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Annoratms:  [IpoBea€H aHanM3 COCTOSHHMS —MpOOJEM  PallMOHAIBHOIO  HMCIIOJIB30BaHMS
SHEPrOUCTOYHHUKOB HE(PTIHOTO MPOUCXOXKAECHUS, KOTOPBIM HEMOCPEICTBEHHO CBSA3aH C MCUYEpIIaHUEM
IPUPOJHBIX PECYPCOB MpPH YCIOBHUAX MX HEI(Y(HEKTUBHOIO MCMOIB30BAHUS M YXYJIICHUS KauecTBa
okpyxaroeit cpenpl (OC). Ilo nanusiM ['enepanbHoro cexkperaps OOH, 3a nocnennue 30 ner ymepo,
HAaHECEHHBI TEXHOTeHHBIMH KaTacTpodaMM yBEIMUWiIcs B Tpu pa3a u jocturaer 200 mupa.
noyut. CIIA B rog.

[IpumeHeHne BojOpO/Ia B KaUeCTBE MHUIIUUPYIOLIEH J00aBKM K OCHOBHOMY TOILIMBY NPUBOJIUT K
YIIY4IIEHUIO0 HHANKATOPHBIX U 3 dexTrBHBIX nokaszareneit JBC.

KiroueBwie cnoBa: [Ipurarens BHyTpeHHero cropanus ([IBC), kpekunr-ras, ropeHue, BoJI0OpOI,
TEPMOKPEKHHT.

Tpancnopr sBIsfeTCd OOHUM U3 KIIOYEBBIX JJIEMEHTOB COBPEMEHHOW LMBWIM3auuu. Ero
COCTOSIHME W TEPCHEKTUBBI Pa3BUTHSI B OTPOMHOM CTEMEHU 3aBUCAT OT BO3MOXKHOCTEW CHAOKEHUs
TPAHCIIOPTHBIX YHEPrOYCTaHOBOK TOILUIMBOM. M CTOIIEHNE 3a11aCOB JKUIKUX YTIIEBOJOPOAHBIX TOILIUB U
poOJIeMBbl 3arps3HEHUs] OKPYXKAIOIEeH CpeAbl CTaBAT YeJIOBEYECTBO Iepes albTePHATUBOM -11HO0
COKpaTUTh TPAHCIIOPTHBIE MEPEBO3KH, TMO0 HATH HOBBIE YTH YHEPTOCHAOKEHUS TPAHCIIOPTA.

[lepcriekTHBBl pelIeHHs] TOIUIMBHOM MpOOJIeMbl TpPaHCIOPTa, OCHOBHOM SHEPreTH4ecKOon
YCTAaHOBKOM KOTOPOTI'O SBJISIETCS ABUTAaTENIb BHYTPEHHETO CTOPAHUS, CBA3aHbI C IPUMEHEHHUEM I'a30BbIX
TOILJIUB.

W3 »TOro BhITEKAaeT HEOOXOAMMOCTh 0Oojiee HWHTEHCHUBHBIX pa3paboOTOK B  00jacTu
KOHCTPYMPOBAaHHsI U MCCIIEIOBAHUs Ta30BbIX ABUTaTeled. PacrpocTpaHeHHbIE HA JaHHBII MOMEHT
MIOJIXO/IbI, CBSI3aHHBIE C KOHBEPTUPOBAHHEM OOBIYHBIX JBUraTeNeil KUAKOro TOIUIMBA sl paboThl Ha
ra3ax, He BCErJa MO3BOJIAIOT B IOJIHOM Mepe HCIOJIb30BaTh MOTEHIMAN ra30BbIX TomuMB. Hambosee
3G HEKTUBHBIM MOAXOIOM K PELICHHIO 3THX Mpo0IeM SBISETCS KOMIUICKCHAs ONTUMU3AIUs, COCTaBa
pabouux cmecell Ha PA3IUYHBIX peXHUMax pabOThl, MPHU KOTOPHIX OOECIEYMBAIOTCS HAWITY4YIIUE
MOKa3aTesH 10 SKOHOMHUYHOCTH JIBUTATENs U TOKCHYHOCTU OTPaOOTABIIMX Ta30B.
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Pazpa®oTka, COBepLICHCTBOBaHME M  HCCIEIOBaHME JBUrarened, paboTalolMX Ha
IbTEPHATHBHBIX TOIUIMBAX, CBA3aHO C OOJBUIMMHU TPYTHOCTSMH, OINpPENEIIeMbIMH OTCYTCTBUEM
SMIIMPUYECKOr0 MaTepHaia, 0ObIYHO MCII0JIB3YEMOTr0 IIPY aHAJIOTUYHBIX paboTax B Cllyyae IPUMEHEHUS
TPaIUIIMOHHBIX TOIUIMB. DTH TPYAHOCTH MOTYT OBITh Hanbosee 3PPEeKTUBHO MPEOIOICHBI C TOMOIIBIO
METOZI0B MaTeMaTu4eckoro mojenupoBanus. C yd4eToM TOro, 4YTO 3aMEHa TOIUIMBA MOXKET
KapJWHAIBHBIM 00pa3oM IMOBJIMATH Ha BCE MPOLECCH], MPOMCXOAIINE B JBUTaTelle, 00bEKTUBHOE-
IIPOrHO3UPOBAHME IEPCIEKTUB IPUMEHEHUS HOBBIX BUAOB TOIUIMBA U HEOOXOJUMBIX ISl 3TOTO
M3MEHEHHUI KOHCTPYKTHBHBIX U PETYIHUPOBOYHBIX IMapaMETPOB TpeOyeT, 4TOOBI MOAETHPOBAHHE OBLIO
KOMIUIEKCHBIM U BKJIIOYAJIO B CBSI3aHHYIO CHUCTEMY pacdeT BCeX OCHOBHBIX SIBJICHUH B JBUTraTelle.
Ocob60oe BHIMaHUE TOJKHO OBITH yJENIEHO MpoIeccaM cMeceo0pa3oBaHus, Cropanus U GOPMUPOBAHUS
TOKCHYHBIX COCTaBJISIOIINX OTPAOOTABIINX I'a30B.

EBpoco103 BKIIIOUHII aTOMHYIO U Ta30BYIO B 3€JEHYI0 3HEpreTuky. [loaromy ecth HE0OXOAMMOCTD
NepeBOIUTh AaBTOMOOWIM Ha ra3oBoe TOIUIMBO. lleHa mpupogHoro rasa B 3ToM rogy B EBporme
MOBBICKJIACh 1O pPEeKOopAHbIX LeH. [lpupoaHslii ra3 meran mnpuMmeHsTcs B EBpone B KauecTBe
HHEPreTUYECKOro TOIUIMBA B IPOMBIIIJICHHOCTU. B aBTOMOOWIISAIX HE NPUMEHSIETCS B CBSI3U CII0)KHOCTBIO
€ro XpaHEHHs IOJ BBICOKMM JAaBiieHHeM, mopsiaka 150 armocdep, 4TO CYIIECTBEHHO YTSIKENSET
KOHCTPYKLIMIO aBTOMOOWIIS U BJIMSET Ha HE €ro 0€301acHOCTb.

IlepeBon aBTOMOOWIIEH Ha CHXKIKEHHBIM ra3 TakKe HMEET CBOM TPYJHOCTH, TaKHE Kak
IIPOM3BOJICTBO CXKMKEHHOT'O ra3a M JOCTaBKa Ha ra3roJibJepbl HA MECTa 3alpaBKu.

OCHOBHBIM TOTPEOUTEISIMU CBETIBIX HeTEenpoaykToB (6en3una) seistorcs IBC. KonmuectBo
aBTOMOOWJIEH B MMpE HacCuUThIBaeTca Mopsaka 1,3 MipJ., KOTOpble HAHOCAT OTPOMHBIN yiepO
oKkpyxKarome cpene. llepeBon aBTOMOOWIEH Ha SIEKTPOTATY MOXKET 3aTSAHYTCS Ha MHOTHE
JECATUIIETUS, Y KOTOPBIX TaKXKe HMMEIOTCS MPOOJeMbl C JIUTHEBO-MOHHBIMHM aKKyMYJISATOpaMH, Kak
BBICOKAasi CTOUMOCTb, B3pbIBOOIIACHOCTbD.

OnHUM U3 MEePCHEeKTUBHBIX HAlpaBJIEHUH pa3BUTHS JBUTATEIIECTPOCHUS SBISETCA MPUMEHEHUS
100aBOK BOJIOPO/Ia K OCHOBHOMY TOIUIMBa 0e3 BHeceHus B JIBC CyIiecTBEHHBIX H3MEHEHUI.

Jlo6aBka BoJI0po/ia HE TOJIBKO CIIOCOOHA 3aMEHHTh dHEpropecypc yactu 6en3uHa. Ero neiictBue
0ojiee MHTEPECHO — BOJOPOJ 00JaZaeT BBICOKON CKOPOCThIO MU((y3uH, U3 YEro BBITEKAET €ro
CIOCOOHOCTh 00pa30BBIBaTh OJHOPOJHYIO cMech B Kamepe cropanus JIBC 3a odeHb KOPOTKHH
MIPOMEXYTOK BpeMeHU. KpoMe Toro, BecbMa 3HaUMMBIM OCTA€TCs TOT (aKT, YTO HU3LIAS YZAelbHas
TEII0Ta CrOpaHus BOAOPO/a MPUMEPHO B 3 pa3a BhILIE YeM y OCH3UHA.

IIpn ropenun BOIOpOAA TOJIIMHA 30HBI rallleHUs (IPUCTEHOYHBINA CJIOH, B KOTOPOM HE HUOYT
OKHUCJIUTEIbHBIE TPOLIECCHI) MEHBIIIE IPUMEPHO 5 pa3, YeM Y YIJI€BOIOPOAHBIX TOILIIUB. DTO T0Ka3bIBAET
BBICOKYIO 3()()eKTUBHOCTh BO3AEUCTBHUS BOJOPOAA HAa KUHETUKY CTOpPaHHS CMECH BO BCEM OObeMe.
CoOTBETCTBEHHO BO3pAacTaeT IOJHOTA CTOPAaHUS OCHOBHOI'O TOIUIMBA M YMEHBIIAETCS 3MUCCHUS
TOKCHYHBIX BELIECTB, YTO MPUBOJIUT K CYIIECTBEHHOMY CHM)KEHHUIO BPEIHBIX BBIOPOCOB OCTAaTOYHBIX
YTJIIEBOJIOPOAOB U CaXH, a TAK)KE OKUCEH yriiepoJa 1 a30Ta.

JIaHHBIA  MOATBEPXKAAETCSI SKCIEPUMEHTAIBHBIMUA  UCHBITAaHUAMHU, TpoBeneHHbIMH OAO
«ABTOBa3» coBMecTHO ¢ HMHctutyrom karamm3a wum.I.K.bopeckoBa Ha MOTOpHOM CTeHIE
ToNBATTUHCKOTO TOCYJapCTBEHHOIO yHHMBEpcUTeTa. McmblTaHHMsl MPOBOAMIUCH Ha JBurarene BA3-
21102 ¢ mob6aBkaMu YUCTOTO BOJIOPOJA B OSH3MHO-BO3AYITHYIO cMeCh. [Ipu 3TUX MCHBITaHHIX ObliIa
JI0Ka3aHa BO3MOXKHOCTb CHUKEHHS BBIOPOCOB OKHMCIIOB a30Ta M OKHCH YIJIepoja NMpH OTCYTCTBUHU
KaTaJUTHYeCKOro Karanuzartopa, noseimieHue KIIJ[ neurarens ymeHblieHre pacxoaa TOIIMBA.

YcneurHoe npuMeHeHre JBUraTesnieil BHyTpeHHEr o CropaHusi, pa3padoTKa ONBITHBIX KOHCTPYKIHA
U TIOBBIIIEHHE KOJOTUYECKUX U SKOHOMUYECKHX MOKa3aTeNel cTajal BO3MOXKHBI B 3HAUUTEIHHOU Mepe
Omarosapsi MCCIEOBaHUSAM M pa3paboTKe TEOpUH pabOUMX MPOILIECCOB B JIBUTATENSIX BHYTPEHHETO
cropanus. TeopeTnuecku onpeaenuTh BIUsHIE J00aBKH BOJOPO/ia Ha MHAUKATOpHbIE U 3 PEeKTUBHBIE
nokaszatesu paboThl ABUraTessi BO3MOKHO MOCPECTBAM MIPOBEICHUS TEIJIOBOTO pacyeTa mapamMeTpoB.
OTO MO3BOJIUT C JOCTATOYHOM CTENEHBIO TOYHOCTH AHATUTHUYECKUM IyTEM OIpPENEIUTh MapaMeTphbl
JIBUTATeNs C 3alaHHON KOH(UTYypaIiel, U CPaBHUTh UX C aHAJIOTMYHBIM JBUTaTelleM, pabOTaroImuM ¢
IIPUMEHEHUEM HHULIMKpYIoLIel 100aBKku. J{iis peleHns NocTaBIeHHbIX 3a7jad He00X0AUMO POU3BECTH
pacyeTbl JIEHCTBYIOLIETO IBUTATENs MPU €ro paboTe Ha OCHOBHOM MOTOPHOM TOIUIMBE, a 3aTeM
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MIPOBOAMUTH pacueThl C YYETOM J00aBKHM BOAOPOAA K MOTOPHOMY TOIUIMBY, C YYETOM Pa3IUYHbBIX
COOTHOIIEHUH MOTOPHOE TOIUIMBO - BOJOPO/I.

OpHMM U3 NEePCIeKTUBHBIX HAMPABICHHUHU SBIISICTCS IPUMEHEHUE Ha aBTOMOOMIIE TOILIUBO B BHUJIE
KpPEKMHT-Ta3a 0e3 KaTaau3aTopa.

[IpeioxkeHHbIN HaMU BApUAHT MOJTyYeHUs BOI0poia HerocpeacTBeHHOo Ha J[IBC nmeet Gonbiryto
MEPCIEKTHBY, B OTIMYUU APYTUX CHOCOOOB, KOTJAa YHCTHIA BOJOPOJ M3 JOMOJHUTEIHHOrO Oaka
nojaercs B Buje 100aBKM K OCHOBHOMY TOIUIMBY, UTO YCJIOXHseT KoHcTpykuuio JIBC.

CyIIHOCTh HANICTONPEJIOKCHUS 3aKIIF0YaeTCsl B HarpeBe OCH3MHA 3a CYET TeIia BBIXJIOMHBIX
ra3oB A0 TemmepaTypbl mopsaka 650-750°C B TeminooOMEHHUKE, YCTAaHOBJICHHOTO Ha BBITYCKHOM
KoJutekTope. B 3ToM citydae 3a cuer HarpeBa OeH3MHA B TEIDIOOOMEHHUKE MPOUCXOIUTh TEPMHUUECKUN
KpekuHr. CocTaB KpeKHHI-Ta3a COIEPKUTBOAOPO] He MeHee 9%, ocTanbHbIE — 3TO METaH, MPOIaH,
KOTOpble UMEIOT OKTaHoBoe uuciio Oonee 100 emuuun. Hammuwme B kpekunr-raz 9% Bopopona
CYUICCTBEHHO yJy4lllaeT Ha »SHEPreTHYecKHe IMOoKazaTelau. OTO YHHUKaJIbHblE KUHETHUYECKHE
XapaKTEPUCTUKU, IKOJOTUYECKAs YUCTOTA U MPAKTUIECKU HEOTPAaHWUYEHHAs ChIpbeBasi 0a3a MoayyeHus
BOJIOPOJIa U3 OCHOBHOTO TOILIHBA.

KauectBennoe Biusinue Ha padouwnii porecc JIBC Bogopoaa onpenensieTcs, mpexkie BCEroero
cBoiictBamu. OH oOnamaer Gosnee BbICOKOW MU Y3MOHHONW CHOCOOHOCTBHIO, OOJBIIEH CKOPOCTHIO
CropaHusi, IIUPOKUMHU TIpe/ie]laMi BOCIUIAMEHEHHMs. DHEPrus BOCIUIAMEHEHHSI BOJIOPOJa Ha TMOPSIOK
MEHBIIIe, YeM Y YIJIEBOJOPOAHBIX TOIIMB. PeanbHblil paboumii UK onpeaenseT 0ojiee BBICOKYIO
CTCIICHh COBEpIIEHCTBAa pabouero mpomecca JIBC, nmydmume mnoka3zaTtend SKOHOMHYHOCTH U
TOKCUYHOCTH.

Bonmoponno-Bo3aymiHas CcMeChb YCTOMYMBO BOCIUIAMEHSIETCSI B IIIMPOKOM  JIMAIla30HE
koHneHTpauuid oT a=0,2 10 0=10. D10 oOecneynBaeT BO3MOXXHOCTh PaOOThI B IIUPOKOM AHAra30HE
CKOPOCTHBIX PEKUMOB IIPH PETYIUPOBAHUN MOIITHOCTH KQ4€CTBEHHBIM U KOJTMYECTBEHHBIM CTIOCOOAMHU.

Ha ocHoBanum pe3ynbTaToB SKCIEPUMEHTAIBHBIX UCCIEIOBAHUI YCTAHOBJICHO, UTO IPUMEHEHHE
n00aBOK BOJIOpPO/a TO3BOJISIET CHU3UTH pacxoj TorumBa Ha 25%, BEIOPOCH yrieBoaopona B 4 pasa,
okcuoB azota 10 30%.

Ha nam B3r1s1/1, mosI0KUTENIbHOE BIUSIHUE J00ABOK BOAOPO/Ia K CMECH YTII€BOAOPOHOTO TOILIINBA
C BO3JyXOM Ha TOKa3aTeNH JBHUraTess MPOSBISETCS Yepe3 BO3JIEHCTBHE Ha Ipoliecc cropaHus. B
YaCTHOCTH, OOABKU BOJOpPOAA B TOITMBOBO3AYIIHYIO CMECh YBEJIMUYMBAIOT HOPMAJIBHYIO CKOPOCTh
JTAMUHAPHOTO TOpPEHMsl. DTO BIHUSHHE, KaK IMOKAa3bIBAIOT TMPOBEJICHHBIE HAMH TEOPETUUYECKHE U
AKCIIEPUMEHTATIbHBIE HUCCIIEI0OBAHUS, IPOSBISIET cebsl, MpeXk/Ie BCero, Ha HAYaIbHON CTaJHMH Mpoliecca
CrOpaHus, B X0Ji€ KOTOPOH MpoucxoauT GopMHUpoBaHHE U pazBuTHe HadanbHOro oyara (HO) ropenus,
WHUIUUPOBAHHOTO 3JIEKTPUUECKON HCKPOH.

Pucynok 1 — Mozenb aBTOMOOHJISI C CUCTEMOM MUTAHKUS HAa KPEKUHT-Ta3e
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TexHonorn4yeckas cxema nony4YeHus KpekuHr-rasa
ans cucrtem nutanmna [BC

1. Boixnonwan tpyba
2. Tepmopeaxrop
3. Unrepxynep

4. BannoH ¢ razom B peaynurare KpekmHra nony4aloTcs cnegyiowme raisi:
5. ABC . a) sogopoa, b) merau, c) Syrau, d) np ¥ MX NPOM e
6.Tonnuausii Hacoc Ma3bl 06NanaOT OKTAHOBLIMKM YMCNaMK Bbiwe 100 eannmnu.

7. Tonnuaxbih 6ax

Pucynok 2 — Cxema nosnydeHus: KpekuHr-raza Ha /IBC

[loBbllIeHHE HOPMaNbHON CKOPOCTH PACHpPOCTPAHEHUS JIAMUHAPHOI'O IUIAMEHH YMEHbIIAeT
KPUTHYECKUM paauyc HadaiabHOro odara. llpu cuiabHOM 00€qHEHMHM TOIUIMBOBO3IYLIHOM cMmecu
no6aBka BOJOpPOJA IO3BOJISAET YMEHBIIMTh KPUTHUECKUIH paguyc IO 3HAYCHMsI, XapaKTEpPHOIo IJis
CTEXHOMETPUYECKOTO COCTaBa CMECH U, TEM CaMbIM, 00€CIIEUNBAET PACIIMPEHUE KOHIIEHTPALMOHHBIX
npenenoB BociuiameHeHus. Omnpenensioniee BiIMsSHUE J00aBOK BOJOpOJAa Ha HAYaIbHYIO CTaIUIO
Ipolecca CropaHusi MOATBEPKIAIOT Pe3yNbTaThl SKCIEpUMEHTOB. Onpenenstonee BIUsIHUE 100aBOK
BOJIOPO/1a HA HAYAJIbHYIO CTa/IMIO IIPOLiecca CropaHusl MOATBEPKAAIOT pe3yIbTaThl dKciiepuMeHToB. Ha
puc. 1 mpencTaBieHbl MOJYYEHHbIE HA OCHOBE OIBITOB B KaMepe CrOpaHHs MOCTOSHHOrOo o0bema
3aBUCUMOCTH OT K03 uiineHTa N30bITKA BO3/TyXa BPEMEHH JIOCTHKEHUSI HAYaJIbHBIM 04aroM pasMepa,
IIPU KOTOPOM €r0 paJnyCc CTaHOBUJICS paBHBIM 10 MM.

>

Pucynox 3 — Cucrema nutanus JIBC Ha kpekuHr-rasze Ha ctanmoHapHoM J[BC

VYBenuueHne HOPMAIBHOM CKOPOCTH TpU J00aBKe BOJIOpoAa B OEH30-BO3AYIIHYH CMECh
YMEHbIIIAeT BIMSHNE Ha CKOPOCTh 3aBepiuaroiieil (ha3nl cropanusi. ONbITH TOKa3aiH, 4TO MPH J0OaBKax
B CMECh BOJIOPOJA, MPOJOJDKUTENBHOCTh ATOM (pa3pl cropaHus ymeHsblmaercs. loGaBka B cMech
BOJIOPO/Ia 3aMETHO YCKOPSET IMPOIIECC JOTOPAaHUs M €0 TMOJHOTY, OOecreunBas yaydllieHue YHepro-
IKOJIOTMUECKUX TTOKa3aTenel neurarens. Tak, mo nanubeM [ 1], mpu 5% nobaske Bomopoaa B JIBC obmas
MIPOJIOJKUTENIBHOCTh CTOPaHMs cokpaTuiach npu o = 1 Ha 15%; npu a = 1,2 Ha 28%; npu o = 1,4 Ha
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42%. CokpallleHue NpOJOJLKUTEIBHOCTH CropaHus npuBoAuT K moBbiieHuto KIIJ[ nBurartens u
CHHKEHHUIO pacxoja YIJIEBOJOPOJHOTO TOIUIMBA, YTO TMOJTBEPXKAACTCS pe3yibTaTaMu  Kak
OTEUYECTBEHHBbIX, TaK M 3apyOeKHBIX HccienoBaHuil. Hampumep, mpu no6aBke K O€H30-BO3TYyLIHOM
cmecu okouio 10 % Bomopoaa pacxon OeH3uHa cokpariaercs Ha 25+30 %.

AHanu3 IMHAMUKU TETUIOBBIICICHUS IMOKa3aj, YTO C POCTOM J00aBOK BOJOpOJ]A MOBBIIIAETCS
3¢ (HeKTHBHOCTE MTPeoOpa3oBaHus TEIUIOTH B paboTy. C HCIIONB30BAaHHEM METOJIO0B MaTeMaTHYEeCKOU
CTaTUCTUKH YCTAHOBJIEHO, YTO TOKCUYHOCTH OTPAOOTABIINX ra30B JIBUTATENS C ICKPOBBIM 3aKUTaHUEM,
paboTarorero Ha 6€H30-BOIOPOIHBIX CMECSX, OTPECIIICTCS COBOKYITHBIM BIMSHUEM JOJU BOJIOPO/IA B
CMECH, 4YacTOThbl BpalleHHUs Bajla JBUTATeNs, pacxoja OCH3MHa, yIJia OINEPEeKECHUS 3aXKUTaHUS,
MEXDJIEKTPOTHOTO 33a30pa B CBEYE 3a)KUTaHUs. Bce cka3zaHHOE BBIIIE TOBOPHUT O IEIECO00Pa3HOCTH
paciivpeHus] UcciaeIoBaHUMN MO MPUMEHEHUIO J100aBOK BOJOPOJa K BOJIOPOA0-BO3AYLIHBIM CMECSM.
HaubGonee ceppe3Hoil mpoOneMol, CTosIed Ha MYTH MPAKTHYECKOTO HWCIIONh30BaHMS J00aBOK
BOJOPOJAa K YIJIEBOJAOPOJHBIM TOILUIUBAM C LIEJBbIO YIYYIIEHUS UX TOIUIMBHOM 3KOHOMHYHOCTH U
9KOJIOTUYECKHUX XaPAKTEPUCTHUK, SABJISIETCS CJIOKHOCTh MOJYUYECHUSI JOCTATOYHOTO KOJIMYECTBA BOJOPO1a
U ero XpaHeHus Ha OOpTy aBTOMOOWIS. B CBSi3M ¢ 3TUM, 3HAYUTENBHBIM WHTEPEC MPEICTaBISICT
WCIIOIBb30BAaHUE B  KAa4eCTBE MOTOPHOTO  TOIUIMBA  BOJIOPOJOCOJECPIKAIIECTO0  KPEKUHI-Tasa,
reHepupyeMoro Ha OOpTy aBTOMOOWIISI U3 OCHOBHOI'O YIJI€BOJIOPOAHOro ToruBa. [IpoBeneHHbIe B
Poccun u 3a pyOexoM TepBBIE HCCICIOBAaHUS CBUACTEILCTBYIOT O IMEPCICKTUBHOCTA 3TOTO BHJIA
ra30BbIX TOIUIMB.

AKTYaJIbHOCTh JIaHHOW TEMBI OOYCIIOBJICHA BO3PACTAIONIUM KOJUYECTBOM aBTOMOOHMIILHOTO
TPaHCIOPTAa U PEIICHHEM MPOOJIEMbl €ro BO3ACHCTBHUS HA KaueCTBO TOPOJACKOW Cpenbl M 370POBbE
HacelieHus. B pe3ynpraTe aHaim3a (U3HKO-XMMHYECKHX CBOWCTB BOJOPOJAa BBISBICHO, YTO
MPUMEHEHHE BOJOpPOJa B KadecTBe HHHUIIMHPYIOIIEH J100aBKM K OCHOBHOMY TOIUIMUBY MOXET
OJIarONPHUATHO OTPA3UTHCS Ha IKOJOrmueckux nokazarensx JBC.

[IpoBeneHHbIE HCCIEAOBAaHUS JalOT BO3MOXKHOCTh MPUHILHUIUATBHO YCTAHOBUTH BIIHUSHHE
WHUITUUPYIOIICH J00aBKH, TI0JJaBAEMON B KAMEPY CrOpaHUs, Ha SKOJOTUICCKHE TTOKA3aTEIH ABUTATEIS.
OpHako CTOUT OTMETUTh, YTO [UIsI JOCTHKEHHS Oo0jiee TOYHBIX pPe3ylIbTaTOB HEOOXOIMMO
CKOPPEKTUPOBATh PACYETHl C YYETOM BIIMSIHHS CKOPOCTH TOPEHHUS W PacHpoCTpaHeHUIo (poHTa
mwiameHd. Tak ke HeoOXoaumo Oojiee KaueCTBEHHO OTpadOTaTh alrOpuUTM COTJIACOBAHUS TMOJaud
BOJIOPOJAHOM TOOABKM OTHOCUTEIILHO OCHOBHOT'O MOTOPHOT'O TOIIJIMBA M KOJMYECTBA BO3/IyXa.

Jis momydeHust Ooyiee TOJNHOW KapTUHBI BIMSHHUS HWHULNUUPYIOMICH 100aBKM Ha paboTy
JBUTATENs, HEOOXOAMMO MPOBECTH pacueT C UCMOJIb30BAHUEM MOJIEIH, YUUTHIBAIOIICH T€OMETPHUIO
KaMepbl CTOPAHMSI IBUTATEIIS.
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