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Paszngeal
IHeprodPPeKTHBHOCTH U KOMILJIEKCHAS 0€30M1ACHOCTh
ABTOTPAHCHOPTHBIX CPEACTB

VIK 621.436+629.3-585

Hacariyes M.B. CoBpeMEHHBIE HamNpaBJICHUS Pa3BUTHS [U-
3€JIbHBIX CHUJIOBBIX YCTAHOBOK M TPAHCMUCCHUM JJIsl TPAHCHOPTHBIX
cpenct // DHeprodhPekTUBHOCT, U KOMILUIEKCHas O€30MacHOCTh
aBTOTPAHCIOPTHBIX CPENCTB: cO. Hayy. cT. — M., 2011. — C. 6-16. —
(Tpynst HAMMU; BbI. Ne 247).

Ha ocHoBe aHanmu3a TEXHUYECKOTO YPOBHSI CYILIECTBYIOIIETO B
Poccuiickon ®denepanuy npou3BOACTBA AU3EIbHBIX CUJIOBBIX yCTa-
HOBOK ([ICY), mpensioskeHa KOHLETIUS MOJIEpHU3AIMU U pa3padoT-
KM HOBBIX KOHCTPYKIIUN C MaKCUMaJIbHO BO3MOXKHOM YHU(UKAITEH
U C YYETOM TEPCIEeKTUBHBIX TPEOOBAHUM 1O MOIIHOCTH U PECypCy.
[IpenyioxkeHo co3maHne KOOMeparuy pa3paboTIMKOB B popMe I1eH-
Tpa KOMIIETEHIIUM JIJISI pa3pa00TKU HOBOTO MEPCIIEKTUBHOIO CEMEN-
ctBa JICVY na 6a3ze 'HL] PO ®I'VII «HAMI».

Puc. 10.

VK 621.434-44«71»

Kymenée B.®., ©®omun B.M., Xpunau H.A., I[Inamynos A.C.
ABTOMOOWMIIBHBIC OCH3MHOBBIC JBUTATENIM C BHYTPEHHHM CMECEO-
Opa3oBaHuEM: MPOOJIEMBbI Ha MYyTU CO3JAaHUS NEPCHEKTHUBHOTO OT-
€4eCTBEHHOIro 00pasua // JHeprodPPeKTUBHOCTh U KOMILIEKCHAs

0€30MacHOCTh aBTOTPAHCIOPTHBIX CPEACTB: €O. Hayd. cT. — M.,
2011. - C. 17-36. — (Tpyast HAMU; Bbin. No 247).
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OCHOBHBIM CTUMYJIOM, OMNPEACISIONUM MOBCEMECTHOE CTPEM-
JIEHUE HCCIIe/IoBaTeNIe K Pa3BUTHUIO U JaJIbHEHIIIEMY COBEPIICH-
ctBoBaHuto JIBC ¢ HemocpeaCcTBEHHBIM BIPbICKMBaHUEM OCH3UHA,
SBJISIETCS] KX BBICOKHM YPOBEHb TOTUIMBHO-IKOHOMHUYECKHUX MTOKA3a-
TeJIeH, KOTOpPbIE TIOCTUTAI0TCs OJarofgapsi BO3MOKHOCTH CO3/1aBaTh B
kamepe cropanus (KC) cucremy 30H ¢ pa3iuyHbIM COOTHOIICHUEM
KOMIIOHEHTOB TOPIOYEN CMECH.

Hecmotps Ha oueBuanble nocturnyteie ycnexu, JIBC ¢ HBb
eIIe JaJIEKU OT TEOPETUUECKH MPOTrHO3UPOBAHUS YPOBHS COBEPILICH-
cTBOBaHUA. K OCHOBHBIM HEpEILIEHHBIM BOIIPOCAM JIJIsl JBUTATEIICH
c HBb crenyer oTHeCTH Te, KOTOPBIE CBA3aHbI C PEKUMaMU PaOOThI
C paccioeHueM 3apsaja, koraa Beiopockl ¢ OI' NO, He npenoTspa-
HIAI0TCS TPAAUIIMOHHBIM OM(YHKITMOHATBHBIM HEUTPAIU3ATOPOM, U
cucteMa o4ucTku Ol IOMOJHUTEIBHO OCHAIACTCSl HEUTpaInu3aTo-
pamu NO, HaKONIUTENLHOrO (COPOLMOHHOIO) TMIA. JTOT THUIl HEM-
Tpanau3aropa (C y4eToM ero (PyHKIIMOHAILHOTO Ha3HAYEHHUS ) TTPEI0-
npeaensier HeoOXOAMMOCTh CHUCTEMAaTH4YECKOW pereHepaiuu, T.e.
yIaleHUs HAKOIIEHHBIX B HEM IIPOAyKTOB NO, 1 Cephl IpH paboueii
temneparype cBbie 650°C. st JOCTHKEHUST 3TOM TeMIEPaTypPhl
JIBUTATENIh NIEPEBOAUTCS HA DHEPTreTUUECKU YOBITOUHBINA PEKUM pa-
OOTHI C 11eJIbI0 MOBBIIIEHUS TEMIIEpaTyphl padouero Teia, YTo Hera-
TUBHO OTPAXaeTCsl Ha €r0 PECYPCHBIX U TOILUTUBHO-3KOHOMUYECKUX
XapaKTepUCTUKAX.

HepetieHHbIMU ITpoGIIEeMaMH JIJ151 STUX ABUTATEIICH MO-TIPEKHEMY
OCTAIOTCSl CHM)KEHHE KECTKOCTU padoThl (IIyMa) U SMUCCHM JHUC-
NEPCHBIX YACTHUIl HA peKUMax pabOThI C OpraHu3aluell paccioeHus
reTepOreHHON TOTUTMBHO-BO3YIIHOW CMeCH (UTO CBOMCTBEHHO Op-
raHW3alKuK IU3EIBbHOrOo npouecca). KpoMe Toro, COBpeMeHHBIE aB-
TomoOunu ¢ asuratesnsiMu ¢ HBb nmeror oTHOCUTEIbHO BBICOKYIO
CTOMMOCTb, B TOM YHCJI€, BCIAEACTBUE OCHAIICHUS UX JOPOTOCTOS-
MU CUCTEMAaMHU HEUTPATU3ALIAH.

YcnelHoe penieHre 00CyXACHHBIX B CTaThe BOIPOCOB IO3BO-
JUT TPU MUHUMAIIbHBIX (DMHAHCOBBIX 3aTpaTrax Oosiee OnepaTuBHO
pPEUIUTh aKTyallbHYI0 TIPOOJIeMYy OT€YECTBEHHOTO JABUIATENIECTPOE-
HUS — CO3/IaHUE POCCUHCKOTO aBTOMOOMILHOTO OCH3MHOBOTO JIBUTA-
TEJIsi HOBOTO TTOKOJIEHUS C BHYTPEHHUM CMeCe00pa30BaHUEM.

Puc. 9, aut. — 13 Ha3B.
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YK 621.434.019.4.001.24

Lemuooe A.A., Koznoe A.B., Tepenuenxo A.C. PacueTHbie Uccie-
JIOBaHUS BIIMSIHUS 3aKOHA CTOPAaHMWS Ha MOITHOCTHBIC, TOIJIMBHO-
SKOHOMHMYECKHE W DKOJIOTMYECKHE MOKa3aTeau JIBUTarels C HC-
KPOBBIM 3a)KMTAaHMEM MpPU €ro padoTe Ha Pa3IUYHBIX Ta30BBIX
TorunBax // DHeprorhPeKTUBHOCTH U KOMILJIEKCHasT 0€30MacHOCTh
aBTOTPAHCIIOPTHBIX CPEACTB: cO. Hay4. cT. — M., 2011. — C. 37-46. —
(Tpynst HAMMU; BbI1. Ne 247).

[IpuBemeHbI pe3ynbTaThl PACYCTHBIX UCCIICIOBAHUNA BIUSHUS 3a-
KOHa Cropanusi, mojenupyemoro gpynkuueid Bube Ha pacyer moi-
HOCTHBIX M JKOJIOTMYECKHMX MOKa3arejed JIBUrareisi ¢ UCKPOBBIM
3@KUTaHUEM TIpU €ro padbore Ha OEH3MHE W Pa3IMYHBIX Ta30BBIX
ToruinBax. Pe3ynpTaTsl pacueTHBIX UCCIEAOBAHUHN TTOKA3BIBAIOT, YTO
M3MEHEHHUE 3aKOHA CTOPAHUS UMEET 3HAYUTEIbHOE BIUSHNUE HA 3HA-
YEHHE MOIIHOCTHBIX U 3KOJOTHMYECKUX TMOKa3aTejel JBUTATENs C
HCKPOBBIM 3aKUTaHUEM.

Puc. 9, Tabn. 1, aut. — 6 Ha3B.

YAK 629.33.65:006

Diiounos A.A. AKTyanbHOCTb pa3pabOTKH CTaHIAPTOB MPEANPHU-
ATUS TIO AIIEKTPOMOOUIISIM // DHEeproshHeKTUBHOCTh U KOMILJIEKC-
Hasi 0€30MaCHOCTh aBTOTPAHCIIOPTHBIX CPEACTB: €O. Hayd. CT. — M.,
2011. - C. 47-63. — (Tpyast HAMU; Bbin. Ne 247).

[IpencraBnenbl pa3paOOTKU CTaHAAPTOB MPEAIPUSITHS MO AJICK-
TPOMOOUJISIM, KOTOpBIE BKJIIOYAIOT CJEAYIOIIEE: 3KOJIOTUYECKYIO
0e30macHOCTh (LIyM), CepTUPUKALIMOHHBIE UCHIBITAHUS, DJIEKTPO-,

II0’KapO- M B3pHIBOOC30IIACHOCTb.
Puc. 3.

YK 621.434.019.4.001.24

Accoeckuut U.I°, Paouxos O.b., Kymenés B.®., lllabanos A.B.
K Bompocy BocrmiamMeHeHHsI M CropaHus OOCTHEHHBIX CMECE B
JIBC ¢ npuHyAUTENbHBIM 3a)KUTaHUEM — HOBBIN 3Tamn // DHepro-
3¢ (PEKTUBHOCTH M KOMIUJIEKCHAsI 0€30MacHOCTh aBTOTPAHCIIOPTHBIX
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cpeacTs: cO0. Hayy. cT. — M., 2011. — C. 64-75. — (Tpynst HAMU;
BbIN. Ne 247).

Topenue cBepxOeaHbIX cMeceil oOecrieurBaeT 0ojiee BBICOKUIMA
KIJI, yAy4lllaeT TOTUIMBHYIO SKOHOMHYHOCTh M 3HAUUTENIbHO CHHU-
xaeT copepxkanne NOx B orpadorasmmx razax (OI') JIBC. Uc-
MOJIb30BAHUE MCKPOBOIO 3a)KUTAHUSI BCTPEYAET TPYAHOCTH MPHU
BOCIUIAMEHEHUU TAKUX CMECEU, U MPU 3TOM MPOSBISIETCS 3aMET-
Hasi HECTaOWJILHOCTH TPOIecca TOPEHUSI. AHAIU3UPYIOTCS BOIIPO-
Chl UCIIOJIb30BaHUs Ja3zepHoro 3axuranusg B JIBC mis paOoTsl Ha
TUX cMecsaX. HekoTopbie TeopeTHUecKue U SKCIEPUMEHTAIbHBIE
pE3yJIbTaThl B3AUMOJICUCTBUS J1a3€PHOT0 U3JIYYEHUs C Ta30M HU3JI0-
’KEHBI B COOTBETCTBHHU co cxeMoi S.b. 3enpaoBuua, BKIOUaroe
MEXaHU3M OMNTHUYECKOro MpoOOos M JIABUHHOW MOHU3ALMHU B TOYKE
(bOKyCHPOBKH, TOTJIONICHUE CBETOBOM SHEPIUU JIA3EPHOTO H3ITyUe-
HUSI, COMPOBOX/IAOIIETOCSI 3HAUUTEIBHBIM POCTOM TEMIIEPaTypHl,
JaBjeHns U o0pa3oBaHUsl yIapHOM BOJHBL. B 30HE M1a3MeHHOro
oyara 3axuraHusi oopazyrrcs u Aud yHAUPYIOT B CBEKYIO CMECH
OTPOMHBIEC KOHIIEHTPAIMU XUMUYECKH aKTUBHBIX YacCTHUIl — aTOMOB
U paJUKaliOB, MHUIUUPYIOIIUX (OPMUPOBAHUE U OBICTPOE pacipo-
CTPAaHEHUE HAYAJIBHOTO O4ara IjiaMeHu. PaccMOTpeHbl pe3ysbTaThl
CPaBHUTEIBHBIX HMCCIEAOBAHUI JIA3€PHOTO U HMCKPOBOIO 3aKUra-
HUSI, BBIIOJTHEHHBIE KakK B ycioBusax J[BC, Tak u MOJIeNbHBIX yCTa-
HOBOK. B KauecTBe MCTOYHMKA U3JyYEHUS] OOBIYHO HCIOIb3YETCS
TBEPIOTEIbHBIN Ja3ep ¢ MoaynupyeMoi 1o0potHocThio (Nd:YAG,
A = 1065 um). OCHOBHBIMH JTOCTOMHCTBAMHU JIA3€PHOTO 3aXKUTAHUS
B CPAaBHEHHUH C UCKPOBBIM SIBIISIFOTCSI CHUYKEHUE TEIIOBBIX MOTEPh U
BJIUSIHUE TypOynIHM3alUuu CMECH Ha BOCIJIAMEHEHHE U (pOpMHpPOBa-
HUS ovara IjaMeHH B HadaJIbHOU aze mporecca cropanusi. Padbora
Ha OOJIBIIIUX CTEIMEHSIX CXKATUSI M OCHBIX CMECSX MPU UX BOCILIA-
MEHEHUHN JIA3€PHOM MCKPOU MO3BOJISET 3HAYUTEIBHO PACIIMPUTH
npenensl obeqHeHus, CHU3UTh KoHIeHTparmuu NOx, CO wu CO2 B
OI, yMEHBIIUTH MEPUO/T 33]ICPIKKH BOCIUIAMEHEHUSI, MEXKITUKIIOBYIO
HEBOCMPOU3BOJIUMOCTH U TPOAOIKUTEILHOCTD ITPOLIECCa CTOPaHus,
YIYYIIUTh MOIIHOCTHBIE U SKOHOMUYECKHUE TTOKA3aTENH.

Puc. 8, aut.— 13 Ha3B.

159



YK 658.562.6

Koprnunoe E.I', Manawxos U.H. Tlpobnema ompeneneHus 3¢-
(EeKTUBHOCTH TPOIIECCOB CHUCTEMbl MEHEIPKMEHTA KauyecTBa U Me-
TONbI ee peuieHus // DHeprodPGHeKTUBHOCTh U KOMIUIEKCHas 0e3-
OMACHOCTh aBTOTPAHCIOPTHBIX CPEACTB: 0. Hayd. cT. — M., 2011. —
C. 76-83. — (Tpyast HAMU; Bbin. No 247).

AHanuzupyertcs nokazareiab 3pGEeKTUBHOCTH MPOIECCOB CHUCTE-
Mbl MeHekMeHTa kadecTtBa (CMK), KOoTopblii XapaKTepu3yeT KO-
HOMHYECKYIO YCIICITHOCTh OPraHU3aIlui B CBSI3U C (PYHKITMOHUPO-
Banuem CMK.

PaccmoTpeHo nonsitue 3ppeKTUBHOCTH, COCTAB U CTPYKTypa Mo-
kazarens s¢dexruBHocTu npoueccoB CMK. Ilpemyoxken moaxon
K MPAaKTUYECKOMY BHEAPEHUIO METOAMKU pacyeTa 3(hPEeKTUBHOCTU
nponeccoB CMK ¢ ydeToM ee MHTErpanuu ¢ METOJUKaMU OIpee-
JICHUsI Pe3y/IbTAaTUBHOCTH W 3aTpaT HA KaueCTBO B paMKaxX €IUHOU
CHUCTEMBI MOHUTOPHWHTA M OT4eTHOCTU. OTMEUEHBI BOIIPOCHI TapMO-
HU3AIMU JTaHHOTO TOAXoja ¢ Metomoioruei «CoamaHcupoBaHHAsS
cucteMa nokasarenei» (Balanced Scorecard).

Jlut. — 3 Ha3B.

VYIK 621.43.019.2.001.24

Kymenée B.®@., ®omun B.M., Xpunau H.A., [Inamynos A.C. Me-
TOJIMKA pacyeTa IMpoliecca OKUCIEHUS a30Ta AJIi CUCTEMbI TOPECHHUSI
C MOCIIOMHBIM pacrnpeeneHueM cmecu // JHepro3PHeKTUBHOCTD U
KOMITJIEKCHast 0€30MaCHOCTh aBTOTPAHCIIOPTHBIX CPEJCTB: ¢O. Hayd.
ct.— M., 2011. — C. 84-100. — (Tpynst HAMU; Boimt. Ne 247).

OTtMmeuaercst, YTO MOCKOJIbKY COCTaB CMECH B KaMepe CropaHus
(KC) nBurarens ¢ MOCIOWHBIM 3apsiloM XapaKTEPHU3YeTCs Cylie-
CTBEHHOW HEOJHOPOAHOCTHIO, TPAJAMIIMOHHBIE MOJEIU CTrOpaHUs
U KUHETUKU OKHUCJICHHS a30Ta OKa3bIBAIOTCS MajOJ0CTOBEPHBIMHU.
[Ipensioxxeno paznenuth Bech 00beM KC cropanust Ha 30HBI C pa3-
JMYHBIM pacrpesielieHueM cocTaBa cmecu. Ha 3Toit ocHoBe paspa-
OO0TaHBI AJITOPUTM MOJIEITM U METOJIMKA pacyeTa TEKyIIeH Temmepa-
Typbl pabovero teja u AuHaMuKkH okucieHus azora B KC npuraresns
C HEMOCPEACTBEHHBIM BIpbICKUBaHHEM OeH3uHa. [IpemnokeHHas
METOJIMKA OTIINYAETCS OT CYLIECTBYIOIINX TEM, YTO B HEH MPeTyCcMO-
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TpEeHa BO3MOXHOCTh MPOBEJACHUS pacueTa sl PE3KO HEOTHOPO/I-
HOT'O cOcTaBa (PacCIOCHHBIX) CMECEH, a KOJIMYECTBO BBIJACICHHBIX
PacYETHBIX 30H MOXKET OBITh MPUHATO MPAKTHUYECCKH HEOTPAHUYCH-
HO. MeTouKa pacuera mo3BOJISIET ONPEACIIUTD JIOKaIbHbIE 00pa3o-
BaHUSI OKCUJIOB a30Ta B 3AaBUCUMOCTH OT TAKUX peajibHbIX (DaKTOPOB,
Kak pacrnpezeneHue Torua mo oobemy KC, mokanbHbIX CKOPOCTEH
CrOpaHus U TEII000MEHa B JIOKAJbHBIX 30HAX, & TAKKE JJOKAJIbLHON
temneparypbl B npoctpanctBe KC JIBC, cymiecTBeHHO OTIMYaB-
IIEHCS OT «MHIUKATOPHOI TeMIepaTrypsl pabodyero Tena.

Jus nBurarens VW ¢ MOCIOWHOW OpraHu3aluent 3apsjaa npo-
BEJICHBI pACUEThl TPOIIECCa CrOPaHUsl B OTJEIbHBIX 30HAaX U JWHA-
MUKW OKHCIIeHUs a3oTta. Jloyst okcuaa a3ora /g HauaabHOW 30HbI
CrOpaHus MPEBBIIACT JPYTHUE 30HBI U JJIsI peKUMa pabOThl HCCIIe-
nyemoro JIBC Ha mocnoiiHoM 3apsiae pocturaet 1100 maa!, uTo
B 1,64 pa3a npesbimiaet koHUeHTpauu NO B cpeHeil 30He u 2,9
pasa — B KOHE4UHOI1 30He. [Ipu ’TOM COBOKYIHBIN IO BCEMY 00bEMY
KC BpIXOI OKCHIIOB a30Ta CHUXAETCSA B 2,2 pas3a IO CPABHEHUIO
C TPAJAUIMOHHBIM BapUAHTOM CrOpPaHUsSI OJJHOPOJHON rOMOT€HHOMN
CMECH.

Puc. 4, Ta6n. 1, nut. — 8 Ha3B.

Pazgea2
HccaenoBaHusi 1 HCNbITAHNSI ABTOTPAHCIOPTHBIX CPEICTB

YAK 629.33.072.5.001.24

Eeepaghos A.H., Kyzoexose H.C., ’Kypos A.b. Pacuer ycTaHOBOY-
HBIX MapaMeTpoB JIOOOBOro 0OTeKaTessi JIETKOBOTO aBTOMOOWIIS ¢
nputienioM // HeprodPpPeKTUBHOCTh U KOMILJIEKCHAsI 0€30MacHOCTh
aBTOTPAHCIOPTHBIX CpeacTB: ¢O. Hayd. cT. — M., 2011. — C. 102—
109. — (Tpynst HAMU; Bbin. Ne 247).

AHaTU3UPYIOTCS 0COOEHHOCTH 0OTEKaHUs JISTKOBOTO aBTOMOOH-
751 ¢ BBICOKUM Mpuiienom. g ynydiieHus: 00TeKaeMOCTH BbICOKO-
ro MpHUlIena MpeajaraeTcsl yCTaHaBlMBaTh JIOOOBOW oOTeKareab Ha
Kphbillie aBTOMOOUIIsA-Tsirada. [lomydeHsl pacueTHble 3aBUCHUMOCTU
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JUTsl BRIOOpa ONTUMAIBHBIX YCTAHOBOUYHBIX IMApaMeTPOB JT0OOBOTO
oOTekarens.
Puc. 2, aut. — 3 Ha3B.

YK 629.33.012.813.004.58

Kapaces A.B. OcoO06HHOCTH TUArHOCTUKH IJIABHOCTH XOJa aB-
TOMOOWISI HA TPUMEPE TEXHUYECKOTO COCTOSHUS aMOPTHU3aTOPOB
B YCJIOBUSIX CE€pPBHUCA B arpOIPOMBIIINIEHHOM KOMILIEKce // DHepro-
3 ()EKTUBHOCTh M KOMIUIEKCHAsE O€30MaCHOCTh aBTOTPAHCIIOPTHBIX
cpeacTs: co. Hayu. cT. — M., 2011. — C. 110-116. — (Tpynst HAMU;
BbITL. Ne 247).

PaccMoTpensl BONpOCk BIHUSHUS Ha 0€30MaCHOCTb JIOPOXKHO-
ro JBUKEHHUS, CAMOYYBCTBHE U 3[0POBbE BOAUTEN S U3HOLICHHBIX
aMOPTHU3aTOPOB TPY30BBIX aBTOMOOUIIEH. O0OpaliaeTcs BHUMaHUE
Ha HEOOXOIMMOCTbh JUWAarHOCTUKU TJIABHOCTHU XOjAa aBTOMOOH-
151, 0COOCHHO B yCJOBHUSIX CEPBHUCA B arpONMPOMBIIIICHHOM KOM-
IIJIEKCE.

JIut. — 12 Ha3zB.

YK 629.3-59.004.58

Cnupuoonos J[.C., Kypouxun C.B. Harpyxareiab sl TAAarHo-
CTUPOBAHUSI MHEPUUOHHON TOPMO3HOM CHUCTEMBI MaJOTOHHAXKHOI'O
npuuena // ueprodPekTuBHOCTh U KOMIUJIEKCHAsI 0€30MacHOCTh
aBTOTPAHCIOPTHBIX cpeacTB: c¢O0. Hayd. cT. — M., 2011. — C. 117-
127. — (Tpynst HAMMU; Bein. Ne 247).

PaccMoTpensl mpoOaeMbl OLEHKH TEXHUYECKOTO COCTOSHHUS
WHEPLHOHHBIX TOPMO3HBIX CHUCTEM MHPU MHCTPYMEHTAJIbHOM KOH-
Tpoie. [IpoananusupoBanbl TpedoBanus 'OCT P 51709-2001 mpu
OLICHKE MHEPLIMOHHBIX TOPMO3HBIX CUCTEM B CTEHJOBBIX YCIOBUSX.
[IpuBoaMTCS OMMCaHWE OCHOBHBIX XapaKTEPUCTHUK pa3zpabOTaHHO-
ro ONBITHOTO 00pa3la Harpyskareis JUisl TUarHoCTUPOBAHUSI UHEP-
IIMOHHON TOPMO3HOM CHCTEMBI MpPHUIENa B CTEHIOBBIX YCIOBHUSX,
IOCTPOEHBI €r0 pacyeTHas U SKCIEPUMEHTAJIbHAS CTATUYECKUE Xa-
paktepucTuku. [IpeayioxkeHsl OLlEHOUHBIE MTapaMeTphl JJIs OIpeae-
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JI€HUS] TEXHUYECKOTO COCTOSIHUS MPUIIETNa ¢ UCIOJIb30BAHUEM pa3-
pabOTaHHOTO HArpy>KaTeJIs.
Puc. 5, Ta6n. 3.

YIK [629.33.001.1:531.3]:006

Koznos FO.H., IIpoxoghves A.A., Coiponamos M.b. Cuctema au-
Hamuueckon ctabmmm3anuu. OtneHka 3¢GGEKTUBHOCTH PadOTHI //
DHeprodPpGHeKTUBHOCTh W KOMIUIEKCHAsE O€30MacHOCTh aBTOTPAH-
CIIOPTHBIX cpelicTB: ¢O. Hay4. cT. — M., 2011. — C. 128-137. — (Tpy-
161 HAMMU; Bein. Ne 247).

AHaNMU3UPYIOTCS NPUHITUI pa0OThI M METO/bI OLICHKU 3P (HEKTUB-
HOCTH CUCTEM IMHAMUYECKOH cTabuiu3anuu. PaccMoTpeHbl puHs-
ThIE MEXIYHAPOIHBIC IOKYMEHTHI.

B 0cHOBHOM JJaHHBIE CUCTEMBI OIICHUBAIOTCS TTOJIOKHUTEIHHO, HO
Kak Mokasanau gononHutenbHble uccaeaoBanuss HULTMAMT OI'VII
«HAMMN», Ha CKONB3KUX MOKPBHITUAXCYIIECTBYIOT OIPEICICHHbBIC
YCJIOBHS, TP KOTOPBIX CUCTEMbI pa0OTAIOT C OTPUIIATEIIBHBIM pe-
synbraroM. s Poccutickoit deneparuu, rie O0IbIITyI0 4acTh roja
JIOPOT'H HAXOSITCS BO BJIAYKHOM UJIM CKOJIb3KOM COCTOSIHUM, 3TH UC-
CJIEIOBaHMsI MPUOOPETaIOT 0CcOOyI0 BaKHOCTh. B HacTosiiee Bpe-
Ms CO3[JaHUE€ METOJOB M HOPM IO OLIEHKE Y(P(HEKTUBHOCTH CUCTEM
JTUHAMHWYECKOW CTAaOMIIM3AIUA HAa CKONMB3KUX TOKPBITUSIX SBISICTCS
IIEPBOCTEINCHHOM 3a/1a4EN.

Puc. 1, Ta6n. 1.

YIK 629.33.014.5-52:656.13.052

Jlowunos C.A., Pomanos H./]., Cmenanos A.B., Ky3ueyosa A.A.
CucreMa aBTOMAaTHYECKOTO YIIPaBJICHHsI aBTOMOOUIIEM B MTPoOKax //
DHeprodPpGHeKTUBHOCTh W KOMIUIEKCHAsE O€30MMacHOCTh aBTOTPAH-
CIIOPTHBIX cpelicTB: ¢O. Hay4. cT. — M., 2011. — C. 138-144. — (Tpy-
161 HAMMU; Bein. Ne 247).

AHanu3upyercss BO3MOXHOCTh CO3/IaHHUSI aBTOMAaTHYECKOH CH-
CTEMBbI BEJICHHs] aBTOMOOWISI B YCJIOBUSIX MPOOOK Ha HUBKUX CKO-
pocTsix. OTMedaeTcsi, UTo Takas CUCTeMa MO3BOJIMJIa Obl CHU3UTH

163



YTOMJISIEMOCTh BOJUTEJISI | MUHUMHU3UPOBATh BEPOSITHOCThH aBapui,
BBI3BAHHBIX OTEpel BHUMaHUs. CucTemMa OCHOBBIBACTCSI HA HAJICK-
HBIX aJrOpuTMax KOMIIBIOTEPHOI'O 3PEHUS, BOCCTAHABJIMBAIOIIUX
TPEXMEPHYIO CIIEHY 10 OJJHOMY WJIM HECKOJIBKUM JABYXMEPHBIM H30-
OpakeHUsIM, OITYOJIMKOBAHHBIX 32 MOCEIHUE MATH JIET.

Puc. 1, aut. — 6 Ha3B.
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ABSTRACTS

Section 1
Energy efficiency and integrated safety of motor vehicles

UDC 621.436+629.3-585

Nagaitsev M. V. Modern trends in the development of diesel pow-
er plants and power trains for motor vehicles // Energy efficiency
and integrated safety of motor vehicles: coll. of sci. art. — Moscow,
2011. —P. 6-16. — (Works of NAMI; Iss. N 247).

We propose a new strategy for modernization and development
of new designs, aimed at the maximum possible degree of unifica-
tion and taking into account future requirements for power output
and life span. The proposed strategy is based on our analysis of the
overall technical level of the existing diesel power plant production
in the Russian Federation. We propose to establish cooperation be-
tween the developers in the form of a competence center for devel-
opment of a new prospective family of diesel power plants at GNC
RF FGUP “NAMI”.

Fig. 10.

UDC 621.434-44«71»

Koutenev V.F., Fomin V.M., Khripach N.A., Platunov A.S. Auto-
mobile petrol engines with internal mixture formation: challenges in
creating perspective national sample // Energy efficiency and inte-

grated safety of motor vehicles: coll. of sci. art. — Moscow, 2011. —
P. 17-36. — (Works of NAMI; Iss. N 247).
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The main reason for the widespread tendency of researchers to
develop and further improve internal combustion engines with di-
rect fuel injection are high fuel efficiency of such engines, achieved
thanks to their ability to create zones with different composition of
the fuel-air mixture in the combustion chamber (CC). Despite ob-
vious progress, internal combustion engines with direct injection
are still far from their theoretical maximum level of perfection. The
main standing issues for such engines are associated with operation
modes where the charge gets stratified and the NOX emission from
the exhaust gas cannot be prevented by conventional bi-functional
catalysts and exhaust purification system is equipped with additional
storage (sorption) type NOx converter. This kind of converters (due
to its function) requires regular recovery procedures, i.e. removal of
the accumulated NOx and sulfur products, which require the operat-
ing temperature exceeding 650°C. To achieve this temperature, the
engine is switched to an energy loss-making mode, which raises the
temperature of the working substance but negatively affects the en-
gine’s expected life span and overall fuel efficiency characteristics.
These engines still have such unsolved problems as high rigidity
of operation (high noise) and emission of dispersed particles in the
operation modes with split heterogeneous fuel-air mixture (which
1s characteristic for the diesel process). Besides, modern cars with
direct injection engines are priced relatively high, partly due to their
expensive systems of neutralization. Solving the problems discussed
in the paper will help to advance an important task for national en-
gine-building - creation of a Russian automotive gasoline engine
with a new generation of internal mixing processes with minimal
financial costs.

Fig. 9, ref. list — 13 titles.

UDC 621.434.019.4.001.24

Demidov A.A., Kozlov A.V., Terenchenko A.S. Computational
studies of the influence of the law of combustion on power output,
fuel-efficiency and environmental performance of spark-ignition en-
gine running on various gaseous fuels // Energy efficiency and inte-
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grated safety of motor vehicles: coll. of sci. art. — Moscow, 2011. —
P. 37-46. — (Works of NAMI; Iss. N 247).

We present the results of computational studies of the influence
of the law of combustion, modeled by the Vibe function, on calcula-
tion of power and environmental parameters of a spark-ignition en-
gine running on petrol and various gaseous fuels. The results of the
computational studies show that the change in the law of combustion
has significant impact on the power and environmental parameters
of spark-ignition engines.

Fig. 9, tab. 1, ref. list — 6 titles.

UDC 629.33.65:006

Eidinov A.A. Development of enterprise level standards for elec-
tric vehicles // Energy efficiency and integrated safety of motor ve-
hicles: coll. of sci. art. — Moscow, 2011. — P. 47-63. — (Works of
NAMI; Iss. N 247).

We present the developments of enterprise-level standards for
electric vehicles embracing environmental safety (noise), certifica-
tion testing, electrical, fire and explosion safety.

Fig. 3.

UDC 621.434.019.4.001.24

Assovsky 1.G, Ryabikov O.B., Koutenev V.F., Shabanov A.V.
On inflammation and combustion of lean mixtures in a gasoline
engine with compulsory ignition — next step // Energy efficiency
and integrated safety of motor vehicles: coll. of sci. art. — Moscow,
2011. — P. 64-75. — (Works of NAMI; Iss. N 247).

It is well known that ultra-lean combustion can provide higher
thermal efficiency, better fuel economy, and greatly reduced NOx
emissions. It is very difficult to achieve ultra-lean combustion with
a conventional spark plug, and ignition instability can be cited as
one of the factors. This study investigated laser-induced plasma
ignition as a new ignition system for lean-burn internal combustion
engines. Theoretical and experimental features concerning inter-
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action of a laser pulse (~10-8 s) with a gas may be classified by
Zeldovich’s scheme: optical breakdown in focus point, strong ioni-
zation, laser energy absorption followed by forming of large igni-
tion area with high (~106 °K) temperature and pressure and shock
wave formation. In addition to that the ignition area has and ejects
enormous number of chemically active atoms and radicals, which
create and rapidly spread the flame. An extensive comparison of
laser-induced ignition and spark plug ignition of lean methane- or
gasoline-air mixtures under engine-like conditions as well as in a
high pressure, constant volume chamber was performed. The igni-
tion system was a 1065 nm Q-switched Nd:YAG laser. The main
advantages of very short laser-induced ignition pulse for SI engine
applications are: reduced heat losses, minimization of turbulence
effects at the initial stage of ignition and potentially larger ignition
volume. A test of the laser spark ignition engine has demonstrated
extension of the lean limit of operation as well as significant re-
duction of NOx, CO and CO2 emissions and reduction of ignition
delay, shorter burn duration, increased combustion stability, im-
proved performance.
Fig. 8, ref. list — 13 titles.

UDC 658.562.6

Kornilov E.G., Malashkov 1.1. Evaluation of efficiency of qual-
ity management system processes and methods of such evaluation //
Energy efficiency and integrated safety of motor vehicles: coll. of
sci. art. — Moscow, 2011. — P. 76-83. — (Works of NAMI; Iss. N 247).

We analyze the efficiency index of QMS processes, which char-
acterizes economic success of the organization relative to QMS op-
eration.

The concept of “efficiency”, composition and structure of the ef-
ficiency index of QMS processes are considered. An approach to
practical introduction of a QMS process efficiency calculation pro-
cedure 1s proposed with regard to its integration with the efficiency
estimation procedures and quality costs in the framework of a uni-
fied system of monitoring and reporting. The paper also considers
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problems of harmonization of the proposed approach with the “Bal-
anced Scorecard” methodology.
Ref. list — 3 titles.

UDC 621.43.019.2.001.24

Koutenev V.F., Fomin V.M., Khripach N.A., Platunov A.S. Method
of calculation of the nitrogen oxidation process for a combustion
system with stratified distribution of the mixture // Energy efficiency
and integrated safety of motor vehicles: coll. of sci. art. — Moscow,
2011. — P. 84-100. — (Works of NAMI; Iss. N 247).

It is noted that traditional models of combustion and oxidation
kinetics of nitrogen lose accuracy due to the fact that the composi-
tion of the mixture in the combustion chamber (CC) of an engine
with stratified charge is characterized by substantial heterogeneity.
We propose to divide the entire volume of the CC into combus-
tion zones with different composition of the mixture. This provides
the basis for development of a modeling algorithm and a method
of calculating the actual temperature of the working substance and
dynamics of nitrogen oxidation in a gasoline engine with direct
injection. The difference between the proposed method and other
existing ones is that it offers the possibility to do calculation for
mixtures with greatly non-homogeneous composition (stratified
mixtures), and the number of the zones is almost unlimited. The
method allows to detect local formation of nitrogen oxides, depend-
ing on such factors as the distribution of fuel inside CC, local com-
bustion and heat transfer speeds and local temperature in the CC,
which are significantly different from the “indicator” value of the
working substance temperature.

The calculations of the combustion process in different zones
and dynamics of nitrogen oxidation have been performed for a VW
Engine with stratified charge organization. The concentration of ni-
trogen oxide in the primary combustion zone is higher than in other
zones. In the studied operation mode of the stratified charge com-
bustion engine it reaches 1100 million-1, which is 1.64 times higher
than the concentration of NO in the central zone and 2.9 times higher
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than in the end zone. At the same time the total emission of nitrogen
oxides for the entire volume of the CC is reduced by 2.2 times, com-
pared with the traditional homogeneous combustion of homogene-
ous mixture.

Fig. 4, tab. 1, ref. list — 8 titles.

Section 2
Research and testing of motor vehicles

UDC 629.33.072.5.001.24

Evgrafov A.N., Kuzovkov N.S., Zhurov A.B. Calculation of set-
tings frontal fairing passenger car with trailer // Energy efficiency
and integrated safety of motor vehicles: coll. of sci. art. — Moscow,
2011. —P. 102—109. — (Works of NAMI; Iss. N 247).

In this paper we analyze the peculiarities of the air flow around
a passenger car with a high trailer. We propose to install a front air
cowl on the roof of the towing car to improve the aerodynamics of
high trailers. The principles of calculation of optimal parameters of
the cowl are provided.

Fig. 2, ref. list — 3 titles.

UDC 629.33.012.813.004.58

Karasev A.V. Peculiar issues of the vehicle motion smoothness
diagnostics taking an example of technical condition of shock ab-
sorbers in the agricultural vehicles // Energy efficiency and inte-
grated safety of motor vehicles: coll. of sci. art.— Moscow, 2011. —
P. 110-116. — (Works of NAMI; Iss. N 247).

We study the impact of worn shock absorbers on road safety,
wellbeing and health of truck drivers. Special attention is drawn to
the necessity to test vehicle motion smoothness, especially at agri-

cultural service stations.
Ref. list — 12 titles.
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UDC 629.3-59.004.58

Spiridonov D.S., Kurochkin S.V. A load generator for diagnostics
of 1nertial braking system of a small-tonnage trailer // Energy ef-
ficiency and integrated safety of motor vehicles: coll. of sci. art. —
Moscow, 2011. = P. 117-127. — (Works of NAMI; Iss. N 247).

The problems of assessing the technical state of inertial brak-
ing systems for sensor monitoring. We analyze the requirements of
GOST R 51709-2001 for evaluation of inertial braking systems in
bench conditions. The paper describes the main characteristics of
the developed prototype of a loader for diagnosing trailer inertial
brake systems in bench conditions, its predicted and measured static
characteristics. We propose evaluation parameters to determine the
technical condition of a trailer using the developed load generating
device.

Fig. 5, tab. 3.

UDC [629.33.001.1:531.3]:006

Kozlov Yu.N., Prokofyev A.A., Syropatov M.B. Stability control
system. Evaluation of operation performance // Energy efficiency
and integrated safety of motor vehicles: coll. of sci. art. — Moscow,
2011. —P. 128-137. — (Works of NAMI; Iss. N 247).

The article analyses the principle of operation and methods of
evaluation of the efficiency of dynamic stabilization systems. The
existing recognized international documents are considered. Basi-
cally, the systems in question are evaluated positively, but, as ad-
ditional research done by NICIAMT FGUP “NAMI” shows, there
are certain conditions when the system gives negative result on slip-
pery surfaces. This research has special importance for the Russian
Federation where the roads are damp or slippery for the most part
of the year. At present the development of methods and norms of
efficiency estimation for dynamic stabilization systems on slippery
road surfaces is paramount.

Fig. 1, tab. 1.
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UDC 629.33.014.5-52:656.13.052

Loshilov S.A., Romanov I.D., Stepanov A.V., Kuznetsova A.A.
The system of automatic driving in traffic jams // Energy efficiency
and integrated safety of motor vehicles: coll. of sci. art. — Moscow,
2011. —P. 138-144. — (Works of NAMI; Iss. N 247).

We evaluate the possibility to create an automated system to
drive a car in traffic jams at low speeds. It is noted that such a sys-
tem would reduce driver fatigue and minimize the number accidents
caused by loss of attention. The system is based on robust computer
vision algorithms published in the last five years, which reduce the
three-dimensional scene to one or more two-dimensional images.

Fig. 1, ref. list — 6 titles.
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CBEJAEHUSA Ob ABTOPAX

Accoeckuit Hzope I@'eopeueeuu — noxktop (pusnko-mareMaTu-
YecKkux Hayk, npodeccop kadenpsl «Xumuueckas ¢usuka» Mo-
CKOBCKOTO WH)XeHepHO-(pu3nueckoro uHcturyra (MUDU), 3as.
naboparopueil ropeHus: KOHICHCUPOBAHHBIX CUCTEM UHCTUTYTA XU-
mudeckoit pusuku um. H.H.Cemenona PAH.

Jlemuooe Anexceit Anopeesuu — MIANIINA HAYYHBIM CO-
TPYOAHUK HAy4YHO-HCCIIENOBATENBCKOTO W AKCIEPUMEHTAJIbHO-
KOHCTPYKTOPCKOTO OT/ieJIa SHEpProcOeperaronyx TeXHOJIOTUI 1 allb-
tepHatuBHbIX TOMB ['HI[ PO OI'VII «HAMMW», acimpant ['HI]
P® OI'VII «<HAMN».

Eecpaghoe Anamonuit Hukonaeeuu — JIOKTOP TEXHUYECKHUX
HayK, rpodeccop kadeapsl « ABTOMOOWIN U ABUTaTeam» MOCKOB-
CKOTO TOCYAapCTBEHHOTO MHAYCTPHAJIBbHOTO YHUBEPCUTETA, 3aCIIy-
YKEHHBIN paOOTHUK BhICIIEH 1IKOJIBI Poccuiickoit denepalinu, daeH-
KOPPECTNOHJIEHT MeXayHapoaHOW akageMuu HHGPOPMAIIMOHHBIX
TEXHOJIOTUH.

Kypoe A.b. — actiupanT MOCKOBCKOI'O TOCY1apCTBEHHOTO UHAY-
cTpualibHoro ynusepcurera (MI'NY).

Kapacee Anopeit Braoumuposuu — sxcnepr-aBToreXHUK 3A0
«Huka Cx.

Koznoe IOpuit Hukonaeguu — ctapimuivii Hay4YHbI COTPYIHUK JIa-
Ooparopuu ynpapiasieMoCTH (oTaesieHre 0e30MacHOCTH aBTOMOOU-
aen) HUIUAMT OI'VII «HAMMN».
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Kopnunoe Ezop I ennadveguu — HaydHblli COTPYIHUK OTJIENIA CEP-
TU(UKAINK CHCTEM KauyeCTBa U METOIUIECKOTO 00eCTICUeHUS CePTH-
¢ukauuu nponykuun OI'YIT «HAMMWM», skcnept oprana mno cep-
Tudukauu cucreM MeHemkMmenTa kauectBa «HAMMU-LentpCepry,
acnupant BHUNC.

Ky3neuoea Anacmacus Anekceeéna — CTyqeHTKa 3aBOJIKCKOTO
¢bunuana Huxxeroponckoro rocyaapCTBEHHOTO TEXHUYECKOTO yYHU-
Bepcutera (HI'TY) um. P.E. Anekceesa.

Ky306roeé H.C. — actiupaHT Kaeapbl « ABTOMOOWIIH U IBUTATEITN
MOCKOBCKOTO TOCYIapCTBEHHOTO MHAYCTPHAIBPHOTO YHUBEPCUTETA.

Kypoukun Cepzeit Bacunveseuu — accuctenr, [ OY BIIO «Bma-
JTUMHUPCKHUIN TOCYIapCTBEHHBIA YHUBEPCUTET.

Kymenée Baoum ®Dedopoeuu — TOKTOp TEXHUYECKUX HAYK, ITPO-
dbeccop, 3amectutelb reHepanbHoro aupekropa 'HI[ PO ®I'VII
«HAMMWM» no HayuHOU paboTte (HampaBiieHHEe « DHEPTeTUKa U YHEP-
rocOepexeHuey). 3aciyKeHHbI aesTens Hayku Poccuiickonn ®e-
nepaunu Jlaypear npemun Coera MunnctpoB CCCP. TloueTHbIi
npe3uneHT Becemuproro ¢opyma (P-29) EBporneiickoii skoHOMHYE-
ckoit komuccun (EDK) OOH.

Jlowunoe Cepzeiit Anopeesuy — aCiipaHT, aCCUCTEHT Kadephl
OO/l 3aBomkckoro ¢unuana Huxeropoackoro rocyaapCTBEHHOIO
texHuyeckoro yausepcurera (HI'TY) um. P.E. Anekceesa.

Manawrkoe Hnva Hnbuuy — KaHIUIAT TEXHUYECKUX HAyK, 3a-
BEIYIONINN OTACIIOM CEepTU(HUKAIINA CUCTEM KadecTBa M METOJIH-
YeCcKoro odecrnedeHus: cepTuuKanui NPpoAYKIUN U PyKOBOAUTEh
cnyk0b1 kadectBa PI'VII «<HAMMW», 3amectutens pyKOBOAMUTE-

Js. OopraHa IO cepTU(UKAIUMKU CHUCTEM MEHEKMEHTa KadecTBa
«HAMMU-LentpCep».

Haczaituee Maxcum Banepveeuu — xkannuaaT TEXHUYECKUX HAYK,
JOIEHT MOCKOBCKOTO rOCyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHU-
tera uMm. H.O. baymana, renepanbubiii nupexkrop 'HI[ PO OT'YII
«HAMI».
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Inamynoe Anexcanop Cepzeeguu — acnipanTt Kadeapsl «IKc-
IJIyarainus aBTOTPAHCHOPTHBIX CpeAcTB» Poccuiickoro yHuUBEpCH-
Teta apyx0s1 HapoaoB (PYIIH).

Ilpokoghves Anekcenr Anexcanopoeuu — 3aBenyrouui adopa-
TOPHUEH TOPMO3HOW TUHAMHKHU OT/EICHUS O€3011aCHOCTH aBTOMOOH-
et HUIIUAMT OI'VIT «HAMMN».

Pomanoe Hean /Imumpueeuy — acnvipant, BEAYIIUNA UHXKECHED
Huxeropoackoro rocygapcTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA
(HI'TY) um. P.E. Anekceesa.

Paouxoe Onez bopucosuu — xauunaat pu3nko-MaTeMaTHIECKUX
HayK, CTapUIMI HAay4YHBIM COTPYIHMK OTJIe]a dHEprocOeperaronmx
texHonoruu [ HL P® OI'VII «kHAMMN».

Cnupuoonoe /Imumpuii Cepzeesuu — wunxenep, 1'0Y BIIO
«BrmaguMupcKkui TOCy1apCTBEHHBIM YHUBEPCUTETY.
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COBPEMEHHBIE HAITPABJIEHUSA PABBUTUSA
JIA3EJBbHBIX CUWJIOBBIX YCTAHOBOK U TPAHCMUCCHUM
JJIA TPAHCITOPTHBIX CPEJICTB

Knrouesvle cnosa: nu3eibHbIE CUIOBBIE YCTAHOBKH, CIIELIMAJIBHBIE KOJIECHbBIE
1aCCH, TPAHCTIOPTHOE MAIIMHOCTPOEHUE, MOLTHOCTb,
pecypc, IUTPaxK, KOMIUIEKTYIOIINUE U31eTus

Key words: diesel power plants, specialized wheel chassis, vehicle
manufacture, power, life span, piston capacity, OEM
components

[Ipumenenue au3enbHbIX CUIIOBBIX ycTaHOBOK (JICY) B pas-
JUYHBIX OTPACIISIX SKOHOMHUKHU TMpeacTaBiieHo Ha puc. 1. CoracHo
MPUBEJIECHHBIM JaHHBIM OYEBUJIHO, UYTO JJII aBTOMOOUIIECTPOCHUS
Y TSHKEJIOTO TPAHCIIOPTHOIO MAITMHOCTPOEHUS OCHOBHYIO Maccy CO-
CTaBJISIIOT JABUTATENIN C 00beMOM HnHApa 2—3 J1. [1aBHBIMU TIpo-
n3BoAUTENAMHN Takux asurareiied aBiarorcss OAO «ABTOIU3EIbY
(I'pynna «I'A3»), OAO «TM3 (Pocrexnonorumn)», OO0 «YT3-
Ypanrpak», OAO «bapuaynrpancmamy. [Ipumensiemble B pa3nuny-
HbIX oTpaciisax ACY MOXHO pa3faenuTs Ha TPU TPYIIIBI 10 00bEMY
uuimHapa: 2—3; 4-8; 9—-35 n.

[TorpebHocts B JICY MomtHOoCcThIO 60J1ee 500 J1. ¢. orleHUBaeTCs
B ctpanax CHI" Ha ypoBHe ~ 4,3 ThIC. IITYK B TOJI, IPU 3TOM OKOJIO
90% mpuxoautcs Ha cermeHT A0 2000 n.c. (puc. 2).

JBurarenu npousBonctBa « TM3» (TyraeBckuil MOTOpHBIN 3a-
BON) U «ABToau3eNby AM3 (SIpocnaBckuii MOTOPHBIN 3aBOJT) B TIEp-
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H.A. Xpunau, A.C. IInamynos

e-mail: vakutenev@mtu-net.ru

ABTOMOBUWJIBHBIE BEH3UHOBBIE IBUTATEJIN
C BHYTPEHHUM CMECEOBPA3SOBAHUEM:
ITPOBJIEMBI HA ITYTHU CO3JAHUA
HEPCIIEKTUBHOI'O OTEHECTBEHHOI'O OBPA3IIA

Knrouesvie cnosa: BHyTpeHHEe cMeceo0pa3oBaHNe, BHEITHEES
cMeceo0pa3oBaHKe, HEMOCPEACTBEHHBIN BIPBHICK OCH3MHA,
pacciIoeHHBIN 3apsil, MOCIOWHOe cMeceoOpa3oBaHue,
TEIUJIOBBIJICJICHUE, paO0OUniA 1IUKII, TOTUTMUBHAS
SKOHOMUYHOCTb, IKOJIOTHSI, HEUTpaIN3aTop, pereHeparus,
MPOAYKTHI CTOPaHUS, SMUCCHUS YaCTHII, aKyCTHKA

Key words: internal mixture formation, external mixture formation, direct
fuel injection, stratified charge, stratified mixture formation, heat
output, duty cycle, fuel efficiency, ecology, catalytic converter,
regeneration, combustion products, particle emission, acoustics

B nacrosee Bpems Ha MEXIyHapOIHOM PBIHKE IPOCIIEKUBACT-
Csl IOCTOSIHHO PaCTyLIMKA MHTEPEC K ABUTATEIAM C HENOCPEACTBEH-
HBIM BIIpeIcKuBaHueM OeH3uHa (HBB) nms nerkoBbsix aBTOMOOUIIEH.
OCHOBHBIM CTUMYJIOM, OITPEAEIISIIOIIMM TOBCEMECTHOE CTPEMIIEHUE
MCCIIEIOBATEIIEN K PA3BUTHIO U JAJbHEWUIIIEMY COBEPIIEHCTBOBAHUIO
aBTOMOOMIBHBIX ABUrareneii c HBbB, siBnsiercst ux BbICOKUI ypOBEHb
TOIUIMBHO-DKOHOMHMYECKUX I10Ka3aTeaey, KOTOpPbIE IOCTUIalOTCs
Onaronmapsi BO3MOXKHOCTH co3aBarh B kamepe cropanus (KC) cucre-
MY 30H C Pa3jM4YHbBIM COOTHOLIEHUEM KOMIIOHEHTOB I'OpPIOUEH cMme-
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PACYETHBIE UCCJIEJOBAHUA BJUAHUA
3AKOHA CI'OPAHUA HA MOIIIHOCTHBIE,
TOIVIMBHO-9KOHOMUNYECKHUE
N OKOJIOI'MYECKUE INTOKA3ATEJIN IBUT'ATEJIA
C UCKPOBBIM 3A’KUTAHUEM I1PU ET'O PABOTE
HA PA3JIMYHBIX I'A30BbIX TOIIJIMBAX

Knroueswvie cnosa: npurarens BHyTpeHHero cropanus (JIBC), razossie
TOILJIMBA, MaTeMaTHu4yecKas MOJIENb, IOKA3aTEeIN CTOPAHHUS,
OKCHJIBI a30Ta

Key words: internal combustion engine (ICE), gas fuel, mathematical model,
indicators of combustion, nitrogen oxides

B cBsi3u ¢ ymeHblieHHEM HE(TSHBIX 3aMlacoB U YKECTOUCHU-
€M HOpPM Ha BBIOPOCHI BpPEAHBIX BEIIECTB M MApPHUKOBBIX Ta30B
st Burareneil BHyTpeHHero cropanus (JIBC) B Oynyiiem Hau-
OoJplIee MpearnodyTeHre OyleT OTIaBaThCsl TOIJIMBaM Ha OCHOBE
BO300HOBJISIEMBIX PECYpPCOB, B YaCTHOCTH, Onomacchl. Haubonee
NEPCIEKTUBHBIM HAMpaBICHUEM SBJISETCS TMOJYYEHUE TOIUIUB U3
OMOJIOrMYECKUX OTXOJ0B, TAKMX KaK OTXOJbI CEJIbCKOTO XO341CTBa,
’KUBOTHOBOJICTBA, JIECHOW MPOMBILIIEHHOCTH U JPYrHe, KOTOpbIe
00pa3yroTcsl BCIEACTBUE XO3UCTBEHHOMN JIEATEIbHOCTH MPEANPHUs-
tuil. [Iponykramu nepepaboTKu OMOTOTUYECKUX OTXOA0B SIBIISIOTCS
ouora3 u CHHTE3-ra3, KOTOPbIE MOTYT OBITh MOTEHIIUATBLHBIMU MO-
TOPHBIMH TOILJITMBAMH.
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AKTYAJIBHOCTD PASPABOTKHU CTAHIAPTOB ITPEQITPUATHUSA
1O VIEKTPOMOBUJIAM

Knrouesvie cnosa: >nekTpoMoOUIb, aBTOMOOMIIb ¢ KOMOMHUPOBAaHHBIMU
HHEPrOyCTaHOBKAMH, TOIUTMBHBIC JIEMEHTHI,
TPAHCIIOPTHOE CPEACTBO C HIEKTPOIPUBOJOM

Key words: electric car, vehicles with hybrid power unit, fuel cells, electric
vehicle

[IpobnemMa 3amMUTHl OKPYKAIOIIEH Cpelibl U MOCTOSHHO Y>KECTO-
Yaloluecs: TEXHUYECKUE TPeOOBaHUS K IKOJOTMUECKUM Iapame-
TpaM aBTOTpaHCcHOpPTHBIX cpeAcTB (ATC) 0003HauUMIM TEHACHIUU
MHPOBOTO aBTOCTPOEHUSI — HEOOXOJUMOCTh IIMPOKOrO BHEAPECHUS
TpancnopTHbIX cpeacTB (TC) ¢ anexTponpusogom (puc.1).

OcHOBHBIMH HampaBiaeHUsIMH pa3BUTHS TC ¢ 3IEKTPONPUBOIOM
Ha OMIDKANIITYIO ¥ TOJITOCPOUYHYIO TIEPCTIEKTUBBI SABIISIOTCS CIEAYIO-
Tue:

* ATC ¢ xoMOuUHMpOBaHHBIMHM 3HeproyctaHoBkamu (KDVY) nHa
0a3e nBurareneil BHyTpeHHero cropanus ([ABC) (onmxkaiiiast
MEePCIIEKTURA);

* snexkrpomodmin (OM) (cpeaHecpodHas IepPCleKTUBa);

* ATC ¢ KDY na 6a3e anekrpoxuMuueckux reneparopon (OXI')
TOKa ¢ TOIUIMBHBIMU 3jieMeHTamu (TD) (monrocpounast mep-
CIIEKTHBA).
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K BOITPOCY BOCIIJIAMEHEHUSI
U CTOPAHUSI OBEJHEHHBIX CMECEHN
B JIBC C IPUHYAUTEJIBbHBIM 3AKUTAHUEM —
HOBBIUN DTAII

Knroueswie cnosa: Jasep, JJa3€PpHOC 3aKUT'aHUEC, UCKPOBOC 3aKUT'aHHUC,
ONTUYCCKHUU HpO6OI>i, XUMHUYCCKHU aKTUBHBIC YaCTHIIHI,
ra3ma, paCcuinpeHuce MnmpeacjionB 06CI[H6HI/IH, YBCIIMYCHUC
CKOpPOCTH BBII'OpaHUA, CHUKCHUC MG)KI.[HKJIOBOﬁ
HCBOCIIPONU3BOAUMOCTH

Key words: ignition, combustion, lean limit of operation, spark ignition,
laser ignition

[IpoGneme mHTEeHCUUKALIMK BOCIUIAMEHEHUSI U CropaHus o0e-
JHEHHBIX TOIUIMBHO-BO3YIIHBIX CMeCEl yuenseTcs OosbIoe
BHUMaHHE. DKCIEPUMEHTAJbHbIC HCCIICIOBAHUS, MPOBEICHHBIC B
HAMMU na nonHOpa3zMepHOM HMCKpPOBOM jaBurarene [1], mokazamnm,
4YTO yBeJIMUYEeHUE IHEpruu Bocmuiamenenus ¢ 30 no 60 m/Ix 3ameTHO
pacuiupsieT npeneibl 3PPEeKTUBHOTO 00eTHEHUSI CMECH Ha 4acTH4-
HBIX Harpy3kax —c o= 1.2 1o a = 1.35 1 ymeHbpI1aeT MUHUMAJIbHOE
3HaYeHue 3(PPEKTUBHOTO pacxoja TOIIMBA HAa MajbIX Harpys3kax.
Ha coBpemeHHOM 3Tane pa3BUTHs aBTOMOOUIIECTPOCHUS TOSIBUIINCH
TEXHUYECKHE BO3MOKHOCTH HCMOJIb30BaTh YHUKAJIbHbIE CBOMCTBA
Ja3epoB B IPOMBIIUIEHHOCTH M HAyYHBIX HCCIIEIOBAHMSIX, Pa3-
HOOOpa3HBIX ONTHUYECKUX W JUArHOCTUYECKUX CHUCTEMaX, Halpu-
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ITPOBJIEMA OINIPEJAEJEHUSA
IOOEKTUBHOCTHU ITPOLUECCOB CUCTEMbI
MEHE/ZKMEHTA KAYECTBA
N METO/IbI EE PEHIEHUSA

Knrouesvie cnosa: cucrema menemxmenta kadectsa (CMK),
apdextuBHOCTE CMK, MeTonmuka pacuera CMK

Keywords: Quality Management System (QMS), effectiveness of QMS,
method of QMS calculation

1. 3nayenue nokasaresis 3PpPeKTHBHOCTH B paMKax
AefCTBYIOLIEH CHCTeMbl MEHEI)KMEHTA Ka4eCTBA
U npodJsieMa ero onpejeeHus

B pamkax naeucTBYrONIEM CHUCTEMBI MEHEKMEHTAa KauyecTBa
(CMK) opranu3zanuu rnokasaresisiM pe3yibTaTUBHOCTU U 3(PPEKTHB-
HOCTH OTBEJICHO 3HAYUTEIbHOE MecTo. B kuure [1] orMedeHo, 4To
«CHCTEMBI MEHE/DKMEHTA Ka4eCTBa BO3HUKIIN KaK IMyTh K 9KOHOMHU-
YECKOMY IPOIBETAHUIO KOMIIAHUH B YCIIOBHSIX INIO0ATU3AINHN PHIH-
Ka U €ro MUCKJIIOYUTEIbHON NTMHAMUYHOCTHY». TakuM o0pa3oM, 3Ha-
YUMOCTb BOIIPOCOB OMpPEEICHUsI SIKOHOMUUECKOU 3(hPEeKTUBHOCTH
CMK nomkHa OBITh MEPBOCTENIEHHOM: 0€3 rPaMOTHOTO U TOYHOTO
pacyeTa SKOHOMUYECKUX (PaKTOPOB CYIIECTBOBAHUE U «COBEPIICH-
CTBOBAHUE» CHUCTEMbI BMECTO OKMJIA€MBIX MPUOBLICH MOXKET IMpH-
BECTH K CEpbE3HBIM yOBITKAM.

76



YK 621.430.019.2.001.24

B.®. Kymenée, B.M. @omumn,
H.A. Xpunau, A.C. IInamynos

e-mail: vakutenev@mtu-net.ru

METOIUKA PACUETA ITPOLHECCA OKUCJ/IEHHMSA A3OTA
JIJI1 CACTEMbBI TOPEHUS C MOCJOMHBIM
PACHHPEJAEJEHUEM CMECH

Knrouesvle cnosa: mMaremarnueckas Mojiellb, METOJIMKA pacyeTa,
HEIOCPEACTBEHHBIN BIPHICK OCH3MHA, BHYTPEHHEE
cMmeceoOpa3zoBaHHe, BHEIIHEE cMeceo0pa3oBaHue,
paccIOCeHHBIN 3apsil, TOCIOWHOE cMeceoOpa3oBaHue,
JOKaJibHAs 30Ha, TEMIIepaTrypa padoyero Tena,
TEIJIOBBIJIEJICHUE, TEMIO0OMEH, pabOUYMil LUK, TPOAYKThI
CrOpaHMsi, SMUCCHS OKCHJIOB a30Ta

Key words: mathematical model, method of calculation, direct injection
of gasoline, internal mixture formation, external mixture
formation, stratified charge stratified mixture formation, local
zone, temperature of working substance, heat output, heat
transfer, duty cycle, combustion, emission of nitrogen oxides

OCHOBHBIM CTUMYJIOM, ONPEACISIONIUM IOCTOSTHHO PacTyIIee
IIPUMEHEHHE Ha JIETKOBOM aBTOTPAHCIIOPTE JBHUTATENS ¢ HETIOCPEI-
CTBEHHBIM BIIpbickuBaHueM OeH3uHa (HBB), siBiisieTcst ero BhICOKHUIA
YPOBEHb TOIJIMBHO-3KOHOMHYECKHUX MOKa3aTesiei, KOTOpPhIE T0CTU-
ratotcs Onaromaps BO3MOXKHOCTH CO3/1aBaThb B KaMmepe CropaHus
(KC) cucreMy ropeHus ¢ MoCIOMHBIM pactpeaeneHueM cmecu. [pu
pabote aBromobmibHOTO fBUraress ¢ HBb nHa pexxume nocnoiiHoro
cMeceoOpazoBaHusi obecreunBaeTcs 0osee MOJHOE CTOPAHHUE CMe-
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PACYET YCTAHOBOYHBLIX ITAPAMETPOB
JIOBOBOI'O OBTEKATEJIA JIETKOBOI'O ABTOMOBUJIA
C ITPUIEIIOM

Knrouesvle cnosa: nerkoBoil aBTOMOOMIIb C MPULIETIOM, BBICOKUI TIPUILIETI,
1060BOi1 00TEeKaTeNb

Key words: Passenger car with trailer, high trailer, front cowl

[loBpIllIeHHOE BHUMAaHUWE, YIAEAsSEMOE B TOCJIEAHEE BpeMs K
a’poAMHAMUKE CKOPOCTHOTO aBTOMOOMJIBHOTO TpaHCHopTa, 00b-
SICHSIETCSI BO3MOXKHOCTBIO 3aMETHOTO IOBBIIIICHUS OE€30MaCHOCTH,
TOIUTUBHOW YKOHOMHYHOCTU U CKOPOCTHBIX CBOWCTB aBTOMOOWIIS.
YacTo J1IerkoBOi aBTOMOOMIIb SKCIUTYaTUPYETCs C BBICOKMM, BO3BBI-
HIarolyMcs HaJ HUM Ha 1 M 1 6oJiee, MPpsSMOYTOJIbHBIM TJI0X000Te-
KaeMbIM TMPUIIETIOM, HAJTUYUE KOTOPOTO 3HAUYUTEIbHO yBEIUYMBACT
a’pOJIMHAMHUYECKOE COMTPOTUBIIEHUE TAKOTO JIETKOBOTO aBTOMOE3/A.
Koaddumument o0TekaeMoCTH, XapaKTepU3yIOIINi BETHINHY adPO-
JTUHAMUYECKOTO COMPOTHUBIICHHS JIETKOBOTO aBTOMOE3/a, B 3TOM
ciay4ae cocrapisier C = 0,6—0,7, 9T0 IPUBOIMT K YBEITHUCHHUIO PAC-
X0J1a TOTIMBA U CHMKEHUIO €r0 MaKCUMaJIbHOM CKOpoCTH [1].

OpHuM U3 ciocoOOB YIydIlleHUs] 00TEKaeMOCTH BBICOKOTO TIPH-
IeT1a JISTKOBOT'O aBTOMOE3/1a SIBISCTCS MIPUMEHEHNE JIOOOBOTO 00Te-
KaTess, yCTaHOBKA KOTOPOTO Ha KPBIIIe aBTOMOOUJISA-TATaua, O3BO-
JISIeT HAMPaBUTh HATCKAIOIINA BO3TYIITHBIM TTOTOK HETTOCPECTBEHHO
Ha KphITy npuiiena. [Ipu 5ToM yMeHbIIaeTCs JaBIieHUE BO3ayxa Ha
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OCOBEHHOCTHU JUAT'HOCTHUKHU IIVTABHOCTH XOJA
ABTOMOBWJISA HA IPUMEPE TEXHUYECKOI'O COCTOAHUA
AMOPTHU3ATOPOB B YCJIOBUAX CEPBUCA
B AT'POITPOMBIINVIEHHOM KOMIIJIEKCE

Knioueswvie cnosa: 6€30macHOCTh, H3HOC, aMOPTU3ATOPbI, TOPMO3HOM My Th

Key words: safety, wear, shock absorbers, braking distance

Yucno aBromMoOuieil Ha A0porax CTPEMUTENbHO YBEJIUYUBACT-
csi. Bbicokasi MHTEHCUBHOCTD JIBM)KCHHSI TIOBBIIIAET TPEOOBAHUS K
TEXHUYECKOMY COCTOSIHUIO aBTOMOOWJISI, a, CJelIOBaTelIbHO, K pe-
MOHTHBIM CJIy’)K0aM aBTOXO3SIMCTB, CEPBUCHOMY OOCIIYKHBAHHIO
TPAHCIOPTHBIX CPEACTB (PU3MUECKUX U ropuandeckux Jui. Oco-
OCHHO aKTyaJbHOW JaHHas Mpoliema SBISETCA I TEXHUYECKHX
CEPBHUCOB B arpONPOMBIIIJIEHHOM KOMIUIEKCE, TaK KaK aBTOMOOMIIb-
Hasl TEXHUKA B 3TOU oTpaciu paboTaeT B cieu(puIeCKUX yCIOBUSX.
K coxanenuto, 10 HaCTOSIIET0 BPEMEHU MPU TEXHUUYECKOM 00CITy-
’KUBAHWUW aBTOMOOUJIEH HCIIPAaBHOCTH aMOPTU3aTOPOB HE YIIETSI0Ch
JOTKHOTO BHUMAHHS.

N3HOC aMOpTU3aTOPOB MPOUCXOAUT HE3aMETHO JIsl BOJIUTEIS,
U €ro MOCJEACTBUS MPOSBISIOTCA OOBIYHO B KPUTHUYECKHUX CHUTYya-
usix. CpaBHUTENbHBIE TECThI, MPOBEACHHBIE T€PMAHCKUM ATEHT-
CTBOM IO MHCHEKIUU TpaHcnopTHhIX cpeactB (TUV), mokazanwu,
YTO TOPMO3HOW MYTh IPY30BOr0 aBTOMOOWJISI ¢ M3HOIICHHBIMU Ha
50% amopTuzaropamu yBeauuuBaeTcsa Ha 28,3%.
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HATPYXATEJIb JUIS1 JUATHOCTUPOBAHUS
HUHEPLIITMUOHHOM TOPMO3HOM CUCTEMBbI
MAJIOTOHHAKHOI'O IPUIEITA

Knrouesvle cnosa: vHepunOHHAs TOPMO3HAs CUCTEMA, HarpyKarellb,
CTaTUYECKas XapaKTepUCTUKA HArpy KaTesl, IUHUS
MHCTPYMEHTAJIBHOTO KOHTPOJIS

Key words: inertial braking system, loader, loader static characteristic,
instrumental control line

OGecneyeHue 0€30MACHOCTH JIOPOKHOTO JBMXKCHUS SIBIISCTCS
OHOW U3 HamboJee CIOXKHBIX MpobiemM. OT ee yCHEeIHOro pele-
HUSl B 3HAUUTEJIbHOU CTENIEHU 3aBUCUT (PYHKIIMOHUPOBAHUE XO35ii-
CTBEHHBIX CTPYKTYp, ’KM3Hb U 3[J0pPOBbE HaceaeHus crpansl. Ha pe-
HIeHHE JaHHOW MpoOieMbl HampasiieHbl DefepanbHas NporpaMma
«IToBbIieHne 6€30MaCHOCTU JOPOKHOTO JABMKCHHS HA TEPUOJ J0
2012 roga» m gpyrue HopMaruBHbIE akThl. B 1990-x rr. BO3HUKIN
IPEINOCHUIKH, BEAYLIUE K CHUKEHUIO YPOBHS O€30MACHOCTH aB-
torpaHcniopTHbIX cpencts (ATC). [Ipoucmenme pazykpynHEHHs
OpeINpUsATUN aBTOMOOUIIBHOTO TPaHCIIOPTA, MOSIBIEHUE OOJIBIIOTO
yyciaa MEJKUX MPEIIPUATHA M YaCTHBIX BJIAJCNbIEB, 3aHUMAO-
IIMXCS NIEPEBO3KaMHU MACCAKUPOB U IPY30B, MOCIYKWIA IPUIUHON
PE3KOro CHWKEHUSI 00bEMOB M KaueCTBa JUArHOCTUPOBAHUS U TEX-
HUYECKOI0 00CITYKMBAaHUS TPAHCIIOPTHBIX cpeAcTB. HameTuiics ot-
Ka3 OT MCMHOJIb30BaHUS HAKOIJIEHHOTO HAYYHO-TEXHUYECKOTO U MPO-
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CUCTEMA JTMHAMUWYECKOW CTABMJIN3AIIAM.
OLHEHKA SOPEKTUBHOCTH PABOTHI

Kniouesvie cnosa: Ilpasuna ESK OOH, cucrema qunaMmudeckoit
crabmmm3anuu (CIC), MeToas! UCIIBITaHUH, 000peHne
tuna tpancnoptHoro cpeactsa (OTTC)

Key words: ECE UN regulations, stability control system, test methods

Pa3paboTka U NMpUMEHEHUE CHUCTEMbI JUHAMHYECKON CTaOWIM-
3aiuu (CJIC) mo 3HaUYMMOCTH JJIS yHPaBIsS€MOCTH aBTOMOOMIIS
U TIOBBIIICHUSI aKTUBHOW 0€30MacHOCTH CPaBHHUMBI C pa3pabOTKOMN
U NPUMEHEHUEM aHTUOJIOKMUPOBOYHOM CUCTEMBI TOPMO30B. biaro-
napsi CIIC cranu BO3MOXHBIMU (B OINpEAEICHHBIX IpaHunax ¢Gu-
3UYECKUX BEJIMYMH) MPelIoTBpallleHne OOJIBIIOr0 Yucia JOPOKHO-
TpancnopTHbIX pouctiectBuid (I TII) u coxpaneHue yenoBeYeCKux
KU3HEU.

OcnoBHoil npuHnun aerctBus CIC oCHOBaH Ha KOHTPOJE Tpa-
EKTOPUU JBUKECHHUSI U MOJI0KEHUSI LIEHTPA Macc aBTOMOOMIISI ¢ TOMO-
IO JATYMKOB YTJIa MOBOPOTA PYJisi, OOKOBOTO YCKOPEHHS, YIIIOBOH
CKOPOCTU TIPOJOJILHOW OCH aBTOMOOWJISI U BpallleHUs KaXKJI0TO U3
xosnec. Ha ocHoBe 00paboTKH nmonyyaeMoil HH(pOpMaIuu 3J1EeKTPOH-
HBIM OJIOK yIpaBJieHUs MOJaeT CUTHAT HAa TOPMOXKEHHUE OJTHUM WJIU
HECKOJIBKMMU KOJIECAMU. JTO CO3/1A€T BPAILIAIOIINI MOMEHT BOKPYT
BEPTUKAJILHOU OCH, TEM CaMbIM IpeAOTBpaIias BO3MOXHBIA CHOC,
3aHOC WJIM OMPOKHU/IbIBAHHE.
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CUCTEMA ABTOMATHUYECKOTI'O YIIPABJIEHUSA
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BBenenue

BBy MocTOsIHHO pacTyIiero yrcia TPaHCTIOPTHBIX CPENICTB Ha
noporax kak Poccuu, Tak U MHOTHX 3apyOeXHBIX CTpaH, Bce 00-
Jee paciupOCTPAHEHHBIM SIBIIGHUEM CTAaHOBSATCS JOPOKHBIE 3aTOPhI
(mpo6ku). Boxkenrie aBToMmoOMsIs B MpoOKax — yTOMUTEIbHOE 3aHSI-
THE, KOTOPOE CHIUKAET paboTocnocodHocTh Boautensi. Hepenako mo-
Tepsi BHUMaHUS IPUBOINT K aBAPHUSIM U TEM CaMbIM HAaHOCHT yIIepO
y9acCTHUKAM JOPOKHOTO JABMkKeHHUsA. CucreMa aBTOMAaTHYECKOTO
BEJICHUS aBTOMOOWIISI B MPOOKaxX Ha HU3KUX CKOPOCTSX ITO3BOJIUT
BOJIUTENIO YICNSTh JTOPOKHOM CHUTyallMd MEHBIIIE BHUMAaHUSA, CO-
XpaHATh (U3UYECKUE U MOPAJIbHBIE CHIIbl. JTO, C OJJHON CTOPOHBI,
COKOHOMHUT YEJIOBEYECKHE PECYpPChl, TaK Kak pabOTOCIOCOOHOCTh
BOJIUTEJISI HA OCHOBHOM paboTe MOBBICUTCSI, C IPYTOil CTOPOHBI, Ipe-
JTOTBPATUT aBaPHUH, TPOUCXOIAIINE 110 MPUYNHE IOTEPH BHUMAHUSA,
yAYYIIAT TPAHCTIOPTHYIO CUTYAIIUIO Ha TOPOJICKUX YIINIIAX B IIETIOM.
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