeoOnamaromee OOJIBIIUHCTBO
aBTOMOOMIIEH B HacTosIiee BpeMs paboTaioT Ha OEH3WHE M HA TU3EIBHOM TOIUIMBE, JIOOBIE APYTHE BHJBL,
WHOTZIA JTaXke Ta3, 0003HAyYal0TCs KaK allbTepHATHBHBIE BUJBI TOIIMBA. OIHAKO 0COOEHHO 3HAYUTEIHHBIMU
BUJaMH allbTEPHATHBHOTO MHUTAHUS TPAHCIIOPTHBIX CPEJICTB SIBJISIOTCS Te, KOTOPBIE HE MCIOIB3YIOT
HCKOITaeMOe TOIUIMBO, MOCKOJIBKY 3TO IPEICTaBIIsET co00il Hambosee 3P PEeKTUBHBIA CIIOCOO COKpAICHHS
BBIOPOCOB TAapHUKOBEIX Ta30oB. l3MeHeHWe KiIMMara BCE dYalle NPHU3HACTCS CEPbEe3HOH MPOOIEMO.
UzBectHO, 4TO BBIOpOCH mapHUKOBBIX Ta3oB ([1I'), BBI3BaHHBIC 4YENOBEKOM, OKAa3bIBAIOT HETATHBHOE
BO3JICHCTBHE Ha OKpY’Karomyro cpeay. Hambonee BayKHBIM NapHUKOBBIM I'a30M, BOSHUKAOLINM B pe3yJIbTaTe
JIESTENPHOCTH 4YeJOBeKa, sBisiercs yrimekuchsid ra3 (CO2). I[lpakTudecku BCsS AEATENBHOCTH YEIOBEKA
BeI3BIBacT BEIOpockl CO2, KOTOphIE MPUBOIAT K HM3MCHEHHWIO KJIMMaTa. VICIONB3ys JIIEKTPOIHEPTHIO,
BBIpa0aTHIBAEMYIO DIIEKTPOCTAHIMAMUA HA MCKOMAEMOM TOILIMBE, CKUTAS Ta3 ISl OTOIUICHUS WU YIIPaBJIISLSL
OCH3MHOBBIM WJIM JU3CIBHBIM aBTOMOOWIIEM, KaXIbI YEIIOBEK HECET OTBETCTBEHHOCTH 3a BHIOpoCcH CO2.
Kpome Toro, kakaplii IPOAYKT WM yCIyTra, KOTOpPHIE JIFOAX MOTPEOISIOT KOCBEHHO, CO3ar0T BEIOpockl CO2;
JUTS UX TIPOU3BOCTBA, TPAHCIIOPTUPOBKY U YTHUIH3AIUU TpeOyeTcs SHEPTUs. DTH MPOIYKTHI U YCIYTA MOTYT
TaKk)Ke BBI3BIBATH BBIOPOCHI JIPYTUX ITapHUKOBBIX Ta3oB. [loHMMaHWe W ydYeT BCEro CIEKTpa Hallero
BO3JICHCTBUSI MMEET PeIIaloiee 3HaYCHNE ISl MUHUMHU3AIUY TTOCTIEICTBUA N3MCHEHUS KITMMATa.

1. INTRODUCTION

In the last decade, alternative car power modes have become very popular [1]. Despite the fact that
some economic or strategic-political reasons cannot be ignored, the main motives in favor of alternative
modes of movement are environmental problems, especially the greenhouse effect and the associated threat
of climate change [2, 3]. Since the vast majority of cars currently run on gasoline and diesel, any other types,
sometimes even gas, are designated as alternative fuels. However, particularly significant alternative energy
sources for vehicles are those that do not use fossil fuels, as this is the most effective way to reduce
greenhouse gas emissions. Climate change is increasingly recognized as a serious problem. Human-caused
greenhouse gas (GHG) emissions are known to have a negative impact on the environment. The most
important greenhouse gas produced by human activity is carbon dioxide (CO2). Almost all human activity
causes CO2 emissions, which lead to climate change. By using electricity generated by fossil fuel power
plants, burning gas for heating, or driving a gasoline or diesel car, everyone is responsible for CO2
emissions. In addition, every product or service that people consume indirectly generates CO2 emissions;
energy is required to produce, transport, and recycle them. These products and services can also cause
emissions of other greenhouse gases. Understanding and accounting for the full range of our impacts is
crucial to minimizing the impacts of climate change.

2. 3KCIEPUMEHTAJIbBHAS YACTb

VYriepoaHslil cien - 370 "Mepa BO3IEHCTBHS NEATEIFHOCTH YeJI0BEKa Ha OKPYIKAIOLIYIO CPEIy C TOUKH
3pEHHUsT KOJIMYECTBA MPOM3BOJMMBIX MAPHUKOBBIX ra30B, M3MEPAEMBIX B €IMHHIIAX YIVIEKUCIOro raza" [4].
[peanonaraercs, 4YTO OTAENBHBIM JIMIAM M OpPraHU3alUsAM OyZeT MOJE3HO KOHIENTYaIH3HpPOBaTh CBOE
JUYHOE WM OpraHW3al[MOHHOE BO3JIEMCTBHE Ha TIIOOANBHOE IOTeIUieHne. YTIEpOAHBIA cien oliiee
KOJIMYECTBO MapHUKOBBIX Ta30B, MPOU3BOAUMBIX Ui HPSMOH M KOCBEHHOW HOIJICPKKH JAESATEIbHOCTH
YeJioBeKa, OOBIYHO BBHIpAKACTCS B DKBUBAJICHTHBIX TOHHAX yriekucioro rasa (CO2) [5, 6].

Wuaye roBOpsi, KOrga Mbl €eM Ha aBTOMOOWIIE, JBHUTATeNb CXKUTAeT TOIUIMBO, KOTOPOE CO3JaeT
onpeneneHHoe koiudecTBO CO2, B 3aBUCUMOCTH OT pacxoja TOIUIMBA U PACCTOSIHUS €3/Ibl, U KOTAa MBI
o0orpeBaeM Halll JOM MaciiOM, Ta30M HJIH YIJIeM, MbI Takxke renepupyem COq. Jlake ecir MBI OTarIMBaeM Barll
JIOM DJIEKTPHYECTBOM, TPOM3BOICTBO 3JCKTPOIHEPIHH TAKIKE MOIKET BBIIEIISATH onpeieieHHoe kKonuuecTBo CO2,
WM KOT/Ia MBI TOKYTIaeM MPOIYKTHI MUTAHUS M TOBAPHI, IPOU3BOICTBO POIYKTOB IMUTAHHS U TOBAPOB TAKKE
BBIICISIET HEKOTOpoe KonnyecTBo CO2. Ham yraeponHsblif crieq-3to cymma Beex BIOpocoB CO2 (YITIEKHCIOTO
rasa), KOTopble ObUTM BBI3BAHBI HAIIICH JIEATEIBHOCTBIO B TEUCHHUE ONMPECICHHOTO eproia BpeMeH!. OObIYHO
YTIIEPOJIHBIH CIIE/l PACCUUTHIBACTCS 33 MEPUOJ] BPEMEHH, PaBHBIH TOy.

B Hactosimee Bpemsi BBIOPOCHI YIVIEKHCIIOIO rasza IPEACTaBILSIIOT co0OH Hambonee 3HAYHTENBHBIA
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cnpoc uenoBeka Ha Ouocdepy. Kak camblii OCHOBATENbHBIM KOMIIOHEHT 3KOJIOTMYECKOrO CleAa, JIHo0ble
MCETOOOJIOTUYCCKUEC UM3MCHCHH:, BHCCCHHLIC B pacde€T YIJICPOAHOro cCji€la, MOI'yT 3HAYUTCIbHO H3MCHHUTDH
o0Imuii cies Kak Mmoka3aHo Ha pucynke Nel.

ECOLOGICAL FOOTPRINT BY COMPONENT, 1961-2005
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Pucynok 1. YriepoaHblil cien Kak KOMIIOHEHT 3KO0JIoruueckoro ciena [7]

CormacHO ATiIacy JKOJOTHYECKOTO CIIe/ia, YIJCPOJHBIH CIell PacCUMTHIBACTCS KaK KOJIUYECTBO
JECHBIX YTOAWH, HEOOXOAMMBIX ISl MOTJIONIEHMs JAaHHBIX BBIOpocoB yriepona [8]. OT1o camas Oombias
YacTh HBIHEIIHETO CjeJa 4ejJOBEeYeCTBA — XOTS B HEKOTOPBIX CTPaHAX 3TO HE3HAYMTENbHBIA BKJIAJ] B HX
obmuii cien. IlepBbiM maroM B pacueTe YIIEPOIHOTO clela SBISETCS CYMMHPOBaHHE aTMOC(EpPHBIX
BBIOpocOB CO2 OT CKUTAHMS MCKOITAEMOTO TOILTMBA, U3MEHECHHI B 3eMJICIIONB30BAaHUH (HapuMep, BEIpyOKa
JE€COB) M BBIOPOCOB OT MEXIYHApOAHBIX MACCAKUPCKUX M TPY30BBIX IIEPEBO30K. OTa oOmas cymma
npejcTaBisier coboll 00beM aHTpororeHHsIX BeiOpocoB CO2 B mobanbHyr arMocdepy 3a JaHHBIHA roa. Bo-
BTOPBIX, IMOcie BbUUTaHHUS KommdecTBa CO2, €XKETrOAHO yIEpXKHBAeMOrOo B MHPOBOM OKe€aHe M3 0OIIero
aHTpororeHHoTo 00BeMa, ocraBmuiics CO2 mepeBOTUTCS B 00beM OHONPOMYKTHBHOTO Jieca, KOTOPBIH
oTpedyeTcst ist ero cOepexeHnus B TOT rox [9]. Ha ToM ocHOBaHMM, 4TO 3arOTOBKA IPEBECHHBI IPUBOANUT K
BBICBOOOXKJICHHIO 3allaCeHHOTO YIJIepoja, HWCIOJIb30BAHUE JIECHBIX 3E€Mellb JJIsl CBS3BIBAHUS YIiepoja H
MIPIMEHEHNe WX JUIS 3aTOTOBKH JIPEBECHHBI MM TOTIMBHOW JIPEBECHHBI CYMTAIOTCS B3aMMOMCKITIOYAIOIIMHI
BUJIAMH JICATEIILHOCTH.
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PucyHok 2. Yraepoauslii cien mo crpanam [12]

Habnronmast 3a yriiepoAHbBIM ClIeZIOM Ha TI0OATbHOM YPOBHE, MBI MOXEM 3aMETHTh, YTO CTPAHBI C
CaMbIM BBICOKHM YTJIEPOIHBIM CIEOM-3TO T€ K€ CTPaHBI, KOTOPHIE HMEIOT CaMbIii OOJBIION IKOTOTHYECKUI
cinen, takue kak CoemuHenHwie Iltatel Amepuku, Kutaii, Uuaus, a caMmblii HU3KWN YTIEPOIHBIA Clex
UMEIOT aprUKaHCKUE CTPaHBI KaKk OTMEYeHO Ha pucyHke Ne 2 [7]. YIIIepoaHbIi clies pacCIMTHIBACTCS ITyTEM
OLIEHKH TOTO, CKOJIbKO EeCTECTBEHHOW CEeKBECTpallud HEeoOXOJMMO B OTCYTCTBHE CEKBECTpallHH
yenoBeueckuMu cpenctBamu. B 2009 rogy 1 rmoGanpHsiil rektap mMor nornoTuth CO2, BRIAETSIONIMICS TpH
cxuranuu npuMmepHo 1750 mutpoB OensuHa [10]. PacueT BBIOpOCOB yTiieposia TAKMM 00pa3oM HE O3HAYaeT,
YTO CBS3BIBAHUE YIJiepojga OMOMAaccOW ABISAETCSA KIIOYOM K PEIIEHHIO MPOOIJIEMBbI TII00aTbHOTO M3MEHEHUS
kinuMara. Hampotus, 3T0 mokasbiBaeT 4to Onocdepa o0iaaeT HEeAOCTaATOYHON CIIOCOOHOCTBIO CIIPABIIATHCS
C TeKkymuMH ypoBHsAMH BbIOpocoB CO2. Ilo mepe co3peBaHus jecoB UX CKopocTh moromeHus CO2
npulnmxkaercss K Hymo. Ecnm 3TH lleca JerpajupyloT WM OYHIIAFOTCS, OHU CTaHOBSATCS YUCTBHIMU
nctoyHuKamMu BbIOpocoB COz. BeIOpockl yrieposa M3 MCTOYHUKOB, OTIMYHBIX OT CKUTAHUS MCKOIIAEMOTO
TOILIMBA, B HAcTosllee BpeMs BKIOUeHbl B HamuoHanbHble cueTa BbIOpocoB. K HMM OTHOCATCS JeTydue
BBIOPOCHI B pe3yJbTaTe CXKUTaHWs ra3a NpHu ao0pde He()TH W MPHPOJHOTO ra3a, BHIOPOCH yriiepojaa B
pe3ynpTaTe XHMUYECKUX PEaKIUi IpH NPOU3BOACTBE LIEMEHTAa M BBIOPOCH B pE3yjibTaTe IOXKapoB B
TPOIUYECKUX JIecax.

B tabmuie 1 mpuBeners! BeiOpock CO2 it Hanbosee 9acTo UCIOIB3YEMBIX BHJIOB TOILTHBA:

Tabnuna 1 - Beiopocsl CO2 Ha enmuHuUIy ToruBa [7]

Tun ToruBa En. Bri6pocer CO2 Ha equHUILY
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bensun 1 nmutp 2.3 xr
Gasoline 1 mutp 2,3 kr
Juzens 1 nutp 2,7 kr
Macno (ororenue) 1 mutp 3 kr

[MapameTpbl ®W3 TaOMUIBl | TOKAa3bIBAIOT, YTO W3 IOBCEIHEBHOW JKHU3HW MOXKHO IPEACTaBUTH
PEUTHCTUYHBINA IPUMEP TOTO, YTO €CJIM aBTOMOOIIIb MOTPEOIsieT § MUTPOB Au3enbHOro Torumea Ha 100 K,
TO Mmoe3aka Ha paccrosHue 500 kM motpediser 5 X 8 = 40 TUTPOB TU3ETHHOIO TOIUIMBA, 4TO H00aBiseT 40 X
2,7 xr = 108 xr CO2 k HamIeMy TUYHOMY YTICPOTHOMY CIEIY.

3. CPABHEHHUE AJIBTEPHATUBHbBIX PEXKXUMOB JIBUKEHUSA

[Tapy net Ha3ax OCHOBHOE BHUMAHUE MIPUBJIEKIIN ABA BUIA aNbTEPHATUBHBIX BUAOB TOIUIUBA: BOAOPOL
1 OMOTOIIMBO. DTO JIBa COBEPIIEHHO Pa3HBIX BH/A TOIIIHMBA.

Bopmoposi MOKHO HCIIONB30BaTh JABYMsI CIIOCOOaMHM — B OOBIYHBIX JIBUTATENSIX BHYTPEHHETO CTOPaHUs
WM B TOIJIMBHBIX 3J€MEHTaxX. BONBIIMHCTBO aBTOMOOMIBHBIX KOMITAHWHA HCCIEIOBAIM, B YaCTHOCTH,
TOIUIMBHBIEC 3JIeMEHTH. OJHAKO, HE3aBHUCHUMO OT TOTO, B KAKOM PEXHMME BOJIOPOI OyIeT MCIOIB30BATHCS B
OBUTATENC, €ro BBEICHHWE B IIHPOKOE HCHOIB30BAaHHWE OYyIeT MPEeACTaBISATH COOOH PEBOIIOIMOHHOE
W3MEHEHHE W CBS3aHO CO MHOTUMH JIOTUCTHUYeCKMMH TipoOneMamu. CeTh BOJOPOIHBIX 3alpaBOYHBIX
CTaHIMH elle He CYIIeCTBYeT M JO0JDKHA ObITh co3znaHa. IlockonbKky BOAOpOX B CTaHIAPTHBIX YCIOBHAX
MMeeT OuYeHb HHU3KYI0 JHEPreTHYecKylo IIeHHOCTh Ha eIWHUIly 00beMa, €ro CJleayeT HCIOJb30BaTh INPH
oueHb BbIcOKOM maBieHuH (350-700 Oap) mmm mpu upe3BbUaiiHO HU3KOW Temmeparype (-253 C°), uto
CBSI3aHO CO 3HAYHUTEIBHBIMH TEXHUYECKUMH TPYIJHOCTSIMH, a TakK)XKe C OIpeNeIeHHBIMH MpobieMamMu
6e3omacHocTH. Jpyras mpobiema 3aKiIo4aeTcss B TOM, YTO BOAOPOa Ha 3emile MPaKTHYEeCKH He CYIIeCTBYET
B JJIeMEeHTapHOH (opMe M ero HeoOXOIUMO IMPOU3BOAMTH. DIIEKTPOJIM3 BOJIBI OXKHUIAETCS Kak Haubolee
MTOXOAAMINNA CIOCO0 MOMydeHHsI BOAOpoAa. MexIy TeM, €CIH 3JEKTPOIHEPIHs, WCIOJb3yeMas B 3TOM
mpoiecce, OyAeT AOCTUTAThCS OT TEIUIOBBIX AJIEKTPOCTAHIIMI, YHCTOTO COKPAIICHUS BEIOPOCOB MaPHUKOBBIX
ra3oB HE IIPOU30MJIET.

OpHako BHEApeHHE OMOTOIUIMBA HM B KOEM cliydae He TpeOyeT CTOJIb pajMKalbHBIX W3MCHEHHH U
MOXET OCYILECTBIIATHCS IMOCTENIEHHO. bHOTOMINBO MOXKHO MCIOIB30BATH B YHCTOM BHJE WM CMEUINBATh C
HCKOMaeMbIM TOIUIMBOM TIPaKTHYECKH B IIOOOM COOTHOIIEHWH. HeoOXomumbl JNHIE HEe3HAUYWTENbHBIE
TEeXHUYECKHE M3MEHEHHUs IBUTATENsd, M Korja JoJs OMOTOIIMBA COCTABISAET MEHEE 5 MPOIEHTOB, JIOOBIE
MoauduKauy ABHUTraTeiss BooOmie He TpeOyrorcs. Takke MpH paccCMOTPEHHH JOTHCTHYECKHUX aCIEKTOB,
TakKMX Kak JocTaBka TommBa u ceTb A3C, cuTyamus 3HAYATEIBHO MEHee CiloXHas. 1oT ¢akT, 4To
OMOTOIUIMBO IMOAJAETCS OMOJIOTUYECKOMY Pa3lIOKeHHIO, MOYKET BBI3BATh ONpEEICHHbBIE TPOOIEMBI M3-32 UX
orpaHMYeHHON crabunbHOCTH. C ApPYroil CTOPOHBI, B CIy4ae HEKOTOPBIX aBapHid, TaKUX KakK pas3iIuB
TOILIMBA, ATO JAaeT JaXe MPEeUMYIIECTBO U CHIIKAET SKOJIOTMYeCKHi puck. Heckombko jer Hazan ObUIO
MHOTO CBEJCHHH 00 HCCIEZ0OBaHMAX B 00IAaCTH BOJOPOAHOTO aBTOMOOMIIBHOTO MHTAaHHSA, a TaKkKe O TeX,
KOTOPBIE CBS3aHBI C CHUCTEMATHYECKUM BHEIPEHHWEM OHOTOIUIMBA, HO OTHOCHTEIBHO Mallo OBLIO
nHpopManmmu 00 aKKyMyJIATOPHBIX JJIEKTpoMOOMIsAX. B camerii mociemHuii mepmoj CHUTyanusi pe3Ko
M3MEHUIIACH, IMOCKOJBKY aKKyMYJIITOPHBIC JJIEKTPOMOOHMIIM CTalli OCHOBHOW albTEPHATHBON OOBIYHBIM
TPAHCIOPTHBIM cpeacTBaM. CienyeT OTMETUTh, YTO AJIEKTPOMOOUIIH, a TAK)KE UCIOIB30BaHNe OMOTOILUINBA B
IBUTATENAX BHYTPEHHETO CropaHus (M B OTJIMYHE OT BOJOPOJHBIX TPAHCIOPTHBIX CPEICTB) HeE
MIPEJICTABIAIOT HUKAKON peaNbHOW HOBHU3HBI, MOCKOJBKY U TO, M APYroe M3BECTHO NMPAKTHYECKH C Hadaja
aBTOMOOMIIbHOW 3pbl. OfHAKO W3-3a OTHOCHTENBHOW HHM3KOW II€Hbl Ha He(Th ABHUTATENN BHYTPEHHETO
cropaHus, paboTarolye Ha IMPOU3BOAHBIX HE(TH, MOYTH IMOJHOCTBIO mpeodsagamu ¢ 1920-x rogoB 1o
HaIlIuX JTHEN.

4. BBIBPOCBHI ITPOU3BOJHBIX HE®THU

[IpoGema poM3BOMHBIX HE(PTH 3aKIFOYAETCS B TOM, YTO MX CKUTAHWE IMPUBOIUT K 3HAUUTECITHHOMY
3arpsisHeHHI0 atMocdepsl. Kiaccuueckue 3arpsi3HHTENH, Takue Kak okuch yriepoaa (CO), yrieBomopospl
(HC), oxucmurenn azora (NOx) u TtBepmeie dactuilel (TU), yxXymmaroT KadecTBO BO3AyXa W OKa3bIBAIOT
BpeIHOE BIUSHUE Ha 3J0POBBE YEIOBEKAa. JTOT (PaKT M3BECTCH Ha MPOTSDKECHUU AecsaTuiieTuili. B TedeHue
MHOTHX JI€T CHCTEMAaTHUYECKUX WCCIENOBAaHUNA OBUIH pa3pabOTaHBl YCTPOMCTBA KOHTPOJSI BBIOPOCOB,
KOTOpBIC TO3BOJISIIOT 3HAYHTEIHFHO COKPATUTH BHIOPOCHL. Takwm 00pa3oM, THITMYHBIH COBPEMECHHBIN
TPEXXO0J0BOH KaTAIMTUYCCKUN HEHTpaIM3aTOp CHUXKAET BHIOPOCH! BBIXJIOMHBIX I'a30B Ha 95-99 mpoIlleHTOB.
B mu3enpHBIX ABUTATENSIX C BOCIDIAMEHEHHEM OT cxkatus dacTHIlsl (TU) mpencTaBisior ocoOyro mpobdiaemy,
HO BX BBEIOPOCHI MOTYT OBITh CHUKEHBI C IIOMOIIBIO COOTBETCTBYIOIIUX CAKEBBIX (PHIIBTPOB. Briewarmsromuii
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Iporpecc B MOBHIMIEHWH 3(P(PEKTUBHOCTH YCTPOHCTB KOHTPOJIS BHIOPOCOB MOKHO HAOIIOAATh Ha MpuUMepe
cepuu cranaaproB EBPO, koTopble MOCTOSIHHO CHM)KAIOT Pa3pellCHHBIE YPOBHM BHIOPOCOB KOHKPETHBIX
3arps3HAOMMX BemiecTB. OAHAKO, HECMOTPST HA BCe 3TH (DAKTHI, TUIOXOE KAauyeCTBO BO3AyXa IIO-TIPEKHEMY
sIBJISIETCSL OONBIION TpoOIeMOl B paiioHe C MHTCHCUBHBIM JABMKCHHUEM. Y IIy4IICHHBIE BO3MOKHOCTU CHCTEM
KOHTPOJIS 32 BEIOPOCaMH 4acTO TEPSIFOTCS M3-32 BO3POCIIEH TIOTHOCTU JBUKEHUSI.

YINeKucnplii ra3 Kak OCHOBHOH (haKTOp aHTPOIOI€HHOIo MAapHUKOBOIO 3(dexTa npeactapiseT codoit
Ipyryto mpobaeMy. [ToCKOMBKY YIIIEKHCIBIA Ta3 He BPEIeH IS YeIOBEUECKOTO OpraHM3Ma, MX BBIOPOCHI B
TE€4YEeHHEe MHOTHX JIET He IPUBJIEKaTIM HUKaKoro BHUMaHMs. TeM He MeHee, KorJja HaOMoAanuCch OCIEACTBH
MMapHUKOBOTO 3(dexTa M HeXKeNaTelIbHbIX KIMMAaTHYEeCKUX H3MEHEHWH, CUTyalus u3MeHuinack. OpHako
YIICKUCIBI Ta3 SBJIETCS KOHEYHBIM INPOAYKTOM CrOpaHUs JIOOOr0 TOIUIMBA, COAEPIKALIEro YITIEPOA.
IlosTromy ero BBIOPOCEI HE MOTYT OBITh CHIDKEHBI C IIOMOIIBIO KaKOTO-JIMOO KaTaIHTHYECKOTO
HEWTpaiIn3aTopa WIK CUCTEMBl QMIIBTPALUU, YTO OKa3aJoch O4eHb 3()(PEeKTUBHBIM B Cilyyae KJIACCHUYECKUX
3arps3HuTeNnei. EAnHCTBEHHBIH CIOCOO COKPAaTHTHh BHIOPOCH YIJIEKHCIOTO Ta3a - 3TO CHHU3UTH Pacxoj
TOIJIMBA WM MCIONb30BaTh AJbTEpPHATHBHBIE BUIBI TOMIMBA. [IpH IMOMCKE HOBBIX BHJIOB TOIUIMBA C
9KOJIOTHYIECKON TOYKH 3pEHHS Ba)KHO, YTOOBI TOIUIMBO MPOM3BOAWIIO KaKk MOXHO Oojiee HHU3KYIO CTENEHBb
BBIOPOCOB. DTO OTHOCHUTCS KaK K KJIACCHYECKUM 3arpsA3HUTENAM, TaK U K MIapHUKOBBIM razam. OJTHaKo 4acTo
ObIBaeT HE TaK IPOCTO CPAaBHHUTH DPA3TUYHBIE BHUABI TOIUIMBAa. YTOOBI MOIYYHTh pEaJbHYIO0 KapTUHY
BBIOPOCOB, HEOOXOJMMO YUYUTBHIBaTh BECh JKM3HEHHBIH IIMKI TOIUIMBA (TMPOM3BOACTBO TOIUIMBA,
JIOTUCTHYECKas IESITENbHOCTD), a HE TOJNBKO BEIOPOCHI 13 BBIXJIOITHBIX TPYO.

5. BBIBPOCBI BUOTOIIVIMBA

Knaccuyeckue 3arps3HuTENN (OKUCH yIIIEpPOAa, YIIEBOJOPOAbl U TBEpAbIE YaCTHIIbI) TPUCYTCTBYIOT B
BBIXJIOITHBIX Ta3aX W3-32 HEMOJNHOTO TMpoIlecca CrOpaHWs TOIUIMBA, B TO BpeMs KaK OKCHIBI a30Ta
o0pasyroTcsi B JBUTATelle NPHU BBICOKHX TeMIlepaTypax KHCIOpOIOM W a30TOM W3 BO3ayxa. Bcex atux
MIPOIIECCOB HENB3s M30eXaTh W B ciydae OmororumBa. OgHAKO OMOTOILTUBO AEMOHCTPUPYET OoJiee HU3KHE
BBIOPOCHI KJIACCHYECKHUX 3arps3HSIONINX BEIIECTB (32 MCKIIOYEHHWEM OKCHJIa a30Ta), KaK BHJIHO U3 PUCYHKa
1, KOTOpBI TIpencTaBisieT cOOOM CpaBHEHHE BBHIOPOCOB Ui OMOAM3EIBHOTO TOIUIMBA M HMCKOIIAEMOTO
JM3EIFHOTO TOTLTUBA.

LEGEND [ 1 B100
[ ] B20

HC co PM NO, PAHC

+2

-13

— -93

Pucynok 3. M3meHeHue BBHIOPOCOB PA3IMYHBIX 3arps3HSIONIMX BEIIECTB MPH OOBIYHOM JU3EIBHOM
TOIUIMBE 3aMeHsieTcss dncThiM Omoamsenem (B100) mmm cmech, comepxkamas 80% nedremuzens u 20%
ouommszens (B20)

3arps3auTenu oOo3Hauarorcs abOpeBmarypamu: HC - obmume yrmeBomopoabl, CO — MOHOOKCH]
yraepona, PM — tBepasie yactunbl, NOx — okcnast azota 1 PAHC — nonnapoMaTH4ecKue yriIeBOAOPOIbI.

Ilpu paccMoTpeHMH BBIOPOCOB YIJIEKUCIIOTO Ta3za OMOTONJIMBO PAacCMATPUBAETCS KaK YIJICPOJHO —
HEHTpaNbHOE TOIIMBO-3TO O3HAYAET, YTO OHO HE IPOU3BOJUT HHUKAKUX YHCTBIX BHIOPOCOB YIIIEKHCIIOTO
raza. YIJIEKUCIBIH ra3, KOTOpBI BblOpacbiBaeTcst B aTtMocdepy HpH CXKUIAaHUM TOIUIMBA (2 B cilydae
OnosTaHONMa TaKXKe B Iporecce (epMEeHTAIlMH), BBIIENsAETCS U3 aTMocdepsl B mporecce (OTOCHHTE3A BO
BpeMsl pocTa pacTeHUH, MCHOJIB3YyeMBIX Ul IMPOM3BOACTBAa OHOTOIUIMBA. MTak, B ciydae OMOTOIUIMBA
CYIIECTBYET CBOCTO pOJa PELHPKYISAIHS YIJICKHCIOr0 rasa B OTJIMYME OT HCIOJIB30BAHUS MCKOMAeMBbIX
BHJIOB TOIUIMBA, KOTOPBHIE MPOM3BOAAT YUCTOE MOCTYIUICHHE YIJIEKHUCIIOTO ra3a B atMocdepy, Kak IMOKa3aHo
Ha pucyHke Ne 4.,
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ATMOSPHERE
QUMGSEEERE Emissions of CO,
Production and
use of fuel 2 units of CO, 4 units of CO, 6 units of CO,

L]
-
Photosynthesis

(Ethanol use) (Plant growth)

Fermentation Combustion
(Ethanol

production)

LITHOSPHERE o

a) b)
Pucynok 4. YmpomeHHbIH OanaHC YITIEKHCIOrO rasa a) Uil HMPOM3BOJAHBIX HedTH (MCKomaeMoe
TOTIINBO) U 0) /1 Ono3TaHOIa

IIpomecc, moka3zaHHBI Ha puc.4. 0, KOHEYHO, IPEJCTABISAET COOOH IJHUIIb OYEHb YIPOIIEHHYIO
TEOpeTHYecKylo KapTuHy. K coanieHuo, Takxe B ciIydae OMOTOILTMBA TIOSBJIISIOTCS OIpe/IeIeHHbIe YUCThIE
BBIOPOCHI JIMOKCHJIA YIJIEpOJa, a TaKXKe JAPYrMX MapHUKoBbIX ra3oB (metan /CHa/ u 3akuch azora /N20Y/).
OpHaKo cTeneHb ATHX BEIOPOCOB CHMIIBHO 3aBHUCHUT OT MCTOYHHKA, U3 KOTOPOTO MPOM3BOAUTCS OMOTOILTUBO, a
TaKXe OT croco0a NpoW3BOACTBA. Pa3nuuHble BUABI JEATEIFHOCTH, HEOOXOAWMBIE U IPOM3BOJCTBA
OouoToruMBa, TpeOyIOT oOIpeneieHHOro ToTpebneHus dSHepruu. Korma »Ta »Heprus moirydaercs U3
HCKOIIaeMOTO TOTIJINBa, 00pa3yloTcs ONpesieNeHHble BBIOPOCH yIIeKHcaoro raza. Kak yxe ynmoMuHaIoch, ¢
9KOJIOTUYECKOW TOYKM 3pEHUS OJHOM M3 BaXKHEHINIMX Ilefied HCIOJIB30BaHUS OMOTOIIMBA SBISIETCS
COKpaIlleHHe BBIOPOCOB MMapHHUKOBBIX Ta30B. YacTo ObIBaeT HENETKO OIEHUTH PealbHOE CHUKEHNE BEIOPOCOB
MIAPHUKOBBIX Ta30B, KOTJa MCKOMaeMoe TOIUIMBO (OCH3MH WM AM3ENbHOE TOIUIMBO) 3aMEHSETCS
OTIpeNieNIeHHBIM BUAOM OmoTorumBa. [y 3Toro HEoOXOAMMO THIATEIHHO M3YYHTH BECh JKH3HEHHBIN MK
ToruBa. To4HBIM OajaHc BBIOPOCOB MApHUKOBBIX Ta30B JOIDKEH OBITH COCTAaBJICH Ul KaKAOTO d3Tara
KU3HEHHOTO IIUKJIA.

EBponeiickuii coo3 pemmTensbHO MOJepKal HCIONIb30BaHNe OHOTOIUINBA, YCTAHOBUB YETKYIO IIEJh
Ha 2020 roxm, cormacHO KOTOpod 10 MPOLEHTOB OT OOIIEro KOJMYECTBAa TOIIMBA, HCIIONB3YEMOro B
TPaHCIOPTE, AOJDKHO MPOU3BOJUTHCS U3 BO30OHOBISEMBIX HCTOYHUKOB. [IOMHMO 3KOJIOTHYECKUX aCIEeKTOB,
9TO TaKXe JAOKHO HMETh HEKOTOpble ApYrHe IMOJOXKHUTEIbHbIE MOCIEICTBUS, TaKhe KaK CHU)KEHHUE
3aBUCHMOCTM  OT  HUMIOpPTHpPyeMOd  HepTH M  OOecmedeHue  IPOLBETaHHUS  ECTECTBEHHBIX
CENbCKOXO03AHCTBEHHBIX yroauii. OJHaKO CTAaHOBHTCSA BCe 0ojee OYEBHAHBIM, YTO OMOTOIIMBO HE BCEraa
[IOJIE3HO Ul OKpYXarolled cpenpl. VHTEHCHBHOE CEIbCKOE XO3MHCTBO C MCIOJIb30BAaHHEM OOJIBLIOTO
KOJIM4YecTBa yJOOpeHHl M 3alIUTHBIX CPEACTB TpeOyeT 3HAUNTENbHBIX 3HEPTeTHYECKUX 3aTPaT U MPUBOJUT K
BBICOKOH cTemneHH 3arpsisHeHus. PakTuyeckoe COKpalleHHE BHIOPOCOB MapHHKOBBIX IA30B YacTO SIBISETCS
HE3HAYHUTENbHBIM , a MHOTJA JaXe COMHHTENBHBIM. Il0 HEKOTOpHIM MaHHBIM, pa3HbIE BHUABI OMOTOILUIMBA
MIPOU3BOIAT Oojee BBICOKYIO CTEHEHb BHIOPOCOB MapHUKOBBIX ra30B, YeM HMCKomaeMoe TOmiauBo. Ilomumo
9TOTO, TIOSABJSIOTCS W JPYTHE HEraTHBHBIE JKOJOTMYECKHE, a TaKXKe COIHMaJbHBIE M IKOHOMHYECKHE
MTOCTIEICTBUS, TaKHe KaK 3arps3HeHHe MOYBHI M TPYHTOBBIX BOJ, CHIDKEHHE OMOpa3sHOOOpasus, pocT IeH Ha
IIPOJIOBOJILCTBHE U 000OCTpEeHHUE MPOOIIEM rojlofja B CTpaHax TPEThEro MUpa.

INostomy EC mpomsBen ompeeneHHBIA IMepecMOTp MOJIWTHKH B obiacTé OmororummBa. llemeBoe
3HaueHne Ha 2020 rox mO-MpeKHEMY LEHHO, HO HAaCTOSTENbHO IOAYEPKHUBAETCS HEOOXOIUMOCTh
YCTOMYMBOTO MPOU3BOACTBA OWOTOIUIMBA. BHOTOINIMBO MOIKHO COKpaTHTh (DaKTHYECKOe COKpalleHue
BBHIOPOCOB MAapPHUKOBHIX Ta30B 10 CPABHEHMIO C MCKOMAEMBIM TOIUIMBOM I10 KpaiHel Mepe Ha 35 MpOIEeHTOB.
B nepuon nmocne 2017 roma 3TOT mokasaresb yBelIuuuTcs Ha 60 MPOIEHTOB.

6. BUOTOIIVIMBO IIEPBOI'O, BTOPOI'O U TPETBEI'O IIOKOJIEHUA

buotonnmBo KOMMeEpYECKH HPOU3BOIAUTCS U3 CEIbCKOXO3SMCTBEHHBIX NPOAYKTOB, TPaIULIMOHHO
NpenHa3HauYeHHBIX U1 MMTAaHUS YeJ0OBeKa W/WIM KOpMa JUIsl )KUBOTHBIX — 3TO TaK Ha3blBaeMble OMOTOILINBA
IIepBOTO MOKOJCHUA. TakuM 00pa3oM, MOBBINICHHBIH CHPOC HA 3TH MPOMYKTHI MPHUBEIET K POCTY IIEH HA
MPOJOBOJBCTBUE WIU Ja)Ke€ CIPOBOLIMPYET HApYIICHUS B IEMOYKE MOCTAaBOK MPOAOBOJILCTBUSA. Kpome Toro,
MHTEHCHUBHOE CEJIBbCKOE XO3SHCTBO TPEOYeT 3HAUMUTENBHBIX 3aTPaT YHEPTHH M UHTEHCHBHOIO HCIIOJIb30BAHUS
yIOOpEHUH ¥ CPENCTB 3allUThl — TUIWYHBIM MPUMEPOM SIBIITIOTCS KYyKypy3a, COs, a TaKXe parc.
[IpousBoacTBO OHOTOIIMBA M3 ITHX HCTOYHHUKOB YacTO XapaKTEePHU3yeTcs HU3KOW YHCTOW BBIPAOOTKOM
SHepruu (Kak BUIAHO W3 TAONMWMIBI 2) M CKYIHBIM WM JaXe COMHHUTEIHFHBIM COKpAIleHHEM BBHIOPOCOB
MMapHUKOBBIX Ta30B. C Jpyrol CTOPOHBI, OMOATAaHON M3 CAaXapHOTO TPOCTHUKA OTIMYACTCS OTIUIHOU
MIPOU3BOAUTEIHLHOCTHIO SHEPTUH, YTO TO3BOJICT 3HAYUTEIHLHO COKPATHUTH BBIOPOCH MAPHUKOBBIX Ta30B. DTO
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0Ka3aJIoCh OYEHb YCIEIIHBIM B TeUCHHE AECATUIICTHH B bpasuimu, mOCKONBKY 3Ta CTpaHa TakKuM 00pa3om
n30exkana SHEPreTHYSCKOM 3aBUCHMOCTH OT MMIOpTHpyemoil HedTu. K cokaneHHio, caxapHbI TPOCTHHK
TpeOyeT TPONMYECKHUX WIIH, MO KpaiHeHd Mepe, CyOTpONHMYECKHX KIMMATHYECKHX YCIOBHH M IO3TOMY He
SIBJISIETCS aIEKBAaTHOM KYJIBTYPOU JIsl €BPONENCKUX CTPaH.

Tabmuna 2. CpaBHeHHe OWOTOIUIMBA, NMPOW3BEIEHHOTO M3 DPAa3IMYHBIX HCTOYHUKOB (* - emie He
JOCTYIIEH B KOMMEPYECKOM MaciiTade)

Ucrounuk mist
I'enepatop Beixon sHepruu u
MIPOU3BOJCTBA Tun 6uorommBa Crpana
6uoTorMBa K03((ULIHEHT BBOJA
OroTOIIHNBa
1. CaxapHblil TpocTHUK | brosranon Bpazunus 8
1. Kykypy3a brostanon CIOA 1,3
1. Maciio parcoBoe bruoausens EBpona 2,5
2. JlurHouemronosa buostanon * 2-36
2. Bogopociu buonuzens * -

BuoTOmIIMBO BTOPOr0 M TPETHEro0 IMOKOJEHHS JaeT BO3MOXHOCTh M30€KaTh KOHKYPEHIIUU MEKIy
MIPOU3BOJICTBOM TIPOAOBOJIBCTBHS M dHEpPruu. [IpoW3BOACTBO OMOTOILIMBA BTOPOTO M TPETHETO IMOKOJICHHS
HE HCIOJB3yeT ChEAOOHBIC YaCTH PACTCHUI W HE KOHKYPHPYET C MPOU3BOACTBOM MPOAYKTOB IMUTAHUS IS
ITaXOTHBIX 3EMeNIb M, TaKUM 00pa3oM, IPEACTaBIsACT COOOH TepcleKTHBHOE penieHne Ha Oymymee. K
CO’KaJIEHUIO, JTHU IPOIIECCHl B HACTOSIIEEC BpeMs pa3padaThIBAOTCSA B 1a0OpaTOPHBIX MacmiTabax W eme He
TOTOBBI K KOMMEPUECKOMY YPOBHIO.

bruosTanon, MONYyYEeHHBI W3 JHUTHOLEIUTIONO3BI, OTHOCHTCA K OHOTOIUIMBY BTOPOTO ITOKOJCHHSL.
[TockonmbKy memTrono3a SBISIETCS HanOoJee pacHpOCTPaHCHHBIM OPTaHMYECKHM COCIWHEHHEM B IPUPOJIE,
9TOT MPOIECC MO3BOJSAET MPOU3BOIUTH OMOATAHOI U3 PA3IMYHBIX BUJOB PACTHUTEIBHOTO CHIPhA. B kadecTBe
HMCTOYHUKOB JUIS MPOW3BOJACTBA TOILIMBA MOTYT CITY>KUTh PACTHTEIBHBIC OTXOJBI (KaK, HAIpUMep, CTeOnn u
JUCTBSI KYKYpY3bl), OTXOBI AepPeBOOOpaOATHIBAIOIICH MPOMBIINITICHHOCTH (IlIeTa, OMUJIKH) HIIK HEKOTOphIC
MHOTOJICTHUE TpaBbl (MOJOPOXKHUK, MHUINAHTYC W T.[I.), PAacTyIlHe HA TOYBE HU3KOTO KadecTBa, HeE
MPUTOTHOM ISl MHOTHX JIPYTHX CEJIBCKOXO35MCTBEHHBIX LETEH.

broam3ensHOEe TOTUIMBO, MTOyYaeMoe U3 BOJOPOCIEH, YacTO 0003HaYaeTCs KaKk OMOTOILTUBO TPETHETO
nokoJieHust. Bogopociu pacTyT oueHb ObICTPO M He TPEOYIOT II0IOPOIHOM ITOYBBI, 3 TOJIBKO COMTHEYHOTO CBETa
M YIJIEKUCIIOro raza. MOXXHO HCIOJb30BaTh YIJIEKUCHBIA ra3 € AJIEKTPOCTAHIIUN WM TEIJIOBBIX CTAHIMM.
Bonopocnu garoT camyro BBICOKYIO YPOKalHOCTh Ha €IMHULY IIJIOIIA 1, KaK BUIHO U3 PUCYHKA 5.

3000 1

2500

2000

Iiha

1500

1000

500

[e]

Pucynox 5. YpoxalHOCTh Omomu3ens Ha eOUHUITY Tutommamu (Ji/ra) IUis pa3iudHBIX BUAOB: 1 -
BOJIOPOCIH, 2 - KOKOCOBBIH Opex, 3 - MaclIuyHas maibMma, 4 - parc, 5 - cos, 6 - apaxuc, 7 — OJICOTHEYHUK,
HCXOJISl U3 JINTEPATYPHBIX JTaHHBIX

7. AHAJIN3 ’KU3HEHHOI'O HUKJIA

Kak yxe ynmomuHanoch, KpailHe Ba)KHO IPOBECTH TOYHBIM aHajiu3 KMU3HEHHOTO I[MKJIa KOHKPETHOTrO
Bujga OworormmBa. HeoOxomumo paccuuTaTh JHEpPreTHYecKWi OajaHc, a Takke OalaHC BBIOPOCOB
MMapHUKOBBIX Ta30B. Bce AEWCTBUS, KOTOPHIC TWOSBJIAIOTCS B IIPOIECCE, MOJKHBI OBITH MPHUHATH BO
BHUMAHHE, YTOOBI TMOJNYYHUTh NMPAaBWIBHYIO KapTUHy. Hampumep, Ans BO3IETbIBAaHUS MACIWYHOTO parica
ONTHMAJIBHBIM sIBJIsIeTCsA HeWTpanbHbIii pH moussl (7,0). B cimydae KuCOH MOYBBI M3BECTh YacTO J0OABIISIOT
it moBeieHuss pH mouBsl. OpHako, kak wm3BecTHO Tamcupuporo m Mepdwu, eciyu BKIaJ M3BECTH HE
YUUTHIBAETCS B OajaHce, OLlEHKAa HE SBJIACTCS MPaBUIBHON, MOCKOJIBKY IMPOU3BOJACTBO U TPAHCIIOPTUPOBKA
W3BECTH OKAa3bIBACT HEKOTOPOE BIMSHHEC HA DHEPreTHUCCKUH OanaHC W 3HAYNTENHFHOE BIUSHUE Ha OamaHc
BBIOpPOCOB MapHUKOBBIX Ta3oB. JupektuBa EC ueTko ompenenser mporeaypy pacuera oOHmINX (YHUCTHIX)
BBIOPOCOB, TIOJNYYEHHBIX B PE3yJIbTAaTe HWCIOJIB30BaHUS TOIumBa [9]. BBIOpOCH paccUMTHIBAIOTCS, KOTIa
SKOHOMHS BBIOPOCOB BBIUMTACTCS W3 BBIOPOCOB, Tpou3BeAcHHBIX E=Eprod — Esav (1). B Tabmume 2
MTOKa3aHbl PAa3IUYHBIC BKJIAIBl B BBIOPOCHL, CBS3aHHBICE C IPOU3BOJCTBOM M HCIOJB30BAHHEM TOILTHBA
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(mepmon), a Taxoke ¢ skoHomuel sHeprun (Esav) 3a cyer ncnoiap3oBaHus OMOTOILIHBA.
Tabnuua 3 - Bruiag B 001uii 00beM BIOPOCOB NAPHUKOBBIX Ta30B Jijisi OMOTOILIMBA

[TpousBenerHbie BEIOPOCHI (Eprod) OxoHOMUS BEIOPOCOB (Esav)
Cec €sca | DKOHOMHSA BBIOPOCOB 3a CUeT YIyYIIEHHOTO
BBIOpOCHI OT BIpaIIUBaHUS ChIPBS. 9
YIIPABJICHHS CEIECKUM XO3SHCTBOM
el €ccs | DOKOHOMHS BBIOPOCOB B pe3ynbraTe
BbIOpochl, BhI3BaHHBIE H3MEHEHHEM
yNaBIMBAHUSA YIJNIEPOAa U TE0JOTHYECKOTO
3eMJICTIOSIb30BAHUS
XpaHeHUs
ep €cr | DOKOHOMHUS BBIOPOCOB B pe3ynbrare
BrIOpoch! B pe3ynbrare nepepaboTKu
yIIABIMBAHUS M 3aMEHBI yIieposaa
e | Beibpocwr ot TpancmopTa u €ee | DOKOHOMHSA BBEIOPOCOB oT n30BITKA
pacrpeieneHusl. AJIEKTPOIHEPTUU OT KOTCHEpaIlluu
€u BpIOpOCH! M3 MCIONB30BaHUS TOILIMBA

W3 Tabmuiiet 2 SCHO BUAHO, YTO MHOTHE BUIBI ACATEIHHOCTH BHI3BIBAIOT BHIOPOCH MTAPHIUKOBEIX I'a30B
WM MOTYT CIIOCOOCTBOBATh SKOHOMHH BBIOPOCOB. I109TOMY HEBO3MOXKHO ONPEACIUTh PEAbHYIO BEIUIHMHY
BBIOPOCOB 0€3 TOYHOIO aHaIM3a KU3HCHHOTO ITUKJIA TOIIMBA. BEIOPOCH JOKHBI OBITH BRIPAXKEHBI B Macce
CO: na eqununy sHepruu tormusa (r CO2 / MIx).

DKOHOMHST BBEIOPOCOB MAPHUKOBBLIX T'a30B IMPH 3aMEHE MCKOITaeMOro TOIUTMBA (OCH3MHA, TU3EITBHOTO
TOILTMBA) OMOTOIIIIMBOM MOXKET OBITh MPOCTO PacCUNTaHa ¢ MOMOIIBIO dKBanaizepa (2) [9].

EF _'EE

Saving = £
i 2

B ypaBuenun (2) EB o0o3nauaer o0mue BEIOPOCH MapHUKOBBIX Ta30B, TIPOU3BOIUMBIE OHOTOIITHBOM
(xoTOpbIe paccuMTHIBalOTCS ¢ momolnbio ypaBHeHus (1)), a EF o0o3Hauyaer oOuiye BHIOPOCH HCKOIIAEMOTO
toruBa. Korga peds MAET O KOHKPETHOM BHIE OHOTOMIMBA, OOBIYHO CYIIECTBYIOT pPa3iIMYHbBIC
MIPOM3BOCTBEHHBIE MPOIEAYPHI, BKIOUasi MHOKECTBO BAPHAHTOB, KACAIOMIMXCS MAHHUITYJSAIUN C OTXOAaMH
U TEXHOJOTHMYECKHX neranei. Jns Kaxnoil mpouemypsl cieayeT MPOBOAWTH KaK J3HEPreTHYeCKHe, TaKk M

BBIOPOCHI TTAPHUKOBBIX Ta30B, M MOKHO MTPOBECTH CpaBHEHHE /UL BHIOOpA ONTUMANIBHOHN mporenyps! [11].

KOH®JIMKT UHTEPECOB
ABTOpPBI TOATBEPKIAIOT, YTO IPECTABICHHBIEC TAHHBIE HE COJlEPKAT KOH(INKTa HHTEPECOB.

8. 3BAK/IIOYEHHUE

JI0BOJIBHO CIT0’KHO ITPOTHO3UPOBATh, KAKOH U3 aJIbTEPHATHUBHBIX PEKUMOB BOXKIECHHSI aBTOMOOMIIS OyAeT
npeobnanats B Oyaymem. [Tockobky 3aMeHa IPOU3BOAHBIX HEYTH OMOTOIUIMBOM MOXKET OBITH OCYLIECTBIICHA
OTHOCHTEIBHO ITPOCTO, MOYKHO OXKHATh, YTO OMOTOIIIIMBO OyJeT UTpaTh BAKHYIO poiib. TeM HEe MEHee CieayeT
[IPUHUMATh BO BHUMaHHE, YTO ONOTOIIIMBO HU B KOEM CIIydyace He JOJDKHO BHEAPSTHCS HU 110 KakoH 11eHe. Tobko
9TH BHJIBI OMOTOIIMBA, KOTOPHIE IPOM3BOAATCS Ha YCTOMYMBOI OCHOBE, MPEACTABIIIOT COO0H aaeKBaTHYIO
3aMEHy MHCKONAaeMbIM BHIaM TOIUIMBA W MOTYT 3HAUUTEIBHO CIIOCOOCTBOBATH COKPAIICHHIO BHIOPOCOB
MTapHUKOBBIX Ta30B M, CJENOBATENbHO, YIIIEPOAHOTO Ciella, a TakKe JPYTMX HETaTHBHBIX BO3JEHCTBHHA Ha
OKpYKaloIIylo cpemy. st 9Tol 1enu KpaifHe BaykHO, 4TOOBI 15 KaXKI0T0 BUja OMOTOIJIMBA [TePe BHEAPEHUEM
OBUT TPOBE/ICH TOYHBIN aHAITN3 KU3HEHHOTO IMKJIA TOTIJINBA C a/IeKBATHBIMA OaJlaHCaMH M KPUTUYECKH OI[CHEH.
Koraa atoro ymaercst m3bexarsb, 3¢¢deKkT MoxeT OBITh MPSAMO NMPOTHUBOIOIOKEH NEPBOHAYAIBHOW LENH —
IIpUHECTU OOJIBIIE Bpe/ia OKPY’KaroLIel cpelie, YeM IOMIb3bL.

8. RESOLUTION

It is quite difficult to predict which of the alternative driving modes will prevail in the future. Since the
replacement of petroleum derivatives with biofuels can be carried out relatively simply, biofuels can be
expected to play an important role. Nevertheless, it should be borne in mind that biofuels should never be
introduced at any price. Only these biofuels, which are produced on a sustainable basis, represent an
adequate substitute for fossil fuels and can significantly contribute to reducing greenhouse gas emissions
and, consequently, the carbon footprint, as well as other negative environmental impacts. For this purpose, it
is extremely important that for each type of biofuel, an accurate fuel life cycle analysis with adequate
balances is carried out and critically evaluated before implementation. When this can be avoided, the effect
can be directly opposite to the original goal — to do more harm to the environment than good.
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