


3ajaeTca mioTHOCTHIO Bogbl npm 4°C (1000 kr/m® umu 10°AHH). Hedrs maor-
HOCTBIO BBILIC 3TOr0 YpOBHA CUHTACTCHA CBEpXTﬂ}KEJ!Ofl, a MOJ9 OCTaJbHBIX THIOB
Hedrell NPHHATO CAeRyOuiee AejeHHe IO IJIOTHOCTH: TaXedas HedTb— 1000—
920 kr/m® (10,0—~22,3°AHM), cpepuas uedprr — 920—870 Kr?w (22,3—
31,1°AHH) u nerkas nedts — menee 870 kr/m3 (Gosee 33,1°AHN).

Ilpupoonetii 2a3 —3To Ta YacTh NPHPOAHBIX YIJIEBOAOPOIOB, KO-
TOpasl cylecTByeT B ra3o00pa3HOM COCTOSHHH WJIH pAacTBOpeHa B
HeTH B TJIACTOBHX pesepByapax M IpejcTaBjser coGoft ras mHpH
arMoc(epHBIX TeMIepaTypax H [ aBJeHHH.

T'asokondencarnoie 9#UOKOCTU — NPEACTABISIOT cOGOH TY uYacThb
TPUPOAHOTO rasa, KOTOpas B IJIACTOBBIX YCJNOBHSAX B MPHPOIHBIX
pesepByapax CylllecTByeT B ra3oo0pa3HOM COCTOSHHH JuOO pacTBo-
pena B HepTH H NepeXOJHT B razoo6pa3Hoe COCTOSIHHe B Ipollecce
NOOLIUM, HO Ha Ha3eMHHIX yCTAHOBKaX MpeBpaluaercs B KHIKOCTb.

IIpupodnsie cmoab.— 3TO Ta 4YacThb NETPOJieyMa, KOTOpas Cy-
I[eCTBYeT B eCTECTBEHHBIX 3ajleXaX B IOJNYTBEpPAOM HJH TBepIoM
COCTOAHHH. VX BsI3KOCTb B IIACTOBHX YCJOBHSIX HpeBHIAeT
10000 mIla-c. Tlepen mepepaboTKoii MpHPOAHBIX cMoa Tpebyercs
HX clelua/ibHasi npenBapHurebHass o6paboTka. K mpuponHBIM cMo-
JaM OTHOCSTCS NpeKie BCel0 NPUPOHBIe GHTYMEL.

Hcxons w3 cjoxkuBllefics CTPYKTYpBl CHIpbeBOH 0asel X Tpa-
AHLHMOHHHM pecypcaM nag IPOHRBOJACTBA MOTOPHBIX TOI-
JUB cJleflyeT OTHECTH YIJeBOJNOPOAH, XapaKrepHayeMble NOHATHeM
«chlpast HeTb», HO BKJIOUAIOLUIHe TOJBKO JIeTKHe H CpelHHE ee
BHJIHL

K ajnbTepHaTHBHHEIM pecypcaM (HeTpaaHUHOHHHIM)
JJIL HellOCPeACTBEHHOI'O NPOU3BOJCTBA MOTODHBIX TOIJIHB MOTYT
OBITb OTHECEeHH CJjelyIOIlHe: TAXKeJbe He(TH, IPOMBILJIEHHAS TeX-
HOJIOTHS OGBIYH, TpaHCHOpTa H IHepepabOTKH KOTOPHIX B HACTOS-
Iee BpeMsi He IOJIHOCTBIO oTpaboraHa JHG0 HEKOHKYpPeHTOCIOCOO-
Ha 1O CPABHEHHI0 C HMEIOIIHMHCS TEXHOJOTHAMH I/ OOBIUHBIX
HedTell MpH CyIIeCTBYIOIIHX YPOBHSIX 3aTpaT; NMPHPOJAHble GHTYMBI
BO BCeX HX DA3HOBHIHOCTSIX H TpOSIBJEHHSAX; KaMeHHBble H Oyphie
YIJIH; TOpIOYHEe CJIaHIBl; NPUPOAHBbIH (ecTeCcTBeHHBIH) ras; BTOpHU-
HHl€ pPecypcH, BKJIIOYAIOMHE CXKHXKEHHHH ras (yrieBomoponsl
C;—C,), nonyuaeMulfl IpH nepepaboTKe He(TH, IPHUPOIHOrO H TO-
IyTHOTO ra30B, 4 TaK¥Xe KOKCOBH, JOMeHHHH, reHepaToOpHbIl Iassl
H 1p.; GuoMmacca (apeBecHHa, MOPCKHE BOJOPOCJH, CENbCKOXO03Ii-
CTBEHHBIe KYJBTYpPH H OTXOJbl HX NepepalOTKH H HCIIOJAb30BAHHS
H T ).

AnbrepHaTHBHBIE CHIpbeBHle pecypchl IO CBoeMy XapakTepy
MHOTOQ YHKI[HOHAJBHEL. DTO MPOSBJsSeTcsd B BHIOOpe TEXHOJOIHH LIS
OJIHOTO M TOrO 3Ke CBIpbS H INOJYUEHHH Pa3J/HYHBIX BHIOB TOILIHB,
a M3 CHpb PA3JNHUHBIX BHIOB — OJHOTO H TOrO *e TomauBa. Bos-
MOXKHBIe HanpaBJ/eHusl NepepaGOTKH OCHOBHBIX HCKOTaeMBbIX 3Hepre-
THUECKHX PecypCOB B MOTODHBle TOM/IHBA TOKasambl Ha puC. 1.1.

Puc. 1.1. OcuoBHble HalpaBieHHs NepepalOTKH HCKONAEeMBIX BHROB  Chipbd
B aJbTepHAaTHBHEIE MOTODHHE TOMJHBA —_—
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[lon anbTepHAaTUBHEHMHY MOTOPDHBMH TONJHBAMH
clejyer TMOHMMarbh HoJydyaeMble H3 HeTPaJMIHOHHHX BHJOB CHIpbS
JXKHJKHe ¥ razoobpasHble TOIIMBA, KOTOpHE MOTYT OBITh HCIOJB30-
BaHH B MOOMJBbHBIX 3HepPrOyCTAHOBKAX TPAHCIOPTA, CeJbCKOr0 XO-
3s1ficTBA, MPOMHIIIEHHOCTH, CTPOHTENBCTBA, KOMMYHAJbHOTO XO35H-
CTBa.

K takuM MOOGHJBHHIM YCTAaHOBKAM OTHOCATCA KapOlrOoparOpHbIe
ABTOMOGHMJ/IbHEIE ¥ TOpLIHeBHle ABHAIWOHHBIE JBHraresH, OBICTPO-
XOJHHE aBTOTpPAKTOpHHe, TeNJOBO3HHE H CYyJOBHE [H3e/H, cpelHe-
H MaJooGOpOTHHE Ju3eJH, TypOOBHHTOBHE H TypOOpeakTHBHBIE
JBUTATEJ]H aBHAIMOHHOH TeXHMKH, razorypOHHHEBIE YCTAHOBKM BOJ-
HOTO TpaHclopra.

ITo ¢u3MKO-XHMHUUECKHM CBOHCTBAM M YCJOBHSIM XpaHEHHs Ha
6OpPTY TPAHCIOPTHHIX CPeACTB aJbTepHATHBHEE MOTOpHHE TOIUIMBA
MOTYT GHITH pasjesenbl Ha Tpu rpymmnsl [13].°

1. TonnuBa Ha HedTAHON OCHOBe ¢ AOOABKaMM HeHEePTSAHOTO
NIPOHCXOKIEHUST B BHje KHCJIOPOLCOJAepHAIUX COeJHHeHHfl (Crmup-
TOB ¥ 3()UpOB, BOJHO-TOIJIMBHEIX 3MYJbCHH); IO 3KCIJIYyaTAlHOH-
HHIM CBOHCTBAM OHH OJIM3KH K HeTSHBHIM JHCTHJJISTHHIM TOI-
JIMBaM.

2. CunrernyeckHe (MCKYCCTBEHHHIE) KHJAKHE TOIJIMBA, HIeHTHY-
nble (i GJM3KHE) 10 CBOHCTBAM TPAaJHIHOHHBIM He(hTAHBIM TOII-
JHBaM W ToJydYaeMHe IIpH TepepaloTKe KHAKOTO, ra3zo00pasHoOro
WJIM TBEpAOTO ChIpbsi. B a3ty rpymnmy Moryr OHITH OTHeceHH OeH3H- .
HBl, peaKTHBHHE, [H3e/IbHBE H Fa30TypOHHHBE TONJWBA, TOJYYEH-
Hble H3 TSKEJABIX HedTel, NPHPONHBHIX OHMTYMOB, YIJs, TOPIOUHX
caauieB, GeH3HHBl, MOJNyYeHHBe W3 MeraHoJja B mpouecce «Mobily,
a TaK¥e TOIJMBA, NOJydeHHHe npsiMbiM cuHTesom u3 CO u Ho.
Crona e MOXKHO Oulo OBl OTHeCTH M He(TSAHHE MOTOpHBIE TOILJIH-
Ba, MOJIyyaeMble B TpOLECcax TepMOKaTaluTHUeCKof NepepalboTku
HE(TSHOTO CHIPbsi, OCYIIECTBJSEMOH C ILENbI0 yBeJHUYEHHsS HX BBHI-.
X0/a M3 HeTH WM YJyulleHHs KauecTBa, OJHAKO BO H3bexanue
OCJIOKHEHUSI B TEPMHHOJIOTHH Liejiecoo0pasHo CUUTATh TAKHE TOIm-
JIUBA TPaJULHOHHBIMH HJIM HePTAHHMH.

3. Hene(prsinbe TOMJIHBA CYI{eCTBEHHO OTJHYAMOIIHECS N0 (H-
3UKO-XMMHYECKHM H 3KCIJyaTAlUMOHHBIM CBOHCTBAM H (B OTHEIBHEIX
clydasx) TO arperaTioMy COCTOSHHIO OT TpaaMuMOHHBIX. K 370i
rpymne Moryt GBITh OTHeCeHH CIUPTOBBle TONJIHMBA, MpHUMEHgeMble B
YHCTOM BHAE (MeTaHOJ, 3TAHOJ H HX CMeCH C BBICIIHMH CIHpTa-
MH), a TakkKe razoo0pasHble TOIIMBA — NPHPOJHEIL KOMIIDHMHPO-
BAHHBIl (CXKATHH) ras, IPHPOIHBIN CKHKEHHBIH ras, CKHKEHHBIH
nedrsAHON ras (mpoman-6yraH), aMMHAK, BOJOpOJ, TeHepaATOPHHI
M J[pyTHe MCKYCCTBeHHLIe I'ashl.

B cBS3M ¢ He3HAUHTEJbHBIMH H3MeHeHWSMH, a B psle cjayyaes
W COXpaHEeHHeM TEeXHHKO-3KCIIyaTaHOHHBX XapAKTEPUCTHK aABTO-
mMoGusiell, MpH WCNOJB30BAHMH AJIbTEPHATHBHBIX TOIJIHB TEPBHIX
IABYX TPyIn 1esecoo6pasHocTb H 3(P(HeKTHBHOCTbL UX MpPHMEHEHHS
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onpeneNsioTcss pecypcHodl 6a30fl M TeXHHKO-KOHOMHUECKHMH IOKa-
3are/IIMH ITIPOH3BOACTBA TOIMHB. JlJsi HCIONB30BAHHS TOIIUB
TpeTbefl Tpynnbl HeoOXOAWMO MOAMQPHIHMPOBATHL ABHTATENH W HC-
N0Jb30BaTh clienHanbHble 60pPTOBHE CHCTeMH XpaHeHus. Tax, mpu-
pPOAHHH Ta3 MOXKHO XpaHUTh HAa OOpTY TPAHCIOPTHOIO CpejicTBa B
cxkaToM BuJe noj AassaedneM 20 MIla uiu B :KHAKOM BHIE B KpHO-
TeHHHX eMKOCTAX, BOJOPOJ—B XKHIKOM BHIE WJIH B COCTaBe Me-
TAJJIOTHAPUAOB H T. A. TakuMm o06pa3oM, 3¢ eKTHBHOCTh NpHUMEHe-
HHS TOIJIHB N&HHOH TpPYINHl OIpele/sieTcs TeXHHKO-3KOHOMHYECKH-
MM NOKasaTeJsMH Kak IIpOLEeCcCOB IPOM3BOACTBA TOMJUB, TakK H
TPaHCIOPTHOTO mpouecca. Kpome TOro, mpHMeHeHHe 3THX TOIJIHB
TpebyeT CO3/aHus CrelHaJbHON paclpeneJUTeJbHOH CETH.

B caMocrosrtenbHyo IpyINy BHAEASIOT N00ABKH HeHedTSHOro
NPOUCXOXKAEHUST — CIUPTH, IPHUPOAHBIH ras, BOIOPOL H Ap.—C aB-
TOHOMHOH, pasneJbHON OT OCHOBHOTO HedTSHOTO TOILIMBA mojadel
B JBHrareib (4ro tpebyer n0o000OpynOBaHHUS CHJIOBOH YCTAHOBKH H
HAJUYHS ABYX TOINIHBHHIX 6aKoB). DdpeKTHBHOCTE HCNOJb30BAHUS
TOIJIKBA B MOJNOOHBIX CHCTeMax onpejensercs, Hapsily ¢O CTOH-
MOCTBIO TOIIJINB, TEXHHKO-3KOHOMHYECKMMH IIOKa3aTeJsiMH TpaHC-
MOPTHOTO Tpolecca H 3aTpaTaMH Ha A0000pyjpoBaHHe 3HEPTOCHJO-
BOH YCTAHOBKH. _

Jns npaBuibHO# OLEHKH 3()()EKTHBHOCTH CHCTEMBI «TOIJIHBO —
NBUraTe/ib» C YYeTOM TpeNJIOKeHHOH KJIacCHQHKALHH Hapsiay C
onpejneaenHeM 3()GheKTHBHOCTH IIPOM3BOACTBA TOIJIHB HeOOXOLHMO
YUHTHBATh ¥ KOMIJIEKC TE€XHOJIOTHH H 3aTpar, CBSi3aHHBHIX C IpHMe-
HeHHEM AJbTepPHATHBHHIX TOIIHB H HX COBMECTHMOCTBIO C JBHra-
TeJIeM.

1.3. 3KOHOMHYECKAS OILEHKA CHIPLEBOM BA3bl

[lenecoo6pasiocTh HCNMOMAB30BAHHS TeX HJIH HHEIX BHIOB CHpPbS A5
NOJIyYeHHs] MOTOPHBIX TOIVIHB BO MHOTOM ONpelelsiercs pecypCHO-
5KOHOMHYECKUMH (haKTOpAMH, T. €. HaJUYHEM [OCTATOUHHX 3ama-
COB, TeXHHYECKMMH H 3KOHOMHUECKMMH INOKAa3aressiMU JOOHUH mep-
BHUHHX pecypcoB. ['0BOpSi 0 pecypCcHO-CTOHMOCTHOH OlleHKe mep-
BHYHHX MCTOUHWKOB 3HEPTHH, cjyXKallHuxX chpbeBoil 6asoit ajas mo-
Jy4eHUs] MOTOPHBIX TONJIMB HJH 3aMel[aloliHX OpraHWYecKoe TOII-
JIHBO, CJI€JyeT OTMETHTb, YTO JaHHHE O MHDOBEIX 3alacax 3HeprUH
MMelOT TNpPHOJIHKeHHBH Xapaxrep, oObsCHSIEMHH HeAOCTATOYHOM
pa3Be/laHHOCTBIO pecypCoOB M YCJOBHOCTRIO OTHECEHHS HX K KaTero-
PHH TeXHHYeCKH W KOHOMHUYECKH HM3BJeKaeMHIX. BclejcTBHe 3TOTO,
MHEHHUS| PA3IHYHEIX TOCYAAPCTBEHHHIX H MeXIYHAPOIHBIX OpraHu-
3aiuM, YaCTHEX KOPIOpAanuH M GHpM, a TakkKe OTAEeJbHHX ClieliHa-
JIHCTOB MO 3amacaM MHPOBHIX 3HEPTeTHUECKHX PECypCOB W IPOTHO32
HX moTpelJ/IeHHs YacTo CYIIECTBEHHO P A3JIHMYHHL.
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AHanu3 Marepua/ZioB IO 5KOHOMHUECKOIl oOleHKe HeTSHBIX pe-
cypcoB 3apy0OexHBIX cTpaH {5, 14] nokasa, uro 3atrpaTsl Ha AOGH-
gy HedTH B OOJibIIeH Mepe ONpele/AIOTCS TaKuMH (akTopaMiu, Kak
pasMepsl MecTOpOXKAeHHs (BejuuMHaA 3anacoB Hedrtu), raybuHa
3ajieraHus NPOAYKTHBHBIX TOPHU30HTOB, I'JIyOMHA AHa MOpA B akKBa-
TOpPHAJBHBIX pailoHaX A00BIYH, NPHPOAHO-KIMMATHUECKHE YCJAOBHA.
Buusinne stHX ($akTOPOB KOMIJIEKCHO H HeOJHO3HA4HO, T. €. CTe-
TeHb BO3AEHCTBHA OJAHOrO B 3HAUHTE/]bHOH Mepe onpefessercs (ycH-
JIMBaeTcs WM yMeHpLlaeTcsl) Ha/lnukeM Apyrux c¢akropos. Kpym-
HOCTh He(TAHOIO MeCTOPOXKJEeHHs NpPH INPOUYUX paBHBIX YCJOBHAX
BecbMa CyluecTBeHHO BJ/HseT Ha BeJuuuHy 3atpar Ha Ro06wuy, HO
TOJIBKO IIPH OTHOCHTeJBHO HeOOJIBIIHX 3HAYeHHAX 3TOTO IoKasaTe-
Jis. YBeJuYeHHe H3BJeKaeMbIX 3anacoB Hedptu ¢ 5 go 50 MaH. T
BeJeT K yMeHbleHHI0 yAeJbHbIX 3aTpaT NOuTH B 3 pasa, ¢ 50 1o
100 mMaH. T—toabko Ha 20%, co 100 mo 200 MJAH. T— JHIb Ha
109% c nocieayoluedl NPakTHUeCKOH cTabu/au3alluedl YpOBHA ynaeJib-
HBEIX 3aTpaT Ha J0ObIuy IpPH BO3pacTaHHH KPYIHOCTH MeCTOpOXKJe-
Hud oT 200 go 500 mJH. T.

YBenudeHue rayOHHEL AHA B aKBaTOPHAJ/bHHIX pafioHax ¢ 25 10
250 M moBbIlaeT yxeJbHble 3aTpathl B 6—7 pas, ¢ 250 10500 M —
B 2—2,5 pasa, ¢ 500 go 1000 M —B 1,3—1,5 pasa, npuueMm 3TO
NOBHLIeHHe TNPpAaKTHUeCKH He 3aBHUCHT OT KPYNHOCTH MeCTOPOX-
IeHHS.

CreneHb BO3j1eHCTBHS Ha BeJHYHHY 3atpaT A00bIYM HedTH, Iy-
6uHBl 3a/eraHusg NPOAYKTHBHOIO MOPH3OHTA CYLUEeCTBEHHO yCHJIHBa-
ercd AJA MeCTOPOXKIAeHHH oJHOH M TOH ke KpymnHocTH. IIpu pocre
rayOMHBEl 3ajeranus ¢ 1 g0 2 KM yAesabHble 3aTpaThl BO3pacTaloT
B 1,6 paza, c 2 no 4 kM —B 2,2 pasa, ¢ 4 10 8 kM — B b pas.[Ipak-
THYECKH KaxXIB{l KMJIOMETD yBeJHueHHS IMIyGHHBI 3ajleraHdsl TpH-
BOJHMT K BO3pacTaHHio 3arpaT Ha JoOnuy Hedrtu Ha 50—609%. Hs3
OOMHX pecypcoB IelleBoil HedrTH, A0OGBIBaeMOH ¢ 3aTpataMu [0
10 poan/t, Ha poJio crpaH Bamxkuero u Cpeanero Bocroka mpuxo-
aured 79,5 Mapa. T, B TOM uuncie 42,9 MJpA. T IO OTKPBITHIM MeCTO-
POXKJEeHHAM, T. e. COOTBETCTBEHHO OK0JO 77,5 u 74% MHPOBHX pe-
cypcoB jgemiesoit HedTH. IlpakTHueckH Bce ocTaJbpHble pecypchl
HeuieBod HeTH NpuXOAATCA Ha crpaHsl JlatuHckoii Amepuku, Ad-
puky, IOro-Bocrouno# Asum u daasHero Bocroka [14].

OnHako TekylliHe H3/ePXKKH He B IIOJHOH Mepe XapaKTepH3yIOT
ofmue 3aTpaTh Ha f00bYy He(pTH. B CBA3H ¢ 3THM HHTepeceH IpO-
ruo3 ¢upMel «Shell» mo H3MeHeHHIO 3aTpaT Ha A00Huy HedhTH B
nepcnektuse {15}, cornacHo Kotopomy kK 2000 r. oXHuAaercss yaBoe-
HHe yIeJbHBIX KaNHTAJbHHX 3arpaT Ha Ro6HYy HedTH B CBA3H C
yXyAlleHHeM TOpPHO-TeOJIOTHYECKHX YCJOBHH M BOBJeUYeHHEM B Das-
paboTKy BO Bce BO3pacTamoliux MacimiTabax MaJnoaeGUTHBIX HedTd-
HBIX MecTOpoxkAeHHI. Hecko/sbko HHBle OLEHKH pecypcoB HedTH H
3aTpaTr Ha ee RoOHUY OBLIM ciesaHBl Ha OCHOBe jaHHBIXx XI Mupo-
Boro HedrsaHoro Kourpecca [16]. 3xech pecypcol HepTH oneHUBAIHCH
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8 213—369 Mapa. T, u3 KoTopbIX 50—60Y OTHeceHBI K HEOTKPHTHM.
CpenHue Tekyuiue H3AepKKH AOOBIUH HedTH B KAMUTAJHCTHYECKOM
mupe B 2000 r. ompeneasiorca B 44 moau./t, a Ge3 yuera crpan
Bamxkuero u Cpepnero Bocroka — 80 pouan/r. IToaarator, uro us
HEOTKPHTHX pecypcoB He@TH 85 MJpA. T MOTYT OHTH H3BJEYEHHI C
u3lepxkKaMu 10 88 poan/t um 150 MJApPA. T—cC H3EepKKAMH 10
146 poaa/T.

Jns oTHeceHHs TeX HJ/IM MHBIX HepTSAHHX MeCTOPOXAEHHH K Ka-
TETOPHH peHTabeJbHBIX (4KTHBHBIX W/IH MapXKHHAJbHHX) HJIH He-
penTabesabHBX (MACCHBHBIX WM CyOMapXKHHaJbHBIX) HeOOXOAHMO
3aTparthl Ha AO0BIYY He(TH COMOCTABHTH C TEKYLUHMH HJIH MPOTHO3-
HBIMH I[eHAMH Ha Hee. B pesy/bTaTe pe3koro maJeHdss MHPOBBIX IeH
Ha nHedtp — co 183—206 moasa/r B 1985 r. go 73 nmosn/r B mepBoi
nosopuHe 1986 r.— K KaTeropuud akKTHBHHX PECYpPcOB MOTJIH Obl
ObITh OTHECeHH, OYEBHJHO, 3amach H pecypcH HedTH ¢ TeKyUIMMH
u3aepxkKaMyu K06wHuH A0 45 poaa/t. Ux o6beM Moxer OBITH OlleHEH
B 158,8 Mapa. T, u3 KOTOpHIX 66,5 MJApA. T NPHXOAUTCA Ha JLOJIO
OTKPBITHX MecTOpOxKIAeHHH, a 92,3 MJpA. T OpUypouYeHH K HeOT-
KPHTHM MecTOpOXAeHHAM. TakuM o0pasoM, u3 OOIUX MHPOBBIX
pecypcoB HedTH OKOJIO OAHOH TpeTH peHTabe/]bHH NOPH MHPOBBIX
1eHax, cjoxuBuuxcd B 1986 r. Ha ypoBre 73 poui/t. K cybakrus-
HHM MOryT OBbITh OTHeCeHbl pecypcH He@TH ¢ H3JepKKAMH Ha ee
n06e1yy B npegenax 45—80 moaua/t. OcBoeHHe 3THX pecypcoB, cO-
CTABAAOIHKX 54,6 MAPJI. T, MOKET CcTaTh PeHTAOENbHBIM NPHK MNOBBI-
weHpn nen Ha HedTs Do 100 moJi/t m GoJee, T. e. IPUMEpHO B
1,3 pasa nporus ypoBHsa 1986 r. CienoBare/bHO, K KaTerOPHH akK-
THBHBIX PeCypCOB MPH CYILECTBYIOIIEM YDOBHE IIeH MOXeT ObITb
OTHECEHO OKOJIO OJHOH TPeTH MHPOBBIX PeCypcoB, a C y4eTOM cy06-
AKTHBHHX PeCypCcOB 3Ta BeJHYHHA MOXKeT BO3pactu jao 213 mapn.T.
Ocranpube 249 MJapi. T HedTH U3 H3BeCTHHX H HEOTKPBITBIX MECTO-
POKIEeHHH, UTO COCTaBjaseT 0oJjee MOJOBHHH BCeX MHDOBBIX pecyp-
COB, MOT'yT OHTBH OTHeCeHbl K KaTerOpHH HepeHTabeJbHbIX HJIH Hac-
CHBHEIX.

B Hacrosimiee BpeMsl TPYAHO cje/aTb Kakue-Ju0O MpOrHO3bI B
OTHOIIEHHH TeHJEeHIHI M3MeHeHHs MHPOBHX IleH Ha HedpTb. BmecTe
C TeM MaJIOBepOATHO, yTOOBI cJoxuBIIHiHcA B 1986 r. ypoBeHb LeH
Ha HedTh MOr CyNIeCTBOBaTb JJuTeabHoe Bpems. Ilo mporHosam
GOJIBIIMHCTBA 3aNafHHX 3KOHOMHCTOB, BHNOJHeHHBIM 10 1986 r.,
Hauapiieecss B 1982—1984 rosax cHuXeHue HeH Ha He@Tb AOJKHO
OBLJIO MOBJieYb 3a CO0OH CTaOMJAH3aNHI0 H/IH CHHXKEHHEe peasbHbIX
IeH Ha HepTh (COMOCTABHMBIX LIeH) H POCT TEKYIHUX IL[eH B COOTBET-
CTBHH C HMEIOIHMHCHA TeMIaMu HHGJIALKHH, a TaKxkKe poCcT MOTpes-
JeHus HepTH B KamuraJucTHueckoM Mmupe K 1990 r. mo 2,2—
2,5 mapa. T B rog [17]. Takaa e TeHAeHIHS COXpaHMJIach H B
1986 r. Tak, B MaiickoM Homepe xkypHaaa «World oil» sa 1986 r.
npuBoaarca paHusle o oM, uTo pupma «CONOCO» mporHOsupyer
noBHIIeHHe el Ha HedTs ¢ 10 pomn/6app. (73 monn/r) B 1986 r.
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Ta6auua 1.3. Herpaauuuonubie pecypch rasa (Tpau. M%)

TexHHUECKM H3BJEKaeMEle Decypchl

Teosoruue-
HcrounHk rasa _ | ckue pecypent yCTaHOBJEH- | mpexmosarae-
Bcero Hele* ME1e**
IlnoTHBle HOPOAB 75—100 10—24 4,5—13,0 5,5—11,0
Tloproune cnanubl 690—735 0,5—8,5 0,5—1,5 0—7,0
VYriaeHocHBe OTJIOXKeHHS 60—65 4,5—7,0 1,0—1,5 3,5—5,0
.30HH TreojaBieHUH 30—170 1,5—7,0 1,6—7,0 —
30HB Ta30THAPATOB 15—20 — — —
Hrtoro 870—1090 16,5—46,5 7,5—23,0 9,0—23,5

* B CIIA u Kanape,
**B ocTaJbHBIX paloHax mMpa.

Z0 40 ponn/6app. (293 poaa/r) B 1995 r. YnpaBieHue 3HepreTHKH
CIIA cunraer BO3MOXHBIM MOBHILEHHe IeH Ha HedTb (B AoJJaapax
1985 r.) mo 161—235 moaa/t B 1990 r.

EcrecTBeHno, uro nporHo3upyeMoe u3MeHeHHe ILEH HOJXKHO
BHECTH COOTBETCTBYWOIIHE H3MeHeHHS B OTHeceHHe TeX HJAM HHBIX
pecypcoB HeTH K KaTeropuu peHTabesbHbIX. BMecTe ¢ TeM npuBe-
IeHHHle NaHHble MOAYEPKHBAIOT BaXKHOCTb OIEHKH MHPOBBIX pecyp-
COB He()TH, a TaKXKe JPYrHX HCKONAeMHX TOIVIMB Ha ompeleseHHYIO
JlaTy ¢ Yy4eTOM 3aTpaTr Ha AOOHUY H ILeH Ha pecypChl, CA0XKHBUIMXCS
Ha MOMeHT OICHKH HJH MPOTHO3HPYEMHX ¢ [JOCTATOYHOH HaJexk-
HOCTBIO Ha OTpeJesIeHHBIH NepCHeKTHBHBI nepHo.

llpupoptbld ras. Muposble H3BJeKaeMHe 3alacH MPHPOAHOTO
rasa mo OueHKaM, BHOoaHneHHBIM B 70-x u Hayaje 80-X romos, Ko-
Jebaiorca or 87 xo 340 TpaH. M3, T. e. pa3auyaroTcd MOYTH B 4 pasa
[5, 18]. Ewe Gosee BeJHKH HeTpajuLHOHHEE DeCypChl raza B MJOT-
HBIX NOPOAAaX, YroJbHHX MJacTax, 30HaX BBICOKHX LaBjJeHHH (reo-
JaBJeHHuil), rasoruAparHelx 3ajexkaX. OHu OHEHHBAIOTCHA BeJHUH-
Hamu, OGoJiee YeM BTpPOe NPEeBHINAIONIMMHU 3amachl TPaLHIHOHHBIX
rasoBbIX MecTopoxieHuii (Tabua. 1.3) [5]. MMewrcss u Apyrue oneH-
KH PecypcoB rasa B 30HaX reojaB/eHHil u B BHIe Ta30rHAPAaTOB,
Onnako TexHuueckKass CJIOXKHOCTD U 5KOHOMHuYecKas HeompejeeH-
HOCTb B OLIEHKaX CTOHMOCTH H3BJEUEHHd HeTpaJHLHOHHHX pecyp-
COB ra3a He MO3BOJIAIOT OTHECTH MX K KaTeropHH aKTHBHHIX,

¥Yroas. 3anacH yriis, 006blua KOTOPOTO TeXHHUYECKH BO3MOXKHa
H 5KOHOMHMYECKH ONpaBAaHa, OlleHHBalOTCa B mpefenaax ot 3600 mo
550—660 mupa. T y.T. [19], a mnoTeHumaabHHE pecypcH — OT
10200—12500 po 4160 mapa. T y.t1. [8, 19, 20} Ilo onenke
MUPIK-XII, uspiekaemble 3amachl yrig cocTaBASAOT 720 MApH. T
y.T., a IOTeHIHaJbHHe pecypcH pocrurator 10500 muapa. T y.r.
{7]. Heob6xonuMo nmog4epKHYTb, 4TO OLEHKA 3KOHOMHMYECKH DeHTa-
GesbHBIX 3aMacOB YT TecHO CBSA3aHa C YpOBHeM MHPOBBIX IeH Ha
He(Th, U CHHXKEHHE MOCJAeJHHX YMeHbIIaeT KOHKYPEHTOCIOCOGHOCTD
yrJisi IO CpaBHEHHIO ¢ HeThJO.
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Taxenasie HeTH W NPHPOAHBIE GHTYMBl OTHOCSTCS K HeTpaiu-
IIHOHHBIM BHJAAM YTJIeBOJOPOAHOro ChIpbsi. BMecre ¢ TeM Ho (usu-
KO-XHMHUYECKOH XapaKTePHCTHKE, YCJIOBUAM NOObIYH W IepepaboTKH
TsKeJble HepTH 3aHHMAIOT IPOMeXKYTOUHOE MOJOKEeHHE MeXIY
OOBIYHBIMK He(PTAMH H HPUPOAHBIMH GHTYMaMH.

Tsxkeaple HedTu cocpenoToueHsl B ocHOBHOM B KaHagme (mpo-
BuHuus Aupbepra), rie MX reoJorduecKHe 3allachl OllCHMBAKTCA B
12—25 mapa. T, u B HedrsiHOM Tosice OpuHoko B BenecysJe, nmero-
mem 170—450 mapa. T reosiornyeckux u ot 10 go 135 mapa. Tt us-
BJIeKaeMbIX 3amnacoB [4, 5]. 3anacel Tsxkeanix Hedreii B CIIA one-
HuBaTCA B 19 MJpA. T reosioruueckux u 0,7 MJAPA. T pa3BelaHHBIX.
Paspenannsle reosornueckne 3amachl 3THX Hedrell Ha Bauxkuem u
Cpexnem Bocroke ounenuBatorcd B 8—14 mipa. 1. Tsxensle HedTH
yae B Hacrosiee BpeMs SIBJSIOTCS OGDBEKTOM TPOMBIIIJIEHHON f0-
6erun B Benecyase, Mekcuke, CIIA u psiie Apyrux crpaH.

[Torenrman XHAKHX Yr/aeBOAOPOAOB («CHHTeTHUYEeCKO#l HedTH»),
cojepxkailuxcsd B OHTYMHHO3HBIX IecKaXx, olleHuBaercs oT 270 no
Gonee 500 MJapA. T, a pa3BelaHHble H3BJeKaeMble 3amachl (6e3 yue-
Ta CTOMMOCTH H3BJieueHHs1) —B 70 MJpA. T, U3 KOTOPHX K 3KOHO-
MHUeCKH peHTabejbHbIM oTHeceHsl 4—30 mapaA. T y.T. [5, 20].

loptoune caanupl. OneHKH pecypcoB KaK CAMHX FOPIOUHX CJaH-
IeB, TaK H COjJepKauuxcsd B HHX yrJeBoJAOPOAOB UPe3BBIYAHHO NpPO-
THBOPeuHBHl H KoJebsiorcs ot 700 MaH. T ao 26 tpan. T [4, 5, 21].
M3 HHX K AOCTOBEPHBIM OTHOCATCA OKoJo 460 MJpA. T, H3 KOTOPHX
COBPEeMEHHBIMH CIIocO6aMu pa3paboTKH MeCTOPOKAEHHH MOXKHO H3-
Bjeuyb 30 MJpPA. T.

[To panneiM MeXAyHapOAHOrO ra3oBoro coio3a [7], obuike pe-
CypChl OPraHHYeCKHX TOIVIHB B MHDE Xap aKTepHU3YIOTCsl 3HAUeHHsIMH,
NpuBeeHHBIMU HHXKe (MJpA. T y.T.):

HaBiekaemble H‘OHO}? gpé'renb- Bcero
Hedre 136,5 301,5 438,0
ITpupoauwft ras 108,0 222 .0 330,0
Crnanubl, TsXKejble Hed- 129,0 553,5 682,5
TH, TPHPOAHEIE OGHTYMH
Yroan 720,0 10500,0 11220,0
Hroro 1083,5 11577,0 12670,5

Ha pomo HedTH B u3BJeKaeMBbIX 3amacax npuxoautcd 12,6%
o6IMX 3alacoB OPraHHUeCKHX TOIVIMB, a C YYeTOM JONOJHHTENb-
HbIX — Bcero 3,49% ofmux pecypcoB. ColocTaBiisia 3TH AaHHBE C
COBpPeMEHHHM YPOBHEM MHpPOBOTO HoTpebJeHuss HedTH, COCTABJISIO-
muM okojo 40% obuiero noTpeG/eHus MHepBHYHBIX HCTOUHHKOB
SHEPruM, MOXKHO BHJETb HeCOOTBETCTBHE YPOBHeil moTpebJeHus
HedTH U cojep:KaHHeM ee B HeJpax. -

UTo6sl INpeJCTaBUTh LEJOCTHYI0 KapTHHY OOIliero MHPOBOro
SHEePreTHYecKoro MNOoTeHIHasa, MHONbITaeMC OIEeHHTh BO3MOXKHbIe
pecypcbl BO30OHOB/IsieMBIX MCTOYHHKOB 3Hepruu. CienyeT cpasy
OTMEeTHTb, UTO eCJH OLleHKH HCKONaeMBIX TOIVIMB CYLIeCTBeHHO pas-
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BecbMa 3nauuTesnnHOH pecypcHolt 6asoff o6nazaioT BO30GHOB-
JsieMble MCTOUYHHKH 3Hepruu. OIeHKa 3HepreTHYecKHX pecypcoB Bo-
300HOBJIAeMBIX HMCTOYHHKOB SHEpPI'HH NpHBeleHAa HHXKe (B MJpA. T
y. 1. B roa) [8]:

IToTeHnHaL-

HBle Pecypchl TexuH9ecKH i
(pecypcras nOTEeHUHAaa
6asza)
Dneprusa ConHna 72 000* Her pannbx
Tuppasiuueckas 3Heprus 3,6 ,
SHeprusi MOPCKHX NpPHJIHBOB — 0,5—0,36
H OTJIHBOB
DHeprusi MOPCKHX BOJIH — 1,08%*
TennoBas 5Heprus oxkeana 72 1,1
TeotepMasnbHas sHeprus™** 36—576 2,16%**
DHeprus BeTpa 56 1,44
* ITo ouenkam [7, 11] — oxoao 192 000—197 000 MApPA. T y. T.

** Ha 35 TeIC. KM,
*** TIpuHSATEI BO BHHMAaHHE TOJLKO pafiOHbl ByJKAaHHYECKOH JeaTeJLHOCTH.

Kak BHAHO, IIOTeHUHANbHBIE PECYPCH 3THX HCTOYHHKOB, 0COOCH-
Ho CosHua, orpoMHsl. OfHAKO TeXHHYeCKOe HCIO/b30BAHHE HX B
CHJIy psipa MPHYMH, NpEKAe BCero HU3KOH KOHIEHTPAUHH 3HeprUd
¥ HepaBHOMEePHOCTH ee HOCTYIJIeHHs, upe3BBIUAliHO cJ0xkHO. KpoMme
TOro, reorpagHuYecKoe pasMenleHHe 3HAUHTEJBHOH UYaCTH 3THX pe-
CypPCOB, B YaCTHOCTH FHAPOPECYPCOB, BeTPOBOH 3HEPIHH, IPHJIHB-
HOH 3Hepru¥ MHPOBOTO OKeaHa, B CHJY YaaJeHHOCTH OT OCHOBHBIX
paiioHOB mnoTpeOJeHHs TaKXkKe He CIOCOGCTBYeT LIHPOKOMY HX
BHEepEHUIO.

Boso6HoB/IseMble HCTOUHHKH 5HEPrHH MOPYT OBbITh NpSAMO Hpe-
o6pa3oBaHbl B 3JEKTPHYECKYIO 3HEPrHIO, a COJHeuHas H reorep-
MaJjibHasdg 3HePTHs Takke B TelJIOBYIO, UTO yiKe HAaILJIO IpaKTHue-
ckoe mpumeHeHHe kak B CCCP, Tak u B psjae 3apy0exKHBIX CTPaH.
OnHnako K. I I. Ipeo6pa30BaHUs M SKOHOMHYECKHE MOKAa3aTeJsH Ipo-
H3BOJCTBA 3HEPTHH NPH HCIOJNb30BAHMU OOJBIIMHCTBA 3THX HCTOY-
HMKOB (32 WCKJIOYeHHeM THMADAaBJHYECKOH 3SHEepruH) ycTyNamoT B
HacTodlllee BPeMs IOJYUYeHHIO 3JeKTPHUeCKOH sHeprud Ha Oasze
OpraHHuYeCKHX TOMIMB. [[03TOMY, HeCMOTPS Ha BHICOKHH OleHHBae-
MBIH FOZOBOH TeXHHYeCKHH NOTEHLHaJ PacCMOTPEHHBIX HCTOUHHMKOB
sHepruu — csblme 80% coBpeMeHHOro MUPOBOrO NOTpebJieHHs 3Hep-
ropecypcoB (naxe 6e3 yuera 5HepIHH COJHEUHOrO H3JydyeHHA), 00-
INMA BKJAJg HX B Da3BHUTHe MHPOBOH 5HepPreTHKH 10 KOHIlA BeKa
Oyaer HesHauuTeJbHHIM. HeGosbpliuMm Oyaer M BKjaajg OHOMAacch B
KayecTBe aJbTePHATHBHOLO CHIPHS jJif NPOM3BOJACTBA 3aMeHHTeJeR
He(TAHBIX MOTODHBIX TOIJIHB B BHjJe CIHHPTOB HMJH OHorasa, XoTd
AJisl OTAeJBbHBIX CTPAH, B OCHOBHOM DAacCHOJIOXKEHHBX B TPONHYECKOM
Hosice, HCIOJb30BaHHe OHOMACCHl MOXKeT HIPaTh CYIIECTBEHHYIO
POJib.
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Puc. 1.2. JuHaMmuka MHPOBOTO motpeOjeHHs NEPBHYHBIX 3HEPTETHUECKHX pecyp-
coB s, p N0 BHAAM cHIpba (@) W cyMmapHoro (0):

a) 1 — yroab, 2 —uedTh; 3 — ras; 4 — aToMHast SHEPTHS; 5 — HAPO3HEPTHS; 6 — HOBBIe BHALE
SHEprHH;
6) 1 — cymMmMapHoe noTpe6JeHHEe NEPBHYHBIX 3HEPTETHYECKHX DECYpPCoB HO COBPEMEHHBIM OI(eH-
KaM; 2 —To Xke, IIo OPOrHosaM Ao HedTamoro KpH3Hca; 3 — norpebienHe uedTu mo cospe-
MEHHhIM OLeHKaM; 4 — TO Ke, IO IPOrHO3aM 10 redTAHOro KpH3HCa

C y4yeToM 3THX NIPOTHO30B Ha pHc. 1.2 NokasaHa JUHAMHKa MO~
Tpe6ieHusi OTAENbHHX BHJOB HEPreTHUECKHX DPeCypcoB («BHJIKa»
IPOrHO30B Ha pPHC. @) H AHHAMHKAa CyMMapHOro MHDOBOrO HO-
Tpeb/IeHHs] 3HePreTHUECKHX pecypcoB 3a 1950—1985 rr. u mporuos
10 2020 r. (puc. 6). Caexyer o6paTHTb BHHMAaHHE HA TO, 4TO €C/]H
BEPXHsisi TDAHHIlA <«BHJKH» IPOTHO3a IIPEeANoJaraerT YBeJHUeHHE
no6uun B norpebienust Heptu Ha 2000—2020 rr., TO HMXKHAA Tpa-
HHIla — cTabunusanuio ee no6uiun B 2000 r. u crHXeHue Kk 2020 r.
Takue pasnuuust 06ycA0OBIAEHH TeM 00CTOSTENbCTBOM, 4TO Ha H06HI-
uy u notpebnenne nedTH BAHser GOJbBIIAS TPyNla SKOHOMHUECKHX
H TIOJHTHUYeCKUX (paKTOPOB, HHOTAA AEHCTBYIOUIHX B IIPOTHBONOMOXK-
HEIX HampaBideHHsiX. LleHTpanbHbIM (aKTOPOM OCTaeTCs JHHAMHKA
IleH Ha Hed1h. Kak u3BeCTHO, NOC/Ae CEMHKPATHOrO NOBLIIIEHHS LleH
Ha HethThb 3a nepuox 1973—1980 rr. B Hauane 80-x rogoB OHH CHH-
3usuch ¢ 248 posu/T B 1980 r. 1o 60—73 fon/T B nepBoH NOJOBHHE
1986 r.*. dto o06yc/oBNeHO NajgeHHeM clpoca Ha HedTh, BH3BAH-
HBIM CJIeAYIOU[MMH OCHOBHBIMH NpHUMHAMH: NPHHATHIMH BO MHOTHX
CTpaHax MepaMH IO 3KOHOMHH H 3aMeilleHHI0 HedTH H HedTelpo-
JYKTOB JDYTHMH 3HEeproHOCHTeNMH; CTPYKTYpHOH NepecTpOiKo
5KOHOMHKH, HamnpaBJeHHOH Ha CHHXKeHHe BHIycKa NPOAYKIMH HaH-
Gosee HedTeeMKHX H 3HEPrOEMKHX INPOH3BOACTB; IKOHOMHYECKHM
CIajoM NPOH3BOACTBA, NOPAa3uBIHHEM OOJBIIMHCTBO Pa3BHTHIX Ka-
nuTanucTHYecKux crpaH. Oco6o BaxHOe 3HaueHHe HMeJIH Ipen-
NpHHATEIE BO MHOTHX CTPAHAX MepHl N0 3KOHOMHH M 3aMelleHHI»

* B 1987 r. nesa na HedpTh noaysaack xo 131 gomn/t.
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ypOBeHb LEeHH Ha HedTh HAXOAMTCA MEXIY THMH 3HAYEHHSIMH, UTO,
¢ OfHOH CTODOHH, OTJAAJAET MACCOBOE NMPOH3BOACTBO CHHTETHYECKHX
KHIKHX TOIVIHB 3a npejaenant 2000 r., a ¢ apyro#, cosnaer HeoGxo-
JAMMBble NPEeANOCHJ/IKH H olecrmeunBaeT 3amac BpeMeHH /I paspa-
O6OTKH H ONBITHO-NIPOMBIIIJIEHHO! NPOBEDKH HEOGXOAMMHIX TeXHO-
Jorkit ¥ 060pyAOBaHuUS AJs HX MPOH3BOJCTBA.

[IpuMepHO Takasa ke MOAHUTHKA B 00JiacTH 1leHOOGpa3oBaHHA Ha
Heprb nposoiutcs CaynoBckoit Apasueil, H0JrocpoYHBle MJaHBE
KOTOpPOH NpeAycMaTpPHBAJH TPH 3Tama H3MeHeHHS IleH Ha HedTb:
1) mepxoa yMepeHHOrO CHHMIXXeHHs LIeH H HX cTabH/H3alHH Ha YypOB-
e 204 n0J7/T, YTO COOTBETCTBYET CIIPABOUHHIM IleHaM 1985 r.:
2) mepuox crabHIu3alUH LeH OpPH NOCTOAHHOM Kypce n0Japas;
3) mepuox MOBHILNEHHS LeH K KOHILYy CTOJIETHS JO YPOBHsS IleH Ha
HCKYCCTBEHHOe XHJKOe TOIJIMBO, HCXOAA M3 3aTpaT Ha ero ImoJy-
uenne [25].

Comnocrasisag JaHHBIE MO MPOTrHO3aM AOOBIUH, MPOH3BOACTBA W
norpebaenns HeTH H APYTHX MepBHUHBIX HCTOUHHKOB 3HEPrHU (CM.
ta6Ja. 1.5) ¢ npuBeJeHHBIMH BHIIEe pecypcaMH OPraHHYecKHX TOM-
JIUB, J1epHOH W BO30OGHOBJIIEMBIX HCTOUHHKOB 3HEPrHH, MOXKHO cIe-
JaTh CcJeayIoliHe BBIBOIHL.

CymMapHas HakonseHHas po6Gbua HedtH 3a mepuoxg 1986—
2020 r. moxer cocraBuTh 67—75 MmJapa. T y.T. K 2000 r. u 160—
200 mapa. T y.T. kK 2020 r. npu gocToBepHBIx 3amacax 137 mapa T
V. T. B JONOJHHTEJbHHX pecypcax 302 mapa. T y.T. D10 norpebyer
oTkpuiTHa K 2020 r. MecTopoxjaenuil HedTH ¢ OOIIMMHU H3BJeKae-
MBIMH 3amacaMi MPOMBIIJIEHHHX KaTeropuii B o0beMe He MeHee:
25—65 mapa. 1. Takum o6Gpasom, mocie 2020 r. B Hegpax MOXKeT
ocrartbed eme 240—280 MJapa. T y. T. pecypcoB HedTH.

O6mee mpousBoacTBO M noTpebieHHe OPraHHYeCKHX TOIMJIHB 34
1986—2020 rr. (Bkauasd HedTh) MOXKeT OHITH OlleHEeHO B OObeMe
170—200 mapa. T y. 1. kK 2000 r. u 510—580 mupa. T y. T. kK 2020 .
Ilpu takom yposHe noTpebienda B Mupe Oyaer HcuepmaHo OKOJO:
MOJIOBHHBEl IOCTOBEPHBIX H3BJeKaeMBIX 3allacOB OPraHHUYecKOro TOm-
JuBa uau 4—59 K obuum ero pecypcam. IIpu stoMm B Heapax 3eM-
JH ocTaHercs emge ¢BBIE 12 TPJAH. T HCKOMAaeMOro TONJHBA B yc-
JIOBHOM HCUHCJEHHH, 4TO CBHJETEJbCTBYET O BO3MOXKHOCTH YAOB-
JIeTBOPEHHA NOTPeOHOCTH MHDPOBOH 3HEPreTHKH NPaKTHUeCKH AT
J1060r0 0603pHMOro HepPCHeKTHBHOrO mepHoja. PaspuTHe HCMONb-
30BAHHS aTOMHOIl 3HEPTETHKH H BO30OGHOBJAEMHX PECyPcOB B SHeD-
reruyeckoM Oasance elne GoJsplie PAacHIHPAIOT H YKPEMJAKT HEP-
reTHyeckylo 6a3y yesjOBeuecTBa.

OueBHAHO, 4TO NPH MNPAKTHYECKH HEOTPAaHHUYEHHOH pecypCHOH
Gase OpraHHuYecKOro TOMJHMBAa H AOCTATOYHO OTPAHHUYEHHBIX pecyp-
cax He(d)TH BOBJIeYeHHe JOCTYMHHBX aJbTEPHATHBHHIX HCTOUHHKOB:
9HePrHH JJIs1 3aMelueHHs HepTH B psje obaacrell MoxeT OHTB OCy-
IIeCTBJEHO JIMIUb Ha 3KOHOMHYECKOH OCHOBe, mpejponpejeJsiolied
CPOKH, MacIITalsl u TeMIbl TAKO¥ 3aMEeHHL.
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TTABA 2

COBPEMEHHOE COCTOSSHHE NPOU3BOJCTBA
A NTOTPEBJEHHSI MOTOPHbIX TONIJIUB

2.1. OBbEMbI U CTPYKTYPA NOTPEBJIEHUS MOTOPHBIX TOIJIUB

PasBuTne MHPOBOII 3KOHOMHKH CONPOBOXKAAJOCH BHICOKMMH TEM-
TaMd TOTpeOJIeHHss NePBHYHBIX HCTOUHHKOB 3HEPTHH, 0CcOoGeHHO
Hepru. Ecam obmee mcnosbaoBaHue 3Hepruu B mepuon ¢ 1900 mo -
1980 rr. ysesuumiocs B 10 pas (¢ 0,7 go 7 mapa. T H.3.), To Hed-
T —B 150 pas (c 0,02 mo 3 Mapa. T H:3.), a ee 204 B MHDOBOM
sHepretuueckom Oajance ¢ 2,8% B 1900 r. noaHsadack mo 439%
8 1980 r. [2, 5]. Crosip GEICTPOMY TOBBILIEHHIO PoJH HedTH B obec-
TeueHHH 3HEPTeTHYeCKHX M APYTHX NMOTpeGHOCTEH MHPOBOH 3KOHO-
MHKH crioco0cTBoBaM pAjx $HaKTOpoB.

Bo-nepBbiX, yHuKanbHble (U3HKO-XMMHUECKHE CBOHCTBa Hed)TH
110 CpaBHEHHIO C ADYTHMH H3BEeCTHEHIMH HCTOUHHKAMH CHPbS M03BO-
JISI0T KOMIIJIEKCHO HCIOJB30BATh NPOAYKTH ee nepepaloTKH B BHje:
BBICOKOKaUeCTBeHHbIX MOTOPHHX H KOTeJIbHO-IeYHHX TOMJHB —
0kK0J10 89Y% MupoBoro morpebiaeHuss HedTenpoLyKTOB; CHIPbS A
XHMHUeCKOH ¥ HedTeXHMHYECKOH NpOMBIIIJIeHHOCTH — oKoJo 6%
MupoBoro mnotpebaeHuss HedTenpoAYKTOB; MPOLYKIUK HETOMIHBHO-
ro Ha3HaueHHs — CMa304YHHX MacCeJs, JOPOXKHOTO K CTPOUTENBHOTrO
‘OUTyMa, 3JEeKTPOJHOrO KOKCa H Ap.— O0K0Jo 5% Muposoro norpeb-
Jienust Heprenpoaykros [26].

Bo-BTOpHIX, pocT crpoca Ha HedTb NOCAYXHJ HOOYIHTEJbHHM
TOJUKOM K HaydHO-TeXHHUeCKOMY mporpeccy B ob6gacTH HedTaHOH
TeoJIOTHH W DPa3BelKH, OypeHus, TexHoJorux no0b4YH HedTH; B pe-
3yJabraTe, B MepHOA C Hayasta Beka 1o 60-e rogsl OTKPHITH H BOBJe-
YeHH B NPOMHINVIEHHYI0O pa3paboTKy KpylHeHiIne MeCTOPOXKAEHHS
Hedtn Ha Bamxkunem u CpenHeM Bocroke, B Adpuke u JlaTHHCKOM
Awmepuke, B CIIIA u CCCP ¢ oTHocuTeJbHO HH3KHMH 3aTpaTaMH
Ha ee f00BIYY H TPAHCIIOPT.

B-Tperbux, BrCOKass 00beMHO-MaccOBasd KOHIEHTPalus 3HEPrHH
HePTSHOTO TOIJIHBA B COUETAHHHU C TeXHUUYECKHMH JOCTHXKEHHAMH B
TPYGONPOBOAHOM, KEJE3HOAOPOXKHOM, MOPCKOM H DEYHOM TpaHC-
Tnopre o0ycaoBuau OoJsee HH3KHE TPaHCHOPTHBIE 3aTPATH MO CPaB-
HeHHI0 C TPAHCMOPTOM APYIMX HEePBHUHBIX HCTOYHHKOB IHEPTHH H
TIO3BOJIMJIM JOCTaBJsATE HedTh B MeCTa, yHAajeHHHe OT PalloHOB ee
JOOHIYH Ha TBICSYH KHJIOMETPOB.

HIJH JOCTAaBKE 3KBHBAJEHTHOrO KOJHUECTBA 3SHEPIHH Ha OJHHAaKOBOE paccros-
HHe TO TPYGONPOBOAAM TPAHCHOPT HedTH 0O TPHBEJEHHHIM 3aTpaTaM B 4—

4 pas pelleBne TpaHCHOpTa HPHPOJHOTO rasa, a NIPH MOPCKOM TpaHCHOpTE —
‘COOTBETCTBEHHO B 7 pa3s (TpaHCMOpT rasa OCYIECTBJAETCS B CXKHXKeHHOM BHIE
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Ha TaHKepaX-MeTaHOBO3aX). Tak, TpaHcnopt HebTtw ot Ilepchiackoro 3amusa 10
SInoHun o6xoiuTcs B 6,2 AOMN/T, CXHHKeHHOrO HedTiHOro rasa — B 28,2 noan/T,
CKHIKEHHOTO TPHPOAHOro rasa (B HedTAHOM BSKBHBasjeHTe) — B 44 noaa/t [4].

B-uerBepTriX, pa3BUTHEe TEXHOJOTHUYECKHX IIPOIIECCOB U CXeM
nepepaboTkn HedTw no3BoJAN0 THOKO pearnposaTh Ha Tpe6oBa-
Hus noTpeburesell B OTHOUIEHHH H3MeHEHHs o0beMa, acCOpTHMeHTa
H KauecTBa HedTempOAYKTOB, a COBEPUIEHCTBOBAaHHE TPaHCIOPTHO-
cOBITOBOM HHPPACTPYKTYPH cO3iaBajo HeoOxoauMble yno0cTBa AJd
norpeburedeii.

Y, nakonen, peuramouuit ¢pakTop, ONpefeNHBUIKNE BHICOKHE TEM-
mpl pocta morpebienus HepTH ocobenno B mepuon 50-x — HayaJa
70-x romoB (zo 1973 r.), — Hu3KHe MHUDOBHE I[eHBl Ha Hee, cHopMH-
poBaHHBIE B OCHOBHOM Ha Oase manepxek fAoObun HedtH Ha Biamx-
HemM u CpenHem Bocroke. Tak, ecan s 1961 r. oTHouIeHMe IeH Ha
HeTh K Il€HaM Ha yroab cocraBasio (B %) -—Bo PpaHuuu —
98,6, B ®PT — 84,5, 8 CIIIA — 96,9, To B 1971 r. 0HO cTano paBHO
coorBercTBeHHo 65,4, 60,1 u 55,4 [5]. [ast cpaBHeHHs MOXKHO CKa-
sarb, yto B CCCP na koHen 60-x u Hauaso 70-X rojoB COOTHOLle-
HHe 3aTpaTr Ha mpupocT KoObium HedTH W yrast cocraBasgo 46—
38%, 1. e. mpupoct n06HuK HedTH 06x0aMICH B 2—2,5 pa3a jelles-
Ne, ueM yras [3].

[Mocaenywomuit B 1973—1974 rr. u 1979—1981 rr. pocT meH Ha
HedTh H APYTHEe SKOHOMHUECKHE M TOJIMTHUEeCKHe (aKTOPH mpHBe-
JH K 3aMeAJIEHHIO TEMIIOB pocTa moTpebsenusi Hedptu B 1973—
1979 rr. u cHuXeHHIO ee pacxofa B 1980—1985 rr. B naumeunsuiei
CTeneHH 3TH NPOIECCH KOCHYJHCH COIHAJHCTHUECKHX M Pa3BHBAIO-
muXcAd cTpaH. B To e BpeMss B Pa3BHTbIX KaNUTaJHCTHUECKHX
crpaHax, ocobeHHo B 3amajgnoii Eppome, Macmrtabn Hedrenorped-
JieHHs pe3Ko cHu3uauch. B pamkax O3CP 310 cokpameHue 3a ne-
puog 1973—1985 rr. cocraBumo 365 MJH. T.

Huxe nokazaHa auHaMuka noTtpeG/eHuss He@TH B OTAeJBHBIX
cTpaHax u perHoHax (B MJH. 1) [26]:

TIpupoct (+),
1973 r. 1980r, 1985r, coxkpauieHue

3anajnHast Eppona 740 670 560 —180
CepepHasi AMepuka 880 865 770 —110
Jlatunckas AMepuka 160 210 215 +55
Aoppuxa 50 75 80 +30
Bmuxauft u Cpepnuft 60 85 90 30
Bocrtoxk
Asznarcko-TuxookeaHcKH# 410 430 415 -+5
PerHoH
B TOM uHcJe SlnoHus 275 240 210 —65
Tlpoune crpanm 500 665 645 145
Bcero B Mmupe 2800 3000 2775 —25

JunaMuka u CTPyKTypa moTpeGaeHHst HeTH MmO OCHOBHBIM CeK-
TOPaM 5KOHOMHKH — Ha TPaHCIIOpTe, B NPOMBIJIEHHOCTH, 3JIeKTPO-
SHepreTuke, cdepe ycIyr H TOPropie, XKHIKUHO-OHTOBOM — HOCAT
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pasNUYHBIE XapakTep /A PasHbIX CTPaH B 3aBHCHMOCTH OT YpPOB-
HA HX 3KOHOMHYECKOTO Da3BUTHA, HANHYUA COOCTBEHHBIX, TE€X HJIH
HHH X HCTOYHHKOB 3HEPTHH, CONHAJbHO-3KOHOMHUYECKHX YCJIOBHH H
apyrux ¢akropos. B nepsoit mososune 80-x rogoB 3a cuer mHe)TH
HOKpBIBaA0CH OKoso 48Y% noTpeGHOCTH KaNHUTAMUCTHYECKHX CTPAH B
SHepPruH, B TOM uMciae Ha Tpancnopre —99%, B TpOMBIIIJIEHHO-
ctd — 38%, B KOMMepuecKOM W KOMMYHaJbHO-GHTOBOM CEKTOpE —
36% u B anekrposnepreruke — 149 {27].

¥YBenHuenue 1eH Ha HedThb NMOCAYXKHJIO TAaBHHM (GaKTOPOM B
pasBHTHH >sHeprocGeperaroliefi IOJHTHKH M TeXHOJOTHH BO BCeX
chepax 3HEPreTHUeCKOro xossiicrea — nobbive, nmpeoOpas3oBaHUU U
norpebaenun rtomnusa. OOmell TempeHIMell B CTpYKType morpebie-
HUA He®TH B MHPOBOM >HEPTreTHUECKOM XO3AHCTBe ABJSCTCS CHUIKE-
HHE [OJH ee MOTpelOJeHHS B KauecTBe KOTEJbHO-MEeYHOTO TOIMIMBA H
yBeJIMYeHHe — B KayecTBe TPAHCIOPTHOTO MOTOPHOTO TOIJIHRA K
HedTeXMMHUeCKOro chpbs (B Miu. T) [26]):

1973r. 1980, 1985T. 2000 T.
Tpancnopr 1005 1160 1200 1650~ 1850
B TOM HHCJEe aBTOMO- 695 835 890 12501400

GHJIBHEIH
KoTesbHO-NeYHOEe TOMJHBO 1530 1545 1280 9251100
(B TOM uucae jas HYKQ .
He(TenepepaboTkH)
HepTexumus 130 156 165 275-+350
Jpyrue HesHepreruyeckne 135 140 130 150200
HanpaBJeHHs] HCNOJb30BaHHs
(Macna cmasounple, GHTYM
H UpouHe)

Hroro 2800 3000 2775 30003500

OO6beMHBIE H CTPYKTYpHBlE H3MeHeHHsI B NOTpebJeHud MOTOPHBIX
TONJIHE OOYCJOBJEHBl DaclIHpeHHEM TPAHCIOPTHBIX, [POMBIIIJIEH-
HHX, CeJbCKOXO3SIACTBEHHBIX ¥ JAPYTHX paboT, OCYIeCTBAAEMbIX MO-
TOPHOH TEeXHHKOH ¢ [BHraTessIMH BHYTpEHHero CropaHHsa. 3a mo-
cjefiHee JecsiTHIETHe CyMMapiasd MOIIHOCTb aBTOMOOM/IbLHBIX JABH-
raresefl B MHpe yBeJuuHJack B 1,5 pasa u Opemwana B CepeaHne
80-x roA0B MOIIHOCTb BceX 3jieKTpocranuuii B 8 pas [28]. Ilo una-
el olleHKe 3HepreTHuecKas MOIIHOCTb BCEro MapKa MOTOPHOH Tex-
Huky B CCCP Takxke IpeBBIIAeT YCTAHOBJAEHHYIO MOIIHOCTD 3JIEKT-
pocTaHI Ui cTpaHbl HoJiee yeM B 6 pas.

IIpobaema obecrneueHusi MOTPeGHOCTH HAPOAHOTO XO034iCrBa B
MOTOPHBIX TONJIMBAaxX HOCHT CJOXKHBIE H MeXoTpacienoil xapakrep.
CxeMa (YHKIMOHAJIbHO-IPOU3BOJACTBEHHBIX CBsf3eH oOTpaciedl Ha-
pPOAHOrO X03sificTBA — OCHOBHBIX TOTpeOuTeJei MOTOPHBIX TOIJIHB
C JIBHraTesJeCTPOeHHEM U NPOH3BOACTBOM MOTOPHEIX TOMJIHB — IpPH-
BegeHa Ha puc. 2.1. CTpykTypa H BHIIYCK TEXHHYECKHX CPEACTB C
JABC spasoTca ¢ynKiuei oT NOTpeGHOCTH HAPOAHOTO XO3dHCTBA B
Pa3yHYHBIX BHIAX MEepPeBO30K (IPy30BbIX, MAaCCaXKHPCKHX), KOTOpHIE
B CBOIO ouepenb auddepenuupyloTcss MO BUAAM TPaHCNOpPTA — aB-
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TOMOOUIbHBIH, XKeJe3HOAOPOXKHBIH, BOJHBIN, BO3AYUIHHIE, a TaKke
Pa3auuHblx paboT — cebCKOX035H CTBEHHBIX, MeJHOPaTHBHBIX, NpO-
MBILJIEHHO-CTPOKNTEIbHEX K T. . B pesyabrare ¢opMupyloTca Tpe-
GoBaHHA K CTPYKType MapKa TeXHHUECKHX CPeACTB PasjiH4yHOro
Ha3HaueHHs: TPAHCIOPTHHIX — aBTOMOOH/IeH, BO3AYUIHBIX, MODCKHX,
peuHslx CyAO0B, TENJOBO30B; CeJbCKOXO3AHCTBEHHBIX U HPOMBIII/IeH-
HO-CTDOHTEJbHBIX MaIlHH H MeXaHM3MOB — TPAKTOpPOB, KOMOalHOB,
JOPOKHO-CTPOUTENBbHBIX H MOAbeMHO-TPAHCIOPTHHIX MAallHH H Me-
XaHM3MOB, IH3e/b-TeHePaToOpPoB H T. 1.

B 3aBHCHMOCTH OT (PYHKIMOHAJBHOIO Ha3HAa4YeHHS H YCJIOBHH
SKCIIyaTalldd TexHHKa KOMIJIEKTyeTCd JABHraTeJsIMH BHYTpPEHHero
CrOpaHHA C DA3HBIMH TEeXHHKO-3KCIVIyaTallHOHHBIMH HapaMeTpaMHu
H MOIIHOCTBIO — KapOIOPAaTOPHBIMH, AHM3eAbHBIMH, BO3AYIIHO-peak-
THBHBIMH, Tra30TypOMHHLHIMH. B pe3syabrare ompepesderca o06beM
norpebJeHndss MOTOPHBIX TOIJIMB MO HX BHAaM M KaueCTBeHHOH Xxa-
paKTepHCTHKe — aBTOMOOHJ/IbHbIE W aBHAlMOHHble OeH3HHHI, peak-
THBHBIE, AHM3e/bHbIE, MOTOPHBIE (MJf THXOXOJHBIX jAU3eJed), raso-
TypOuHHBle TOMIUBA. KauecTBeHHHe TPeOOBaHHA K 3THM TOIVIHBAM
(YHKUHOHAIBHO 3aBHCAT OT YCJAOBHHA 3KCIVyaTallud TeXHHKH, B TOM
yHcJ/le NMPHPOAHO-KJIMMATHYECKHX, H cTeleHH (OPCHPOBAaHHA JABHTa-
redieli. [lorpeGHOCTS B MOTOPHBIX TOMJIHBAX JAdXKe TPH YCJOBHH PO-
cTa o6beMOB paboT W Mapka TeXHHYeCKHX CpPeiacTB MoxeT ObITh
CHHXeHa 3a cueT yJyulleHHs TOIVIMBHOH 3KOHOMHYHOCTH ABHIraTe-
Jeldl W TeXHHYeCKHX cpejacTB (CHHKEHHS HX MacChl, yJaydllleHHs
a3pOAMHAMHKA H T, 1),

R B0 Ouepenh TEXHHKO-dKcIyaraiiHonHbie mapamerpsl JBC
H HUX TOIUIHBHAS 3KOHOMHUHOCTb ONpPeJAe/sioTCs KaK TeXHHUeCKHM
YDOBHEM DPa3BHTHS JBHTATEJECTPOEHHS H MAIIMHOCTPOeHHS (aBTO-
M aBHACTPOEeHHs, CYJOCTPOEHHH, CeJbXO3MalIHHOCTPOEHNS, TAKEIO0-
r0 H TPAHCTOPTHOTO MAIIHHOCTPOEHHS M JAp.), TaK H Da3BHUTHEM
NPOMBIIIJIEHHOCTH O NPOM3BOACTBY KOHCTPYKIMOHHBIX MaTepHalloB
H KOMIMIEKTYIOUIHX H3AeJHH (uepHad W LBeTHad MeTaJIyprus, mOA-
orpacau HepTEXHMHUECKOH M XUMHUECKOH INPOMBIIIJIEHHOCTH TO
MPOM3BOACTBY MJIACTHUYECKHX MacC, PEe3HHOBLIX TEXHHUECKHX H3Je-
JIMH, KayuyKOB, IIHH H T. A.).

BaxHas posb B CHHXeHHH pacxoja TOMJHBa MPHHANJICHKHT 3d-
(dexTuBHON oOpraHusamuu pabouux MPOLECCOB SKCIIyaTaldy Tex-
Hukun ¢ JBC: panuoHa/bHOH OpPraHH3alMH TPy30- M Haccakupo-
NepeBO30K, MOBBIIIEHHIO KO3 (HIHEeHTOB IPY30TOABEMHOCTH H HaC-
CaXKHPOBMECTHMOCTH, COK[aIeHHIO NOPOXHHX NPOOeros, pauuo-
HaJbHOH OpTaHM3allMH MeXaHH3HPOBAHHBIX PaboT B CEJIbCKOXO3SH-
CTBEHHOM MPOH3BOACTBE H T. A. B3auMOCBA3b YCJOBHH SKCIJIyaTa-
mun TexHukn c¢ JIBC, uX TONJHBHOH 3KOHOMHYHOCTH H KadecTsa
TONJHBA HAaXOAHT KOHEUHOEe OTPaXKeHHe B 3KCIJIyaTallHOHHBIX HOP-
Max pacxoja TOILIHBA.

O6beM, CTPYKTypa M KauecTBO MOTPelJsieMBIX MOTOPHBIX TOIVIHB
dopmupytor TpeGoBaHia K MaclITabaM H TeXHOJOTH4ecKOH CTPyK-
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Type HX TPOM3BOACTBA, a TakKkKe K Pa3BHTHIO TPAHCHOPTHO-paclpe-
JIeJHTeNbHOH HHOPacTPYKTYphl: Hedreba3aM W 3aMpPaBOYHBIM cTaH-
IMAM, CHeNHaJH3UDOBAHHOMY TOABHKHOMY IKeJEe3HOAOPOKHOMY,
BOJHOMY H aBTOMOOHJBHOMY cocTaBy, HedTelpoayKTONPOBOAHOMY
tpancnopty. [IpaBoMepHOCTL H3JaraeMbIX MOJIOXKEHHH paccMOTpeHa
IpUMeHHTeJIbHO K MHDOBHIM TeHJeHIHAM 1o 00BeMy H CTPYKType
norpe6/eHHss MOTOPHBIX TOIJIHB, Da3BUTHA aBTOMOOHJ/IECTPOEHHS,
TpeboBaHHH K KaueCTBY TONJIMB H TEXHOJOTHYECKOH CTPYKType MOIIl-
noctell o nepepaboTke HedTH.

O6ecneyenne NOTPeOHOCTH 3HEPTOHACHINEHHOTO MapKa MOTOp-
HOf TeXHHKH, ODHEHTHDOBAHHOIO Ha TNpHMeHeHHe HepTAHBIX TOI-
JIUB, — OJHA H3 CJOXKHEHIIMX 3aZay OTEYeCTBEHHOH H MHPOBOR
SHepreTHKH. 3jaech TPeOYIOTCS 3HauHTeJbHBlE KalHTaJbHHE, 3KC-
IJyaTallHOHHBle H TPYAOBHle 3aTPaThl B Pa3BelKy, 100buy, TpaHC-
nopr u nepepaboTKy HedTH, cO3naHHe paCHpeje/HTeJbHOH CceTH
HeprecHaOxenusa. OcHOBHAA 10/ 3THX 3aTPaT NPHUXOAHMTCS Ha JO-
6bluy u mepepaboTky HedTH. ITo omenke MexkayHapoaHoro GaHKa
Pa3BUTHA H PEKOHCTPYKUMH aJs oOeclleueHHs JHHAMHKH pocTa Jo-
O6plun He(pTH B pa3BHBaKOIUINXCA cTpaHax B 1985, 1990 u 1995 rr. B
1068, 1253 u 1385 MJH. T cOOTBETCTBEHHO NOTpebyercs 3a mepHojx
1982—1992 rr. ocBouTh 452,2 MJApPA. AOJJA. KANHTaAbHBIX BJAOKEHHH
(B menax 1982 r.). KanuraspHble BJOXKeHHs Ha pa3BeaKy M pa3pa-
GoTky nedprsupix MecTopoxaennii B CIIA B 1986 r. 6bliin Ha ypoBHe
23,6 mapa. noad., a B HebprenmepepaOaTHBAIOILYI0 MPOMBIILIEH-
HocTb — 1,4 Mapa. posa. OOide KamuTaJdbHBle BJAOXKEeHHs B Hedre-
nepepabaThlBAIOILYI0 MPOMBIIIIEHHOCTh KalMMTaJHCTHUECKHX CTPaH
B 1986 r. npepbimann 10 Mapa. podr. [29]. Mcxoas u3 crpykTypH
norpebJeHnss HedTeMPOAYKTOB, MOXKHO OTMETHTh, UTO 6OJjee MOJO-
BHHBI CPDEACTB, BKJIajAbiBaeMbIX B pa3BHTHe He(TAHOH M Hedrenepe-
pabaTbiBalomell NPOMBIIIJIEHHOCTH, NPHXOAUTCH Ha MOTOPHbIE TOI-
JMBa, OoJbliasg uwacTh KOTOPHIX moTpebJsercss aBTOMOOGH/IbHBIM
TpancnopToM. OcobenHo 310 xapakrepHo aas CUIA, rpe Ha ero
A0JI0 npuxoauTcss 0Koyio 849 obuiero pacxojga MOTOPHBIX TOIJIHMB.
B apromoGuaecrpoenun CIOA norpebaserca okoso 709% HaTypasb-
HOrO u 59% cuHTeTHYecKOro Kayuykos, 15% — Bceii craam, 46% —
KOBKOro uyryna, 21% — munka, 629% — cunma, 40% — njaaTHHLL
Oxoso 12,5 MJIH. uen., WM Kaxablil IIeCTOl, 3aHATHIH B TPOMBIII-
Jendoctn CHIA, npsAMo WM KocBeHHO CBfI3aH ¢ aBTOMOGHJecCTpoe-
HHeM H aBTOMOOHJbHBIM TpaHcmoproM {30].

Ha pomo aBuamuu 5 CIIA npuxoautcs 13%, a Ha 107110 KeJes-
HOxopoxnoro rpancrnopra— 3% o6iero norpebJeHdss MOTOPHBIX
ronnuB. B 3anaxnoii EBpome s o6umiero pacxoga MOTOPHBIX TOI-
JIHB Ha 1010 aBTOMOOHJBHOTO TpaHcHoOpTa nmpuxoxurcsd 829%, aBHa-
A — O0K0/10 10%, Ke/1e3HOAOPOKHOTO M BHYTPEHHErO BOJHOTO
Tpancnopra — okoso 4%. B dnoHun n0/1s aBTOMOGHJBHOTO TpaHc-
IopTa B o0uleM moTpe6/ieHHM MOTOPHBIX TOMJHMB COCTABJAET OKOJIO

6%, aBHaLMoOHHOrO — 59, BhyTpeHHero BOJAHOrO TpaHCHOpTa —
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3alafHOEBPONEHCKHX cTPaHax Bce OoJiplilee pacrnpoCTpaHeHHe mo-
JyualoT TepeaHeNpUBOAHbIE aBTOMOOM/IN MaJoro M cpPejHero KJjac-
co. Tak, B CIIIA B 1985 r. B o6uweM 006beMe peanu3anuy AOJsA
nepeAHENPHBOJHBIX aBTOMOGH/Ie# focturaa 75%.

BaXueM pe3epBOM 3KOHOMHH TOINIHBA Ha aBTOMOGHJIBHOM
TPAHCIOPTe ABJAeTCA AH3eJu3alusd, MO3BOJAIILAsd CHU3HTD YAesb-
HBIA pacxox TomauBa Ha 25—30%, xoTA mociaefHHe YCOBepIIEHCT-
BOBAaHHSl KapOIOpaTOPHBIX JBHraresell, ocyliecTBleHHbe 3a pyGe-
JKOM, CBeJH 3Ty pasHully a0 15—209%. B cBsi3H ¢ 3TUM, a Takke
yuuTsiBass GoJiee BHICOKYHO CTOMMOCTb [AM3eJbHBIX ABHrartesed (mo
3apy0eXHBIM OLleHKaM, OHa BhIe KapOKOpaTOPHOTO OJHHAKOBOH
MOILIHOCTH B ABa pa3a) U GOJBIIYIO CJAOXKHOCTD TeXHHUECKOTO 00-
CJAYXKuBaHMA HX, HauyuHad c 1981 r., TeMns NPOAaxXH AH3€JIBHHIX
aBTOMOOHJIEH, OCOGEHHO JETKOBHIX M MaJOTOHHAXKHHIX I'PY30BHKOB,
cHusuanck. Ecan B kouile 70-x ¥ HauaJse 80-Xx TOROB A0 AH3E/b-
HBIX aBTOMOOHJeH B 00ieM oGbeMe IPOJAKH JerKOBHX aBTOMOOH-
aeit B CIIA cocrasisna 5—7%, to B 1985 r. ona cuusuiace a0
3% (311

Tem ne Menee 3a nepHog ¢ 1970 mo 1980 rr. MupoOBOe MPOHU3BOA-
CTBO au3eJiefl BO3POCIO A0 8 MJH. HIT. B FOA; H3 HUX JAH3€JH JIEeTKO-
BHIX aBTOMOOWJIeH cocrasiasioT 23%, rpy3oBeXx aBTOMOGHJeH —
41%, XeJe3HOJOPOKHOIO TPAHCIOPTA H CEJBCKOTO XO03dicTBa —
16% u craunonapnsle ycranosku — 20% [33), a obuwee uucao asro-
MOOHJIell ¢ AH3eJbHBIMH ABHraredsMu cocrasuso 30 mau. mr. [22].
[Tpumenenne nu3eJbHBHIX ABHraTe/ell NpenNOUTHTe/bHee Ha T'pPy30-
BHIX aBTOMOOHJAX cpenHEl H GOJBUIOH Tpy30NOABEeMHOCTH. B cBA3H
C YBeJHYEHHEM BBIIYCKA KDPYMHOTOHHAXHBIX T'DPY30BHX aBTOMOOH-
Jiell ¢ JM3€JIbHLIMH JBHraTe/sIMH H HEeKOTODHIM yBeJHYeHHeM IlapkKa
JHM3eJbHBIX JIETKOBHX aBTOMOOHJeH oXHjiaercd, 4TOo NOTpebJ/eHue
JHM3EJbHOTO TONJIHBA AJ HYXKA MoGuabHON 3sHepreruku B CIIA
Bo3pacrer ¢ 72 may. T B 1980 r. no 100 mau. v B 1990 r., npuuem
Ao, moTpebaseMas TPY30BHIMH aBTOMOOWJISMH, cocTaBuT 639%,
JIETKOBHIMH — 159, ceabcKoxo3aicTBeHHOH TexHukoi — 10%, a oc-
TaJbHOE KOJIMYECTBO — NIPOYHMH NoTpeburensamu. B crpanax 3a-
nagnoié Esponsl 3a aToTr Xe mepuop noTpebieHHe AH3EIBHOTO TOI-
JAuBa Bo3spacrer ¢ 60 no 80 man. T [33].

Hecmotpa na nosblmenne TOMIHBHON 3KOHOMHYHOCTH aBTOMOGH-
Jel, POCT MX YHCJAEHHOCTH GyjeT olepekaTb BO3MOMKHHE pa3Mephl
SKOHOMHH TOIJIMBA 3a CYET CHH2KEHHS YAeJbHHX pacxonos. [Ipexmno-
Jaraercd, 4T0 aBTOMOOMJ/BHLIA mapk B nepuoa Ao 2000 r. Oyxaer
€XerogHo ysesuuuBaTbcAd Ha 10 MJH. aBTOMOOHJe# H COCTABHT B
1990 r. okos0 420 mum., a B 2000 r. BospacreT g0 520 MJIH.

Cro/ib MHTEHCHBHMI POCT aBTOMOGHJBLHOTO mMapka OGYCIOBJIH-
BaeT kak ofbmuit poct moTpebJeHHss MOTOPHBIX TOIVIMB, TaK H IO-
BHIIEHHe HX yAeJbHOTO Beca B oblieM o0beMe moTpebiaeHds HedTw.

Hunamuka pocra MHPOBOrO aBTOMOOMJBLHOTO mapkKa TakKoBa
(B MaH. 1wrT.) [34]: 4
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MeX 1y NMOJHEIMH 3aTpaTaMH Ha BHIOJHEHHE OJIMHAKOBOH T'PY30BOH
paGoTh GEH3HHOBHIM H Ta3oBBIM  aBTOMOGHIEM (80642—85592)
THC. py0., AeNeHHOH Ha YMCJO Ta30BHIX aBTOMoGHAel — 8482, utoO
jacT oTpHuATeNbHbE ddexT B pasmepe 584 py6. Takum o6pasom,
ymep6 oT HcIoab30BaHHs Kaxmol 1000 M* cxaroro rasa IpH SKC-
IIyaTalMl ra3oGaluloHHHIX aBTOMOGHJEH COCTaBJSAET 34,4 py6.
Jga¥ke NIPH Pa3HHue B uene GEH3HHA H CXKATOro rasa, cocTaBAgONEd
130 py6. Otcrona cienyer, 4To ajs oGecneyeHHs paBHO3() HEKTHB-
HOlt paboThl aBTOMOGHJEH, paboTalomHX Ha GeH3HHE M CXAaToM
rase, IPH COXpaHeHHH UEHbl Ha GeHawH B pasmepe 195 py6/T ueHa
Ha ras jgosxua cocrasastb 30,6 py6/1000 M3 u, HaoGopor, NMpH
coXpaHeHHH lienbl Ha raz B 65 py6/1000 M uena Ha GeH3uH, HC-
X0As M3 Kos(oHumenta 3aMemieHnsd ero rasoMm (144 man. m?/
/95,5 tee. T=1,51), nomxHa cocraBHTh 247 py6/T (195+34,4-
-1,51).

CrhefoBaTeNbHO, IPH BHEJDEHHH aJbTEPHATHBHBIX TOMIHB H CO-
31AHHH MaTEepHaIbHOH 3aHHTEPECOBAHHOCTH B HX HCIOJb30BaHHH
B VCJIOBHAX XO3ffICTBEHHOTO pacueTa HEOGXOAMMO THGKOe peryiH-
pOBaHHE lleH Ha B3amMo3aMeHseMble BH[Bl TONJHBA C Y4YETOM IlO-
TpeGHTENIbCKOrO 3¢ dekTa. :

OueHHM paccMaTpHBaeMblE BapHaHTH HCIOJb30BaHHA B3aHMO-
3aMeusieMblX TONJIHMB IO HEPTETHYECKOMY KDHTEPHIO, T. €. MaKCH-
MaJbHOMY K03(@HUHEHTY MOJE3HOro HCIOoNb30BAHUS NEPBHYHON
sHepruM (He()TH M rasa) Ha KOHEUHOH CTaju NMOTPEGJEHHS C yue-
TOM 3HEpPreTHYecKHX 3aTpaT, CBA3aHHBIX C NPeo6pa30BAHHEM Iep-
BHUHOH SHEPrHH B SHEPTOHOCHTEJIH — MOTOPHHIE TOIJIHBA, KaK 3TO
NPENJOXKEeHO BHIE. B COOTBETCTBAM C BHINOJHEHHBIMH Dacu€TaMH
pe3ysbTaTH AJisi PACCMOTPEHHHX TOIJHB MOXHO HPEICTABHThL CJe-
AyIomHuM o6pasoM (Ha 1 MJpA. T-KM rpy30BOit paGOTHI)}:

BeHsHu ITponay- Cxathift ras
6yTau

Pacxon TonanBa:

THC. T 95,5 87,8 —

MaH. M3 — — 144,0

B 9HEPreTHYECKOM IKBHBAJEHTE, 4202 4039 4939

I Ox
Pacxor 3HeprHu Ha JAo6bi4y, TpaHC- 848 2020 1531
nopT, XpaHeHHe, IepepalGOoTKy H pac-
npejeneHue Tomauea, Teic. IJK
O6muit pacxox suepray, Teic. LIx 5050 6059 6470
KoathdHIHEeHT nonesHoro HCIoAb30Ba- 0,83 0,67 0,76
HHSl 3HEPruH
D PexTHBHEIA K. II. . aBTOMOGHJS 0,22 0,24 0,19—0,21*
CymmapeHii K03 OHIHEHT 10JAe3HOrO 0,18 0,16 0,14—0,16

HCIQJAb30BAHHS SHEPruH

* TIpH NOBbILIeHHH CTelleHM CXKAaTHH ABHrareas Ao 8.
Pacxol 3HEprHH Ha 1 T-XM BHINOJHSEMO# Ipy30Boi paGoTH CO-
CTABHT AN aBToMoGHJel, paboTalollNX Ha GeH3Hhe, NpoNaH-Gyra-
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He u cxatoM rase {(oxpyraenno) 5,1, 6,1 u 6,5 MJLxk/(T-KM) coOT-
BeTcTBeHHO. ClefoBaTe/bHO, NPH HCNOJIb30BAaHHH NponaH-6yTaHa H
CXATOrO ras3a Pacxo] SHEPTHH HA €AMHHULY TPAHCHOPTHOH pabOTH
Bo3pacTaer No cpaBHEHHIO ¢ GensuHoM Ha 20 u 27Y% cooTBeTCTBEH-
HOo. TakuMm o6pa3oM; IO HAPOAHOXO3AHCTBEHHOH SKOHOMHYECKOH H
SHepreTHuYecKon 3PGEeKTHBHOCTH HCNOJAb30BaHue HedTAHBIX TONJHB
HanboJsee paunoHaabHo. B paspene 5.2 npoBeneHo cpaBHeHHE
HEPTAHOTO TOIVIHBA C APYTHMH aJbTEPHATHBHBIMH 3SHEPTOHOCHTE-
JAMH. JKOJOTHUECKAs OLEHKa INpHMeHEHHd HeTAHHIX H aJbTep-
HAaTHBHEIX MOTOPHEIX TOIJIMB, Kak TpeTbsl cjaraeMas 3¢ (eKTHBHO-
CTH BO3MOXHBIX BapHaHTOB TONIHBooGecneueHuss JBuratenei
BHYTpEHHETO CropaHus, paccMaTtpuBaeTcd B raase 6.

5.2. 3KOHOMHKA IMPOHU3BOACTBA AJIBTEPHATHBHbBIX TOIVIUB

J1s 5KOHOMHKH NPOH3BOACTBA aJbTEPHATHBHEIX MOTOPHEIX TOIIHB
onpenesouHEMA GAKTOPAMH ABJAIOTCS CJACAYIOUHE:

(b u3uKO-XUMHUUECKHE CBOHCTBA, arperaTHoE COCTOSIHHE H CTOH-
MOCTb HCXOJHOTO CHIpb;

TEOPETHUECKHH TEepMHYECKuH K.I.J. Ipouecca H €ro peaJbHas
sHepretTryeckas 3¢p(HeKTHBHOCTD;

HKECTKOCTh TpeGoBaHHH K KOHCTPYKUHMOHHHM MaTrepHaiaM, o6o-
PYAOBaHHIO H annapatrypHoMy odopMJeHHIO (onpenessiercss ycJao-
BHAMH MpOLEcCd — TEMNEpaTypol, AaBJEHHEM, HaJdHYyHeM KOoppo-
34H, 5PO3UHU H Ip.);

pacxoj KaTaJH3aTOPOB, PEareHTOB, SHEPTeTHUECKHX PeCyPCOB,
BOJIH;

CJI0XHOCTh H TPYAOEMKOCTb SKCIJIYaTalHOHHOrO H PEMOHTHOIO
00CIyXHBAHHUS; ,

pafion A06BIYH CHIPbSI W CTPOHTEILCTBA INPEANPHATHA MO €ro
nepepalGoTKe, 4TO CBA3aHO ¢ TPeGOBAHHSAMH IO CO3JaHHIO HHGpa-
CTPYKTYPHI, BKIKOUasl MEPONPHATHA [0 OXPaHE OKPYXKaIOieH Cpelbl.

[Ipoextupyemble (pacueTHble) 3HAa4yeHHA CeGECTOMMOCTH, KallH-
TAaJbHBIX H TPYAOBBHIX 3aTpat ABJAIOTCHA, MO CYTH Jejid, NPOH3BOJ-
HBIMH BCEX paccMaTpuBaeMbIX (akKTOPOB, T. €. KOJHUYECTBEHHBIM H
K44YeCTBEHHHM CYMMHDOBaHHEM BCEX TEXHHKO-3KCHNYaTauuOHHRIX
H 3KOJOTHYECKHX NapaMerpoB NpoueccoB IPOH3BOACTBA ajbTepHa-
THBHBIX TOIVIMB, NPHBEJEHHHX K €AHHOH CTOHMOCTHOH OIEHKE.

Du3nKO-XUMHUECKHE XaPAaKTEPHCTHKH H arperaTHoe COCTOsTHHE
nepepabaThHiBa€MOro CHIPbS NPEAONPENENAIOT TEXHOJOTHIO H TeXHH-
KO-3KOHOMHYECKHE M0KA3aTeJH HX NoJyueHusd. Ha noayuenue mo-
TOPHHX TOIJIHB H3 TBEePALIX TOPIOUHX HCKONAeMHIX — yTJs, cJjaH-
1ueB, OHTYMHHO3HBIX HNOpOJX — TpeGyOTCA 3HA4mTedbHO  GoJee
BLICOKHE 34TP4Thl, 4eM Ha nojayueHne ux u3 Hedtu. Ilpum Hcnmosb-
30BAHHH TBEPJOIO CHIPbS BO3HHKaeT HEOOXOQWMOCTb B JAONOJHH-
TEJbHBEIX CTAAHAX NOATOTOBKH €ro K Iepepaborke (KCTpakuuu
O6HTyMa H3 Necka HJH CMOJH U3 CJAHIEB, APOGJEeHHH, CYIIKe, IO-
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MoJe Yris), NOJyYeHHH CHHTETHYECKOH HedTH (TepMHUYECKOH
JeCTPYKUHEH M3 CJIaHUEB W OHTYMHHO3HBIX NECKOB WJH XHuAKOdas-
Ho#i rmiaporeHusauyell M3 yrjaeit) ¢ nocaenymoumuM o6Jaropaxuba-
HueM 3ToH HedTH uiH ee AUCTHAAATOB. TakuM obpasoM, mpu mepe-
paGoTKe JXHIKOTO M TBEPJOro aJbTePHATHBHOTO CHIPbS LIHPOKO
NPUMEHSIOTCA KATaJHTHYECKHE T[HAPOTEHH3AUHOHHBIE HPOLECCH,
nporekaomue noj AaeaeHnem 10—30 MIla, 4ro oGycaoBauBaer
CJIO¥KHOCTh TEXHOJOTHYECKHX CX€M H BLICOKHE KaNHTajdbHHE H 3KC-
nJyaTandoOHHBIE 3aTpaThl Ha NOJydYeHHe MOTOPHHX TOmAHB. TexHH-
KO-3KOHOMHYECKHE N0KasaTenau nepepaloTKu TBEPAbIX BHAOB CHIPHSA
¢ TIOJAYyYEHHEeM CHHTETHUYeCKoii HedTH npuBeaeHH Huxe [186]:

BDutymHble Caauun ¥Yroas (mpo-

MEeCKH necc «H-Co-
al»)
MolHoCTb, MAH. T B TOX 5,0 2,5 2,5
Pacxoa Bopoponaa, M3/m? 185 281 1092
Kanmurajbubie 3aTpaTh, MJH. X0 2525 2050 2195
Ha 1 T MommHocTH, XoJ. 505 820 878
Usaepxku npousBoicTea mmoc 15% 189 239 314

npubblay, A0a1/M% H. 3.

Ouenka mpouecca nepepabOTKH GUTYMHHO3HBIX IIeCKOB CJe€JaHa Ha OCHOBa-
HHH N aHHHX o paGore yctaHoBKM ’Syncrude” (Kamama). Ias oumedku npouecca
nepepaBOTKH CJaHUEB paccMaTpuBaJfcsl npomece Tosco-11  (nmpu  mepepaboTke
ClaHUeB ¢ colepxaHueM cMoaH 132 a/1). Ouenxa npouecca HepepaloTKH yras
NPOM3BOAHJACh 110 [OKa3aTelsdM Ipomecca npsiMoro oxmxenus yras "H-Coal”.
IIpunsiTHle B OIEHKaX 3KOHOMHUECKHE HOKa3aTeau OYAYT XapaKTepHH, IO IPOr-
Ho3y, nas ycaoBuél CIIA B xonue 80-x ronos.

B pa6ote [187] npencraBieHO TEXHHKO-3KOHOMHYECKOE cpaBHe-
Hue nepepaloTKH cMecH apaBuiickoii HedTH (60% aerxux u 35%
TAXKENHX HedTell) ¢ albTepHATHBHHMH BHIAMH CBHIPbS — THAXKEIOH
60CKaHCKOH HedThbIO ¥ CHHTETHYECKOH He(ThIO, NOJYUYeHHOH H3 yrisd
(yroabHBI JHCTHANAT) H claHueB (caaHueBas cmoaa). Marepu-
aJbHBie GajaHchl nepepaGoTKH 3THX BHIOB CHIpbS INPHBENEHHl B
tabua. 5.3.

Jas o6ecreueHusi npuBeNeHHHIX B Tabjuie BHXOIOB IpONYKTOB H0oTpeGoBa-
JHCh ClenuasJbHHe HponeccH mepepaboTku. Tak, AAA 1epepaGoTKH rynpoHa apa-
BHHCKOH He(TH HCIIONB30BAH Nponece AeacanbTH3AUMH . paCTBOpHUTE/EM C IIO-
CIeAYIOIIMM HallpaB/JeHHEM Jeac(abTH3aTa B CMECH C BaKyYMHBIM ra3ofJeM
Ha YCTAaHOBKY THIPOKPEKHHTa. Masyr Taxenolt GockaHcko# HedTH mocTynan Ha
yCTaHOBKY «AypoGou» ¢upMel UOP, m mpoiyKrt 3Toro mpouecca, BHKHIAwOWuH
npu >232°C, noaseprancs ruipokpekuury. CxeMma mepepaGOTKH JErKHX XHCTHA-
JATOB OHJa TpanUIHOHHOH 1Js1 HedTenepepabaTHEarmuero IpeNNpUATHS.

IMponyxt npouecca "H-Coal” ppakuuoHHpoOBaNH HOCAELOBATENBHO B TPEX PeK-
THPUKALHOHHHX KOJMOHHAX. B nepBoit oT6upaau ¢pakuuio C4—Cs u noxsepraiu
€€ T'HApOOYHCTKE N/ yAaJeHHA a3oTa, CepH M HacHILEHHA oJepHHOB. BensuHo-
BYIO H CPENHIO IHCTHAJNATHYIO (PpaKUuH pasie/aJd BO BTODOH KOJIOHHE, 3aTeM
GeH3uHOBYI0 ()pakuuio 3TOH KOJOHHH HOABEpradH NBYXCTYNEHYAaTOH THAPOOUHCT-
Ke B JKECTKOM pexXxuMme H Hocrenywoumemy pudopmunry. YacTb AHCTHANATHOH
pakuuu mocTymana B TPETHIO KOJIOHHY, BepXHHIl HOroH KOTOpoil Iocae THAPO-
CUHMCTKH I[OCTYllaJl Ha KOMNayMAWpoBaHHe OCH3HHa, a OCTATOK CMEHBalH C
HEHCIIOIb30BAHHON YacThio AHUCTHAJATAZ M3 BTOPOH KOJOHHB M IHoiaBajn Ha
THIPOKPEKHHT, N
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Ta6auua 5.3. MarepuanbHbil 6afanc nepepaGOTKH pPa3NUMHBLIX BHAOB CHIpbA
[% (macc.) Ha chipbe]

CHuTeTHYeCcKas HedTh
Hponykr BS];‘CeKCPl;X ax-l::q;- B°f[’§‘(’1,“£‘ at
Tel H3 yrdas H3 CJaHUEB
CXHXeHHBIH ras 6,97 4,88 3,46 —
HestuaupoBaHuble GeH3H- 50,42 45,76 54,44 9,20
HBl
PeakTuBHOE TOIJIHBO — — — 67,30
JlHseabHOE TOIJHBO — — —_ 4,70
KoTesbHoe TOIMBO: -
No 2 27,57 26,42 31,98 —
Ne 6 0,36 — — —
Cepa 1,98 5,64 0,14 0,60
Htoro 87,30 82,70 90,02 81,80
IpoxykTel masm  3aBon- 10,63 5,07 6,42 7,156
CKHX DHEPIEeTHUECKHX
HYX ]
HencnosasszoBauuble 0TX0- 2,07 12,23 3,56 11,05
Bl H IIOTepH
Bcero 100,00 100,00 100,00 100,00

CaaHueBywo cmoay o6eccosiuBaid, 0Ge3BOXKHMBAIA H HAaNpaBJAJH Ha THAPO-
OUMCTKY MJsi CTAGHJAM32UMH M YAAJeHus MHubika. [HAPOOUHIIECHHOE CHIPLe NOC/e
J€a30THPOBAHHS [OCTYNAJ0 HA THAPOKPEKHHI, rjie Iocae  (PAKUHOHHPOBAHHA
NOyYadH TSKeJblll GCH3HH, KOTOPHH HANPaBJAAIH Ha PHPOPMHHI, DEAKTHBHOE
H JH3€JbHOE TOIJIHBO.

TeXHHKO-5KOHOMHYECKOE CONOCTABJECHHE PACCMATPHBAEMBIX CXEM
NPOBOAMJH NPHMEHHTEJbHO K 3aBOAY MOLMHOCTBIO O MJH. T B TOA.
B Ta6a. 5.4 nmpepcraBieHb TEXHHKO-3KOHOMHYECKHE IOKasaTeJH
nepepaboTKu HedTAHOrO H CHHTETHUYECKOTO CHIPbA MO NOJIHOW cxeMe,
BKJIIOUasi NPOLECCH NOJYUYEHHsi CHHTeTHUecKo# nedTH, e paspese-
HHSL ¥ 06JaropakKMBaHus NOJy4aeMHX NPOAYKTOB, o aaHubM [ 186,
187]. B cooTBeTcTBHH ¢ paHee BBHIIOJHEHHbBIMH pacueramu [61]
yae/JbHblE KANHTaJbHbE BJIOXKEHHS Ha MNOJyuYeHHE CHHTETHYECKOH
uedTH ©3 OGHTYMHHO3HBIX neckoB Kaunagbl Onpeienu/uch B
505 gos1/M3, a ce6ecToEMOCTh nepepaloTKH — oKoJo 246 posn/m®
npu pacxoze Bogopoaa 2,8% (macc.) na ceipbe.

[IpuBegenuble faHHBE HO3BOJSIOT OIPOCAEAHTh 3aBHCHMOCTb TeX-
HAKO-3KOHOMHUECKHX NMOKa3aTeJgell u Pacxona BoAopoaa oT GpHu3uko-
XHMHYECKHX CBOWCTB M arperaTHOro COCTOSIHHsI nepepabaTbhiBaeMoro
cbipbsi. Tak, O cCPaBHEHHIO C MepepaboTKON cMeCH apaBHUCKHX Hed-
Teft pu mepepaboTKe THAKeNbIX HeQTeH pacxoj BOAOPOAA YBEIHUH-
Baercs B 2,5 pasa, yne/JpHble KanuTajbHble BJOXKeHHa — B 1,5 pasa,
ce6ecTonMOCTb — npuMepHo B 2 pasa. Ilpum nepepaborke GHTYMH-
HO3HHX HedTeli »>TH INoKaszaTeJa# yBeJnuusalotcst B 3,4, 2,25 u
2,5 pasa, npu nepepaGoTke TOpIOUMX caaHues—B 3,2, 48 u
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Ta6nuua 5.4. TeXHUKO-IKOHOMHUUeCKHE TOKA3ATE/d NMPOUIBOACTRA N
TOBAapHHX NPOAYKTOB NMpH nepepaGoTke HeTAHOTO U CHHTETHHECKOTO CHIPbA

CHHTeTHYECKAST HEDTDb
ApasHiickas Bockauckas
Toxazarens HeTH HedTE H3 yrJs |43 CJaHIUeB
KanvrajbHble BJOXKEHHS, MJH. 1119,0 1538,0 5244,0  5363,0
JOJLL
B TOM YHCJE: i
Ha IIOJIy4eHHe CHHTETHUE- — T 4390,0 4100,0
CKOH He(TH
Ha nepepa6oTKy HedTH 1119,0 1538,0 854,0  1263,0
VYienbHble  KalmuTaJbHBE  BJIO- 224.0 308,0 1048,0 1073,0
JKEHHS, AOJJI/M3 CBIPbS
Croumocts 1 M3 HedpTn, AOAL 31,5 57,9 314,0 239,0
YaeabHele 3aTpaThl Ha nepepa- 66,7 134,6 53,4 80,5
60TKY 1 M3 HedTH, mon.a. -
Ofmas  cTOHMOCThL InepepaboT- 98,2 192 5 367,4 319,5
KH | M3 chIpbsl B TOBapHYIO HpO-
JAYKLHIO, JOJIL
Pacxox Bomopoxa, % (macc.) 0,82 2,20 5,45 2,60

Ha CHIpbe
* BHAB! CBIpbS Te e, uTO H B Ta6a. 5.3.

3,3 pasa, a npu nepepaGotke yris— B 6,6, 4,7 n 3,7 paza cooTBer-
crBeHHO. CilegyeT OTMETHTb, UTO TOYHOCTh OWEHKH TeXHHKO-
S5KOHOMHYECKHX II0Ka3aTeNEH NPOH3BOACTBA CHHTETHYECKHX TOILUIHB
COCTaBJ/IACT, 0 PasHBIM IpeanosoxkeHusM, or 10 po 20% [186].

KpoMe paccMOTpeHHBIX NPOUECCOB H BHAOB ChIPbS CHHTETHYE-
CKHe TOIIMBA MOXKHO IOJYy4aTh Ha 6ase cHHTe3-rasa. TeXHHKO-3KO-
HOMHYECKHe [0K43aTeJH MPOH3BOACTBA CHHTETHUECKHX TONJIHB H3
CHHTE3-rasa (chipbe — HJUIMHOMCKHH Yrosib) mnpHBeReHbl B TabJL
5.5 [186].

OueBrHO, nepepaGoTKa aJbTEPHATHBHOTO CHIPb MOXKET KOHKY-
pupoBaTh C nepepalGoTKOW TPAAHUHOHHBIX HedTeH NPH CTOMMOCTH

Ta6auua 5.5. TeXHUKO-9KOHOMHuECKHe NOKA3ATeJH NPOU3BOACTBA
CHHTETHYECKHX TOIVIHB U3 CHHTe3-ra3a®

Kanmntanabubie BAOKEHHs UsnepAxKH
Momnocrs MPOH3BOJ-
Mpoayxr TIpouecc 3apoja, noJHbIE, yaebHbE, crBa+15%
MJH. T B TOA Imau, pona Ko/t npHGpH,
weHT/a
Meranoa «Lurgi» 5,0 2650,0 530,0 . 19,8
Bensun «Mobil» 2,5 2875,0 1150,0 39,7
Bensun u gu- SASOL 2,25 3020,0 1342,0 51,6

3€JIbHOE TOIJIHBO

—_—
* IlpH ONeHKe NpHBejeHHEIX NOKAa3aTedefl HeoBXORMMO yuecTb, YTO HAa NEPHOJ BBINOJ-

HEHHs pacueTa CTOHMOCTL HEedTSIHOTO GEeH3HHa cOCTAaBJsAIA 24—26 ueMT/a, a AJas 3aMemeHHa
l 1 Gensuna tpeGyercs npumepho 1.7—2,0%a1 Meranosa.
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3aMEHSIOT OPSIMOTOHHHIA O€H3WH, HCHONb3YEMHH AJS 3THX ILieJed.
IIpu stOM coxpaHsloTcs pecypchl GeH3HHa AJIs NMOMYYEHHS MOTOP-
HBIX TOIUIMB ¥ COKpallaloTcsi pacxoad HedTu. B Hacrosmee BpeMs
3a py6exoM neidcTByloT Gosee 1400 3aBOJOB H YCTaHOBOK CyMMap-
HO#l CYTOYHOH MOLIHOCTBIO IO NepepaGoTKe rasza OKoJo 3 MJpA. M3
Tonpko B CUHIA na 6ase npupopHoro rasa B 1984 r. GbL1o npowns-
BEIEHO 54 MJIH. T XKHJIKHX YIVIEBOJAOPOAOB, B TOM YHCJIE 5 MJH. T
3TaHa, 12,7 MJIH. T CXHKEHHBIX Ta3oB, 6ojee 36 MJH. T XouAeHncaTa
u rasoporo Gensuna [190].

Ilpn ananuse 3KOHOMHUECKHX IOKAa3aTeJel NPOU3BOACTBA CIXKH-
SKEHHBIX TA430B M3 OPHPOAHOTO H NONYTHOTO Ta30B HeoGXOAHMO
YUYHTBIBATb Pa3MelueHne rasonepepabarniBaromux 3asogos (I'T13),
a TaKxKe TEXHOJIOTHI0O M 3KOHOMHKY nepepaboTKm rasa. B ¢Bsi3u ¢
BBICOKHM CONEPXKAHHEM XKHIKHX YIJIEBOAODOAOB B HehTSHOM mO-
Iy THOM rase TPAaHCIOPT €ro Ha AaJbHHE PACCTOSHUS 3aTPYAHUTEIEH
H3-3a BHIIajeHHs KoHJeHcaTa Io Tpacce rasompoBoia. Ilostomy
TaKHe rasel nepepabaTbiBalOT HENOCPEACTBEHHO Ha NPOMBICAAX, KaK
npaBuJo, B pafioHe LeHTPaJbHHX NyHKTOB cbopa HedTn. Takum
o6pasom MomHocte ['TI3 onpenensercs o6beMoM HOGbIUM HedTH
Ha OJx3Pacno/IOKEeHHBX HeDTAHBIX MECTOPOXKAEHHAX H Ta30BHM
tdaxtopoM. Ilo mMepe BHPaGoTKH HeQTAHHX 3ajexked MOLIHOCTD
I'TI3 cHmkaercd, a TEeXHHKO-5KOHOMHUYECKHE IOKA3aTeNH — YXYyI-
mwamotca. Crneunduueckne ycaoBusi npussskd ['TI3 x  HedTaHBIM
MECTOPOXK/IAECHUAM NpeloNnpefe]sioT CPaBHHTEJIbHO  HeGOJbIIYIO
MOIHOCTh N0 nepepaboTke rasa. [axke ana kpynuux I'I13 ona
cocrapiaser 4—8 MJpA. M® B TOA, a OoJjee THNHUHOH sABJAeTCH
MO HOCTb B mpepenax 250—500 muan. M3, uTo, ¢ onpeleseHHoOl A0-
Je# ycaIoBHOCTH, 3KBHBaJenTHo 300—600 Thic. T HedhTH uam B 10—
12 pas menbmwe HII3 cpenneds MOIHOCTH.

I'TI3 no nepepaboTke HedTAHOro raza — JOCTATOUHO HHEPrOEM-
KHe NPEeANpHATHA, NMOCKOJAbKY ra3 nepej nepepaGoTKoil KOMIPHMHU-
pywoT ¢ Aasjenusa 0,2—0,4 MIla Ha npueMe 10 TEeXHOJOTHUECKOI'O
3,5—4,0 MIla, oxnaxpaior 1o —35...—40°C B npomecce HH3KO-
TeMIepaTypHO# KOHAEHCAUHH KHAKHX yrieBogopoaoB Cz—C,,
a npu BeAenenun staHa H Ao —80°C. lupokas ¢pakuus ner-
KHX yrJeBOJAOPOAOB, MOJYyUeHHass NPH HH3KOTEMNEPATYPHOH KOH-
JeHcanuu, HOABepraeTcs 3aTeM ra3o(pakuHOHHPOBAHHIO € MOJY-
yeHHeM cKuKeHHbIX rasoB C3—Cy u rasoBoro 6eH3uHa.

Takum 06pa3oM, Ha TEXHHKO-3KOHOMHUYECKHE MOKA3aTeNH Nepe-
paboTkn HedTAHOrO NONYTHOTO rasa pellaloliee BJAHAHHE OKa3bIBa-
0T CJeAyooune GakToph:

HeGosbine eiuHnunbe MomHocty ['TI3, uro yBeauunBaer ynein-
‘Hble KalHTAJbHBIE M 3KCIVIyaTAllHOHHBIE 3aTPAThl HA E€AHHHLY Ie-
pepaGaThiBa€MOrO ChIpbSl H NMOJYyYaeMoil NPOAYKIHH;

JlOCTATOYHO CJOXKHAS TEXHOJOTHYECKAas cXeMa ero nepepaboTKu
H3-32 NPUMEHEHHS BBICOKAX AABJEHHH H HH3KHX TeMIepatyp AJs
KOHJIEHCAUHH XKHIKHX YIJIEBOAOPOAOB;
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reorpaguueckue ycaoBusi pasmemenus ['TI3 oxoso HedTAHBIX
MEeCTOPOXKJEHH#, OCHOBHAS 4YaCTb KOTOPBIX HAaXOAMTCA B paHOHax
¢ CYpOBHMH NPHPOAHO-KJIHMATHUECKHMH YCJIOBASIMA H HELOCTATOY-
HO Pa3BHTON HH(QPACTPYKTYPOH, YTO YAOPOKAaeT CTOHMMOCTb CTPOH-
TEJLCTBA H 3KCILTyaTauuy 3aBojd.

s nepepaGoTKu HPHPOAHOTO Ta3a MOXKHO CO31aBaTh MOI-
Hele rasonepepaGarbiBalomide 3aBOAH HA TPAHCNMOPTHHIX MOTOKaX
5TaHCOAePXKAamuX  Ta3oB, T. e. BOJU3H Ta30NpOBOAOB, HJIH B
pafloHax KPYNHbHIX LEHTPOB Ta30J06HYH C €IMHHYHON MOUIHOCTHIO
npeanpusatuii ot 5 A0 30—40 muapa. M® B roa. CosnaHme TaKuX
npeAnpHsATHE ¢ 6J0OKaMu 1O mepepaGoTKe rasa €IMHAYHON MOLIHO-
cTH 5 MJApA. M3 B roj NO3BOJSIET CHH3HUTb yAeJbHHE KalHTaJbHbIE
1 SKCITyaTalHOHHEE 3aTPATH Ha NepepaboTky rasa. Bmecre ¢ TeM
NpH OTHECEHHH 3THX 3aTPAT Ha XKHJAKHE YIJIEBOLOPOAH, COxepXKa-
HHe KOTOPHIX B NPHPOJAHOM rase MO CPABHEHHIO C MONYTHBIM B 2—3
u 6oJee pa3 HH¥KE, OHH OyAyT NMPHMEPHO PABHBI HJH BHIIE aHAJO-
THUHHIX 34TPaT Ha MNOJyueHHe XKHAKHX YTJEBOAOPONOB IIPH TNepe-
paboTke He(TIHOTO rasa. BaxkHoe 3HAUEHHE HMeeT TakKxKe MeETOX
pacnpeieeHns 3aTpaT MeXIy NOJydYaeMbIM#A NPOJYKTAMHA — CYXHM
rasoM, 5TaHOM M IUHPOKOH dpaxuueii yriaeBofaopoaos. [IpuBenenunnie
3aTparhl Ha NOJyuYeHHEe CXKHXKEHHBIX Ta30B GYAyT Bhile aHAJOrHY-
HBIX 3aTpPaT Ha MoJydYeHHe MOTOPHBIX TOIIMB H3 Masyta B 1,3—
1,5 pasa (6e3 cromMoctH chipbeBofi cocraBasiomed). [lpn onernxe
CHpbsi — He)TH W NPHPOAHOrO rasa — HO 3aMBIKAIOWHUM 3aTpaTaM,
npuBelleHHble 3aTparhl  Ha IPOM3BOACTBO GeH3WHA COCTABAT
160—180 py6/T, a cxkuxkeHHoro rasa 150—165 py6/t1. Juepreru-
yecKHH K. M. . IPOIECCOB NOJYyYeHHs CKHKEHHOTO rasa, no Hamed
olleHKe, cocranasier 60—65%, T. e. ycTynaeT MOTODHHM TONJIHBAM,
nonyuaeMuim u3 Hedru (85—889%).

[puponubiii ra3, Kak yxKe H3BECTHO, MOXHO HCHOJIb30BaTh He-
NOCPEACTBEHHO B KauecTBe MOTOPHOTO TOILIMBA B BH/J€ KOMIPHMH-
poBaHHOro (cxatoro) Ao 20 MIla rasa m cxxuxenHoro rasa. Iis
SKOHOMHUYECKOH OLEHKHM NPOH3BOACTBA CXKATOTO rasa HEOOGXOIHMO
Yy4UTHBaTh KO3 dHIneHT 3aMewiennsa GeH3nHa Ta30M, TaK KaK CTOH-
MOCTHbIe TTOKa3aTesu Ha NPOH3BOJACTBO GE€H3WHA NPHBOAATCA B pac-
yete Ha 1 T, a raza — Ha 1000 M3 B cOOTBeTCTBHH C YTBEpIKIEH-
HHIMH JHHEAHBIME HOPMAaMH pacXoja TOIJHBAa Ha aBTOMOOGHJIbHOM
Tpancnopre | M3 CKAaTOro NpPHPONHOrO Tasa paBHO3HAueH 1 .1 GeH-
3UHAa. :
Hcxona wu3 maoTHocTH GensmHa — 740 xr/m3, pacxoj rasa B
SKBHBaJIeHTe 3aMmemaeMoro GensuHa Gyner pasen 1,35 m3/xr. Ilpu-
BeleHnble 3aTpath Ha 1000 M3 cxkartoro rasa pasabl 58 py6., B TOM
ypcJe 3KCIyaTauonHbe 6e3 cTOHMOCTH chbipbsi — 38 py6/1000 M3,
yAelbHHE KanuTaJbHble paoxeuuss — 168 py6/1000 m:3.
C yuetom ko3¢ ¢duuneHTa 3aMeiieHus GeHsuHa, pasBHoro 1,35, npu-
BeJleHHble 3aTpaThl Ha CXKaThlfi ras cocraBut 78 py6/T H. 3. Ges
CTOMMOCTH CHIPbs, @ C Y4eTOM CTOHMOCTH NPHPOAHOrO rasa mo 3a-
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3HHA, U POCT CIpOCa Ha BBICOKOOKTAHOBHE JOGAaBKH B CBfA3H C Ie-
PEXOAOM Ha MNpPOH3BOJACTBO HEITHJIHDPOBAHHLIX OGEH3HHOB, BHI3BAJH
MHTEpPEC K BO3MOXHOCTH HCIOJb30BaHHS H-OyTaHa AJs 3THX LeJeil.
PaccMorpuM mojyyenue rpeT-GyTHIMETHIOBOTO 3hHpa H3 H-Gy-
TaHa ¢ MCIOJb30BAHHEM CJERYIOIIHX IIPOLECCOB: H30MepH3aluH
H-6yTana, NerHAPHpOBaHHs H300yTaHa, CHHTE3a MeTaHosJa M3 IpH-
DOXHOrO rasa M sTepHdHKaUUH H300yTeHa ¢ MeraHojgom [191].
TeXHHKO-9KOHOMHYECKHE NOKa3aTeNH Npollecca TaKOBHL:

MommHocTs 110 TpeT-GYTHAMETHIOBOMY 475
a¢upy, THC. T

CefecTOHMOCTh, LOJI/T 348,7
YiaenbHble KaOHTANbHEE BJOXKEHHS, 522
AOJI[T

DHepreTHuecku# K. IL A., % 60—b57

B psine crpas Berytcsi paboTH IO MOJYYEHHIO CIIHPTOB H3 pas-
JHYHHX BHAOB CHIPbS, XOTH DX ONyOJMKOBAHHBIX NAHHHX CBHIE-
TeJbCTBYEeT 06 MX HHM3KOH KOHKYPEHTHOH cmocoGHocTH. Tak, coo6-
maercst [192], uro npu crouMoctH Gensuna 3,8 poan/MJIIx cToH-
MOCTL METAaHOJa H 3Tanoja cocrasiser 7,6 u 16 mona/MJIx co-
OTBETCTBEHHO, T. €. B 2 U 4 pasa BHile cToHMOCTH Gensuna. Ilo
pacueram ¢upmbl ENI (Mranausa), 3atpatel Ha nojsydeHHe 3TaHONA
H3 3€DHOBBIX KyJbTYp B YCJIOBHSIX 3amanHoll EBpoNbI cOCTaBJAAIOT
1030 sup/kr, a na Tper-GyTHAMETHIOBBIH 3¢up — 400 aup/kr [193].

B Hacrosiumee BpeMsi 939% mnpOMBILJIEHHOTO 3TaHOJA NOJAYYaroT
ryaparanueir sTuIeHa. [lyreM (epMeHTalMH BCeX CEIbCKOXO03sIH-
CTBEHHBIX NPOAYKTOB, npou3BoxguMbix B CIIA, MOXHO NOJY4YHTb
9TaHOJ B KOJHYECTBE, SKBUBaJeHTHOM 15% mnorpeGHoCTH B OeH3H-
HE, a4 3a CYET BCEro roJ0BOIO NMPHpPALIEHHsT JecHO OHoMacChl B
CIIA, paBHoro 329 MJH. M® qpeBeCHHbI, MOXKHO NOJYYHTb METaHOJI
B obweme 14% norpe6ienus G6ensura B CHIA [194]. 3xech xe or-
MeyaeTcs, YTO NpPH IPOH3BOACTBE 3TAHOJNA H3 3epHA DPACXOAYeTcst
B ABa pa3a GoJblle IHEPTHH, YeM €€ COJAEPKHUTCH B NOJy4aeMOM
npoaykre. C 3TOH TOYKH 3peHHs ONMpeAeJeHHL HHTepeC BHI3HBAET
NOJYYEHHE HTAHOJIA H3 PA3JHYHBIX CeJbCKOXO3SHCTBEHHBIX KYJAbTYD
(uHcHTEIb — BHIXOA H3 1 T ChIpbsl, 3HaMeHaTelb — ¢ 1 ra):

YpoxalHoCTh, Brixog YpoxaliHOCTD, Buixog

T/Ta cnHpTa, Ji. T/Ta coupTa, Ja
CaxapHbiit 56,40 70/3923 Tluwenuua 1,78 340/605
TPOCTHAK Kykypysa 3,27 360/1175
Mannoka 8,70 180/1575 Humenn 1,76 250/445
Caxapunas 30,21 110/3323 Kaprodenn 15,50 110/1705
CBeKJa Puc 2,67 430/1127
Menacca — 245 [—

‘B sHepreTuyecKoM 3KBHBaJIEHTE BHIXOJ CIHPTA H3 CaxapHOro
TPOCTHHKA cocTapJasier okoJo 82 I'IIX ¢ ra miowaau, 4To NpHMepHO
PaBHO KOJHYECTBY 3HEpPrHH, cojepxamefics B 1,8 T GeHsuHa.
B DBpasuiuu mHpoOKOe pacnpOCTpaHEHHe MOJYYHMJI4 IIporpaMma
«dranoa», mo koropoil B 1984-—1985 rr. BuipaGoraan uaz 89,5 MJH. T
caxapHOro TpocTHHKa 9,5 Muipa. J ataHona. KanurajabHeie BJoxe-

221






YaennHee KanuTajbHble BJOXKEHHS, AOMJI/T 273,3 496

CeBecToMMOCTD, AOJI/T** 180,3 304
Muupmanpeast npojakHas IleHa, TapaHTHPYIO- 223 400
mas Heo6XOAUMYIO NPUOGHLIb, NOJI/T

Tennora cropauus, T'Jx/m3 15,86 17, U4

* CopepXaHue MeTagoja B cMecH 70% (macc.).
** [Ipu nene NpHpoaroro rasa 4,5 mosn/IJIx.

CMmech COMPTOB MOXKHO HCNOJb30BAaTh B KauyeCTBe KOMIIOHEHTa
npeMuaJbHOrO GeH3WHA NpH O0BeMHOR poje 10 8%. Paccmoenue
GeH3MHA He NPOHCXOAHT IIPH MacCOBOH KOHIEHTpAlUMH BOAH 10
0,1% u npu temneparype xo —20°C.

HuTepecHblii mpolece nonyyeHHs O€H3MHa H CPEAHHX AHMCTHIIA-
TOB M3 JIETKHX oJeduHOB paspaboraH gupmoii «Mobil» [198]. IIpo-
nece, Hasanubit MOT'/l, OCHOBaH Ha HCIOJL30BAHUH CHHTETHYE-
CKHX leonuToB ZSM-5 W npepHasHayeH IMaBHHM o0pasom 1.
nepepa6GOTKH NponuieHa HJIH OyTeHOB. BhIXox CpeiHHX QHCTHJIA-
TOB M O€H3HHA pPa3JTHYEH:

3a npoxoja C penHpKyJIsa- JAns GeHsuHo-
nHeft GensHHA BOro BapH-

adra
C1—GCs, % (macc.) 2 2 4,5
Cy 4 2 5,0
.Bensun H. K. — 166 °C 29 12 —
Cpennne agcTminsate (=166 °C) 65 84 —
Bensun H. K. — 204 °C -— — 84,0
Cpennne aucTwinsth (=204 °C) — — 6,5
OrHolleHHe GeH3WH/ACTHIISATEL 0,45 0,14 12,0

[Tpu nepepaGoTke B 3TOM mpollecce INpPONaH-NPONUIEHOBOH H
6yTan-6yTeHOBOH (DpaKUMil KATAJIMUTHIECKOTO KPEKHHra OOLIM# BbI-
XOI XHAKHX MOTODHBIX TOIUIHB Ha CHIpb€ MOXKET 1OCTHraTh 75—
809% (Macc.). XapaKTepucTHKa Tnojdydaemux B npouecce MOT L
NPOJAYKTOB TAKOBa: OKTAHOBOE 4YHCJIO GeHswHa 92 (mccienoBarTesb-
cKufi Meroa) W 79 (MOTODHBIi MeTOZ); Ll€TaHOBOE YHUCJIO AH3EJNbHO-
ro TOMJMBA IIOCJe THAPOOYHCTKH=~52, a Temmeparypa 3acThiBa-
Hus — 51 °C u GpomHOe 4HCJIO 4; peaKTHBHOe TONJIHBO HMEET Bbl-
COKYI0 TEPMHYECKYI0 CTalHJILHOCTL H MO KAayeCTBY YLOBJETBODSET
HJIM [peBOCXOAHT TpebGOBaHUSA CTAHZAPTOB, INPENbLSABJSEMbIE KO
BCeM TPaxKIaHCKHM H BOEHHbIM peaKTHBHHIM rominBam CIIA.

IlepcneKTHBHHIM TOIVIHBOM [IJs1 ABHIdTejell BHyTPEHHEro cropa-
HHS ABJAETCH BOLOPOX, MPEHMYIIECTBA H HELOCTATKH KOTOPOro Kak
MOTOPHOTO TOIUIMBAa PAacCMOTpEHBI B IJaBe 4. B nacrosmee Bpems
BOZOPOJ B OCHOBHOM HCIIOJb3YIOT B Mpoleccax HedrenepepaboTKH
¥ He(DTeXHMHUH, H ero norpeCjeHHe HENpePHLIBHO pacTeT. [JaBHHIMH
HCTOYHHKAMHU CHIPbs [JIS NPOHM3BOACTBA BOAOPOJA CJAYXKAT yrJeBo-
JOPOAH: Ha AOJI0 IapoBOH KOHBepcHH mnpuxoautcs 68%, mpyrux
YIJIEBOLOPOLOB (CIKUKEHHBIX ra3oB, 6eHsuHa)— 24%, mapokucio-
poRHO#l rasudHKalHH HEPTAHBIX OCTATKOB H yras — 6% u mpounx
c1noco6oB — 2% MHPOBOro IPOU3BOJACTBA BOLOPOAA. DKOHOMHYECKHE
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MI0OKazartesNd NPOLECCOB MOJYYEHHS BOLODPONA M3 PA3JHYHHIX BHAOB
CbIPbsl BO MHOIOM ONpEJEJAITCH 3IHEPreTHYECKHMH K.IL 4. [59].
CyMmapnsiii pacxos CHIpbSi, TOIIHBA W APYTHX MOJABEIEHHBIX JHep-
FOHOCHTENEH Ha 1 T moJyyaeMoro BOZOPOJA COCTABMsET (B T H. 3.):

Pacxog, K. 0. A, %
T H, 3.
TlapoBasi xouBepcus:
npupojHoro rasa npu 2 Mlla 3,75—3,90 74—71
NPSIMOrOHHOTO GeH3HHA TPH 4,0—4,1 72—68
2 MIla
[Tapokucaopoanas rasmpurauus 4,6—5,9 60—41
HeTAHEIX OCTATKOB NOJ JABJICHH-
eM
Tasnduxanus 6yporo yras noa 5,6—8,1 51—34
JlaBjieHAeM

[lepcnekTuBeH 3JeKTPOJNM3 BOAH AJs MOJNYYeHHS BOJOPOAA, HO
NpH HAJHYHH JAEIUEBOH 3JIEKTPOSHEPIHH. DTHM CHOCOGOM IIPOH3BO-
AAT HEKOTOpoe KoJuyecTBO Bogopoxa B Hopeerun m APE, Beayrcs
pabotbl BO ®PpaHUHH MO NOJYYEHHIO BOLOPONA PA3JNHYHBIMH METO-
A2aMH ¢ UCHOJb30BaHHEM [elieBOll 3nekTposHeprun AIDC B HOuHOE
BpeMsi. TeM He MeHee nmapoBasi KOHBEDCHS NPHPOLHOrO rasa OCTa-
eTCS CaMbIM [eHIeBBIM CHOCOGOM TOJyueHHs BOAOPOAA. BHmosmeH-
ubie B CIIIA pacyersl ¢ y4eToM NEPCHEKTHBHBIX OLIEHOK B H3MeHe-
HMH CTOMMOCTH YIJIEBOLOPOJHOIO CHIPbsi TOKasaau, 4To K 2000 T.
ce6eCTOMMOCTb TIOJIyYeHHs: BOAOPOAA COCTABHT: IPU NAPOBOH KOH-
BEPCHH NpHPOAHOro rasa-— 830 poJui/T, npu rasudpuxauuu HedTs-
HBIX ~ OCTaTKOB — 2218 pmoMi/T, T©TPH Ta3supuUKAUMH  yraAs —
1080 nosu1/T, mpH 57eKTPONH3e BOAB C HCNOJb30BAHHEM 3HEPIHH
A2C (k. m 1.=27%)— 1427—1732 AOJAN/T.

Kak yxe oTMeuanoch, AJs HEKOTOPHIX CTPaH C 6/1aronpusiTHbI-
MY NPHPOAHO-KAHMATHYECKHMH YCJOBHAMH, SHEPreTHUECKHE DeCyp-
CH MOryT OBITb NONOJNHEHH 3Heprueil GuoMacchl. [lo pasauYHBLIM
OLIEHKAM, B MHPe€ exXeroaHo o6pasyercs okoJo 4,2 MJIPA. T CeNbCKO-
XO3SIHCTBEHHBIX OTXO/I0B, 2 B BHICOKOPA3BHTHIX CTPAHAX B IEPecUere
na aymy Hacenenuss — or 0,4 go 1,0 T pasiMyHLIX GBITOBBIX OTXO-
A0B. CyuiecTByomas B HaCTOsILee BpeMs TEXHOAOTHS TepepaboTKy
6HOMacChl — NHMPOJHNS, IasHbHKALNS, CKUKEHHE, aHasPOGHAs tbep-
MeHTAUMs 4 T. 1. — NO3BOJACT NOJAYy4YaThb M3 Hee: TOIJIMBHLIE ras u
XKHIKHE NPOAYKTH! Pa3JHYHOH KaJOPHIHOCTH, METaHOJ, 3TaHOJ,
BHCOKO9(deKTHBHbE yno6penus. C TOYKH 3peHMs paccMaTpuBae-
Mo# B 9TOM pasnene npo6JeMbl, HauGOJbIIHI HHTEpEC M3 TIPOLYK-
TOB NlepepaboTKn GHOMACCHl NPENCTABIISIOT METAHOM H 3TAHOM (Bbi-
e pacCMaTpPHBAJICSH BO3MOXKHBIA BBIXOJ 3TAHOJNA U3 PAa3MUUHBIX
Ce/IbCKOX035HCTBEHHBIX KyAbTyp). [Ipn HcHoJb30BaHuH JpeBeCHHDI
MOXHO ToNyuHTb 25—30% wMertanona u 15—20% sranona (B pac-
4ere Ha Cyxyio ApeBecHHy). B paGore [194] ormeuaercs, uto smep-
THf CIHPTA, TONYYEHHOTO W3 GHOMACCH, BJBOE NPEBHIIAET ee pac-
XOJ\ Ha BBHIpAIIMBAHHE CEJbCKOXO3sHCTBEHHBIX KYJbTYp, a B padore

224







Ba)

CKHX M cyOTponHyeckHx crpaHax. [IpH NOBBIIIEHHH 1€HB Ha HepTb
20 280 nonn/T 5 (HEKTHBHEIM MOXKET OKa3aThCs NPHMEHeHHe «CJaH-
nesoi» HedrH (ans yeaosud CIHIA) mpu sarparax Ha ee HoJydyeHHe
He Bbimie 234 pgoan/t. [IpoH3BOACTBO MeTaHOMNA, 3TAHOJNEd H CMECH
CIOHMPTOB HE3aBHCHMO OT BHAA HCHOJb3yeMOIO Chipbs, a TaKXe IO-
JIyyeHHe MOTOPHBIX TOILIHB M3 yris 3¢¢deKrHBHbHIM 6yger IPH leHe
HeptH soiie 280 goa/T. Heo6x01uMO HMeTb B BUAY, YTO TEXHHKO-
SKOHOMHYECKHE IIOKa3aTeNH NPOH3BOACTBA TeX aJbTePHATHBHBIX
TOIIUB, AJS1 KOTOPHIX Tpebyercs MOZH(UKAIUA aBTOMOOMJS, HE B
NOJHOH Mepe oOTpaxKaloT 3(Q(QeKTHBHOCTh WX HCHOJb3oBaHUs. OHU
He y4MTBIBAIOT 3aTpaTr Ha H0000pyNOBaHUe aBTOMOOHJS H CO3[1aHHE
pacnpenenuTeNbHOR CHCTEMEB! TOMJIHBOCHaOXKeHHA. To ke B NMOJHOM
Mepe OTHOCHTCS H K BOZODOAY. MOXKeT noKas3aTbCsl HECKOJbKO He-
OXHAAHHHM, YTO NPU CTOHMOCTH BOAODOAA, NpPEBHIIAIOUIEH CTOH-
MOCTb CaMbIX JOPOTHX a/JbTE€DHATHBHBIX TOIJIMB Ha €IHHHUY MacCCHI
(1 T) B 2—4 pasa, CTOUMOCTb €ro B pacCyeTe Ha 3KBUBAJEHTHOE
KosnuyecrBO sHepruu (I'Jl:k) okasamach HamGosee GJIM3KOH K CTOM-
moctn 1 I'Ix HedrsHHX MoropHBIX Tomaus. OfHAKO He CJeayer
3a6biBaTh, YTO MO KOHICHTPAIHH JHEPrUM HAa €IMHHIY MAacch
(119,7 T01x/T) BOZOpOA NPEBOCXOAUT MOTOPHBEIE TOMJIMBA H3 HedTH
(43 T O%/T) mouru B 2,8 pasza, a cuupThl — B 5—6 pa3. Bmecre
¢ TeM ras3oo0pasHbil BOZOPOI 06JasaeT ype3BhYaiiHO HH3KOH 3Hep-
FOINIOTHOCTBIO HA €AMHHIYy oObeMma (HUKe YeM y GeH3WHa NOYTH B
3000 pas). [TosroMy, HeCMOTPst Ha YHHKaJbHBIE IKCIIyaTAHOHHbIE
CBOHCTBa BOAOPOAA, HCIOJb30BAHHE €ro B KayecTBe MOTOPHOTO
TONJIMBa TpebyeT BecbMa 3HAYMTENbHLIX 3aTPAT H HOCHT TpoGie-
MaTHYHLIA XapakKrep Maxe Ha AOCTATOYHO ANHTENLHYIO NepChnex-
THBY.

C yueroM paHee BHNOJHEHHHX pacuetoB [61], a Takxke mepc-
MEKTHBHBIX OIIEHOK Ha A06bIYYy pa3/lHYHBIX BHAOB CHIPbst M 3aTpar
Ha ero mepepaboTKy, B tabJ. 5.6 mpuBegeHB! TEXHHKO-3KOHOMHUYE-
CKHe IOKa3aTejH IPOM3BOACTBA aJbTe€PHATHBHBEIX MOTODHBIX TOIJIHB
IPHMEHHTEJbHO K YCJAOBHSM Hamlell CTpaHbl. PacyeTbl HOCAT OpHEH-
THPOBOYHBLIHA XapaKTep C [ONYILEeHHEM, YTO HEONPeaeJeHHOCTb HCXO/-
HOH HWH(QOpPMalUH yyreHa pa36pocoM 3HaueHHH B mpegedax 10—
25%. TTokasaTeNqu NPOH3BOACTBA AJbTEPHATHBHBIX MOTODPHBIX TOI-
JHUB, OTJHYHHIX MO TENmJOTe Cropanus ot HedTsHOro GeH3WHa, —
MEeTdaHOJa, CKATOrO H CKMIKEHHOrO ra30B — NPHUBEAEHH B HedTAHOM
skBuBanente. [Tlo panHbIM Tabna. 5.6 yeTko TpoOCHeRHBAercs CBS3b
IByX ¢akropoB. [Ipu nepepaboTke CHIPbsi, KAYECTBO KOTOPOTO HHIKE
Kavecrsa HeTH, SHEPTETHUECKHH K. I . NPONECCOB NOJYYEHHUS TOM-
JIAB CHMJKAeTcs, a NpHBEJEHHble 3aTpaThl Bo3dpacrator. [Ipu mepe-
pa6otke 06oJee BLICOKOKAYeCTBEHHOTO CBIPbsSi HOJst CHIPbEBOH CO-
CTaBJsIOMIEH B oOuiell CTPYKTYpe 3aTpar BO3pacTaer, a A0Js 3aTpar
Ha mepepaboOTKy CHHKAeTCS. DTHM OOBSICHSETCS, C OJHOH CTOPOHHI,
60Jiee BHICOKHII ypoBeHb 3aTpaT Ha qo6bIYy GoJiee BLHICOKOKAUECT-
BEHHOI'O CBHIpbSt — He()TH,- Ta3a, a ¢ APyroil, — MeHbIIWH yDOBEHb
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Ta6auna 5.6. TexXHUKO-IKOHOMHYeCKHe I0Ka3aTeld IMpPOM3BOACTBA MOTOPHBIX
TOIIMB M3 PA3NHYHBIX BHAOB CHIPbS

IMpHBefeHHble 3aTpa-~

SuepreTHue- ?:g::i“:;gg;m:; TH, %
Chripbe M TOIJHBO cﬁ%ﬁyﬁe:ﬁﬂn. IpOM3BOJCTBO TOM-
PO | LD SR |y e i gt
O6oiuHast HedTh 88—90 100 70—85  30—I15
Tsaxeaast # OGUTYMHHO3- 80—85 120—150 40—50  60—50
Hble HETH
Toproune CJaHIbl 60—65 130—150 1520  85—80
CKuxKeHHBIH  mnponaH-6y- 78—75 85—90 60—65  40—35
TaH
KoMnpHMHPOBAHHBIE TnpH- 83—85 100 55—60  45—40
ponnuiil raz npu 20 MIla
Meranon
M3 NPHPOAHOrO rasa 54 230—250 25—30 75—70
H3 yras 43 270—330 10—15  90—85
CHHTeTHUECKHE KHJAKHe
TONJABA M3 YIJS:
THAPOTEHH3AUMs NPH
10—30 MIla 52—56 240—300 15—25  85—75.
nponece  dumepa — 37 370—450 10—12 9088

Tponiua

3aTpaT Ha NMPOM3BOJCTBO M 06JaropaxkyBaHue MOTOPHBIX TOIJIHB H3
storo ceipbs. [Ipu conocraBjeHun npUBELEHHLIX 34TPAT Ha IMPO-
H3BOJACTBO aJIbTEPHATHBHBIX M HEPTAHLIX MOTODHLIX TOMJIHB IO
LaHHBIM TabJs. 5.6 ¢ aHAJOrMYHBLIMU 3apyGEKHBIMH JaHHBIMH, NPH-~
BeIEeHHEIMH BHINE, BHAHO, 4TO OOIIM{ NOPALOK COOTHOLIEHHS 3a-
Tpat H PAHXHDOBAHHUA 3(D(PEKTHBHOCTH NPOH3BOACTBA MO CTOHMOCT~
HBHIM NMOKa3aTeJasiM AOCTAaTOYHO GJH30K. MeHbHine 3aTpaThl Ha NpoO-
HU3BOACTBEO, HapsAly ¢ HePTAHHIMH MOTOPHBIMH TOILTHBaMH,
OPUXOAATCH Ha CKHKEeHHBe HedTsHbe rasbl, 3aTeM HA KOMIPHMH-
POBaHHHI HPHPOAHHIA Ia3, METaHOJ H3 NPHPOAHOTO raza H T. .
O61mas xe oneHKa 3(¢HEeKTHBHOCTH NPHMEHEHHs STHX TOTJIHB JOJXK-
Ha OHTb jfaHa C yYeTOM TeXHHKO-9KOHOMHYECKHX ITOKasarejeil HX
HCNOJIb30BAHHS HA TPAHCHODTE.

5.3. 3KOHOMHUKA H NEPCNEKTUBLI IPUMEHEHHS
AJNBTEPHATHUBHBIX TOINIHB

BoNbUIMHCTBO - aNbTeDHATHBHBIX MOTOPHbBIX TOIJIHB OTJHYaeTCS OT
TPaAMIMOHHbIX G€H3HHOB H [U3€JbHBIX TOILIHB (JH3HKO-XHMHYECKH-
MU M 3KCHJAyaTauMOHHLIMHM CBOHCTBAMH, YTO BeAeT K CYIIECTBEHHO-
My H3MEHEHHIO XapaKTEDHCTHK CHJIOBOH YCTAHOBKH H 3SKCIJIyaTa-
IITHOHHBIX Ka4ecTB caMoro aBToMo6uas. HecMoTps Ha HakomjIeHHbI
OGIIHPHBIH MaTepHaJ MO NPHMEHeHHIO aJbTeDPHATHBHBIX TOILTHB
Ha aBTOMOOHJbHOM H APYTHX'‘BHAAX TPAHCIOPTa, HCIOJAb30BaAHKE:
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TAIMOHHBIX ITapaMeTPOB aBTOMOGHJIS — MaccH 0aJjTOHOB, HX CTOH-
MOCTH, BHAa IEpEBO3UMEIX IPY30B, KO3(h(HIHEHTA HCIOJb30BAHHUS
rpysonogbeMHocTd H Ap. Heo6xoguMo OTMeTHTb, 4TO pacueThl 3¢-
(¢EeKTHBHOCTH CJ€JaHBl ¢ OTPAacJeBLIX (X03pacueTHLIX) NO3HLHHA
ABTOTPAHCIOPTHHIX NpPEANPHSITHA H C NpPHMEHEHHEM ONTOBHIX leH
Ha GeH3HH, BKJIIOYAOMIMX HaJjor ¢ o6opora, H Ha CXKATHH ras, rie
3TOT HAJOr OTCyTCTByeT. TakHe pacueThl NPAaBOMEDHBl AJIT MEX-
OTpacNeBbIX OTHONIEHHH MEXIy IOKyNaTeNsMH TOIUIHBA — aBTO-
TPAHCIOPTHBIMH INPeINPHATHSIMH — H TIOCTABUIHKAMH, B KayecTse
KOTODHIX IIPH peaM3alliH OeHaWHa BbIcTynaloT HedTecOuTOBLE
OpraHH3alMH{, a IpH peasH3allid rasa — OpraHH3alMH Munras-
npoma.

Bei6op  cTpaTerHyeckMx  HalpaBJeHHA  3HeproobecledeHHd
TPAHCIOPTHOTO IIpOLeCca AOJKEH OCHOBLIBATHCS HE HA PLIHOYHBIX
LleHOBBIX OTHOIUEHHSIX C PAa3JHYHBIM NOAX0AOM B (OPMHDOBAHHH
5THX LI€H, a Ha OOLIeCTBEHHO HEOOXONHUMBIX 3aTparax, B Kauyecrse
KOTOpbIX MOT'YT IPHHMMATbCsl NIPHBEICHHLIE 3aTPaThl O BCEMY IIMK-
JIy TIpOH3BOACTBA H NOTpebJICHHS TOIJHBA B COOTBETCTBHH C GJIOK-
cxeMoil GOpMHpOBAHHUs ITHX 3atpar (cM. pHc. 5.1).

[Ipu ouenke HapoAHOX03HCTBEHHON 3()PEKTUBHOCTH BKJIIOYEHHE
Hasora ¢ o60poTa, SBJSIOLErOCs YacThiO IEHTPaJH30BAHHOTO YHC-
TOrO JOXOAa TOCyAapCTBa, B leHy OCH3HHAa METOJHYECKH Hempa-
BHJbHO. DTO HCKaXkaer peasbHble NPOH3BOJACTBEHHbIE 3aTPATH, KO-
TOpble HeceT 0OUIecTBO NpPH BbIpaboOTKe H NPHMEHEHHH aBTOMOGHIb-
Horo OCH3HHA H CKATOrO NPHPOAHOrO raza. Tak, MPH HMCKJIOYEHHH
HaJjlora ¢ 060poTa H3 ONTOBOH ILEHHl CTOMMOCTb OeHauHa A-76 Gyner
He 15 KOI/J, KaK 5TO NPHHATO B IPHBENEHHBIX BbIle pacyerax,
a 4,88 kon/n. OuYeBHAHO, IPH H3MEHEHHH METOJHYECKOrO IOAXO0nA
B OIl€HKEe CTOMMOCTH aBTOMOOHJbHOro OeH3HHa pe3yJbTaThl pacye-
TOB CYLIECTBEHHO H3MEHSTCS.

Mpb1 OCTAaHOBHJIHCH Ha 3TOM BONPOCE C TOH IeNblo, YTOOB! Ipo-
BECTH IDPaHb MeXAy TEXHHUKO-3KOHOMHYECKHMH pacueTamH 3¢dex-
THBHOCTH IIDHMEHEHHSI aJbTE€PHATUBHBIX TOIJUB, BHIIOJHAEMHMH HA
OTPAcJeBOM, BEIOMCTBEHHOM YDOBHE, C OJHOf CTOPOHBL, a C ApY-
roff, — Ha HapOXHOXO3SIMCTBEHHOM YPOBHe ¢ HCIIOJb30BaHHWEM Tex
METOAHYECKHX NPHMHIMIIOB, KOTOpble H3JIOXKEHH B paspene 5.1.

HauGosiee nepcHEeKTUBHBIMH BHIAMH aJbT€DHATHBHBIX MOTOP-
Hplx tomauB gias CCCP Moryr ObITh CxKHUMXKEHHBHIH nponan-6yrah,
cxkaTbll NPUPOAHBIA ras H BBHICOKOOKTAHOBHE J00aBKH K GeH3HHY
B BuJe TpeT-OyTHIMETHIOBOTO 3QHupa H MeTaHo.Ia.

[TpuMepHO TaKas K€ TEHAEHIUst B YaCTH IPHOPUTETHOCTH HC-
NOJb30BAHUS aJbTEPHATHBHHIX TOIIMB CYILIECTBYET U 3a py6exom.

B 3anannoi Espome Ha cxHKeHHOM nponas-6yrane paGoraer
1,5 maH. aBTOMOOGHMEH, NOTPEGIAIOMIUX OKOJIO 2 MJH. T 3TOrO TOI-
auBa; K 1990 r. yucio TaKkux aBTOMOOHJEH VBEJIHUHTCS. BJBOE,
a o6beM morpe6JIeHHs NpPONaH-OyTaHa COCTABHT OKOJO 3,8 MUH. T
[204]. O6wuit mapk aBromMoGm/IeH, pabOTAOMUX BO BCeM MHpe Ha
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nponax-Gyrane, NpeBLICHA 3 MJH. €IHMHHI, H DPacTeT AOCTATOYHO
6uicrpoimu TeMnaMu. Tak, B CHIA go 1978 r. naa pa6orH Ha npo-
naH-6yraHe NepeBOAHIOCH B cpejHeM 35 ThiC. IPY30BbIX H JErKOBbIX
aBroMobuJei, B 1979 r. — 70 Teic. aBTOoMOOHJef, a B 1981 r. —
cumre 300 teic. equuHUL [205].

[To cocrosiHHio Ha KoHell 1984 r. B MHpe HCIOJb30BAJOCh OKOJO
400 rteic. aBTOMOOHIEH, paboTaOUUX HA CXKAaTOM NPHPOLHOM rase,
B ToM uncie B Wramuum — 270 toic., B HoBoi#t 3emangun — 85 ThIC.,
u B CHIA — 30 toic. aproMoOugeii. B 1990 r. obuwee yHCIO aBTO-
mMo6uJjeli, Kotopble OYAyT NMPHUMEHATH B KayecTBe TOIJHBA CXKaTHH
ras, cocTaBHT 655 THIC. eHHHI], B OCHOBHOM 34 CyeT yBeJHYEHHS HX
yuciaa B Hosoit 3emangun xo 200 teic. u B Kanage — no 100 Twic.
[206]. B Kanane npengycMaTpHBaeTCss CHCTEMa IMOOILIPHTENbHBIX Mep
IJS CTHMYJIHDOBAHHSI NepeBoja aBToMoOW/JIeHl Ha CKATHIH IPHPOA-
HBIE ra3: BJajejbllaM aBTOMOOMJeNl NMpH COTJACHH Ha YCTAaHOBKY
razo0aJjJJOHHOH ammapaTyphl BLIIJIAYHBAETCH AOTALHSA B pasMepe
500 noaa., a npu crpouteabctBe ATHKC — koMmnencanus B pasme-
pe 500 THC. KOJI.

CrouMOCTh Ta30BOTO TOIIHBa cocraBisier 60Y% croHMOCTH aB-
TOoMOGHIbHOTO OEH3HHA, OXHAKO, m0000pYAOBaHHE aBTOMOOHJeN
rasoBoil anmapaTtypoil Z0CTATOYHO goporo — xo 1500 zoaJa. Ha oxHH
aBToMo6usb [13]. Kpome TOro, CTOMMOCTb CTPOHTEJbCTBA Ta30HAa-
NOJHHTEJbHBIX CTAHIUHA B HECKOJbKO Pa3 MpPEBBINAET CTOHMOCTb
CTPOHTEJbCTBA OOBIYHOA O€H303aIlp aBOYHOH CTAHIHH H COCTABHT
okos0 1500 gosa. B pacyere Ha OGHH aBTOMOOHJb.

[Mo-BuauMoMy, B CHJIY 3THX OOCTOATEJBCTB, 4 TaKkKe YUHATHBAf JONOJHH-
TEJbHYIO CJOMXKHOCTb B 3KCIIyaTauMH ra3o0a/IOHHBIX aBToMobHusell, ofmee uX
YHCJIO cocTaByfer OKoJo 1Y% MHpOBoro aBTOMOOHJIBHOTO NAapKa, HACYHTHIBAIOIIE-
ro 400 wmun. eaunun. [lpexnoureHwe oTxaercss ra3o0asJIOHHBIM aBTOMOOHJAM,
UCIIOJb3YIOMUM CXKHKEHHBIH HpOHaH'GyTaH, Ha KOTOpOM pa60TaIOT KaK JerkKo-
Bb€, TAK M Tpy30Bble aBTOMOOHIM H aBToOych. IlpuMeHeHme cikaroro rasa, Kak
paBuio, orpaﬂutuaeTcﬂ JIErKOBLIMH aBTOMOOHJISI MK HHAUBUAYAJBHOIO NOJIB30-
BAHHUA M MaJOTOHHAXKHBIMH TDY30BBIMH aBTOMO6PIJIHMPI, B OCHOBHOM, KOMMYHAanb-
HOrO Ha3HayeHHus.

[1pr pacCMOTPEHHH TEeXHHKO-3KOHOMHYECKHX IoOKa3zareJeidl HC-
MoJIb30BaHUs ra300aJOHHBIX aBTOMOOMJIEH B YCIOBHSX Hamiei
CTpaHBl TIpeXJe BCero CJaeiyeT OTMETHTb OTJHYHS B CTPYKType
norpebieHHsT MOTOPHBIX TONJHB Ha aBTOMOOHJBHOM TPaHCIOpTE B
CCCP u 3a pybexom. 3a pybexkoM, 0co6€HHO B pa3BHTHIX KaIHTa-
JHCTHYECKHX CTpaHaX, B aBTOMOOMJbHOM INapKe Npeo6/agalor Jer-
KOBble aBTOMOOHJIH HHIHUBHAYAJbHOTO IOJb30BAHHA, YTO H OIpeje-
JIsleT ROJIO IMOTPEOJeHHST MOTODHBIX TOIUIHB B ofmeM oObeMe.
[IpoBopuMbie 32 py6exoM HCcCaeqOBaHHS B 00J1aCTH ajbTepHATHB-
HHX TOINIHB B OCHOBHOM OPHEHTHPOBAHH HA CHNEUHPHKY HX HCNOJb-
30BaHHs Ha JerkoBux aBToMoOwiasix. B CCCP poas morpeGienus
MOTOPHHX TOIIHB TPY30BLIMH aBTOMOOHJISIMH H aBTofycamu co-
cTaBJsieT oKoJo 85%, a BceMM BHAZAMH JIETKOBHIX aBTOMOGHJIel —
HHAMBHAyaJbHbBIMH, BEeIOMCTBEHHBIMH, TAaKCH — npuMepHo 15%.
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Puc. 5.4. TopoBoli ofbem TpaHcmopTHo#t paGorTsl P, BmmojHsemolt aBroMoOH-
JSIMH TIDH HCHOJB30BaHMH OeH3MHA M mnponaH-Gyraua (I) um cxaToro rasa 2)

Puc. 5.5. [puBesenHbie 3aTpaThl 3 Ha BHIOJMEHHE TIPY30BoH paGOTH NPH HC-
[OJb30BAHMHM PA3HEX BH0B TolJHBa (6€3 TONJIHMBHOM cocTaBJAoLeh)
1—3 — aBTOoMOGHJH, paGorapolie Ha GeH3uHe, NMponan-Gyrase H CHKATOM rase COOTBETCTBEHHO

Ka4yeCTBEHHOTO DPEeryJHDOBAHHs [BHrarels IpH pabore Ha ra-
30BOM TOINJIHBE;

yCOBEpIIEHCTBOBAHHS CHCTEMbI 3aNMPABKH -Ta30M C YY€TOM OIl-
THMH3AIHH Pa3MELIeHHS] aBTOra30HaNOJHHTEJIbHBIX KOMIPECCOPHBIX
CTAHIHHA M HCMOJb30BAHHS MEPEIBHIKHBIX ABTOra303alpaBIiHKOB C
11eJIbI0 COKPAIIEeHHs] MOPOXKHEro (X0J0CTOro) npobera aBTOMOOGH/IEH
Ha 3aNpaBKy.

Ha puc. 5.5 nokazansl NpHBEJEHHbIE 3aTPATHl HA HKCIJIYATALHIO
GEH3MHOBBIX M Ta3OBHIX aBTOMOOHJeH (6e3 TONJIHBHOH COCTaBJSAIO-
mei) B pacyete Ha OMMH T-KM BHINOJNHSEeMOll IPy30Boil paGoThl.
I1pu geficTBYIOIIHX ONTOBBIX IleHaX Ha OEH3MH M ra3 B TOJMOBBIX
9KCIUTyaTAl[HOHHBIX 3aTPaTax Ha aBTOMOOHJb J0JS CTOMMOCTH TOI-
JHBA COCTaBJsieT Ha OEH3HHOBOM aBTOMOGHJe — okoJo 20%, Ha
razo6aionHoM — 10—12%. OcHoBHAas 4acTb TEKyLIMX H3[epkKeK
NPHXOAUTCS HA HKCIJIyaTalHI0 CaMoro aBTOMOOMJISL H OIJIaTy BO-
LHUTeNell, KoTopas sIBJASETCS ONpeReasiomell cTaTbell SKCIIyaTalH-
oHHBbIX 3atpat (40—45%).

B Tabj. 5.7 npeacrasjeHa CTPYKTypa NPHBENEHHBIX 3aTpaT Ha
NPOM3BOACTBO, TPAHCIOPT, XPaHEHHE, paclpejeNeHHEe M NPHMeHe-
HHe Ha aBTOMOOHJe HE(TAHOrO G6EH3HHA H aJbTEPHATHBHLIX TOIJIHB
B pacuere Ha | T GEH3HHOBOIO 3KBHBAJIeHTa. DTH N0KA3aTeIH AaHbI
NPHMEHHTEIbHO K «CPelHeMYy» aBTOMOOHJIO (ero TeXHHKO-IKCIUTya-
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Tabauna 5.7. TexHHKO-IKOHOMHUECKHE NOKA3ATE]H MPOH3BOACTEA H DpUMeHeuus
. AJIbTEPHATHBHLIX TOMJHMB HA ABTOMOGHJBHOM TpaHCHOpTe

CunreTH-
Cotmxen- | CxaTHil |MeTanod H3| yecrmii
Moxasarens Bensun | mulfi npo- |npHpomubil {npHpogHOro GensuH -
nan-6yTan ras rasa u3 yras*
Cpenuss rpysomogbeMHocth aB- 3,9 3,9 3,26 3,9 3,9
ToMOOuA, T
Toxooit mpofer aBromo6uns, 33,9 33,9 36,9 33,9 33,9
THIC. KM

Togosoit ofbeMm Tpamcnmoprao#i 79,13 79,13 68,86 79,13 79,13
paboThl, THC. T-KM

Cpennsis crommocTs aBTOMOGH- 3659 4309 4636 3915 3659
J1, pyo.

Pacyﬁ)yu TOIJIHBA HAa aBTOMOGWJIL 8,9 8,3 (12) 17,8 8,9
B roa, T (1000 m3)

YnenbHble UpHBEICHHMe 3aTpa-

TH:Ha ] T GEH3MHOBOrO 3KBHBA-

JIeHTa: ‘
DPOU3BOACTBO TOmNHB (6e3 30 45 215 221
3aTpaT Ha ChIpbe) . 78
TPaHCIOPT, XPaHEHHe 18 30 35 18
M pacnpefelieHHe TOIIHB .

NpUMEHeHHe Ha aBToMobH- 730 752 807 780 730
Jie
VIToro mpuBefieHHBIX 778 827 885 1030 969
saTpar

* MeTogoOM rHApOreHH3anHH.

TAUHOHHBIE MapaMeTpbl TaKXke mpeacraBjJeHbl B rtabauue). s
pacyera mnokasaresefl «CpefHero» aBTOMOGHJS NPHHAT YCJOBHEIHR
napk, cocrosiuuit Ha 40% u3 aBromo6uaeir tuna 3MJI-130, 30% —
tana I'A3-52 u 30% — tuna I'A3-53. YaeabHbie NpHUBEJEHHbBIE 3a-
TPaThl Ha MPOM3BOACTBO M NPHMEHEHHEe TOIIHB IaHbl (€3 CHPbEeBOi
COCTABJIAIOLIEH, KOTOpas HaleHa HCXOAA M3 yCJIOBHH obecreueHus
PaBHO(()EKTHBHOTO HCHOJNb30BAHHS HEMTSHOrO H aJbTepPHATHBHOIO
TOIJIHB.

Ha puc. 5.6, a nokasaHo coOTHONIEHHe IPHBEIEHHBIX sarpar Ha
IpOH3BOACTBO GeH3HHA NPH TJyGoKo# mepepaboTKe HePTH H CIKH-
XKEHHOTO NpONaH-OyTaHa, NPH KOTOPHIX NPHMEHEHHE 3THX TOIJIMB
Ha aBTOMOOGHJBHOM TpaHCNopTe paBHod(G(ekTHBHO. HuxHAA rpa-
HHIlAa 5Q(EKTHBHOTO NPHMEHeHHs NponaH-OyTaHa HAYHHAETCS TpH
[IDHBENEHHBIX 3aTpaTax Ha Ao6bluy HedrtH oT 40 py6/tT. das ompe-
A€JIEHHs] TOJNHBIX MPHBEJEHHBIX 3aTpaT Ha MCUOJb30BAHHE TOIJIHBA
B aBTOMOGHJbBHOM TDaHCNOPTe K 3aTpaTtaM HAa TNPHMeHeHHe (1Js
Gensuna 730 py6. u mponaH-6yrana — 752 py6.) no6aBIAOTCA CO-
OTBETCTBYIOIIHE MPHBEAEHHbIE 3aTpaThl Ha HMX NPOH3BOACTBO (IO
RaHHBIM pHC. 5.6, 106 py6/T Gensuua u 84 py6/t nponan-6yraHna),
B KOTOpbie BKJIOYECHH TaKxkKe H3AepXKKH Ha TPAHCNOPT, XPaHeHHe
H paclpejejeHne TOIIHB.
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3060 PYSIT 3, , py6/1000 M3

254 al| 173 )
220 147
186 122
152 - 97
18 . 72
8_4\ 47\
106 140 174 208 35,pydlT 740 174 208 242 34, pydiT

Puc. 5.6. YcaoBust paBHO3(dEKTHBHOTO HCROJb30BaHHA TOIVIMBA HA aBTOMOGHJIDb-
HOM TPAHCHOPTE B 3aBHCHMOCTH OT MPHBEJCHHHIX 3aTPAT Ha HX NPOHIBOACTBO:
a — Geusuu (3g) H nponau-6ytan (3,4); 6 — GeH3Hn (3g) B cxarsiit ras (30

AnaJjornunbiM 06pa3oM HAXOQHMTCS COOTHOLIEHHE 3aTpaT Ha
IPOM3BOACTBO GEH3HHA H KOMIPHMHPOBAHHOTO NPHPOAHOTO rasa,
obecreynBaoiee paBHOSQ(MEKTHBHOE HX HCIOJb30BaHHE (pHC.
5.6,6). Tlpu 3ToM HEOGXOLHMO YYHTHBATh KO3(QOHIHEHT 3aMelle-
HHs GeH3HWHA Ta3oM HCXOAS M3 HOPM pacxoid THX TOIIHB Ha aB-
ToMo6HIAX; OH paBeH 1,35, T. e. 1 T 6eH3HHA KBHBAJEHTHA 1350 m3
raza. Ha puc. 5.6,6 naHO COOTHOLIEHHEe NPHBEIEHHBIX 3aTPaT Ha
1066y HedTH W IPHPOJHOrO rasa, MPH KOTOPHIX IPOU3BOACTBO
GeH3MHAa H CXKATOTO rasa o6ecleyHBaeT OJHHAKOBYIO 3(h(eKTHB-
HOCTb HX MCIIOJb30BAHHS Ha aBToMoGuJe. Opranusands INPOH3BOL-
CTBA CIKATOTO ras3a CTAHOBHTCS 11€/1ecO00pa3HON IPH NPHBEIEHHLIX
3aTparaXx Ha f06biuy HepTH He Hmxe 100 py6/T H OCTaTOUHO
HU3KMX Ill€eHaX Ha Jo6b4Yy H TPAHCUOPT Trasa — He Bhlle
14 py6/1000 M® (puc. 5.7). B sTom Ciyuae mpuBe/eHHbIE 3aTPAThl
Ha TOJydYeHHE CXKAToro rasa cocrasst 72 py6/1000 m®, a GeHsu-
Ha — 174 py6/1.

B BHIIOJHEHHH X pacyeTax He YYTeHa IOTEPS TPy3ONOJbeMHOCTH
ra3o6aJIOHHB X aBTOMOOHJIeH B cpenneM Ha 16%. C yueroM morepb
IPy30NOABLEMHOCTH PaBHOI((MEKTHBHbIE 3aTPATHl HA IKCIIYaTalHIO
ra306aJJ0HHOTO aBTOMOOUJST JOCTHIAOTCS NMPH CTOHMOCTH CXATOTO
raza 72 py6/1000 m® u GeHsurna — okoJo 300 py6/T.

[IpuMeHeHHe CHHTETHYECKOTO (EH3HHA H3 yIJ HE BBI3bIBaeT
Heo6XOLHMOCTH MOAHPHKAIUH aBTOMOOHJIS M LONOJHHTEJbHBIX 3a-
TpaT B CHCTEMY paclpeleJeHHs TONJHB, B CBS3H C YeM YCJOBHSA
paBHOS()(MEKTHBHOTO HX HCMNOJb30BAHHS C HETAHBIM  TOIIHBOM
OTpeNeA0TCS [0 3aTpaTaM #a NPOH3BOACTBO (CM. pasaern 5.2).
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Puc. 5.7. CooTHOlleHHE NPHBEAEHHEIX r
3arpatr Ha MRo6biuy HedTH 3, u npu-
poanoro rasa 3r, IPH KOTOPHX IpH- 0 =t=T
Merenne OeH3uHa M CXKATOro rasa Oy- ——
JeT paBHO3(EKTHBHEIM " Budsr monauba

Puc. 5.8. JluarpaMma IPHOPHTETHOCTH NpPOM3BOACTBA H NDHMEHEHHs ajbTepHa-
THBHBIX MOTODHBIX TOIJIMB IO NPHMBEJEHHBIM 3aTPaTaM Ha TPY30BYID paboTy

D
I — nedranoit Gensuu A-76; /] — Geusnn ¢ poGaBkoi 8% TBM3; J/] — Gen3HH MeTAHOMbHHI
BM-5; JV — cxuxenunlt nponau-6yran; V — GeHmauy MeTaHOIbHHIE BM-15; V/— cxaThil
NPUPOnHbIf ras; VIJ/ — CKHXeHHbI npHpPOnNMbIA ras; VIII — Geusuu u3 yras; IX — Mmeranoa
43 npHpopHoro rasa; X — Geusuu «Mobil» u3 npupommoro raza; X/ — meTados M3 Yrasi
X1] — Geusnu NPAMOrO CHHTE3A W3 NPHUPOXHOrO rasa; X//J — H, ua yrasi B runpuge MgH, gy5

X1V — Genauu «Mobil> H3 yris; XV — Gensdn npsiMoro CHHTEsa 3 yras; XVI— H, saext-
bonnsubi#t B ruppupe MgH, 455 XVII—H; us yras B xupxom Bume; XVII — H, xuukuit

3JIEKTPOJIH3HBI I

[IpuMenenne meraHosa B YHCTOM BHAE HE3(D(MEKTHBHO H CBSI3a-
HO C pSIIOM TEXHHYECKHX TPYLHOCTeH (KOppPO3HOHHOHM arpecCHBHO-
CTbI0 H PAacCNO€HHEM B MPHCYTCTBHH BOAH). [lostomy B MHDPOBO#H
NpakTHKe NpH3HAHO Oojiee Helecoo6pasHbBIM HCNOJAbL30BAaHHE METa-
HOJNa [JIsl NPOH3BOACTBA Tper-OyTHAMerunoBoro adhHpa H B Kaye-
CTB€ BBICOKOOKT4HOBOH R006aBKM K He(TAHBIM GeH3HHaM. BrinoJ-
HEHHble pacyeTH MOKa3a/H, YTO NPHMEHeHHE Tper-6yTHIAMETHIOBOTO
3dHpa H MeTaHoNa B o6beMe 5% NpH MpPOU3BOACTBE HESTHIHPOBAH-
HOTO GeH3HHa BMECTO aJIKH/1aTa MO03BOJsIeT CHH3HTL NpHBEIEHHbe
3arpatbl Ha Npou3BoncTBO Ha 8—I13% u Ha 2—3Y% mNOBLICHTH
SHEPreTHYeCKHUH K. I. A. Npou3BoAcTBa [207].

Ha puc. 5.8 npuBegena gmarpaMma NPHOPHTETHOCTH NMpHMEHe-
HASl albTEPHATHBHHX TOIJIMB B BHJE CyMMAapHBIX NPHUBEIEHHBIX 3a-
Tpar Ha | T-KM rpy3oBoil paboTH, BK/IIOYAIOMWHKX 3aTPaThl B NMPOH3-
BOLCTBO TOIUIHBA M d4BTOMOOGHJEH, a TakkKe B 3KCIIYATALMIO ABTO-
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B KayecTse KapOlopaTopHOro TOIJIHBA, 3aMelllass TeM CAMBLIM OKOJIO
4% obpema norpebnenus GeH3HHA.

YunThiBas BO3MOXKHOE HaNpsKeHHOe NOJNOXKeHHe ¢ obecreyeHH-
€M TOTPEeGHOCTH B.AM3EILHOM TOIJIHBE, 33 PYGexoM BeLyTcs HC-
Clel0BaHHUSA, \HANpaBJeHHbHe Ha BO3MOXHOCTb INPUMEHEHHS B JH-
3€JIbHOM JBHT@TeJe: CIHPTOB, PACTHTEJbHBIX Maces, a TaKke (QH-
pOB, MOJYyYEHHHX Ha HX OCHOBE; CHHTETHYECKHX AHCTHJJISITOB H3
yris, claHneB ¥ OHTYMHHO3HBIX IE€CKOB; CXKAaTOTO H CXHKEHHOTO
npupoauoro rasa IlpuMeHenHe 3THX NpOAYyKTOB Tpebyer Cyliect-
BEHHOH MOAMGHKaLHH-JH3EJbHOTO IBHTaTe]sl, B CBA3H C YEM BO3-
MOXHOCTb MX HCNOJb30BAHMS B KayecTBe 3aMEHHTENS IH3eJIbHOTO
TONJIHBA B IUHPOKHX MacmiTabax BecbMa NpobieMaTHUHA.

B KkauecTBe NepCNEeKTHBHBIX TOIVIHB 15 ABHALMOHHHIX JBHra-
TeJeH pacCMaTpHBAIOTCH NpeXJe BCEr0 CHHTETHYECKHE JHCTHJJIS-
THI, TOJyyaembie NpH nepepaboTKe CJaHIEB, a TaKkKe CHKHUKEHHBIN
NpHPOAHHH ras.

Cunraercs, 4To BOZOPOA, HECMOTpPS HA €r0 YHHKAJbHbIE MOTOp-
Hble CBOHCTBA, B CHJY TEXHHYECKHX TPYLHOCTEH, CBA3aHHBIX C €ro
HCNOJb30BAHHEM M XpaHeHHeM Ha OopTy aBTOMOOMJS, 4 TaKxke
co3fanHeM HeoOXOoAHMoll paclipe/euTeIbHON CETH H CTAllHOHAPHBIX
XDaHUJHIL, 9TO TpeOyeT GOJBIUHX 3aTpaTt, MOKET ObITb HCIONbL30-
BaH B KayecTBe MOTOPHOro TomJHBa yepe3d 30—40 ser [211].

ITo sueprernyeckomy mnporsosy OICP [27] noreHiuaabHO BO3-
MOXHBI ypoBeHb NPOH3BOACTBA Aa/bTEPHATHBHHIX 3aMEHHTeJeR
HeTH 3a CYET HCNOJb30BAHHS GHTYMHHO3HHIX NECKOB H TAXKeJbX
HedTed, roplOYMX CaaHIeB, ra3HOHKAUHH H THAPOTEHU3ALHH YIJf
oneHuBaercs K 2000 r. B 40—70 MaH. T y. 7. (28—50 MJH. T H. 3.).
W3 s10ro KoiuYecTBa «CHHTETHUECKOH» HEPTH MOxeT GbTb MOMy-
ueno 20—35 MJH. T MOTOpPHbBIX TOIJIMB.

Bosmoxuble 00beMbl MHDPOBOTO TPOH3BOACTBA BbICOKOOKTaHO-
BbIX 100aBOK (CIHPTOB H 3(DHPOB) M HCIOJb3OBAHHS Ta3a B Kaue-
CTBe MOTOpHOrO TtomjuBa Ha 2000 r. oueHHBawTCA HaMH B 30—
35 MJIH. T H. 3. '

Takum o6pasom, ofliee MHpOBOe MPOH3BOACTBO H NOTpebJeHHe
AJbTEPHATHBHbIX MOTOpHHIX TONJMIHB B 2000 r. MoXeT COCTaBHTb
50—70 man. T WIH 5—7% K 0XHZaeMOMy NOTPeGJEHHIO aBTOMO-
Ounbubix TomsuB. M3 aroro ciexyer, 4To MOTOpHHE TONJIHBA, MO-
JyyaeMble M3 He(DTH, COXPAHAT CBOe Belyllee NOJOKEHHE B IHEp-
rooGecrieyeHHH TPAHCIOPTHEIX Mpoueccos 10 2000 r. H, OYEBHIHO,
eme B TeYeHHEe MOCTATOYHO MJIHMTENbHOTO BPEMEHH 3a €ro mpeje-
JlaMH.

PapukasbHbM peurenreM NpoGJeMbl CHHXKEHHA MOTpeGJeHHs
MOTOpPHHX TONJHB sBJsercs sameHa [IBC Ha ajektpoasuraress.
Onxako nauGosee cioxHON 3agaueil 3xech octaercs pasdpaborka
AelIeBOi aKKyMyJATOpHON OaTaped AOCTATOYHOH €MKOCTH, 06ec-
neynBaolleil npober asromobuasa no 200—250 kM, 6es CyllecTBeH-
HOTO YBEJIHYEHHS ero MacCH.
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Ilaneko He HcueplaHH TaKXe pE3e€PBbl B YBeJMYEHHH NpOH3-
BOJACTBA MOTODHBIX TOINJHB H3 He(TH 32 CYET yIiyOJeHHs ee mepe-
pa6GoTKH H 6oJiee pallHOHAJIBHOrO HCIOJb30OBAHHUS He(TenpOLYKTOB.
Kak yxe 0TMe4aJoch B IJaBe 2, J€CATKH MHJIJTHOHOB TOHH JXHCTHJI-
JSITHEIX TONJHB B 3apy0eXHbIX CTpaHax HCINOJb3YIOTCS B KauecTBe
KOTeJIbHO-TIeYHoro TomJaMBa. KpoMme TOro, B KaNHTAJHCTHYECKHX
CTpaHaxX, HECMOTPsSl Ha KOJNHMYECTBEHHB CKayoK B yray6JieHHH Tie-
pepaborku HedTH, BHpaboTka Magyra B 1985 r. cocrasuia
456 MJH. T, 4TO TaKXe SIBJSIETCH pPEe3epPBOM MOJyYeHHSI MOTOPHBIX
TOIIMB CO 3HAYHTEJLHO MEHBHIHMH 3aTpaTaMH IO CpaBHEHMIO C HX
TIpOM3BOACTBOM M3 a/bTePHATUBHBIX BHAOB CbIpbsi. De3yc/0BHO, STH
pecypcHHe M 3KOHOMHYECKHE (aKTOpbl CAEpPXKHBAIOT Macmrabbr
NPOM3BOJACTBA aJbTEPHATHBHBIX MOTODHBEIX TOIUIHB, KOTOphIE IO
TeXHHKO-5KOHOMHUYECKMM IMOKa3areJsM 3(Q(eKTHBHOCTH HCIO0Jb30-
BaHHS YCTYNAIOT TOIJIHMBAM, NOJYyYeHHHIM M3 HE(TH.

Fr1ABA 6

3KOJIOTHYECKHUE MPOBJEMbI MPOU3BOACTBA
U NPUMEHEHHUA AJBbTEPHATUBHBIX MOTOPHBIX
TONJINB

[TpoMbilllIeHHOe NPOM3BOACTBO H 9HEPreTHKa, AaBTOMOOHJbHBLX
TPAHCNIOPT H ABHALMS, XHMH3allHfl CEJbCKOTO XO3iHCTBA H MHOTHE
ApyrTHe cdepbl DesiTeNbHOCTH YeJOBEKa NPHBOAST K H3MEHEHHI»
BHELIHEeH CpelHl U SBJISIOTCS HCTOYHMKAMHM 3arpsi3HEHHs atMocdephl,
NOYBH, BOZOEMOB H Moped. K OCHOBHEIM BelllecTBaM, 3aTpsi3HSIO-
MM BO3AYIIHBIN GacceflH, OTHOCATCS OKCHZ yIJepola, YIJeBOLO-
POJIH, OKCHIBI Cepbl M a30Ta M TBepAble YACTHIH (NepBUYHBE 3a-
rpsisuuTesH). J[pyrHe BellecTBa IO CBOEMY NPOHCXOXKAEHHIO SBJIS-
I0TCA BTOPHYHHIMH. [IHampuMep, Tak Ha3biBaeMbe <«KHCJIOTHHE
LOXaH», ob6pasyiolluecss B pe3ysabTaTe B3aHMOAEHCTBHA OKCHIOB
cepbl H a30Ta C BJAaro#l Bo3ayxa.

[lepBHYHbIE 3arpsi3HHTENH HMEIOT MHOXKECTBO €CTeCTBEHHHIX HCTOYHHKOB,
0GyCJIOBJCHHBIX IPUPOAHBIMA [POLECCAMH, NPOHCXOAAMMH Ha 3eMne n B Oxea-
He; Aaxe ecjH Obl He OHJIO AaHTPONOreHHOH NeATENbHOCTH YeNOBEKa, B aTMoche-
pe cymecTBoBam Onl OocTaTOYHBIE OHOBHE ypOBEHb COAEPKAHHA  BPELHBIX
coepunenufi. [To panusiM JI. JsBuHca [212], W3 4 Muapa. T B3BELIEHHHIX YacTHIL,
HaxoAsmuxcs B atMochepe 3eMuu, guuib 0,7 MJApA. T, uau = 17%, MoxHO cun-
TaTh UACTHILAMH, NOSBHBIIMMHCS B DPe3yJbTaTe AEATEJNbHOCTH YenaoBeka, B Gosb-
IIMHCTBE 3TO TPaHCcHOPMHPOBAHHEE ra3000pasHble NpHMECH (MOnmeKyJs rasa,
npeBpaTHBINHECS B a5pO30JbHBHE YaCTHIH). BHOPOCH CEPHHCTHX  COEJHHEHHH
B pE3y/AbTATE AHTPONOTEHHOH AeATeJabHOCTH cocTaBisior ~40%, a okcupa aso-
Ta 10—209% ofmero ux coaepkanus B arMoctepe. OcranpHoe KOJHMYECTBO HPH-
XOMHTCA HAa NPHPOJAHBE MHKPOGHOJOrHYeCKHe H XHMHYEeCKHE NpPOLECCH, [pPOHC-
xoaAmue B OKeaHe m mouBe 3eMidHy B CBOIO ouepesnpb, cofepiKaHHe OKCHAA Yr-
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Jiepofa Gonee uem Ha 90% ABASETCS Pe3YALTATOM AHTDONOTEHHOH AeATENLHOCTH.
donosoe copepxkanne CO B YHCTOM BO3AyXe HHKHHX CJIOEB aTMOC(epH COCTAB-
gser 0,1+0,09 Maa—! ¥ koaebaeTci B 33aBHCHMOCTH OT MECTa B3ATHSA npobHl
BO3/yXa, BPEMEHH CYTOK H rofa H APYrux ¢axropoB. Hanpruep, Ha aBTOCTPaLax
Jloc-AHjKeneca B yacH MHK OHLIM 3aperucTpupoBaHu koHuentpanun CO, moctu-
rasiiye 150 wmam—!.

HecmoTpst Ha rpoMajHhe NPHPOAHBIe BHIOPOCH CEPHHCTHIX M a30THCTHX
COeJHHEHHH, B pe3y/bTaTe DACCPeAOTOUEHHOCTH MO MOBepXHOCTH 3emad (oHO-
BHe KOHIEHTPAIMH STHX COeJHMHEHHH B OKPYXalOIledl cpefe COCTABAAIT HECKOJb-
KO yacrell Ha MMJUIHApi. B TO Xe BpeMs B MeCTaX KOHIIeHTDAlMH ueJOBeyecKoH
JeATeNbHOCTH, TPEXAE BCEro B TOPOJCKHX AarjioMepalHsX, cofepxanHe SOy
1 NO, MHOroKpaTHO TPEBHIAeT ecTecTBeHHoe (OHOBOE COJepKanue.

3aMBUIeHHOCTh aTMOChepH B ropogax B 10 pas BHINe, YeM B CeJbCKOl Me-
ctHoctd. CojepxaHue BPeJHHIX a3000pasHHIX BEIECTB B TIOPOACKOM BO3AyXe
B 5—35 pas, a AnA HeKOTOPHX BEILECTB— B COTHH pa3 BHIlE, YyeM B CEIbCKOH
MecTHoCTH, KOHIEHTpalMs CBHHLA B BO3yxe KPYNHHX ropojoB jocraraer 30—
35 Mr/m3, a GeH3(@) MHpeHa B MECTaX HHTEHCHBHOIO J[BHXKEHH aBTOTpPaHCIOPTA
Moxer mpesmiuath 10 Mr/100 wm®. OcHoBHHe BpejHbie TIPOMHIIZEHHHe BHOPOCH
B armocdepy 3emanm coctaBasioT (MaH. T B rom) [213]: okcmx yraepoga — 1o
400, okcHAn cephl— A0 190—200, okcuas asota — A0 90, NpOAYKTH Hemod-
HOTO CrOpaHHN OpraHHYeCKHX TOMJMB — Ko 120, TBepAhle YacTHUH — Ao 120—130
(2=920—940).

3arpssHeHue atMochephl, BOJAB ¥ MOYBHL OKA3bIBACT HETATHB-
HOe BO3JEHCTBHE HA YCJOBHS OGHTaHWS BCEro JKHBOrO Ha 3eMie,
BEJET K HapYIIEHHIO 3KOJOTHYECKOro PaBHOBECHS B NPUPOJAE H fAB-
JITeTCS BaXKHEHIIEH COLHaJbHO-3KOHOMHYECKOH npobsemoii yesoBe-
gectsa. OCHOBHBIMH NOTPeGHTENSIMH HCKOHNAE€MOro TOILIMBA, & Cle-
AOBATENbHO, W TrJABHHIMM HMCTOUYHMKAMH 3arpasHeHus BO3AYWIHOrO
HacceliHa ABAAIOTCA 3HEPIreTHKA, NPOMbBIILIEHHHE TPENNPUATHS H
TpaHcrnopT. PasBuTHE aBTOMOGHJBHOrO TPaHCHOPTa, OCOGEHHO HH-
TeHcHBHOE ¢ 1950-x rogoB (B mepuoj NOSIBJEHHS JelleBofi HedTH),
PE3K0 H3MEHHJ0 OOHIYI0 KapTHHY S\a‘l{EéBHeHHH OKpY2Kalolllel cpe-
au. Ecau B cepeanne 50-x roaos npeo@aajawpomas n0as 3arpsAsHe-
HHs BO3AYIIHOro GaccefiHa OPHX0AMJACH Ha NMPOMBIIJIECHHBIE Mpel-
NpHATHA H GEITOBOE HCHOJb30BaHWE TOILIHBA, TO B HACTOAIee
BpEMS OCHOBHBEIE HCTOUHHKH BHIGPOCOB Bp(’fﬂHbIX BEIECTB H HX KOH-
uentpauuu caenyomue (%) [212]:

Cco [CH] S&)x NO, TBepAbie
\\ YacTHI[B

JIBHraTeJH TPaHCUOPTHHIX 58 52 - 51 3
CpeicTB ]
DJIeKTPOCTaHIIH 2 2 7 44 26
[MpowmbiinenHoe  TPOM3- 1 14 0 1 51
BOACTBO
JlecHble TOXKapH, BBIKH- 19 — — 1 9
TaHHe paCTHTEeJIbHOCTH
Hcnapenne — 27/ —_ — —
CknaIupoBaHHe TBePAbIX 8 4 1 2 5
OTXOH0B
Ilpoune HCTOUHHKH 4 1 1 1 6

TakuM o6pasoM, poJb aBTOMOGUJABHOrQ TPaHCHOPTAa K4K TIJaB-
HOTO MCTOYHHMKA 3arpsisHeHus aTMmochepbl Bodpacraer. B cpeanem

210







i
1.
i
IS
k|
!
i
b
} b

i
¢
¥
L
!
1
!
b
i

nopoiasl M HauGoJee aKTUBHBIA GeH3(a)upeH, a Takxe caxa.
Caxepple YaCTHIL KaHUEPOTeHHB 1O CBOEH IpHpOAE, KpOME Toro,
caxa — xopolnit agcopbent ansi Geus(o)nupena. KoHIEHTpalHs
NOCJeHero B uacTHIAX caXu B 3—4 pasa BhIIE, yeM B OTpabo-
TaBIWIMX rasax. [lepexon OT OJHOro jpBHraTessi K APYroMy Kapiu-
HaJbHO HE pelaeT Npo6JaeMy: AH3eMb, HMES YIOBJIETBOPHTEILHBIC
XapaKTEPHCTHKH 110 BHIOPOCAM MOYTH BCEX TOKCHYHBIX KOMIOHEHTOB,
BHOpachiBaeT 6OJbLIE OKCHAOB a30Ta W CAXH, 4eM KapOropaTop Hbll
aBuraTeab. Heo6xoguMo yuHTHIBaTH M CTOHMOCTh ABHraTens. Tak,
0 K. 1. . H BEIGpOCAM BPEIHBIX BEIIECTB NEPCHEKTHBHBIM ABJAETCA
asurarens Crupnunra. KpoMe Toro, oH Moxker pa6oTaTh Ha TOIl-
JIMBaX XyJAUIEro KayecTBa IO CPABHEHHIO ¢ GEH3MHOM M JH3C/BHHIM
TOIJIHBOM, HO 3HAYMTEIBHO OPOXKE GEH3HHOBOTO M JIH3EJIbHOIO
ABHraTEN. _

ITpumenenue Ma/oTOKCHYHOro ABHrateas CTHPJAMHra Ha aBTO-
MOGHIIe OCAOXKHEHO VBEJHUYCHHEM MacChl JABHraTe]si Ha CAHHHIY
MOIIHOCTH TI0 CPAaBHEHHIO ¢ GEH3HHOBHIM H Ju3edpbHBIM B 3,5 H
2,5 pasa COOTBETCTBEHHO, PSJOM HepEIIEHHHX KOHCTPYKTHBHBHIX
TPYAHOCTEH B €ro Cco3faHuH H obecleueHHH HalexHO# paboTH,
a TakKe BBICOKOH CTOMMOCThbio. B ompenesneHHOH cTeNEHH 3THMH
JKe HeNOCTaTKaMHu o6/ajJaeT NU3CJAbHBH ABHraTe]b MO OTHOLICHHIO
K Kap6IopaTOPHOMY. Y aelbHass METaJN0eMKOCTh COBPEMEHHBIX OTe-
YyecTBEHHBIX auaenaell cocrasaser 4,9—6,3 kr/kKBT MowHocTH, a y
Kap6ropaTopHBx — 3,7—4,5 kr/kBr. C yueroM Gosee BBHICOKOI
CJOKHOCTH H TPYAOEMKOCTH H3TOTOBJIEHHS NHIEJIBHOrO ABHIATEJs
CTOHMOCTBh ero Ha 50—609% BHllle CTOHMOCTH KapGropaTopHOro
PABHOi MOI[HOCTH. JIMTPOBAS MOIMHOCTb JHM3€JIbHHIX ABHIraTesei
Ha 35—40Y% wMeunblile KapGIOPATOPHBIX. ¥ AeNbHbIE 3aTPATHl HAa TeX-
HHYEeCKOe 06CAYyKMBaHHE H TEKYIUIHMH DEMOHT JAH3eNs BHIIE, YeM Yy
Kap6Iop aTOPHOro JIBP\N%I;M na 15—20%. [lo ypoBHiO mymMa pac-
CMOTPEHHBIE BHIIIE ABHMATENH MOXHO PACHOJNOXKHTH B CACAYIOMHK

psa: asuratesn Crupauira < Kap6ropaTopHBil < AH3eJbHHIA <.

rasorypGunnksii [28].

DKoJoruueckas YHCTOTa\aBTOMOGHJS MoxXeT OuTh ofecneueHa
PH YCOBEPIIEHCTBOBAHHH KOHCTPYKUMH TPaJHIMOHHHX ABHraTesel
BHYTPEHHErQ CropaHus, YJAYYINEHHS Hpouecca cropaHus H JAPYruax
MEPONPUSTHH, OCYIECTBIIEMBIX B IPOLECCE H3TOTOBJEHHST H 3KC-
nayatamud aBroMoGuasi. CHHXKEeHHE OTPHIATeNbHOro BO3ACHCTBHS
aBTOMOOMJLHOTO TPAHCHOPTA HA OKPYKAIIIYIO Cpexy BO3MOXKHO
NPH HCNOJB30BAHHH aJbTEPHATHBHHIX TOIVIMB, KOTOpHE B Npolecce
CrOpPaHHsl ABMraTes NaloT MEHbLIE BPEIHHX BHOPOCOB M HefiTpa-
JIM3aTOPOB 0TPabOTaBLIUX ra3os.

B ra6a. 6.1 npeiacraBaeHHble DaHHbE 10 3PYEKTHBHOCTH MEPO-
NPUSATHI, HANPABJIEHHHX HA CHHXKEHHE TOKCHYHOCTH ABHraTeNed H

MX BJHMSHHE HAa TOIVIHBHYIO 3KOHOMUYHOCTH aBToMoOHAsT [216].

B wMupoBofi npakTHKe HanGoJsiee pacnpocTpaHeHO HCNOJIb30BaHHE
HefTPaM3aTOPOB, YCTAHABAUBAEMbIX B BBHINYCKHOH CHCTEME JBHTra-
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Ta6anua 6.1. 3ddexTHBHOCTL MePONPHUSTHIL 0 CHHIKEHHIO TOKCHYHOCTH
ABHraTe el M HX BJIHWHHE HA TONJHMBHYI0 3KOHOMHYHOCTh

Yposens BHIGPocoB, %
Yoenabuntit
pacxon Tom-
Meponpusarusa co [CH] N,Ox nupa, %
Hcexogneifi ypoBeHb — 100 100 100 100

GeH3MHOBBIY JBHraTelh

Koncrpyxrusnole usmenenun deuzaressi u pescumos eeo paborst

Heurarenp ¢ TypGoHan- 89—90 86—93 95—102 86—92
AYBOM H MeHBUHM o6Be-

MOM LHJIHHAPOB

OTKIIO4eHHE UaCTH M- 75—80 55—70 105—115 75—80
JMHIADOB Ha DeXHMaX Ma-

ABIX W CPeNHAX Harpys3ok

Paccnoenne 3apsga B Ka- 8—15 50 55 80—95
Mepe CcropaHua GeH2HHOo-

BOro jBHratens (pacuer)

®opramepHHH gBHratelb 10—15 50—70 85 85—95
Il pumenenue nosoix 8udos tonaus u 8o6asok
Hcnonp3oBaHue HepTHHO- 25—30 70 70—80* —
ro ¥ TPHPOJHOrO ra3oB
HcnonssoBanne GeH3HHO- — 80—90 65—70 103—105***

METaHOJNBHON CMecH (HO
15% CH,;O0H)

Ho6aska  Bomopoma x  Jo 10 50 — 25—30%**
6eHsyHy ®W  obenHenHe

CMecH

Hcnonb3oBanue — gu3edib- Jo 10 30 45—60**  65—80

HOrO ToIllAHBa

* ITo HEKOTODLIM AAHHEIM, YBeJHueHHE BRIGDOCOB NO, no cpasuenHio ¢ GeH3HHOM COCTAB-
asiet ot 20 1o 50% (cm. Taba. 6.3).
** ITo NpHBeneHHBIM BEle ONEHKAM, yBelHueHHe BHIGDOCOB IO CPABHEHHIO ¢ GeH3HMHOBBIM
ABHTaTeneM no [,56—2,0 pas.
% JKOHOMHUST MO Gensuuy — 14%.

Tess, 4TO mo3soJseT Ha 85% cuusuth BoIGpock CO, Ha 709% He-
CropeBlINX YyriieBoAopoaoB H Ha 20% — okcumoB asora. Oguako
KaTaJUTHYECKHE HEATPANH3aTOPH HOPOTH, TAK KaK B HHX HCIOJb-
3yloTcsl IVIAaTHHA, NaJNafiuil, a KaTaJH3aTopPbl, NpUMEHseMble MIJs
peakuuu BoccraHomtenuss NO, copepxat poauit u pyrenumit. Ilpu-
MEHEHHE NJIATHHB JJ51 M3rOTOBJEHHS KaTaJH3aTOPOB HEATPasM3a-
oMM oTpaboTaBlIMX ras3oB asroMobuaeft B CIHIA cocrasasier
40 v/roa, uau 409% moTpebJEHHS 3TOro MeTandaa B KAIHTAJHCTH-
yeckux cTpanax [215]. Heo6xopuMo Takke yuuThIBaTh, 4TO IpH
KaTaJUTHYECKOH HEHTPa/n3aluu OTpabOTaBIIKX ra3oB Pacxod ToMH-
JuBa yBeJHuMBaeTcss Ha 3—5%, a caM Meron NMPHMEHHM Ha He3TH-
JUpoBaHHBIX OeH3nHax. TeM He MeHee N0 HMEOMHUMCS OLEHKAM B
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Ta6anua 6.2. JlunaMuK2 HOPM N0 TOKCHuHOCTH asroMoGuaeii 8 CIHA
n 3anazguoit Espone (r/km mpodera)

Hayano 70-x romos Haugano §0-x ronos
KOMnomeHT
CIIA EDK OOH* CIIA E9K OOH
[CH] 2,6—1,9 . 6—10 0,26 3,0—6.,0
CcOo 21,2—17,5 78—38 4,40—2,10 30,0—25,0
NO« 1,9 He 1,25—1,60 2,2—1,5
HOPDMHpYeTcH

* Epponefickaa sxoHOmuueckas Komuceus OOH,

HaCTOsI[ee BpeMsl B MHPE €XEroiHo HedTpasH3aTOpaMH OcHalla-
ercst 1o 10 MaH. aBTroMoOHIel.

AP PeKTUBHBl CHCTEMBl HEATpaJH3anuH, 06E3BPEKHBAIOIIHE OX-
HOBpeMEeHHO Tpu TOKcuunblx Kommonenta — CO, [CH] u NO..
TpexkoMIIOHEHTHAs CHCTEMa HeHTPasu3allHd NO3BOJSET BBINOJHHTL
HOpPMBI MO TOKcHYHOCTH aBToMoGuuedt, npunstie B CCCP u crpa-
HaX Eppomnsl, ¢ 60JbIIAM 3a14COM, YIOBAETBOPSET U OUYeHb XKECTKHM
Hopmam CHIA (raba. 6.2).

Ananuz asroMo6unbHoro mapka CCCP mo crpykrype M Ha3Ha-
yeHH0 M0Ka3aJs, 4To HauGoJee PALHOHAJbHOE HCHOJL30BaHHE CHC-
TeMbl HERTpasu3anud OTPabOTABIIMX ra30B OCH3MHOBBIX ABHraTe-
Jeft Ha ropoackux aBroGycax JInA3-677 u JIA3-695, rpysosmix
aBTOMOOMJIAX, OCYILECTBJASIONIHX BHYTDHrOPOACKHE MNEPEBO3KH,
JErKOBHIX aBTOMOGHJAX — TaKcH ceMefictBa A3 u MaplIpyTHHX
MHKpoaBTO6ycax — TakcH PA® [216]. TH aBTOMOGHIH OTIHYAIOT-
cfl HANPSOKEHHBIM DEeXHMMOM 3KCIIyaTalldd, M Ha HX JOJIO NpPHXO-
IUTCs HauGoJbillee KOJHYECTBO BHIGPOCOB BPeAHBIX BEIECTB B BO3-
AVIIHBIA GaccefiH KPYNMHBIX rOPOAOB. ITO HOATBEPKAAETCS NAHHBIMHI
pacnpejeseHusi BHIGPOCOB BPEIHBIX BEIIECTB B ropojax € pasHoOR
YHCJEHHOCTBIO 10 rpynnaM asroMoGuaei [217] (%):

>250 ThIC. 500 ThHiC. — >1 maH. gea.
qed1. 1 MJIH. Yen.

py3osue ¢ GeH3HHOBLIMH HBH- 60,2 60,6 60,8
raTejsiMH

T'pysoBuie pH3enbHBIE 15,2 12,0 10,4
ABTo6ycH ¢ GeH3HHOBHIMH JBH- 15,1 13,7 13,1
rarensiMy

AnsTofyop AM3enbHbBIE 0,6 2,6 3,6
Tocynapcreennble JerkoBbie aB- 3,0 5,5 6,7
\TOMO6HIH

JIerkoBoe aBTOMOOHIM HHEAUBH- 5,9 5,6 5,4

Ay aJIbHOI'0 IIQJIb30BaHNA

CucreMy HeHTpaJH3allMH 0OTpaGOTaBILIHX a30B C KaTaJHTHYE-
cKkUMH HeHiTpanusatopaMu H-13 MoXHO HCHOJIB30BATHL Ha aBTOMO-
6unsx tuna [A3-24, BA3, YA3, PA®D, «<MocCKBHY» H JPYTHX C
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nosnoi Maccolt po 3,5 1. Helirpanuszaroper thna H-13 ¢ rpanyau-
POBAHHBEIM NaJ1aJlHEBHIM KaT4IH3aTOPOM 06eCHEYHBAIOT 3D DEKTHB-
HOCTb QYHCTKH N0 OKCHAY yriepoxa H yraesomopomaM 85 u 709
coorercTBenHo. [Ipumenenne pByx HefitpasnusaTtopos H-13 u pmyx
3XKEKTOPOB MO3BOJSIET HMCHOJAB30BATH Ty CHCTEMY Ha Pa3JHYHBIX
monupukanusx asTomobuneli 3WJI ¢ a3 deKTHBHOCTHIO OYHCTKH
orpaborasiunx rasos 60—70% [216]. Ha asto6ycax JIuA3-677 ¢
OCH3WHOBHIMH JBHIATENSIMH, KOTOpLie BMeCTe ¢ aBToOycamu JIA3-
695H mpeo6aanaoT B HacTosuiee BPEMs B rOPOJACKOM aBTOGYCHOM
Hapke, NPHMeHSIOT HeHTpanusatop H-32 ¢ mannaaueBuiM kaTandu-
satopom IIITAK-0,5. Kak nokasana nmpakTHka, 3aMeHsTb KaTaJH-
3arop Heo6xonuMo yepes 60—70 Teic. KM mpobera, T. €. NPUMEPHO
pas B roay. IlpumeneHue cucTeM HefiTpa/H3alMH HNPUMEPHO Ha
10—15% yBenmyuBaer CTOMMOCTh aBTOMOGHAS, NDPH 3TOM NpHBE-
ACHHBIE 3aTPAThl HA aBTOMOOM/L B TOJ COCTABMAIOT OPHEHTHPOBOU-
Ho =~ 130 py6. ang I'A3-24 u PA® u =~ 390 py6. — nsis asToGyca
JInA3-677. B nepecyere Ha OYHCTKY OTPaGOTaBLIMX TrasoBs, o6pa-
3YIOIIHXCSl NPH CXKUraHWW 1 T GeH3MHa, NPHBEACHHBIE 3aTPATH Ha
HEHTPaH3auHuIO cocTaBasoT 15—18 pyé6.

C yxecroyeHHeM Tpe6OBaHull K YDPOBHIO TOKCHYHOCTH aBTOMO-
OuJell 3aTPATH PE3KO YBEJNHYHBAIOTCS M B AaJjbHeflllleM MOTyT BOii-
TH B NMPOTHBOPEYUE C IKOHOMHUYECKON 1eJecO00Pa3HOCTLIO SKCIAYa-
TalHH aBTOMoGHJst. Hanpumep, no pamnbim E3K OOH, 3arpathi
Ha AHTHTOKCHYHbIE MEPONPHUATHS B 3aBHCHMOCTH OT YDPOBHsSI Tpe6o-
BaHH K TOKCHYHOCTH aBTOMOGuWJell (COAepXKaHHIO TOKCHYHBIX Be-
ILECTB, I'/KM) cocTaBasioT [216]:

CcO ([CH] NOx 3arTparet, HOJN/aB-
TOMOGH /T
13—28 2,1-3.,3 1,2—1,7 69—260
12—26 1,7—2,7 1,2—1,7 111—558
10—22 1,4—2,2 1,2—1,3 180—1286

PaccMoTpuM, Kakoe BJHSHHE MOXKET OKAa3aTh NDHMEHEHHE aJb-
TCPHATHBHBIX TONJWB Ha COAEpXKAHHE TOKCHYHBIX KOMIIOHEHTOB B
0TpaboTaBUINX ra3ax aBTOMoGus. [IpH HCIONBL3OBAHHM CHHTETHuUe-
CKHX XHJKHX NDPOAYKTOB H3 Yrisl, CAHUEB U NPHUPOAHHX CHTYMOB
(IpH COOTBETCTBHH WX NOKa3aTesell KaduecTBa MNMOKA3aTeJsIM Kaye-
CTBa HE(TENPOAYKTOB) CONEPIKAHHE BPENHBHIX BEIIECTB B OTpabo-
TABUIMX rasax jasuratess Oyner Ha YpOoBHE He(TAHBIX aHaJOroB
[13]. Oxonoryueckne mocaeACTBHS NpPHMEHEHHS TOIUIHB, Kak npa-
BHJIO, OUCHHBAaOTCA N0 yaeabnwM Bui6pocam CO, [CH] u NO..
OnHako past 60see OGBEKTHBHON OUEHKH 3THX TONJIHB Heob6XoauMO
IPHHHMATh BO BHUMaHHE BCE MCTOYHHKH 3arps3aHEHHs OKpyXamoomei
CPeAB, YTO B PSIA€ CIYyYaeB MOXKET H3MEHHTb KapTHHy. Hampumep,
NPpH HCNOJb30BAHHH CHHPTOBEIX TOMJHB HapsiAy €O CHHXKEHHEM BHI-
6pocos CO- u NO, oTMeuaercss MOBBIIEHHLIH BRIGPOC aJbaerumos
H yrieBOA0PonOB. B cpenneM BHOGpOCH aJblerugos npu pabare Ha
CIHpTaX B 2—4 pa3a BHIIE, 4eM Npu PaGoTe ABUTaTENS HA GCH3H-
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