TakuM 00pa3oM, NMPOBENECHHBIE MUCCIEAOBAHUS MO3BOJMIN OIPEACINTD
OCHOBHBIE TIapaMeTphl M PeXUMBI padoTsl KineBepoTepku KIIJI-100 mpu
BEITHPAHWN CEeMSH W3 NBDKUHBI KiieBepa copta KupoBckmii-159, Ha koTo-
pBIX oOecrieunBaeTcsi CTENEHb € BBITUpaHUsl ceMsH He MeHee 99,5 %:
V =125...175 em®; n = 1800...1900 mus * i t e menee 20 C.
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ANNIbTEPHATUBHbIE BNAbl TOMJIIBA
ONA ABTOTPAKTOPHbIX ABUTATENEN

A. 1. MEJIbBHUKOB, crynent
B. A. IIIATIIOPEB, accucrent
YO «benopycckasi rocyapcTBEHHAs CEJIbCKOX03SHCTBEHHAS aKaaeMus»,
T'opkwu, Pecrrydnmka benapychb

BBegeHve. Hedhb ceromgnst — OCHOBHOUM M Hanboliee BOCTpeOOBaHHBIN
sHepropecypc. OmHaKo ee 3amachl KaTacTpO(OUUYECKH 3aKaHUWBAIOTCS, U
y)X€ TOHSATHO, YTO HacTymaeT 3akaT HedTsHoW 3pbl. CHIKEHHE TEMIIOB
HepTenoOBYN B pANE CTpaH, BKIo4ass bemapych, W CHIDKEHHE €€ peHTa-
6enpHOCTH HaOIMIOMaeTCs yKe cerofHs. Bce 3To sSBIseTcs mepBONPUIHHOMN
YBEJIMYEHUs] CTOMMOCTH HEe(TENPOAYKTOB M, KaK CIEJCTBUE, HAKJIAJAbIBAET
OTIpe/ICIICHHBIC OTPAaHHYCHHS Ha PAa3BUTHE YKOHOMHK OTICIBHBIX CTPaH U
MUPOBOH 3KOHOMHUKH B LIEJIOM.
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B Hacrosmiee Bpemst nBurarens BHyTpeHHero cropanus (JIBC) ocraercs
OCHOBHOH JABIDKYIICH CHIION aBTOMOOWMIBLHOTO TpaHCIOpTa. B cBs3u ¢ 3TNM
€IMHCTBEHHBIN MyTh PEHICHHS 3HEPTeTHIECKON MPOOIEMbl aBTOMOOMIBHO-
IO TPAHCIIOPTA — 3TO CO3JaHNE ATBTEPHATUBHBIX BUIOB TOIIINBA.

Bo MHOrmx crpaHax Bce 0Oojee MOMJSPHBIM CTAHOBHTCSI OHOJIOTHHYE-
CKO€ TOIUIMBO, U3TOTABIMBAEMOE U3 PACTUTEIHHOTO CHIPhs. B miectn rocy-
napctBax EC, a Taxke B CIIA, Kanane, bpaswnun, Manaiisuu Takoe 61o-
JIOTHYECKOE TOIJIMBO NMPOM3BOMSAT B IPOMBIIUICHHBIX MaciuTadax, HO Bce
e ero J0Jis B TOIUTMBHOM Oanance He npessimaet 0,3 % [2].

Llenb paboTbl. O60cHOBAaTh aKTyalbHOCTh HCIOIb30BaHHS AlbTEpHA-
TUBHOTO TOIUIMBA. [IpuBecTH 0030p CYIIECTBYIOIIMX BHIOB TOILIMBA.
IIpencTaBUTh ONMUCAHUE BUJIOB TOILIHMBA.

Martepuasnbl 1 MeTOANKA UCCNef0BaHU. PaccmoTpum HauGosee pac-
MIPOCTPaHEHHBIE BUABI ATbTEPHATUBHOTO TOILTUBA.

Ipupoonvuii eaz (I1I). B 6onpummacTBe crpaH [II7 sBnsercs Hanboiee
pacIpoCTpaHEHHBIM BHIOM AIBTEPHATHBHOTO MOTOPHOTO TomumBa. Ilpu-
POIHBIN Ta3 B KadeCTBE MOTOPHOTO TOIUIMBA MOXET NPHMEHATHCA KakK B
Buze cxxaroro no masieHus 200 atmocdep, Tak U B BHIE JKHUAKOTO, OXJa-
xnenHoro 0 —160 °C rasza. B Hactosiee Bpemsi HanOoliee NEPCIEKTHB-
HBIM SIBIISIETCS TIPUMEHEHHUE KUIKOTO ra3a [2].

Hlaxmuuiii meman. B mocnenHee BpeMs K YHUCIY aJbTePHATUBHBIX BH-
JIOB aBTOMOOHJIBHBIX TOIUIUB CTaJll OTHOCHThH W IIAXTHBIA METaH, JOObIBa-
eMblii U3 yroapHbix nopoa. Tak, k 1990 r. B CIIA, Utanuu, ['epmanuu u
BennkoOpuTanuy Ha maxTHOM MeTaHe paboraino cBbime 90 ThIC. aBTOMO-
Ouneil. B BenmukoOpuranuu, HarpuMmep, OH IIUPOKO MCIOJIB3YETCS B Kade-
CTBE MOTOPHOTO TOILUIMBA ISl PEHCOBBIX aBTOOYCOB B YTOJIBHBIX PETHOHAX
crpansbl. [IporHo3upyercs, 4To ra3oBas A0ObIYa METaHA B YTOJIBHBIX Oac-
ceifHax Mupa yKe B Oymkaiiinee Bpemst cocTaBuT 96—135 MmmnapaoB MeT-
POB KyOHYECKUX.

Cunmemuyeckuii 6en3un. CBIpbeM AT €0 IPOU3BOJICTBA MOTYT OBITH
yrounb, [IT" u apyrue BemectBa. Hanbonee nepcneKTUBHBIM CUUTAETCS] CUH-
Tesuposanue Gemsuua u3 [T, Y3 1 m® cunres-raza monyuaror 120-180 r
CHHTETHYECKOro OeH3MHa. 3a pyOeskoM, B OTIH4YHE OT Poccuu, Mpou3Boa-
CTBO CHHTETHYECKOT'0 MOTOPHOTO TorummBa u3 I1I" 0CBOEHO B HMPOMBIIUICH-
HoM Mmacmirabe. Tak, B HoBoi#t 3enannuu Ha ycraHoBke (pupMbl «MoOwm»
U3 MpeIBapUTENbHO IOIY4YEHHOIO METaHOJIA €XKETrOoJHO CHHTE3UpPYyeTCs
570 TBIC. TOHH MOTOPHBIX TOILIMB. OJTHAKO B HACTOSILEE BPEMsI CHHTETHYE-
ckue toruma u3 [1I" B 1,8-3,7 pa3sa (B 3aBUCUMOCTH OT TE€XHOJIOTHH II0JTY-
YeHust) Jopoke He(TSHBIX. B To ke BpeMmsi pa3pabOTKH MO MOIYYCHHIO
CHUHTETHYECKOT0 OSH3MHA W3 YIS JI0CTaTOYHO aKTUBHO BEAYTCS B HACTOS-
nree Bpemst B Aurumun [1].
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Cnupmul. Cpenn anbTepHATHBHBIX BUJIOB TOIUIMBA B NEPBYIO OYepeib
CJIEyEeT OTMETUTD CHHUPTHI, B YACTHOCTH METAHOJ M 3TAHOJ, KOTOPBIE MOXK-
HO MPUMEHSATH HE TOJIBKO KaK 100aBKy K OCH3MHY, HO U B YHCTOM BHze. Mx
TJIaBHBIE JOCTOMHCTBA — BBICOKAsl AETOHAIMOHHAS CTOWKOCTh M XOPOLIMH
KIIJ pabodero mpormecca, HEIOCTaTOK — MOHI)KEHHAsT TEIUIOBAsl CIIOCO0-
HOCTb, YTO YMEHBIIAET NMPOOEeT MEXIy 3alpaBKaMi U yBEIHIHBACT PacXo
TorumBa B 1,5-2 pasa no cpaBHeHuro ¢ 6eH3uHOM. Kpome Toro, 3aTpynHeH
3aIlyCK JIBUraTels U3-3a INI0OXO0T0 MCIapeHusl MeTaHoJIa U 3TaHoua.

Onexmpuueckas sHepaus. 3acily>)KUBaeT BHUMaHHUs NPUMEHEHUE 3JICK-
TPOOHEPTHU B KayeCTBE JHEPrOHOCUTENS Uil ajekTpomobmieit. Kapnu-
HaJIbHO pEIaeTCcsl BONPOC, CBS3aHHBIM ¢ TOKCMuHOCTBIO OI, mosiBisieTcs
BO3MOXKHOCTb UCIIOJIb30BAaHMSI HE(MTH IS TOTYYEHUS] XUMUYECKHX BEIIECTB
n coeauHeHnil. K HemocTaTkaM 3JIEKTPOIHEPTHH KaK BH/A SJIEKTPOHOCHUTE-
751 MOXKHO OTHECTH: OTPaHMYEHHBIH 3amac XoAa 3JIEKTPOMOOWIIS, yBEIH-
YEeHHBIC SKCIUTyaTallHOHHBIE PAcXOAbl, BBICOKAs MEPBHUYHAS CTOMMOCTH U
BBICOKasi CTOMMOCTb SHEPrOEMKHX aKKyMYJISATOPHBIX Oatapeid [1].

Tonnusnvie snemenmol. TOIUTMBHBIE 3JIEMEHTHI — 3TO yCTPOWCTBA, T'€HE-
PHUPYIOIINE JIEKTPOIHEPTHIO HETIOCPEICTBEHHO Ha OOPTY TPAaHCIOPTHOTO
cpexacTBa. B nporecce peakuuy Boopo/ia U KMUCIopoaa o0pa3yroTcest Boaa U
JJIEKTPUYECKUI TOK. B KauecTBe TOILIMBA, COAEPXKALLETO BOAOPOJ, Kak
NPaBUJIO, MCIIOJB3YeTCsl MO0 CKAaThli BOJOPOJ, JIMOO MeTaHod. B atom
HanpaBJeHUN PaboOTaeT AOCTaTOYHO MHOTO 3apyOesKHBIX aBTOMOOHMIbHBIX
(bUpM, U €ClIi UM B MTOT€ yJacTCsl TPUOIM3UTh CTOUMOCTb aBTOMOOWIIEH Ha
TOIUIMBHBIX 3JIEMEHTaX K OCH3MHOBBIM, TO 3TO CTaHET pEaJbHOW aJbTepHa-
THUBOW TPAaIMIMOHHBEIM HE(TSIHBIM TOIUIMBAM B CTpaHAX, UMIIOPTUPYIOIINX
HedTh. B HacTosimiee BpeMsi cTOMMOCTB 3apy0eKHOTO SKCIEPHMEHTAIEHOTO
JIETKOBOTO aBTOMOOWJISI ¢ TOIUTMBHBIMH 3JIEMEHTAMHU COCTaBIISIET IOPSAKA
1 mumH. nomn. CIHA. Kpome Toro, k HemocTaTkaM IPUMEHEHHUS TOTLTHBHBIX
9JIEMEHTOB CJIeyeT OTHECTH IOBBIIIEHHYIO B3pHIBOOIIACHOCTH BOIOPOIA U
HCO6XOZ[I/IMOCTI) BBIITIOJIHECHUS CIICIIMAJIBHBIX yCHOBI/Iﬁ €T0 XpaHCHUA, a TaK-
e BBICOKYIO ce0eCTOMMOCTh MOJTydeHHUst Bogopoaa [2].

PesynbTaTbl UCCNeA0BaHUA U UX 06CYKaeHMe. Takxke K pacnpocTpa-
HCHHBIM BUAaM aJIbTEPHATUBHOT'O TOIJIMBA OTHOCATCH:

buozaz. On mpezncraBiseT co00i cMech MeTaHa M YIIEKHCIOrO Taza 1
SIBIISIETCSI TIPOYKTOM METaHOBOT'O OpPOYKEHUsI OpPraHMYECKHX BELIECTB pac-
TUTEJIBHOT'O M XKMBOTHOTO IIPOUCXOX IeHNs. broras oTHOCHTCS K TOIUTMBAM,
MIOJTy4aeMbIM M3 MECTHOTO CHIPbsSl. XOTS MOTEHIUAIbHBIX UCTOYHUKOB JIJIS
€ro IPOW3BOJICTBA JIOCTATOYHO MHOTO, Ha MPAKTHKE KPYr HX CyXKaeTcs
BCJIEICTBHE reorpaduueckux, KIMMaTHYeCKUX, YJKOHOMHUUECKUX M JIPYTrUX
(axTopoB. broras kak anbTepHATHBHBIA YHEPIOHOCHTENE MOXKET CIIYXKHUTh
BBICOKOKaJ'IOpPIﬁHBIM tormuBoM. OH NpeaHasHA4YCH JJId YIYUYIICHUA TCXHU-
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KO-9KCILTYaTal[HOHHBIX M DKOJIOTMUECKHX IOKa3aTeneld paboThl ABHUraTels
BHYTpEHHEro cropanus. IIpumeHeHne Omorasza B KadecTBE TOIIMBA JUIS
JABC mo3Bonsier cHu3uTh BRIOpocsl O, a Takke yIydlINTh TOILIHBHYIO
SKOHOMHUYHOCTS [2].

Ompabomannoe macno. B HacTosmee BpeMsl Ha psiie NMPEANPHATHH
Pa3IMYHBIX CTPaH MUpPa BecbMa 3((eKTHBHO pabOTaIOT YCTaHOBKH, MPE0O-
pasylomue oTpaboTaHHOE Maciio (MOTOPHOE, TPAaHCMHCCHOHHOE, I'MIpaB-
JIMYECKOe, HHAYCTpUaIIbHOE, TpaHC(HOPMAaTOPHOE, CHHTETUYECKOE U T. J1.) B
COCTOSTHHE, KOTOPOE IO3BOJISIET MOJIHOCTBIO HCIIOJIBb30BaTh €ro B KayecTBE
JIM3€IBHOT0 WJIM IIEYHOTO TOIUTMBA. Y CTAHOBKA ITOJMENIMBACT OYHMIICHHBIE
(B ycTaHOBKE) Maclia B COOTBETCTBYIOIIEE TOIJIMBO B TOYHO 3aJaHHOM Mpo-
MOpUMH ¢ 00pa30BaHMEM HaBCerja CTaOMJIBHOW, HEpa3lessieMOl TOIIMB-
Holt cMecH. [losydeHHast cMech UMeeT Oosee BBICOKHE MapaMeTphl Mo YH-
CTOTE, 00E3BOXKMBAHMIO M TEIUIOTBOPHOW CIOCOOHOCTH, €M AW3ENILHOE
TOIUTHBO JI0 €ro MoAM(HUKanuK B yctaHoBKe [3].

Booopoo. Bonmopon siBisercs 3ppeKTUBHEIM aKKyMYJISATOPOM SHEPTHH.
[MpumeneHne BoAOpoOa B KauecTBE TOIUIMBA BO3MOXKHO B Pa3sHOOOPa3HBIX
YCIIOBUSIX, YTO MOJKET J1aTh CYIIECTBCHHBIN BKJIaJ B MHPOBYIO SHEPICTHKY,
KOTZIa Pecypchl UCKOIIAEMOro TOIUIMBA OyayT OJNM3KK K TOJIHOMY HCTOIIE-
nuio. [To cpaBHeHHMIO ¢ OEH3WHOM U JM3€JIBHBIM TOIUIMBOM BOAOpOJ Ooiee
3¢ (QeKTUBEH M MEHbLIE 3arps3HieT OKpYXKarollylo cpeny. BapbiBoomac-
HOCTh BOJIOpOJIa PE3KO CHIDKAETCSl C MPUMEHEHHEM CIeHabHBIX MpHUca-
JOK.

Ceifuac kaxnasi aBTOMOOMIIbHAST KOMITAHHUS MMEET KOHIENT-Kap, KOTO-
pHIit pabotaer Ha Bogopoae. OHAKO HEKOTOpPBIE (PUPMBI IIPEAJIaraloT KoM-
OuHMpoBaHHBIE pemeHus. Hampumep, «Ma3ma» mpeanaraeT aBTOMOOWIB,
KOTOPBI MMEET BO3MOKHOCTH YepEelOBaTh TOIUIMBO (BOZOPOX M OCH3WH).
[pyrue aBTONpou3BOAUTENN COBMEIIAIOT 3TH Bkl TommBa. B CLIA BbI-
ITyCKAIOT TSATauyH, B JBUTaTENIIX KOTOPBIX MCIIOIB3YETCSI CMECh JN3EIBLHOTO
1 BOOAOPOAHOTO TOILJIMBA. DTO MO3BOISAET YBEJINWYUTH MOIIHOCTDH JIBUTATCIIA,
9KOJIOTMYECKYI0 YHCTOTY M YMEHBIIUTH pacxoi Tomiuea. Cucrema ocy-
LIECTBIISIET Pa3JIOKEHUE BOJIbI, COOMPAET BOJOPOJ M HAINPABJISAET €ro B Ka-
Mepy cropanus, obecrieunBas 0oJiee BBICOKYIO 3((QEKTUBHOCTb CTOpaHUsI
torutuBa [3].

3ak/o4eHne. B naHHO# cTaThe HaMM OBUIM PacCMOTPEHBI albTepHa-
TUBHBIE BH/Ibl TOIUINBA, TAKWE, KaK MIPUPOIHBIA Ta3, MIaXTHBIN METaH, CHH-
TETHYECKUI1 OCH3MH, CIIUPTEHI, JJICKTPHUUYECKasi SHEPTHsl, TOIUTUBHbIE JJIEMEH-
ThI, OMOTa3, OTPadOTAaHHOE MACIIO, BOJOPO/I.

Crnenyer OTMETHTB, YTO aJIbTEPHATHBHBIC BH/bI TOIUIMBA HUYEM HE XY-
’Ke He(QTAHBIX TOIUIMB, JlaKe B OOJBIIMHCTBE CIIy4aeB INPEBOCXOAAT HX.
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Xouercs ckazaTh TO, 4YTO 6yz1y1uee CTOUT 3a aJIbTCPpHATUBHBIMHU BUIAAMU
TOILTTKUBA.
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NMPUMEHEHWE METOAA BUONHONKALNA
ONA OLEHKW COAEP>XAHNA TAXE/IbIX METAJ1/10B

A. JI. BAMBOTAEBA', nokropant
r. 1. KEH)KA.HI/IEBAl, KaHJ. TeXH. HayK, JOLEHT
B. H. BOCAK?, II-p c.-X. HayK, mpodeccop
"Osxm0-Kasaxcranckuit rocyJapCTBEHHBIN yHUBEpCUTET UM. M. Ay330Ba,
TemvkenT, PeciyOmmka Kazaxcran
YO «Benopycckas rOCyIapCTBEHHAS CEbCKOXO3AHCTBEHHAS aKaICMH»,
I'opxku, Pecrrydnmka bBenapychb

BBefeHMe. 3arpssHeHHE OKpY’KaloMeH cpelbl TSKEIbIMH MeTallaMu
YXyIIIaeT HKOJIOTHYECKYI0 CUTYallMI0 U HETaTUBHO CKa3bIBAETCS Ha 3710PO-
Bbe 4eloBeKka. B HacTosdInee BpeMs OCHOBHOE 3arpsi3HEHHE OHocdepsl Ts-
KEJIBIMH METaJJIaMU TIPOUCXOAMT BCJIEICTBHE AKTHUBHON aHTPONOTEHHOM
JeSTeIbHOCTH B PA3IUYHBIX OTPACiAX 3KOHOMUKH (IIPOMBIIIJICHHOCTS,
SHEPreTHKa, TPAHCIIOPT, CENbLCKOE XO03UCcTBO) [1-7].

AHanu3 HaKOIUICHUS TSDKEJIBIX MeTaiioB B mouBax LlIeiMkenTa (Kazax-
CTaH) TOKa3all, YTO TOPOJ OTHOCHUTCS K HACEJEHHBIM IYHKTaM C KJIacCOM
TIOBBIIIEHHOTO YPOBHS 3arps3HEHMS, UTO JeJaeT aKTyaJlbHBIM pa3paboTKy
MEpOIPUATHI 110 MOHUTOPUHTY M OYHMCTKE MOYB OT TSKEIIBIX METAJLIOB.

OpHUM U3 HapaBJICHUH MOHUTOPUHTA MTOUYBEHHOIO 3arpsI3HEHUS TsXkKe-
JBIMH METaJUIaMH SIBISIETCS] MCTIOIB30BAaHUS METO/Ia WHAWKAIUN C IpUMe-
HEHHEM JIOKJEBBIX YepBeil. AKTyalbHOCTh OMOMHIMKAIIMHA OOYCIOBJIEHA
MIPOCTOTOH OTpeneeHnsl KadecTBa cpeasl. Kpome Toro, HOXKIeBBIE YepBU
pa3iararoT MOYBCHHYIO OPraHWKY M OpPTaHWYECKHE OTXOMbI, 00oramaroT
MOYBY MUHEPAITHHBIMHU BEIIECTBAMH, IPEHUPYIOT OBy u T. 1. [1, 8, 9].

OcHoBHas 4acTb. [yt KOHTPOJIS 3arpsA3HEHHS ITOYB TSDKEIIBIMH MeTall-
JaMu ObIIM B3SITHI MOYBHI JieHAponapka T. lIemvkenT. Todednsie mpoObI
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