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[MTPOMBILIAEHHBIE MPEAMPUATUSA
KAK OBbEKT TEXHOAOTUYECKUNX
MHHOBALIMMA

KaHa. 3koH. Hayk C.B. TOPBYHOB

HHIACY

B MupoBoO#i 5KOHOMUKE UIET HOBBII 3Tal pa3BUTHUS, B
KOTOPOM 9KOHOMMYECKUI POCT XO3SIACTBYIOLIMX CyOBEK-
TOB Bce 0OOJIbllIe U OOJIbIIIE 3aBUCUT OT BBIIEISIEMBbIX MU
cpeacts Ha HUOKP u 3amuty co3naHHOR IpU 3TOM MH-
TeJIJIEKTyaJIbHOM cOOCTBEHHOCTU. bosee Toro, u B JaHHOM
0o0JlacTh Havascsl Mpouecc CTabMiIu3aluu — TMOSIBUJIUCH
TpaHCHALIMOHAIbHBIE LIEHTPhI 3HAHWUM 1 TEXHOJIOTUI, KO-
TOpPbIE€ BbIPAOATHIBAIOT MPUHIIMITUAIBHO HOBBIE pEllIeHUS],
UCTOJIb3yeMble B MPOU3BOACTBE. JIpyrumMu cioBamu, pas-
paboTKa U BHEAPEHUE TEXHOJOTUYECKUX WHHOBALIMIA CTa-
JIU OJHUM 13 OCHOBHBIX CITIOCOOOB Pa3BUTHUSI MUPOBOI 9KO-
HOMUKHU. ONHAKO MHHOBALMOHHAs AeSITeJIbHOCTh B Hallei
CTpaHe, K COXaJIeHUIO, TTOKa pa3BUTa SIBHO HEJOCTaTOYHO:
HOBBIE TEXHOJIOTMU B XO3HCTBEHHBbII 000POT BHEAPSIOT-
Csl MEMJIEHHO U OECCUCTEMHO.

[TpuyrH ToMy MHoro. Ho rinaBHast U3 HUX, MO MHEHMIO
aBTOpa, — HEOCTaTOYHOE pa3BUTHE, a TOPOK U OTCYTCTBUE
METOANUYECKUX OCHOB YIIpaBJICHMSI CTpaTerusiMM MHHOBa-
LIMOHHOTO Pa3BUTUSI B YCJIOBUSIX pblHKA. B wacTHocTH —
METOJIOJIOTUM OLIeHKU 3(P(HEKTUBHOCTU pealu3aliuy MH-
HOBAILIMOHHBIX MPOEKTOB. B pesysnbraTe GOIBIIMHCTBO OTE-
YEeCTBEHHBIX MPOMBILUICHHBIX MPEANPUITUI, TTPEXAE BCETO
MAalLIMHOCTPOUTENIbHBIX, 00J1aJal0T OTPOMHBIMU MOILIHO-
CTSIMUM, KOTOPbI€ JJABHO yXX€ HE MCIOJIb3YIOTCSI 1 HUKOTIa
He OyIyT BOCTpeOOBaHbI B IpexkHeM o0beMe. M TOJIBKO OT-
JeTbHBIE U3 HUX Pa3BUBAIOTCS JOCTATOYHO TWHAMUYHO U
3G HEKTUBHO.

N OPTAHU3AILIUA ITPOU3BOACTBA

Mexnay TeM I1aHHasi METOMOJOTYSI TOBOJBHO MPOCTa U
JiornyHa. Hanpumep, BHEAPEHUIO TEXHOJOTMUYECKUX HMH-
HOBAalIMM JOJKEH MPElIeCTBOBATh BHYTPEHHUN aHaIU3
MPEINPUATUS TIO CJEAYIOIIMM YEThIPEM OCHOBHBIM Ha-
MPaBJIEHUSIM: COCTOSIHME M 3arpy3ka OCHOBHBIX (DOHIIOB;
CTPYKTYpa OOLIMX W3AEPXKEK; CTPYKTypa MpsIMbIX 3aTparT;
yhpaBeHyecKasl CTpYKTypa M KaapoBblii cocTaB. PaccMoT-
PUM UX IIPUMEHUTEIBHO K HAIIEW AEWCTBUTEIBHOCTH.

Ha poccuiickux MallimHOCTPOUTENbHBIX TPEINPUSITHSIX
YPOBEHb (PU3UUECKOTO U3HOCA YHUBEPCATIBHOTO 000pYH0-
BaHus npesbiaetT 75 %. K atoMy 100aBisieTcst ero Mo-
paJbHBIN M3HOC U HU3Kas 3(pdekTuBHOCTL. UTO Ke Kaca-
€TCsl 3arPy3KU, TO HA MHOTHUX TIPEATIPUSTUSIX CYLLIECTBYIOT
OrPOMHbIE€ He3arpy>XeHHbIE 1iexa, UMEIIIe Maccy He3a-
JIeliCTBOBAHHOTO 000pya0BaHUs1. YTO MPUBOAUT K OOJBLLIMM
u3nepKKaM, KOTOpPbIE JIOXKATCSl HAa CTOMMOCTbH BBIITyCKae-
MBbIX U3IEJINI, CHIKAET UX KOHKYPEHTOCIIOCOOHOCTh U, KaK
CJIeICTBUE, OOBEM COBITA M YPOBEHb KaIIUTAIM3ALUU TIPEI-
npusiTusi. BeIxoa ofavH: M30aBUTHCSI OT BCETO HEHYXKHOTO.

B ctpykType 0011enporn3BOACTBEHHBIX 3aTPaT OTEYECT-
BEHHBIX Npeanpusithii ~30 % ceityac cocTaBisIIOT 3aTpaThl
Ha OTOIUIEHME MPOU3BOACTBEHHBIX U APYTMX KOPITYCOB.
IMosTomy pelieHWEe O KOHUEHTpAllMM MPOU3BOACTBA U
KOHCEpPBAllMY He3aJeCTBOBAHHBIX KOPITYCOB — AEUCTBU-
TeJIbHO, JOCTAaTOUYHO 3(P(PeKTUBHOE pelleHUeE.

Pe3koe naneHre o0beMOB MPOU3BOACTBA IMPUBEJIO K TO-
My, UTO TIpU CYIIECTBYIOILLIEM 00beMe CObITa B CTPYKTYpe
MPSIMBIX 3aTPAT TOYHO MOXHO OIPEAEIUTh TOJbKO 3aTpa-
ThI Ha MaTepuasbl U KOMILIEKTyoue. HopmupoBaHue xe
TPYIOBBIX 3aTpaT KpaiiHE 3aTPyAHEHO U3-3a HEOOXOIUMO-
CTU y4yeTa MeXOMepallMOHHOTro TMPOCTOosI, 3alycka B psie
cJlyyaeB BCEil TEXHOJIOTMYECKOM LIeMOUKHU AaXe JJIs1 Majloit
MapTUM U3JEAUiA. A Bellb YAEJIbHBII BeC (107151) 3aTpaT Me-
HSIE€TCS NPY U3MEHEHUU 00BEMOB MPOU3BOACTBA. Tak 4To
B HacTos1Iee BpeMs (haKTUYECKHU JIMILb 3aTPaThl HA ChIPbE
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U MaTepHUaIbl OTPAXKAIOT PEAIbHYIO KAPTUHY NPSIMBIX U3-
JEPXKEK.

M enie oauH BaXHbIN KPUTEPUIA BHIOOPA TEXHOJIOTUYE-
CKUX UHHOBALIMA — U3MEHEHNWE JUIUTEJIbBHOCTU TEXHOJIOTH-
YECKOTO LMKIIA: 3(PHEKTUBHBIE TEXHOTOTMYECKUE PELLIEHUS
MO3BOJISIIOT B HECKOJIBKO pa3 COKPATUTh TAKOU LIMKJI.

VYnpagneHueckass CTpyKTypa, KaJapOBblil COCTaB, €ro
KkBaubuKauus. 31ech, IyMaeTcs, KOMMEHTApUU HE HYX-
HbI: XOPOLLIEE COCTOSIHUE €Nl U3BECTHO.

Hanee. YnpapineHue UHHOBAIIMOHHBIM Pa3BUTUEM TPEJ-
NPUATHS 3TO CUCTEMA, COCTOSILLASL U3 MSTU MOICUCTEM —
MPOU3BOJICTBEHHOI, PHIHOUHOI, (PMHAHCOBOU, COLIMAb-
HOI M aKojiornueckoii. [lpuuem mepBast U3 HUX Ui TIPO-
MBIIIEHHBIX MPEANPUSATHI Haubosiee 3HaUMMa, a €€ OCHO-
Ba, KaK CBUJETEJILCTBYET MUPOBOW OIBIT, — TEXHOJOTHUS
(MM HEeCcKOJIbKO TexHoJoruit). IToaToMy TexHonornyecKue
WHHOBALIMM — BakHelilllee U3 YCIOBUI (MHCTPYMEHT) yBe-
JIMYEHUSI KOMMEPYECKON 3HAYUMOCTU MPEATIPUSITHUSI.

OO0 5TOM 3HAIOT MPAKTUYECKU BCE YUYACTHUKHU TTPOU3-
BOJICTBEHHOM (M HE TOJIBKO) AeSITeNbHOCTU. HO — Oosbliie
teopeTnuecku. M1 To He 1o koHua. Hanpumep, He oyeHb
MHOTHE Pa3anyaloT MPOJyKTOBbIE U MPOLIECCHbIE MNHHOBA-
UMK, XOTS OHU M CBSI3aHbI MEXIYy COO0OI, HO MO CyTH —
pasHbIE.

Tak, NpoayKTOBbIE MUHHOBALIMM BKJIIOYAIOT TOJBKO Pa3-
paboTKy U BHEAPEHUE HOBBIX WU YCOBEPLLIEHCTBOBAHHbIX
npoaykToB. To ecTb rIaBHOE 3/eCh — pa3paboTKa U BHeE-
JIpEHNE TOW MPOAYKLNUH, Y KOTOPOW (PYHKIIMOHATIbHBIE Xa-
PaKTEPUCTUKU, MPU3HAKU, KOHCTPYKTUBHOE WCIIOJHEHUE,
JIOTIOJIHUTEJIbHBIE YCIIYTU, COCTaB MPUMEHSIEMbIX MaTe-
pUATIOB U KOMIIOHEHTOB 3HAYUTEJIBHO OTJIUYAIOTCS B JIy4-
1IYI0, C TOYKU 3pEHUs MOTPEOUTENSI, CTOPOHY OT paHee
BbIITyCKaBLIeWcs MpoaykKuuu. [Ipuyem Takvue MHHOBALMH,
KakK MPaBWIO, MOTYT ObITh OCHOBaHbI HAa MPUHILIUITUAIBHO
HOBBIX TEXHOJIOTUSIX WJIM Pa3BUTUU YK€ MPUMEHSIEMbIX
TexHosioruii. Kpome Toro, HoBasi MpoOayKIIMsI MOXET (UTO
yalie Bcero HabIoAaeTcsl Ha MpakTUKe) 0a3upoBaThCsl Ha
YK€ CylLleCTBYIOLIMX ee Buaax. [1pouie ropopsi, HoBasi TeX-
HOJIOTUS YJIYYIlIaeT KaueCTBEHHbIE XapaKTEPUCTUKU Ce-
PUIHBIX U3IEIUI, TTOBBIIIAET SKOHOMUYECKYIO d(PDHEKTUB-
HOCTb MX MIPOM3BOJICTBA MYTEM 3aIE€ACTBOBAHUSI HOBBIX pe-
weHuii. HanmpuMmep, 601ee coBpeMEHHBIX KOMIIOHEHTOB U
MaTepUAIOB.

IIpolieccHble MHHOBAIMU — Pa3pabOTKa U BHEAPEHUE
HOBBIX WINW 3HAYUTEIbHO YJIyUIIIEHHBIX TPOU3BOACTBEHHbBIX
METO/IOB, MpPEANoaralouMx NPUMMEHEHUE HOBOTO WUJIU yCO-
BEPLIEHCTBOBAHHOTO MPOU3BOJACTBEHHOTO O00PYI0BaHUS,
METOJOB OpPraHMU3alMy MPOU3BOACTBEHHOIO Tpoliecca Win
UX COBOKYNMHOCTU. Ho OHU, B MPOTHBOMNOJOXHOCTb MPO-
NYKTOBBIM MHHOBALMAM, HalleJIEHbl Ha MOBBILIEHUE (-
(beKTUBHOCTH MPOM3BOJICTBA YK€ CYILECTBYIOIIEH Ha TIpei-
NpuATUM ponykumu. Kpome Toro, B MpoLecc BKIIIOYAIOTCS:
HOBBIE WJIM YCOBEPLUEHCTBOBAHHBIE IIPOU3BOLCTBEHHbIE
METO/IbI, YK€ PEaTM30BaHHbIE HA APYTUX MPEANIPUATUAX U
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pacIpocTpaHsieMble Yepe3 TeXHOJIOTHIeCKUil 0OMeH (bec-
IMaTeHTHBIC JTUIIEH3UU, HOY-Xay, KOHCYJIbTAllUM U T. II.).

Takum 06pa3oM, TEXHOJOTMYECKUE WHHOBALIMU MPEI-
CTaBJISIIOT COOOM COBEPILIEHHO MHYI0 KOMOWHALUIO MpPO-
M3BOACTBEHHBIX (DAKTOPOB, BKIIOYAs CO3AaHHE HOBOTO
TOBapa U MpeAcTaBleHNe ero Ha pbIHKE, BHEIPEHUE OpYy-
roro crnoco6a Mpou3BOACTBA, OCBOEHWE HOBBIX PHIHKOB
WA UCTOYHUKOB ChIPbsI, & TAKXKE PECTPYKTYPU3ALIUIO TTPO-
MBIIIJIEHHOTO MPOU3BOACTBA. THBIMU CJI0BaMU, TEXHOJIO-
rMyeckKue MHHOBALIMM — HE YTO MHOE, KaK BHeIpeHUEe pe-
3yJIbTaTOB HAyYHbIX U TEXHOJOTUUYECKUX MCCIEAOBAaHUN B
MPOMU3BOACTBEHHYIO AESTEbHOCTb, MPUHOCSIIEE KOMMED-
yeckuit goxon. Ho mpenanpusitust o61aaa0T pa3IMuHbIMU
TEXHUKO-9KOHOMUYECKUMHU XapaKTepUCTUKAMU, KOTODBIE,
B OCHOBHOM, OIPEAENSIOT MX MOBEAeHUE B 3KOHOMMUYE-
ckoit cpeze. [Tostomy npeanpusitue GOpMUPYET KOHIIET-
LIMI0O B OTHOLLIEHUU BHEIPEHUsI TEXHOJIOTMYECKUX HOB-
1IECTB UMEHHO MCXOJs U3 CBOMX BO3MOXHOCTEeM. To ecTh
B 3aBUCUMOCTHU OT (haKTUUYECKOTO COCTOSIHMSI MPOU3BO/I-
CTBEHHBIX (DOHIOB U MEPCIEKTUB BbIMYCKAa KOHKYPEHTO-
CMOCOOHOI TpoaykKiuy (y4eT BHEIIHUX (akTopoB) Ha
MPeaNnpUITAN BO3MOXHbBI pa3Hble BapUaHTbl MHHOBALW-
OHHOTro pa3BuUTHUs. Takux BapMaHTOB, KaK MOKa3bIBaeT aHa-
JIN3, MOXET ObITh TPU: MOAEPHMU3ALIMS WY TIOJTHAsA 3aMeHa
TEXHOJIOTMYECKOTO OOOPYNOBAHMS; YACTUYHOE 3aMELICHUE
OTHENbHBIX TEXHOJIOTMUECKMX TMPOLIECCOB, BHEAPEHUE B
MPOX3BOACTBEHHBIN LUK JOMOJHUTEIBHOTO 000pya0Ba-
Hus. Ux 1enp, B 00111eM-TO, OJJHA U Ta e — TOBbILLIEHUE
3G @GEKTUBHOCTU  (PYHKIIMOHUPOBAHUS TPEANPUATUSL U
TOBBILIIEHNE KOHKYPEHTOCITOCOOHOCTU BBIMYCKAaeMOW UM
npoaykuuu. Jla 1 MexaHu3Mbl, 00ecIieunBalolINe JOCTU-
JKEeHUe 3TOM 11eJIU, TOBOJIbHO OJIM3KM: BHEAPEHUE YITydlle-
HUIA, BIMSIIOIIMX Ha 3arpy3Ky NMpOW3BOACTBEHHBIX MOIII-
HOCTEl B CTOPOHY €€ YBEJIMYEHUS 10 MAaKCUMyMa, COBEp-
IIEHCTBOBaHUE (BBelIeHUE MHHOBALIMI) paHee CO3MaHHOI
TEXHUYECKON CHUCTEMbI C MOMOIIbIO MPOEKTOB, Kacalo-
LIAXCSI UBMEHEHMST TEXHOJIOTUYECKUX MapaMeTPOB MPOU3-
BOJICTBA (CKOPOCTH BbIpaOOTKU €AUMHMIIBI TIPOAYKIIMU, UC-
MOJIb30BAaHUSI BBICOKOTEXHOJIOTUYECKUX MaTEpUaJiOB, MO-
CJIeIoBaTeIbHOCTHU ofepaluii U T. 11.). To ecTb Bce To, UTO
OOBEIUHSICTCSI TEPMUHOM 'PECTPYKTYPU3AIUS TIPEOIIPH-
aTUs". 3aKOHBI K€ PECTPYKTYPU3ALIMM JaBHO U3BECTHBI: OHA
JTOJIKHA OCYLIECTBISITBCSI HA OCHOBE MHHOBALIMOHHOTO MO/ -
Xo/a, T. €. pa3paboTKM KOMILIeKCa MEpONpUsITHii 1o hop-
MMPOBAHUIO CTPATErMUYECKMX MPOU3BOACTBEHHBIX LIEJIE,
IMOCTOSIHHOTO BHEIPEHUSI MTPOrPECCUBHBIX TEXHOJIOTUIN U
HOBOro obopynosaHus. M nomxHa obecrneunuBaTh HE TOJIb-
KO BBDKMBAaHUE TPEIIPUSTUS B KPAaTKOCPOUHOI MepcrieK-
THBE, HO U €ro CTaHOBJIEHWE KOHKYPEHTOCIIOCOOHBIM B
MepCcreKTUBe 10JrocpouyHoit. YToObl 3TOro 10OMThCS, He-
00XOIMMO YETKO OIpeAeSUTh TEePCIeKTUBbI Moapasiese-
HUI, BO3MOXHOCTU COXPaHEHUsI M YCWIEHUSI UX paboTo-
crnocobHocTU. Te U3 HUX, KOTOpble TaKOW MEePCIEKTUBBI HE
MMEIOT, TMojJjiexaT, KakK W JIMIIHUE MPOM3BOIACTBEHHBIE
MOIIIHOCTU, 6€3yCIOBHOMY COKpPalIEHUIO.
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CO3AAHME
COBPEMEHHOM
KOMMNOHEHTHOM
bA3bl — OCHOBbI
PA3BUTUA
TPAHCMNOPTHOM UH®PACTPYKTYPbI
CTPAHbI

J-p TexH. Hayk A.A. SUAMHOB,
KaHA. TexH. Hayk T.J. A3OLIEHMA3E, 1.A. 3ATAPUH,
N.A. KABAHVH

3a nocnenHue AeCATUIETUS 00CTOSITENBLCTBA CIOXWINCH
TaK, YTO TPaHCIOPTHAasE MH(MPACTPYKTypa Halleil CTpaHbl
pa3BMBAIaCh SKCTEHCHUBHBIM MYyTEM M BO MHOTOM — HE 3a
cueT aBTOMOOMILHOI cocTaBisiolieii. CIoXUBILYIOCS CH-
Tyaluo MOXHO OOBSICHUTb HE TOJbKO HACJEIUEM TPeX-
HEro neproa, Koraa oliylaiach HeXBaTka aBTOMOOUIeH
(B TOM 4MCIie TPY30BbIX) BO MHOTMX CETMEHTaX pbIHKA, HO
M HeloCTaTKaMU TEXHOJOTUYECKOM LeMOYKHU TPaHCIOPT-
Hoil cucreMbl. Hampumep, He BbINTyCKalWCh TakKue BOC-
TpebOBaHHbIC PHIHKOM CPEICTBA PAa3BUTHS TPAHCIIOPTHOM
WHMPaACTPYKTYphl, KaK pasinuHbie MOTUGMUKALUM JETKUX
(rpyzomoabseMHocThio 600, 800, 1000, 1200, 1500 1 1800 Kkr)
kommepuecknx ATC; ObLIM IMyCTHIMM HUIIM U B APYTUX
CerMeHTax pblHKa. TeXHUKU HE XBaTajo, 10 COBOKYITHO-
CTU MOTPEOUTENHCKUX KayecTB IMPOM3BOIMMAsT TEXHMKa
CYIIIECTBEHHO OTCTaBajla OT TpeOOBaHUI BPpeMEHM U HYXKI
norpeduteneii. M xorss maccosblii Bbeimyck "T'A3eneit”
BHEC TIEPEJIOM B CUTYallMIO, HO OCTAJICS, K COXAJIEHUIO,
eIMHUYHBIM siBleHueM. OTeuecTBeHHbIe TTPOU3BOIUTEIU
HOBbIE aBTOMOOWJIM TIpaKTUYeCKU He co3natoT. [Toka uto
CTPYKTYpa aBTOIMapKa MeHsIeTcs 3a cueT umropTa. OgHako
MOTPEOHOCTU TPAHCIIOPTHOM CHCTEMbI TAKOBBI, YTO pac-
CUMTBIBATh Ha 3apyOeXXHBIX MPOM3BOAUTENEH MPOCTO HAUB-
HO. Oco0eHHO B yCJIOBMSIX, KOTa MOKyMnareabHas Crocoo-
HOCTb YaCTHBIX JIMII, KaK U TPAHCIOPTHBIX OpraHU3allnii,
Mo-TpexXHeMy orpaHnyeHa. Beixon omMH — co3naBaTh HO-
BBIE CPENCTBA Pa3BUTHS TPAHCIIOPTHON UHMPPACTPYKTYPHI.

HMMeHHO 5TMM BBIBOIOM PYKOBOJCTBOBAIUCH CIIELAATU-
ctel HAMMU, pazpabarbiBas ceMeHCTBO MajioradapuTHBIX
ATC ¢ mmpokumu QyHKIIMOHATBHBIMUA BO3MOXHOCTSIMU.

Ho yxe Ha mepBbIX 1Iarax peajam3aldy MPOeKTa CTaylo
OYEeBUIHBIM: PELIMTh TAKOTO MacluTada 3aaayy 0e3 pa3Bu-
TOW KOMIIOHEHTHOM ©6a3bl 3aTPYAHUTEIbHO, MOTOMY YTO
KayeCcTBO MMEIOLIMXCSl Ha PbIHKE U3AEJIMI 4acTO HEe BbI-
JIepXXuBaeT KpUTUKKU. M mojioxeHre BPsiI JIU CIIAaceT POCT
BBIMYyCKa aBTOMOOWJIbHOI TEXHUKW Ha COOPOYHBIX IMpea-
MPUITUSIX C UHOCTPAHHBIM ydacTueM. Jleo B TOM, YTO OH
CYLIECTBEHHO OIepexKaeT pOCT MPOU3BOACTBA aBTOMO-
OMJIbHBIX KOMITOHEHTOB HEOOXOAMMOTO KayecTBa ISl €€
KOMIUIeKTauuu. YTo CTaBUT IMOJ COMHEHNE BO3MOXHOCTD
JIOKJIM3alMy Tpou3BoaMMbIX B Poccuu aBromoOueit 3a-
pyoexHbiMu (pupmamu. Tem Oosiee uTo cBbilie 40 MeMo-
paHaymoB Ha 80 TTPOEKTOB CO3IaHMSI MECTHOTO MTPOU3BO/I-
CTBa KOMITOHEHTOB MUPOBOT'O YPOBHSI MOKa TaK U OCTAIOTCS
memopaHaymMaMu. [ToaToMy TeEXHOJOrMYecKOoe OTCTaBaHUe
OTEYECTBEHHOW aBTOMOOUJIbHOW MPOMBIIIEHHOCTA OT
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MPOMBILIJIEHHOCTH TMePEAOBbIX CTPaH MPOI0JIKAET YBe M-
YHUBAThCSI U YXKe B 0003pUMOIi EPCTIEKTUBE MO PSIIY Bax-
HEHUIIMX TEXHOJIOTMYECKUX HAIllpaBJeHU MOXET CTaTh He-
00paTUMBIM, YTO C/IEJIAET BIOJIHE PeaIbHOW yrpo3y mnorte-
pu Poccueit ciocobHocTH pa3padbaTbiBaTh U MTPOU3BOAUTD
COBPEMEHHYIO HAYKOEMKYIO BHICOKOTEXHOJIOTMYHYIO MPO-
nykuuto. 1 B mepBylo ouepelb — aBTOKOMMIOHEHTHI. To
€CThb CKJIaJbIBaIOIasi CUTYallUsl TPO3UT BHEIIHEH TEXHO-
JIOTU4ecKoi 3aBUCUMOCTbI0. CO BCEMM BBITEKAIOIIUMU
oTClofia ociaeACTBUsIMU. B ToM uucie u A 06opoHoCo-
COOHOCTHU CTpaHbI.

TakuM o0pa3zom, Jaxe caMblii 3JeMEHTapHbIN aHaIu3
MOKa3bIBAET: pellieHNe KI0UeBOM MpoOJieMbl MOBBILLIEHUS
TEXHUYECKOTO U TEXHOJIIOTMYECKOTO YPOBHEM, KOHKYPEHTO-
CMOCOOHOCTU OTEYEeCTBEHHOI aBTOMOOWIBHOM TEXHUKHU 3a-
KJIIOYAETCS B CO3MAHMU MPOU3BOMCTB, CIIOCOOHBIX BBIIMTYC-
KaTb aBTOMOOWJIbHbIE KOMITIOHEHThI MUPOBOTO YPOBHSI.

BosHukaeT Bompoc: BO3MOXHO i 3T10? ymaercs, na.
Tonbko cienyer BOCIIONb30BaThCs pe3yJibTaTaMM aHAIM3a
nesaTeqbHOCTH 30 KpYMHEeMIIMX MUPOBBIX IMOCTaBIIMKOB
AQHAJIOTMYHBIX U3JENUA. A OHU TOBOPSIT O CIAEAYIOLIEM.

1. CooTHouleHMe MeXIy MEepBUYHBIM (IMOCTaBKa Ha
MPOU3BOMICTBO) U BTOPUYHBIM (3aMacHbIE YACTU Ha MpO-
JIaxy) IDOJKHO cocTaBisTh ~70:30. ¥V Hac Xe oHO, B TOM
YUCyIe W B CBSI3W C OpraHu3anmeil "poMcOOpKu” M3 UM-
MOPTHHIX KOMIIOHEHTOB, oOpaTHoe — 25:75.

2. Emie ¢ 1980-x romoB 3a py6exkoM Hauyajgach pecTpyK-
Typu3alusl TPOM3BOACTBA ABTOMOOUJIBHBIX KOMIIOHEHTOB
(BeayuIMe ux MPOM3BOIMUTENN IpeBpallaloTcs B cOOpou-
HO€ MTPOU3BOJICTBO), U TEMEPb MX MOCTABLIUKU PAHXKUDY-
10TCSl B TpY ypoBHs. [IpuueM B CIOXHUBIIEHCS TTpaKTUKeE
MOCTaBILUK MOXET OObEAMHSTD y ce0s1 1Ba YPOBHSI, a B UC-
KJIIOUMTEJIBHBIX Cyvasx — Aaxe TPHU.

OT MOCTaBIIMKOB TIEPBOTO YPOBHS aBTOMOOMJIECTPOU -
TeJIM TIOJIy4yaloT TOTOBbIE CUCTEMbI U MOAYJIM (IBUTATEIIH,
KIIII, cuneHbsi, pa3auyHble CUCTEMbl U T. A.) ISt Pu-
HaJIbHOM cOOpKU. B MUPOBOI NMpakTUKe HAa UX TOJII0 MPH-
xomutcst outi 40 % n06aBIeHHON CTOMMOCTH FOTOBOTO
aBTOMOOUJIS.

IMocTaBUIMKY BTOPOrO YPOBHSI CHAOXKAIOT MOCTaBIIMKOB
MEePBOro YpOBHSI KOMIOHEHTaMU (HanpuMep, MOPIIHEBOM
TPYIIION TSl ABUTATENSI, pAMaMK CUACHUH U T. 11.). X monst
B 0011Iei1 10OaBIeHHOM CTOMMOCTH 4yTh 6onee 20 %.

IMocTaBIIMKKA TPEThEro YPOBHSI MPOU3BOASAT MPOCThIE
JIeTav 1 3aTOTOBKU (JIUThE, OONTHI, pa3IMYHbIC MaTepura-
JIbl ¥ T. 1.) JJI IOCTaBLIMKOB BTOPOTo ypoBHs. VX noss B
NI00aBJIEHHOU CTOMMOCTU aBTOMOOWJISI MEHbILIE BCErOo —
or 5 1o 10 %.

Yro xe KacaeTcsl TMpaKTUKU W3TOTOBJEHUS IeTaneit
CJIOXKHOCTH JTI0O0OTO YPOBHSI HETTOCPEICTBEHHO MPOU3BO-
JIUTEeM aBTOMOOMJISI, KOTOpasi Ha TIPEATNPUSITUSIX POCCUIA-
CKOro aBTOIpPOMa paclpoCTpaHEHA JOCTATOYHO IIHWPOKO,
TO B MUPOBOI1 MHAYCTPUU Ha €€ JOJI0 B CPeIHEM MPUXO-
nmutcst manrb ~30 % nob6aBIeHHONH CTOMMOCTH aBTOMOOWIIS
(8 Poccuu — 60 %).

Jlanee. MUpOBOIl PBLIHOK 3amacHBIX 4YacTeil COCTOUT
(hakTMYECKM 13 IBYX PHIHKOB — OPUTHMHAIBHBIX U HEOPU-
TMHAJIbHBIX 3aIllacHbIX Yacteil. [lepBble UMEIOT TOPTOBYIO
MapKy aBTOMOOWJIbHOW (hMPMBblI M JOKHBI MPOJABATHCS
VCKJTIOYUTENBHO 4Yepe3 Hee. MIX M3roTOBJSIOT B CTPOTOM
COOTBETCTBUU C MPEAYCMOTPEHHBIMU XapaKTEPUCTUKAMU
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MaTepuaJioB TIOJ XXECTKMM KOHTpPOJIeM KadecTBa. Bropnie
XK€ BBITYCKAIOT (PUPMBI-UMHUTATOPEI 03 rapaHTHM COOT-
BETCTBUsI TEXHWYECKMM TpeOOBaHMWSIM aBTO3aBoma. Ilo-
3TOMY MOTYT UMETh MECTO HapylIeHUsI CTaHIAPTOB 0e30-
MMaCHOCTH, HaAEeXHOCTH W IOJTOBeYHOCTH. Ho oHM 3Ha-
YUTETbHO JEIIEBIIE.

Tak roBopUT KjaccHMyecKas Teopus. MexXmy TeM Ha
MpaKTUKe BCe CIOXHee. B paMKax 3TuX ABYX KpaifHOCTEel
CYILIECTBYET JOBOJbHO OOJBIION PBIHOK 3amacHbIX 4Yac-
Teli-aHAJIOTOB, KOTOPHIE TI0 KAYECTBY MOCTATOUHO OJM3KU
K "opuruHamy", a o 1eHe — ropasao Hxe. 1M 310 — npu
"MOJIYAJIMBOM COIJIaCUM" IMPOU3BOAUTEIICH aBTOMOOUIICH
YCTYMUTb YaCTh OObEMOB TOPTOBJIM 3aMTACHBIMU YaCTSIMMU,
HM3TOTOBJICHHBIMM HE3aBUCUMBIMU CIICIIMATM3UPOBAHHBI-
MM 3aBomamu. [locnemHue, B CBOIO ouepeb, TOCTATOUHO
aKTHBHO M IOBOJIFHO YCIICIITHO Pa3BUBAIOT TaHHOE HAITpaB-
nenue. Kpome Toro, mepeHoC Mpor3BOACTBAa AaBTOMOOMITb-
HBIX KOMIOHEHTOB B cTpaHbl KOro-BocTtouHoit A3uu no-
MOT' HAMHOTO YMEHBIIUTh CTOMMOCTb TOTOBOTO M3MIC/IHSI.

OTIMYIUTETBHBIMU OCOOEHHOCTSIMU POCCUMCKOTO PBIH-
Ka aBTOMOOMJIEHBIX KOMITOHEHTOB SIBJISIIOTCS: CTApBIiA aB-
TOMOOMJIBHBIN TTapK (6osee 50 % ATC — crapiue 10 jer);
yCTapeBIINi MOIEIbHBIN P (HOJIST BAa30BCKOM "KJIacCH-
Ku'" B JISTKOBOM aBTOMOOUJIeCTpoeHun — Oojsee 28,4 %);
HEKOTOPBIC aBTO3aBOIBI MPOMOJIKAIOT BEITYCKATh TEXHU-
Ky, pazpabotaHHyio B 1980-x rogax; mjioxoe KauecTBo pa-
60T; CypOBbIC KIIMMAaTHYECKUE YCIIOBUS; BBICOKAS aBapHii-
HOCTh Ha JOpOTrax; HMU3KOe KayeCTBO KOMIUIECKTYIOLINX,
3anmacHbIX yacteir, TO u peMOHTa. A KakK ¢ 3TUM OOCTOSIT
nena Ha 3anane?

B nacrosee Bpemst "®opn” usrorosnsier ~70 % xom-
TUIEKTYIOIIMX Ha COOCTBEHHBIX 3aBojiax, "ToioTa" — ToJb-
k0 30 %. To ectb, pazopoc 40 %. I1puuyem Kaxnas pupma
CUMTAET, YTO UMEHHO €€ CTPATeTUsl IMO3BOJISIET He TOJIbKO
coKpalllaTh BpEMEHHOI MTPOMEXYTOK OT MPOEKTa 10 KOH-
Beliepa I HOBOI MOJIEJIA aBTOMOOWIISI, HO IaeT BO3MOXK-
HOCTb OTHOBPEMEHHO pa3padaThiBaTh HECKOJIBKO PasHBIX
mozesieli aBromoomids. Ho Bce-Ttaku crienmuamuctel "Toiio-
THI", TIO-BUAMMOMY, Omke K ucthuHe. CTOMMOCTh U THUO-
KOCTb TPOM3BOJICTBA /ISl HUX ObUIM TJIABHBIMM MTPUYMHAMU
repexofa Ha BHEIIHME ITOCTABKM INTAMIIOBOK M ITOICOO0-
paHHBIX y3/10B. [ToTOMy 4TO y HEe3aBUCHUMBbIX MOCTaBIIU-
KOB 0ojice HM3Kas 3apIriaTa pabouyrx, 4eM 3TO IPUHSITO
Ha aBTo3aBojax. Hampumep, B I'epmaHuu 3Ta pasHulia
mocturaet 25 %, dpakTUIecKu Ke OHa elne OOJIbIle M3-3a
OOJIBIIMX COLMANTbHBIX OTYMCICHUM aBTOMOOMIBHBIMM
dupmamu. Kpome Toro, y rnocraBnkoB 3(p@GeKTUBHOCTb
MPOM3BOACTBA BHIIIC 3a CUET JIYYllIeil ero opraHm3aluu
BCJICICTBHME MEHBIIIMX MacIITabOB, a TAKXKe 3a cueT OoJiee
MOJIHOTO, moxonsuero moury 10 100 %, ncroab30BaHus
000pyI0OBaHMST U BO3MOXHOCTH "mepedpacbiBaHus" pado-
Yelt CUITBI ¢ OHOTO yYacTKa Ha IPYToil B 3aBUCHMOCTH OT
o0beMa 3aKka30B. HakoHell, B cpeTHECPOYHOM ITePCIIEKTH -
BE€ TTOCTABIIIMKN KOMIIOHCHTOB HAIEIOTCS Ha pacIIipeHre
CBOETO IIPOM3BOMCTBA B Pe3y/IbTaTe MTOKYIIKU CYIIECTBYIO-
IIETO ceifyac Ha aBTO3aBOIax 000PYIOBAHUS.

M Hamo ckasarh, YTO TaKoe OOCTOSITENILCTBO Haydau
YYUTBIBATh U y Hac. Hampummep, B cTpaHe, IO JaHHBIM
MuHIIpOMTOpra, HACYMTHIBACTCS 2 THIC. TOCTABIIUKOB
CcOOPOYHBIX MPOU3BOACTB. M3 HUX 75 % — TOCTaBLUIMKU
KOMIUICKTYIOIINX U3ICIUA U JIUIIb 25 % — CBHIpbI U Ma-
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TepranoB. Ho 4Mclio MOCTaBILIMKOB MEPBOrO YPOBHS HE
npeBbinraet 300 mpeanpusaTHiA, TpUIeM OCHOBHAS X Mac-
ca (98 %) paboTaer TOJbKO C OTEUECTBCHHBIMU 3aBOJAMHU.
OcTaJbHBIE K€ TTOCTABIISIOT ITPOMYKITNIO Ha KOHBEHEePhI Kak
POCCUICKMX, TaK U 3amaJHbIX COOPOYHBIX TTPOU3BOJICTB
(1,5 %), a Takxe SKCIOPTUPYIOT. BoJbImast ke 9acTh poc-
CUICKUX KOMITJIEKTYIOLINX, KaK yKe YITOMUHAIOCh, UMEET
OYeHb HM3KO0E KadyecTBO. VX cpeqHMii ypoBeHB Ne(HEeKTHO-
ctu nipesbiiiaet 1000 ppM, B TO BpeMsl Kak MO CTaHAAPTY
HCO 16949 on He moymkeH mpesbimath 70 ppm. B utore
TPAAMIIMOHHbIE POCCUIICKIE aBTO3aBOABI BCE OOJIbIIIE MTPH-
00pEeTalOT UMITOPTHBIE KOMIUIEKTYIOIINE PAa3IMIYHOIO YPOB-
HS CJIOXKHOCTH (IBUTATEN, KOPOOKM TIepenayd, YCVIUTEIN
PYJICBOTO YIIPABIICHUSI, CBETOTEXHUKY U T. 1.). Y, HecMOTpst
Ha paboTarole COBMECTHBIE TPEATIPUSTHS, MO WM-
MMOPTUPYEMBIX KOMIIOHEHTOB BelnKa. [Ipndem mis MHO-
CTpaHHBIX AaBTOCOOPOYHBIX TIPEMITPUSTHI, pabOTAIOIINX B
Poccun, ocHOBHBIM (paKTOPOM, KOTOPHIM OHM PYKOBO-
IICTBYIOTCSI TIPM BBIOOPE IOCTaBIIMKA KOMITOHEHTOB, SIB-
JisieTcsl "lieHa—KauyeCTBO—BO3MOXHOCTb JOCTaBKU BOBpE-
Ms". KpoMme Toro, orpaHMIeHHOCTh UX TOMOBBIX IIAHOB
(mo 100 ThIC. IUT. B CPeIHEM) IO BBIITYCKY aBTOMOOMIIEH
JieJTaeT IIPOU3BOJICTBO MX KOMITOHEHTOB HEPEHTAOMITbHBIM
(rmopor ot 150 g1o 200 THIC. LIT. B TOM).

MOKHO OTMETUTD TaK3Ke HeXKeTaHWe CHUXKATh LICHBI Ha
MIPOAYKIINIO aBTOCOOPOYHBIX IMPOU3BOACTB U OCOOEHHOCTHU
CTpaTerny BbIOOpA MeCTa OYAYIIIero aBTOMOOMIEHOTO TTPO-
u3BozacTBa. [10 MHEHUIO MHOTMX 3KCIEPTOB, UMCHHO OJia-
romapsl JIyJiiei TpaHCIOpTHOU cutyarmu dupma "Toitora”
OTHaJIa MPEANOYTEHUE Pa3MELICHUIO CBOEr0 COOPOYHOIO
npousBoacTBa Moaenu "Toiiora Kampu" Boim3n CaHKT-
[letepOypra, mpeHebOperast JOCTOMHCTBAMU TaKUX Pa3BU-
TBIX aBTOMOOMJIbHBIX perMoHOB, Kak Hikauit HoBropon
u Camapa. I[Ipu oTHOCUTENILHO HEOOJIBIINX 00BbeMaX BhI-
IyCcKa, 4TO Cpa3y IpemolpencyisieT MUHUMAJIbHYIO JIOKa-
JIU3AIMIO TIPOU3BOICTBA U €r0 OOJIBIIYI0 3aBUCUMOCTD OT
ITOCTAaBOK KOMIUICKTYIOIINX, TPAHCTIOPTHBIC PACXOIBI CTa-
HOBSTCS pelnaroinuMu. Ho 61130CTh K MOPCKUM TMOpTam
BBIOPAHHOTO PETMOHA AAET CYLIECTBEHHbIE MPEUMYLLIECT-
Ba, TeM 0oJjice UTO 3HAUYUTEIbHASI YaCTh BBIITYCKAEMBIX aB-
TOMOOWJICH OyImeT, KaK IpeaIrojiaraeTcsl, pean30BhIBaThCS
B cTpaHax bantuun. 3apyOexHble 9KCIOPTHBIE U UMIIOPT-
HBIE TIOCTAaBKU 110 MOPIO IeIIeBIe IPYTUX BUIOB IIEPEBO-
30K, a Ha OTHOCHUTEJIPHO MaJIcHbKUE PAacCTOSTHUS Hanbo-
Jiee BBITOAEH aBTOMOOWJIBHBIN TPaHCIOPT.

Bellie yke 0TMeuaaoch, YTO HOBBIE CPeICTBA pa3BUTHS
TPAHCITOPTHOM MHMPACTPYKTYPHI Y HAC B CTpaHe He IT0-
SIBIISIIOTCSI. DTO CIIPABEIUIMBO M B OTHOIIIEHUH OTEYECTBEH-
HBIX IIPOM3BONMTENICH JIETKOBBIX aBTOMOOMIICH (MaKCH-
MyM — TIOKYIIKA JIMLIEH3WI Ha MPOU3BOACTBO T'OTOBOTO
MIPOIYKTa, YK€ 3aBeplIaroliero XU3HeHHBII [IMKJI Ha KOH-
Beliepe; Ba3oBcKuii "ipoekT C" 1ToKa He moBeleH). Borku-
MaHHe MaKCUMAaJIbHOI ITPUOBLIN U3 BBITYCKAIOIICHCS yC-
TapeBarollleil OTCUeCTBEHHOM TEXHUKHA BMECTE C PabOTOM
IO YJIyYIIEHUIO COOTHOLIeHU "1IeHa,/KaueCcTBO" MOBJIEUET
3a co00l YHM(DUKALHUIO C €ellle MTPOU3BOAUMBIMU CEPUIi-
HBIMU UMITOPTHBIMU MOIEJISIMU, 3aMEHY KPUTHUECKUX OTe-
YECTBCHHBIX KOMIUICKTYIOIIUX (IBUTATEIM, KOPOOKM Tie-
penay, MpUBOAHBIC BaJibl, CLUETUIEHUSI, YCUIUTEIN PYJIEBOTO
yIpaBJIcHUsI, TOPMO3HBIC CMCTEMBI) MMIIOPTHBEIMU. Takoe
MOJIOKEHUE 3aCTaBUT Hally MHAYCTPUIO aBTOMOOMJIBHBIX
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KOMIIOHEHTOB Pa3BUBATLCS MO CAEAYIOLIEMY IMYTU: MaK-
CUMaJbHOE MPOMU3BOJCTBO U UCMOJb30BaHUE YHUDULIMPO-
BaHHBIX M yXe€ pa3pabOTaHHBIX U MCHBITAHHBIX KOMIIO-
HEHTOB, HE TPEOYIOLIMX CJI0XHOTO UHXEHEPHOIO COMpPO-
BOXIEHUS U agantauuu. [1o TakoMy MyTH yxKe pa3BUBaeTCs
OTEYECTBEHHOE aBTOOYCOCTPOEHUE: UMIIOPTHBIE JIBUTATE-
JIU, KOPOOKU mepenay, MOCThI, yIpaBJsieMble OCH, pyJie-
Boe ympapieHue. HWMOKP B maHHOM ciydae cBOISTCS
JIMIIIb K afanTaluyy 3apyOeskHbIX KOMIIOHEHTOB K OTeye-
CTBEHHOU KOHCTpyKIMU. COOpOYHbIE TTPOM3BOICTBA M3HA-
YaJIbHO OPUEHTUPYIOTCSI Ha pa3paboTaHHbIe [I0OATbLHBIE
peuIeHusl ¥ UCTIOJIb30BAHUE MOIIHOCTEN MO BBIMYCKY KOM-
IJIEKTYIOLIMX Ha AEMCTBYIOIIUX MpeaAnpusaTusix. Cuuraercs,
YTO OTKPBITME HOBOTO MPOU3BOMCTBA MPUBEAET K YBEIUYE-
HUIO cebecToumMocTu. CyllecTBYIOIIAs Xe TEHASHIIUS JToKa-
JIU3alMKU TI0Ka3bIBAET, YTO TPEOYeMbIX MOKa3aTesei IbITa-
I0TCSI JOOUThCS 3a CYET MCIIOJb30BaHUSI YHUBEPCATbHBIX
(Jrammibl, Macja, IWHBI) U "HEMHTEJUIEKTYaIbHbIX  (IITaM-
MOBKM KY30BHBIX TaHeJel, KOBPUKHU, CTeKJIa) KOMIIOHEHTOB.

B utore MoxeT clyduThCs Tak, 4YTO POJIb MHXUHUPUHTA
CBelleTCs K MPOEKTUPOBAHUIO HOBOI TEXHUKM U3HAYaJlb-
HO Ha UMITOPTHBIX arperarax, U eAMHCTBEHHbIM U MOCEA-
HUM pyOEXXOM MOTYT OCTaThCs JIMIb COOOpaXKeHUsl, CBsI-
3aHHbIE C 000POHOCIIOCOOHOCTBIO CTPaHbI U BHIMOJHEHU-

eM BoopyxenupiMu Cunmamu P® mapyrux MHOTOTpaHHBIX
3amady. Ho paxxe mpu TakoM pa3BUTUM CUTYallMU OCTAETCS
OTKPBITBIM BOITPOC TIPOM3BOICTBA "MHTEIIEKTYaIbHBIX"
KOMITOHEHTOB (MUKPO3JIEKTPOHUKA, OJIOKU YIpaBIeHUsI,
HAHOTEXHOJIOTMK). DTO J0Ka3biBaeT HEOOXOAMMOCTh Ha
rocyapCTBEHHOM YpOBHE (C aKTUBHBIM y4yacTHEeM Ou3He-
ca) MPUHATUSI SKCTPEHHBIX MEp IO PEIIeHUI0 TPOBIeMBbl
CO3JaHUST TIPOMBIIIJICHHOCTH aBTOMOOMIIBHBIX KOMITOHEH-
TOB MHUPOBOTO YpOBHSI. 1 K OCHOBHBIM MEPOIIPUSITUSIM TIO
U3MEHEHUIO MOJIOXEHHUS IeJl B JaHHOM CEKTOpe CJIeAyeT
otHectu: ctuMynupoBanne HUOKP, nmooiipeHnue co3na-
HUSI HOBBIX MPOU3BOACTB COBPEMEHHBIX U3IEIUI, a TaK-
XK€ CTUMYJUPOBAHME CYIIECTBYIOLIMX MPOWU3BOIUTENCH
pa3pabaThiBaTh U MMPOU3BOAUTL HOBBIE CPEACTBA Pa3BUTHS
TPAHCIIOPTHOU MH(MPACTPYKTYPhI; BCEMEPHOE CONEUCTBUE
CO3[aHUIO KJIAaCTePOB, OPUEHTUPOBAHHBIX Ha BBIITYCK BBICO-
KOTEXHOJIOTMYHBIX KOMITJIEKTYIOLIMX; COAEHCTBUE MPUXOTY
MHOCTPAHHBIX TMPOMU3BOIUTENIEN ABTOMOOUJILHBIX KOMIIO-
HEHTOB (C pellleHUEeM MPo0JieM PEHTAOEIbHOCTU MO 00be-
MaM TIPOM3BOJACTBA UM TpeaocTaBieHre MpedepeHInit o
SKCMHOPTY MPOAYKIIMK B TPEThbU CTPaHbl); pa3BUTUE CTpa-
TEerM4ecKoro napTHepCTBa OTEYECTBEHHBIX U3TOTOBUTEEN
ABTOKOMITOHEHTOB C BEAYIIIMMU 3apYOEeKHBIMU (pUpMaMH.

A

BJIIMAHUU TpaI[I/IL[HOHHOﬁ CUCTEMbI  OIIOp

"TUAC-Typ6o", "Bénep-Ymmexomsm Poc-

Ao -gbakmbl

B paMkax TpaguIIMOHHBIX aBIYCTOBCKO-
CEHTSIOPbCKUX aBTOMOOWJILHBIX BBICTABOK B
MOCKOBCKOM BBICTaBOYHOM 1eHTpe "Kpo-
kyc-akcno” ("Aprocamon-2008", MUMC,
"WHTepaBro”) mpoluen psa MeponpusTUil
IUTSL CTICIIMAICTOB OTpaciid, OpTaHU30BaH-
HBIX "ABTOCEJIbXOIMAILI-XOJAUHTOM" .

B kondepenuun "JIBuratenu misi poc-
CUICKMX aBTOMOOWJICH TPUHSUIM y4acThe
npenactaBurenin OAP, HATTAK, Accormanuu
aBTOMOOUILHOrO Ou3Heca B Poccuu, nuBu-
3uoHa "Cunosble arperatel” I'pynmnbsr "TA3",
KamA3a, BA3a, IIIAA3a, BHWMHHII,
HAMM, a Takke COBMECTHBIX U 3apyOexk-
HbIx ¢upMm: "ABrpamar”, AIIC "Koncantuur”,
"Benbxodd", "bowm", "BubpoakycTtuk",
"JlyBara", "Opurunan", "[1AJIJ1 Espasus”,
"IOnut Mapk I1po" u np.

Bbln 3acayiiaHbl JOKJIAAbI O MEPCreK-
TUBaX pPa3BUTHUSI JIBUTATEJIECTPOUTEILHOTO
ousHeca I'pynner "TA3" u, B 4acTHOCTH,
HOBOUM NPOAYKTOBOM JIMHEUKE NBUTATENEN,
MPOrHo3ax W raHax ['pynmel mo ausenusa-
IIMUA JIETKMX KOMMEPYECKUX aBTOMOOWJIEH,
ee cTpaTeruu B 00acTé KOpoOOK Tepenay;
COBPEMEHHBIX M TEPCIEKTUBHBIX JBUraTe-
msx KamA3; mepCreKTUBHBIX IBUTATENISIX
s aBTomobwieil BA3; ri1obajbHBIX PhIH-
KaX CWJIOBBIX arperaToB M IBMXYLIUX (hak-
TOpax TEXHOJOTMYECKOTrOo Pas3BUTHSI; YCJIO-
BUSIX [UTSI CO3IaHUsI TTPOU3BOICTBA aBTOMO-
OWJIBHBIX JBUTATEIeil W KOMITIOHEHTOB K
HUM B Poccuu; mesrenbHOCTH 3apyOeskKHbIX
bupM Ha POCCUICKOM DPBIHKE aBTOKOMIIO-
HEHTOB; MHMOPMAIMOHHBIE COOOIIEHUSI O

CUJIOBOTO arperata Ha KoMdOpT M ympas-
nsiemocth ATC, a Takxke MoTeHLMale Mpu-
MEHEHUsI TUAPABINYECKUX OIOpP; YCUICHUU
U BOCCTAHOBJIEHUM Pe3b0 C MOMOIBIO PE3b-
6oBbIX BcTaBok "XenuKoun"; mpumeHeHun
CHCTEMBI KOHTPOJISI TOMTMHHOCTA W3ACITUS
"OpurnHan" s UACHTU(MUKALIMU TTPOIYK-
LIM1; aBTOMAaTu3aluy 1poliecca MapKUpOB-
ku JIBC; mpou3BOACTBE aBTOMOOMJIBHBIX
TEIUIOOOMEHHUKOB TI0 TexHojornu "Kyrpo-
Opeii3" ¥ MPOeKTe OCBOCHUSI MTPOM3BOJICTBA
ATIOMMHUEBBIX TEINIOOOMEHHUKOB 1O TEX-
Hosoruu "Hokomnok" B OAO "IIIAA3"; cHu-
XKEHUU TOTepb Ha TPeHUE B LIMJIMHIPO-
MOPLUHEBOM TpyMIle HAa MPUMEpPE MOPLUHEN
pazpabotku OAO "ABTpamar'"; TEXHOJOTHUSX
(unprpaumy u cenapatyu komnanuu "TAJLJT
EBpasus" i aBTOMOOUIBHOM TEXHUKM;
HOBBIX PEIICHUSIX TI0 pa3paboTKe U MPOBep-
Ke OJIOKOB yIpaBJieHUsI ABUTaTesIeM (hUpMbl
"Boiir"; COCTOSHUU U NIePCIIEKTUBAX MUPOBO-
IO pbIHKA 3TaHOJIA; MPOM3BOACTBE ABTOMO-
OMJIbHBIX OEH3MHOB M IU3€JIbHOTO TOTLIMBA
B Poccuu; mnporpamMmMHOM obecrieueHUU
¢dupmbl ABJI mig MogenmpoBaHUsI CHIIOBBIX
arperaTtoB; 9KOJIOTUYECKHMX TPEOOBAHUSIX U
TEHACHLIMSIX Pa3BUTHSI MMPOBOTO JBUTATE-
JIECTPOEHMSI; HEKOTOPBIX pe3yJibTaTax MC-
CJIeIOBaHUIA BIMSIHUSI PELMPKYJISILIUN OTpa-
0OTaBIIMX TAa30B HA XapaKTePUCTMKU IU3€-
Jig; CHUCTeMax HauayBa Uil JIU3EIbHBIX
IPY30BbIX aBTOMOOMJICH, YIOBIETBOPSIIOIIMX
MePCIEeKTUBHBIM TPEOOBAHUSIM IO TOKCHUY-
HOCTM BBIOPOCOB; HarpaBJIeHMSIX pa3pado-
ToK JIBC Ha ajprepHATUBHBIX TOTUIMBAX.

B pa6ote "KoHrpecca TexHoJOroB" y4a-
ctBoBanu npexacrasuren HUWMTasronpo-
Ma, acconuauuu "CTaHKOMHCTPYMEHT',
BHUWuucrpyment, HAMU, HUTITUBM,
NMHBDKA, KamA3a, T'A3a, BA3a, ¢upm
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cus”, "benbxodd", "Pycanmmpom-OcHacTka",
"PycanmpoM-DnekrponpuBon”’, "Mamumo",
HIIL "duapum-AB", "Hanonpom" u ap.

B pamkax tuieHapHoro 3acemaHus “TeH-
NEHIIMY Pa3BUTHS TEXHOJIOTUI IIPOM3BOACTBA
aBTOMOOWJIBHON TEXHUKU M aBTOKOMITOHEH-
TOB" OBLTN CHIeJIaHbl TOKJIA/IbI, TTOCBSIIIIEHHBIC
MEPCIIEKTUBAaM  Pa3BUTUSI  OTEUECTBEHHOTO
CTAaHKOCTPOCHUSI U HOBElIlIeMy 000pyIoBa-
HUIO, MpeIjlaraéMOMy aBTOMOOUILHOM PO~
MBILIGHHOCTH  TIPEANPUSTUSIMU-WIEHAMU
accouuanuu "CTaHKOMHCTPYMEHT"; TEXHO-
JIOTUSIM ~ TIPOM3BOJICTBA  MajiorabapuTHBIX
TPAHCMOPTHBIX CPEACTB IUISI CEIbCKOTO XO-
3SICTBA; Pa3pabOTKe M OCBOEHMIO TaMMbI
OTEUECTBEHHBIX YHHBEPCATbHBIX TEXHOJOTHW-
YeCKHUX POOOTOB IS MAacCOBBIX aBTOMATHU3U-
POBaHHBIX TPOM3BOJACTB MALIMHOCTPOMUTEIb-
HOI MPOAYKLMU; METOJOJOTMH TTOCTPOSHUSI
U Pa3BUTHSI CUCTEMbl 00ECIIEUSHUS] TEXHO-
JIOTUYECKOM OCHACTKOM M MHCTPYMEHTOM
npeanpusaTuii  "PocCUICKOro 31eKTpoTeX-
HUYECKOTO KOHIIEpHA"; MHCTPYMEHTAJIbHO-
My obecrieueHUI0 MexaHOOOpabaThIBaloIIe-
ro obopymoBanus. Ha ceccun "CoBpemeH-
Hble MHOOPMALIMOHHO-TEXHOJIOTMYECKHE U
KOHCTPYKTOPCKHUE pellieHUsI, 000pyI0oBaHKUe
W UHCTPYMEHTHI' CHEIaHBl COOOIICHUS O
npuMmeHeHun TtexHoaorun "O®OPCAH" B
ABTOMOOUJILHOM MPOMBIIIJICHHOCTH; COSI-
HEHMHU JIMCTOBOTO MeTajljla MeTOJaMK CaMO-
MIPOHUKAIOIIMX 3akjienok "Puscer” um TO-
yeyHo nedopmaunu "Puskiuny”. Ha cec-
cun "CeprrduKkaiunsi, TEXHOJOITMU PEMOHTA
U TEXHUYECKOTO OOCTYy>KMBAaHUsI aBTOTPAHC-
mopra" — O HOBBIX TEXHOJIOTHSIX TYpOOHAI-
IlyBa W TIEPCIIEKTUBAaxX BHEAPEHUS CepBucCa
TYpOOKOMIIPECCOPOB HA POCCUICKOM aBTO-
MOOUJIBHOM PBIHKE; TEXHOJIOTUU KaTUOpPOB-
KU BUTATeJIeil BHYTPEHHETO CTOpaHUs.
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CocTaB 1 KOMIIOHEHTBl HERTPaAIM3aTOPOB IJIs TU3eseit
3aMETHO OTJMYAIOTCS OT AaHAJOTMYHBIX YCTPOMCTB ISt
6eH3uHOBBIX JIBC. M 9TO MOHSTHO: B OTpabOTaBIIMX Ta3ax
Ni3eseil ropa3no MeHblIe MOHOOKCH/IA YIJIepoia U HECTO-
PEBILIMX YIJIEBOJOPOAOB, HO 3HAYUTEIbHO BbIIIE KOHIIEH-
Tpauus okcuaa azota. Kpome Toro, B HUX MHOTO JUCIiepC-
HBIX YaCTHUIl, COPOMPOBAHHBIX UMY YTJIEBOJOPOAOB, CYJIb-
¢aToB, MapoB BOJbl U OKCUIOB HEKOTOPBIX MeTalJI0B. M B
TO K€ BpeMsl — BBbICOKasi KOHIIEHTpalMs Kucjaopoaa (Ko-
3 dULIMEHT A Bceraa CylleCTBEHHO Bblllie eIMHUIIbI). Bee
3TO MCKIIOYAeT BO3MOXHOCTb BOCCTAHOBJIEHUSI OKCUIOB
a30Ta 3a cueT MOHOOKCHA YIjiepoja, HeCTOPEBIIUX yIiie-
BOIOPOAOB 1 BOOOPOIA, KaK 3TO TIPOUCXOIUT B HEMTpau-
3aTopax Uisi OEH3MHOBBIX ABUrateneil. UMeHHO Mo 3Toi
MpUYMHE B OTPaOOTAaBIIMX Ta3ax AU3eNIei mpouecc, aHa-
JIOTUYHBIA TPEXKOMIIOHEHTHON HelTpanu3aluu OoTpabo-
TaBILMX ra30B OEH3MHOBBIX JABUTraTesICii, HEBO3MOXEH, U
OKCHJbI a30Ta MPU YCTAHOBKE TPEXKOMIOHEHTHOTO Heli-
TpajiM3aTopa B CUCTEMY BbIITyCKa AM3ENsl HE yAAISIIOTCS.

Ju3enbHble OKUCINUTEbHbIE HEeUTpaau3aTopbl (aKkTu-
Yyeckd OO0E3BPEXMBAIOT TOJBKO MOHOOKCHI YIJIepoaa U
HecropeBlIve yrieBogoponnl. [IpaBna, 3a cuer ynajeHus
mociaenHnx Ha 20—40 % cokpaliaroT ¥ BEIOPOCHI TUCIIePC-
HBIX YaCTUII, YTO OOBSIICHSAECTCS YMEHBIIEHUEM JTOJIM YIJIe-
BOJOPOAOB, COPOMPOBAHHBIX YIJIEPOAHON (hpaKimeit auc-
MepcHbIX YyacTull. Ho mpu 3TOM HEOOXOAMMO IIOJYEpK-
HYTb: TPOLIECC BO3MOXEH TOJbKO MPU MCMOJb30BAaHUU
HU3KOCEPHUCTOTO ToIinBa. Ecm ke B HEM cepbl MHOTO,
TO Macca OUCHEePCHBIX YaCTHUIl MPU YCTAHOBKE HEUTpau-
3aTOpPa MOXET JaXe BO3PACTHU 32 CUET 0Opa3oBaHUsI a3po-
30JIeif CepHOIl KMCIOThl. Bo MHOrOM MO3TOMY M CYyIIECT-
BYIOT XX€CTKME OTpaHUYeHUs Ha comepKaHUe Cepbl B AU-
3eJIbHOM TOTLIMBE.

B cBsI3U ¢ niepeyncieHHbIM BhIlLE Ha MEPBBIX 3Tarax oc-
BOEHUSI HEUTPAIM3aTOPOB 11€7eCO00Pa3HOCTh UX MaCCOBOTO
MPUMEHEHUST Ha NU3EJISIX MHOTUE TOABEPTIM COMHEHUIO.
DTOMy B OMpeneseHHOil Mepe CIOCOOCTBOBaja U CpaBHU-
TeJIbHO HEOOJbIIAs 1051 Au3eneid B o0led YUCIEHHOCTH
aBroMoOMIbHBIX JIBC. B pe3ynbrare nu3eibHbIe HEUTpaI-
3aTOPbI UCITOJIb30BATUCH ITPEUMYILIECTBEHHO B MECTaxX C Or-
paHMYEHHBIM BO3IyXOOOMEHOM — B IlIaxTaX, Kapbepax, Ha
cKJlagax, XUBOTHOBOmYeCKMX ¢depmax u T. A. OgHaKo Mo
Mepe poCTa YMCIEHHOCTH TapKa aBTOMOOWJIEH, OCHAIEH-
HBIX IU3EISIMU, YKECTOUEHHSI SKOJIOTMYECKMX CTaHAApTOB 1
yIayoneHust (0co0eHHO!) 3HAaHMI O TOKCUYHBIX XapaKTepH-

6

CTHUKaX MpOoAyKToB cropaHus 3toro tuna JIBC npume-
HEHUE TaKUX HEUTPAIM3aTOPOB 3HAYMTEHLHO YBEIUYM-
BaJOCh, U B HACTOSIILIEE BpeMsl OOJILIIIMHCTBO AM3EIIEH,
OCOOEHHO YCTaHABJIMBAaEMbIX Ha JIETKOBbIE aBTOMOOM-
JIM, OCHAIAIOTCS OKMCIUTEIbHBIMU HeHTpanusaTopa-
mu. U ato pasymHo. Hanmpumep, ceityac crnielimanvctam
COBEpLIEHHO OYEBUIHO: 0€3 3TUX CUCTEM HeUTpanu3a-
LIMM HUKaK He 00OMTHCH, TMTOCKOJbKY JU3EIU IPY30BbIX
aBTOMOOWIIE, aBTOOYCOB U MpP. UMEIOT OOJIbIIIME MOILILI-
HOCTU U 00BEeM LIWJIMHIPOB, IKCILTYyaTUPYIOTCSl C BHICOKOM
MHTEHCUBHOCTBIO. BOT Touemy naxe IpU OTHOCUTEILHO
HEBBICOKOI KOHILIEHTpallM MOHOOKCH/IA YIJIEPOia U HECTO-
PEBILMX YIJIEBOAOPONOB B OTPAOOTABIIMX razax OOLIMI MX
BBIOpOC B aTMOC(epy OKa3bIBaeTCsl BeCbMa 3HAYMTEIbHBIM;
MEPOIIPUSTUS, OTPAHUYUBAIOLIME BHIOPOC OJHOTO U3 HaM-
0osee TPOOJEMHBIX KOMIIOHEHTOB, OKCHIOB a30Ta (peLup-
KYJISIMS, UBMEHEHMUS YIJIa ONEePEXEHUS BIPHICKUBAHUS TO-
mavBa, aeopcupoBaHre U TIp.), BCEraa COMPOBOXIAIOTCS
Bo3pactaHueM uMmeHHO BbiOpocoB CO u CH; B BhIOpoOCe
JIACIIEPCHBIX YAaCTUIL J0JIs yrieBoaopoaos nocruraer 40 %.
Kpome toro, Heirpasiuzarop mpu MUCMOIb30BAHUN COBME-
CTHO ¢ (PUJIBTPOM OKMCJISIET MOHOOKCH/I a30Ta B €ro JBYOK-
CUJ — COeMHEHKEe, KoTopoe 00JafaeT 6ojiee BLICOKOI ce-
JIEKTUBHOM CITIOCOOHOCTBIO K OKMCJIEHUIO TUCTIEPCHBIX Yac-
TULL U ODecreyrBaeT HU3KOTEMIIEPATypHYIO pereHepaluio
(unbtpa. B psane ciiydyaeB OKUCIUTENBHBIA HEUTPATU3aTOP
00e3BpeXkMBaeT XOTs1 1 HEHOPMUpYEMbIe, HO BeCbMa TOK-
CUYHBIC KOMITOHEHTBI (HaIpuMep, aabIeTUIbl, KaHIIepOre-
Hbl, MyTareHol 1 mp.). Kpome Toro, oKMCIUTENbHbINA Heil-
Tpaju3aTop SIBJSIETCS COCTABHOM YaCThIO CUCTEM CEJICKTUB-
HOIO BOCCTAHOBJICHUSI OKCHAOB a30Ta, BBIHYXKIAIOLIMX
TIPUHYAUTEILHO BBOOWUTL B BBHIMYCKHYIO CUCTEMY IU3ENS
pasMyHble BOCCTAHOBUTENIM, B YACTHOCTU YIJIEBOAOPOIbI U
COEIMHEHMSI, COMIEPKAIIIME B CBOEM COCTaBe aMUHOTPYIIITHI.
Ipu 3TOM eciv A03UpOBKa BOCCTAHOBUTENSI HapyllleHa B
CTOPOHY YBEJMYEHUSI, TO OKUCIIUTEJbHbIA HEUTPaTU3aTop
MPYBEIET €ro colepKaHue K HOpME.

OpHako Mo KOHCTPYKLMM AU3EJIbHbIE OKUCIUTEIbHbIE
HEUTpaIU3aTOpbl CYILIECTBEHHO OTJIMYAIOTCSd OT CBOMX
aQHaJIOroB ISl 66H3MHOBBIX ABUTareseit. Bo-nepBbix, B OT-
paboTaBIIMX Ta3ax Au3eNeil eCTh AUCTIEPCHBIC YaCTULIBI 1
COEIMHEHUSI cepbl (MPEUMYILLECTBEHHO NUOKCHUJ CEpbI);
BO-BTOPBIX, TEMIIEpaTypa 3TUX Ta30B OTHOCUTEIHHO He-
BBICOKAsi, 4YTO BBIHYXIAeT pa3MelllaTb HeWTpaau3aTop
MaKCHMaJIbHO OJIM3KO K BBIITYCKHOMY KOJIJIEKTOPY, a B He-
KOTOPBIX CIIydyasix — Jaxe TerUIOM30JMpOBaTh BbIITYCKHOM
TpakT. B-TpeTbuX, MMEIOTCS OMNpeneeHHbIe OTINYMUS B
COCTaBe KaTaJM3aTopa: OH JOJIKEH 00J1aaTh BLICOKOM aK-
TUBHOCTBIO B PEAKIIUSIX OKMCIIEHUSI MOHOOKCHIA yIjlepoa
1 HECTOPEBIIUX YIJIEBOAOPOIOB, HO UMETh MUHUMAJIbHYIO
CIMOCOOHOCTb K OKMCJEHUIO TUOKCUIA CEPDI.

Ho rnaBHBI OmacHBI KOMIIOHEHT OTpabOTaBLIMX ra-
30B IU3eeil — OKcuabl azoTa. [IpUUMHBI, IO KOTOPBIM
HEBO3MOXEH MPOLIECC TPEXKOMITIOHEHTHOM OYMCTKU IS
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WX yoaJeHus, n3jaoxeHsl panee (cm. "AIT", 2008, Ne 10),
IMO3TOMY OCTAaHAaBJIMBATLCS HA HUX CMBIC/IA HET. BaxHO
JpYyroe: AJIsl CHUXKEHHMsI BBIOPOCOB OKCHIOB a30Ta IMPEeio-
3KEHO TP BUIIA CUCTEM, KOTOPBIE MPSIMO MIIM KOCBEHHO KC-
ITOJIb3YIOT KATATUTUYECKIE METOIBL. DTO: KOMOUHALIMS Pe-
LIMPKY/ISILMA M OKUCIUTEIBHOIO KaTaln3a; CeIEKTUBHOE
BOCCTAHOBJIEHHE aMUHOIPYIIIAMU WIH YIJIEBOIOPOIAMM;
XMMUYECKast afcopOLMsl ¢ pereHepalmeit.

Hawubonee npoctoe U3 nepeuncaeHHbIX TPEUIOXKEHUN —
PELMPKYJISALMS B COUETAHUM C OOBIYHBIM OKUCIUTENbHbBIM
HeWTpanu3aTtopoM. B 3TOM ciydae 3a cueT 4acCTUYHOTO
BO3BpaTa OTpabOTaBIIIMX Ia30B Ha BITyCK Au3es (YCI0BUS
OIPENESIIOTCS] AITOPUTMOM CUCTEMBI PELIUPKYJISILIMN) BO3-
pacraroliue BhIOpOChl MOHOOKCH/IA YIJIepoia U HECTOPEeB-
IIKXX YIJIEBOAOPONOB OOE3BPEXMBAIOTCS HEUTpanu3aTo-
poM. UMeHHO Takasi cxeMa MCIOJb3yeTCsl Ha TU3ETbHbIX
JIETKOBBIX aBTOMOOWJISIX M JOCTATOYHO XOPOILO PacIpo-
CTpaHeHa Ha TSKENTBIX Mu3elissx. OmHAKO MOJIb30BaThCS €10
HEO00X0AUMO € 60JIBLION OCTOPOKHOCTHIO, MOCKOJbKY MPU
PELMPKYJISILIUM OTPaOOTABIIUX Ta30B PAacTyT HE TOJBKO
BbIOPOCHI MOHOOKCHA YIJiepoaa U HECTOPEBIIUX YIJIeBO-
JIOPOJOB, HO U AUCIIEPCHBIX YacTull, 60pbba ¢ KOTOPLIMU
MpeICTaBysieT He MeHee CJIOXHYIO, YeM yAaJleHue OKcHuaa
a3oTa, mpoodiemy.

Bropas cucremMa — celeKTUBHOE BOCCTAHOBJIEHUE OK-
cunmoB azora (SCR-mporuiecc) — 0asupyeTcs Ha XOPOILIO
U3BECTHOM ¢haKTe: COeNUHEHUs, COoMepXallue aMUHO-
TPYIIIbI, CIOCOOHBI BOCCTAHABIMBATh OKCHUIbI a30Ta B MIPU-
CYTCTBMM M30BITOYHOTO KUCJIOponaa. B aTom mnaHe cepbes-
HBI UHTEepeC MpencTaBsIeT aMMUaK U €ro MPOU3BOJHBIE.
IToHsITHO, UTO peayin3alivsl TAKOTo Mpoliecca TpedyeT pas-
MelleHUSI Ha OOPTY NOMOTHUTEIBHOTO PACXOAYEMOTO pea-
TEHTa, YTO CO3JAET CEPbE3HbIE MPOOJEeMbl (MHGPACTPYK-
Typa 3alpaBKH, KOPPO3Us MAaTEepPHAJIOB, pa3MelleHne Oa-
KOB M CHUCTeMbl HEWTpaau3aliM, MOTOIHBIE YCJIOBUS,
JIONIOJIHUTEIbHOE OOCIy:KMBaHUE U T. A.). TeM He MeHee
MOKa 3TOT METOJI OCTaeTCsl MPAKTUUECKU €AUHCTBEHHO pe-
aJIbHBIM TSI JOCTUKeHUsT HopM "EBpo-5" mo BEIOpoOCY OK-
CUJIOB a30Ta.

IIpoliecc ceneKTUBHOTO BOCCTAHOBIEHMSI OKCUIOB a30-
Ta aMMHMaKOM B OTpaOOTaBIINX ra3ax AM3eJIsT ONTUCHIBACTCS
crenyiolein ocHoBHOM peakuueit: 4NO + 4NH, + O, =
= 4N, + 6H,0. B obnactu BLICOKMX TeMIepaTyp COelMHe-
Hue NH,; roMoreHHo MoxeT pearnposath Takxe ¢ NO ¢ 06-
pazoBanreM N, 1o peakuun 6NO + 4NH,; = 5N, + H,0.
Kpome Toro, Bo3MOXHBI TOOOYHBIE peaKlUu, U3 KOTO-
pbIX HauboJiee HETaTUBHOM SIBJISIETCSI peaKlMsl yOOKOro
OKHMCJIEHUSI aMMuaka ¢ obpazoBaHueM BTopuuyHoro NO:
2NH; + 50, = 4NO + 6H,0.

ITockonbKy ucnoib30BaHUE ra3000pa3HOTO aMMMaKa B
KauecTBe pacxomyeMoro peareHTa Ha ATC obiiero Ha3Ha-
YyeHus KpaitHe mpoOjeMaTuyHoO, TO yaIoOHeil 1 Oe3omacHeit
IUIA peali3alldd 3TOro Iporecca MpuMeHsTh 30—35%-it
BOJIHBII PaCTBOP MOUYEBUHBI (Kapbamuaa) — ILIMPOKO pac-
MPOCTPAHEHHOTO 1 BBIITYCKAEMOT0 B OOJIbIIMX MacllTabax
yIOOpeHUsI, XOPOIlIO PacCTBOPUMOIO B BOJE, YIOOHOIO B
XpaHEHUM W TPAHCIIOPTUPOBAHUM, OTHOCUTEIHHO 0e30-
nacHoro u neiieBoro. (B oOiem Buie mpoiiecc BoccTa-
HoBjieHUsT NO MOYEBUHOI OTMHCHIBAETCS ypaBHEHUEM
CO(NH,), + 2NO + 0,50, = 2N, + CO, + 2H,0.)
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Cranust mpoliecca OYUCTKU OTPaOOTAaBIINX Fa30B OT OK-
CHJIOB a30Ta BOJIHBIM PaCTBOPOM MOUYEBUHBI HAUMHAETCSI C
ee pasnoxeHust 10 NH M M3011MaHOBOI KUCJIOTHI Ha OT-
JIeIbHOM KaTajau3aTope MO0 Ha OCHOBHOM KaTaJlu3aTope
BoccraHoBneHus (peakuusi: CO(NH,), + H,O = NH; +
+ HNCO + CO,).

Ha BTOpoMm atamne peanusyeTcs poriecc BOCCTAHOBICHUSI
NO,, mpuyeM peakuuu BOCCTAHOBIEHUS aMMUAKOM U U30-
IIMAHOBOW KWCJIOTOM SIBJISIFOTCS CaMOCTOSITEIbHBIMU ITPO-
neccamu: 6NO + 4NH; = 5N, + 6H, u 6NO + 4HNCO =
= 5N, + 4CO, + 2H,0.

Ho ecnu no Havasa nepBoii cTaiuy MPOBECTH MpelnBa-
PHUTENBHBINA THAPOIM3 MOYeBUHBI 10 NH;, To cTeneHs Boc-
CTaHOBJIEHMSI OKCHIOB a30Ta oKa3biBaeTcs Ha 10—40 %
BbILIIE, & IPOCKOK aMMMaka B 2—3 pa3 HUXe.

B xayecte karanmusatopos mnst SCR-NH;-npouecca
HauOoJIblliee PacIpOCTpPaHEHUE MOJYUYUIN CIIOXHBIE Ka-
TAIUTUYECKUE KOMITO3UIIUU, COMEpXKalMe MEeTaJUIbl Tiia-
TUHOBOW TPYNIbl (UIS1 peajiM3allyd Tpolecca B HU3KO-
TEMIIEPATYPHOI 00JaCTH) U OKCUZIbI BAaHAIUSI U TUTAHA C
Pa3IMYHBIMU TTPOMOTOpPaMM (IUIs1 0OecTieueHus mpoluecca
B 00J1aCTU BBICOKUX TEMIIEpaTyp).

KOHCTpYKTHBHO B COCTaB 3TOI CUCTEMbl BXOJST KaTa-
JINTUYECKUI HeNTpau3aTop BOCCTAHOBJIEHUS, B KOTOPOM
BEJETCSI TUIPOJIM3 MOUYEBMHBI U BOCCTAHOBJIEHME MOHOOK-
cujia a30Ta 00pa30BaBIIMMCS aMMUAKOM; OKMCIUTEIbHBII
HEUTpau3aTop, Tae yAaasieTcss W30bITOUHBIM aMMuak
(NH; + O, = N, + H,0); cucrema n03upoBaHust MOYEBH-
Hbl. [TocneaHsst COCTOUT U3 TepMETUYHOTO 6aka, B KOTOPOM
MOAAePXKUBAETCS U30BITOUHOE NaBJIeHUE; TPyOOIPOBOIOB,
creuraabHON (hOPCYHKHU; BJEKTPOHHOro OJ0Ka yrpasie-
HMSI, KyJa BBOAUTCS MHMOpMalMs o mapameTpax au3ess 1
TeMIlepaTtype oTpaboTaBILMX ra3oB, a TAKXKe UX COCTaBe, B
TOM umcie KoHueHTpauuu NO.

IIpouecchl GUHUIIHON OYMCTKY OTPaOOTABIIMX ra3oB
OT OKCHUIIOB a30Ta IMpeaycMaTpuBalOT OO0E€3BpeXMBaHUE
HeNpopearunpoBaBILIETo M0 TeM UM WHBIM MPUYMHAM aM-
Muaka. CJIOXKHOCTHU 3TOM CTaJuM CBSI3aHbI C LIEJIEBBIM TMO-
JIydeHHEM B pe3yJIbTaTe peakKlui MMEHHO MOJIEKYJISIPHOTO
asora (peakumsa 4NH, = 30, = 2N, + 6H,0), a He Bo3-
MOXKHBIM OKHMCJICHAEM €ro 0 MOHO- WM JUoKcHaa (peak-
uun 4NH; + 50, = 4NO + 6H,0 u 4NH; + 70, + 6H,0).

M3 Bcero ckazaHHOIO HalpallvMBaeTcsl BHIBO: JUIS pea-
msauuu SCR-NH;-nmpoecca HEOOX0AMMBI KaTaau3aTo-
pbI TpeX BUIOB — IS pas3jIOXeHMS] MOUYEBUHBI; BOCCTa-
HOBJIEHUS OKCHJIAa 230Ta aMMMAKOM U HEWTpAIU3ALMU U3-
OBITOYHOTO aMMUaka. Bo3aMoxxHbI Iu oHU? BroHe.

Tak, B KauecTBe KaTaJiM3aTopa Pa3jioXeHUs MOYEBUHBI
MOXHO HCIOJIb30BaTh OKCUJ aJlOMUHMS, IJIsI peakKuuu
BOCCTAaHOBJICHUSI OKCHUIOB a30Ta — KaTaJM3aTOPhbl Ha OC-
HOBE OKCUJOB BaHaIUsl U TUTaHA, a 111 GUHMIITHON OUK-
CTKM — MeTaJUIbl TIJIATUHOBOM T'PYIIIIHI.

HekoTophbiii omnbIT pa3pabOTKM TaKUX KaTaJau3aTOPOB
umeerca B HAMMW: 3nech co3gaHbl TUTAaH-BaHAOUEBbIE Ka-
TaJIM3aTOPHI OJIOUHOTO TUTIA C JOCTATOYHO IIUPOKUM TEM-
rnepaTypHbIM IMaIia30HOM. B oTiimure OT TpaauLMOHHBIX
OHU COXPAHSIOT CEJIEKTUBHOCTb MPU BHICOKMX TeMIIepaTy-
pax, He oOpa3ys BTOPUUHOIO MOHOOKCHIA a30Ta 3a CUeT
OKHCJIEHMSI aMMMaka. bojiee Toro, paspaboTaHa CBOsI CUC-
teMa SCR-HelTpanu3aiy OKCHUIOB a30Ta.



IToMmuMo amMuUHOTpyNMN B KayeCTBE BOCCTAHOBUTEJEH
MOTYT OBITh UCIIOJIb30BAHbI U YIJIEBOAOPOIbI, B TOM UHCIE
nusenbHoe TormBo — SCR-HC-mpouecc. OmHako oH
MOXET OBITh peaIn30BaH B Y3KOM TeMIIepaTypHOM UHTEp-
BaJie, CO CTOPOHBI HU3KHMX TEMITEpATyp OTpaHWYEHHBIN Ta-
KOW, IIpU KOTOPOI oOOecIeurBaeTCsl JOCTaTO4YHas JJIst
MPaKTUYECKUX LieJIeli CKOPOCTb peakllii BOCCTAHOBIEHUS
OKCHJIa a30Ta MOHOOKCHUIIOM YIJIepofa M HEeCTOPEBIIUMU
YIJIeBOIOPOJaMHU, & CO CTOPOHBI BLICOKMX — HayajloM MH-
TEHCHBHOTO OKMCJICHUSI BOCCTAHOBUTEJICH, T. €. X COXpa-
HEHMEM JIJIs1 BbIMOJHEHUSI BOCCTAHOBUTEIbHBIX (DYHKLIMHA.
M3-3a 9ero 3TOT METOA M He TTOIYYUII IITMPOKOTO PaCIIpo-
CTpaHeHMUsI.

T'opasmo GoJee TyooKyio (10 95 %) OYMCTKY OT OKCH-
JIOB a30Ta MOXET OOECIeUUTb TeXHOJOTHUsI, YCIOBHO Ha-
saHHasg NO,-ancopOep. DTa MHTEHCUMBHO pa3BUBaEMasi B
MocJeHUe Tobl TEXHOJIOTUSI IPUMEHMMA KaK Ha JBUra-
TEJISIX C UCKPOBBIM 30KUTAHUEM, TaK W Ha M3ENIsIX, IPUYeM
Ha TIOCJEMHMX TIPOrHO3UPYETCS AOCTUXKEHHe Haubosee
CTPOTMX IO OKcHaaMm azora HopM "EBpo-5" — 2 1/(kBrT).

IMpuHIMn aeiicTBUs amcopbepa 3akioyaeTcsl B Mpea-
BapUTEJIbHOM OKUCJIEHMM MOHOOKCHIIA a30Ta B €T0 IUOK-
CUJl Ha TIJIAaTUHOBOM KaTaJlu3aTope, IMocje 4ero TUOKCHI
B3aMMOJIEMCTBYET C OKCUIOM MJIM KapOOHATOM ILETOYHO-
3eMeJIbHOIO MeTasula (B YaCTHOCTH, Oapust), oOpa3yst HUT-
pat Gapus.

Ilo mepe pacxonoBaHMsl KapOOHaTa WM oKcuaa Oapust
BO3HUKAET MOTPEOHOCTb B pereHepaivu (BOCCTaHOBJICHUU
CMOCOOHOCTY XMMUYECKH CBSI3bIBATh OKCHIBI a30Ta) afcop-
Oepa M yTWIM3aLMKU HAKOIJIEHHbIX OKCUIOB. Jljisi aTOro B
MOTOK OTPabOTABIIMX Ta30B WHXEKTUPYETCS HEOOJbIIOE
KOJIMYECTBO TOILIMBA, KOTOPOE 3a CUET B3aUMOAEHUCTBHYS Ha
IJIaTUHE C KHUCJIOPOIOM KPaTKOBPEMEHHO, B TeUeHME He-
CKOJIBKMX CEKYHI, Pa3orpeBaeT MU TEePMMUECKU pazjiaraet
HUTpAT 0apusi, a TAKKE CO3MACT BOCCTAHOBUTEIBHYIO WU
ONM3KYI0 K HelTpaibHOM aTtMocdepy. B Takux ycioBusix
CTAHOBUTCSI BO3MOXHBIM XapaKTePHbIA i1 OEH3UHOBBIX

JIBUTaTesiell MpoLEecC TPEXKOMIIOHEHTHOM HeNTpaiu3aluu,
npu KotopoM Ha Pt-Rh- wiu Pt-Pd-Rh-karanuzaTopax ok-
CHUJbl a30Ta BOCCTAHABJIMBAIOTCSI MOHOOKCHUIOM a30Ta WJIU
HECTOPEBIIMMU YIJIEBOJOPOIAMU JI0 MOJIEKYJISIPHOTO a30Ta.

K coxaneHuto, B OTHOLIEHUM au3eseil (Kak, BIIpOYeM,
u 6eH3nHOBBIX JIBC) nMeeTcs MHOTO HepelIeHHbIX MTPo-
0JieM, CBSI3aHHBIX TMPEXIe BCEro ¢ HeCTallMOHAPHOCThIO
YCIIOBUI — IIMPOKUM MUAITa30HOM PabOUYrXx TeMITepaTyp,
COCTaBOB M PacxoJ0B OTPabOTABIIMX Ta30B, MPU KOTOPHIX
JTIOJKHBI COTJIAaCOBAHHO JIEMCTBOBATh KaTtaau3aTopbl. EcTh
U MaccorabapuTHble orpaHuyeHus1. O0beM 0TpaboTaBILIUX
ra3oB COBPEMEHHBIX JU3eJel TPY30BOro aBTOMOOMJISI WU
aBTobyca moliHocTbio 300—400 kBT (400—540 1. c.) mpe-
Bermaer 1000—1200 m3/4, a momycTHMBble Ta3oBble Ha-
IPY3KH, MPU KOTOPBIX 0OecrieunBaeTCsl BOCCTAaHOBJIEHUE
OKCHMIOB a30Ta, — He 6osee 50 Thic. 4 L. TaknuMm obpazom,
HEeoOXOAUMBI 00BEM OCHOBHOTO KaTajJM3aTopa OKa3blBa-
ercst o3k K 20 ov>. Ecout xe YYeCTb U KaTaju3aTophl,
JNEWCTBYIOIIME MO TMPUHIIMITY pasjioXeHUs KapOoMuia,
OKWCJIEHUST M30BITOYHOTO BOCCTAHOBUTEISI, TO 00bEM He-
00XOIMMOM KaTaTUTUYECKOI 3arpy3Ku TOJBKO ISl HEM-
TpAJM3aLi OKCHIOB a30Ta MOXET BO3PAcTH 10 50 aM-.
IIpu 3agaHHOI MOCIeA0BaTEILHOCTY Pa3MELLIEHUST KaTalu-
3aTOPOB TMAPABIMYECKUE TTOTEPU HA HEUTPATM3aTOPE OKCU-
JIOB a30Ta MPEACTaBISIOTCS JOCTAaTOUHO cepbhe3HbIMU. Kpo-
Me€ TOTO, CJIeyeT UMETh B BUAY, UTO JIJIs1 BHITOJIHEHMS TI€P-
CMEeKTUBHBIX 3KOJOTMUECKUX HOPM CHCTEMa BBIMYCKa B
CBOEM COCTaBe NOJDKHA MMETb HE TOJbKO HEWTpaau3aTop
OKCHMIOB a30Ta, HO U (OUJILTP TSI AUCTIEPCHBIX YaCTULI.

IIpu Takux CTPYKType BBIITYCKHOTO TpakTa (CM. pUCy-
HOK) M pacxojiax oTpaboTaBIIMX ra30B 00€CIeUUTh TOIyC-
tuMoe (Ha ypoBHe 7,0—8,0 xI1a) mpu pa3zymMHBIX rabapuT-
HBIX pa3Mepax HelTpaiu3aTopa JaBjieHue KpaiHe 3aTpyi-
HUTENbHO. B 3T0M CBSI3M 0HON M3 HamboJiee aKTyalbHbIX
3aja4 SBJISIETCS] CUHTE3 KaTajanu3aToOpoB, CIIOCOOHBIX pabo-
Tath niput Bbicokmx (100—200 Thic. 4 ) ra3oBbIX Harpys-
Kax (00ObEMHBIX CKOPOCTSIX).

VK 621.43.018.7

ITrOorrAMmMaA MBK:
OIIPEJAEJEHUE IIOTPEBHON
MOIITHOCTHU JIBUTATEJIS
JUIS ITIOJTHOITPUBOJIHOT'O
ABTOMOBWJIS

Kang. texn. nayk U.A. TIJIMEB,
n-p texH. Hayk B.B. MOCKOBKHMWH

AHanu3 nomxoJoB K BbIOOPY MOTPEeOHON MaKCUMallb-
HOIi MOILIHOCTU ABUTATENs AJIsl MOJHOMPUBOIHOTO aBTO-
MOOWJIS TTOKa3bIBAET, YTO PACYET OOBIYHO BEAETCH, UCXOMS
U3 OJHOTO YCJIOBUSI — OOECreueHUs] TBUXEHUSI C MAKCH-
MaJIbHOM CKOPOCTBIO Ha ac(haabTUPOBAHHBIX JOPOTax Bbl-
cokoro kauectBa. OJHAKO B TEXHWYECKOM 3aJaHUU Ha
MPOEKTUPOBAHUE TAKUX aBTOMOOWJIEH, KPOME 3HAYEHMS
MaKCUMAJIbHOW CKOPOCTU ABUXEHUSI OJAUHOYHOIO aBTO-
MOOWJIS, KaK MPaBWJIO, YKa3bIBAIOT CPEAHIOI CKOPOCTH
JNBUXEHUS] OJMHOYHOTO aBTOMOOWJISI 1O TPYHTOBBIM J0-
poraM yIoBJIE€TBOPUTEIBHOTO COCTOSIHUS CO CPETHUM 3Ha-

8

YeHWEM OIIEHOYHOTO  IIOKa3aTessl  JTOpor
¥, = 0,07 (OCT 38.001.520), a Takxe cpen-

= HIOI0 CKOPOCTh OYKCHPOBAHUsI MOJHOCTBIO 3a-

TPY>XEHHBIM TOJHOMPUBOJHLIM aBTOMOOWJIEM
TaKOTO K€ aBTOMOOWJIA IO Pa3IMYHBIM OPO-
ram. Y 370 MOHSITHO: MOJTHOMPUBOAHBIN aBTO-
Moouis — ATC cneuuanbHOro Ha3HauYeHUs,
KOTOPOE JOKHO OMHAKOBO XOPOIIIO paboTaTh
B LIMPOKOM JIMarna30He JOPOXKHBIX YCIOBUIA.
Ho Takast mmpora TaKTUKO-TeXHUUYECKUX TpeOOBaHUIA
3aCTaB/IsIeT KOHCTPYKTOpPA OYEHb BHUMATEIbHO OTHOCUTD-
csl K BbIOOPY MaKCHMaJbHOM MOIIHOCTHM IBUTaTessl ISt
naHHbiX ATC, MOCKOJIbKY OT MPaBUJIBHOTO €€ Ha3HAYEHUS
3aBUCAT M Macca (IojHasi M CHapsDKeHHas), U pa3Mephl
arperaToB aBToMoOWJsl. M 31€Ch HEOLlEeHMMYI0 TTOMOLIb
MOXeT oKa3aTh pazpadoraHHass B HAMMU u anpobupoBaH-
Hasl HAa MHOTMX MOJEJSIX aBTOMOOWJIE KOMMbIOTEpHas
nporpaMmma MBK 1151 KOMILUIEKCHBIX MCCIIEIOBAaHUIA TOTI-
JIMBHOW 9KOHOMUYHOCTU, CKOPOCTHBIX CBOMCTB M BbIOPO-
COB BpPEIHBIX BELIECTB: OHA AA€T BO3MOXHOCTb ONpeEle-
JISITh, KaK MepeyrcIeHHbIE BbIlIe TapaMeTpbl aBTOMOOUJIS
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BJIMSIIOT HAa 3HaY€HUE NOTPEOHON MaKCUMaIbHOI MOIIIHO-
CTU ero aBurates. sl 4ero pacCMOTpUM caM JBUTaTelb
U ero paboTy MPUMEHUTETBLHO K CEMEMCTBY IMOJTHONPU-
BOIHBIX aBTOMOOMJIEH, XapaKTEPUCTUKHU KOTOPHIX MPUBE-
NeHbl B Tabd. 1. A 1s MpocToThl OyIeM CUMTaTh, YTO BCE
ABTOMOOWJIM MMEIOT OECKANOTHYI0 KOMIIOHOBKY, KY30B C
TEHTOM U BIIMCBIBAIOTCSI B K€JIE€3HOAOPOXHBINA rabaput
02BM, yHuduumrpoBaHbl 110 KOpoOKe mepenad, pa3gaTou-
HOI1 KOPOOKe, MOCTaM, KOJIECHBIM PEAyKTOpaM M LIMHaM.

MolHOCTHOM 6ajlaHC Tpex aBTOMOOWJIEH JaHHOTO ce-
MeicTBa MPpY MX ABUKEHUU C MAaKCUMAaJIbHBIMU CKOPOCTSI-
mu 100 m 120 kM/49 ipuBenieH B Tab:1. 2. VI3 Hee BUIHO: yBe-
JmaeHue ckopoctu co 100 mo 120 km/4, T. e. Ha 20 km/4,
MOBBIIIAET 3aTPaThl MOILIHOCTU Ha MPEOJ0JIeHUE adpoIn-
HaMMUYeCKOIro COIPOTUBJIEHUS Oojiee ueM B 1,7 pasa, Io-
Tepu B TpaHCMHUCCUH — B 1,46 pa3a, a Ha CONPOTUBIICHIE
mrH 1 goporu — B 1,31 pa3a. B pe3ynbrare, Kak mokasan
pacueT ¢ nomoliubio MBK, morpe6Hast nis obecrieueHust
JIBMKEeHUSI co cKopocThio 100 KM/4 MaKCMMallbHasT MOIII-
HOCTb JBMTaTesieil pUBeIeHHbIX B TaOJULIE aBTOMOOWIIEH
COCTaBUT (C HEKOTOPBIM 3aI1acoM) COOTBETCTBEHHO 147, 164
u 100 kBt (200, 225 1 270 1. ¢.), a co 120 km/u — 221, 250
n 294 kBt (300, 340 u 400 1. c.).

Tabnuua 1
ABTOMOOMIIB )
MoKasaress ¢ KOJIECHOM (hOopMYyJIOi
4 x4 6 x6 8 x8
I'py30omoabeMHOCTD, KT 4000 6000 | 10 000
IMonnast macca, Kr 12 000 | 14 900 | 22 100
JloGoBas oAb, M2 6,65 6,65 6,65
KoadduumenTasponnnamuueckoro | 0,82 0,82 0,82
conporusiaennsa C,
Panuyc xaueHus koneca, M 0,59 0,59 0,59
KoaddunmenT conporusnenus 0,0115 | 0,0115| 0,0115

KaueHUIO MpH TOJI3yYeil CKOPOCTU
(IIMHBI panuanbHble OecKaMepHbIe)

Tabauma 2

3HaYeHUs MOIIHOCTH, KBT

PacrpenesneHue Mol- (yrenpHOU MowHOCTH, KBT/T)
HOCTH U yjie/IbHoii | IS aBTOMOBIIIS C KOJIECHOM (hopMyJToit

MOIIHOCTH
4 x4 6 x6 8§ x 8

Ha nipeonosnenue aspo-
JIMHAMUYECKOTO COMPO-
THUBJIEHUSI TIPU U, 0

100 km/4
120 xkm/4

Ha nipeononenue co-
MPOTUBJICHUS IUH U
JOPOTHU MPU V. 0

71,70 (5,97) | 71,70 (6,28)| 71,70 (3,22)
123,80 (10,24) | 123,80 (8,25)| 123,80 (6,31)

100 xkm/4 47,00 (3,90) | 58,51 (3,93)| 86,11 (3,89)
120 xkm/4 62,04 (5,17) | 76,47 (5,13)| 112,24 (5,08)
IMoTtepu B TpaHCMUC-
CHM TIPH U
100 km/9 2421 (2,02) | 32,69 (2,19)| 40,11 (1,82)
120 xm/4 35,32 (2,94) | 47,62 (3,17)| 57,70 (2,61)
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Puc. 1. 3agucumocmov nompe6Hol MowHocmu 0gueamens om MaKcu-
MAAbHOU CKOPOCMU U NOAHOU MACCHI A8MOMOOUNS:
I—m, =12000 kr; 2 — m, = 14 900 kr; 3 — m, = 22 100 kr

Kpowme Toro, ux Toii e TaOJIHIIBI CJIEAYET, YTO C POCTOM
TTOJTHOM MacChl CyMMAapHBIN TTOKa3aTeNlb YISAbHON MOIII-
HOCTM CHMXaeTcs. Tak, aJisi aBTOMOOWJISI ¢ KOJIECHOM (pop-
Mysoil 4%X4 npu obecrieyeHUM OBUXKEHUSI CO CKOPOCTHIO
120 kM/4 MakcuMaJIbHOE €ro 3HaueHue paBHo 18,4 KBt/T,
unu 25 n.c./t; nast aBromobmiieir 6X6 u 8X8 cOOTBETCT-
BeHHO 16,6 u 13,2 xkBt/T, miu 22,6 u 18,0 n.c./1. Ta xe
TEHICHIINS COXpaHSETCS W U ABMKCHHUSI STHX aBTOMO-
Ouseit ¢ MakcuMaibHOI ckopocThio 100 KMm/4. YBenuue-
HME e Pa3HUIIBI MEXIY MaKCUMAaTbHBIMU CKOPOCTSIMHU JIO
30 kmM/4 (90—120 KM/4) U3MEHsIET 3HaYeHUE TOTPEOHOM
MOIIHOCTU BiBOE (puc. 1).

Bce aT0 Ha acanbre. JIBUXKEHME XK€ 110 TPYHTOBBIM J10-
poraMm ¢ BBICOKOI CKOpPOCTBIO TpeOyeT, YTO XOpPOIIO W3-
BECTHO JIIOOOMY BOIUTEJIO, €1IE 00JIee 3HAUUTEbHbIX 3a-
TpaT sHepruu. IIpaBna, onpeneanTb ypoBeHb 3TUX 3aTpaT
C YY4ETOM KOJIe0aHMi1 ITOAPECCOPEHHBIX M HETIOAPECCOPEH-
HBIX Macc 1 pabOTHI ITOABECKU IIPU OOIIEITPUHSITBIX TEX-
HOJIOTHUSIX PacUeTOB MOBOJBLHO HEIIPOCTO, TaK KakK TpedyeT
CO3TaHUS CIOXKHBIX MaTeMaTHYECKUX MOJIEIICi aBTOMOOM -
11 1 goporu. OmHaKO aBTOPBI CUUTAIOT, YTO PEIICHUE TaH-
HOI 3aa4v MOXHO YIPOCTUTH. JIJIsT 4ero HY>KHO MCIIOJb-
30BaTh 3HAYEHUA OTHOCHUTENBHOTO Ko3(duumenTta ¥y
CYMMAapHOTO COMPOTUBJICHUSI ABUXKEHUIO, KOTOPOE XapaK-
TEepU3yeT TPYHTOBYIO IOPOTY YIOBIECTBOPUTEIBHOIO CO-
crosgHus (OCT 37.001.520—96 "Kateropuu MCIBITaTEIb-
HBIX gopor. [TapameTpbl u MeToAbl UX OIpeAeaeHus"), 1
CpeHEl CKOPOCTH IBUXEHHUS T10 3TOoi nopore. Benb Wy —
TToKa3aTesb KOJIMYECTBEHHBIN, IIPENCTaBISIONINN CcOOOM
OTHOIIIEHNEe CYMMapHOTO pacxola TOTUIMBA, 3aTpavymBac-
MOTO aBTOMOOMJIEM Ha MPeoAoJIeHIE BCeX CUJT COMTPOTUB-
JICHUsI IBUXKEHMIO (KaYeHUIO, B TOM YMCJE C TPULICTIOM,
MoAbEMY, Ha TOBOPOTE, a3pOAMHAMUYECKOTO, MHEPIIUH,
KoJIe0aHU I MOAPECCOPEHHBIX U HEMOAPECCOPEHHBIX Macc),
K peaM3yeMOi CKOPOCTH IBYIKECHHMS. 3HAUYNT, OTTATKHBA-
SICh OT (DOPMYJIBI CYMMapHOTO Pacxola TOIUIMBA M 3amaH-
HOU CpemHell CKOPOCTU ABMXKCHUS OTMHOYHOTO aBTOMO-
OWJIS TI0 TPYHTOBBIM JIOPOTaM YIOBJIETBOPUTEIBLHOIO CO-
CTOSTHMSI, MOXHO TIEPEHTH K OIpemesicHUI0 ITOTPpeOHOM
3((HEKTUBHONM MOIIHOCTU ABMUTATENIsI, HEOOXOIUMOM IS
JIIBUDKEHUSI B JAHHBIX yCIoBUsSIX. M XOTS mpu 3TOM Heyc-
TaHOBUBIILIEECS] IBMKEHUE C TMIEPEMEHHON CKOPOCThIO 3a-
MEHSIeTCSl Ha yCTaHOBUBILIEECS, BEJIMUMHA PACCUYMTAHHOM
TaKUM 00pa30M MOIIHOCTH OyIeT ONpPeaeIIsITh TPUHLIMIITN -
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aJTbHYI0 BO3MOXKXHOCTBH IBIKCHUS C 3aMaHHON CpemHei
CKOPOCTBIO.

TakoBbl 001IMe cooOpaxeHus. Ecim e roBoputh o
KOHKPETHOM TEXHOJIOTMM DPAacyeTOB, TO OHA CBOIUTCS K
CIIEYIOIIEeMY.

1. C nomouiwto nporpaMmmbel MBK onpenensiercsi KoH-
TPOJIBHBII PACXON TOIUIMBA IIPU IBIDKCHUM aBTOMOOMIIS
o achaybTOBOM TOpore co cKopocThio 60 KM/4. (B gact-
HoOCTH, It aBToMOOWIS 4x4 310 20,7 1/100 KM, 6X6 —
24,6 1/100 kM, 8%8 — 30,5 /100 kM.)

Y v
2. Tlo dopmyre n= —2-2 y3 OCT 37.001.520—96
O
BBIYMCIIICTCS KO3(MDOUIIMEHT 7 CBA3W, XapaKTePHBIA IS
kaxpaoro tuna ATC (‘IJM — KO3(GUIIMEHT COMPOTUBIICHUS

ABIDKCHUIO TMHAMOMETPHYECKOiA IOPOTU HA CKOPOCTH U (y;
QKp — KOHTPOJIbHBIN pacxoj TOIUIMBA, IMOJYYEHHBIN MO

pe3y/ibTaTaM MCIBITAHUNA MPU ONpEIeeHUN TOILUIMBHOM
XapaKTepPUCTHUKH; U, — CKOPOCTb, COOTBETCTBYIOWAs O, .,
MpUYeM JJIsI TPY30BbIX aBTOMOOMIICH, KaK IPaBUjIO, OHA
paBHa 60 kM/4); ¥ = Jo T 1, e f, — KoadduumeHt co-
NPOTHUBJIEHUS] KAYEHUIO NTPY JAHHOM CKOPOCTH; f,, — KO-

3¢bdGULIMEHT adPOAMHAMUYECKOTO COMPOTUBICHUS, IS
pacuyeTa KOTOpbIX ¢ TToMolllpto TporpamMbel MBK cHauana
HaXOJST CUJIbl COMPOTUBIEHUSI KAUEHUIO U a3POJAUHAMMU--
YECKOTO COMPOTUBIICHUS).

3. 3HaueHMe OTHOCUTENBHOIO Koahduuuenta V¥
J
CYMMapHOTO COIIPOTHBJICHUS ABMXKCHUIO Ha j-UI mopore
naet popmyna ¥y = n—! (Qj — CpedHMIA pacxo TOILIM-
j v;
J

Ba Ha j-U mopore, U; — CPelHsAsA CKOPOCTh IBMXEHUs Ha

3TOI Jopore).

4. cnione3ys 3HadeHns Py U CpeHel CKOPOCTH IBUKE-
HUSI 110 TPYHTOBBIM JIOPOTaM YIOBJIETBOPUTETLHOTO COCTOSI -
HMS, 3allMCaHHbIe B TEXHMYECKOM 3alaHMM, 10 (hopmyrie

Yy v i 3
Qj = —L- pacCUYMTHIBAECTCSI CPEIHUI pacXo Qj TOIUIMBA.
n

5. TlockonbKy pacxoll TOIJIMBA Ha €IMHUILY Ipobdera
(1/100 kM) cBs3aH ¢ 3 GEeKTUBHON MOLIHOCTbIO 3aBU-

8N,
pv

CUMOCTBIO Qj =100 , TI€ g, — CPEIHMIA yIeabHbIH
a
3(@EeKTUBHBIN pacXod TOIJIUBA MPU U3MEHEHUM YacTO-

Thl BpallleHUsI KojieH4aToro Bana asurartesss ot 1000 mo
1900 mur—!, N , — 9(dexTUBHAA MOLIHOCTD, p — TLIOT-
HOCTB TOTIINBA U v, — CPEAHSASA CKOPOCTH aBTOMOOWJISA, TO

N,=0,01 9Py
8e

B xauyecTBe mpuMepa B Tab1. 3 TIpUBEICHBI NCXOMHBIC
JIaHHbBIE U PE3YybTaThl pacueTa TpedyeMoil a(pdheKTuBHOI
MOIITHOCTH IS TPeX PacCMaTPpUBACMBIX ITOJTHOIIPHBOI-
HBIX aBTOMOOWJIelt ceMelicTBa IpPU CpedHEell CKOpPOCTHU
IBIDKEHHUSI TI0 TPYHTOBOM HOPOTE YIOBJIETBOPUTEIHHOTO
COCTOSTHUSI, PAaBHOM 55 KM/4, a Ha pUC. 2 — XapakTep ee 13-
MEHEHUS TIPU IBVDKEHUHN TI0 TPYHTOBOM MOPOTE C pa3idd-
HBIMU CPECAHUMU CKOPOCTAMMU.

Kak BuouM, yBeJIMYEeHHE CPEOIHHMX CKOPOCTEW IBIIKE-
HUS ¢ 45 10 65 KM/4 yIBawBaeT MOTPEOHYIO MOIIHOCTD.
[Tpu 3TOM ee urcleHHbIe 3HaUeHUsI — OJHOTO TMopsIaKa CO
3HAYCHUSIMM TIOTPEOHBIX MOIITHOCTEH IIPU IBIDKEHUH C
MaKCUMAaJbHBIMU CKOPOCTAMU Mo acdanbty. M ecnu co-
BMECTUTb OCHU abcuucc puc. 1 U puc. 2, To nojaydaercs
(puc. 3) oyeHb HamIsiAHAs KapTWMHA, XapaKTepU3yIoLlasl
BO3MOKHOCTH IBVIKCHMSI aBTOMOOMIICH ¢ TeMU WUIA MHBI-
MU CKOpOCTSIMU. B yacTHOCTH, M3 pUCYHKA BUITHO, YTO aB-
TOMOOWIIb C KOJIECHOI (hopMynoit 8 X8, KOTOPHIi TIpH ABU-

Tabnuua 3
ABTOMOOMITH C KOJIECHOU (hopMyoit
ITapameTtp
4 x4 6x6 8 x8

['py30noabeMHOCTD, KT 4000 6000 10 000
IMonHas macca, Kr 12 000 14 900 22 100
CKOpOCTb TPpU OTIpeeIeHU KOHTPOJIBHOTO pacxoia TOIIMBa, KM/4 60
KoHTposbHBIN pacxoa TorumMBa npu ckopoctu 60 kM/4, 1/100 km 20,7 24,6 30,5
Cunbl, H (xrc), mpu ckopoctr 60 KM/4:

COINPOTHBIICHUS] KAYEHUIO 1480 (150,0) 1834 (187,1) 2711 (276,6)

A9POAMHAMUYECKOTO COMPOTUBIIEHUS 928 (94,7) 928 (94,7) 928 (94,7)
Koadduumentsr mpu ckopoct 60 KM/4:

COIPOTUBIICHUSI KAYCHUIO 0,013 0,013 0,013

a3POIMHAMUYECKOTO COITPOTHBIICHUS 0,008 0,006 0,004

CONPOTUBJICHUS TBUXECHUIO TUHAMOMETPUYECKON JOPOTU 0,020 0,019 0,017

cBa3u, 100 KM2/KBT' q [KMZ/(JI. c. )] 0,059 (0,08) 0,046 (0,062) 0,033 (0,045)

OTHOCUTEJIbHBIII CYMMapHOI'O COIPOTUBJICHUS NBUKEHUIO 0,07 0,07 0,07
CpenHue:

CKOPOCTb JIBUXKEHUSI IO TPYHTOBBIM J0POraM YIOBJIETBOPU- 55 55 55

TEJILHOTO COCTOSIHUSI, KM/4

pacxon TorunBa, Ji/100 km 64,9 83,5 116,6

yaenbHbIN 3DEKTUBHBII pacxof TOIUMBa, Kr/KBT * 4 [Kr/(J1. c. * 1)) 0,149 (0,20) 0,150 (0,20) 0,150 (0,20)
I11oTHOCTH TOIIMBA, KI/JT 0,84 0,84 0,84
Tpebyemast apdexkTBHAsE MOIIHOCTD, KBT (1. C.) 202,0 (272,7) 257,3 (347,7) 359,1 (484,8)
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Puc. 2. 3asucumocmv nompebroii mowHocmu dsueamensi om cpeoHei
CKOPOCMU U NOAHOU MACCHI ABMOMOOUASL NPU €20 OBUNCEHUU NO SDYH-
MoBbIM 00POaM:

1—m, =12000 kr; 2 — m, = 14 900 kr; 3 — m, = 22 100 kr

xar
3680
1
2944 /y {
2
A v
M 2208 0 // !
/ 1 // L+ 3
1472
" -
13
736
0

40 50 60 70 80 g0 100 110 KM/y
V ———

Puc. 3. Uzmenenue nompebHoi mowHocmu osueamens 8 3a6UCUMO-
cmu om CKOpOCmu OBUNCEHUs. ABMOMOOUNSL U €20 NOAHOU MACCbl NPU
deudiceHuu Ha acgharbme u NO PYHMOBLIM OOPOAM:

1 — m, = 12000 xr; 2 — m, = 14 900 xr; 3 — m, = 22 100 kr

>KEHWHM TI0 TPYHTOBOM TOPOTe CO CKOPOCTHIO 55 KM/T T0JT-
X€H UMeTh 3((PEeKTUBHYIO MOIIIHOCTD ABUTATEIIS, PABHYIO
265 kBt (360 71.c.), Ha acdanbTe MOXET pa3sBUTh MaKCH-
MaJIbHYIO CKOPOCTh 114 KM/4; eclii MOILIHOCTb €T0 IBUTa-
tens cocranisieT 220 kBt (300 71.c.), TO Mo 110CCE OH MO-
JKeT JIBUTAThCSl CO CKOPOCThblo 105 KM/4, HO ero cpeaHsisi
CKOPOCTH TI0 TPYHTOBOM mopore orpaHndeHa 50 Km/4.

Euie omHo 3ameuanue. [To OCT 37.001.520—96 moka-
3aTeb Wy I TPYHTOBBIX TOPOT YIOBJIETBOPUTEIHLHOTO
cocTosTHUS orpanndeH 3HadyeHussMU 0,05—0,09, u 3Have-
Hue ¥y = 0,07 — ux Marematuyeckoe oxunanue. Ilpu
MakcUMaibHOM 3HadeHun Yy = 0,09 morpebHas apdek-
THUBHAsI MOIIIHOCTh BBIpacTeT B 1,3 pasa.

Hanee. Kak mmokasaiym pacyeTHBIC MCCIICIOBAHMS JTBH-
SKEHUST IBYX TOJHOCTBIO TPYXKEHBIX aBTOMOOWJIE METO-
oM OyKCcUpoBaHUS (IepBhIii — TSIra4, BTOPO — MPULIEIT)
o acanbTy co cKopocThio 30 KM/4, TPYHTOBOI JOpore
YIOBJIETBOPUTEILHOTO COCTOSIHUSI CO CKOPOCTBIO 20 KM/4
¥ pa3doUTOM TPyHTOBOI TOPOTE CO CKOPOCThIO 10 KM/4 mo-
TpeOHast 3¢ GeKTUBHAS MOIIIHOCTD IBUTATEIST BO BCEX CITY-
Jasix OKa3bIBaeTcs B 2,5 1 OoJyiee pa3 MEHBIIE, YeM B pac-
CMOTPEHHOM BBIIIIE€ IBMKCHUM OIUHOYHOIO aBTOMOOUIIS.
To ecTb MOXXHO CUMTATh, YTO TIPOLIECC OYKCUPOBAHUS TIO
3aTpaTaM MOILIHOCTH HE OTHOCHUTCSI K KPUTUUYECKUM.
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IIporpamma MBK mo3Bonsier cMoneaupoBaTh JBUKe-
Hue ATC mo mpoTSLKeHHO Tpacce € €CTeCTBEHHBIMU
MoabeMaMU U CIyCKaMU, Pa3TUYHbIMU BUAAMU OMOPHBIX
MOBEPXHOCTEIl U, COOTBETCTBEHHO, HEOOXOAUMOCTBIO T1e-
peKIIoUYeHUS Tiepeaayd B 3aBUCMMOCTU OT YCJIOBUI IBUXKeE-
Hus. HanmpumMep, MoXeT 3a1aThbCs 1eIbl0 TPONUTH Tpaccy ¢
MaKCUMAaJIbHOW CKOPOCTBIO, UTO SIBJISIETCSI JOCTAaTOYHO
4yacToi 3amayeit 1Jisl MOJHOMPUBOAHBIX aBTOMOOWIIEH TTpur
BBITOJHEHUH CMEeLMabHbIX ONepaLuii.

IlonBoast uTorm ckazaHHOMY BbIllIE, €CTh BCE OCHOBA-
HUS cesaTh BBIBOA: YBEJIMYEHUE MOIIHOCTU IBUTATEsl,
0e3yCJIOBHO, MOBBIIIAET CPEIHIO CKOPOCTb IBMXKEHUSI.
OnHako 4YTO KacaeTcsl TOIUIMBHOW SKOHOMUYHOCTH, TO
3[€Ch TaKOI OHO3HAYHOCTU HET. DTO CBSI3aHO CO CJIOXK-
HOCTBIO TIPOIIECCOB, IMPOMCXOMAIINX Ha TEPEXOTHBIX pe-
KMMax MepekIloueHrs epenay py pa3roHax, noabemax,
0COOEHHOCTbIO JBMIKEHMSI Ha cryckax U T. 1. CKaxeMm,
MpU ABVKEHUM Ha 0oJjiee HU3KUX Tepenayax pacTyT J0JIu
MEeXaHWYECKHX MOTepb B IBUTaTesie U Ha MPUBOJ BCIIOMO-
raTeJIbHOro 00OpyIOBaHUS; IBMKEeHNE Ha 00jiee BHICOKUX
nepegavyax 9TU MOTEPU CHUXKAET, YTO 00ECTIeUnBAIOT JBU-
raTeiv OOJIBIIC MOIITHOCTH M TPAHCMUCCHSI C MEHBIITUM
nepeaaToyHbIM YucioM. OQHAKO MPU MPOXOXKIAECHUM JBY-
Ms$I aBTOMOOUJISIMU, ¥ KOTOPBIX U3MEHSIIACh TOJIBKO MOIII-
HOCTb JABUraTelisl, TPYHTOBOM Tpacchl MPOTSIKEHHOCThIO
28,4 XM M mepenamoM BBICOT 53 M, ymIaMM MOILEMOB U
ciyckoB 12 %, ¢ MaKCHMMAaJIbHO BO3MOXKHOI CKOPOCTBIO
BBISICHUJIOCH ciienytoliiee. [1oTHOMPUBOAHBI aBTOMOOWIb
¢ KoJiecHo# (popmyioii 8 X8 mpu nonHoi macce 22 100 kr
u 3dexTuBHON MolHOCTH aABurares 309 kBt (420 1.c.)
TIPOIIIETI €€ CO CPEeMHEM CKOPOCTHIO 68,7 KM/4, mMest 28 mie-
PEKITIOYCHUI Tepenad U pacxon TorwiBa 64,8 /100 k.
ITpu mourHocTu xe 220 kBt (300 s1.c.) ero cpenHsisi cKo-
pOCTh OKa3ajach paBHOM 56,7 KM/4, pacXol TOILIMBA MPU
31 nepexmoueHuu nepenad — 61,3 1/100 km. To ecThb yBe-
JIMYEHUE MOLIHOCTH ABUraTess B 1,4 paza npusesio K no-
BBIIIEHUIO CPEeHEN CKOPOCTH MPOXOXIEHUS Tpacchl Ha
21 % (cootBeTcTBeHHO Ha 21 % CHU3MWIOCH BpeMsl TIPOXO-
XIEHUST TPAcChl) M pacxoma TorwimBa Ha 5,7 %. boree Toro,
MpU ONpeneSIeHHbIX A0padOTKax IBUraTesieil MOBBIIIEH-
HOI MOIITHOCTU Pacxoj TOTJIMBa aBTOMOOUJIEN MpHU Mpo-
XOXIEHUM TPACC MOXET CTaTh HIKE PacXoja TOITUTMBA aB-
TOMOOWJIEN, OCHAILEHHBIX JBUTATEISIMU MEHbBIIEH MOIIl-
HocTh. KOCBEHHO 3TO MOATBEPXAAETCSI CTATUCTUYECKUMU
MaHHBIMM MCTbITaHUU aBTomoe3noB Ha IlTyTraprckom
KoJblle: 3a mociaenHue 20 JeT MOIIHOCTb IBUTaTesieil aB-
TOIOE3/I0B YABOMWJIACh, B Pe3yJbTaTe CPeAHsIsSi CKOPOCTb
BO3pocia Ha 25 %, pacxon TOIuIMBa cCHU3WICA Ha 22 %.

Takum oOpa3zom, mpu BbIOOpE MOTPEOHO MOIIHOCTHU
JIBUTATENIS1 TOJHOIPUBOAHOTO aBTOMOOWJISI HEOO0XOAUMO
paccMaTpuBaTh 3aTpaThl MOIIHOCTH TIpU IBUXKEHUU C
MaKCUMaJIbHBIMU CKOPOCTSIMU 1O achajbTy, BO3MOXHbIE
3aTpaThl MOLIHOCTU MPU JIBUXEHUM O TPYHTOBBIM JOPO-
ram yJ0BJIETBOPUTEILHOIO COCTOSIHUSI, TMHAMUKY MTPOXO-
JKIEHMST TTPOTSIKEHHBIX TPAcC C Y4ETOM UX €CTeCTBEHHOro
npoduns. Hanbonbliiee 3HaueHUEe NOTPeOHOM 3 (PeKTUB-
HOM MOIIHOCTA M3 PACCMOTPEHHBIX BEJIWYUH ITO3BOJIUT
pPacCYMTHIBATh HA CO3AaHKUE BHICOKOIMHAMUYHOTO TPaHC-
MOPTHOTO CPENCTBa C MPUEMJIEMOM TOIJIMBHOW 3KOHO-
MMYHOCTHIO.
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HABECHBIE ADPOJIUHAMUWYECKUE
BJIEMEHTBI KAK CITOCOb
CHUXKEHUA PACXOJA TOILIMBA
ABTOMOBWIEM

I-p texn. nHayk A.H. EBTPAD®OB, A.b. XKYPOB
MIny

TIpoeKTUPOBUIMKY M TPOM3BOIUTEIN JIETKOBBIX aBTOMOOWMICH
MPEeKPacHO 3HAIOT, YTO OT a’pPOIUHAMUKK (POPMBI Ky30Ba BO MHO-
TOM 3aBHCHT TOIUIMBHAsI 5KOHOMHYHOCTD HaHHoro Tumna ATC. Oco-
OCHHO Ha OOJIBIIMX CKOPOCTSIX NBWKeHUs. Bemb cua comportubiie-
HUS IBVDKEHUIO MPSIMO TTPOITOPLIMOHAIBHA KBAIPaTy CKOPOCTH.

Tem He MeHee ecii TTIOCMOTPETD Jaxe Ha caMble COBPEeMEHHbIE
MOJIEJIA, TO Y HUX KO3(PGULIMEHT a3pOAMHAMMYECKOTO COMTPOTUB-
JIeHust HaxoauTcs tae-to Bom3n 0,3—0,4 1 He UMeeT TeHACHIIUN
K cHkeHuto. CripamuBaercs: moyemy? OTBET OUYEBHIEH: a3pOay-
Hamuyeckast jpoBogka ATC — mpolecc TPyIOEeMKU M JTOPOTO-
crosiuuii. KpoMe Toro, MaccoBblii MOTpeOUTENb HE OY€Hb, MSITKO
TOBOPsI, OPUEHTUPYETCS] B TAKMX TOHKOCTSIX.

XoTs mocjenHee U HE COBCEM BEPHO: MHOTHE aBTOFOOUTEN
NIAaBHO Y€ CTaBSIT HaBECHBIC 3JIECMEHTBI, TTO3BOJISIONINE 3aMETHO
YIIYYIIUTh 00TEKaeMOCTb aBTOMOOMJISI, CHU3UTD €0 a3pOIuHaAMM-
4ecKOoe COMPOTUBJICHUE U JeMCTBYIOLLYIO HA HETO MOABEMHYIO CU-
ay. Y TeM caMbIM — yMEHbIIAIOT PacXo/l TOMJIMBA, YIy4IIaloT MO-
KazaTeJd a’pOoAMHAMUYECKON YCTOMYMBOCTU aBTOMOOMJIS.

OpHako Bce 9T0O — Ha ypoBHe "Mpob u owmbok". B cBs3m ¢
yeM MpeajaraeMas BHUMaHWIO YMTaTeJiell CTaThsl, Ha B3IJISII €e
aBTOPOB, JIOJKHA ClIeJIaTh JaHHYI0 MpobJeMy, Kak ceidyac roBo-
pAT, 60Jee MPO3pavyHoOit.

st onpenesieHUs] YPOBHSI CHUKEHUSI pacxoja TOTUIMBA aBTO-
MOOWJIEM TIPM YCTAaHOBKE Ha HEr0 HABECHBIX a3pOAMHAMUYECKUX
asieMeHTOB B MI'MY mpoBeneHbl 3KCIepUMEHTaIbHbIE UCCIEN0-
BaHus1. IX 06beKTOM cTa mosHonpuBoaHbiii BA3-2121 ("Huga").
Ha HeM ObUIM YCTaHOBJIEHBI M MCTIBITAHBI TPU HABECHBIX 2JIEMEHTA
(puc. 1): BepxHuii nedaexkTop / Ha KPOMKe KanoTa, HUXXHUI 00-
TeKaTeJab 2 Ha TepelHeM OaMrepe M 3aaHUI adpOAMHAMMUYECKUIA
3aKPBUIOK 3 Ha KphIllie Ky30Ba.

3f 8 /‘< Z
= 2
3

y=ax

Puc. 1. Cxema obmekxanus asmomoburss BA3-2121 ¢ ycmanoenen-
HbIMU HA HeM HABECHbIMU AIPOOUHAMUMECKUMU INeMEHMAaAMU:

1 — BepxHuMii geduekrop; 2 — HUXHUN oOTeKarenb; 3 — 3al-
HUM 3aKpbUIOK

Kax BuEHO u3 cxembl, BepxHUU AedIEKTOp HaMpaBiIseT
BCTPEUYHBIN MOTOK BO3[yXa HEMOCPEACTBEHHO HA KPBIIIY Ky30Ba.
[1pu 5TOM 3HAUUTENBHO CHUXAETCS NaBJICHUE BO3IyXa Ha JI0OOBOE
CTEKJIO U YMEHBILAIOTCSI OTPBIBHBIE TEYEHUsI 32 BEpXHUMU (HPOH-
TaJIbHBIMU KPOMKaMM KaroTa W Kpblliv Ky3osa. HuxHuit ooreka-
TeJIb, UMEIOLIMIA B TIOTIEPEYHOM ceueHUn GHopMy KyOuuecKoi ma-
pabosibl, HalpaBiseT MONafaoILMil 0L aBTOMOOMIb BO3LYLLIHBIi
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MOTOK HUXE 3JIEMEHTOB XOJI0BOM YaCTU U TPAHCMUCCUU — DKBU-
JVICTAHTHO TOBEPXHOCTH JOPOTHU, a TaKXKe MepeKphIBAeT Mepel-
HHe KoJieca, CHIXasl TeM CaMbIM a3pOJUHAMUYECKHE TOTepU B
MOATHUILEBON 30HE aBTOMOOWJISI. 3aHMI 3aKPbUIOK obecreun-
BaeT MepeTeKaHue JABUTAlOLIErocsl BAOJb KPBIIIM Ky30Ba BO3-
JYIIHOTO TMOTOKA Ha €ero 3aJHIO CTEHKY, YMEHbllas OTpulia-
TeJIbHOE JIaBJIeHHEe Ha Hell U MPOTSKEHHOCTb BUXPEBOTO CITyTHOTO
ciena 3a aBTomobusnaeM. B pesynbraTe CHUXXaeTCsl adpoauHaMu-
4yecKoe COMPOTUBIIEHHWE aBTOMOOWIISI U 3arpsi3HSIeMOCTb 3aJHei
CTEHKU Ky30Ba.

Kak mokasanu ucciaenoBaHusi, obecriedrMBaeMble 3a CUET ycTa-
HOBKM HaBECHBIX 2JIEMEHTOB YJIyulleHHe OOTeKaeMOCTH U 3aMeT-
HOE YMEHbILIEHUE adpPOJMHAMUYECKOr0 COIMPOTUBIIEHHUSI aBTOMOOK-
JIsSl TIO3BOJISIET CHU3WUTBL €ro pacxoi Toruusa. Pesynbrarel (puc. 2)
NIOPOXHBIX UCTIBITAHUI CEPUITHOTO, 00OPYIOBAaHHOTO Ha3BaHHBI-
MU BBILIE a9POAMHAMUYECKUMHU 3JIEMEHTaMU aBTOMOOWJISI TMOM-
TBEPKIAIOT BBIBOIbI MCCIIENOBAHUI: HArpuMep, MpU IBUXKEHUU
BA3-2121 nmo GeTOHHOMY IIIOCCE Ha MSATOI Mepeaade CO CKOpPO-
ctbio 100 kM/4 pacxox ToruinBa Ha 7 % HUXeE, YeM Y CEPMIAHOTO
aBTOMOOUJIS.

JIOpOXXHBIM HCITBITAHUSIM TTOABEPTaJUCh U JIPYyrUe JIETKOBbIE
aBTOMOOMJIM KaK C 9TUMU, TaK U APYTMMU HABECHBIMU dJIEMEHTa-
Mu. B Tabi. 1 mpuBeneHbI pe3yabTaThl UCTIBITAHUI aBTOMOOWIISI C
KY30BOM X3TUO€K, KOTOPBIN ObLT 000pyn0BaH BEPXHUM JedIeKTO-
POM Ha Karore, 3aHUM CIOIJIEpOM, a TAKXKe MePeTHUM U 33 IHUM
MJIOCKUMU TMOALOHAaMU Ha naHULle. OKa3anioch, YTO MPU ABUXKEHUU
aBTOMOOMUJISI cO CKOpOCThIO 120 KM/4 pacxol TOTUIMBA CHUXAETCs
Ha 0,28 51/100 kM, wiu Ha 3,3 %.

Bbut uccnenoBaH U elle ONMH BaXXHBIi ISl TPAKTUKKA BOIPOC —
BJIMSIHAE GarakHUKa, YCTaHABJIMBAEMOI0 Ha KPbIILE aBTOMOOWJIS,
Ha pacxof ToruBa. To, 4yTo GaraXHUK, 0COOEHHO 3arpyXeHHbIN,
YBEJIMUMBAET 3TOT MOKa3aresib, COMHEHUI He BbI3biBaeT. Ho —
Ha ckoibko? B smrepatype Takoit mHbpopmauuu bakTUUYEeCKU
HeT. JIuip B OnHOM M3 3apyOeXHBIX MyOJMKaUWil cooO1Ianocs,
YTO MPU YCTAHOBKE Ha JIETKOBOW aBTOMOOWIb OaraxxHuka 0e3
Oaraxa ero pacxoj TorjmBa Ha ckopocTtu 110 kM/4 Bo3pacTai Ha
2,8 1/100 kM, a npu Hanmuuu Garaxa — Ha 3,9 1/100 km. Kpome
TOTO, OTMEUAJIOCh, YTO YeM JIyyllle 00TeKaeMOCTh CAMOTO aBTOMO-
OwJIsl, TeM B OOJIBLICH CTENEHU yBEIMUMBaeTCs KOADOUUMEHT ar-
POIMHAMUYECKOTO COMPOTUBIICHUS MIPU YCTAHOBKE HAa HEM IJIOXO
00TeKkaeMoro Teja — OaraxkHuka ¢ rpy3oM. M 5To moarBepauin
WUCIIBITAaHMSI, BBIMOJHEHHBIe B MTTAY.

Tak, npu ycTaHOBKe OaraxkHuKa ¢ 6araxxom Ha IUIOXO o0TeKae-
Mblit aBTomoOuib "®opa Cueppa” (C, = 0,34) ero pacxox Ton-
JnuBa npu ckopoctu 110 kM/4u yBenmuwmics Ha 3,6 1/100 kM, B TO
BpeMsI KakK HaJuuue OaraxHuKa ¢ 6araxxoM MpuMepHO OIMHAKO-
BOTO 00bEMa TpPU TOM K€ CKOPOCTH TOBBICHIIO PACXOI TOILUIMBA

Tabnuua 1
CHuXeHue pacxoaa
TOTUIMBA aBTOMOOWJIEM
Kommnexraiusi aBroMoouIst pu ckopoctd 120 KM/9
a9POITMHAMUYECKUMU 3JIeMEHTaMU
1/100 kM %
CrannapTHast (6e3 aspoanHaMuye- — —
CKHX 3JIEMEHTOB)
C BepxHUM ne(hICKTOPOM 0,10 1,2
C 3agHUM CITOMJIEpOM 0,07 0,8
C mepemHUM MOIIOHOM Ha THUILE 0,06 0,8
C 3agHUM TTOAJOHOM Ha JHMIIE 0,05 0,5
CyMMapHOe CHIXKEHHE pacxoa TOM- 0,28 3,3
JIMBA MPU YCTAHOBKE BCEX HABECHbBIX
3JICMEHTOB
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A/100 kM Tabmuua 2
Pacxon VYBenuuenue | M3meHeHue pac-
Tomnmea. | PAcXona TOM- | XOIa TOILINBA IO
15 Kommnexraiusi aBroMooust 1/100 XM, | /MBa [0 OTHO- | OTHOLUEHHMIO K
"®opn Cueppa"” aspoaMHAMUYECKUMU o~ IIEHUIO K KOMIUTIEKTAIlUK C
3JIeMEHTaMU P e KOMIUIEKTa- | OTKPBITBIM Oarax-
1 1po KM/ vy 6e3 6a- | HUKOM (Yemoma-
raxHuka, % HbI JIexar), %
14
T / Bes Garaxnuka 8,31 — -21,5
Qg { C OTKPBITBIM Oaraxk HUKOM (4eMOIaHbI 11,98 442 +13,1
12 / CTOAT)
C OTKPBITHIM 0araxkHMKOM (4€MOIaHbI 10,59 27,4 —
Jiexar)
Z C 0araxkHMKOM, 3aKPBITBIM TEHTOM 10,28 23,7 -2,9
10 v (ueMOJaHbI Jiexar)
_/ C 3aKpBITHIM 00BEMHBIM Oarask HUKOM 9,85 18,5 =7,0
C TUIOCKOI HaKJIOHHOW mepeaHei
8 CTEHKOU (YeMOJaHbI JiexKar)
60 80 100 kM/y C 3aKpbITHIM 0GBEMHBIM GArakKHUKOM 9,55 14,9 -9,8
Vg —> C 3aKpyIJIEHHBIMU NEPESIHUMMU T'paHsI-
MU (4eMOJaHbI JIeXKarT)
Puc. 2. 3asucumocms pacxoda monausa ce-
puiinoiv (1) U4 OCHAUWEHHbIM HABECHbIMU AP0~ C 3aKpBHITHIM 0OBEMHBIM GaTaXXHUKOM 9,48 14 —10,5
OuHamuueckumu 2nemenmamu (2) aemomoou- T IEPEBO3KM JUTMHHOMEPHBIX IPY30B
aem BA3-2121 om cxopocmu 0sudicerust

% 74

Puc. 3. Cxema ycmanoexu 10606020 obmexamens (1) u baeaxcnuxa
¢ bazaxcom (2) Ha Kpvluie agmomoouns

A/100 kM
12}k

0,9+

6
230 .

0,3 4

0

Puc. 4. Bausnue 10606020 obmexkamenss Ha pacxo0 MONAUEA ABMOMO-
ounem TA3-2410 c bacaxchuxom na kpviute npu ckopocmu 90 km/4:

I — GaraxHuk 6e3 rpy3a; 2 — TO Xe MpU HAIMYUU JTIOOOBOTO
obtekaTensa; 3 — B OarakHUKEe OIMH YeMOIaH, OOTeKaTessl HeT,
4 — TO Xe mpu HaJIMYMM oO0TeKaTess; 5 — B OarakHUKe IBa 4ye-
MoJaHa, 00TeKaTelss HeT; 6 — TO Xe MPU HAJTUYUKM OOTeKaTest
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BA3-2106, y xotoporo C, = 0,54, Ha 1,9 1/100 xm, a C, aBTOMO-
owng — Ha 18 %.

Jlns onleHKM BIUsSHUA Oaraxa, criocoba ero pasMelieHus, a
TaKXe BO3MOXHOCTE! YIIydIIeHUsT 00TEeKaeMOCTH TOXE OBLITU TIPO-
BEJCHBI COOTBETCTBYIOIIME MccaenoBaHus. VX pesyiabrarhl Tipen-
CTaBJICHBI B Ta0JI. 2.

M3 npuBeNeHHBIX B HEeil TaHHBIX BUIHO, YTO TPM 3arpy3ke B
OaraHUK YeMOJAHOB CTOsI PAacXol TOIIMBA aBTOMOOWJIEM IMpu
ckopocti 110 km/4 cocraBui 11,98 1/100 KM, T. €. yBeqIUUMICS
Ha 44 % 1no cpaBHEHUIO ¢ aBTOMOOMIIeM Oe3 baraxxHuka. B To Bpe-
Ms KaK MpU YKJIaJKe YeMOAAHOB JieXa PAcXOi TOILIMBA MOBbILIA-
eTcs auib Ha 27,4 %, a mpocToe MepeKphiTHE UX TEHTOM YMEHb-
maeT rnepepacxon tormwmsa 10 23,7 %. To ecTb UCIIBITAHUS JOKa-
3aJId, YTO WMMEETCS BO3MOXHOCTb CYIIECTBEHHOTO CHUXEHUS
a3pOAMHAMUYECKOTO COINPOTUBJIEHUSI U pacxoja TOIIMBa aBTO-
MOOWJIeM ¢ OarakHMKOM 3a CUeT MpUIaHUs TOCJIeAHeMy obTeKae-
Moii ¢opMbl. B yacTHOCTH, 3aKpBHITHII OOBEMHBIN OarakHUK C
3aKpYyIJICHHBIMU MEPEAHUMU IPaHsIMH MO3BoJIsieT moutu Ha 10 %
COKpATUTh Mepepacxo]i TOIUIMBA MO CPABHEHUIO C OTKPBHITHIM Oa-
TaKHUKOM.

CHMXEHHUs adpOIMHAMUYECKOTO COINMPOTUBJICHUSI M pacxoaa
TOTUIMBA JIETKOBOTO aBTOMOOMJISI ¢ 6araykHMKOM Ha KpPbILIe MOXHO
JIOOUTBCSI TAaKXKe MyTeM YCTAHOBKH JIOOOBOTO OOTeKaTeJsl, 3aKpPhbl-
Balolero 6araxXHuk ¢ 6araxom (puc. 3). [Toromy uto Takoit 06Te-
KaTeJIb HaIpaBlisieT BCTPEUHBI BO3MYIIHBIA MOTOK BbIlIE Oarax-
HUKa C 0araxxoM, 4To oOecTieunBaeT CHIDKEHUE WX adpOIUHaAMU-
YECKOTO COTPOTHBIIEHUST M aBTOMOOWJISI B 1IEJIOM, CJIEIOBATEIHHO,
U nepepacxopa Torea. Hanpumep, Ha puc. 4 moka3aHo Kak yBe-
JIMYMBAETCS pacxoi ToruiBa aBTomobmiem BA3-2410 npu ycra-
HOBKe 0araxHMKa Ha ero Kpblllie MPU pa3uyHbIX BapUaHTax 3a-
IPY3KH, CKOPOCTH OBMXKEHUS 90 KM/4 ¥ HATMYMU WK OTCYTCTBUU
J1000BOrO O0TeKaTessl Ha Kpbiire. Kak Buaum, ¢ 6araxxom pa3ind-
HOTO 00beMa PacXoj TOIJIMBA aBTOMOOUJIEM CTAHOBUTCS OOJIbIIIE
Ha 0,7; 0,5 u 1,05 1/100 kM. YcTaHOBKa Xe JIOOOBOro o0TeKaTe-
Jist cHUKaeT 3ToT nepepacxon Ha 0,2; 0,3 u 0,45 1/100 km coot-
BETCTBEHHO.

TakuM 00pa3oM, SKCIIEPUMEHTHI TOKa3ajIi, YTO YCTAHOBKA Ha-
BECHBIX a3pOIMHAMUYECKMUX 3JIEMEHTOB, YJIYYINAOIINX OOTeKae-
MOCTb JIETKOBBIX aBTOMOOWJIEH, CITOCOOCTBYET 3aMETHOMY CHIIKE-
HUIO pacxofa TormBa. [1oaToMy GoJiee IIMPOKOE UX UCITOTh30Ba-
HUE He TOJIbKO 11e1ec000pa3Ho, HO M HEOOXOAUMO.
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VK 629.1.036
BE3OITACHOE KOJIECO Ui BAT

[-p texd. Hayk B.H. ABPAMOB,
KaHa. TexH. Hayk M.IT. YACTOB, M.I0. KOHbKOB

21 HUWUU MO PO

Camble IIMPOKO MPUMEHsIeMble 0e30MacHble KoJjieca, YIOBJIe-
TBOPSIIOILIME TPEOOBAHUSIM CTAHAAPTOB BOOPYXEHHBIX CHJI CTPaH-
yuactHull HATO, — koneca Tpex BapuaHToB ucnonHeHust: CRF,
VFI u VPPV. Paccmotpum ux.

Cucrema CRF (mar. Ne 5246050, CIIIA) paccuuTaHa Ha MpHu-
MEHEeHHe ¢ THeBMaThyecKoil mmHoi 37x12R16,5 dupmer "Ty-
nuiiep” M IpeacTaBiisseT cO00i BHYTPEHHMIT OMOPHBIN 3JIEMEHT U3
JIBYX BBITIOJHEHHBIX JIMTHEM IO JaBJEHWEM M3 MaTepuaa, Bbl-
nepxusatoliero temreparypy cBoiiie 393 K (120 °C), momychepu-
YecKUX JleTajeil, KOTOpble CTITMBAIOTCS MEXIy coOoi Oostamu.
Takast KOHCTPYKLMSI TIPU MOTEPEe BHYTPEHHETO AaBJICHUSI B OIHOI
M JaXe HECKOJbKUX IIMHAX MO3BOJISIET aBTOMOOMIIIO MPOIOIKATH
NBUXKeHMe Ha paccTossHue He MeHee 50 kM. Ho y aToit orops! ecTh
BeCbMa CYILIECTBEHHBIIl HEIOCTAaTOK — HeboJIbllast IMprHa (a, cie-
JOBATeJIbHO, U HEOOJbLIAsT KECTKOCTb) BBICTYNA, Ha KOTOPBIi
onupaeTcst 6eroBast JOpoxXKa MpU NaJeHUU NaBjieHus B uHe. Pe-
3yJITaT — OOKOBBIE KOJIEOAHMSI aBTOMOOWIISI, HEAOCTATOYHASI €To
KypcoBasi YCTOMYMBOCTb MU OYEHb Cj1abasi MPOXOAMMOCTb IO Jie-
GdopMUpyeMbIM (MSITKUM) TpyHTaMm. I1oToMy-TO HaHHYIO KOHCT-
PYKLIMIO TTPUMEHSIIOT TOJILKO Ha JIETKOBBIX aBTOMOOMJISIX, pacCum-
TaHHBIX Ha OKCIUTyaTalMIo MO TBepAbM noporam. [Ipuuem He
TOJILKO M HE CTOJIbKO KaK CPEICTBO, MO3BOJISIIOLIEE MPOIOJIKATH
NBUXKEHHME, CKOJIbKO KaK CPeICTBO MPEAOTBPALCHUS] CEPbe3HbIX
JTII ipu BHE3aITHOM MOBPEXIEHUU IIUHBI.

B mpuHnmne, K yuciy cucrem 6e3omacHoct CRP MoxHO OT-
HecTH Takke Oe3oracHoe Koseco (mar. Ne 269507, ®dpanuus),
npuMeHsiemoe Ha ¢paHity3ckoil BAT u cocrosiiiee U3 MHEBMaTU-
yeckoit muHbl 13,00R20 dupmbl "MuliieH" ¥ OMOPHOTO BHYT-
peHHero sieMeHTa (puc. 1), KOTOpbIi pa3paboTana HeMelKas
¢upma "Dopsepk”. DiieMeHT IpeacTaBIseT OO0l MACCUBHOE pe-
3MHOBOE KOJIBIIO JIOBOJIBHO CJIOXHOM KOHGUTYpalluu, apMHpPO-
BaHHOE 10 OCHOBAHMIO METAJUIOKOPAOM U UMeIolliee OOKOBBIE BbI-
€MKH, B KOTOpbIE MO OKPY>XHOCTU BJIOXEHBI PyKaBa, 3aMOJHEH-
Hble cMma3koil. [lpu moBpexaeHUU LIMHA "camuTcsa” Ha OMOPHBII
9JIEMEHT, pyKaBa pa3pyllaloTcsi, ¥ cMa3Ka TOoMagaeT MEXIy ILIu-
HOW M KOJIBLIOM, CITOCOOCTBYSI CHMKCHUIO TEIJIOOOpa30BaHUSI OT
TPEeHUs] BHYTPEHHUX YaCTel IIMHBI M TEM CaMbIM IOBBILLIAS €€ pa-
60TOCIOCOOHOCTL. OMOPHBIN MEMEHT MO3BOJISIET HE TOJBKO PEry-
JIMPOBaTh BHYTPEHHEe NaBJCHUE B LUMHE, HO U KPATKOBPEMEHHO
JBUTATbCSI TIPU TOJHOM OTCYTCTBUM M3OBITOUHOIO NABJICHUS B
Heii. [IpruemM Ha BBICOKHUX CKOPOCTSIX.

Y KoJsieca ¢ 3TOU LIMHOK €CTh HEeAOCTaTKW. Bo-mepBbIX, U3-3a
MPOCKAJIb3bIBAHUS B KOHTAKTE ONOPbl C BHYTPEHHEW MOJIOCTHIO
IIMHBI, HEJOCTATOYHOM OOKOBOU KECTKOCTH OIOPHI M HAJIMYMS
CMa3KM BBICOKA BEPOSTHOCTh HaKaTa BBICTYIA OIOPHI Ha OOKOBH-
HY IIWHBI ¢ TOCIEAYIONIMM pa3pbIBOM Kopaa 1o 0oKoBuHe. Jleino
B TOM, YTO CMa3Ka He TOJIbKO CITOCOOCTBYET OTBOMY TEILIOThI, BO3-
HUKAIOWIENA B LUMHE MPU TPEHUU MEXIY BHYTPEHHEN €€ MOBEpX-
HOCTBIO Y OINOPOM M3-3a PA3HOCTU MX PAAUYCOB MPU OJAUHAKOBBIX
YIJIOBBIX CKOPOCTSIX KQU€HMS, HO U MEPEMELLIEHUIO OTOPHI MO 1IU-
pUHE CBOOOIHOTO MPOCTPAHCTBA 1, KaK CJICACTBUE, HaKaTy Ha OOKO-
BUHY. Bo-BTOpPBIX, TaKass KOHCTPYKIIUS HEe UCKIIIOYAeT MPOCKab-
3bIBAHUE LIMHBI U OMOPBI Ha 000J€ MPU OTCYTCTBUHU HABJICHUS
BO3/lyXa W JEJAaeT HEBO3MOXHBIM CaMOCTOSITEJIbHOE ABUXKECHUE
aBTOMOOWISI B CUTyallMsIX TaKOro pojaa. B-TpeTbux, mpu IBUXKe-
HUM 110 1e(OPMUPYEMBIM IPYHTAM C pa3pylIeHHBIMU IIIMHAMU Ha
TIaAKUX M JOCTaTOYHO XKECTKMX B paaualibHOM HarlpaBJICHUU
ornopax obpasyercsl ITy0oKasi Kojesl U CYLIECTBEHHO BO3pacTaeT
COMPOTUBJIEHNE KAYEeHUIO, YCYIyoOJsseMoe ellle U HeAOCTaTOYHbIM
CLEIJIEHMEM OIOphl ¢ TpyHTOM. B pe3ynbrare aBTOMOOWIbL Ha
9TUX TPYHTaX IOJHOCTBIO TEpsET IMPOXOAMMOCTb. B 4YeTBepThIX,
Hepa30opHasl U JOCTATOYHO KECTKasl OItopa MCKIIIOYaeT BO3MOXK-
HOCTb COOPKM KoJieca B MOJIEBBIX YCIOBUSIX.
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Cuctema VFI Toxe mpencrasisieT cob0il yIpyryro OIMOPHYIO
BCTaBKy (puc. 2), BBITyCKAeTCSl IS IIMPOKOTO acCOPTMMEHTa
(c nnameTpom obGozxa 14, 15 u 16") LIMH JIETKOBBIX U TIPY30BBIX
(c muameTpom o6oma 20") BOGHHBIX, JIETKUX OPOHMPOBAHHBIX, TIO-
JIMIEUCKUX aBTOMOOWUJIEeN, (yproHOB JUIsl MEePeBO3KU LIEHHOCTEM
u ap. OHa TIpollla MCIBITAHUS WM TOJYYWIa TOJOXHUTENbHYIO
OLIEHKY BO (hpaHIiry3ckoil apmMuu. [List ee yCTaHOBKU He TpedyeTcst
CIELMAJIBHOTO 00OPYMOBAHUS: OHA KPEMUTCS C MOMOILIBIO ABYX
peMHeil ¢ 3allesKaMu, JIErKO MOHTUPYETCSl B O0ECKaMEPHYIO LIMHY
Ha pa300pHbBIil TePMETUYHBIN 000, TTO3BOJISIET aBTOMOOWIIIO IBU-
ratbcsl 0€3 JaBJieHMsl BO3[yXa B IIMHAX Ha paccrosiHue 50 KM co
CcKOpocTbio 50 KM/4.

Cuctema VPPV (puc. 3) — xamepa B Buze SYENCTOTO TOpa, B
KOTOPOM Kax/asi He3aBUCUMasl sueiika B MPoLecce U3roTOBICHUS

LA
A

Puc. 1. Buympennee roavuo paspabomiu gupmer "Popeepk”, npume-
HeHHOoe Ha (paHyy3cKkom 6e30nacHom Konece

Puc. 2. Ynpyeue ecmaexu cucmemovt VFI

Puc. 3. Cucmema VPPV

ABTOMOOMIbHASL MPOMBIIILIEHHOCTD, 2008, Ne 11



Puc. 4. besonacrnoe koaeco, pazpabomannoe asmopamu:

1 — mHeBMaTHUYecKasi GeckaMepHasl uHa; 2 — yrpyrasi BHYT-
peHHsIA onopa; 3 — UMJIMHIPUYECKasT TIOJIOCTh (OKHO); 4 — pe3b-
0OoBast 1IMWIbKA;, 5 — pa30opHbIA 0001; 6 — CbeMHBbII 60PT; 7 —
BEHTWJIb, & — CErMEHT OMOpPbI

Puc. 5. Ceemenmot onopoi:
1 — TpyHTO3auensl; 2 — KOpH

3AIOJIHIETCS a30TOM OO OIPENEICHHOTO OaBJIeHUs, O0ecredu-
BAIOIIETO IIIMHE 3aJaHHBIA TPOrud Moj Harpy3Koi. Drta cucrema
no3BojisieT BAT mpomokarh ABUKEHHE C ITOBPEKIEHHBIMU IIH-
HaMM Ha pacCTOsTHUE 3 KM ¢ MaKCUMAaJIbHOUM CKOPOCTBIO Wi 48 KM
CO CKOPOCTbIO 48 KM/u.

Takum ob6pa3zom, (hpakThl TOBOPSIT O TOM, UTO 3apyOeXkKHbIE KOH-
ctpykTopbl BAT 1oka 4To Tak U He CMOIJIM CO3[aTh MpUeMIeMOM
CO BCEX TOYEK 3pEeHHUs] KOHCTPYKIMM 0e30MacHOro koseca. XOTs
BBITIOJITHEHHBIE UMU pabOThI AT MHOTOE. B 4acTHOCTH, MO3BOIMIN
ONpeleTUTh HAMpaBIeH!sT JabHENIIMX uccienoBanuii. Hampumep,
aBTOPBI IAHHOM CTATbU, MPOBE/IS TAKOE MCCIIe0BaHNE, pa3paboTaiu

NEeHCTBUTENIbHO Oe3ortacHoe Kojieco (rmart. Ne 2291788, P®). Ono
cocTouT (puc. 4) U3 pazdopHoro oboma 5 ¥ MTHEBMaTUIeCKO Oec-
KaMepHO# IIWHBI I, B TOJOCTH KOTOPOW YCTaHOBJIEHA YIpyras
BHYTPEHHSISI oropa 2, orpaHMYMBaloLlIasl paauaibHylo nedopma-
LIMI0O LIIMHBI U obecrieuyrBalollas HeoOXoAUMYylo ee padOTOCIO-
COOHOCTh TIpU TMOJIHOUM MOTepe BHYTPEHHEro [aBJIEHUS] M3-3a
CKBO3HBIX MOBPEXIEHUI (ITPOKOJIOB, MOPE30B, MyJIEBbIX MPOOOUH
u p.). DTta onopa — pa3bopHasi, BKIIOYAET BOCEMb CETMEHTOB &,
KaXIbIi1 M3 KOTOPBIX 3aKPETUieH Ha 0001 Pe3bOOBBIMU IIITTHIIbKA-
MU 4, YCTaHAaBIMBAaEMbIMU Ye€pe3 IWIMHAPUYECKHUE TOJIOCTH 3
(oxHa). OKHa, KpOME TOTO, CHUXAIOT MAacCy OIOPHI, MOBBIIIAIOT
€€ 2JIaCTUYHOCTb, 00eCreurBal0T HEOOXOIUMYIO XKECTKOCTh KOH-
CTPYKLIMU NIPU KAYEHUM KOJIeca C MOBPEXACHHON LIMHOM IO He-
PpOBHOMY Ae(HOPMUPYEMOMY TPYHTY, a TAKXKe YJIYUIIAIOT TeIIOOTBO
oT KoJjieca. BOKOBasi XeCTKOCTb OMOPbl — MOCTAaTOYHO BBICOKAs.
JocturHyra oHa 3a cyeT MPUMEHEHHUsI Pe3MHOBOIO Marepuaia C
HU3KUM TMCTEPE3MCOM, apMUPOBAHHOTIO (PUC. 5) MO BBICTYNIY U Y
€ro OCHOBaHHUS BBICOKOIPOYHBIM KopaoMm 2. Bce 3To McKItoyaeT
MPOCKaNb3bIBAHUE OTOPHI B MECTax €€ KOHTaKTa C BHYTPEHHeEi
TMOBEPXHOCTHIO IIMHBI M MAET BO3MOXHOCTh OTKAa3aTbCS OT WX
CMa3KM, a pa3pe3Hasl Xe ee KOHCTPYKIHUS TO3BOJISIET OCYIIECTB-
JISITh COOPKY KOJIEC ¥ OTIOP B TIOJIEBBIX YCIIOBUSIX.

WcnbiTaHusi pazpaboTaHHOTO 0E30MacHOro Kosieca 10Kas3asu:
MOJIBMXHOCTh aBTOMOOMJISI TIOCTIE Pa3pyLIeHUs IIMH TaKUX KOJec
COXpPaHsIeTCsl, a KypcoBasi YCTOMYMBOCTb M TPOXOIUMOCTb OCTAIOT-
Csl Ha TIPUEMJIEMOM YPOBHE. DTU TeXHUYecKue 3(DGheKTh, Ipexe
BCEr0 B OTHOIIIEHUM COXpaHeHUs MoaBXHOCTU BAT, nocturaior-
CsI 3a CYET MPVKATUS U pacropa UIMHBI Pa300PHBIMU 3JIEMEHTAMU
(cerMeHTaMM) BHYTPEHHEN OTMOPHI NMPU UX KPETUICHUU U TTOATSTH -
BaHUS pe3bOOBBIMM IIMIWIbKAMU K 0001y Koseca. biaronapst uemy
rapaHTUPYETCS HEOOXOAMMOE CIIETUIEHHE OIOPBI C BHYTPEHHEI
MOBEPXHOCTBIO LIMHBI, UCKJTIOYAIOLIee HaKaT OMopbl HA OOKOBUHY
IIMHBI, a TaKXe OTBOJ TEIUIOTHI Yepe3 IMOJIOCTH, 0O0pa3oBaHHBIC
cerMeHTamMu npu coopke. KoHcTpykuns obianaer Takxke HeoOxo-
IMMOW OOKOBOWM XKECTKOCTBIO, YTO MPEAOTBPAIIAET MOMEPEYHBbIN
MU3TU0 IIMHBI, YMEHBLIAET €€ AABJICHUE Ha IPYHT. YIIUPEHUE MPO-
(uns onopbl MO OCHOBAHUIO M HAPYXKHOMY ITHMAMETPY BBICTYNa U
HaJlMyue Ha Hell pUCyHKa C MOMepevyHbIMU TpyHTO3alleraMu Tra-
PaHTUPYIOT JOCTaTOYHO XOpolliee ee cleruieHue ¢ aehopMupye-
MBIMU TPYHTaMH B cllyyae TMOJHOIO pa3pylieHus] HUHbL. YTo Xe
KacaeTcs XXMBYYECTU CaMOM yIPYroi onopkl, T. €. XOOAUMOCTU MO-
BPEXIEHHON IIMHBI, TO €€ JOBOJbHO TOYHO XapaKTEePU3YIOT daH-
HbIE, TIPUBEICHHBIC B TaOIUIIE.

CymmapHbIii CocrosiHne CocrosiHue CxopocTs
(HapacTaroumii) mpooder st . g TBUKEHMS,
0e3 maBlIeHus B IIMHAX, KM yTp P KM/q
18 Havano nmeiMyieHMsI TIpaBoro 3ajHEro Kojeca ¢ — 40
BO3pAaCTAIOLECH MHTEHCUBHOCTBIO (TeMIieparypa
Ha ryouHe 10 MM B OOKOBMHE MPaBOii IIIMHBI CO-
crarmsier 382 K, i 109 °C, B mieyeBoil 30He —
408 K, wim 135 °C, B 1eBOI IIMHE — COOTBET-
ctBeHHO 368 u 388 K, wim 95 u 115 °C)
29,1 Paszpyuienue npaBoit mmHbI (OTAeNeHUE Oero- | BHyTpeHHsis onopa mpaBoii UIMHBI C TPU3HA- 40
BOM JOPOXKHU 10 OOKOBMHE) C NMPU3HAKAMHU | KAMHU DPACTPECKUBAHMS MO TMOBEPXHOCTH BbI-
paspbiBa U TEMJIOBOTO pa3pylleHusl O BHYT- | CTyNa, HO paboTocrnocoOHa
peHHEN TTOBEPXHOCTH LIMHBI
29,25 Pazpymienue neBoit mmHBI (OTPHIB OeroBoil | BHyTpeHHSsIs oropa JieBoi IIMHEI TIaaKas, 6e3 40
JIOPOXKU T10 OOKOBUHE 0€3 MPU3HAKOB TEIJIO- | MPU3HAKOB pa3pylleHuid U u3Hoca
BOT'O pa3pylLIeHMS)
37,25—51,5 — Ha npaBoit onope MecTaMu He3HAUUTENILHOE (Ha 50
mIyOuMHY 710 5 MM) BbIKpalllMBaHUE PE3MHBbI Ha
BBICTYIIE; JieBasi oriopa 0e3 MpHU3HAKOB M3HOCA
62,6 — N3-3a KMHEMaTHYeCKOro paccoriacoBaHUs 40
Mocyie ABVXEHUSI C BKIIOYEHHBIM MPUBOIOM
MepeaIHero MocTa yepe3 4 KM Ha 000MX ormopax
MOSIBUJIUCH TTPU3HAKU MHTEHCUBHOTO M3HOCA C
BBIKpAIIMBAHUEM PE3MHBI U Pa3BUTUEM TpeE-
IIMH, HO ONIOPbI PabOTOCIOCOOHBI
161,2 — [1pu BHOBb OTKJIIOUEHHOM IIPUBOJIE TTIEPEIHETO 40—50
MOCTa COCTOSIHUE OIOP OCTAJIOCh KaK U B Mpe-
JBIAYLIEM Cilydae, Oornopbl paboTOCIIOCOOHbI
ABTOMOOHMIbHASA MPOMBINLIEHHOCTH, 2008, Ne 11 15



XapakrepucTuKa Kojeca, peIHa3HAaueHHOTo Il aBTOMOOMIISE
T'A3-3937, caenytoias.

3HavyeHue
IMoka3zarenb TOKA3ATEIs
Moenb IUHbBI KH-113 (12.00P20)
HcnonHeHue . . ... ... GeckaMepHasi
T'eoMeTpurueckue pasmMepbl, MM:
HAPYXHBIA IAAMETD . . . o v o v v v ee e 1142+ 1,5 %
IIMpUHA IPOPMIST . . . .. .. .o oL He 6ojiee 345
CTAaTUYECKUN PAIUYC. . . o o v o v e e e e . 530+ 1,5%
Macca, KT . . oo e e e e e e e He Gonee 75
MakcumanbHast Harpy3ka, KH (krc). ... ... 19,9—21,56
(2030—2200)
BeHTWsb . . . ... PB-510 OCT

37.001.215—88
C LIEHTPAIBbHBIM

MOJIOXKEHUEM
BHyTpeHHee maBieHHe BO3myxa MPW MaKCHU-
MasibHOM Harpyske, MITa (KFC/CMZ)Z
HOMMHAJIBHOC . . . .. oo i e 0,41—0,51 (4,2—5,2)
MMHUMAJIBHO JOMYCTUMOE. . . . . . ... .. 0,13 (1,4)
MakcumaiibHasi CKOpOCTb JBUXKEHUS, KM/4 . 110
CpenHsisi CKOPOCTb 10 CYXMM TPYHTOBBIM J10-
POTAM, KM/Y . o o vt ee e e ieee e e e 55—60
TpeboBaHue XUBYYECTH MPU ABUKEHUU Oe3
U30BITOYHOTO ABJICHUS:
CKOPOCTb IBMXKECHUS, KM/4 . . . .. ..... 50
MPOJOIKUTEBHOCTD ABVXKEHUS (ITyTh),
KM oottt e e e 50
Koo duMer Harpy>k€eHHOCTH . . . . . . . . 2,01
O6on:
MOIEIID « « o v v e tteee e e ee e e e 2281-508(9.00—20)
370 1 (N Pa3beMHBI,
TepMETUYHBII
TeoMeTpuueckue pa3mMepsl BHyTPpEHHEH OIMO-
PBI, MM:
HapyXHbIA quametp (D) . .......... 748 £ 2
BHYTPEHHMIA (IOCAIOYHbIA) muameTp (d)) 508 + 2
IIUPUHA OCHOBAHUS . . . . . o\ v v v v w e . 170 £ 2
Otnowrenune Dy/dy. .. ..o 1,47
Macca, KT . o o oo e e e e e e e He 6onee 50

[ins omnpeneneHus AaBiAeHUs] B LIMHE, MPU KOTOPOM OIopa
BCTYMaeT B paboTy, B KAUECTBE UCXOAHbBIX ObLIU MPUHSITHI CIEIYI0-
IME: HAPYXHBIA pagnyc R 1IMHBI TIPU HOMUHAIBHOM JIaBJIEHUU
Bo3ayxa — 571 MM; TOJILUMHA MOKPBILIKYU M0 KOpoHe — 50 MM;
HapyXHbIi panuyc R, onopbl — 374 MM, 3a30p C Mexiy Ornopoii
U BHYTPEHHUM KOHTYPOM LIUHBI 110 KOpoHE — 147 MM, T. €. BHYT-
pEHHSISI onopa AOJKHA BCTynaTh B pabOTy MpU paauaibHON ne-
¢opmanmu, pasHoit 147 MMm. Otoil nedopmalny COOTBETCTBYET
napiaeHue B mmHe 0,02 MIla (0,2 KFC/CM2). Ipy MUHUMATBHOM
JOTTyCKAaeMOM JIaBJIeHUM B MCIIPAaBHOW IIMHE JaHHOW MOIEIU
(0,08 MIIa, wim 0,8 KFC/CMZ) pamuanbHasl ero aedopmanusi co-

#509
25143
#5129

a) 6)

Puc. 6. Ipogpuau 6opma beckameproi wunvt 12.00R20 KHU-113 (a)
u 060da 9.00-20 (6)

craBisieT 104 MM, YTO MeHbIIE BEJIMYMHBI 3a30pa, MO3TOMY BHYT-
pEeHHsISI oTopa TpKW TaKOM NAaBJIeHUM He OyIeT OKa3bIBaThb BIIMSI-
HUS Ha paboOTy IIWHBI.

[ToBepxHOCTb OMNOpPBI, Mpujeraimolias K o00ay, MMEeT LEeH-
TPaJIbHBINA KaHaT IMaMeTPOM 6 MM M JiBa AMAMETPAIbHO PAacIoio-
SKEHHBIX palyaJbHbIX KaHala aquameTpoM 10 MM, BBIXOSIIUX BO
BHYTPEHHIOIO TIOJIOCTh IIMHBI. VX Ha3HaueHWe — Togavya BO3ayxa
B IIMHY NpPU €e HAaKauYMBaHUU.

0O60x coctout (cM. puc. 4) U3 IByX YacTeil — COOCTBEHHO 000-
na 5 u ceeMHoro 6opra 6. Ero repMeTMYHOCTh CO3IaETCS C ITOMO-
LIbIO PE3MHOBOTO YIUIOTHUTEJBHOIO KOJbLIA KPYIJIOTO CEYCHMS,
KOTOPBIN 3aKJIaJbIBaeTCsI B MECTO pa3dbeMma. PaspaboraH u mpo-
unb 6oproBoit 30Hb! s mwnHbL 12.00R20 KM-113 (puc. 6). Ilpu
MOHTaxe 0ecKaMepHOU IIMHBI HATST MO TOCAJIOYHON MoJjiKe Gop-
Ta, HEOOXOMMMBIN i OOeCIeUyeHUs ee HameXKHON TepMEeTUYHO-
CTH, COCTABJISIET MO MIATKE 60opTa 5,3 MM, 3a30p IO HOCKY OopTa —
0,27 MM, a B Touke A (1o R9) — 3,885 mm.

IMpu cTatnyeckoM HarpyXeHuM O€30ITacHOTO KoJjieca, ero Ka-
YEHUM TI0 POBHOI mopore M aeOopMUPYeMOMY TPYHTY, a Takke
TPU CHIKEHUW JABJICHWS] BO3/IyXa B IIMHE IO MUHUMAJIBHO JIO-
IyCKaeMOoro ero pabota HUYEM He OTJIMYaeTcsl OT paboThl Kojeca
0e3 BHyTpeHHeil oropsl. OmHAKO TIpU HajdbHEWIeM CHUKEHUM
WY OTCYTCTBUU HABJICHUSI B Pe3yJbTaTe MOBPEXIACHUS IIUHBI B
paboty Bcrymaet omopa. Ee pa30opHble 31eMEHTBI (CETMEHTHI)
TIPVKUMAIOTCS K KOPAY M pacruparoT MUHY. YTOOBI MCKITIOUUTH
HaKaT OTNophl Ha OOKOBUHY IIMHBI, a TAKXe 00ECIIeYnTh OTBOJ Te-
IJIOTHl Yepe3 IMOJIOCTU, 0O0pa30BaHHBIE CErMEHTaMU, IOCTATOYHO
MOATSHYTh UX K 000y, 3aTSHYB TaiiKy IITTHJICK.

Ecnu mmHa xoseca 3agHEro Mocra MOJyyusa TOBpEXIEHUE
MpU IBUKEHUM aBTOMOOWIS Mo acdaibTMPOBAHHON aopore, TO
IUJIS1 UCKJTIOYEHHUSI OOKOBBIX KOJIEOAHUIA 3TOTO MOCTa M KUHEMaTU-
YECKOro paccoriacoBaHUs TMEpeaIHUil MpUBOM (MpU €ro HAIUYUU)
PEKOMEHIyeTCsl OTKIIIoyaTh. B ciydyae oTpbiBa OEroBoil IOPOXKKU
MOBPEXACHHOM! IIMHBI BO M30eXaHWe WHTEHCUBHOIO M3HOCA OMOp
PEKOMEHIYETCsl TaKKe OTKJIIoYaTh U MPUBOJ K KOJecaM MepeaHEero
MOCTa KaK C pa3pylleHHbIMU, TaK U C UCIIPABHBIMU ILMHAMU.

YK 620.166
O IIOTEPE HECYHIEN CITIOCOBHOCTH

(YCTOMYUBOCTHN) HUWJINHIPUYECKNX COCTABHBIX

IHPYXKNH CXKATHUA

I-p texn. Hayk A.Il. MAPTBAHOB, C.A. MAPTBAHOB, 1.B. MAKCUMOB

Kazanckuii TAY

peyb OyIeT UATU UMEHHO O MPYXWHAX, pa-
0oTaroUIMX Ha cXaTHe.

B HacTosiiiee BpeMsi Takue TPYXUHBI
pPacCYMTHIBAIOT B OCHOBHOM Ha MPOYHOCTD.
OmHaKoO OMBIT TOBOPUT O TOM, YTO OHU Te-
PSIIOT CBOIO HECYIIYIO CIIOCOOHOCTH (yCTOM-
YUBOCTb) TPU HAMPSDKEHUSIX, HaJieKo He
JIOCTUTAIOIIUX nomnyckaembix. Ho oObsicHe-
HUli TakoMmy (akTy, a TeM 0oJjiee METOI0B
X PacyeTOB HA YCTOMUYMBOCTb ceilyac, K co-
XKaJleH!uto, HeT. B cBsi3uM ¢ ueM MalImHO-

Yrpyrue npyXuHb MMEIOT LIMpovai-
1ee MpUMEHEHWE B KOHCTPYKIUSX — JUIS
3alaHusl TTOCTOSIHHBIX CHWJI, CUJIOBOTO 3a-
MBIKaHUsI MEXaHU3MOB, BOCIIPUSITUSI SHEP-
MM ynapa, u3MepeHusi cui mo aedopma-
UMM M T. I. B MaliMHOCTpOeHUU OCHOB-
HOE pacrpoCTpaHEHHE IMOJYyYUTIU BUTHIE
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LWIMHIPUYECKUE MPYXUHbBI PACTSKEHUS U
CXXaTusl, B KOTOPbIX BUTKM MOIBEPraroTCs
NEWCTBUIO HANPSKEHU KPy4yeHUs! OT IO-
CTOSTHHOTO WJIM MEPEMEHHOTO KPYTSIUETrOo
MoMmeHTa. [lpuueM MNpyXUHBI KpydeHUs
HCTIOJIb3YIOTCSl B MAllIMHAX PeXe, YeM Mpy-
XKUHBI cxartusi. [losToMy B manbHeilueM

CTPOUTENISIM TIPUXOMAUTCS OPUEHTUPOBATHCS
Ha pe3yJIbTaThl 9KcrepuMenTa. Yro, ecTecT-
BEHHO, ¥ JOPOTO, M HE JAET BO3MOXHOCTH
BBISIBUTb 3aKOHOMEPHOCTH, ITO3BOJISIOIINE
MPU CO3IaHUU HOBBIX MALIWH PEIaTh 3a1a-
4y pacyeToMm.

ABTOMOOHIbHASA MPOMBINLIEHHOCTH, 2008, Ne 11



ABTOpBI pa3paboTaiy METOAMKY pacyera
Ha YCTOMYMBOCTb ABYX COBMECTHO paboTalo-
IIUX LMJIMHAPUYECKUX BUTBIX TPYXUH,
cXaTbhlX oceBoil cwoil. [laHHas Meronuka
CBOIIUTCS K CJICAYIOLIEMY.

Hna onpenenenus cun F, n F,, peicr-
BYIOLIMX Ha TPYyXWHY, Oepercsi (puc. 1)
CyMMa MOMEHTOB OTHOCUTEJIbHO LIEHTPaIb-
HOI ocu Z, KOTopas IepIeHANKYIsIpHa
MJI0CKOCTH yepTexa. M3 3Toil cyMMBbI ciie-
nyeT ¢opmyiaa Ne 1 (cMm. Tabnuily), CBUIE-
TEJIBCTBYIOIIAS] O CTaTUYECKU HEOIpeIesu-
MoCTH 3a1auu. YToObl PacKpbITh 3Ty HEOI-
peneIMMOCTb, aBTOPbl  BOCIOJIb30BAJIUCh
MPUHLUIIOM COBMECTHOCTU aecdhopMaluii
nBYX (pucC. 2) CMEXHBIX BUTKOB, MpPEMLIO-
xeHHbIM B. . ®enocbeBbiM. M3 pucyHKa
BUIHO, 4YTO TPU YMEHbIICHUU (yKOpOoue-
HUW) TIPYXWH Ha TEKYLUEH JIMHE A Kaxmnoe
BTOPOE HX CMEXHOE CeYeHMEe IOoJIydyaeT
npupauierue di. [IpuyeM B ciyyae coBMe-
CTHOI pPabOThl MPYXWUH 3TU TMPUPAILEHUS
OyIyT OIMHAKOBBIMHU, T. €. dkH = dkB.

DTy 3aBHCHMOCTb B "pa3BepHYTOM" BUIE
nmaet opmyna Ne 2, a mocjie COOTBETCTBYIO-
MX rpeodpaszoBanmii — dopmynsl Ne 3 u 4.

[asee JIerko HaxomsTcsi BHYTpEHHHUE U
HapyXHbIe KPYTSIIMEe MOMEHTbI 1 B MPOBO-
JIOKax TpPYXHH — HapyxHoi (7,) u BHyT-
penneii (7). 9to dopmynbl Ne 5 u 6 cooT-
BETCTBEHHO (CM. Hampumep, MoHorpaduio
A. Tl. MaptbsiHoBa "KoHcepBaTHBHBIE 3a-
Jla4yv ¥ METOJIbl pacyeTa CTEepXHeH, cTepxk-
HEBBIX CUCTEM M 000JI0YEK").

Pacuer Ha mNpoOYHOCTH TNpPHU KpydeHUU
KaXxa0W TMpyXuHbl oOleusBecteH. [lpu
9TOM HYXHO TOJBKO YYUTHIBATh, YTO T'MO-
KOCTb TIPOBOJIOKM TIPY>KUH COOTBETCTBYET
CTEPXHSIM CpelHeil W OOJIBLION JAJUHBIL,
CJIeI0BaTeIbHO, MX HYXHO TIPOBEPATh Ha
YCTOMUMBOCTD TIpU KpyueHuu. [IpoBosoKy
K€ TPYXMHBI B TaKOM MOCTAHOBKE MOXHO
MPeICTaBUTh KaK MPSIMO CTepXKeHb, UIMHA
KOTOPOTO paBHA IUIMHE BUHTOBOM JIMHUU U
KOTODBIIl MO KOHLIAM 3arpyXeH KpYTSIIMM
MoMeHTOM 7, Tak KaK B KaXJIOM MoTepey-
HOM CEUEHUH BeJIMYMHA STOr0 MOMEHTA I0-
CTOSIHHA.

Takum o006pa3oM, KaXablii CTepXEHb,
MMUTHUPYIOLIMI TIPYXXMHY, HEOOXOAMMO pac-
CUMTBIBATh Ha YCTOWYUBOCTb, T. €. ONpe/e-
JISSTh KPUTHUYECKOE 3HAYEHUE CUJIbl WU
MoMeHTa. [IpuyeM yriom HakjJIoHa BUTKOB
MOXHO MpeHeOpeyb.

TakoBa BHeUIHsII CTOpOHA TMpejJiarae-
MOl aBTOpaMM MeTOIMKH. Jlanum, XoTsi Obl
B 0OIlIEM BHIE, €€ TEOPETUUECKYIO CTOPOHY.
115t yero OyeM MCXOAUTH U3 MPEAIOoxe-
HMSI, YTO TOH NEHCTBUEM KPYTSILEro MO-
MeHTa T NPOBOJIOKA MPYXUHBI UCKPUBJISIET-
csl, M TIPYXHHA HAXOAMUTCSI BO BTOPOM CO-
cTOosIHUM paBHOBecus. OGO3HAUYMM JIMHEH -
HbIE TIepEMEIIEHUS KaKoi-1nbo ee Touku K
(cM. puc. 1) 1o 0csaM X, ¥y, %y YEPE3 U, U, W;
YIJIBI TIOBOPOTA TPUBJApA OCEM X, Y, Z OTHO-
CUTEJILHO TeX XXe oceil — uepe3 KpPUBU3HBI
€, €, M M3OTHYTO OCH IIPOBOJIOKU B IUIOC-

Iy

A4

2
Z

>

Puc. 1. Pacuemnas cxema KOHCMpYKyuu, cocmosujeil u3 08yx npyicuH, cOBMecmHo pabomaro-

wux Ha cocamue

v F= (Fy+Fd< '

T.=Fura

-

Puc. 2. Omceuennvie 6€pmlﬂ€dﬂbH0ﬁ HNAOCKOCMbIO CMEJNCHble 8UMKU U cXema 6eﬁcm3y}ou4ux Ha

HUX CUn U KPYMAWUX MOMEHMO6

KOCTSIX yZ U XZ; KpydyeHue — uepes p, g, T.
I1pu 3TOM 0YEBHIHO, YTO YIJIOBbIE U JIMHEM-
Hble TepeMelIeHUsT CBSI3aHbl MeEXIy Co0Oi
3aBUCUMOCTSIMU & = —dv/ds, ( = du/ds;
KPUBU3HBI OCH MPOBOJOKH B IJIOCKOCTSIX Y7
U XZ paBHBI d&/ds v d&/ds, a KpyuyeHue mpo-
BOJIOKU paBHO [r + dn/ds]. Ycunus, neiict-
BYIOIIIME B CEYCHUU (CM. pUC. 2) IPOBOJIOKHU
CO CTOPOHBI OTOPOIIEHHOW YacTH TPYXH-
HBI, TPUBOIATCI K HOPMaJbHON cuie N,

ABTOMOOHMIbHASA MPOMBINLIEHHOCTH, 2008, Ne 11

TIPUJIOKEHHOM B LIEHTPE TSIKECTU CEUEHUS,
1 MOMeHTy M. VX cocTaBisifoline 1Mo ocsiM
paBHbl, cornacHo E. A. Hukonau, V, Vy,
Vz, M, My, Mz. Kpome Toro, uz paccMor-
PEeHUS HaMPSKEHUN BHYTPU MPYXUHBI UMe-
eM cdopmynsr Ne 7.

Pacrionarass TtakuMmM CoOOOpaKeHUSIMU,
paccMOTpUM paBHOBECHUE BJIEMEHTa MPYXKu-
HBl B CEUYEHWU, MCTONB3ys nuddepeHm-
anbHble ypaBHeHUs1 Kupxroda u cootHolie-
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Ne
dopmy- Dopmyna TTpumeuanust
JIBI
F,, — HapyXHble CUJbI,
1 F=F + F NIEeMCTBYIOLIME HA TIPY-
n B KMHBL;, F, — BHYTpEHHUE
CUJIBI MX YIPYTOCTH
ry, Iy — CPEIHUI pannyc
BUHTOBBIX JIMHUIA HapyX-
HOW U BHYTPEHHEW Mpy-
xuH; T, T, — xpyTtsime
rH THSH rB TBSB " g .
2 L ] MOMEHTBI MPYXHH; §,,,
Gy, Gyp, s, — IUIMHBL BUTKA TIpY-
KUH; ij, jpﬁ — TOJISIpHbIE
MOMEHTBI MHEPLIMK ceve-
HUIA TIPYy>XKUH
£y = 2F ;
3 1+ '5Sg GH jpﬂ —
2 .
7.8, G, Jp,
2 .
F,r;s, G, j 2 . 2 ) ) )
4 = w = Fr, sHG/pH (ry SBGBJPB +r, sHGH/PH) _
7Sy GH o,
2 .
_ Fryr.s, GHJP
5 T, = > : _
1 +rgs, Gij“
2 .
7= Fryrysy Gyj,.
6 H 2 . 2 . -
Sy GijB+ TSy GijH
d d A= Ej — usrubHas
— 4dg. - . KECTKOCTb MPOBOJIOKHU
7 M, Ads M, Ads’ npyxuHsl; C = Gj, =
M=K+ Cd—rl = Gjp — KpYTWJIbHas ee
< ds JKECTKOCTh; K — KpyTsi-
1WA MOMEHT
v, d d am d d
—X =yl 4y =0, 22—y 4y —y =0
ds Yds tds > ds Vds tds vy
dav, d d aMm d d
8 | —pds pydn gDy dSyydnyy = —
ds Zds *ds > ds Vds Xds X 7
dv, d d am. d d
% _yds 4 yds — g 9% ppde o dE
ds *ds Yds > ds *ds Yds
dv, d dv, d dv,
Cx _yds— 0.2y y pde — . V2 = .
9 ds Yds 7 ds *ds 7 ds ’ _
aM, d M, d aMm.
ks —y =08 k% vy =0, 2= =
ds ds > ds ds * 7 ds
d*u dv d*v du
10 |A%5 + N, + KZ2 = Py A= + N,— K52 = P, —
ds ds ds ds
d* d* d
1o |4l = —pdv; 4dv — _du _
ds ds ds ds
— : = — (i C — TMOCTOSIHHBIE UHIEK-
= + + = + +
12 v = C|cosas + Cysinas + Cj; u Cisinas + Cycosas + C, cupoBatst: @ = T/2E)
. as
as = o
13 sin >
Eyjs . _ Euu E — Moty ympyrocTu;
14 | Fo, = 55 b, = 55 1 — YKCIIO BUTKOB TIpY-
nry nr, SKUH
18

Hust Knebma, 1. e. cucremy Ne 8. Ho mo-
CKOJIBKY BXOZSIIME B TaHHYIO cucTeMy V,
U M, OTIMYAIOTCS OT BEJIMYMH CXKHUMAIO-
el CUIbl U KPYTSILEro MOMEHTa HU-
YTOXHO Majo, TO UX MOXHO OTOPOCHTD.
W torma cuctema ypaBHeHuit Ne 8 mpe-
Bpamaercss B cuctemy Ne 9. Mim mocne
MHTErpupoBaHus — B cucreMy Ne 10.

B nmanHoii cucteme N — HoOpMaJibHast
cuna; P, u P,, KOTOpble yYUTBIBAIOT CIO-
CcOOBbl 3aKperUieHUs] KOHIIEBBIX CEYSHUI
TPOBOJIOKU, MOXHO CYMTATh BEJIMYMHAMU
MepBOro nopsiaka Majnoctu. [loaromy mist
MPOCTOTHI CYMUTAEM MX PABHBIMM HYITIO.
B urore mosyyaeTcsi AOBOJILHO MpocTast
cucreMa ypaBHeHuir Ne 11, peiureHnem
KOTOPBIX SIBISIOTCS (hopmyibl Ne 12.

[MpyHUMasT yCJIOBUS  3aKperuieHUs
KOHLEBBIX CEYEHUWU JUISI BHYTPEHHEU
OPYXKUHBL 7, TI0 TUITY IUAPHUPHBIX OMK-

paHWUii, rpaHUYHbIE YCJIOBUS TIpH s = 0 U
s = 2mryn MOXHO 3amucarb B JIByX Bapu-

anTax. [lepBolit — u = V= 0 u Bropoii —

w= A/vz +u’ =0. OngHako B 000uX CIy-
yasix pe3yabTaT TMOJy4yaeTcsi OOMH U TOT
xe — (opmyna Ne 13. U ecniu 6path Hau-
MEHBLUKUI NOJIOXHUTEIbHBIA KOPEHb 3TOrO
paBeHCTBa, TO TMpu m = | Tody4aroTCs
dopmyabl Ne 14 mig onpeneneHUs KPUTH-
YeCKOTO 3HAYEHUs CXKMMAIONICH CUJIBI BO

BHYTpPEHHEN (FKP“) U HapyXHOM (FKp”)

MpYyXMHaX. MUHUMaJIbHbIE Xe 3HaYeHUsI
KPUTHUYECKUX cul F (paccuMThIBalOTCS 1O
dbopmynam Ne 3 u 4), npu KOTOPBIX MPO-
MU30MAET MOTeps] YCTOMYMBOCTH MPYXKHH,
ONPEAETAT HECYLLYI0 CIOCOOHOCTb JaH-
HOM KOHCTPYKLUMM B LeJOM (IIpU YClIO-
BUM, pa3yMeeTcsl, YTO MOcCjie MOTEPU yC-
TOWYMBOCTU OAHOW TPYXUHOW TMOJTHYIO
Harpysky He BOCIIPMMET BTOpasi).

Merton, Kak BUIUM, UCTIONb3YeT KUHE-
MaTUYECKUE BEJMYMHBI — MPOTUObI U yr-
sl moBopoTta. Ho ToT xxe pe3ynbTar MoX-
HO TOJIYYUTh U uepe3 hu3nuueckue Beau-
YUHBI — U3TMOAIOIIMEe MOMEHTHI U CUJIBL.

W3 ckazaHHOTO CliefyeT, 4To, BO-IEp-
BbIX, MTOTEPS] YCTOMYMBOCTH LUIMHIPUYE-
CKUX TIPYXHMH KPYYEHUST MTPOUCXOIUT IO
pa3BeTBIEHHBIM  (hOpMaM  pPaBHOBECHSI,
Mpu GOJIBILION TMOKOCTU KOTOPBIX KPUTH-
YyecKue HampspkeHus OyayT 3HAYMTEbHO
MEHBIIIEe TOMTyCKaeMbIX; BO-BTOPBIX, Kpae-
BbIC YCJIOBUS 3aKPETUICHUsI KOHLIEBBIX Ce-
YEHU TMPOBOJIOKU CYLIECTBEHHO CKa3bl-
BalOTCSl HA 3HAYEHUM KPUTUYECKOTO KpYy-
TSIIIIETO MOMEHTA; B-TPETbUX, BaJIbl KPYyT-
JIOTO TIOTIEPEYHOI0 CEUEHHUs C YCIEXOM
MOXHO 3aMEHUTbH TPYXKUHHBIMU BaJlaMH,
4YTO MpUBEIeT K 3aMeHe aedopmaluu
KpydyeHUs Ha aedopMaivio pacTssKeHUs
WJIM CKaTHsl M, CJISI0OBATENIbHO, YMEHbIIIE-
HMIO HEPreTUYECKMX 3aTpar Mnpu pabore
JMAHHON KOHCTPYKLIMH.

ABTOMOOHIbHASA MPOMBINLIEHHOCTH, 2008, Ne 11



VIK 629.113/.5

TEOPUSI ABTOMOBWJIA:

OT CTATUKHM K TUHAMUKE.
ITPOXOIMMOCTH KOJIECHOM
MAIIIUHBI

Kang. texun. Hayk E.M. BJIMHOB
MIYIIN

OnopHO# MPOXOAMMOCTbIO Ha3bIBAeTCsI, KaK M3BECTHO, CBOM-
CTBO KOJIECHOM MallIMHbI paboTaTh B YCIOBUSIX OE310POXbsI, MPO-
GUIBHON — TIPeoaoJIeBaTh MPEMSITCTBUS Pa3TMYHOTO POIa U TIPo-
¢buist. Kak 1mokaspIBaeT OMbIT, TPOMUIbHAS TPOXOIUMOCTD MOXET
OBITH PACCMOTPEHA C MOMOILbIO TPUBUATBHBIX MOJEJICH, a B OT-
HOULIEHWU OTIOPHOM 3TO HE yIAeTCsl: pe3yJbTaThl pacyeTa U 3Kc-
MepuMeHTa He coBmaaalor. JleJio B TOM, YTO He BCeraa MmpaBuiib-
HO YHaeTCsl ONMPENENUTh BeIMYMHBI KOI(QOULIMEHTOB f, U f CO-
MPOTUBJIEHUS] KaYeHUIO MPU KOJIeeoOpa3oBaHUM U MPOOYKCOBKE
JBUXKUTES.

YToOb! peluTh 3agadyy B OOLIEM BUIE, pa3fe/MM BeAyllHe U
BEIOMbIE KoJieca, MPeACTaBUB U3BECTHOE BhIPAXXEHHUE IS TIOACUE-
Ta MOMeHTa T, cornpoTuBieHus] KaueHuto (popmyaa Ne 1 B Tabim-
1e) B Buae ¢opmysibl Ne 2 1 nmpoaHaau3upyeM, Kak (hopMupyercst
Tf Ha TPYHTe.

IMockonbKy BeIMYMHA f, MOXET ObITh TOJIyYE€HA U3 OMbITA, 3a-
Ja4a CBOMMTCA K BBIYMCIEHUIO KO dULMEHTa f5, KOTOPBII ompe-
JIEJISIETCS] TOJIBKO aHaMTUYecKu. [1pr OyKCOBaHMM TPYHTO3aLICITbI
LIMHBI BBIHOCSIT TPYHT M3-TIOJ KOJieca, 3aray0Jisisi €ro U 3TUM YBe-
JIMYMBAs COTIPOTMBJICHUE KAYEHUIO. 3HAYUT, KOIPOUUUEHT f
CJIe/lyeT BBIPA3UTh YEPe3 MpUpalleHue yOUHbl Konen Ahg, CBsi-
3aB €€ CO CKOPOCTbIO OYKCOBaHUs Ug.

IMoctynum crenyroium obpa3oM. B3siB 32 OCHOBY M3BECTHYIO
3aBUCUMOCTD ((hopmyna Ne 3), mpu GyKcoBaHUHM, IIpeoOpasyeM ee
B hopmyny Ne 4. I'nybuny Koneun 3a Bpemst OyKCOBaHHMSI OT T, JIO
HEKOTOPOTro 3Ha4yeHus t, onpeneaum no ¢dopmyiae Ne 5. Ecau
Y4ecTb, UTO MapaMeTphbl MEPBOM CKOOKU HEM3MEHHBI ST JaHHBIX
NBIDKWTENISI MU TUMA TPYHTA, JIETKO YBUAEThb, 4To (hopmyma No 2
npespaiiaercs B opmyiny Ne 6. B ob1ieM cirydyae T/ SIBJISIETCSI ya-
CTbI0O MOMeHTa T, CONpPOTMBIEHHMS IBUXKEHWIO, YYUTBHIBAIOLIETO
TakKe COINPOTHUBICHWE BO3MYyXy, MOABEMY, MPU IBWKCHUU 10
KPUBOH U T. 1.

Paccmorpum mapamerpel . U k. moxpoOHee. ITokasarens n,

CTETNEeHU OMpeesisieT BUI KPUBOW MOTPY>XKEHUs LUTamIa B TPYHT.
J17151 GONBILION TPYNIIBI TPYHTOB (CYXOUl CBSI3HBINM, PHIXJIBIN YIUIOT-
HSTIOLMIACS, PHIXJIBII Ha 6oJiee TIOTHOM U T. I1.) MOKHO TIPUHSITh,

nl o o
uro n. = 1. Torxa 3aBuCUMOCTH Gep = k. h" CTaHOBUTCA JIMHEAHOM,
T.€ gy = k.h. KoshduumeHT k ocanku moyBbl HE HUMEET MOCTOSTH-

HOI pa3MepHOCTH, a ero BeJIMUMHA ToIBepXKeHa OoJblIeMy pa3opo-
Cy M 3aBUCHUT OT TUIIA ¥ BIaXHOCTH rpyHTa. [lpu n. = 1 Benmuuny k.

IUIST 3eMIISTHBIX TPYHTOB IpHHUMAIOT paBHoi (5—200) KH/M3. s
cuera n, = 1,6, k. = 200 KH/M3’6.

Tenepb 0 OyKCOBaHMM KOJIECHOTO ABMXUTeN 1. KnHemaTtuue-
CcKku OyKcoBaHUE Beayllero kojieca oueHuBaercss KoabduumeH-
TOM § OyKCOBaHMS, 3aBUCSIUMM OT TEOPETUYECKON CKOPOCTHU
v, = &, ¥, ONPENEAEMOii TONLKO YIJIOBOH CKOPOCTBIO BEMYLIETO
KoJeca, U (pakTUUECKON CKOPOCTU X KOJIECHOU MalIuHbI (hopMy-
na Ne 7). I'pannunble 3HaYeHus & paBHbl 0 mpu X = v, u 1 npu
x =0.

Paccmotpum naiiee, Kak ONpELENSeTCst CKOPOCTh Uy OyKCoBa-
HUST aémoHomHo20 (He0000IIeHHOTo) nBrkuTes. OHO, COTIacHO
dopmyne Ne 8, HauMHaeTcsl, KOrjga MOMEHT T, ; ynpyronemnu-
pYIOIIUX CUJ Ha mocheaHeM (s — 1) ydyacTke J1000# (JIeBOM Wau
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npaBoit) i-it BeTBu JATY cTraHOBUTCS OOJIbIIE Pa3HULIBI MEXKIYy MO-
meHTamu T, ; cui cuenieHust u 7, ; CONpOTUBICHHUS JBIKCHUIO.
(3ameTumM, yTo MOMEHT T, ; IEHCTBYET Ha KaXI0€ BEAYLIEE KOJIECO
TTOTHOTIPUBOJIHBIX KOJIECHBIX MAlllMH, HO JUJISI HETOJTHOTPUBOI -
HBIX 3TO MOMEHT, MPUXOISLIMICS Ha Beayliee KOJeco JIEBOro
(TipaBOTO) GOpTa; COOTBETCTBEHHO KOPPEKTUPYIOTCS aHAJIOTUYHBIE

COCTaBJISTIOLINE IPYTUX YPABHEHMUI.

KoadduumeHT cuemnneHus: ¢ JOKEH YYUThIBAaTh 3aBUCUMOCTb
¢ = f(8), Hanpumep, B Bune (Gopmynasl Ne 9, rie npu paBeHCTBE
TeKyllel vy U 3a7aBaeMoit ugm ckopocteit ¢ = M = ¢, + Ag.
[Ipy HEeBBIMOTHEHMM HU IJIsl KAKOTO Kosieca YCJIoBUSL (HOpPMYJIbI
Ne 8 vy OymeT paBHa HyIIO, TTIOCKOJIBKY X = v, = @, 7, TII€ Teope-
THYECKasl yIJIOBasi CKOPOCTb (., MAaXxOBOI MAcChl KOJIECHOI Mallly-
HBbI BbIYUC/ISICTCS KAK B3BELICHHAS CYMMa YIJIOBBIX CKOPOCTEH G,

Kaxnaoro u3 Beayiuux kojec (bopmyna Ne 10), a r — mo dop-
myie 11. B cBoto ouepenb &, ONpeIessieTcs: u3 popMy.ibl Ne 12.

Ecnu ycnosue (hopmysna Ne 8) BbIMOMHSIETCS XOTsI ObI IS OJ1-
HOTO KoJieca, TO pellaeTcsl TOMOJTHUTEIbHOe ypaBHeHue (hopmy-
sga Ne 13), U3 KOTOpPOTO HAXOMUTCS ACMCTBUTEIbHAS CKOPOCTb X
Macchl KOJIECHOI MalllMHbI, a B YaCTHOM ciiyyae (IIpu Bcex OyK-
CyIoIIMX KoJiecax) 3To oymeT dopmyna Ne 14. CpaBHeHME CKOpO-
CTU X C JIMHEHOI CKOPOCTHIO Uy, = da’ 7; OYKCYIOLIETO i-T0 KO-

Jieca oIpeaciasaeT CKOpPOCTb 6yKCOBaHI/I${ Ug ~HaHHOIo KoJjeca

(bopmyma Ne 15).

Kak BuMaMM, paccCMOTpeHHasl BbIIC KOHUEMINS OyKCOBAHMS
KOJIECHOTO IBUXKMTEJISI TIPEATNOIaraeT pa3neieHue MacChl KOJec-
HOW MalIMHbI MEXIY BeAyIIMMU KOJIECAMM C COCTABICHHUEM ypaB-
HeHust Ne 12. JIpyrumu caoBamMu, Kaxaoe Beayliee KOJeco JBH-
KET Briepel "CBOW" aBTOHOMHYIO MaccCy, 4TO, Ha MMePBbIil B3IJISI,
HE COBCeM KOppekKTHO. OIHAKO, CJIOXUB MOYWIEHHO ypaBHEHUS
Ne 12 mpu i=1, , 2k, ToOmy4yMM WU3BECTHOE YpaBHEHME

2k
Jo, = 3T,

B T,, oTpaxalollee KIaCCUYECKYIO BEPCHIO, B
KOTOpOi1 eAMHAasi Macca MallMHbI IBUXETCSl MOJ NEHCTBUEM CyM-
MapHOro IMHammuyeckoro MoMeHra Bcex BerBeit A TY. Takum 06-
pa3oM, JaHHasi KOHLEMUKs MosydyaeT cBoe obocHoBaHue. B mpo-
TUBHOM cJly4yae, He cocTaBisis ypaBHeHus No 12 u ompenensis
CKOPOCTb KOJIECHOI MalllMHBI TOJIBKO IO TTocIeqHeMy nuddepeH-
LMaTbHOMY YpaBHEHUIO, pealn30BaTh 3ajadyy OyKCOBaHUSI agmo-

HOMHO020 KOJICCHOI'O IBM2KUTEJISA HE NIPEACTABIISACTCSA BO3MOXKHBIM.

[lepeiinem K pacCMOTPEHUIO YCIOBHUS ABUXEHHUSI KOJIECHON Ma-
mwrHbB B auddepeHnuanbHoil Gopme. B cratmueckux 3amavax
00bIYHO Gurypupyior ycnosus tuna T, > T,, uMerolimne aBa oc-
HOBHBIX HEIOCTaTKa: HE YYUTHIBAIOTCS, BO-TEPBBIX, AMHAMHUKa
KaK CHUCTEMBbI B LIEJIOM, TaK U MacChl KOJIECHOM MallMHbI B 4acT-
HOCTH, U, BO-BTOPBIX, PEAJIbHOE Pa3HOOOpPa3ue PeXWMOB PabOThI
BeyIIEro KoJseca.

YpaBHeHue Ne 13, B HauboJsee o0leM BUIE OTpaxKarollee 1BU-
>KEHUE MAacChl MOJTHOMPUBOIHOM MAIIMHBI, MOXHO 3aIiCcaTh B BU-
e dopmyiasl Ne 16. I[Ipu 3TOM caMbIM TSKEJIBIM IO ITPOXOIUMO-
cTU OyleT peXXuM TOPMOXKEHUsI BCEX NBMKUTENIEH OTPULIATEeIbHbI-
MU II0 3HAKy TUHAMHWYECKMMU MOMEHTAMU Tyﬂ. Torma Ty£l < TCH,
u ypaBHeHue Ne 16 3anuiuercs B Buae ypaBHeHust Ne 17, mpaBas
YacTh KOTOPOTO OTpuliaTeibHasi. Ho mpu orpuiiaTebHON MpaBoit
YaCTH ABMKEHHE, Ka3aJ0Ch Obl, HEBO3MOXHO, OMHAKO B peaabHOIt
SKCILIyaTalluy 3TOr0 HE MPOMCXOIUT 3a CUYET MHEePLIMM MacChl Ma-
LIUHBL.

W3 ypaBuenust Ne 17 criemyer, 4TO 3HaUY€HHE X TOXKE OTpHIA-
TeabHoe. YToObI n36exXaTh 3TOro, MepeHeceM WieH C Tyzl B JIEBYIO
4acThb W, YMHOXMUB Bce Ha —1, MOJyYnM YCJIOBUE IBUXKEHUS KO-
JIECHOI MallMHbI B auddepeHLanbHoi popme (hopmyiaa Ne 18),
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dop- ®Dopmyna Ipumevanue
MYJIbI
k, n — 4ucna BenylMX ¥ BENOMBIX OCEd; R, — BepTHMKaIbHasI
k+n . P !
1 |7= R foor peaKiys OMIOPHOM MOBEPXHOCTH i-ii OCHU; ¥ — PaIlyC KaueHUsI
f z z, ndin, n'in, aBTOHOMHOTO KoJjIeca; MHAEKCHI "1, "IT" 03HAYAIOT ITPUHAIIEXK-
HOCTb K JIEBOMY, IPaBoMy O6opTam
2 k n
=Y RognSian T n ¥ X R n fica n i,
h — rybuHa Kojieu, 1. — I0Ka3aTelb CTelIeHW KPUBOIA ITOrpy-
3= Wh/2r)/[(n, + D1 = n/3)] :

JKeHUsI LUTaMIa B IPyHT
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YA,

= / + -
4 fﬁ B3( hG/ 2r)/ [(nf ha nf/ 3l TpUpAICHUN TITYOMHBI KOJIEW
At < 0,001 ¢ — Bpemst a1eMeHTapHON MOAIIPECCOBKU TPYHTA,
T T . paBHOE 1lIary MHTErPUPOBAHUSI MPU YUCICHHOM pEIICHHM;
5 |hg= Y Ahg= Y Auqs, by, /k.2)(vs/5R,) Gep U b, — cpemHee NapleHNe IMHBI HA TPYHT M €€ IIMPUHA,;
T % k. — Koo dULMEHT CXaTA TPYHTA; Z, — LLAr MEXILy TPYHTO-
3atenaMu; 5 — koaduieHT GykcoBaHMsI
6 k n k
]}’ = Z Rz,-n, nfkin, n rin, n + Z Rz,-n, n fk,ﬂ, n rin, n + Z Rz,-n, nfﬁin, n rin, v} B
7 8= (v, — x)/v, = vs/v, Vg = U, — X — CKOPOCTb OyKCOBaHMs
3 Tyﬂ . > (T = T,) i=1, ..., m, m — 49ucjao OYKCYIOIIUX KOJEC; Twi = Rzi O F
" ' ! 31eCh ¢ — KO3GbOUIIMEHT CHJI CLETUICHIS KoJIeca C TOPOroi
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2k
10 (&, =(xa, )2 -
2k
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12 [Jyé,, =Ty,  — T, Ja, = My, ri, 30€Ch m, — Macca, npuxo0aumaica Ha i-e Be-
' Jyliiee KoJieco
13 m 2k-m
myx = Z( Tcu,- - Ta,- )/ri LY ( Tyu,;s,l - Ta, )/ri o
14 3
m,x :Z(Tcu, - Ta,)/ri o
15 v6i=vai—5c=('xa(_ri—5c —
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He cojiepxalilee OTMEYEHHBIX BbIIIE HEIOCTATKOB, WJIM B OOIIEM
Buae (bopmyna Ne 19) mist MalMHbl J11000i KOJeCHOU (hOpMYJIbI.
dusnueckas CyuHoCTb JaHHOU (HOPMYJIbI COCTOUT B TOM, UTO
NBUXKEHME MAIIMHBI JaXe MPU OTPULIATSIbHBIX 3HAUSHUSIX AUHA-
MMYECKHX MOMEHTOB OyleT NpONO/KaThCs A0 TeX IMOp, IOoKa
MHEpLUsI e MacChl MPEBOCXOIUT CUJIbI CONPOTUBIICHMUSI.
OcTanbHble pEeXUMBI PabOTHl Koyieca (COOCTBEHHO TOPMO3-
HOI pexXMM He YYMTBIBAE€TCSI) MO MPOXOAMMOCTH Ooiiee Oyraro-
MPUSITHBI, TAK KaK MPU MPOYUX PABHBIX YCIOBUSX COCTABISIOLIAS

2k
=Y Ty, ., /r; MCHSICT 3HAK MJIM CTAHOBUTCS MEHBILIC [0 MOLYIIIO,

M MO3TOMY He paccMaTpUBaIOTCSI.
BosBpaiiiasicb K HepaBEeHCTBY TCH > T,, oTpaxarolieMy CTaTUKy
MpoLIEeCcCa, HECIOXHO MOKa3aTh, YTO OHO — YACTHBIN Clyyail He-

paBeHcTBa Ne 19: B yctaHOBMBILIEMCS ABMXKEHUU X = (0, MOMEHTBI
T, IPHOOPETAIOT MOJIOXUTENbHBLI 3HAK 1 OTPAHNMEHBI BETHTH-

HOU TCH. Torma HepaBeHCTBO Ne 19 BhIpoXIaeTcsl B CTaTMYECKOE

2k 2k+n
yCcIOoBUE BUIA ZTcu,;j,. > (Z )Ta,' (3ameTuM, YTO WHOTAA 3a
CTaLIMOHAPHBIN PEXUM MPUHUMAIOT IBUXKEHUE MALIMHBI C yCTa-
HOBUBIILIEICSI CKOPOCTBIO; OMHAKO W3 ypaBHeHU No 16 wim
2k
Jo, =3 T,

n., T, BuaHO, uto ycnopue X =0 wm &, =0

MOXET OBbITh 00ECIIeUeHO MPH Mepepacipee/IeHU BeJIUUUH dJie-
MEHTOB, HallpUMep, BHYTpU Maccusa > Ty, HO IIPH 9TOM CHC-

TEMy B LIEJIOM CTAaLlMOHAPHOW MPU3HATh HEJb34.)

Hakownerr, mocienHee: o BIMSHUA AUHAMUYECKUX TTapaMeTpPOB
ATY Ha OoNopHYI0 MPOXOAMMOCTb KOJIECHOI MallWHbI.

B cooTBeTCTBMUM ¢ ABYMSI BUIAMM TIPOXOIMMOCTH, TPODWIb-
HOW M OMOPHOM, CYLIECTBYIOT JABE I'PYIINbl MOKA3aTEIEN, KOTOPbIE
TpU OLIEHKE OMOPHOI TMPOXOAMMOCTUA, B OCHOBHOM, CBOMISTCSI K
COITOCTABJICHUIO aOCOJIFOTHBIX M OTHOCHUTEIBHBIX 3HAYCHUI CyM-
MAapHBIX TSTOBBIX CUJI U CUJI COTIPOTUBJIEHUN. Bee aTn mokasarenun
10 CBOEH CYIIHOCTH OHOKPUTEPUAJIbHBI U HE OPMEHTUPOBAaHBI HA
KOMIUICKCHBIM aHaJM3 pabOThl KOJIECHOM MalllMHBI, B CBSI3W C
YyeM, BCE Yallle MCIOJIb3YeTCs] MHOTOKPUTEPUATIbHASl OLIEHKA pa3-
JIMYHBIX €€ CBOWCTB, BKJIIOYasl MpoXoauMocTb. Hampumep, mpu
MPOBEJICHUN MHOTOKPUTEPUATBLHON ONTUMU3AIMU YIOOHO B3SITh
MaKCHUMU3MpYEeMbIii 00001IeHHbI KpuTepuii (dopmyaa Ne 20),
CBEpTKAa KOTOPOTO COMEPKUT APOOM, a B X YMCIUTENe (DUTYPUPY-
FOT ONTUMaJIbHBIE (MaKCUMaJIbHbIC WJIM MUHUMAaJIbHbIC) 3HAYCHUS
YaCTHBIX KPUTEpPHUEB, BbIOpaHHBIE M3 cepur DBM-peanuzanmii
MOJIeSIM, a B 3HaMeHaTeJle — WX 3HAYeHUsI, TTOJIydYeHHBbIE TTPU pac-
YyeTe MalllMHBI CO IITAaTHBIMU NapaMeTpamMu. M3 CTpyKTyphI CBepT-
KA BUIHO, YTO BO BPEMEHHOM Cpe3e T = 5 C OHa CTUMYJIUPYET
YBEIMUEHWE AWHAMWKKM Pa3roHa, KOJWYECTBEHHO OILIEHWBAaeMO
MPOMACHHBIM MyTeM S, TP MUHUMHU3AUK pacxoga Q TOIUIMBA U
Harpy>X€HHOCTU TPAHCMUCCUU, XapaKTePU3yeMOil BEIMYNHON MO-
MEHTa Tyﬂ i-TO yJacTKa j-TO Bajia (B KaueCTBEe TAKOTO y4acTKa BbI-
OepeM I0JIyoCH).

OTMETUM, YTO CBEPTKU MOJOOHOTO BUAA MMEIOT DS OYEBUI-
HBIX IPEUMYIIECTB — SICHBI (DU3MYECKUl CMBICI, Oe3pa3mep-
HOCTb, ONTUMU3UPYIOTCS KaK OOBbIYHBbIN Kputepuil. Ho riaBHOe
COCTOMT B TOM, YTO OHM He TPEeOYIOT PaHXXUPOBKM YAaCTHBIX KPU-
TEPUEB, TOCKOJbKY MAaKCUMMU3UPYEMbI YAaCTHBIM KPUTEPUl He
MOXET ObITh MEHBIIIE IITATHOTO, @ MUHUMU3UPYEMBbIil — OOJIbIIIE.

B nyOonukanusx HeT MpeleqeHTOB UCCIIeOBAHUS BIUSIHUAS U3-
MEHEeHUsI TUHaMu4eckux napametpoB A TY KojecHbIX MallMH Ha
MOKa3aTe/Iv MPOXOAUMOCTH. B CBSI3W ¢ 3TUM NpuBeaeM pe3yiibTa-
Thl TAaKUX PACYeTOB B OTHOILIEHWU BBIOPAHHOTO OOOOIIEHHOTO
KpUTEpHs U TapaMeTPOB MPOXOAMMOCTH (/g5 U vg) MALIMHBI 6X6
Mmaccoii 7500 xr.

C 1esipo peanusaldy MPUHIKMIIA aBTOHOMHOCTH KoJieca 0.5
Kaxcdoeo BeAylIero Kojeca ObUIM Ha3HAYeHbl CBOM BEJIMUMHBI @,
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fu r. B xauecTBe Opyrux MCXOMHBIX NAHHBIX JUISI pacuera Mpu-
HUMAaJIMCh. TapaMeTpbl TPYHTa, COOTBETCTBYIOIIME IBUXKECHUIO
[0 POBHOM NEPEYBIAXHEHHON CYIJIMHUCTON jyroBuHe (n. = 1,
k. =250 KH/M3); mepemadya B KOpOOKe Iiepemad — IiepBas;
Gep = 0,35 MIla; b, = 0,28 m; z. = 0,2 M; BeIMYMHA KMHEMATH-
YecKOoro napamerpa mexoceBoro auddepeHumana, ycTaHOBICH-
HOTo MeXIy MepelHuM M 3aJHMMU MocTamu paBHa (—0,5), mis
BTOPOTO MexkoceBoro nuddepeHnana u MexkoiaecHox — (—1,0).

B utore okazanoch, 4TO Bce MCCeIyeMble MoKa3aTeau Tpedy-
10T YMEHbBILEHHUsI BEJUYMHBI KPYTHUJIBHOM XECTKOCTU BIIUSIIOLIETO
yyacTKa M YBEJIMYEHMS] MACCOBBIX XapaKTepUCTUK cuUcTeMbl. Mc-
KJIIoYasl TPUBHMAJbHBIE DPACCYXACHUST 00 M3MEHEHUU B CBSI3M C
5TUM CLIEMTHON CUJIbl Beca. B COBOKYMHOCTM 3TO O3HAYaeT, YTo
MPOXOIMMOCTb KOJIECCHOW MAlllMHbI MOXHO YJIYYLIUTh, YMEHBILUB
COOCTBEHHbBIE YaCTOThI KOJI€OAHUI CUCTEMBI.

Om pedaxuyuu. dma cmamos 3aeepuiaem yuka "Teopus asmomo-
buns: om cmamuku Kk OuHamuke", 8 KOMOPOM U3N0JCeHbl OCHOBbL NPed-
Aaeaemoli agmopom OuHamuveckoi meopuu asmomoouns (IATA). Ee
@yHoamenm — npedcmaenerue KOACHOU MAWUHbL 8 8UOe CAONCHO-
CMPYKMYPUPOBAHHORO NPOCMPAHCMBEHH020 006eKma, 001adaioueo
GHYMPEHHUMU OUHAMUMECKUMU U UHbIMU CEA3AMU U PA36UMbIMU
cucmemamu JATY u nodeecku. Ilpu smom npocmparcmeeHHOCMb
obecneuusaemcsi COOMEEMCMBYIOWUM PACNOAONCEHUEM OUHAMUYe-
CKUX c8s3ell, a He MOAbKO NPOMAJICEHHOCIMbIO meaa 60oab ocell X, Y, Z.
Bmopou ¢hyndamenmanvhuiil npusnak adexeamnocmu mooeau — "aé-
monomHoe" Koneco, 3amvikaroujee Ha cebs, ¢ OOHOU CMOPOHbI, OUHA-
Mu1eckuil momenm "ceoeil” semeu npueoda MpaHcmMuccuu, a ¢ opy2ou
— "c6010" peakyuio dopoeu, onpedeasemyro OUHAMUHECKUMU CEOLICM -
eamu nodeecku u wux. Omcroda 6azosvim gppaemernmom J{TA cmano-
eumcst Modenv cogmecmuuix Konebanuii JITY 6 cobcmeennvix Koopou-
Hamax u noogecku ¢ HeCMAauyUOHAPHLIM NOAIOCOM NOBOPOMA, AGMO-
Mamu4ecKu ONUCLIBANWAs MA208YI0 OUHAMUKY U NAABHOCMb X00a
KOAEeCHOU MawWuHbl. Ima Modeab a0anmupoeana nymem 66e0eHus: He-
00X00UMbIX C83€ll K U3YHEHUI) OCHANbHbIX BANCHEUUUX CEOUCE Ma-
WUHbl — SHepeemuKu, MOPMO3HOU OUHAMUKU, YAPABAAEMOCMU, YC-
mou4ueocmuy U npoxoouMocmu, 8 pe3yabmame NPespauyasncy 8 00-
wyr modensb 08UNCEHUS.

Ho asmop noduepkusaem: 0eKaapuposarHvle mMamemamuuecKue
Modeau CcamocmosmenvHol uyenHocmu He umerom. Qobwias mooenwv
deudicenusi KOAECHOU MAWUHbL, CYWecmeyuas 6 eude cucmembvl
Oy, peanuzosana na IBM 6 obwem eude. Imo oznauaem, umo c
nomouybro 00HoU (ocHogHou) DBM-npoepammor ModcHO uccredosams
nepeuucieHtble Gblille OCHOBHbIE CEOUCMBA KOAECHOU MAWUHbL C A10-
oot cmpykmypoi JITY u nodeecku. B mo jce epems, kpome 0CHOBHOU
DBM-npoepammet, nompeb608anoce cozoams psd Opyeux, ocyuyecme-
ASAIOWUX, 8 HACMHOCMU, ONMUMUAYUOHHBIU AHAAU3 8 ABMOMAMU3U-
POBAHHOM pedcume, 0e3 KOMOpP0o20 He03MONCHO ObiCmpoe NpuHsmue
adexeammuuvlx pewienuli. B pezyabmame caoxcuics npoepammuo-gol-
YUCAUMENbHBIU KOMIACKC, UCHOAb3YEeMbll 8 MOM Hucae U 8 HAYYHO-
NPaKmu4eckux yeasix.

CpasHumenvHblil aHaiu3 OUHaMu4ecKux mooenell u "ycecmkou”
00HOMACCOB0U, 8 KOMOPOU KOAeCHAs MAWUHA Npedcmaensemcs KaK
MamepuatbHas moyKa u Komopas 0oMuHupyem no ceti 0eHb, NOKa-
3b18aem, 4mo "Jcecmkas'” He umeem 8eCOMbIX NpeuMyuiecms u 60
MHO2OM UcHepnana ceoi HayuHoili nomeHnyuas. OOHAKO cospemeHHbIl
asmomoounb Heabssi €030amv NpU NOMOWU PACHEMHBIX Memooos,
ONUPAIOWUXCS HA ycmapesuiue Mooeau. Dmo 00Ha U3 2Aa8HbIX NPO-
Onem NPOOYKUUU OmeHecmeeHH020 A8MONPOMA, YyCmynawuei noka
N0 MHO2UM MEXHUKO-3KCNAYAMAYUOHHBIM NOKA3aMensimM 3apyoesc-
HbIM AHAN02GM, YMO NPUBOOUM K OOAbUUM COUUANbHO-IKOHOMUYE-
ckum nomepsam. Coz0anue ay4uieeo pocCUiickoeo aemomoouns 603-
MOJNCHO MOABLKO HA OCHOBE COBDEMEHHbIX A0eK68AMHbIX Modenell, Y4l -
MbIBAIOWUX BCIO 2AYOUHY U MH02000pa3ue OUHAMUYECKUX S6AeHUl, 6
ce0ell COBOKYNHOCMU, COOCMBEHHO, U NPEOCMABASIOUUX NPOUecC 08U~
JHCEHUS.
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YK 629.017

YHPABJISIEMOCTDb U YCTOMYUBOCTH
ABTOMOBWJISI. OIPEAEJIEHUE ITOHATUN

(B MOPAJIKE OBCYXKIEHUA)
[-p TexH. Hayk M.A. [IOJAPUTAJIO
XapbkoBckuit HAJIY

Cuuraercsi, 4To "YNpaBiasieMOCTb aBTO-
MOOMJISI" Kak TOHSITHE JAaBHO YXe chopMy-
JIMPOBaHO U C(HOPMYIMPOBAHO TOYHO. DTO
CIOCOOHOCTb aBTOMOOWJISI TOBOPAYMBATHCS
C KMHEMaTUYEeCKUMM ITapaMeTpaMM, 3aia-
BaeMbIMM BoauTesieM. OqHaKo 1aHHast Ghop-
MYJMPOBKA, KakK TOKa3bIBaeT aHalu3, He
OXBAThIBAET BCE BO3JEWCTBUSI BOMAMTEIIS
(MM aBTOMATHUYECKOTO YIPABJISIIOIIEro yCT-
poiictBa). M 4TOOBI UX y4YECTb, BOCIOJb3Y-
eMCsl HEeKOTOPbIMM acleKTaMHU TEOpUU aB-
TOMATUYECKOTO YIIpaBJICHUS.

JlaHHas Teopust onpenessieT ynpasisie-
MOCTb KaK CITOCOOHOCTb TEXHUYECKON CHhC-
TEMBI C 3aaHHOI TOYHOCTBIO U OBICTPOICI-
CTBUEM BBITOJHSTh YIPABJSIOUIME BO3/EH -
CTBUSI omepaTopa WJIM aBTOMaTHYeCKOro
yIpasJsolero ycrpoiicrea. To ecTb Tpak-
TYeT ero Lupe, 4eM Mnpu nosopore. B yacr-
Hocth, A.C. JIMTBUHOB YTBEPKAaj, YTO I0-
HsITHE "MaHEBPEHHOCTH" NOJKHO BKIIOYATh
B ce0s1 HE TOJIBKO OLICHKY MOBEIEHHUsI aBTO-
MOOMJISI IPU ABVKEHUU HA TMOBOPOTE, HO U
Nnpu ABUXKEHUU "Kpabom" (IIpyM MOBOpOTE
BCEX YIPaBJISIEeMbIX KOJIEC aBTOMOOWIISI B OJl-
Hy ctopoHy). M S1.X. 3akuH paccMatpuBan
YIPaBIeMOCTb KaK CIOXHOE KCIUTyaTalu-
OHHOE CBOICTBO, BKJIIOYalollee B cedsl Tpu
MPOCTBIX CBOMCTBA — YCTOMYUBOCTb, CTENEHD
MOBOPAYMBAEMOCTH 1 JIETKOCTb YITPABJICHUSI.

Ectb, pasymeeTcsi, U Apyrue TOYKU 3pe-
Husi. Ho, B 001eM-TO, BCE OHU CXOASTCS B
TOM, YTO TNPU ABUXKCHUU TO MPSMOM B He-
YCTAaHOBMBILEMCSl ~ PEXHUME  aBTOMOOUIIb
JIOJDKEeH OBITh yIpaBiisieM (yBeJIMYECHUE WIN
YMEHBIICHUE MoJaur TOIUIMBA B JABUTATEb,
TOPMOXEHUE, TEpPeKIoYeHUe mepeaady —
TaKKe yrnpasJisiollie BO3NEHCTBUSI), B yCTa-
HOBHUBIIEMCSI peXHMe — CIIOCOOEH COBep-
IIUTh MaHeBp (pa3roH WJIM TOPMOXEHMUE),
T. €. OBbITh MOTEHLMAIBHO YIPaBJISEMbIM.

Takum o6pa3oM, MOHATHE "yIpaBise-
MOCTb" SIBHO TPeOYeT €ro pacrpoCTpaHEHMS
Ha BCE CIIOCOObI MaHEBPUPOBAHUS U YCTa-
HOBUBIUMICS PeXUM IBWXeHHUs. [Ipuyem
MOHATHE "MaHeBpMpPOBaHME" TOXe HE0OXO0-
JIMMO PacllMPUTh, BKJIIOYUB B HETO JBHXKE-
Hust "KpaboM", 3aIHIMM XOIOM, Pa3roH, TOp-
MoxeHue. To ecTb chopMyIupoBaTh €ro
clenyloumM 0o0pa3oM: MaHEeBpUPOBAaHUE
3TO J1000e U3MEHEHUE TPACKTOPUM WIIN K-
HEMaTUYECKMX TMapaMeTPOB IBWXEHHUs aB-
TOMOOWJISI, OCYLLECTBIISIEMOE MYTEM YIpaB-
JISIIOLIMX BO3JAEMCTBUNA.

Tlpu TakoM moOAXOmE MaHEBPEHHOCTbD,
OYEBUIHO, TMPEACTABISIET COOOW COBOKYII-
HOCTb CBOWCTB, 00€CIEeUMBaIOLIMX U3MEHE-
HHUE BeKTopa cKopocTu aBroMoouis. (Takoe
omnpejeeHMe MaHEBPEeHHOCTH, KCTaTH, He
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MPOTUBOPEYUT OTPEEICHUIO, TPHUBEACHHO-
My B SHLMKJIONEINYECKOM CJIOBape, Ie 3a-
MKUCaHO: "MaHEeBPEHHOCTb — COBOKYITHOCTh
OCHOBHBIX HAaBUTAlIMOHHBIX KAayeCTB CyAHA
WM camojieta, o0ecreyrBaloliux ObICTPOe
M3MEHEeHWe HamnpaBieHUsl (TpPaeKTOpUu) U
CKOPOCTH JIBMXKEHMSI TIOJ IeMCTBUEM pyJieid
M IPYTMX OPTraHOB YIpPaBICHUS ")

Ho ni1st Toro 4To0HI MOJYYNUTH 0000IIEeH-
HOE TIOHSTHE "yIpaBIsIeMOCTh aBTOMOOM-
7", HY>KHO OIpPEeAeUTh CaMO 3TO TMOHSITUE
U KPUTEPUM €r0 OLEHKU TIPHU PasIMYHBIX
pexuMax JABVKCHUSI.

Iymaercsi, OyneT MpaBUIIbHO, €CJU TOJ
YIpaBJIsieMOCTbIO TTOHUMATh CIOCOGHOCTh
aBTOMOOWJISI U3MEHSITh MOAYJb U (MJTN) Ha-
MpaBjicHWEe BEKTOPAa CKOPOCTU JIBUXEHHUS C
TOYHOCTBIO, 3a/JaBaeMOii BOJMTENEM WU
aBTOMATUYECKUM YIPaBJISIOUIUM YCTPOii-
CTBOM.

Ho wu3MeHeHue BeKTOpa CKOPOCTH Xa-
pakTepu3yeTcsi YCKOpEHHEM aBTOMOOWIIS.
DTO 03HaYyaeT, YTO MPU pasroHe WIU TOp-
MOXEHUU YCKOpeHHe (3aMeaieHre) MOXET
U JOJDKHO OBITh KPUTEPUEM YIIPABJISIEMOCTH
MpU 3aJaHHOM YPOBHE YIPABJSIIOLIETO BO3-
neicTBusi. B yacTHOCTM, TIpM MOBOPOTE aB-
TOMOOWJISI TAKUM KpPUTEpUEM CJIeIyeT pac-
CcMaTpuBaTh YIJIOBOE YCKOPEHUE, MPU IBU-
keHnH "KpaboMm" (OOKOBOM CMENICHUU aB-
TOMOOWJISI CO BCEMU YIPABISIEMBIMU KOJIe-
caMu, TOBEPHYTBIMA B OOHY CTOPOHY) —
0OKOBOE yCKOpPEHMUE.

Tak, B mocnennem ciydae (puc. 1) 6oko-
BOE YCKODEHUE g, aBTOMOOMIA [aeT Cle-
nmytotasi popmyna:

o= ff_l_)_l, _ d(vysiny) _
0 dr dt

= vocosw‘fj—‘n-: = vx% ,

€

e

vy y

Ly

Puc. 1. Uzmenenue gexkmopa ckopocmu npu
deusicenuu asmomooduasn "kpabom”

B KOTOPOH v,,, v, — GOKOBas U TPOIOJIbHAS

KOMITOHEHTHI JIMHEHHON CKOPOCTHU LIEHTpa
Macc aBTOMOOMIISL; ¢ — BpeMsl; v, — JIMHEM-

Hasl CKOPOCTb IOCTYNATeJbHOTO JIBVDKEHUS
IIEHTpa Macc aBTOMOOWIS; y — KypCOBOW
yToJl aBTOMOOWJISI, PaBHBIN yIJIy TTOBOPOTa
yIpaBisieMbIX Kosiec. [Ipuuem Uit Majibix yr-
JIOB TIOBOPOTa YIPABJISIEMBIX KOJIEC MOXHO
TIPUHATH COoSy = |, Torma TpUBEICHHAST BbI-
1ie popmysia ypouaeTes: a, = vo%wt = 1yo,
IJe ® — YIIOBasi CKOPOCTb IMOBOPOTA YIIPaB-
JISIEMBIX KOJIEC U BEKTOpA JIMHEUHOU CKOPO-
CTU B IUIOCKOCTH TOPOTH.

AHaJIOTUYHBIE YpaBHEHUs, OYEBUIHO,
MOXHO COCTaBUTh W Ui JAPYTMX CIIydaeB
IBIDKEHMS, T. €. Ui BCEU CTPYKTYpBI
CBOWCTB ynpasisgemoctu (puc. 2).

K ckazaHHomy cienyer n00aBUTb Bax-
HOE 3aMeyaHue: yNpaBIsieMOCTb aBTOMOOU-
JIsl TIPOSIBJISIETCSl TOJIBKO B HEYCTAHOBUB-
LIEMCSI peXHUMe ABUXKEHHUSI, C KaKUMU Obl
00CTOSITEILCTBAMU OH HE OBbLI CBSI3aH.

W eme omHo. Ilepexom OT IBUKEHUS
"Bnepen”’ K IOBIDKEHUIO "Haszaa' COIPOBOX-
JaeTCsl UI3BMEHEHUEM HaTlpaBJIeHUsT BEKTOPa
ckopoct Ha 180°. Bpems ero msmMeHeHHs
ompenessieT JMHEHHOe YCKOpeHUE, BO3HU-
Kalolllee y aBTOMOOWIS B TIPOLIecCe BKITIO-
YeHUs] Tiepefadyd 3alHero Xoma. DTOT BUI
MaHEeBPMPOBAHMS TOXE JOJDKEH TpeaycMaT-
pUBaTh TOPMOXEHUE U Pa3TOH.

Tenepsb o BTOpoii pobaeMe — TEpMUHE
"yCTONYMBOCTb aBTOMOOMIIA".

Ilpu uccnenoBaHWM IBUXEHUS] aBTOMO-
OuJIg MO MPSMOI YCTOMYMBOCTh paccMar-
pUBaeTCs KaK CaMOCTOSITEIbHOE IKCILTyaTa-
LIMOHHOE CBOWCTBO. B CBsI3M € yeM psin aBTO-
POB TIpe/yIaraloT paccMaTpvBaTh OTIEITHHO
KYPCOBYIO M TPAaeKTOPHYI YCTONYMBOCTH.
TlepBast M3 HUX XapaKTepu3yeT CI0CO0-
HOCTb aBTOMOOWISI COXPaHSITh OPUEHTAIUIO
TIPOMIOJIBHOM OCH (IBUTAThCS IO TIPSMOIL), a
BTOpasi — CIOCOOHOCTb JIBUTAThCS (CIIemo-
BaTh) MO 3aaHHON KPUBOJMHENHON Tpaek-
Topuu (TTOBOpayMBaTh). Y TOCKOJIBKY TpH
IBIDKEHWM Ha TIOBOPOTE YCTOWYMBOCTH HE
paccMaTpuBaeTCs KaK  CaMOCTOSITENIbHOE
SKCITTyaTallMOHHOE CBOMCTBO, TO B JIMTEPA-
Type pa3anyaroT KypCOBYIO YCTOMYMBOCTD U
TPacKTOpHYIO ympaBisgemocTb. Ha Hamn
B3IJISI/I, 3TO HETPaBWIBHO, TTOCKOJIBKY B yC-
TAHOBMBIIIEMCS peXMMe TTOBOpOTa (TIPH T10-
CTOSTHHBIX JIMHEMHBIX CKOPOCTSIX IBMXE-
HUS W TIOJIOKEHWM YIPABISIEMBIX KOJIEC)
VIOPaBJISIONINX BO3IEHCTBUI HET, a aBTO-
MOOWUJIb MOXET MOTEPSATh TPACKTOPHYIO yC-
TOUYUBOCTD.

W Ha HeycTaHOBUBILEMCSI peXHUMe IBU-
JKEHMSl YCTOMYMBOCTb HYXHO paccMaTpu-
BaTh KaK OJHO M3 CBOWCTB KOMIUIEKCHOTO
CBOICTBA — YIPABISIEMOCTHU.

B wactHOCTH, TIpU yCTAaHOBUBIIEMCS pe-
XKMMe JIBVDKEHUS TIOIl YCTOWYMBOCTBIO Clie-
IlyeT TMOHMMATh CIIOCOOHOCTh ABTOMOOWIIS
CaMOITPOU3BOJILHO HE OTKJIIOHSTBCS OT Tpa-
€KTOPUU W TIapaMeTPOB YCTaHOBMBIIETOCS
NIBIDKEHMSI TIOJ, BO3MEWCTBUEM BHEIIHUX W
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Puc. 2. Cmpykmypa ceoticmeé ynpagasemocmu agmomoouns u npediaeaemvle Kpumepuu oueHKu
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MPY OBUKEHUU
3AOHUM XOOOM

Puc. 3. Cmpykmypa ceoticme ycmouuugeocmu asmomoounsi

BHYTPEHHUX BO3MYILCHUI, HE KOHTPOJIU-
pyeMbIX BOAUTENEM WM aBTOMAaTUUYECKUM
YIPABJSIOIIMM YCTPOWCTBOM.

OTciola BbIBOJ: €CJIM YCTOMYUBOCTD [1BU-
KeHus1 obecreyMBaeTcsl NpPU  HAJIMYUKU
BHELIHUX U BHYTPEHHUX BO3MYLIEHUI 0e3
OTKJIOHEHHUSI aBTOMOOWJISI OT 3alaHHBIX Tpa-
€KTOPUM M KUHEMaTHYeCKUX MapaMeTpoB
NBUXKEHMSI, TO aBTOMOOMJIb 00JIaiaeT cTaTh-
YecKOil YCTOMUMBOCTBIO; €CIM 3alaHHas
TPAaeKTOPUSI U KUHEMATUUECKUE MapaMeTpbl
NBUXKEHMSI BOCCTAHABIMBAIOTCS MOCHIE TO-
SIBIEHUSI OTKJIOHEHWI TMOoJ BO3AEHCTBUEM
BHELIHUX M BHYTPEHHUX BO3MYIIEHMIl, TO
aBTOMOOMJIb 00agaeT AMHAMUYECKON yc-
TONYMBOCTBIO.

Ho ectb ele 1 ycTOMYMBOCTD MOJNIOXKE-
HUST (IIPOTUB OMPOKUIBIBAHUSI B MPOAOJIb-
HO U TIOTIEPEYHON TUTOCKOCTSIX).

O noHsITUM "MaHEBpUpPOBaHUE" CKa3aHO
HECKOJIbKO CJIOB Bbillle. Ho 3TO sIBHO He-
JIOCTaTOYHO. MaHeBpUpOBaHUE, B Y3KOM
CMBICJIe CJIOBa, Ha B3MJIsIA aBTOpa, — M3Me-
HEHME HalpaBJeHUsI BEKTOpa CKOPOCTU
LIEHTpa Macc aBTOMOOWISI (HampaBIeHUE
JIBUXKEHMST), a B IIMPOKOM CMBICIE — U U3-
MEHEHHE BEJMYMHBI BEKTOpPAa CKOPOCTHU
(TIpu pa3roHe M TOpMoxeHuu). B utore mo-
JIy4aeTcsi: MaHeBPEHHOCTb B Y3KOM CMBbICJIe
cJloBa — ABMXKEHHUE Ha IMOBOpPOTE, "Kpabom"
U 3a[IHUM XOJIOM.

IMpuuem nepBbie 1Ba BapuaHTa — Iepe-
MelleHNe aBTOMOOMJIS B TUIOCKOCTH, Tiep-
MEeHIUKYJISIPHON TepBOHAYaIbHOMY Ha-
MpaBJIeHUIO OBUXEHHUs, T. €. B TOMeped-
HOM MJIOCKOCTH; TPETHUI — €CJIM Y aBTOMO-
OuJIsl OTCYTCTBYET MOJHBIA peBepc Ha Ma-
JIBIX CKOPOCTSIX, W IO3TOMY C TMO3ULIMI

IoTepu yCTOﬁ‘{PIBOCTPI OIIAaCHOCTU HE€ IIPEa-
CTaBJIACT.

Ipeanaraemast CTpYKTypa CBOMCTB YC-
TOWYMBOCTU IBUXKEHUS aBTOMOOWIIS TIPEmI-
CTaBJIeHa Ha pHC. 3.

KonnmyecTBeHHO yCTOMYMBOCTD JIBHIKE-
HMSI MOXHO OLIEHMBATh MO MaKCUMalbHOM
BeJIMYMHE BHEIIHETO UM BHYTPEHHETO BO3-
MYILEHUS, TIPU BO3ICHCTBUU KOTOPOTO YC-
TOUMBOE ABUXXEHUE coxpaHsieTcs. [Tpuuem
OHMM M3 TaKUX OLIEHWBAEMBbIX MapaMeTPOB
MOXET OBbITh JTMHEIHOE WU YIJIOBOE YCKO-
peHue, JWHEWHass WU YIJoBasi CKOPOCTh
aBTOMOOMJISI TMOO €ro JMHENHOe WIN YIJIO-
BOE MepeMelleHUe.

[Ipu 3TOM clieayeT yUUThIBaTh, YTO YCKO-
peHue BO3HMKAeT paHbllle CKOPOCTU Mepe-
MELIeHMsI, a CKOPOCTb MepeMelleHUsI
paHbliie nepemeliteHus. [1oaToMy B KauecT-
BE KPUTEPUSI YCTOMUMBOCTU IBVKCHMSI Clle-
JIyeT UCIOJIb30BaTh BCe-TaK MMEHHO JIMHEH -
HOE WJIM YIJI0BOe yCKopeHue. Tak TouHee.

TakuM 06pa3oM, aBTOp MpeIIaraeT Crc-
TEMHBII TOAXOM, IMO3BOJSIOLIMIA B 0oJiee
IIMPOKOM CMBICJIE TPAKTOBaTh TMOHSATHS
"yIIpaBiIsieMOCTh" U "YCTOMYMBOCTD" IBUKE-
HUsE aBTOMOOWIA. [IpryeM cUUTaET, 4To yC-
TONYMBOCTh HA YCTAHOBUBIIEMCS PEXUME
IBUXKEHMSI CIeAyeT paccMaTpuBaTh KakK OT-
JIEJIbBHOE CBOMCTBO, @ Ha HEYCTAHOBUBILIEM-
Cs1 — KaK COCTaBJISIONIYIO YIIPABIISIEeMOCTH.

Bropoe: kputepum ympabiasSeMOCTH —
JIMHEWHbIE WIM YIJIOBbIE YCKOPEHUs, BO3-
HUKAOIINe B HEYCTAHOBUBIIEMCS (Iepe-
XOITHOM) peXHMME IBVKCHUS TPU 3aTaHHBIX
YPOBHSIX YIIPABJISIOLIMX BO3AECHCTBUM.

Tperbe: B KauecTBe KPUTEPUEB YCTOMUM-
BOCTH CJIEAYET CYUTATh MAKCUMAJIbHbIE 3HA-
YeHUsl JIMHEHHBIX M YIJIOBBIX YCKOpPEHWIA,
BO3ZHMKAIOLIMX IPY AEHCTBUM BHEIIHUX U
BHYTPEHHUX BO3MYIUCHUN, TPU KOTOPBIX
ABTOMOOMJIb COXPaHSIET YCTONUYUBOCTD.

YeTBepTOe: yCTOMUYUBOCTD MOJOXEHUS —
OIHO U3 CBOMCTB YCTOMYMBOCTU JBUXEHUS,
TMOCKOJIBKY TIPW OTIPOKMIBIBAHUM aBTOMO-
OISl B TIPOJIOJIBLHOM WJIM MONEPEUYHON TII0C-
KOCTSIX IBUXXKEHUE HEBO3MOXKHO.

Om pedakyuu. Ilpobaemot ynpasasemocmu
U ycmouuueocmu Ha YpoeHe COBPEMEHHbIX
3HAHUU OomMpabomaHvl 6 aguayul Oe3ynpeuHo.
Asmop, no cyuecmay, nblmaemcsi NPUMEHUMy
peuienus aguamopos Kk asmomoouato. Yuma-
mensim, Ha 6324510 pedaKuyuu, xomeaocb Obl
3HAMb, KAK HA MO CMOMPAM HAWU YHeHble U
npaKmukKu.

U 30ecw, pazymeemcsi, 0eao He MOAbKO U
He CMOAbKO 8 MepMUHON0UU.

BHUMAHUE!

HanomuHaem: HanpaBnsaTb CTaTbl U BECTU NEPENUCKY C peaaKLnen
ObIcTpee 1 yaobHee C MOMOLLbIO ANEKTPOHHOM NOYTHI.

Haw agpec: avtoprom@mashin.ru
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OUEHKA 3dSEKTUBHOCTH
®YHKUMOHMPOBAHUS ATC

KaHa, TexH. Hayk 10.M. BY3VH
BopoHexckuit FTACY

Dusznueckas ocHoBa pyHkunonuposanuss ATC — mexaHuue-
cKasi 9HEpTUsi, KOTOpasi TeHEPUPYETCsS B IBUTATEJIC TIPU peaan3a-
IIMY SHEPTOHOCUTENSI — YIJIEBOMOPOAHOTO TOTMBa. C MOMOIIIBIO
TepeIaTOYHOro0 MeXaHu3Ma (TpaHCMUCCUS, ABWKWTEIb U pama)
4yacThb €€ MepesaeTcsl IepeBO3UMOMY Tpy3y, a YaCTb UCIIOJIb3YeTCsl
st iepenBikeHus: camoro ATC. To ecTb 00beKTOM ke (hyHK-
uuonuposanuss ATC aBjisieTcsl IEpeBO3UMBbII UM IPY3 Maccom m1,.
ITpuyeM OOBEKT CTAHOBUTCSI IPY30M TOJBKO TOT/AA, KOT/A Ha HEro
BosaeiictByer ATC.

Takum o6pazom, ATC u mepeBo3UMBIil UM Tpy3 00pa3yroT TeX-
HUYECKyo TpaHcropTHyw cucteMmy "ATC—rpy3" co BceMu BbITe-
KalolMMK OTCI0Ja CUCTEMHBIMU MPUHLIMIAMU ee aHamu3a. JIpy-
ruMu ciioBaMu, GyHkimonupoBanue ATC, cBsIi3aHHOE C IepeBO3-
KO Tpy3a, C METOJOJIOTMYECKON TOYKM 3peHUs] HEOOXOAMMO
paccMaTpuBaTh Ha CUCTEMHON OCHOBE U C MO3MLIMIA 3HEPreTuye-
CKOW KOHLIETILINU.

OmHako B peryJsipHO TyoJIMKyeMbIX Ha cTtpanuiax "All" craTs-
sx I1.I1. Esceesa, B.C. Kapa6uesa u [1.X. Baneesa, M.A. [loapu-
raio u H.M. Ilogpuraso u Ap., MOCBSILIEHHBIX OLIEHKe 3P dek-
TUBHOCTU padoThl ATC, maHHBI METOMOJIOTMYECKUM TOAXOM, K
COXaJIeHUI0, He HallleJ TIOJTHOTO OTpaxkeHus. Pe3ynbrar — Heor-
paBIaHHO OOJIBIIIOE pa3HOOOpPa3Ke MpeajaraeMbIX OLEHOUYHBIX I10-
Kazareseil. XOTs MOHSTHO, YTO MPU U3YYEHUU JIOOON TeXHUYe-
CKOW CHCTEMBI MHTEPEC TPENCTaBISIET HE CTOJIBKO TMOBEACHUE €€
OTHEIbHBIX (DYHKIIMOHAIBHBIX 3JIEMEHTOB, CKOJIBKO CUCTEMBI B
uesoMm. [losaromy mpenmMeToM M3ydeHMS JOJDKHBI OBITH (husumde-
CKHE€ BEJIMYMHBI M 3aBUCUMOCTH, OTHOCSIIIMECS UMEHHO K Heil, a
HE K ee OTIEJIbHbIM dJIeMeHTaM. A 3To TpebyeT ee omucaHus de-
HOMEHOJIOTMYECKM, Ha OCHOBE BCEOOLIMX (U3MUECKUX 3aKOHOB,
TaK Kak ¢u3nka — (pyHIaMEHT BCEX €CTECTBEHHBIX HAYK U TEXHUKHU.
B yacTHOCTH, B CBSI3M C TeM, YTO OCHOBOM (PYHKIIMOHUPOBAHUS
TEXHUUYECKUX CUCTEM CIIYXKUT IHEPTHUsl, IPU UX OMUCAHUU B Mep-
BYIO OUepe/ib Hy>KHO MCIOJb30BaTh 3aKOH COXPAHEHUSI SHEPTUU.

Hcxonst U3 aToro o4eBUIHOTO cOOOpaxeHusl, (HeHOMEHOIOTH-
yeckast mozesb (yHKimoHupoBaHus ATC mpencraBisieT cobOoi
9HEPreTMYeCKUil MOTOK, KOTOPBI MOXHO 3amucath B Buie ¢Gop-
mysbl Ne 1 (cM. Tabnuity).

JIaHHBIN TIOTOK TIPOXOAWT TPU CTamWU: TPEOoOPa30BaATEIHHYIO
[m () = EMAHB(t)], B XOJle¢ KOTOPOI XMMUUYECKasi SHEPTUs YIJIeBO-
IOPOIHOTO TOILUIMBA MACCOM m, MPeoOpasyeTcs B TEILIOBYIO SHEP-
TYIo, a 3aTeéM B MEXaHMYECKYIO BEJIMUYMHON EM'AB(t); TepenaToyHylo
[EM‘HB(Z‘) = E, (9], xorna mMexaHW4YeCKass 3HEPrUs OT JBUTATENIS]
yepe3 MepenaTOYHbIi MEXaHU3M TOCTYMAeT K Tpy3y; pealn3aluu
MexaHuueckoit sHepruu E (7)) B paboty A (f) TpaHCIOPTHPOBa-
HUs rpy3a Maccoil my Ha paccrostuue S. [lnst konkperHoro ATC,
pexuma ero paboThI, YCIOBUI JABVKEHUSI 1 TPy3a COCTABIISIOIINE
my, E,, A 5HEPTETUYECKOTO MOTOKA SKBUBAJIEHTHBI, B COOTBETCT-
BUU C 3aKOHOM COXPaHEHWsI 3Hepruu, Apyr apyry. M Tak kak
¢yukuronupopanue ATC MpoucxoauT BO BpEMEHH, TO IpUBe-
NIEHHYIO0 BbIlle (DEHOMEHOJOIMYECKYIO MOJEIb MOXHO (M HYXXHO)
MPEeNCTaBUTh B BUIE SHEPreTHYEecKOro mnpoiecca, st yero dop-
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myay Ne 1 HeobOxomumo mnpoauddepeHUUpoBaTh MO TEKYIIEMY
BpeMeHH. B urore nmoayuaercs dpopmyna Ne 2. TIpu aTom oueBuI-
HO, YTO BXOJHOI KOOPAMHATOM SHEPreTUUECKOro Mmpolecca siBjsi-
erca G(7), a BoixogHOU — N (#) = m_gv,(?).

Janee. B MexaHN4eCKOM JBVXKEHUN SHEPTHsl XapaKTepU3YeT CHU-
JIOBBIE JIeWicTBUS B mpocTpaHcTBe (KX = kH * M), a MourHoCTh —
CUJIOBBIE JCWCTBUSI B MPOCTpAaHCTBe U BpeMeHM (KBt = x/Ix/c =
= kH ‘- M/c). To ecTb MOILIHOCTb MpeACTaBIsieT co0oii 6osiee 06006~
LIEHHBI, YeM BSHEeprusi, rmokasaresib CUJIOBOIrO ACHMCTBUS, a IO
(bu3nyeckoii CylHOCTY — WHTEHCUBHOCTb (CKOPOCTb) Tepenadu
sHepruu [N(f) = dE(f)/df] u xapakTepusyeT DMHAMUKY Ipoiiecca
(byHKLIMOHUPOBAHMSI CUCTEMBI.

OnHaKO CHCTEMHbII MOAXO/ MPEIbSIBISIET 0COOble TPEOOBAHUS
K ToKa3aTesio U KpUutepuio 3 GEeKTUBHOCTA DYHKIIMOHUPOBAHMUS
CHUCTEMBI, T. €. HOpDMUPOBAHHOMY TIO 3aTpaTtaM PeCypcoB pe3yJib-
TaTy NEHCTBMSI CMCTEMBI Ha OIpeAe]eHHOM WHTepBaje BPEMEHMU.
OCHOBHOE 13 3TUX TPeOOBAHUI COCTOUT B TOM, YTO KPUTEPHii a3~
(exkTBHOCTM [O/KEH (HOPMUPOBATBCSI HAa TpeX CIACAYIOIINX
MPUHLIMIIAX CUCTEMOTEXHUKU: OBbITh OOBEKTUBHO OMPEAETUMbBIM U
M3MEPUMBIM; OLIEHUBATb CUCTEMY IMOJIHOCTBIO, MIPUUYEM MPOLELY-
pa OLEHKM IOJIKHA UATH OT LEJIOTO K YACTHOMY (CBEpXy BHU3);
MoJcucTeMa JII000ro YpoBHSI MepapXvuu JOJKHA OLEHUBATHCS 10
KPUTEPUIO HAJCHUCTEMbI, 2 KPUTEPUU OLIEHKU CUCTEMBI U €€ MOoJ-
CHUCTEM — OBITh CBA3aHHBIMU MPSIMOI 3aBUCHMOCTBIO.

ITpu GyHKUMOHUPOBAHUM JIIOOOK TEXHUYECKOIN CUCTEMBI OIle-
PaTUBHBIM 3aTPAaTHBIM PECYPCOM SIBJISIETCSI 9HEPrOHOCUTEJb C €ro
nonayeil G (f) B ABUraresib, a pPe3ynbTaToM (DYyHKLUMOHUPOBAHUS
TPAHCIOPTHOM CUCTEMBI — IEpeMeLIeHNe Ipy3a Ha ONpeaesieHHOe
paccTosiHue 3a MUHUMaJIbHOe Bpemsi. Ha 3To mepemelneHue Tpa-
TUTCSI MEXaHW4ecKasi MOIIHOCTb, TOACYUThIBaeMasl 1o Gopmyie
Ne 3. Ho rtak kak G, (#) u N(#) npeacTapisior coboii KoopauHaThl
SHEPreTUYeckoro rmpoiiecca, TO TokasaTesab 3h¢eKTUBHOCTU
dbynkunonupoanusi ATC Toxe HOIKEH ObITh SHEPreTUUECKUM.
U ero, B COOTBETCTBUM C MPUHLIMIIAMU CUCTEMOTEXHUKU U SHEP-
FeTUYECKON KOHLICMIIMU, MOXHO TPEACTaBUTh B BUae (HOpMyJibl
Ne 4. Ero pasmepHocth — KH * KkM/KT. TO €CThb OH XapakTepusyeT
BEJIMYMHY COBEPILIEHHON PabOTHI MO MepeMellieHUIO Ipy3a Ha eau-
HMILY 3aTpayeHHOTro 3HeproHocuTessi. OTCIofa U OYEBUIHBIN KPH-
tepuit ahdekTuBHOCTH (hopmyna Ne 5).

Duepretuyeckuit mokasaresb J (7) pyHkunonuposanus ATC,
KaK BUIUM, XapaKTepusyeT 3(GheKTUBHOCTb MCIOIb30BAHUS SHEP-
reTUYECKOro MoTeHuuana TpaHcnoptHoit cucteMsl "ATC—rpy3" u
€e MOJICUCTEM U TMPEJCTaBiIsieT CO00i MYIbTUTUIMKATUBHYIO (DYHK-
uuio (popmyna Ne 6).

OHepreTUUECKUii 1mokasaresib MOXHO MOJACUUTATb W JIsl dJie-
MEHTOB cucTeMbl. Tak, aist nBuratesst ero naet dopmyiaa Ne 7, u
MOCKONIBKY KBT/(Kr/4) = 3600 KJII3K/KT, TO OH XapakTepu3yeT B
JIAHHBII MOMEHT BPEMEHM KOJUYECTBO MEXaHUUECKON IHEPrHH,
npousBeneHHoi [IBC Ha enuHMIly 3aTpauyeHHOTO 3HEPrOHOCHUTE-
s, 11 mepeiaToOYHOro MexaHnu3Ma Takou rmokasatesib — (Gopmy-
na Ne 8. OH xapakTepu3yeT B JaHHbIiI MOMEHT BPEMEHU OTHOCH-
TEJIbHYIO BEIMYMHY MEXaHUYECKON SHEePruu, MOABEIEHHYIO K Ipy3y,
[0 OTHOLIEHUIO K BEJIMYMHE MEXaHMYECKON IHEpruM, repemaH-
HOW OT JBUTaTessl B TPAHCMMCCHUIO TIepeNaTOYHOr0 MeXaHU3Ma;
151 TpaHemuccun — Qopmyrna Ne 9, mist nBrkutens — dhopmyia
Ne 10 u nast pambl — ¢opmyna Ne 11.

DHepreTuyecKuil nokasarenb 9 (f) — KOMIUIEKCHBIH, TaK KaK
OXBATbIBAET OCHOBHbIE JKCILIyaTalMOHHbIe rokazareniu ATC —
IPY30MOABEMHOCTD /M, CKOPOCTh U, ABMXCHHS, YaCOBOH pacxon
G, TonIMBa, KOMOMHALUMU KOTODPBIX HCIONb3YIOTCH B COBPEMEH-
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Ne
dbop- ®opmyna IMpumevanmst
MYJIBI
m_(f) — Macca U3pacxol0BaHHOIO B JIAHHbI MOMEHT 3HEPIOHOCUTEINS
(tomnusa); E ﬂs(t) — KOJIMYE€CTBO MEXaHUYECKOI DHEPIUM, reHepUupye-
MOI1 B TOT k¢ MOMEHT ABurareseM; £ . (f) — KOJIMYECTBO MEXaHUIECKOI
SHEPIruy, MepenaBaeMoil IBUraTeieM B TPAHCMUCCHUIO U Ha TIPUBOJ BCIIOMO-
| m) = E, O=>E, (O=E, ()= E ()= |rarejIbHbX arperaros B TOT Xe MOMEHT BpeMeHu; £ . (f) — KONMYECTBO
= E, @ = B ()= A1) = mgS.(?) MEXaHMYECKOH SHEPriHu, TOIBEACHHON K apwxuTenio; £ (f) — K pame;
E () — OT pambl K MOCTYIATENIBHO ABIDKYLLIMMCS MACCAM CHCTEMBI
"ATC — rpy3"; E,, .(f) —HenocpeacTBeHHO 1py3y; A (f) —pabora, cosep-
IICHHAsT B TaHHBI MOMEHT BPEMEHHM Ha TIepeMellleHUe Tpy3a Maccoi
m,(t) Ha paccTosHue S(f); £ — YCKOpPeHUEe CBOOOMHOTO MaaeHus
— - G (1) = dm (t)/dt; N, (1) = dE , /dt, N (t) = dE ()/dt; N () =
G =N_()=N_(O=>N_(O=>NHO=>N (=] T B M T o M. Tp BX
2 :: N5 iergv (Tt% ABK p M =dE . (D/dt; Ny () =dE . (D/dF, N,() =dE p(t)/aft; v —
r X ckopocth aBukeHust ATC npu TpaHCIIOPTUPOBAHUU TPy3a
30| NG = mgu () -
4 | 9y(1) = ®[G (1), N ()] = N(1)/ G (1) = m gV, (1)/ G,(1) —
5 9,(H) = max _
n 9, () — oHepreTHUECKUi OKA3aTeb i-ro (HyHKIMOHATBHOTO 3JIEMEHTA
6 |9,(0= 39, 0 (moncucteMbl) cucteMsl "ATC—Trpy3"; # — 4YMCIIO TIONCUCTEM B JAHHOIL
i=1 cucrteme
7| B () = Nyy(0)/Gy(1) -~
8 | In (D = N/ Ny (0) = 3, 11 (DD, 155D, (D) —
9 | By 1p() = Ny /Ny (1) -
10 ‘911 D,B)K(t) = Np(t)/NﬂB)K(t) _
1| 9 40 = Ny()/N(0) —~
2 5. = HuninM/3600 n; — unaukaropHblit KT nuraress; n, — ero mexannyeckuit KITI;
’ Hu — Hu3mas TerioTBOpHAasi CIOCOOHOCTh TOTUTMBA
13 ‘9r[.cp = mrgvzl. cp/Glt cp = mrgSr(tr)/mr(tr) -
14 | Iyligen®,1 = mgo i (9,117 G iy, (0),2] —
15 | 572 Fuligu(D:1] = 02 iy (1) .
ai](nn(t) T KT Kt OonT

Hoit ouieHKe addektuBHOcT ATC. M1 0H — hyHIaMEHTaNbHBIIA,
MOCKOJIbKY OOYCJIOBJIEH HEPreTUUeCKON KOHLEMUMENH U CUCTEM-
HBIM MOIXOIOM K Tpolieccy ¢pyHkunoHuposanus ATC.

Ha ycraHoBuBLIeMcs pexxume dyHkunoHnuposanusi ATC, ko-
Ia v, = const, 9HepreTyeckuit mokasaresnb JIBC noacuuteiBaeT-
csa no dopmyne Ne 12. Ipu stom KIT/] nmepenato4HOro MexaHmu3-
Ma (n, ), TI0 CYTH, YaCTHBII CiIy4yail ero 9HEPreTHYECKOro Moka-
sarend, T. €. 9, . =mn .. Ho eciu n,, He MoxeT OGbiTh 6osblIe
eqMHUUpL, TO O - MoXeT. Hampumep, 3a cyeT uMcnonb30BaHus
MOTeHLIMAIbHOI 3Hepruu cucteMbl "ATC—rpy3" npu ABXKEHUM MO
YKJIOH M KUHETUUYECKON SHEPIUU MPHU 3aMEUICHUN TBUXKESHMUSI.

PaccMotrpeHHbIi sHepreTuyeckuil nokasarens D (7), B OTIM-
yue ot Apyrux, B oM uucie u KIIJ, mpencrasisier coboit cuc-
TEMHBI YHUBEpCAJIbHBINA TOKa3aTedb 3(MGEKTUBHOCTHA, TaK Kak
MO3BOJISIET OLEHUTDH 3(PGHEKTUBHOCTh (HDYHKLIMOHUPOBAHUST TPAHC-
noptHoit cucreMbl "ATC—rpy3" U ee OTIeIbHBIX MOACUCTEM U dJIe-
MEHTOB Ha JII0OOM pekume paboThl (YCTAHOBUBLIEMCSI, HEYCTaHO-
BUBILIEMCS), Ha JIOOOM 3Tare TpaHc(opMaluu 3HEPreTUYecKoro
MoTokKa (OT ero reHepalMy B JBUTaTesIe 10 pealn3aly Ha TPaHC-
noptupyeMoMm rpyse). K Tomy e OH, TOBTOpsIEM, MHTErPAJIbHBIA.
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Ero cpennee 3naueHue mpu nepeMeineHun ATC ¢ rpy3oM Ha yda-
CTKE TPAcChl MPOTSKEHHOCTBIO S (#.) 3a BpeMsl £, CO CPeAHEN CKO-

POCTEBIO v, ) = S.(t)/t. Ipu cpeJHEM YacOBOM Pacxoie TOTIMBA
Gmp = m(t)/t. naer popmyna Ne 13. Kak Buaum, npu Quxcupo-

BAaHHOI Macce rpy3a BBIXOZHOW KOOPAMHATOW 3HEPreTUYECKOro
npoliecca, T. €. npouecca dyHkimonupoBaHuss ATC, craHoBUTCS
CKOPOCTb €0 MEPEeABIKEHMsT — TeKyLIast v, () I CPEIHSIS v, .

OnepaTUBHBIM YMPaBJISIOIIMM BO3ICMCTBUEM Ha IMPOLIECC Te-
pemelenus ATC ¢ rpy3oM 3a1aHHO#M Macchl m, Ha 3aIaHHOE pac-
CTOSIHME S 32 MUHMMAJIbHOE BPEMS f .. T. €. C MaKCMMaJIbHO
BO3MOXKHOM Ha MapIlIpyTe TEKYIIEeH CKOPOCThIO vﬂ(t)max < vﬂ(t)ﬂon,
SABJIAETCS TEKYILEE Ha MapIIpPyTe MePeIaTOuHOe Yucio i (f) Ko-
pobku mepenay. [Ipu aTom mormycTMMasi Ha MapuipyTe TeKyllas
CKOPOCTb vﬂ(t)ﬂoH nepenprkeHrust ATC ¢ rpy3oM MOXET OBITh OT-
paHWYEHa TEKYIIMMU BeJIWYMHAMU CWIbI P (7) CONMpOTUBIEHUS
IBYDKEHUIO TPAHCIIOPTHOM CUCTEMbI; MOLIHOCTH N, ZlM(t) = (Mppc +
+ m)gv,(f) MEeXaHMYECKOW SHEPruH, MepeiaBacMOil OT paMbl
ATC nocTynareqbHO ABMXYIIMMCSI MaccaM 3TOW CUCTEMbI; Bep-
TUKaJIbHOTO YCKOPEHUsI a,(f) TPAHCIIOPTHOM CUCTEMBI OT BO3ME-
CTBUIi, OOYCJIOBJIEHHBIX MUKPOMPODUIEM AOPOXHOIO MOJOTHA;
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YCJIOBUSIMU 0€30MaCHOCTU JBWXEHUsI, U TOrga pexumHass QyHk-
LMS TEKYLIEeTo YIpaBieHus! TpaHcnopTHo# cuctemsl "ATC—rpy3"
Ha Mapiupyte Oyaet cooTBeTcTBOBaTh hopmysie Ne 14. [Tpu atom
ONTUMAIbHOE TEKYLIEe 3HaYeHue i (f), . Ha Maplpyre, obecme-
umMBaioLiee ABIXeHue cuctembl "ATC—rpys” ¢ D (¥),,,, BHYUCIIA-
ercst o opmyae Ne 15.

Yro xe kKacaetrcsi pabotel ATC 1o mepeBo3Ke Ipys3a, TO €e
MOXHO ONTMMH3UPOBATh MO KpUTEpUio B (1) = mrgvﬂ(t)/ G =
= fligyn (9, 1] = max ¢ onepaTuBHbBIM YIPABJIAOLIMM BO3IEHCTBHU-

eM i (), TIPU OTPAHUYEHUM CKOPOCTH ABWXEHUS: v, () . <
< vﬂ(l‘)ﬂon =f [Pw(t)’ N, HM(t), a, ()], ycnoBusaM 6e30MaCHOCTH
JIBUKCHMUSI.

Kpurepuii 9 () = max 3pHeKTUBHOCTH DyHKIIMOHUPOBAHUS
TEXHUYECKOW CHCTEMbI yXe OMpOOUpPOBAH: B YaCTHOCTH, OH ObLIT
MOJIOKEH B OCHOBY CIIOCO0A YIpaBJieHUsT MPOLIECCOM Pa3paboTKu
IPYHTa 3eMJIEPOMHHO-TPAHCIIOPTHOI MAalllMHBI U YCTpOiicTBa sl

ero ocyiectpiaeHust (mar. Ne 2232234 PD).

YK 662.6/.8

AKTMBUPOBAHUE TOMJIMBA

BHELLHUMU OUSUYECKUMM
BO3AENCTBUSMU

W EFO BJIMSHUE

HA PABO4MI NPOLIECC BC

[-p TexH. Hayk B.A. 3BOHOB, H.A. MAKAPOB

TMonoxurenbHass TpakTUKa TPUMEHEHUsT HEeTPaauLMOHHBIX
CIOCOOOB BHEIIHEro (PU3MYECKOT0 BO3ACHCTBUS (3JIEKTPUUECKU-
MU, 3JI€KTPOMAarHUTHBIMU U MATHUTHBIMU TIOJISIMU Y PA3IMYHBIMU
BUJIAMM OOJIyUeHUII — OT CpeliHe- U BBICOKOYACTOTHOTO /IO pa-
NMOAaKTUBHOTO CJ1ab0ii MHTEHCUBHOCTH) B HedTemoObYe, MeIn-
IIMHE, CTPOMTEILCTBE, METAJUTYPIMH, TEKCTUJILHOM ITPOU3BOICTBE,
KOMMYHAJIbHOM XO3SIMCTBE TMOATBEPXKIAeT HEOOXOAMMOCTb Tepe-
CMOTpa HallIero OTHOIIEHUST K U3YUYEHHMIO BO3MOXHOCTEN 3TUX Me-
TOOB Bo3zaeiicTBus Ha TorumBo st JIBC. Benp xummueckue
MPOLECCHI, TPOUCXOASIIINE B XXUAKUX CPEax B pe3ybTaTe TaKOou
00pabOTKN, BO MHOTOM YX€ OOBSICHEHBI (PYHIAMEHTAIbHON XM-
MMYECKO# Haykoil, chopMupoBaBiieiicss B Hauyaie XX BeKa BMe-
CTe ¢ KBAaHTOBOW MeXaHWKOIi, KOTOpasi "CoCTaBiisIeT ee (usmye-
ckuit pyHmameHT". KpoMe TOoro, K HacTosIieMy BpeMEHU BHITION-
HEHO yXe MIOCTaTOYHO MHOTO paboT MO 3KCHePUMEHTATLHOMY
MCCIIeA0BAaHUIO BO3MEUCTBUS SJICKTPOMArHUTHBIX TOJIel Ha pabo-
yuii mpouecc JABC, pe3yabTaTbl KOTOPBIX TOBOPAT O MEPCIIEKTUB-
HOCTU Pa3BUTHsI JaHHOTO HarNpaBJICHHUS.

PaccMOTpUM HEKOTOpbIe M3 YyXe MOJYYEHHBIX Pe3yJIbTaTOB.
W HauHeM co CcTEHIOBBIX MCHBITAHUI KapOHOpaTOpHOTO IBUTraTe-
JIs1, paboTalrollero Ha 6eH3MHe, KOTOPbIN MOABEPrcsl BO3NEUCTBUIO
3JIEKTPUYECKOTO TOJISI.

[aHHas pabota BeinosnHsuiack B 1978—1980 rr. JlyraHcKoM Ma-
IIMHOCTPOMTEILHOM MHCTUTYTE. B KauecTBe 00beKTa MCIBITAHMIA
OBLT B3SIT Y€THIPEXTAKTHBIN JABYXIIVJIMHAPOBbII OCH3MHOBBII IBU-
raresib MeM3 Y]I-2 Bo3myniHoro oxJiaxkaeHust (MOIIHOCTh 5,9 kBT,
wint 8,0 1. c., npu 3000 mun~ !, D/S = 72/68), OCHAILEHHEI 1O-
TOJIHUTEIBHBIMU YCTPOMCTBAMU — MOHU3ALIMOHHBIMU TaTYNKAMKU
B KaMepe CropaHMsi Uisl U3BMEPEHUsS CKOPOCTH PACIPOCTPAHEHUs
MJaMeHU M CUCTEeMON WHIMLMPOBAHMS UII OLICHKU LIMKIOBOM
HepaBHOMEPHOCTHU pabouero mpotiecca. B xone vicnplTaHuii ycra-
HOBJICHO CJIeylollee.

Tpu HanpsIKEHHOCTH 3JIEKTPOMArHUTHOTO TMOJsl, PaBHOM
2 kB/cM, TIOBEpXHOCTHOE HATSDKEHHWE TOIUIMBA CHUKAETCS Ha
~22 %, 4TO CyLIECTBEHHO BJIMSIET Ha €ro McrapsieMocTb. I1pu uc-
TEYCHUM TOILIMBA M3 pacnbLIuTesss B muddys3ope Kapodropatopa
MMeEET 3Ha4eHUE TOJIIPHOCTD TTOJISI: TTOJIOXKMTEIbHAS — CITOCOOCT-
BYET YBEJIMUEHUIO YACOBOTO pacxoia Torimsa (Kpusasi / Ha puc. 1),
oTpuLaTeIbHas — CHUXaeT ero (kpusas 3). [Ipuyem pacxon Torm-
JIUBA B 3aBUCHMOCTHU OT TOJISIPHOCTH HATIPSDKEHUST Ha JIEKTPOIAX
MOXET U3MEHSAThCS B mpeaenax ot —15 go +15 %.

Tlpu BO3neiiCTBUM KOPOHHOTO pa3psiia 3JEKTPUYECKOro IOJIst
Ha TOIUIMBOBO3AYIIHYIO CMECh OOHAPYKEHO 3aMETHOE IMOJIOXM-
TeJIbHOE BJMSIHME Ha PabOYMil MPOIecC M BHIXOMHbIC MMOKA3aTe/n
JBC. IlpuunHa — OTHOBPEMEHHOE BO3ICIICTBME MOJISI M HA TOII-
JINBO, U Ha Bo3ayx. [1pu 5TOM BUI TOKa 3HAYSHUST HE UMEET — TI0-
CTOSIHHBII OH WJIM MEPEMEHHBIN.

WHTepecHble NaHHbBIC BBISIBJICHBI B OTHOIICHUM COOCTBEHHO
pabouero mpolecca: Mpu CO3MAHUU DJEKTPUUYECKOTO TOJSI CKO-
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pPOCTh pacnpocTpaHeHHus] (GpOHTAa TUIAMEHM B KaMepe CropaHusi
Bospacraet 10 30 %; npu oo = 1,2 Ha 40 % ymeHbLIACTCS LUKIIO-
Basi HEPaBHOMEPHOCTb, PACIIMPSIIOTCS TMpeaebl YCTOMUYMBON pa-
0OTBI ABUTATENSI B 00JaCTH OEOHBIX CMECEil; YBEIMYMBAETCS €ro
MOIIIHOCTb, a YIACAbHBIM Pacxo TOIUIMBA MPU ero paboTe Ha yac-
TUYHBIX Harpys3kax cHuxaercs 10 6,5 %; HO C yBeJIMYEHUEM Ha-
rpy3ku 3¢ GEKTUBHOCTD BO3ACHCTBUSI YMEHBILIAETCS.

DKCNepUMEHTaMU TI0 OLEHKE BJIUSIHUS 3JIEKTPUYECKOTO TOJIST
3aHUMaNUCh W apyrue otpacau. Hanmpumep, B 1999—2004 rr.
®OIry1ri BHUKTHU MIIC (KonomHa) pa3paboTai U UCIIBITAT yCT-
poiictBo (Otyer ®I'YITI BHUKTU MIIC Poccun), mo3Bosisiolee
KOJIMYECTBEHHO OLIEHMBATh 3TO BO3IEHCTBME, @ C €ro MOMOIIbIO
MPOBEJI CTEHIOBbIE M PEOCTAaTHbIE MCIbITaHus au3sens 16UH26/26
Ha TerutoBo3e 2TD116. OHU mokasanu: Mpu 06paboTKe TOTUTHBA
9JIEKTPUYECKUM IOJIEM €r0 pacxol Ha pexumax XOJIOCTOro xona
cHMXaeTcst Ha 7,6 %, Ha pexxuMe HOMMHAJIbHOM MOIIHOCTH —
Ha 2,15, a Ha peXuMax TEeIJIOBO3HOW XapaKTEePUCTUKU CHUXKE-
HHE MOXET NOCTHYb 7,2 %. DKCIUTyaTallMOHHBIC VCIBITAHUS TIPaK-
TUYECKU TIOATBEPIUIM 3TO. MPU BOXICHUU COCTABOB MAacCOi
4700—5000 T pacxon TOIUIMBA B CpeIHEM yMeHbInaeTcs Ha 3,1 %,
a boJiee JITKMX COCTaBOB — Ha 5,5—6,5 %. [1pu 3TOM KOHLIEHTpa-
LIMM BPEAHBIX BELIECTB B OTPA0OTABIINMX ra3zax TOXe YMEHbIla-
JIUCh: OKCUIIOB a30Ta — Ha 12 %, MOHOOKcUza yriepona — Ha 14,
HECTopeBIINX yriaeBogopoB — Ha 10, nbiMHOCTE — Ha 24 %.

M3BecTHBI U pe3y/IbTaThl CTEHIOBBIX UCIBITAHWNA B CTAHIAPTHU-
30BaHHbBIX €3I0BBIX LIMKJIAX AM3esiedl, OCHAILlEHHBIX MAarHUTHBIMU
YCTpOICTBaMM ISl aKTUBUPOBaHUS ToruiMBa. Hampumep, TypooHan-
ayBHoro amsenst "Kammuns" (Mousocts 257 kBt npu 1800 mun™ !
pabounii 06beM 13 1), ucrbITaHHOTO B He3aBucuMoit KanndopHuii-
CKOI1 JTabopaTopuy, a Takxke ABYXLMIMHIpoBoro musens J1-120-44
Bragumupckoro TpakropHOTo 3aBoma (MourHocTh 18,4 kBt mpm
1800 mur~ ') — B HUKTUIe.

DTU pe3ybTaThl MpeACTaBleHbl B Ta0l. 1, U3 KOTOPOI BUIHO:
KCITOJIb30BaHMEe aKTUBUPOBAHHOTO MArHUTHBIMU TIOJISIMU TOIUIMBA
CHMKAeT BBIOPOC BCEX HOPMUPYEMBIX BPEIHBIX BEIIECTB C OTpado-
TaBUIMMM Ta3aMM, B TOM 4YKCJIe MOHOOKCHIA yrjiepoaa — Ha
12,8—24,4 %, HecropeBLINX yrieBogopoaoB — Ha 13,2—19,8, ok-
cuoB azota — Ha 10,8—21,5 %. BrIOpOCHI TBepIbIX YaCTHIL y T~
3ens "KamMMmuH3" cokpaniaioTcs B 2 pa3a, a oKa3aTelu JbIMHOCTH
y 1-120-44 — Ha 5 %. Y oboux ABUraresieil CyleCTBeHHO MEHbILIe

Kr/y

1,0 \./1

/

\ \
GT \3\\\
0’6 \\\
0,4
0,75 0,85 0,95 1,05 1,15
X —>

Puc. 1. 3asucumocms uacogoeo pacxoda monauea dgueamenem om
Ko3guyuenma uzbbimka 6030yxa u NOAAPHOCMU HA PACHbLAUMENE

kapbropamopa npu v, = 0,45, n = 2300 mun— !y Y03 = Yos,,
1 — Ha pacnbuiuTene "mnoc”; 2 — pachbUIMTeIbh 0e3 Hampsi-
XeHus; 3 — Ha pacubumMTesie "MUHYC"
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M yIEIbHBIN 3(dEKTUBHBINA pacXo TOMIMBA.
OcobeHHo y TypoboHamryBHoro "KamMMuH3".

Wcnwitarensuslii neHtp HAMM mHoro
JIET TIPOBOAMT CPABHUTEbHBIE HCIBITAHUS
Pa3HOOOPA3HBIX YCTPOMCTB, 00ECIeYnBarO-
IMX pean3aluio HeTPaAULMOHHBIX METO-
JIOB aKTUBMPOBAHUS TOIUIMBA. B ToMm vucie
YCTPOMCTB, CO3AAIOLIMX: MATHUTHOE TOJIE C
TOMOILBIO "MAarHUTOTBEPABIX" MaTepUAIIOB —
TMOCTOSIHHBIX KOJIBLIEBBIX U MPSIMOYTOJbHBIX
MarHMTOB; 3JIEKTPOMAarHUTHOE ToJie C "Mar-
HUTOMSTKUM" XeJie30M U 0e3 Hero; KoMou-
HUPOBAHHOE TOJIE MyTeM OJHOBPEMEHHOTO
BO3ICMCTBUSI 3JIEKTPOMAarHUTHOTO M Mar-
HUTHOTO MOJIEH; 3JIeKTPUIECcKoe ToJje, CO3-
JaBaeMoe Ha 3JIEKTPOJIaX BbICOKOBOJIBTHBIM
HamnpspKeHMeM OT CTaHOAPTHOM  KaTyLIKH
3aKUTAHMSI.

WcrnibITanus BBITIOTHSUIUCH B OCHOBHOM
Ha aBTOMOOWJISIX OTEYECTBEHHOTO ITPOM3-
BoactBa — A3JIK (25 %), BA3 (40 %) u
I'A3 (30 %). Iocne ycTaHOBKU KaXIOTO M3
YCTPOICTB Ha aBTOMOOWJIE TOTLIMBO U3 OEH-
300aka Mo TpyOONpPOBOLY HAMpaBsUIOCh B
CHCTEMY BIPBICKMBAaHWS WJIM B KapOropa-
TOp, MO MYTH TPOXOs 3TO ycTpoiictBo. Ho,
KaK M3BECTHO, CTaHAAPTHOM CXEMOM cucre-
MBI ITUTaHUST TBUTATEIISI TIPEIYCMOTPEHO, UTO
HeOoJIbILIAsl YacTh TOIUIMBA Yepe3 APOCCEesb-
HOE OTBEPCTHE JUaMETPOM He bosee 1 MM U3
HamopHoro (moparoliero) TpyoompoBoaa
BO3BpalllaeTCsl B TOIUIMBHBIN 0ak. B Halem
cliyyae 9To OyaeT oO0paboTaHHOE YCTPOICT-
BOM TOIUIMBO, KOTOpOe B 0Oake mepemellu-
BaeTCsl C TOIUIMBOM HEOoOpabOTaHHBIM U
0Ka3bIBaeT Ha HEro MepBUYHOE (HU3UKO-XH-
MUYECKOE BIUSIHUE.

Takum 006pa3om, B mpoliecce HenpepbiB-
HOM paboThl ABUTaTeNsT Ha (HOPMUpPOBAHUE
TOTUTMBOBO3YIIHOM CMECH TOILIMBO IOCTY-
MaeT JABaXIbl 00pabOTaHHBIM — IMOCJIE MPEJI-
BapUTEIbHOI 00pabOTKM B OeH300aKe 3a CUeT
HETPEPbIBHOTO TOAMEIIMBAHUS BO3BPATHO-
ro TOIUIMBA, a 3aTeM — B YCTPOMCTBE.
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Puc. 2. Cmenenv cruscenus evibpocoe mo-
Hookcuda yenepooa (a), okcudos azoma (6),
CYMMbL HEC20peguiux y21e8000p0006 U OKCU-
dog asoma (8) u pacxoda monausa (2) as-
momobunamu, deueameau KOMOPvIX pado-
marom Ha aKMueUPOBAHHOM C HOMOULIO
KOAbYeBbIX MASHUMOE MONAUGE

Ilepen ucnblTaHWSIMA aBTOMOOMJIbL U €ro
JIBUTATeNIb TIPUBONMIA B TEXHMYECKU WC-
MpaBHOE COCTOsSIHME. BiusiHMe  CpeacTB
BHEIITHETO BO3MIEHCTBUS Ha TOIUIMBO OLICHU-
BaJIOCh IO pe3yabraTaM (Tabi. 2) UCIBITAHUIA
Ha POJIMKOBOM CTEHJIE, MPOBOAMMBIX IO Me-
Tomuke e3moBoro Hmkia Ipasmr Ne 83 EBDK

OOH, HO ¢ MycKOM [BWrarejisi U3 TOpsYero
COCTOSIHMS JUTsSl MCKJIIOUEHUsI HEyCTOMYMBOTO
pexuma mycka—rporpeBa. Kaxnpiit Bun uc-
TBITAHUST TTOBTOPSUICSI TPEXKPATHO.

IlepBoe, Ha yTO OOpalaeT Ha ceOst BHU-
MaHHe MPU aHaJIu3e JTaHHOW TaOJUIIBL: Ba-
pUAHThl aKTMBUPOBAHUS TOILJIMBA BHEIIIHU-
MH (U3NIECKUMU BO3IECUCTBUSIMU OKa3bl-
BalOT JOBOJBHO CYIIECTBEHHOE BIIMSIHUE
KakK Ha BBIOPOCHI BPEIHBIX BEIIECTB C OTpa-
0OTaBIIMMM razaMu, TaK MU Ha pacxoj TOI-
nuBa. Bce mepevucieHHOE TOATBEPXKIECHO
HCIIBITAHUSMM JIOCTATOYHO OOJIBIIOrO YUC-
na aBTromobOwieit (cBbiie 50) U Momeneit
yCcTpoiicTB (6omee 15).

Bropoe: Hammyulliee U3 BCex YCTPOUCTB —
Ha KOJIBLIEBBIX MarHutax. [Ipuuem oueHb
BaXHO TO, YTO OHO OOECIEYMBAET OIHOBpE-
MEHHOE CHIDKEHUE CONEePXKaHUSI 1 MOHOOKCH -
Jia yriepoaa, U okcunoB azora. Ilpasna, npu-
YUHBI TAKOTO BJIUSTHYS TTOKA HE YCTAHORBJICHBI.

Eciu e roBOopuTh O KOHKPETHBIX LI1(pax,
TO KapTUHA BBIIISITUT CIICAYIOIIMM 0Opa3oM.

YCTpoiicTBO Ha KOJIBLIEBBIX MarHUTax B
€37I0BOM 1IMKJIE M Ha IMOCTOSIHHBIX CKOpPO-
CTSIX YJIYYLIAeT TOIUIMBHYIO 9KOHOMUYHOCTh
aBTOMOOMJIST B cpeaHeM Ha 4 %, a Ha OT-
NeJbHBIX pexumax — Oojee yeMm Ha 10 %,
BBIOPOCHI MOHOOKCHAA YIVIEPOa CHMXAEeT
Ha 40—50, a HecropeBILIMX YIJIEBOAOPOIOB —
Ha 20 u okcuma a3ora — Ha 25 %.

Cratuctuka ¢akruyeckoit 3pheKTuBHO-
CTU YCTPOMCTBA C KOJBIEBEIMU MarHuTaMu
Ha G6osiee yem 25 paznuuHbix (A3JIK, BA3,
I'A3) aBTOMOOWIISIX C TIpoOEraMy Ha MOMEHT
HCIIBITAaHN B MHTEpBajie oT 4 mo 100 Thic. KM
MPOUJUTIOCTPUPOBaHa Ha puc. 2. B Tom uuc-
JIe AT MHKpoaBToOycoB "T'A3ems" Moc-
koBckoro IIMT "Mapupyrka" cucreMmsl
"ABTONaiiH" B YCJIOBUSIX PSIIOBOM 3KCILTya-
TalMM B paMKax paboThl SKCIEPTHOTO COBETa
0 CPEACTBAM CHWXEHMSI TOKCUYHOCTU OTpa-
0OTaBIIMX TA30B M YJIy4ICHHUs] TOIUIMBHOM
9KOHOMUYHOCTH aBTOMOOMJIbHBIX JBMUIaTe-
neit ipu [IpaButenbctBe MOCKBbI (DKCIepT-

Tabnuua 1
TR BriGpochl BpenHbIX BeliecTs, r/(KBT -« u) 3(1)3(]1[)[661?;)1?1;)1?711)1171
Juzenb MarHUTHOTO =
CTpOHCTBa OHOOKCHT HeCropesIlye OKCHIBI TBEp/ble pacxoJ TOIINBA,
¥y yriepoaa YIJI€BOAOPOIbI a3oTa YaCTUIIbI r/(XBT * 4)
"KaMmias" - 0,95 0,385 5,925 0,173 205,7
+ 0,88 0,334 5,285 0,061 192,3
190 — 34,40 5,77 21,760 69,750 452,9
BT3 [1-120-44 + 26,00 4,62 17,080 64,700 439.7
Tabnuia 2
Nsmenenue, %, K cepuifHOMY BapHaHTy
N ~ Hecro- HECropeB- pacxoj TOTUIMBa
Brx BO3NIHCTBAA Ha TOILTHBO gﬁ;?ﬂ peBIIMe | IUe YIJIeBO- | OKCUJIBI plc}(gﬂ J;(E)I’;fa npu v = const
rnepona| YIEBO- | HOPOIBI + oK- azoTa pﬂm 5 B MHEpBaJe
YIICPONA | 1oponsl | cumsl asora I 30—50 km/4
TToCTOSIHHBIN KOJIBLIEBOI MarHuT =25 —15 —20 —23 —4 —4
[IpsiIMOYTONBHBINM MarHUT, 2JEKTPOMArHUT, KOMOU- | —7+—30 | —5++20 —2++30 —10++35 —3++1,5 —2+0
HUPOBAaHHBIN
MarHnToa1eKTpuIecKoe BO3IeHCTBIE —55 +15 — +15++35 —2+-23 —
DJIEKTpUYECKOE TT0JIe —10 —14 —11 -9 -2 —
KomnbieBoit Maraut Ha aBroMobmie "Cyoapy Jleracu” —20 —-20 — —18 He n3mepsiics
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Puc. 3. Bausnue maeHumuou 0o6pabomku moniuea Ha MONAUSHYIO
sKoHOMUHOCMb asmomooursi TA3-24-10 npu eeo deusiceruu Ha yc-
MAHOBUBUIUXCS CKOPOCMISX:

1 — TormBO 6€3 MarHUTHOM 00pPabOTKU; 2 — TOIUIMBO IOCIE
MAarHUTHOI 00pabOTKM; 3 — 3KOHOMUS TOILJIMBA
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Puc. 4. Tenaoma, evidenssiemas npu ceopanuu Heoopabomarnnozo (1)
u o6pabomarnnoeo (2) ouzeabHoe0 MonAu8a

Hoe 3akmoueHue Ne 99 ot 12.04.99). OnHako cienyeT UMeTh B BUILY,
470 3(hheKT JOCTUraeT CBOEro MakKCMMyMa TOJIBKO TOCIIe MpeiBa-
pureabHoro npobdera ¢ ycrpoiictBom 700—1000 km.

DD HEeKTUBHOCTh JAHHOTO YCTPOICTBA COXPAHSUIACh U Ha aBTO-
mobue "Cybapy Jleracu" (rmpoGer 62 TbiC. KM), OCHAILIEHHOM
TPEXKOMIIOHEHTHOM CUCTEMOI HelTpaau3aiuy oTpaboTaBIINX ra-
30B U yjaosieTBopsoiieM HopMmam "EBpo-1" (CO — 0,43 1/KkM,
CH — 0,08 r/km u NO, — 0,56 r/xm): BHIGPOC MOHOOKCHJA YT-
nepona ymeHbiwics Ha 20 %, HecropeBIIUX YIIEBOAOPOIOB —
Ha 40 1 okcumoB azota — Ha 18 %.

K ckazaHHOMY 100aBMM: OfIHa U3 MOJEJIeil YCTPOUCTBA Ha TO-
CTOSIHHBIX KOJIbLIEBBIX MAarHUTAaX BIEPBbIC Obla MCIbITAHA HA aB-
Tomobmiie 'A3-24-10 B nopoxxHbIX ycnoBusx emie B 1972 r. u nana
Xopolire pe3yabTaThl (puc. 3). DKOHOMMS TOILUIMBA B MHTEpBaje
ckopocreit ot 30 no 70 kM/u coctaBuna 4—8 % u yBenInuMBaIach
1o 17 % npu ckopoctu 100 kKm/4.

YcTpolicTBa Ha OCHOBE 2JIEKTPUYECKUX MOJIC B XOJe MCIIbITA-
HUI OKasainch Oosiee YyeM B 2 pasa ciabee YCTPOMCTB Ha ITOCTO-
STHHBIX MarHuTax. YCTpOHCTBa Ha OCHOBE MarHUTHOTO TOJIsI, 00-
Pa30BaHHOIO C TIOMOILBIO MATHUTOB MPSIMOYTOJIbHOM (POPMBI U UX
KOMOWHAIIMY C 3JIEKTPUYECKUM TIOJIeM, BBIMTPHIIIA HE JAI0T, a C
TOYKU 3PEHHUsI TOKCUYHOCTH OTPAbOTABIIMX ra30B TOXE HE OYEHb
MOJIE3HBI: CHUXKAIOT BBIOPOC MOHOOKcHIA yriaepona no 30 %, on-
HaKO YBEJMYMBAIOT BBIOPOCHI OKCHAOB a30Ta MU HECTOPEBIIUX Y-
neBomoponos Ha 30 % u Goiee.

TakoBbl (hakThl, BbISBIEHHbIE U MHOTOKPATHO TMOJTBEPXKACH-
Hble IKCIEPUMEHTaIbHO. OHU TO3BOJISIIOT YTBEPXKIaTh, YTO He-
TPaaULIMOHHBIE BUIbl BHELIHUX (DU3UUECKUX BO3AEHUCTBUI HA yr-
JIEBOJIOPOAHOE TOTUIMBO MPU OMPEAEIeHHBIX YCIOBUIX 00eceun-
BalOT 3aMETHBIN TOJOXUTEIbHBIN 3((EKT, yIydlIaloT padbouyure
roKasaTeiv asuraresieil (aBromobmieit). Ilpu aToM, Kpome akTo-
POB, BIUSIIOLIMX Ha (HPU3MKO-XMMUYECKUE CBOMCTBA TOIUIMBa (T10-
BEPXHOCTHOE HATSDKEHUE, BSIBKOCTb), MPOLECCHl cMeceo0pa3oBa-
HUSI U CTOPaHUsST B LMJIMHIPE, HA SKOHOMUYHOCTb U TOKCUYHOCTh
JIBUTATEJIST MOTYT CKa3bIBaThCSl (PU3MYECKUE U XMMUUYECKUE TIPUH-
LIMIBI YIIPaBICHUSI XUMUYECKUMU TpolieccaMu (peakiuusiMu) B
TOTUIMBE KaK CJIOXXHOW MHOTOKOMITOHEHTHOW JXUIKOCTH, a TaK-
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Ke B mpolecce ero cropanus B uminHapax [IBC. O6 atom ecau
He HampsIMylo, TO KOCBEHHO 3asBUIM akageMuku B.A. JleracoB u
A.J1. byyaueHko, ¢opmupyst B 1986 r. "MHTerpallMOHHbBIE U CTpa-
TErnYeCcKue HANpaBIeHUs] PasBUTUS (PyHIAMEHTATbHONW XUMHUK Ha
coBpeMeHHOM 3Tare..." ("[IpobseMbl COBpeMEHHOI XMMUU. YcIe-
xu xumun”, 1986, 1. 55, Ne 12). B yactHOCTH, O TOM, Kakoe 0O0JIb-
1I0€ 3HAYEHUE MMEET CTUMYJIMPOBAHME U PETyIUPOBAHUE XUMU-
YECKHUX MPOLIECCOB BHEITHUMU BO3ACHCTBUSIMU "OT CBETa 10 MeXa-
Huku".) W Ha ocHOBe HayuyHbIX (DAaKTOB [I0Ka3bIBAIOT, UYTO B
XMUMHMIO YK€ BBOASITCS MATHUTHBIC B3aUMOJEICTBYSI, KOTOpPbIE, OY-
JIy9H TIPEHEOPEKMMO MaJIbIMU TI0 SHEPTUN, KOHTPOJIUPYIOT XUMH-
YEeCKYI0 pPeaklMOHHYIO0 CIIOCOOHOCTh M CO31al0T "HOBBI, MAarHUT-
HBIN cueHapuii peakuuu”. JIpyruMu CIOBaMM, YIIPaBJIeHUEe XUMK-
YeCKMMU TIPOLIECCaMU C MCITOJIb30BaHUeM (husndyeckux GakTopoB
1 GU3MUYECKUX BO3MEHCTBUI MTPU3HAETCS OYSHB MEPCIIEKTUBHBIM.

IMpaBna, moka HeT OTBETa Ha JBa IJIABHBIX BOIMPOCA: SIBIISIOTCS
JIV TIOJTyYeHHbBIE Pe3YJIbTaThl CJEACTBUEM TOTO, YTO MPUMEHSIEMble
CpelCTBa aKTUBUPOBAHWS TOILJIMBA BIUSIIOT TOJbKO Ha KavyecTBO
cMmeceobpa3oBanusa u cropanusi B JIBC; He M3MEHSIIOTCS JIM OC-
HOBHbIE XapaKTepHUCTUUECKHE (B TOM YMCJIe SHEPreTUYecKHe)
CBOICTBa TOTUIMBA 3a CYET €ro CTPYKTYPHOTO M3MEHEHUSI.

OTBeT Ha TEePBbIil BOMPOC B HACTOsIIIIEE BPEMsI aHAJTUTHYCCKU
HCCIIEyeTCsl ¢ TIOMOIIbI0O MaTeMaTMYeCKHMX MOjeseil pabodero
mpouecca 1BC.

YTto Xe KacaeTcsl BIMSIHUSI aKTUBUPOBAHHOTO TOTUIMBA Ha 3KO-
HOMUYECKUE TMOKa3aTeId JABUraTesieid M TPAHCIOPTHBIX CPEACTB,
TO 31ech caBuru yxe ectb. Hampumep, M.JI. T'epaoBuH B cBoeit
TEOPEeTUYEeCKON W 3KcrepuMeHTanbHOU pabdote ([epmosun U.JI.
"OCHOBBI €IMHOI TEOPUHU BCEX B3aMMOIEICTBUI B BellleCcTBe") 10-
KaszaJl, YTO TeIUIOTa, BblAeIsieMasi IPU CTOPaHUU AU3EJILHOTO TOI-
JIMBa, IMOCJie ero akTMBallMKM B 3JIEKTPOJM3Epe BO3pacTaeT, U ee
CPEeAHUI IPUPOCT TOC/Ie AKTUBALIMU TOTJIMBA SJIEKTPUUECKUM I10-
niem coctaBui 10 % (puc. 4).

IIpuyeM MHTEPECHO, YTO OTHOLLIEHUE IHEPIUM, KOTOpast Oblia
3aTpayeHa Ha aKTUBUPOBaHWE TOIUIMBA, M SHEPTUU, JOIMOJHU-
TEJIbHO BBIACJSIEMOI UM IMPU CTOPaHUM, OYCHBb BAXKHO: KaXKIOMY
1 xr TormBa (nipu pacxoae 30 j1/4) coobianock 0,387 kJIx/kr, a
MpupalieHne TEMIOThl €ro cropaHus gocturano 3460 kJIx/Kr.

JIaHHBIN 3KCNIEPUMEHT OOBSICHSIET OJHY M3 BO3MOXHBIX MPH-
YUH CHWXEHHUs pacxola TOIUIMBA M HEMOCPEACTBEHHO JTE€MOHCT-
pupyeT 3GbdEKTUBHOCTh 3JEKTPOXMMUYECKOTO aKTUBUPOBAHUS
KakK OJHOTO M3 BUIOB BHEIIHEro (GM3MYecKOro BO3ACHCTBUSI.

IMonoxeHust COBpeMEeHHOM XUMKUM (pa3BUBaeMble B HACTOSIIIIEE
Bpemst A.JI. ByyayeHKO ¥ Op.) COBHAmaiOT C XapaKTepHCTUKOM
CYIIHOCTH aKTUBUPOBaHUs TOIIMBA, naHHoi W.JI. ['epioBUHBIM B
1980-x romax: "AKTMBALMS ... IO CBOE (DUBMUYECKOMN CYLIHOCTU
SIBJISIETCSl CTPYKTYPHOM aKTHMBAlLMEd Cpelbl, TOCKOJbKY SIBJICHUE
CBOIUTCS K M3MEHEHHUIO CTPYKTYypbl oObekTa aktuBauuu. [lpu
9TOM 3JHEPrUsl MOJIEKYJIbI MOXET U He M3MEHSIThCS, a aKTUBHBIC
CBOICTBA MOJIEKYJIb OTPEACISIIOTCS TOJIbKO U3MEHEHUEM €€ BHYT-
pEeHHEN CTPYKTYpHI'".

Takum obpaszoM, pesynabrathl ucneiTanuii JIBC ¢ ycrpoiicTa-
MU Pa3IMYHBIX TUIOB HAa CTEHAAX U aBTOMOOMJISIX OKA3bIBAIOT:
9JIEKTPOMAarHUTHbIE BHEIIHUE (U3MUECKUE BO3NEHCTBUS TTOJIOXKM-
TEJILHO BJIMSIIOT HA TOTJIMBHYIO SKOHOMUYHOCTb M 9KOJIOTUYECKUE
nokasatesin ATC. YcTpoiicTBa IpOCThI, MTO3TOMY MX MOXKHO yCTa-
HaBmuBath Ha ATC, Haxozxsiuecs B aKcIutyatauuu. Tem Oojee
YTO OTHOCHTEJIbHASI 3HAYMMOCTb B3JIEKTPOMATHUTHBIX BHEIIHUX
(bmznueckx BO3MEWCTBUIT MOXET BO3pacTaTh MPU KOMITJIEKCHOM
pEIIeHUH BOMPOCOB B YCIOBUSAX MUHUMMU3ALMKU HOPMATUBHBIX
3HAYEHUI BHIOPOCOB TOKCUYHBIX KOMIIOHEHTOB JBHUTATEISIMU W
TPAHCIOPTHBIMU CPEACTBAMMU.

N nocnennee. PaboThl 10 HAKOMJIEHUIO CTAaTUCTHUYECKOTO Ma-
Tepuaja U YCTAHOBJIEHWIO MeXaHW3Ma aKTHBUPOBAHMS TOIUIMBA,
BIMsONIEro Ha pabounit npoiecc B JIBC, HecoMHeHHO, cienyeT
pasBuBaTh. Kak u paGoThl 110 (GhOPMUPOBAHUIO TO3ZUTUBHOTO MHE-
HHUSI O TIPAKTUYECKOM MOJIC3HOCTU 3TOTO HAIpPaBJICHUS, LI€J€C000-
Pa3sHOCTU MOCTOSTHHOTO MOMCKA HOBEWIIUX NOCTUXEHUNA B CMEXK-
HBIX HayKaX C LIEJIbl0 OOBSICHEHUS MOJy4aeMbIX Pe3yJbTaTOB, OT-
pPabOTKM HOBBIX ITOIXOJOB U METOIUK MTPOBEIEHUS JJaOOPATOPHBIX
9KCTMEPUMEHTOB C TOIJIMBOM HEMOCPEACTBEHHO Mocie (Gu3nye-
CKOTO BO3JIEMCTBUSI HA HEro.
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TEXHOJIOT'UA,

OBOPYIOBAHUE, MATEPUAJIbI

VIK 658.511.5

KOMNIEKCHOE NPUMEHEHUE

MPOrPAMMHOIO OBECMEYEHUS

Ang NOCTPOEHWUA CUCTEM ABTOMATUYECKOrO
YMPABJIEHUA COBPEMEHHbIM
TEXHOJIOTMHECKMM OBOPYOBAHUEM

B.A. MUXAVNOB, H.A. LLUEPLLAKOB
MITY "MAMUI"

PoiHok nmporpammuoro ooecnieyeHust CAITP B Hacrostiiee Bpe-
Msl TIeperpyXeH pasIMdYHOro poja Y3KOCHEeUUaIM3UPOBAHHBIMU
MPOJYKTaMH, a TaKXe TSDKEeJIbIMU CUCTeMaMM M3 paspsiia "Bce B
onHoM". OIHAKO aHAJIM3 MOKAa3bIBAaET, YTO MPHU MPOSKTUPOBAHUM
TEXHOJIOTUYECKOTO 00OpPYIOBaHUS B POCCUMCKUX YCIOBUSIX LIEJe-
coobpa3Hee TMPUMEHSITh IMPOoKOyHUBepcanbHble CAD-makeTsl ¢
BO3MOXHOCTBIO MX paciurpeHus ¢ nomolunpsto API. Takoii moaxon
0COOCHHO aKTyaJleH MPU CO3AAHUM CUCTEM YIPABJIEHUS TEXHOJO-
TMYeCKUM O00OpYIOBaHUEM, TIe, KaK U3BECTHO, BCErIa MPUCYTCT-
BOB&JIM Cyry00 MHAMBUAYaTbHbIE PELICHUS TaHHOM 33a1a4u, He0O0-
XOIMMOCTb KOTOPBIX 00yCJIOBIeHa (paKTOpaMK, XapaKTepu3yloLIu -
MM KOHKPETHBIA BMI MEXaHMUYECKON 0OpabOTKM, KOHTPOJb 3a
KOTOPOI1 M IOJDKHA OCYIIECTBJISATh MpoekTupyemast cucrema. Ot-
ciofa U pa30MeHMe CHUCTeMbl Ha OTHeNbHbIe OJIOKM, KaXIblid U3
KOTOPBIX MMEET CBOM MepeaaTouHylo (hyHKIUIO, BXOAHbBIC U BbI-
XoIHble mmapaMeTphl. (B mpocreiiiieM BapuaHTe — OIHY BXOAHYIO
M OIHY BBIXOIHYIO KoopauHathl.) [lociie TOro Kak BXOXHOM CHUT-
HaJ TMpoKAeT yepe3 OJIOK, MepemaroyHasi (hbyHKIIMsI, OMUCHIBAIO-
1ast ¢ MOMOIIbIO TPATULIMOHHOTO ISl TEOPUM aBTOMATHYECKOTO
yIpaBieHNusT MaTeMaTUYeCKOro armapara (Gpu3nyeckoe CBOWCTBO
00BbEKTA, BBIIAET BBIXOAHOW CUTHAI.

U Tak ot 610ka K 610Ky (6s10Kam). JpyrumMu cioBamMu, Tpaau-
LIMOHHBI METOJ TPOCKTUPOBAHUSI CUCTEM YIPaBJIEHUST TEXHOJIO-
TMYECKUM O0OPYIOBaHMEM — METOJ MOCJIEI0BATEIbHON "TTOATOH-
K1'" ouepeaHoro 6JI0Ka Mo CUTHAJ OJI0Ka MPeIbIayIIero.

C nosiBnenueM u passutrueM CAIIP monoxeHue pe3ko usme-
HWIOCh. Bo3HUKIIa BO3MOXHOCTb HEMPEPBIBHOIO, CKBO3HOTO T1a-
paIeIbHO-TIOC/IEI0BATEIbHOTO MEePapXUUECKOro MPOEKTHPOBa-
HMSI, TEXHOJIOTUYECKOTO COIMPOBOXIEHHUSI, FAPAaHTUIHOTO M MO-
cnerapaHTuitHoro obciyxuBaHuss CAY, paboraiolux B CUCTEMeE
"KU3HEHHBIN LMK usneand”. ITToka TOJIbKO BO3MOXHOCTL. OnHa-
KO JUISl ee YCIELIHOM peau3aldd HeoOXOAUMO BBIMOJIHUTh OJHO
OY€Hb BAXXHOE YCJIIOBUE — HAJaNTh B3aUMOCICTBUE MPOrpaMM-
HOTO OOecCreyeHusi, MCIOJb3yeMOro, CKaXeM, W3TOTOBUTENISIMU
TEXHOJIOTMYECKOTO O00OpYIOBaHUSI M TOCTABLIMKAMM KOMILIEK-
Tytoumx. [IpuyeM Takue KOIIU3UKM HeU30eXHbI. OHU BO3ZHMKAIOT
BeiIencTBre ocobeHHocTelr peiHKa CAIIP, moauTuku mpenmnpu-
SITUI-U3TOTOBUTENIEH MPU BHIOOPE MOCTABIIMKOB, & TIOPOU B CUITY
HCTOPUUYECKUX (PAKTOPOB, HECITOCOOHOCTH MepcoHaia paboTaTh ¢
JIPYTUM IIpOrpaMMHBIM obecrieyeHueM u T. 1. Ho Hanbosee akTy-
aJIbHBIM OCTaeTCsI BOIIPOC B3aMMOAEUCTBUS TTOAPA3ICICHUI TIpe/I-
npustus. Jemo B ToMm, uro ucropust ocBoenust CAIIP cioxunach
TaK, YTO YyThb JIU HE KaXAoe MoapasiesieHue ceiiuac UCIob3yeT
"cBoe" mporpaMMHOe obecIiedeHure, Mopoii, 3aKYIJICHHOE Y COBEp-
IIEHHO pPa3HbIX M3rotoBuTeNeid. Tak 4TO corjgacoBaTh €ro aaxe
BHYTPU TNpeanpusThs — CJI0XHO. TeM Gojiee C MporpaMMHBIM
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obecrnieyeHUEM ApyTux npeanpusTuii. 1 enMHCTBEHHBIM U Hanbo-
Jiee JIETKO peajM3yeMbIM MEXaHW3MOM €€ PEIICHHMS MOXET OBbITh
TOJIbKO MexaHn3M API (mpukiagHo# IMporpaMMHBIN MHTEpdeiic),
CMOCOOHBIN 00bEAMHUTH MPOrpaMMHOE oOecrneyeHrue B eIUHOe
1IeJI0€ ¥ CTaTh YHUBEPCATbHBIM (DYyHIAMEHTOM, Ha KOTOPOM MOX-
HO TOCTPOUTh "MOM" CHCTEMBI O0ECIICUEeHMS XU3HEHHOTO LKA
uznenuii. Yto 3T0 MMEHHO Tak, MOKaXeM Ha MpuMepe MocTpoe-
Husg CAY paboToii caMOHaCTpanBaIOIIeiiCa CUCTEMBI YIIPaBICHUS
TEXHOJOTMYECKUM 000pYIOBaAHUEM.

CosnaHue TeXHOJOTMYeCKOro 000pyaoBaHUsI OOBIYHO HAYMHAET-
csl ¢ pa3pabOTKM KOHCTPYKIIMM, KOMITOHOBOYHBIX PEIIICHUI, BbI-
TIOJTHEHNSI TeOMETPUIECKUX PAcyeToB, BbIOOpa MarepuanoB. JlaH-
Hble oniepauuu BbinosHsioress B CAD-cucremax (B HallleM npumepe
ycTb 310 Oynet cucrema "Solid Works" ¢upmer "dacyn Cucrem".

[MapamienbHO TEOMETPUYECKOMY TPOEKTUPOBAHUIO IO Mepe
CO3J1aHUsI TBEPAOTEIbHBIX Y3JIOB U JIeTajIeil U BbISICHEHUS BO3Jeii-
CTBUSI HA HUX CO CTOPOHBI TEXHOJIOTMYECKOTO Mpoliecca U Comnpsi-
TaeMbIX y3JI0B MOXHO, B TPUHIIUIIE, TIPOBOIUTH PACUEThl HATIPSI-
KEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS ETajleil U y3JI0B, BBISIC-
HATh 3aIac YCTOWYMBOCTH U TeMIlepaTypHoe BiamsHue. [lyctb mis
STUX Leeil npeanpusaTue npumeHUT cuctemy "MSCvisualNastran
LD", xoropoii oHO pacnojaraeT. Kpome Toro, mompasneneHue,
OTBevalollee 3a pa3paboTKy CUCTEM YITPaBICHUSI, MOXET OTHOBpE-
MEHHO OIKCHIBATh TMepeaaToyHble (YHKIMU OTAENIbHBIX Y3JIOB, a
TPU TIOJTHOM TTOCTPOEHUU CUCTEMBbI — TIPOBEPSITh OBICTPOICIHCTBIE
CHCTEMBI B 1I€JIOM, BBISIBIISATH €€ Clabble MecTa M yCTPAHSTh UX.

Takum oOpa3oMm, Bce MPOIECCHl WAYT TMapayjieIbHO-TIOCIEN0-
BaTeJbHO, U JII0ObIe MTPOOJEMbl KAaKOro-JI100 HampaBIeHMs pellia-
I0TCS cpa3y TIpU UX BBISIBJICHWU Ha J1iroboM 13 3tanoB. Ho 1o ka-
XKIOMY M3 HallpaBJI€HUI — B CBOEU cpele.

Jlanee HacTymaeT CleAyOIIMil 3Tall — MPOEKTUPOBAHUE CUCTE-
MBI yIIpaBieHus1 000pynoBaHUeM. Takylo BOBMOXHOCTb JaeT UMEI0-
masics Ha nipeanpusTuu cucrema "MATLAB/Similink".

Kak Bugum, mi1st peiieHus 3aqa4u CO3AaHusT 00pas3ia TeXHOIO-
TMYECKOTo 00OpynoBaHUsI (HalpUMep, MeTalJo00padaThiBalole-
rO CTaHKa) B pacCMaTPUBaeMOM IPUMEPE MCIIOIb3YETCS TOBOIBHO
pPa3HOTUIIHOE IMporpaMmMHoe obecrieuenue. [Ipuyem 1enap ee pe-
IIEHUS] OYEBUIHA: CHU3UTh MOTPEIITHOCTh M TMOBBICUTH KayeCTBO
WU3TOTOBJICHUS] W3IENWil, T. €. TPOMYKIIMU, BBIITYCKAEMON Tpe.-
MpUSTHEM. A JUIST 3TOTO, YTO TOXE COBEPLUEHHO OYEBUIHO, HYX-
HBl TOYHBIE W HaIeXHBIE METOMABI OIPENCICHUsS CTAaTUYECKUX W
MUHAMUYECKUX TI0Ka3aTeeil KaueCcTBa TEXHOJIOTUYECKUX CUCTEM,
a TaK>Xe METOAbl KOMIIEHCALIMU BO3HUKAIOIIMX MOTPELIHOCTEN 00-
pabotku. M Takoii MeTon MepapXuyeckoro napauiesbHO-IToce-
JIOBATEJIbHOTO CO3MaHMSI M YIPABICHUSI TEXHOJOTUYECKUMU CHC-
TeMaMUd Ha OCHOBE NPUMEHEHMs] HeuyeTKMX pelieHuit B MITY
"MAMM" pazpaboraH. OH MO3BOJISIET HA OCHOBE TUIOBBIX MOJIE-
Jeii-Monyneil opMUpPOBaTh MOJENU TEXHOJIOTUYECKUX CUCTEM C
YYETOM UX 3aMKHYTOCTH.

CTpyKTypHasi cXeMa TeXHOJOTMYECKOTo MpoLeccopa, UCTOoJb-
3YIOLIETO JAaHHBI METOM, MoKa3zaHa Ha puc. 1. Kak u3 Hero Bum-
HO, paboTra Ga3upyeTcsl Ha BUPTYaJbHO 3aJaHHOM HU3IEIUM U Ha-
YUHAETCs C CO3[aHUsl BUPTYaJbHOTO cTaHKa. OHa moapasymeBaeT
pelIeHrne TpeX OCHOBHBIX 3a4ay: MPOeKTUpoBaHUE (HhopMoobpa-
3YIOLIE CUCTEMBI, CUCTEMBI YIIPABICHUS U CUCTEM MPUBOJA TJIaB-
HOTO JIBVDKEHMS M Tofay.

Oco0eHHOCTH pelIeHUs TIePBOI U3 TIEPEYUCICHHBIX 3a/1a4 T0C-
TaTOYHO XOPOILO U3YYEeHBl U IIUPOKO MU3BECTHBI, MO3TOMY Ha HUX
HE CTOUT OCTaHaBIMBATLCS. UTO Xe KacaeTcsi COBPEMEHHBIX CUC-
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Puc. 1. Cmpykmypa mexnoaocuueckoeo npoueccopa HOCMPOeHUs
MeXHOA0UYECK020 000pY008aAHUS

TeM YIpaBJIeHMs U aBTOMATH3UPOBAHHBIX 3JIEKTPOIPUBOAOB, TO
MMEHHO OHHU 3aciyXuBalOT ocoboro BHuUMaHus. Ilpexmae Bcero
MOTOMY, YTO TIPEACTABIISIOT COOOM CIOXHBbIE TMHAMUYECKUE CUC-
TEMbI, COCTOSIIIIME U3 PA3NUYHBIX JIUHEHHBIX U HEJIMHEHHBIX 3Jie-
MEHTOB (JIBUTATEeJIM, MAaTHUTHBIEC U 3JICKTPOHHBIC YCUIUTENHU, TO-
JIYIIPOBOIHUKOBBIC MPUOOPHI U T. I.), CBOUM B3aMMOJIEHCTBUEM
o0ecrneyrnBamIINX CTAHKY Pa3HOOOpa3HbIe CTAaTUYECKUE U AWHA-
MMYECKHe XapakTepucTuku. Hampumep, B crankax ¢ YITY anek-
TPONPUBOAOM YIPABJISIOT KOHTPOJJIEPHI M MHOXECTBO IPYIMX
9JIEKTPOHHBIX YCTPOWCTB; Oyiarofapsi 3J€KTPOHUKE MOSIBUIUCH U
TMPUMEHSIIOTCSl YCTPOICTBA, UCTIONB3YIOLME MPOITOPLIMOHATIBHO —
MHTerpaibHO-1u (G epeHIIMaNbHOE, aganTUBHOE, HEJMHEWHOe WA
onTUMalbHOEe yrnpaieHus. Ho, K coxaieHuto, sl pealu3aluu
CYILIECTBYIOIINUX METOMOB YIPABICHUS C TTOMOIIBIO 3JIEKTPOHUKHU
HEO0OXOAMMO, YTOOBI TMHAMUYECKUE XapaKTePUCTUKN CTaHKa ObI-
JIV U3BECTHBI U HE U3MEHSUINCH, a Bo3Myllatole Gakropsl — He-
3HAYUTEJIbHBIMM. Yero Ha mpakThKe HeT: AMHAMWUYECKHEe XapaKTe-
PUCTUKHU CTaHKAa MEHSIOTCSI B 3aBUCUMOCTH OT YCJIOBUil 00paboT-
KA. 3HAYUT, CYIIECTBYET HEOOXOAMMOCTb B pa3pabOTKe IpaBUI
ONTUMAJILHOTO YIMpaBIeHUsT W B Cllyyae M3MEHEHUS] TUHAMUYe-
CKHMX XapaKTepUCTUK CTaHKa. MlHaue roBopsi, HEOOXOAMMBI CaMO-
HacTpauBarolrecs (aIanTUBHBIC) CUCTEMBI.

W takue cucteMbl MOXHO co3naTh. bosee Toro, paspaboraHo na-
K€ TpU BapuaHTa MX MOCTPOEHHUsSI, OCHOBAHHbBIE Ha ONpENeJIeHUU
MapaMeTpoB YMpPaBJIsIeMbIX OOBEKTOB METOIOM TMOACTParBaeMbIX
mozeneil. Bce oHM — pe3yabTaT co3naHusi KOMILIEKCHOM BbIUMCIIH-
TEJIBHON CTPYKTYphl, oobenuHsoneit cuctemy "MSCvisualNastral”
¢ cucremoii MATLAB, 4To cTajio BO3MOXHBIM OJIaromapsi MOMIY-
JII0, UHTErpupoBaHHOMY B cpeay "Simulink” cucremsl MATLAB.
B urore ynanoch pa3paboTaTh MOIEIb CUCTEMbI YIIPABICHUS MTPHU-
BOJIOM KaK IJIABHOTO JBUXXEHMsI TOKAPHOTO MOMIYJISI, TaK U IMOJa-
Yy, 00eCreynBaloLLyI0 OCTOSIHHYIO CKOPOCTh PE3aHMsl U MOAauH.
Ee uccinenoBaHMsi JalOT BO3MOXHOCTb Ha CTAaAMU KOHCTPYKTOP-
CKO-TE€XHOJIOTUYECKOW IMOArOTOBKM MPOM3BOICTBA M3YYUTh Hau-
6osiee a(hdeKTUBHbBIE CUCTEMBI yIpaBIEHUsT YCIOBUSIMU 00paboT-
KU ¥ BBIOpATh HAUJIYUIIyIO U3 HUX.

HoBas Moaenb cTponsiach MO3TaIHO.

Ha nepBom sTane u3 OMOIMOTEKU TUIOBBLIX MOJEICH MOayJIei
C YYETOM 3JIEKTPOABMIaTesieil CO3MaBalnuCh TBEPAOTEIbHbIE MOJIE-
JIM IUNWHAEAS, TaTpoHa, oOpabaThiBaeMOM [IeTajau, CYIIopTa,
pesuenepxaresiss U pe3ua. DTU MOIEIU JOCTATOYHO TOYHO OTpa-
KaJIi JeTaau U y3JIbl TOKAPHOIO MOIYJs ctaHKa 16K20MD3.

Ha Bropom 3Tare Mozenb JaHHOTO MOAYJISl 9KCITOPTUPOBAJIACh
B cpeny "MSCyvisualNastral". 3gech Ha ee y3JIbl U COIIpsIraeéMble JIe-
TaJu HaKJIQAbIBAIMCH CBSA3M U TPAHUUYHBIE YCIIOBHSI, COOTBETCTBYIO-
LI1e peabHbIM YCIOBUSM PabOThl TEXHOJIOTUUECKON CUCTEMBI.

Ha tpetbem B cTpykType "Simulink” cucrembl MATLAB cozna-
BaJIUCh CUCTEMBI YIPaBJIEHUS; Ha YETBEPTOM — MOJIECIMPOBAINCH
CHCTeMBbI "TeXHOJIOTMYecKasi CUCTeMa—IIpollecC pe3aHusi—CHUCTe-
Ma yrpaBjieHus".
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Kak yxe ynmoMuHanoch, BApMaHTOB MTOCTPOCHUSI TAKMX CUCTEM
Tpu. [1epBBIil U3 HUX — CaMOHACTPAMBAIOIIASICSI CUCTEMA C OTIpe-
NeJICHUEM TapaMeTPOB METOAOM HAWMEHBIIMX KBaJpaToB. DTa
CHCTEMa COCTOUT M3 YIPABISIEMOTO TEXHOJOTUYECKOTO OOBEKTA C
arnpuOPHO U3BECTHOW CTPYKTYpOil, 3aaHHOI MepefaTouHon (yHK-
LIMeN, U BBIYMCIUTEIbHOTO ycTpoiicTBa. [Ipuyem pabora mocnen-
HETo OIpenessieTCsl TpeMsl MapaMeTpaMHM M 3aKJII0JaeTcsl B Clie-
IYIOLLEM.

Ha ocHoBaHuu MHGMOPMAIIUU O COCTOSTHUM YIPABISIEMOU TeX-
HOJIOTUYECKOIN CUCTEMBI M O BXOJHOM BO3IEWCTBUM BBIYUCIUTETH
(opMupyeT yrnpapisolie CUTHAIBI 4(71) B COOTBETCTBUU C ypaB-
HeHueM peryisitopa (puc. 2). O4eBUAHO, YTO TIPU U3MEHEHUH TIa-
pPaMeTpOB YIPABISIEMOI TEXHOJOTUYECKON CUCTEMBI IS UX BOC-
CTaHOBJIEHUSI TpeOyeTcsl COOTBETCTBYIOLEE M3MEHEHHEe KOoa(hbu-
LIMEHTOB ¢ U d. J17151 BBIYMCICHMS TTOCTASTHUX HEOOXOAMMO 3HATh B
KaXIblii MOMEHT BpeMEHU 3HaYeHUsI KO3(DGULIMEHTOB a U b nuc-
KPETHOW MOJEIN TEeXHOJOTUYECKOW CUCTEMBI, OIpeaesieMoi Te-
penarouHoil dyHkuueir odobekTa. 3amaya peuiaeTcsl BHIUMCIUTE-
JIEM B COOTBETCTBUU C aJITOPUTMOM METO/Ia HAUMEHBIIINX KBalIpa-
TOB. JI7151 9TO¥ 11e7TM B IPOTpamMMy OTIpeIeSICHUS TTapaMeTPOB a 1 b
00BEeKTa BBOMSTCSA 3HAUCHUS YIPABISIONIETO CUTHANA u(7) U BBI-
XOJIHOM MepeMeHHOI o0beKTa y(n).

IMocne HaxoxaeHUsI @ U b, B COOTBETCTBUU C aJITOPUTMAMHU pe-
IIEHUST JIMHEWHBIX anre0panyecKux ypaBHEHWM, BBIYUCISIOTCS
HOBBIE 3HAYCHUsI IMTapaMETPOB ¢ U d peryjsitopa.

b Va ]

[Iporpamma IIporpamma
onpeieNeHns olpe/ieNeHNnd
rapaMeTpoB rapaMeTpoB

peryizrropa ¢,d obpekTa a,b

(=

[Tepenarounas
(pyHKIIIE
obmeKTa

x(n) Perymarop (n)

L

u(n)

Puc. 2. Cmpykmypuas cxema camoHAcCmpausaroujelicss cucmemvi ¢
onpedenenuem napamempos Memooom HauMeHbUWUX Keaopamoe

AJITOpHTM 1071~ e(n)
CTPOIIKH MapaMeT-
POB MOJTEITH

i

Monems
obnexra

Tepenatounasn y(m)
| Perymsarop N byHrImEA

u(n) obpexTa

y(m)

A4

IL— ANTopHTM MO~

d crpoitii napaMer-
POB Perymaropa | gy
I

Mogens xenaemoit /(1)
L, 3AMKHYTOI —~
cHereMel D(E)

Puc. 3. CmpyxmypHas cxema camoHacmpaugarowetics cucmemvl ¢
onpedeneHuem napamempos epaoueHmHbIM Memooom
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Puc. 4. Pezysbmam modeaupoganus mexuonoeuveckoi cucmemol 6 cpede "MATLAB/Simulink"

Ilpu onpeneneHun napamerpoB 00ObEKTA
MO M3MEpPEHUsIM pealibHbIX 3HAYeHUil ero
BbIXOZAa M BXOHA, KaK 3TO MMEET MEeCTO B
paccMarpuBaeMoii cucTeme, MpeaycMOTpeHa
BO3MOXHOCTb aBTOMATUYECKM YYUTHIBATh
BO3MYILLUEHUSI, IeCTBYIOLIME HA TEXHOJIOTHU -
YEeCKYI0 CHUCTEMY. DTO OCYILECTBIISIETCS ue-
pe3 KoahULIMEHTH @ U b TepenaToyHou
¢yHKIIMM 00beKTa U 3HAYeHUsT Koadduum-
eHTOB ¢ u d perynsaropa. [Ipu nepuomuye-
CKOM (Ha KaXIIOM TaKTe yNpaBJeHUs) KOp-
PEeKTUPOBAaHUM TapaMeTPOB PETyJIsTOpa CUC-
Tema yIpaBjieHUs1 OymeT CTPEeMUTBCST JTMKBH-
JIMPOBATh BO3HUKILWE BO3MYILICHUSI.

Bropoit BapuaHT cuctemsl (puc. 3) —
CaMOHACTPauBaOLIASICS, C OMNpeaeIeHUeM
yIpaBIseMbIX [apamMeTpoOB TEXHOJOTUYe-
CKOI CUCTEMBI C TMOMOILBIO MOJeJel, MojI-
CTpaMBaeMbIX TPAIMEHTHBIM CIIOCOOOM.
Mogzenb xenaemoro npouecca B Heil (op-
MHUPYETCS] BBIYUCTUTEIbHBIM YCTPOMCTBOM.
Ha ee Bxon mocrymnaeT Takoe e BO3IeicT-
BME X(n), KaK M Ha BXOJ peajbHOIl cucTe-
Mbl yIpaBjieHusi. BbixomHasi mepeMeHHas
V4 (1) CpaBHMBAeTCA C BbIXOAOM Y(n), U
paccorjiacoBaHue MCIOJb3yeTcsl MUIsl Ha-
CTpOMKHM TapameTpoB peryiasaropa. Llenb
HACTPOMKM — TIPUOJU3UTL TEPEXOAHbIC
MPOLIECChl B PeaibHOM CHCTEME K TPOLEC-
CY Yy () = O(E) X (n).

Tperuit BapraHT OCHOBaH Ha MCIOJIb30-
BaHUM METOJOB HEUYETKOH JIOTMKU, T. €.
MPEeNCTaBICHUM TEXHUKM W 3HAHUU 00
yIpaBlIeHUM, KOTOPbIMU OO0JIalaeT orepa-
TOP, C MOMOIIBIO JUHTBUCTUUECKUX TTPABUIT
ynpasiaeHusi (JITTY), uro mosBossieTr 000ii-
TUCH 0€3 KOJIMYECTBEHHON MOJEIN 00beK-
Ta ympaBieHusi. B kadecTBe ycTpoiicTBa
ynpapjaeHuss ¢ (QYHKUMSMM ajanTauuud K
M3MEHEHUSIM JIMHAMUYECKUX XapaKTepu-

ctuk ctanka ¢ UITY ucrnons3yetcst pazpabo-
TaHHBI CHELMAJIBHO [JIS 3TOM LIeJIM HEeUeT-
KUii KOHTPOJUIEp Ha OCHOBE KauyeCTBEHHBIX
COOTHOILIEHUI MEXAY MoJayeid U 4acTOTOM
BpalEHUS SJEKTPOJBUTATENSI, T. €. MPABUI
M 3HaHUU yrnpasieHus. WMHbopmanus o
YacToTe B BUJE HAMPSKEHUS TOCTYIAeT B
KOHTposuiep. YucioBble 3HaUYe€HUs] Hampsi-
JKEeHUSI 3alaHHOM M TeKYlLIel YacTOT Bpalle-
HUSI TIONYYalOTCS C TIOMOIIBIO aHAJIOTO-
1pPOBBIX Tpeobpa3oBaresicii. 3aTeM BbI-
YUCTISIIOTCS OTKJIOHEHUST YacTOThl U JIpYTHe
mapaMeTpbl. [laiee Ha OCHOBE HEYETKHUX
JITTY ¢ ucnoab3oBaHUEM HEUYETKOTO XK€ BbI-
BOJIa PaCCYMTHIBACTCS 33/1at0IIasi BEJTUINHA,
KoTopasi uepe3 LKrbpo-aHaJIOTOBBI MPeood-
pazoBareiib TOCTyIaeT Ha Komrmapatop. OH
¥ ympaBisieT (C oOpaTHOM CBSI3bIO) MCITOJ-
HUTEJIbHBIM MEXaHU3MOM.

MexaHun4yeckasi 4acTb IMPUBOAA COCTOUT
W3 JaTYMKa YaCTOTHI BpAIICHUS Baja, JIeK-
TPOJABUTATENSI, COEAMHUTENBbHOU MY(QTHI,
penyKTopa, BUHTOBOU IMapbl, UCTIOJIHUTEb-
HOTO OpraHa U JaT4yMKa CUTHAJIOB €ro TMoJIo-
JKEHMSI, TMHAMUYECKOM MOJIEIU Pa3oOMKHY-
TOU cHUCTeMbl 3jekTpornpuBoga |[G(s) =
=v(S)/MS) = KK/(JL + JR + K), +
+ K.K,), rne K, — koahduumeHT nepenaun
AlI, K, — mnocrosHHas npotuBodC
anektpoasurarens, K; — koadduumneHr o6-
pPaTHOM CBA3M MO TOKY, K, — IOCTOsSIHHast
MOMEHTa 3JieKTpoaBurarens, L — WHIyK-
TUBHOCTb €T0 IKOpSi, / — MOMEHT MHEpLUU
JIBUTATEJIsI U Harpy3ku, R — aKTUBHOE CO-
MPOTUBJIEHUE STKOPSI|.

[ns1 ynpaBieHus BETMYMHON MOAAYU Ha
cradke ¢ YUITY npumMeHUTENbHO K HEYETKO-
My KOHTpPOJUIEpY pa3pabOTaHbl LIECTh Clie-
NIYIOIIMUX JTMHTBUCTUYECKUX MPABWJI YIpaB-
JICHUSI.
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IMpaBuno Ne 1 cocTout B TOM, yTO "eciu
BeJIMYMHA TOAAaYM MEHBIIe 3adaHHOW, TO
Hago YBEJIMYUTH XOH CYINOpTa"; MpaBUiIO
No 2: "ecnu BenMuMHA TOHA4YM OOJIbIIE 3a-
IAHHO#, TO — YMEHBIUUTb X0 CymmopTa";
npaBwio Ne 3: "ecid BeJIMYMHA TOAAYU
YMEHBIIAETCsI, TO — YBEJIUYUTh XOHI CYII-
nopta”; mpaBuao Ne 4: "eciau BelIMYMHA I1O-
layy BO3pacTaeT, TO — YMEHBIIWTb XOJ
cynmopta”; npasuio Ne 5: "ecnu HaGop Be-
JIMYMHBI MOJAYM CHUXKAETCSl, TO — YBEJIM-
yuTh HAOOp Xoxa cyrrmopra”; mpasuio Ne 6:
"ecniu HabOp IMoOmayM BO3pacTaer, TO —
YMEHBLIUTb HAbOp Xoza cyrnmopra”.

Takum o6pa3zom, B mpaBmwiax Ne 1 u 5
xon "Bo3pactaet”, a B mpaBuie Ne 4 — "na-
nmaetr”, T. €. JEHCTBHS TTIPOTUBOIIOJIOXKHEL.

IIpu HeyeTKOM ympaBieHUM Ojaromaps
HEYETKOMY BBIBOJY 3alaoliiasi BeJndyuHa
omnpenessieTcsl myTeM KOMIIPOMUCCA MEXIy
MpaBuUaMu, TPUBOISIIUMHA K TaKUM IPO-
THUBOTIOJIOXHBIM JAEHCTBUSIM.

IMpaBuna No 1—6 He OKOHYATEJbHBI.
Tlpu M3MEHEHUN apXUTEKTYpbl CHCTEMBI C
YITY, mMexaHUKMd CTaHKAa WU YBEJIMYCHUU
KPUTEPUEB TOYHOCTUA OOPAOOTKHA OHU MOTYT
nomnojHAaTbes apyrumu JIITY. CinemnoBatenb-
HO, B BUPTYaJIbHBI KOHTPOJUIEp M3HAYAIIb-
HO 3aJI0KeHa BBICOKAs CTEIIEHb aJallTUBHO-
CTU Ha U3MEHSIOLIUECS YCIOBUsI PabOTHI.

IMpaBuna Ne 1 1 2 COOTBETCTBYIOT UHTE-
rpajgbHOMY, TipaBuia Ne 3 u 4 — mporop-
HMOHAJbHOMY, mpaBuia Ne 5 u 6 — aud-
depeHnmansHoMy aeiictBusiM. Mx o6pa-
06O0TKa BBITIOJHSIETCS C TTOMOIIbIO HEYSTKUX
BBIBOJIOB.

PesynbraThl MOIEIMPOBAHUS TPUBEACHBI
Ha puc. 4. x comocraBjieHue C JAaHHBIMU
HATYPHBIX UCCJIEOBAHUI TTOATBEPIAVIN BbI-
COKYI0 3(p(PeKTUBHOCTh CO3MAHHOTO BUPTY-
aJIbHOTO CTaHKa C MOMOIIBIO BCEX TPEX MO~
xomoB. OHAKO caMble JIydllIMe pe3yIbTaThl
JlaeT BCe-TaKu BMPTyaJbHasl peaiu3alus
KOHTpOJIJIEpa C HEYETKOM JIOTUKOM.

B 1uenom pabGoThl, BBHINOJHEHHBIE B
MITY "MAMM", noka3siBaloT, 4YTO MPU-
MEHEHHEe MeTOoJa UepapXUyecKOoro mapai-
JIEJIbHO-TIOC/IEIOBATEILHOTO  KOMITO3U LM~
OHHOTO TIPOEKTHPOBAHUSI M YIPaBJICHUS
TEXHOJOTMYECKUMM CUCTeMaMHu B codveTa-
HUU C UCTIOJIb30BaHUEM JIJIST YIIpaBJICHUS U
MOJIEJIMPOBAHUST KOMILIEKCHOM BBIYUCITIM-
TEJIbHOM CTPYKTYPBl, OObCANHSIIOIIEH CHUC-
tembl "MSCvisualNastran” u MATLAB,
3aMETHO TIOBBIIIAET TOYHOCTb KOHCTPYK-
TOPCKO-TEXHOJOTUYECKUX PELICHUNH TpU
CO3/IaHUK BBICOKOTOYHBIX M HAIEXHBIX TEX-
HOJIOTUYECKUX CUCTEM C OOJIBIIUM pecyp-
coM paboThl, 00JamarIIMX MUHUMAIbHOMN
Maccoii, a TakXe [aeT BbICOKOE KauyeCTBO
M3TOTOBJICHUSI AeTalell Ha aBTOMATU3UPO-
BaHHOM ob6opyaoBaHuu ¢ YITY wunu KoH-
TpoJIepaMu, COKpAllaeT BpeMsi Ha TOATro-
TOBKY YMPaBJISIOIIMX MPOrpaMM U 3aTpaTrhbl
Ha TMPOBEepKy peleHuil. He MeHee BaXHO U
TO, YTO METOJ JaeT BO3MOXHOCTb TpHMe-
HSATb YXe MMEIOLIMecs] Ha TPEANPUATHIX
MOJTb30BaTEJIbCKUE MPOrPaMMBI.
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MPOrH03UPOBAHUE AUHAMUYECKOW
HArPY)XEHHOCTH JOTPAHC®HOPMATOPHOM
30HbI MMM

JI-p TexH. Hayk B.B. IEPKAHCKWI, kanowaatsl TexH. Hayk W.A. TAPATOPKMH,
C.A. LLENIOMKOB

Kypranckuii TY, MITY umenn H.3. baymata

Ha Kpaitnem Cesepe, B Cubupu u Ha danbHem Boctoke, rine
OYEHb CJIOXHbBIE KIMMAaTUIECKUE U JOPOXHO-TPYHTOBBIE YCIIOBHUSI
(B1axkHBIE pa30UThIC TPYHTOBBIE JOPOTU, OOJIOTUCTBIE MeCTa WU
MeCTa C BBICOKMM YPOBHEM CHEXHOTO IMOKPOBA), IJIsl BBITIOJHE-
HUSI Pa3HOOOPa3HBIX TPAHCIOPTHBIX onepainuii npuMeHstor ATC
CBepxBbICOKOI Tpoxoaumoctn TM-120, TM-130, MJI-107 u T. 1.
Bce oHM ocHallleHBI, TTO BIOJTHE MOHITHBIM MPUYMHAM, TUAPOME-
XaHUYECKUMHU TpaHcMuccusiMu. Ho Takue TpaHcMuccuud, Kak CBU-
JIETEICTBYET CTaTHCTUKA 0TKa30B 3TMX ATC, MMEIOT, Kak MpaBUJIo,
JIOJITOBEYHOCTh, MEHBIIYIO, YEM OCTaJIbHbIE MX cUCTeMbl. [Ipuyem
HauboJsiee yacTo HaOJIIOJAeTCsl YCTaJOCTHOE pa3pylleHUe AeTa-
Jied 1oTpaHchOpPMATOPHO YacTU CUCTEMBbI "BUTaTeIb—IacUTeb
KosebaHUi—HacocHOe Kosieco ruaporpaHcgopmaropa”. Yro Ha-
BOJIUT Ha MBICJIb; NIpU paboTe goTpaHcdopmaTopHoil yactu I'MII
MMEIOT MECTO PE30HAHCHbBIE PEXUMBI.

DKcrepUMeHTaIbHAsT TTPOBEpKa 3TOM TUITOTE3bl TOATBEpIUIA
ee TpaBWIbHOCTh. YTO XOpolo BUAHO Ha puc. 1, Ha KOTOPOM
npuBeneHbl (HparMeHTbl OCLMUIOIPAMM, XapaKTePU3YIOLIMX -
HAMUYECKYI0 HarpyXXeHHOCTh (M3MEHEHHE KPYTSIIEro MOMEHTA)
notpaHcdopmaropHoit 3oH6 MII B miporiecce mycka, pa3roHa u
ocraHoBa ausens SIM3-236b Beznexoma TM-120.

Tak, U3 pucyHKa CJleayeT, YTO B AMaNa30He YacTOT BpalleHUs
KoJieHyatoro Baja auseisg oT 400 mo 900 MI/IHil, NeCTBUTEIIBHO,
HaOJTI0/1aeTCsT pE30HAHCHBIN PEXXUM C aMIUTUTYI0 MOMEHTA, J0C-
turatoero 1300 H - m. [Ipuuem ocHOBHasi MOIIHOCTH TIpoliecca
COCpeIoTOUYeHa Ha YacTOTe BpallleHUsT KOJICHYAaTOTO Bajia, paBHOM
98 pan./c. KpoMe TorO, CIEKTp COAEPKUT M TAPMOHUKH BBICILINX
TOPSIIKOB.

DTO MOATBEPXKIAET U pUcC. 2, KpuBask / KOTOPOTO MOCTPOEHA TIO
9KCIIEPUMEHTAJIbHBIM JaHHBIM, TIPEICTABISIeT COOOIl aMIUTUTYI-
HO-YaCTOTHYIO XapaKTePUCTUKY U HAJIOXeHa Ha COBMEIICHHYIO
YACTOTHYIO XapaKTepuCTUKy asurarenss SIM3-236b u morpanc-
dopmaropHou 30HbI ['TIM. M3 kpuBoil ciemyer: paccMaTpuBae-
Masl CHUCTEMa CYILECTBEHHO HENWHElHa, a CJIeNOBATeIbHO, MOXET
cTaTh MPUYMHON TeHepalny KojiebaHUi He TOJIbKO OCHOBHOM 4ac-
ToTHI (98 pan./c), HO U CyneprapMOHUYECKUX YaCTOT, €l KPaTHBIX.

AHanu3 pe3yabTaToB 3KCMEPUMEHTOB MO3BOJMII CAEIATh Cle-
nylolllee 3aKJIIoUeHUe: TUHaAMUYeckasi Harpy>XKeHHOCTb NOTpaHC-
dopmaropHoii 30Hbl 'MIT popMupyercs Kak MUHUMYM IIECTHIO
¢dakTopaMyu — TEPUOAUYECKON COCTABJISIOIIEH KPYTSILIEro Mo-
MEHTa BUraTesisl, B TOM YMCJIe HAa HECTALlMOHAPHBIX PEXHUMaX ero
paboThl (pa3roH M OCTaHOB), 3alleTUICHHWEM BEAylIero KoJjieca Ma-
LLIUHBI C TYCEHUIAMU (TPaKOBasl 4acToTa), MEPUOINYECKON COCTaB-
JISIONIET MOMEHTa COIMPOTUBIECHMS, KUHEMATUKOW KapAaHHBIX
rnepefay OCHOBHOTO U [IOMOJHUTEIBHOTO MOTOKOB MOIIHOCTH,
TUAPOAVMHAMUYECKUMHU TPOLIECCAMU B MEXJIOMATOYHOM TPOCTPaH-
CTBe pPa30JOKMPOBAHHOIO TUApOTpaHchopMaropa M AMHAMUYE-
CKMMM CBOMCTBAMHU BCcell MexaHM4eckoil cucteMbl. [Ipuuem nanb-
HeUIIMe SKCIEPUMEHTHI U TEOPETUYECKasl OLIeHKA X Pe3yIbTaToOB
yoenumu: noTpaHcdopmaTopHylto yactb ' MII cnenyer paccmaTpu-
BaTh KaK CAMOCTOSITEJIbHYIO MEXaHUYECKYIO CUCTEMY, U3MEHEHUE
KPYTSIIETO MOMEHTA B KOTOPOI HE 3aBUCUT OT HOMEpPA BKIIIOUECH-
HOIl Tepenavyu, a ONpenessieTcs] TOTbKO TMHAMUYECKUMU CBOMCT-
BaMM caMoOii 3TOH yacTu. [Ipyrumu cioBamu, Mpu OMpPeneeHHBIX
TMOTYIIEHUSIX JAHHYIO YaCTh MOXHO pacCMaTpUBATh KaK JByXMac-
COBYIO, C MOMEHTaMH MHEPLIMK ABHTaTesst (J,) M HACOCHOTO KoJte-
ca (J,) cucremy, KOTopast COIEPXKUT IraCUTENb KPYTHIIbHBIX KOJIE-
OaHWi1, Ybsl YIIPYTOAMCCUTIATUBHASI XapaKTePUCTUKA U OTIPEIETISIET
CYILIECTBEHHYIO HEJIMHEITHOCTh CUCTEMBI.

TaxoBsl ob11Me coobOpakeHus. Eciu ke nepexonuTh K KOHKpe-
THKE, TO U3BeCTHO, yTo B I'MII TpaHCHOpPTHBIX MalllH, B TOM
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YUCJle W pacCMaTpUBaeMbIX, Yallle BCEr0 MPUMEHSIIOT YIIPYro-
(DpUKIMOHHBIE TACUTENN TIPYKUHHOTO THUMa. TUIMMYHAST YIIPyro-
JMIMCCUTIATUBHAS XapaKTepUCTUKA TacUTEJIsi TAKOTO THUIA MpUBeEIe-
Ha Ha pUC. 3, 0, TIe XKeCTKOcTh C COOTBETCTBYET pabodeMy yda-
crky, C}, C, — yyacTKaM JI0 BKIJIIOYEHMS W TIOCJIE BBIKIIOUEHUS
TacuTeNs COOTBETCTBEHHO; M, W — MOMEHT CHJI IIPeABAPHUTENILHO-
ro NOIKaTHS, MTp — MOMEHT CHJI TPEHUSI.

VpaBHeHMS OBVDKCHUS JAHHOM HEJIMHEMHONW CHUCTEMbI MMEIOT
CJIeIYIOLIMIA BU:

{Jﬂcp+F(cp7 ¢) = M,
JH(P—F(QO, (p) 0
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Puc. 1. Ppaemenm ocyunnoepammol U CNeKmpaibHas nAOMHOCHb MO-
menma 6 npouecce nycka (1), paseona (2) u ocmanosa (3) deueamensi
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800 ob

Puc. 2. Cosmewennas wvacmomuas xapakmepucmuka ouzeass AM3-
2366 u do-mpancghopmamopuou wacmu I'MIT mawunot TM-120:

1 — cepuiinbiii racutenb (C = 22 800 H - M/pan.); 2 — ombIT-
bl racurenb (C = 7400 H:wm/pan.); 3 — uactoTHas mydTta
¢upmer "Lenta", C = 5250 H - M/pan.); I — nuana3oH coOCTBEH-
HBIX YaCTOT CHUCTeMbl C CEepUHBIM racurenem; Il — To Xe ¢
OMNBITHBIM TacUTEIEM

Puc. 3. @azosviii "nopmpem"” (a) pewenus cucmemvl ougpghepenyu-
AnbHbIX YPAGHEHUI U YNPY200UCCUNAMUBHAA XAPAKMEPUCMUKA 2acu-
meast KpymuabHux Koaedanuti (6)
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B Hux Ko, ¢) — ynpyruii MOMEHT, KOTOPbIil MpencTaBisieT
c000i1 QYHKITMIO yIiia ¢ 3aKPyTKU Bajla U HAIMpaBJICHUsI CKOPOCTH
(¢ OTHOCHUTEJIbHOTO TepeMelleHNUsI, YIUThIBAIOILINIA sIBICHUE He-
JIMHEapU30BaHHOIO "Cyxoro" TpeHusl racuresst Kojebanuii; M(f) —
MOJIMTAPMOHUYECKU BO3MYILAIOLIMI MOMEHT.

OCHOBHBIM BO30YIUTENEM KPYTUIbHBIX KOJeOaHU B JOTPAHC-
GopMaTOpHOIl 30HE SIBISIOTCS, OYEBUAHO, NMEPEMEHHbBIE Ta30BbIe
CUJIBl U1 MHEPLIMOHHBIE MOMEHTBI, BO3HUKAIOILKME B paboTaoliemM
neuratenie. K HUM B V-00paTHOM IIECTULIMIMHIPOBOM YEThIPEX-
takTHOM SIM3-236b ¢ yriom passaya 6;0koB nuanHapa 90° nmpu-
0aBJISIIOTCSI MOMEHTBI, BBI3BAHHBIE HEPABHOMEPHOCTHIO YepelOBAHMST
Benbiiiek B munuHapax (150—90—150—90—150—90 rpan. m.x.B.).
B pesynbrare KpyTsiuii MOMEHT M aBMrartesiss U3MEHSIETCSl 10
CJIOKHOMY MEpPUOAMYECKOMY 3aKOHY. Ho 3TOT 3aKOH MOXHO Mpo-
aHaJIM3MpOoBaTh HAa OCHOBaHUM TeopeMbl Dypbe, COMIACHO KOTO-
pOil BCSIKYIO TIEPUOIMYECKYI0 (DYHKIMIO MOXHO TIPEICTaBUTh B
BUIE CXOISIIETrocss OECKOHEYHOTO psila TapMOHUYECKUX COCTaB-
ssoiux. To ecTh B paccMaTpyBaeMOM Cilydae JIeJI0 CBOIMUTCS, MO
CyTd, K OmnpeaeneHu0 GyHKIMN KPYTSIIero MOMEHTa ABUTATeNs.
W aBTOpHBI cAenaau 3TO C MOMOILUBIO MHAMKATOPHOM JMarpamMmbl
OIHOTO LIMJIMHApPA W YUYETOM TMOpsiiKa paboThl, OCOOEHHOCTEi
KOHCTpyKLMK au3eiist IM3-236B. TToToM BBITTOJHUIIN CIIEKTPaib-
HBIA aHaIU3 3TOM (PYHKIIMU ¥ ONPEIETMIM YaCTOThI COCTABISIFOLINX
momeHTa. [IpaBna, He Bce, a JIMIIb HEOOJBIIYIO YaCTh FAPMOHUK,
HO TaK Ha3bIBa€MbIX Ma’KOPHBIX, KOTOPbIE OKa3bIBAIOT OTpe/e-
JIIo11ee BIMSIHUE Ha BbIHYX/I€HHbIe KosnebaHus. ([1is npurateneit
cemeiicrBa IM3-236 TakMMU rapMOHMKAMU SIBJISIIOTCSI TAPMOHU-
ku k= 1,5; 3; 4,5, npencrapieHHbIe Ha PUC. 2 HAKJIOHHBIMM JIU-
HusiMu.) Torma (pyHKIMS KPYTSIIET0O MOMEHTA JBUTATEJIsT MOXET

M,
OBITH BhIpaxkeHa Tak: M(f) = 70 + XM sin(not + vy, ). (3necs M,

U y, — amMmnTyia ¥ ¢asa k-ii TapMOHMKH COOTBETCTBEHHO,
k=1,5; 3, 4,5, © — vactora, M, — CcTaTM4eCKOE 3HaUYEHHUE Kpy-

TSILETO MOMEHTA. )

Ha ocHOBe nMHAMMUYECKOI XapaKTepUCTUKHU BUTATENsT U 3HA-
YEHUN YNPYrOMHEPILIMOHHBIX CBOMCTB (COOCTBEHHBIX YacCTOT) JIM-
HEapU30BaHHON MEXaHUYECKOU CUCTEMbI aBTOPbI MOCTPOUIN CO-
BMELLICHHYIO YaCTOTHYIO XapaKTEPUCTUKY AOTPaHCHOPMATOPHOIM
30HBI (CM. pUC. 2), Ha KOTOPOI FOPU3OHTANIbHbBIE JUHUU COOTBET-
CTBYIOT COOCTBEHHBIM YaCTOTaM MEXaHUYECKOM CUCTEMBI C IBYMSI
TacuTeNsSIMU, MMEIOIIUMU pPa3IMYHYyI0 XecTKOocTh. [lo coBmame-
HUIO YacTOT COOCTBEHHBIX (FTOPU3OHTAIbHBIC JIUHUM) U OTHOU U3
"MaXKOpHBIX" TapMOHUK OBUTATEIST (HAKJIOHHBIC JTUHHUHM) MOXHO
ONpEeACTUTb PE30HAHCHBIE PEXUMBI U TIPUHSITh 000OCHOBaHHOE pe-
1ieHue 00 OTCTPOMKE CUCTEMBI OT pe30HaHca.

W3 ckazaHHOTO BBIIIE MOXHO CAEJIaTh BBIBOA: B CIyyae cepuid-
HOTO racuTessl KoJiebaHuii, uMeroleM xecTkocTb 2280 H - M/pan.,
OITacHbIE Pe30HAHCHBIE KOJeOaHWSI MOTYT BO3HUKHYTH TPHU COB-
nageHun "MaxopHoi" mojyTtopHoit (k = 1,5) rapMOHUKU nBUTA-
TeJis ¢ COOCTBEHHOM YacTOTO# CUCTEMBI B AMAra30He YacTOT Bpa-
IIeH!sI KOJICHYaTOro Baja aBuratesi, paBHoM 810—830 MuH L.

JlaHHbBII BBIBOJ MOATBEPKIAETCS U YUCICHHBIM MOJEIUPOBa-
HHUEM.

ABTOpBI PEILIIN U O0paTHYIO 3a1ady, T. €. HAllUTM CIIOCOO BbIBO-
Jla pe30HAHCHOM YacTOThI 3a Mpeaesibl padoyero auanazoHa. B yacr-
HOCTH, A1 cucTeMbl "musenb AM3-236b—I'MIT" onpenenuin
TpebyeMble MapaMeTphl: XeCTKOCTb TFacUTeNIsT KOJeOaHUii MTOJKHA
ObiTb yMeHblIeHa 10 7400 H - m/pan., a 3HauyeHne mMomeHTa M,
TpeHust — coctaButh 100 H - M.

B cootBeTcTBMM ¢ 3TMM Ha SIM3 pa3pabGoTasv U U3rOTOBWIN
KOHCTPYKIIMIO OTTBITHOTO TaCUTEJIsl, KOTOpasi BBIBOAUT PE30HAHC B
auanason 480—500 mun~! (kpuBas 2 Ha puc. 2). braromaps sto-
My BeJIMUMHA TMHAMUYECKOTO MOMEHTA COKpaTuiach B 6 pas, uTo,
COOTBETCTBEHHO, PE3KO YBeIM4uiao goiroBeuHocts ['MII. Ho
HeJIb3sl HE OTMETUTb, YTO YCIELIHOMY PELIEHUIO 3aJayd KOHCT-
pykropam M3 noMorio To, YTO OHU MCIOJIb30BATH MPOBOJIOKY U
TEXHOJIOTMIO HABUBKHM TIPYXUH, Pa3pabOTaHHYIO IIBEICKON dup-
Moi1 "OteBa" — MHUPOBOIO JIHAEPA-U3TOTOBUTENS IPYXUH, pa-
GoTalolIMX MPU LHUKJINYSCKOM HarpyXeHuu (Hampumep, B ra3o-
pacrnpenenuteabHbix Mexanudmax JIBC). Mx mpyxXuHBI BechbMma
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JTOJITOBEYHBI TTPU 3HAYMTEILHON JAehopMaliuy U KacaTeJIbHbIX Ha-
npsckeHusix go 1100 MTITa (11 000 KFC/CMZ). VYBenuueHue Tpedye-
MOI1 yIJIOBOW MOJATIMBOCTH B 4,5 pasa (10 CpaBHEHMIO C CepUii-
HOI) JOCTUTHYTO NMPUMEHEHUEM IBYXCTYIEHYaTONM KOHCTPYKLWHU
YIPYTUX 3JIEMEHTOB.

Takum obpaszom, pa3pabotaHHblii Ha SIM3 BapwaHT TacuTelst
0o0ecreurBaeT BbIBOJ PE30HAHCHOTO PEXHMMa OCHOBHOM 4aCTOTHI
3a mpejaesbl pabodero aAManazoHa U (aKTUUECKU NeCITUKPATHOE
noBbilIeHUe goiarosedyHocTy ['MIT.

B mpotiecce maMTeNbHON 3KCIUTyaTallMM MalllMH 0CO0O0 BbICO-
KO MPOXOIUMOCTH B CypoBbIX yciaoBusix Cubupu u I[losspHoro
Ypaia ycTaHOBJIEHa HEOOXOIUMOCTb PEIICHUSI HE TOJIbKO Mpoodiie-
MBI CHIDKEHUSI TMHAMUYECKOM Harpy>KeHHOCTH, HO U BUOpO3alu-
Tl ['MII, KOTOpAasi CylIeCTBEHHO BJUSIET HAa NOJTOBEYHOCTD 3JIe-
MEHTOB, PacrOJIOKEHHBIX Ha KPbILLIe MOTOPHO-TPAHCMUCCUOHHOM
YCTaHOBKU — (DUIBTPOB, TPYOOTIPOBOAOB, CTEKJIONAKETOB KaOMHBI
u T. 0. [Ilpuyem ymanoch ycTaHOBHUTb, YTO 3TH BUOpALMU — pe-
3yJbTaT OU(ypPKALIMOHHBIX ITPOLIECCOB, CBOMCTBEHHBIX JTIOOBIM CYy-
IIECTBEHHO HEJIMHEHHBIM CHUCTeMaM.

JleficTBUTENIbHO, CKOJIbXXEHUE IMOBEPXHOCTEN TPEHMSI OIpee-
JIIETCA YCIOBUEM ¢ — ¢, # 0. B MOMEHT BpeMeHHM, KOrIa Hepa-
BEHCTBO O0OpalllaeTcsi B HyJIb, 9Tal CKOJbXEHUS MEPEXOIUT K Ta-
Iy OTHOCUTEJIBHOIO IOKOsI MOBEepXHOCTeil TpeHusl. To ecThb Ha
aTare OTHOCUTEJBHOTO MOKOS AQ = ¢, — @, = const.

AHaIM3 IMHAMUYECKUX CBOMCTB paccMaTpUBaeMOil CyIlIecT-
BEHHO HEJIWHEWHON CHCTEMBl aBTOPHI BBHITIOJHWJIW B TUITMYHOMN
TTOCTAaHOBKE 3a/la4, XapaKTepHBIX IUISI TMHAMUYECKUX CHUCTEM: pe-
vy 3amavy Koim mist cucteMbl OOBIKHOBEHHBIX UM depeHIIn-
aJIbHBIX YPaBHEHUM, UCCIenoBaan (ha30BbIe "TIOPTPETH’ B 3aBUCH-
MOCTH OT Pa3IMYHBIX HaYaJIbHBIX YCIOBUI, (DUKCHUpoBaIu Oudyp-
KallMOHHbIE 3HAYeHUs MapameTpoB Ipolecca. W momyywiu
(azoByio miockocTh B KoopauHatax ¢—M (cM. puc. 3, a), Ha KO-
TOPOIi OTYETIIMBO BUIHBI TPU OCHOBHBIX pexkMMa PabOThl TaCUTEIISI
KPYTWIbHBIX KojiebaHuii. [1epBbIil COOTBETCTBYyeT paboTe Ha YIIO-
pax, Korna HabJIIoaaeTcsl 3HaYuTeIbHOE YBeJMYeHe MOMEHTA TPy
OTHOCUTEJIbHO HEOOJIbILIOM CKPYYMBAHMM YIPYrOro Bajla MEXIy
racuTesieM M HaCOCHBIM KOJIECOM TMApOTpaHcdopMaropa, BTOpoid —
(GYHKUMOHMPOBAHUIO TacuTelisi Ha padoueMm ydyactke Y/X, mpu
KOTOPOM 3a CYeT OUCCUMALIMU DHEepruu KoyiebaHuii BO (pUK-
LIMOHE HaOJIo1aeTcsl CKauKooOpaHOe M3MEHeHUWE MOMEHTa Mpu
¢; — ¢, = 0. IIpnyem ycTaHOBMBILEECS COCTOSIHME PaBHOBECHUS
MMeEeT MECTO He B OJHOW TOoukKe (ha30BOW IJIOCKOCTH, a B LIEJIOM
00J1aCTM BO3MOXHBIX COCTOSTHUI PaBHOBECHSI, KOTOpasl TIPeACTaB-
JIIeT cO00i OTPE3KU MPSIMbIX, PACMIOJOXKEHHBIX HA OCU MOMEHTA,
a JUIMHA KaXXJ0To U3 HUX 3aBUCUT OT MpuHbI nemiu Y X. U, Ha-
KOHEIIl, TPETHI1 PeKUM, KOTOPBIi TIPEICTABIICH B BUIE MPEAeIbHO-
TO IIMKJIa ¥ COOTBETCTBYeT pabore racuress Ha ydyactke YIX mo
BKJIIOYEHUST paboueil BeTBU. B aTOM ciiyuyae mpu MpakTU4eCKH Hy-
JIEBOI AMCCUMALIMM SHEPTUU U CYLUECTBEHHOM YBEJIUYEHUU MO-
MEHTa TpeHUs (IKCIIePUMEHTaJIbHO YCTAaHOBJIEHO, UTO mocie 178 u
paboThl B HOpMaJIbHOM pexkrume U 50 4 B pe30HAaHCHOM peXuMe
MOMEHT TPEHMSI MOBBICWICS B 2—3 pa3a) BO3MOXHO IOSIBICHHE
BbIcOKo4acToTHbIX (Oosee 100 I'm) koneGaHuit co 3HAYUTETBHOMN
aMIUTATYION (CM. CTIEKTPaJbHYIO TUIOTHOCTH Ha puc. 1). Takum
00pa3oM, yBeJIMUeHUEe TUCCUTIATUBHBIX CBOWCTB HEJIb3sl paccMar-
pYBaTh KakK MOJOXMUTENbHBIN 3(deKT, MOCKOJIbKY Mpu OGJIOKHUPO-
BaHMM TaCUTENsl ero XECTKOCTb BO3PACTaeT U PE30HAHCHBIN pe-
>KMM CMEIIAeTCsl B CTOPOHY 00Jiee BBICOKON YacTOTHI.

AHanu3 xapaktepa u3MeHeHus $Ha30BOil TpaeKTOPUU TO3BOJISI-
€T MPEeaNoJIOXUTh CYLIECTBOBAHUE TApMOHUYECKHMX COCTaBJISIIO-
LIMX BBICOKOTO TMOpsIAKA — CyMeprapMOHMYECKUX KOJIeOaHMUIA.
YToObl YCTAHOBUTH TaK JIM 3TO, aBTOPHI BBIMOJHUIN YHMCIECHHOE
MOJIEJIMPOBaHUE NOTpaHC(HOPMATOPHOI 30HBI MamuHbl TM-120.
M ycTaHOBWJIM: OCHOBHAs TApMOHUKA, COOTBETCTBYIOIIASI YaCcTO-
Te, KoTopasi GOpMHpYeTCs KECTKOCThIO pabouero yuyacTka racute-
JIg KoJieGaHMiA, MOPOXIaeT KaKk MUHHUMYM IIECTh HEUETHBIX Cy-
MEePrapMOHUYECKUX KOJIEOaHMIA, YTO TOATBEPXKICHO pe3yJbTaTaMu
SKCIIEPUMEHTAIbHBIX WCCICIOBAaHUIA (CM. CIEKTPaJbHYIO TIIOT-
HOCTb Ha puc. 1).

HckiounTs BUOpPALIMM MOXHO C MOMOIIbIO TaCUTENsI, UMEIO-
1IETo JTMHEHHbIE XapaKTepucTUKKU. Hanpumep, 1isi paccMOTpeH-
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Puc. 4. Pezysomamovl  4ucieHHO20 MOO0eAUPOBAHUS  OUHAMUKU
dompancghopmamoproui ywacmu T'MII:

1 — U3MeHeHUe OTHOCUTENbHBIX MepeMelleHus (@) U CKOpo-

cti (v); 2 — ba3oBblil "MOPTPET" HENMHENHOH CUCTeMBI; 3 —
CIIEKTpaibHasl TUIOTHOCTH TIpoIIecca

HOI BbIIIE IOTpaHC(HOPMATOPHOI 30HBI B KayeCTBE TacUTEJS
MOXeET OBITh MCIIOJIb30BaHa dacTudHast Mydra pupmer "LleHra".
B yacTHOCTH, yCTaHOBJICHHBIM 3HaUCHUSIM ITapaMeTpoB Y X co-
orBercTByeT MydTta "Llenta Makc-CuimkoH" pa3MepHOCTHIO
CM-1600-S-475-65240. ®dparMeHT OCLUMUJLIOTPAMMBbI JMHAMMYE-
CKOTO HarpyXeHwusl A0TpaHCc()OPMATOPHOI 30HBI C TAKUM TacHTe-
JIEeM M COOTBETCTBYIOIIAsl CIIEKTpajibHAasl IJIOTHOCTh TIpoliecca
npuBeneHbl Ha puc. 4. Kak BumnMm, aMIuiMtyaa MOMEHTa BO BCEM
NAara30He YacTOT BPAIEHWSI KOJIEHYaTOTO Bajia JIBUTATENsI HE
npesbinraet 50 H « M (cM. kpuByto 3 Ha puc. 2), T. €. MOMEHT CHU-
KEeH, 110 CPAaBHEHUIO C CEPUITHBIM TracuTesieM, B 26 pas.

B pesynbTate npu TaKoi KOHCTPYKIIMU UCKITIOUAIOTCS HE TOJb-
KO PEe30HAaHChl HA OCHOBHOM 4acToTe, HO U CyleprapMOHUYECKUe

KOJIeOaHus, T. €. CYLLECTBEHHO CHWXAeTcsl BUOPOHArpyXXeHHOCTb
I'MII. KonebaHusi, KOHEUHO, COXPAHSIIOT BBIHYXXIEHHbIN Xapak-
Tep, HO — C He3HAUYUTEJIbHBIMY aMIUIUTYIaMU 1 Ha YacToTax, CO-
OTBETCTBYIOLIMX "MaXKOpPHOI" TrapMOHUKE KpYTSILIET0O MOMEHTa
IIBUTATEIS.

0060611as1 CKa3aHHOE BBIILIE, MOXHO PEKOMEHIOBATh CIIEAYIO-
LW METON MPOTHO3UPOBAHUS PE30HAHCHBIX PEXMMOB M WX BbI-
BOJIA 3a MpeJesbl padoyero Auana3oHa JABUTaTels.

1. 1o TBepmOTEIbHBIM UEpTEXKaM JIEMEHTOB M YIPYTOCTHU ra-
CUTeJIsl OMpenesieTcss COOCTBEHHAasl yacToTa IoTpaHchOopMaTop-
HOI 30HBI.

2. ITo MHAMKATOPHOM OUAarpaMMe OIHOTO IIJIMHIPA C YIETOM
mopsiika paboThl U OCOOEHHOCTEH KOHCTPYKIIMKM PACCUUTHIBAETCS
(DYHKIIMS TOIMrapMOHUYECKOTO BO3MYIIAIOIIET0 MOMEHTA JBUTA-
TEJIST X HAa OCHOBE CITEKTPAIbHOTO €€ aHAIN3a ONPEIeISIFoTCS "Ma-
XKOpPHBIE" TAPMOHUKU.

3. CTpOI/ITCH COBMCIICHHAaA 4YaCTOTHAA XapaKTCpUCTHUKA JBUTIa-
TCIA N )10Tpch¢)0pMaT0pH0171 30HbI TPAHCMUCCUU U IIO0 TOUKaAM
epeCCUCHUA JIMHUI COOCTBEHHBIX YACTOT CHCTEMBI U "Ma)Kop-
HBIX" TapMOHUK ABUTATCJISA HAXOIUTCA COOTBCTCTByIOHlI/Iﬁ M agua-
I1a30H 4YaCTOT BpalllICHUA KOJICHYATOTIO BaJia ABUIaTCIIA.

4. BBIABIISIOTCS TPAHUIIBI IOMTyCTUMOTO TUara3oHa 4acToT Bpa-
LIEHUs KOJEHYATOTO Bajia OBMTATENsA, 3a KOTOPbIe HEOOXOTMMO
BBIBECTU PE30OHAHC.

5. PaccuuteiBarotcs TpeGyemble mapametpsl Y/IX u paspabaTbi-
BAeTCsl, €CJIM B KATaJIOrax HET HY>)KHOTO, KOHCTPYKLIMSI TaCUTESI.

HeobxonumMocTh NMpOrHO3UpPOBaHMST PE3OHAHCHBIX PEXUMOB U
peleHrst oOpaTHOM 3a1a4i BOZHUKAET HE TOJIBKO MpH pa3paboTKe
HOBBIX MalllMH, HO U MpPU MOJEpHU3aLMU cyluecTByowux. Ha-
MpUMep, MPpU OCHalleHUU aBToMobmieir KamMA3 ¢ KonecHoit (op-
Mysoi 6X6, 8X8 mBurareseM "MycTtaHr' MouiHOCTbIO 240 KBrT,
cepuitHoi ryceHnuHoi Maiibel MJI-107 ¢ nuratenem SIM3-238 ¢
onbiTHON ['MII oka3anoch, YTO MOMEHT MHEPLIMM BEAYLIUX Yac-
TEW TPAHCMHUCCUU, ONIPEAEIIEMbII MapaMeTpaMU MaCCUBHOTO Ha-
COCHOTO Kojieca ruapoTpaHcdopMaTopa, 3aMeTHO Bo3pacraeT. Yrto
MPUBOIUT K CYIIECTBEHHOMY CHIKEHMIO COOCTBEHHBIX YaCTOT CHC-
TeMbI C CepUItHBIM racutesieM. [103TOMy Ha HEKOTOPBIX CKOPOCT-
HBIX peXHUMax JBUraTesieil BOZHUKAIOT PE30HAHCHBIE PEXUMBbI, OT-
paHUYMBAIOLIME AOJrOBeYHOCTh BXomHoro Baja I'MII. ITombiTku
WCIIPABUTh TMOJIOKEHUE TPAAULMOHHBIM IyTeM, TOBbBIILIEHUEM
MPOYHOCTH 3TOTO BaJia, MPUBOAMIU K YCTAIOCTHOMY pa3pyleHUIO
KOJICHUATOTO BaJla IBUTaTesisl. 3amavy yaajaoch PElIMTbh CUHTE30M
KOHCTPYKLIMU TaCUTEJISI 110 MPUBEACHHOI BbIlLIE METOAMKE.

M nocnenxee. JlaHHast MeToaAMKa yHUBEpCaabHa, T. €. PUTO/I-
Ha st moobsix ATC, ocHameHHbx ['MIT.

YK 629.118.6.001.4

CTEHJ, AN9 KOMNAEKCHBIX UCMBITAHWIA
MOTOTEXHUKW

B.A. TOH4YAPOB
Bray

B pewieHun 3amay MOBBILIEHUS KOHKYPEHTOCITOCOOHOCTH,
obecrnieyeHus 6oJiee LIMPOKOro BbIXOAA MOTOTEXHUKM HAa MUPOBOIA
PBIHOK TIEPBOCTENEHHOE 3HAaYeHKMe MpruodpeTaeT nmpodiemMa MOBbI-
LIEHUST ee KayecTBa M HaJeXKHOCTH, JOBOIKA 10 MUPOBOTO YPOB-
Hsl. U 31ech 6e3 XOpoIIo OCHAIEHHOW SKCIePUMEHTATbHON Ga3bl,
COBPEMEHHOI0 METOAMYECKOTO M IMPOrPaMMHOTO OOecreueHust
000MTHCh HEBO3MOXHO. B TOM uucie cTeHIOB AjIsl MU3MEpEeHUs
pacxofia TOIIMBA U MOKAa3aTeIeil TOKCUYHOCTU OTPabOTAaBIIINX Ta-
308 JIBC ¢ uMmuTanmeil €310BOro LUKIIA IBUKEHHS, pErJaMeHTH -
POBAHHOTO MEXIYHAPOAHBIMU CTAHAAPTAMM, & TAKXKE TOPMO3HBIX,
CKOPOCTHBIX M BUOPALIMOHHBIX XapaKTePUCTUK B YCIOBUSX, MaK-
CHMAaJIbHO MPUOJIMKEHHBIX K PeaJbHBIM YCJIOBUSAM SKCILTyaTalluu;
YCKOPEHHBIX UCTIBITAHUI HECYLLEil CUCTEMbI M OTIEJNbHbIX arpera-
TOB Ha YCTAJIOCTHYIO IOJITOBEYHOCTb M M3HOCOCTOWKOCTb C WC-
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10JIb30BAHUEM DJIEKTPOTUIPABINYECKMX UMHUTATOPOB IKCILIyaTa-
LIMOHHBIX Harpy30K.

B Munckom OAO "MotoBeno" Takoro CreHga M COOTBETCT-
BYIOLIIETO METOAMYECKOTO OOECIeYeHUs! 0Jroe BpeMsi He ObLIO,
YTO MOPOXKAATIO MHOTUE TIPOOIEMbI HE TOJILKO YMCTO TEXHUYECKO-
ro, HO M 9KOHOMMYECKOTO xapakTepa. Ho B HacTosiiee BpeMsi 1o-
JIOXKEHWE WU3MEHMJIOCH: BBElEH B DKCIUTyaTAllMI0O OPUTMHAIbHBIN
WCTIBITATEIbHBIN CTEHJI, BBIMTOJHEHHBI Ha 06a3e Yelickoro Oa-
naHcupHoro reHeparopa JDST-546 MOCTOSIHHOIO TOKa, MHOTO-
CEeKIIMOHHBIX OEroBhIX 0apabaHOB M YMNPABISIEMBIX THAPOITYJIbCA-
TOpPOB. B €ro KOHCTPYKIIMY MCIIOIb30BaHbI TEXHUYECKHUE PEILICHUS
(a. c. Ne 1672264, 1705718 u 1712811, CCCP), nosBossolne
Mpu OMNpeAe/JeHUU TMoKa3aTeseil pacxola TOIUIMBA, TOPMO3HbIX,
CKOPOCTHBIX Y BUOPALIMOHHBIX XapaKTePUCTUK MOTOLIMKIIA MOJe-
JIMPOBATh €ro IBUXKEHHE IO JOPOraM Pa3IMYHBIX THIIOB, a TaKXe
MPOBOIUTH YCKOPEHHbBIE UCITBITAHUS M TOBOIKY €r0 HeCylIeil cuc-
TEMbl M OTAEJbHBIX arperaTos.

KoHCTpyKTMBHO naHHBI cTeHA conepxXut (puc. 1) ocHoBa-
HUe 25, Ha GOKOBBIX CTOMKAax 2 KOTOPOTO IIAPHUPHO 3aKPEIICHBI
pblyaru 3, npegHa3HaYeHHbIE JUISI KPETUIEeHUsT Ha HUX MHOTOCEK-
LIMOHHBIX OeroBbIX OapabaHoB /4. (Cexkuum 0OapabaHOB MOTYT
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WMUTUPOBAaTh COOTBETCTBEHHO ac(haibTOOCTOHHOE, OYJIBIKHOE,
rpaBUIHO-111€0€HOYHOE TTOKPBITUSI U TPYHTOBYIO 10POTY.)

beroBbie OapabaHbl CBsI3aHbI C HarpyxKaTeasiMu, 2JeKTpuye-
CKOM MammHou 40 MOCTOSHHOTO ToKa (OaJlaHCUPHBIM TeHepaTo-
pPOM) ¥ MAaXOBMKOM 27 CO CMEHHBIMU TUCKAMHU TTOCPEACTBOM MPU-
BOIHOTO MeXaHM3Ma 29, COCTOSIIIETO M3 KapIaHHBIX Tepenad 33 ¢
TEJIECKONMYECKUMHU BaJlaMU 34, 3J1eKTPOMarHUTHLIX MydT 30, 31,
36, 37, 39 u penykropoB 32 u 38. BeroBrie 6apabaHbl KMHEMATH-
YECKU COENMHEHBI U C JaTYMKAMU YaCTOTHI BPAILEHUS, U CUETUU-
KaMu 000pOTOB.

B Hampamnsowmux / OCHOBaHUSI YCTAaHOBJIEHA (C BO3MOXHO-
CTBIO TIEPEMEILeHHUs BIOJb OCeli OeroBbIX O0apabaHOB) OCHOBHAsI
rnmopTajyibHas pama 24, Hecyllasi IIIapHUPHO-3aKPETUIEHHYIO Ha Hei
NOTIONIHUTENIbHYIO MOPTabHYI0 paMmy 23. MexXay OCHOBaHUEM U
OCHOBHOIM MOPTaJIbHOM paMOii PacIoJioXXeH TMAPOLMIMHIAP 35, a
MEX/Iy OCHOBHOW U MOTOJHUTEJbHON MOPTATbHBIMU paMaMu —
TUAPOLUIUHIpD 26.

Mexay pbluaraMd 3 M OCHOBaHHMEM 25 pa3MelleHbl JABYXCTY-
MeHYaThle TUAPOLWIMHAPKL 9, BEpXHUE CTYNEeHU 4 KOTOPBIX Mpe-
JIyCMaTpUBAIOT BOCIIPOM3BEACHUE KOJIeOaHUI, BO30YXKIaeMbIX
HEPOBHOCTSIMU TOPOTH, a HIUXXKHHUE 5 — aBTOHOMHOE M3MEHEHUE
MOJIOXEHUsI 6eToBbIX 6apaOaHOB MO BBICOTE OTHOCUTEIBHO OCHO-
BaHUA 1 HUKCALMIO UX B TpeOyeMOM MoJoXeHUH. [l yero Kax-
IbIA TUAPOLUMIMHAP 9 CHAaOXeH 3JIeKTPOTUIPABIUYCCKUM CJIe/IsI-
UM TIPUBOAOM. DJIeKTpUuecKast MamnHa 40 paboTraet Kak B pe-
KMMe OaJaHCUPHOTO TeHeparopa, TaK U B peXUME IBUTaTeNsl,
9JIEKTPUYECKU OHa IMOJKIIYeHa K MOTOp-TeHepaTopy (Ipeodpa-
3oBaTeso JleoHapao), a K MyJbTy yNpaBieHUs — KOMIUIEKTOM
anmnaparypsl IUIsl yIIpaBJeHUs, CATHAJIM3aUUNA U U3MEPEHUS.

Ha GeroBeix GapabaHax yCTaHABIMBAIOT MCIBITYEMBIII MOTO-
UMK 21, COBIMHEHHBII MOCPEICTBOM HIAPHUPHO-PBIYAXKHBIX YAEp-
KUBAIOIIMX MEXaHMU3MOB /5 1 20 ¢ IOMOJTHUTEIbHON MOPTaIbHOK
pamoit 23. Ha ero pyne 19 3akperieHsl Tpy3sl /7, a Ha cemio &
onupatorcst rpy3bl /1 1 16, UMUTUPYIOLIUE CTATUYECKYIO HATPY3KY
OT Macchl BOAUTENSI U maccaxupa. [1pu 3ToM ynepkuBaroluii Me-
XxaHu3M 15, pynb 19 v tpy3sl 11, 16 noacoeArHEHbI MOCPEACTBOM
TPOCOB /3 K COOTBETCTBYIOIUMM TUApOLMIMHApaM 6, 10, 12 u 18,
3aKpEIJICHHBIM B BEpPXHEW YacTU IOTOJHUTEIBHOM MOPTATBHOM
pambl 23.

st oTBOIa OTPaOOTABILMX Ta30B ABUTaTeNsl Ha TOMOJHUTEb-
HOI MOPTaJbHON paMe 3aKpeIlieH T'MOKUI IIUIaHT 7, CBSI3aHHBIN C
BBIXJIOITHOM Tpy0OOil MOTOLMKIJIA U BBITSDKHBIM BEHTHJISITOPOM.
Kpome Toro, Ha 2Toii e paMe KpenuTcsi pacTpyd BeHTUIsiTopa 22
oXJIaXIeHUs] paboTaloIIero ABUraTessi MOTOLMKIIA TOTOKOM BO3-
JyXa, 9KpaH MporpaMMaTopa €310BOr0O LIMKJIa IBUXEHMS, a TAKXe
WCTIOJTHUTEJIbHBIE MEXaHM3MBbI [T aBTOMAaTU3MPOBAHHOTO YIpaB-
JIEHUSI APOCCeeM, CLETUIEHUEM, MPUBOJA U MEXaHMU3Ma MePeKIIio-
YeHMs repeaad U yInpaBiIeHUs TOpMO3aMHU.

CreHp paboTaeT CAeAyIOLIMM 00pa3oM.

IMepen HayaaOM MCIBITAHUI PETYIHUPYIOT CTEHI — PACCTOSIHUE
MeXIy OcsiMU OeroBbIX 0apabaHOB JOJKHO COOTBETCTBOBAThH 0a3e
HCIIBITYEMOTO MOTOLIMKIIA. 3aTeM MporpaMMaTop MojaeT KOMaHILy
Ha BKJIIOYEHHME HACOCHOM CTaHIIMU U YCTAHOBKY OEroBbIX Oapaba-
HOB TaKMM 0Opa3oM, YTOOBI MX TPeOHM pacrojarajuch B OJAHOMU
TOPU3OHTAIBHOW TUTOCKOCTUA C paboueil MOBEPXHOCTHIO MOHTAX-
Hoii Tiowanku. [Tpu 3Tom paboyast XKUAKOCTb OT HACOCHOMW CTaH-
LMY yepe3 cepBokiamnanbl /0 (puc. 2) MoAaeTcsi B HUXKHUE CTyIIe-
HU 5 runpounianHapa. [TocaenHue ynpasiasiioTcs: OT 6J0KOB CpaB-
HeHUsT 9, B KOTOPBIX 3JIEKTPUYECKUWE CHUTHAJIBI OT 3aarolnx
YCTPOMCTB &, IPONOPILMOHAIbHBIC 3aJaHHBIM BEJIMYMHAM TIepeMe-
LEHU, CPAaBHUBAIOTCS C BJIEKTPUUYECKUMM CHUTHAJAMU, IMOCTY-
MaOLUMU OT U3MEPUTEIbHBIX YCUIUTENEH 7.

3aTeM UCHBITYeMbI MOTOLIMKJ 3aKaThIBAIOT HAa MOHTAXHYIO
MJIOLIANKY M YCTaHABJIMBAIOT HA OOKOBOI1 YIOp TakK, YTOOBI 3aHee
€ro KoJjieco ObLUIO 0OpallleHO B CTOPOHY Ipy30B /1 u 16 (cMm. puc. 1),
a OCHM ero KoJIeC HaxOIWINCh MPUMEPHO B OIHOM BEPTUKAIbHOM
IJIOCKOCTH € OCSIMU BpauleHust 6eroBbix 6apadanos. [Tocie aToro
C MOMOUIbIO THAPOUMWJIMHIAPA 35 MepeMelialoT OCHOBHYIO MOp-
TaJIbHYIO pamy JI0 COBMAACHUSI MPOJOJIbHBIX OCEil CUMMETPUU A0-
TOJIHUTEJIBHOM TTOPTAIbHOM paMbl M1 MOTOLIMKIIA, 3aKPETLISIOT MO-
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Puc. 2. Cxema cucmemut 6eeogvlx bapabanog:
1 — matuwk; 2 — pbryar; 3, 5 — BepXHsIsSI M HIKHSS CTyIIeHU
TUAPOLIWIIMHIAPA; 4 — TUAPOLWIMHIP;, 6 — OeroBoii GapabaH;

7 — W3MEpUTENbHBI YCWIMTEIb, § — 3amalollee YCTPOUCTBO;
9 — onok cpaBHeHusi; /0 — cepBokianaH; [/ — HacocHas
CTaHIIUS

TOLIMKJI Ha TOTIOJTHUTEIbHON MOPTAIbHON paMe, pa3MellaloT rpy-
3bl /7 Ha pysie, COENUHSIOT Tpy3bl 11, 16, pysib U yaep>KUBAIOLLIMA
MeXaHU3M 15 C COOTBETCTBYIOIUMMU THAPOUMINHApPamMu 6, 10, 12
u 18. W, Bo3neiicTBYs Ha TUAPOLWIMHAPH [0 1 12, mepemMenialor
rpy3bl /1 v 16 BHU3 10 yriopa, 00ecreuyuB TEM CaMbIM CTaTUYECKOe
HarpyxeHue cemia. YTpaBisig najiee THAPOLMIMHApaMU 6 u 18,
MPUITOAHMMAIOT MOTOLMKII HajJ OeroBbIMU OapabaHaMM, MepeaBU-
raioT ero ¢ MOMOIIbIO THAPOLIMINHAPA 26 B MONEPEYHOM Harpas-
JICHMU Ha TpebyeMoe pacCTOsIHUE M, CHOBA BO3ICHCTBYS Ha THI-
POLIVUIIMHAPKL 6 U 18, OMyCcKAlOT ero Ha COOTBETCTBYIOLLME CEKLIMU
0eroBbIX 0OapabaHOB, K BBHIXJIOMHOM TPyOe MOACOCAMHSIIOT HacaaKy
rMOKOro IIJTaHra 7 OTpabOTaBIIMX ra30B, COCAUHSIOT MEXaHU3MbI
VIPABJIEHUSI MOTOIIMKJIA C COOTBETCTBYIOIIMMU HMCIIOJTHUTEIbHBI-
MU MeXaHU3MaMH.

151 00KaTKM MOTOILIMKJIA ITyCKAIOT €ro JABUTATEb — C TTIOMO-
L[bIO COOTBETCTBYIOLIETO MCIOJHUTEILHOTO MEXaHMW3Ma yCTaHaB-
JIMBAIOT pblYar KOPOOKM Tepenady B HEUTPaTbHOE MOJIOXKEHUE U
BKJIIOYAIOT 3aKUTaHWE Ha LIUTKe MpUOOpOB. 3aTeM BKIIOYAIOT
3JIEKTPOMarHUTHBIE MydTH 31, 36, 37, 39 1 3JIEKTPUUYECKYIO Ma-
muHy 40, KoTtopasi, paboTast B peXHMe JIBUTATENIsl, Pa3rOHsIET Tie-
pelHee ¥ 3aaHee KoJjieca MOTOLIMKJIIA 10 TpeOyeMoil CKOPOCTH IBU-
keHust. C MOMOIIBIO UCTIOTHUTEIbHBIX MEXaHM3MOB BBDKHMAIOT
CLEIUIeHHE, BKJIIOYAIOT COOTBETCTBYIOLLYIO Niepeiauy U OTITyCKAIOT
cueruieHre. To ecTh Bce OenaeTcsl Tak, Kak B "Hatype". EnuHcT-
BEHHOE OTJIMYME COCTOMUT B TOM, YTO OOKAaTKa MOTOLIMKJIA BBITIOJ-
HsieTcsl 0e3 Harpy3Ku.

Il co3maHusl Harpy3KyM Ha KoJieca MOTOLIMKJIA BKJTIOYAIOT Te
Ke 3JIEKTPOMArHUTHbIE MY(DTHI M MOJAIOT MUTAHUE HAa OOMOTKY
BO3OYXKIEHMS 3JIEKTPUIECKON MalIuHbl 40, KOTOpasi B 3TOM CITy-
yae paboTaeT B peXHUMe TeHepaTopa. DJeKTpuyeckasi dHEprus,
BbIpabaTbIBaeMasi €10, MoJaeTCsl B 3JIEKTPUUECKYIO CEeTb.
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TopMo3HBIEe CUJIbI, ASUCTBYIOIIME HA KaX10e KoJjieco Jubo Ha
BCe KoJieca, U3MEPSIOT MPU BPALLEHUU OEroBbIX 6apabaHOB 3JeK-
TPUUYECKOI MaIIMHO 40, paboTalolieil B pexxume apuratensi. [1pu
BO3/IECTBUY Ha PbIYary TOPMO30B KoJieca MOTOLIMKJIIA MPETISATCT-
BYIOT BpalllcHUIO0 OeroBbIX 6apabaHOB, co3maBasi peaKTUBHBIN MO-
MEHT, MPONOPLUMOHAIBHBII TOPMO3HOMY MOMEHTY, LMGPOBOE
3HAYEHHUE KOTOPOTO PErMCTPUPYIOTCS Ha MyJIbTe YIpaBICHHUS.

Topmo3HOIT MOMEHT TepETHETO U 3aHETO KOJIEC OTHOBPEMEH-
HO, B TOM YHCJIe TIPY Pa3IUYHBIX YCUJIUSIX HaXkaTWsl Ha TOPMO3-
HYIO MeAajib, ONpPeessioT, MTPUHYIUTEIbHO Bpallas 00a 6eroBbix
OapabaHa.

T1pu omnpeneneHN TOPMO3HOTO MYTH ¥ BPEMEHM TOPMOXKEHUS
YKCJIO0 CMEHHBIX JUCKOB MaxOBMKa CTEH/A MOAOUPAIOT TAKUM 00-
pa3oMm, YTOObI 00ECIIEeYUTh PABEHCTBO PACCUMTAHHBIX ITyTeM KUHE-
MaTUYECKUX DHEPTrUil MOTOLMKIIA, IBUXKYLIETOCS Ha OINpeaeieH-
HOI CKOpOCTH (10 Hayaja IeWCTBUS TOPMO30B), W BPAILLAIOLIUXCS
yacTeil creHaa (KpoMe aJieKTprudeckoi MainHel 40). B atom ciy-
yae OeroBbiec OapaOaHbBI Pa3TOHSIOT IEKTPUUECKON MAIIUHON 40
10 TpebyeMoii IMHEWHOI CKOPOCTH, TIOCJIE YeTo ¢ MporpaMmmMaTopa
MOAAI0T CUHXPOHHO CUTHAJIBI Ha OTKJIIOUEHUE SJIEKTPOMArHUTHOM
MyDThl 39 1 BKIIIOUEHME MCIOJHUTEIbHBIX MEXaHU3MOB, obecre-
YUBAIOIIUX TOPMOXKEHUE KoJieC MOTOLHMKIA. TOPMO3HOU MyTh U
BpeMsI TOPMOKEHHUSI pACCUYMTHIBAIOT COOTBETCTBEHHO IO TTOKa3a-
HUSIM CUETYMKa OOOpOTOB GEroBbIX OapabaHOB /4 U OTMETYMKa
BPEMEHM OT Hayaja TOPMO3HOTO MMITYJIbCa IO MOJHOTO OCTAaHOBA
0OeroBbIX 6apabaHOB.

[1py ucCHBITAHUSAX Ha TUHAMUYECKUe (CKOPOCTHBIE) KauyecTBa
MOTOLIMKJIA HAXOAAT MUHUMAJIbHYIO YCTOMYUBOCTb, CKOPOCTh €ro
JIBMXKEHUsI Ha KaXIoil mepemave, Bpemsi pa3roHa ¢ Mepekitoye-
HUEM Tepesay U MaKCUMaJIbHYI0 CKOPOCTh Ha BBICIICH Tepena-
ye. 751 3TOr0 MyCKAaloT ABUTATE]b MOTOIMKIIA, a 3JIEKTpUYe-
CKyI0 MalliuHy 40 mepeBoasT B pexkuM reHeparopa. CompoTuBie-
HUE NBMXXEHUIO MMUTUPYETCS C TIOMOIIbIO OeroBbIX GapaGaHOB
(compoTuBIeHNE KavyeHUIO), BPAIIAIOIINXCS Macc cTeHaa (CUIIbI
MHEepUMU MOTOLIMKJIA MPU HEYCTAHOBUBLIEMCS MPSIMOJIMHENWHO-
MOCTYIATeJIbHOM JIBVDKEHUM) U 3JIEKTpUUYECKON MalmHbl 40 (co-
MpoTUBJIeHUEe Bo3ayxa). [Toka3aHusl OKPYXKHOI CKOpocTH OGapaba-

HOB, UMUTHUPYIOLIEN CKOPOCTb MOTOLMKIIA, U BPEMEHM pa3roHa
BBIIAIOT COOTBETCTBYIOLIME NATYMKHU, CBS3aHHBIE C OETOBHIMU Ga-
pabaHaMu.

AHAJIOTMYHBIM 00pPa30M TIPOBOAST UCITBITAHWE Ha TIPEoIoJie-
HUE TOAbEMa, TOIJIMBHYIO 3KOHOMUYHOCTb, TOKCMYHOCTb OTpa-
0OTaBILKX Ia30B IBUTATEJIs,  TAKXKE OLICHUBAIOT 1IIYMOBbIE U BUO-
palMOHHbIE XapaKTepUCTUKU MoToLMKIa. Hanpumep, s umura-
MU TIPOJIOJIBHOTO YKJIOHA J0pOru OeroBble GapabaHbl CMELIAOT
OTHOCUTEJILHO APYT Jpyra Mo BbICOTE MOCPEACTBOM HUXHUX CTy-
neHeit ruagpounnuHapa 9. Kpome toro, mpu mpoBeaeHUN UCTIBITA-
HUIl UMUTUPYETCsI BO3IEHCTBME HA MOTOIIMKIJI HEPOBHOCTEW MUK-
pornpoduist noporu. st 3TOro BepXHUe CTYNEeHU TUAPOLIMIMHAPA
9 BOCIPOU3BOIAT KoJIeOaHUsSI MUKPOMPOMUIST JOPOTrH, 3amucaH-
HbIe B peaJibHbIX YCJIOBUSIX DKCIUTyaTallud Ha MarHUTHYIO JICHTY.
(Cuctema yrpaBieHUsI BEPXHUX CTYIEHel TaHHOTO THAPOIIMIMH-
JIpa aHAJIOTUYHA CUCTEME YIPABJICHUSI HUXKHMX CTYIEHEH. )

JInsi M3MepeHus] COOTBETCTBYIOIIMX MapaMeTPOB MCIIBITHIBAC-
MOTO MOTOLIMKJIa TTPUMEHSIIOT CTaHAapTHYIO ammapaTypy (pacxo-
JTOMEp TOIUTMBA, Ta30aHATUTUIECKUE U BUOPOU3MEPHUTEIbHBIC TIPU-
0OpbI, aHAIM3ATOPHI 1IyMa U T. 11.).

HcnbiTanusi MOTOIIMKIIA HA HAEXXHOCTh MPOBOIAT MpU padboTte
3JIEKTPUYECKON MaIIMHBI 40 KaK B TCHEpPaTOPHOM, TaK M B IBUTa-
TeTbHOM pexkuMax. [IpryeM TepBBI peXuM NpeaHa3sHauyeH UIs
KCIIBITAHUI MOTOLIMKJIA C pabOTAIOIIMM JABUTaTeIeM, a BTOPO —
€ro OTAEJbHBIX arperaToB (pambl, MOABECKU U T. 1.).

Haxksion MoTolMKIIa Ha BUpaXke UMUTUPYIOT C IIOMOIIBIO TTepe-
MEUIeHMSI IITOKA TUAPOLIMIMHAPA 26 OTHOCUTENIBLHO KOpIyca, 10-
MOJIHUTEJIbHAS TOPTajibHast paMa 23 ¢ 3aKpEeTUICHHBIM Ha Hell MO-
TOIMKJIOM TTOBOPAYMUBAETCS OTHOCUTEJIEHO OCHOBHOM MTOPTaTbHOM
paMbl 24 Ha cOOTBETCTBYIOLIUI yroj. OOMyB MOTOIIMKIIA BCTPEU-
HBIM BO3IYXOM OCYIIIECTBJISIETCSI BEHTWISITOPOM 22.

ONEeKTPOruapaBIMIecKre Harpyxarejau, UMUTATOPbl €310BOr0
LIMKJIa, COOTBETCTBYIOILIEE METOAMUECKOE M MPOTpaMMHOe obecrie-
YeHUe MO3BOJISIIOT CHU3UTh Ce0ECTOMMOCTD MCIBITAHUM, TIO CpaB-
HEHUIO C JTOPOXHBIMU M TTOJTMTOHHBIMUA, COKPATUTh B IECSTKU pa3
CPOKM OLIEHKM 3(D(PEKTUBHOCTH HOBBIX KOHCTPYKTMBHBIX pellie-
HMIA, CO3MaTh KOHKYPEHTOCITOCOOHYIO KOHCTPYKIIUIO.

NHOOPMALIUA

VIK 629.113/.175(73)

CIIA: roCYJAAPCTBEHHOE
PEI'YAHMPOBAHHUE
KOHKYPEHTOCITIOCOBHOCTH
MPOAYKLUIMU ABTOMOBHUABHOM
MMPOMBIIUAEHHOCTH

A.B.'THUHEHKO
MI'TY "MAMH"

DenepanbHOE peryJupoBaHue MaccakMpCKOro U rpy30BOro aB-
TomobwmitectpoeHus: B CLIIA mpencrapisieT cob6oii mpumep Haubo-
Jiee UHTCHCUBHOTO BJIMSIHUSI TPABUTEIbCTBA HA MOTPEOUTENbCKUIA
TPOMIYKT U €r0 KOHKYPEHTOCIIOCOOHOCTh. B yacTHOCTH, Ha TTpoeK-
TUPOBaHUE, MPOM3BOACTBO M DKCIUTyaTallMio aBToMobwmeii. [1pu-
YeM TpPaBUTEJILCTBO HEMOCPENCTBEHHO BOBJEUEHO B YCTAHOBJIECHUE
CTaHJApPTOB HA OCHOBHBIE arperatbl aBTOMOOWJISI, €r0 CHCTEMbI
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6630HaCHOCTI/I, TOPMO3HBIC CUCTEMBI, 6aMrlep, TIOATOJIOBHUKMU,
JABCPHBIC 3aMKU, MaTCpuaJbl Ky30Ba U CaJiOHa, J1060BOE CTEKIJIO,
TOIUIMBO, YPOBEHb BPEAHBIX BbIXJIOIIOB U T. II.

Tak, B 2006 r. 30ech CyllecTBOBasio 12 rocymapCTBEHHBIX M
~30 0OIIEeCTBEHHBIX OpTaHU3AIiA, PETYIUPYIOIUX KOHKYPEHTO-
CITOCOOHOCTh aBTOMOOMJIbHOWM TeXHUKU uepe3 (peaepanbHble 3aK0-
HBI, CTAHIAPTHl 1 HOPMAaTUBBL. B TOM uuciie B IpaBUTEIbCTBE —
MUHMCTEPCTBO TpaHcnopra, HauuoHanbHasi anMUHUCTpauus IO
6e3onacHocTu gopoxHoro nerxkeHus (NHTSA), AnmuHucTpaius
1o 0e30MacHOCTU TOPOXHOTO NBUXKEHMS, KOTOpasi peryjiupyer
NIeSITeIbHOCTD MPAKTUYECKU BCEH aMepUKAaHCKOM aBTOMOOMJIbHOMN
MPOMBIILIJIEHHOCTH B 00J1IaCTH pa3paboOTKH, NMPOM3BOJACTBA U IKC-
myarauuu Beex BuaoB ATC; ®denepaybHasi aAMUHUCTPALIMS TI0
wocceitHbiM noporam (FHWA), Bxonsiiasi B CocTaB MUHUCTEPCT-
Ba TpaHCHOpPTa M YHpaBisiiouias mnporpaMMmamu ¢deaepaabHOro
(uHaHCHpOBaHUS yepe3 creluuaibHblid (OHI, OpraHu3yroLas
paboTy MO MOBBILIEHUIO 0E30MaCHOCTU JOPOT M aBTOMOOWMJIEH,
KOOPIMHHUPYIOILAsl MPOrpaMMbl UCCIIEIOBATEIbCKUX PaboT, PyKO-
BOISILLAS PETUOHATBHBIMU M TEPPUTOPUAIBHBIMU TIPOTpaMMaMu
CTPOMTENIBCTBA JAOPOT U UX yayulneHus; PenepanbHas alMUHUCT-
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panusi Mo 6e30MacHOCTA aBTOMOOWIBbHBIX nepeBo3ok (FMCSA),
KOTOpasi pa3pabaTbhiBaeT CTAHAAPTHI AJIsI aBTOOYCOB W TPY30BBIX
aBTOMOOMJIEH, peryjuMpyrolme ux maccy, UCCIeAyeT MpooIeMbl
aBTOMOOMJIbHBIX TEPEBO30K, corjacyeT (eaepaibHble 3aKOHBI U
3aKOHbI OTAEIbHBIX LUTATOB, OTHOCSLIMECS K NAHHOW 00JacTu;
AreHTCTBO 1O 3ammre okpyxkatoiieit cpeasl (EPA), kotopoe pas-
pabaThIBaeT CTaHIAPTHI HAa BPEeIHBbIE BHIOPOCH aBTOMOOMJIEH, UTO
BJIeYET 3a cO0OI MOpabOoTKy ABUTaTeNel, CHIKeHre Macchl ATC
WJIY KCITOJIb30BaHMe HOBBIX BUIOB TOIUIMBA. KpoMe Toro, B maa-
Te MpeACTaBUTEN e ceHaTa B 001aCTH aBTOTPAHCIIOPTA €CTh YeThl-
pe KOMHUTeTa, B COCTaBe KOTOPBIX MPEAyCMOTPEHBI CBOU MOIKO-
MUTETHI, padoTamolue Haj npobieMaMy aBTOMOOWJIECTPOECHMSI.
A MIMEHHO: IO TPAHCTIOPTY (KOMUTET 110 TPAHCIIOPTHBIM 3aKyIKam),
3aHUMAIOIIUIICS IOPUINIECKUM U 3aKOHOIATEIbHBIM 0(OpMIICHN -
eM (uHAHCUMpPOBAaHUS MMHUCTEPCTBA TPAHCIIOPTA; MO KOMMeEp-
LIMK, TOPTOBJIE U 3allIUTe OTpeOuTeIel (KOMUTET MO UCTOYHUKAM
SHEPTrUU U KOMMEPLIMK), KOTOPBIN TOTOBUT 3aKOHBI U HOPMATUB-
Hble aKkThl B obnactu 6e3omacHoct ATC; mo 3aiurTe OKpykaro-
el cpelbl, TEXHOJOTUSIM U CcTaHmapTtaM (KOMMTET IO Hayke),
OCYILECTBJISIIOLMI HA30D 32 UCCIIEA0BATEILCKUMU MTPOrpaMMaMu
10 Ha3eMHOMY TPaHCIOPTY, MO HIOCCEHHBIM A0POraM, TPAH3UTY U
TpyoOomnpoBonaM (KOMHUTET IO TPaHCHOPTY M HMHOPACTPYKType),
KOTOPBIi1 BBITMOJHSIET 3aKOHONATEIbHYIO PabOTy B 00JAcTU pery-
JINPOBaHMsI TPY30BOTO TPAHCIIOPTa M TMEPEBO30K MEXIY OTAC/b-
HbIMM 1TaTamMu. B crpykrype cenata CILA npeaycMoTpeHO Toxe
YyeTblpe KOMUTETa CO CBOMMU TMOAKOMUTETaMU. Tak, KOMUTET IO
(mHAHCMPOBAHMIO TPAHCTIOPTA UMEET MOJAKOMUTET MO TPAHCIOP-
Ty; KOMUTET 110 KOMMEPIIUKM HayKe W TPAHCTIOPTY — TMOIKOMUTET
MO0 KOMMEPLIMU HayKe U TPAHCIOPTY, KOTOPbI IOPUINYECKHU U 3a-
KOHOAAaTeIbHO oopmiisieT MHAHCMPOBaHNE MUHUCTEPCTBA TPAHC-
nopra, U MOJKOMUTET IO Ha3eMHOMY U MOPCKOMY TOPTOBOMY
TPaAHCIIOPTY, PErYJIMPYIOLIMI 3aKOHOMATEILCTBO B 0b6jacTu 6€30-
TMAaCHOCTU aBTOMOOWJIE U aBTOOYCOB, a B COCTaB KOMUTETA IO OK-
pyXarolieii cpee M 001IeCTBEHHBIM paboTaM BXOAUT MOAKOMMTET
1O TPAHCIIOPTY M WHQPACTPYKTYpe, Ubsi OCHOBHAs (PYHKLIMSI —
3aKOHOJATEIbCTBO B 001aCTH GE30MAaCHOCTH 1IOCCEMHBIX JOPOT.

Haxonern, B CIIIA ectb ~20 00111eCTBEHHBIX U HEMPABUTEIb-
CTBEHHBIX OpPraHU3alMil, PEryJupyIOIIUX pa3BUTHE aBTOMOOMIIE-
CTpoeHUsI, (HOPMAIBHO HE BXOMASIIMX B COCTAB TOCYIAPCTBEHHBIX
OpraHoOB, HO JESITEJbHOCTb KOTOPBIX TaKXKe PETyJIUpPYeTCs M KOH-
TPOJIMPYETCSI TOCYAApCTBOM. DTO AMEepUKaHCKasl acCOLMAIINST aB-
TOMOOWJIBHBIX aIMUHUCTPATOPOB — OTBEYAET 32 COOMIOACHKE 3aKO0-
HOB B 00J1aCTH aBTOMOOWJIECTPOEHUS U IIIOCCEMHBIX JOPOT, PEry/In-
pyeT 3aKOHOHATEJIIbCTBO B objlacTU cucteM Oe3omacHoctu ATC;
AMepHKaHCKasi aBTOMOOMJIbHAsI accCoLMalusl — OTCJIEXMBAeT 3a-
KOHBI U CTAaHIAPTHI, BIUSIONINE HA BCE aCTIEKThl aBTOMOOMIBHOTO
TpaHCIlopTa; AMepUKaHCKasi aBTOOyCHasi accolmaiuss — MHDOop-
MUpYET TIPOM3BOANTENIC aBTOOYCOB O 3aKOHO/ATEIbCTBE U CTaH-
naprax B objactu mpousBoacTBa maHHbIX ATC; AMepukaHcKast
aIMUHKCTpAIIs TPY30BOTO TPAHCIIOPTA, OCYIIECTBIISIONAsT CBSI3b
TIPOMBIIIJIEHHOCTH C TIPAaBUTENBbCTBAMU OTIETBHBIX ILTATOB, WH-
GdopMmupyoias 06 uccaeaoBaHUSIX U pa3paboTKax B 00J1aCTU Mpo-
M3BOJICTBA TPY30BBIX aBTOMOOWJIEH; AccolMaiidsi TpaHCIOpTa Ha
3JIEKTPUYECKON Tsire — 3aHMMaeTcsi UHGOPMALIMOHHON U Peryiu-
pYIOIIE AeSITeIbHOCTBIO B 00J1aCTH pa3pabOTKU M 3KCIUTyaTalluu
3JIEKTPOMOOUJIEl, CIOCOOCTBYET TPOIABMKEHUIO UX Ha PBIHOK;
CoBeT N0 MOTOLUMKJIETHOM MPOMBILUIEHHOCTH — WHGOPMUPYET
TPOU3BOAUTENIEN M Pa3pabOTYMKOB MOTOLMKIIOB U MOTIENOB 00
M3MEHEHUSIX B 3aKOHAX M CTaHAapTax Ha 3Ty npoaykiuio; Hauuo-
HaJIBHBIII WHCTUTYT COBEPIIEHCTBOBAHUSI aBTOMOOMJIBHOTO Cep-
BHCAa — peajqu3yeT MPOrpaMMbl TECTUPOBAHUS U CepTUDUKALIUU
TeXHUYECKUX CIECLMAIIMUCTOB B OOJIAaCTM aBTOMOOWIJIECTPOEHMUSI,
HauvoHanbHbBIN COBET MO YaCTHOMY Tpy30BOMY TPaHCIOPTY, 3a-
HUMAaUIUICS UCCIeOBAHUSMU IPy30BOro TpaHcnoprta; Haumo-
HaJIBHBII COBET IO TTepeBO3KaM B aBTOLIMCTEPHAX, ero cdepa aesi-
TEeJIBHOCT — TIpOoOJIeMBbl pa3pabOTKU M MPOU3BOACTBA ABTOLIMC-
TepH; Koanuius nmpousBoauTesieil TpaHCIIoOpTa, paboTaolIero Ha
TIPUPOTHOM Ta3e, KOTOpasi OPTAaHU3YET M BBHITIOJHSET MCCIeq0Ba-
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TeJIbCKKE paboThl B 00JaCTU aBTOMOOMJIE- U IBUTATEJECTPOCHUS,
KCITOJIb30BaHUSI MPUPOIHOTO ra3a 1 BOIOPOIa B KAUECTBE aBTOMO-
OWJIbHBIX TOILJIMB, pa3pabaThiBaeT CTAHAAPTHI JJIsI aBTOMOOWIIEH,
paboTaloliMX Ha HOBBIX BUIAxX TOIUIMBA, Mpoasuraet takue ATC
Ha PBIHOK; AMEpUKaHCKasl acCOLMAIMs MUHKUCTEPCTB 10 TpaHC-
TOPTY M JOPOXKHOMY NBVIKEHUIO OTIEIBHBIX IITATOB, B KOTOPYIO
BXOISIT MUHUCTEPCTBA TpaHCIoOpTa Bcell cTpaHbl U 50 1ITATOB,
okpyroB Konymous u Ilyapro-Puko, Bkitouast pa3nuyHbie (pu-
JIMAJbl, OCYLUECTBISIET MOMAAEPKKY BCEX BUIOB TPAHCIOPTa; AcCO-
LMauusi CTpoOUTENIeN AOPOr TPAHCIIOPTHOTO COOOLIEeHUsI, ee (yHK-
MM — CBA3b MEXIY CTPOUTENIMU IOpPOT, pa3paboTuyMKammu,
MPOM3BOAUTEISIMUA TOPOXKHO-CTPOUTEILHOTO 00OPYIOBAaHUSI M TIpa-
BUTEJILCTBOM U obecrieueHre WH(opmMalmeil o0 pa3BUTUM CTPOU-
TEJIBbCTBA JIOPOT.

Tonbko 3a 2006—2008 rr. rocynapcTBEHHBIMUA PEryIUPYIOLIM-
MM OPTaHU3AIUSIMU ObLTM MPUHSTHI (MM pacCMaTPUBAIIUCH) Clie-
NYIOLIMe CTaHIapThl, HOPMATUBbI M (DUHAHCOBBIE WHULMATUBbBI
IUTsl pa3pabOTKU, NMPOM3BOACTBA U IKCIUTyaTallMM aBTOMOOUJIBHO-
ro TpaHcIopTa.

Tax, B 2006 r. HauuoHanbHast aiMUHKUCTpaLKs 110 6€30MacHO-
CTU JIOPOKHOTO NBVDKEHMS TIPUHSUIA K PaCCMOTPEHUIO CTaHAapT
Ha TeXHUYECKUE XapaKTepUCTHKU CUCTEM 0030pa 3aaHEero BHUIA U
MapKOBKU (CEHCOPHI, pagapbl, BUAEOKAMEDPHI); B TOM XK€ IOy KOH-
rpecc CIIA paccmarpuBai npockosl pupm "@opa” u "daitmiep-
Kpaiiciep" o npenocraBjieHUM UM HaJOTOBBIX CKUIIOK U KPEIUTOB
JUIST UHTeHCU(UKALIMKM MCCIeI0BaHU U pa3paboTOK, MepeocHa-
meHus mpousBonctBa. [lo 3akonam CIIA Ttakue mocnabieHust
MpeayCcMaTprBaIOT yMEHbIIEHHE HAIOroB Ha 35 %, 4ro, 1o cyliie-
CTBY, TIPEICTaBIISIET COOOM HAIOTOBBIE KPEIUTHI, KOTOPHIC HarpaB-
JIAIOTCSI Ha TIepeoCHallleHue, paclIMpeHre MPOU3BOICTBEHHBIX
MOILIHOCTEM, MPpeIHAa3HAYCHHBIX AJIS U3TOTOBJICHUSI aBTOMOOWIIEH
U UMX KOMIIOHEHTOB, MpUUYeM 00s13aTeIbHO — Ha OCHOBE HOBEIi-
LIUX TEXHOJOTUI (TMOPUIHBIE CUJIOBBIE YCTAHOBKM, HOBBIE BHIbI
TOTUIMBA U T. I.), MHXEHEPHYIO MPOpabOTKYy MHTErpalMu TaKUX
aBTOMOOMJIC M KOMIIOHEHTOB; MCCJEIOBaHUSI B 3TOM 00JacTu;
NHTSA Takxke mnpemioxuia HOBBI CTaHAApPT Ha IMHEBMaTUue-
ckue TopMO3HbIe cucteMbl mig ATC, B KOTOPOM 3aJlOXeHO
yYMeHbIIIeHUe uX TopMo3Horo nytu Ha 20—30 %.

B 2007 r. NHTSA mnpuHsiia craHmapT Ha o0s3aTeJIbHOE OCHa-
eHue apromoowmieit cuctemamu ESC (ayieKTpoHHOE yIIpaBlieHUE
MoIepevHoit ycroitunBocThio) K 2009 1.; cenarop X. KIIMHTOH BbI-
NBUHYJIA DS WHULIMATUB, BKJIIOYas TMPEUIOXEHUE IO BBIMTYCKY
oburalui, MmojydeHHble OT ux npomaxu 20 MJIpH amep. IOJUIL.
NIOJDKHBI OBITh HaIpaBeHbl aBTOMOOMJIECTPOUTENIbHBIM (hrupMam
Ha 1epeodopyIoBaHKe UX MPOM3BOACTBEHHBIX MOIIHOCTEH C Le-
JIBIO TIepexojia Ha BBIMYCK 3KOJIOTMYECKU YHCTBIX aBTOMOOWMIIEH.
KoMureT ceHara 1mo okpyxalollei cpeie U 00LIeCTBEHHbIM pabo-
TaM paccMmarpuBai "Buuib 0 r106aJbHOM MOTEIICHUK", TIe Ipe-
nycMatpuBaeTcsl (hMHaHCOBOe (B pa3mepe 232 MIIpI IOJII.) TPO-
MBIIIJIEHHOE CTUMYJIMPOBaHUE aBTOMOOWIBHBIX (PUPM, TOTOBBIX
BBITIOJTHSITH TPEOOBAaHMSI HOBOTO CTaHAAapTa Ha PacXoj TOILIMBA K
2012 r.

B 2008 r. NHTSA npuHsiia HOBBII CTaHIApT, ONpPEAESIONIMIA
MPOYHOCTh MAaTepUaNIOB, TMPEIHA3HAYECHHBIX IS M3TOTOBJICHUS
KpBIIIM aBTOMOOWJIST; BBEICH HOBBIM TOCYIApCTBEHHBIM CTaHAAPT
CAFE Ha "cpenHuii mo ¢bupMe yaeibHblil pacxo] TOIINBA", Orpa-
HUYMBAIOLIMI BBITYCK aBTOMOOWJIEH C pacxoJoM TOoIUIMBa Oojee
yeMm 1 ramwr./35 mwib (8,1 1/100 xm) x 2020 r.; Konrpecc CIIA
3aIUIaHMPOBAJ BKIIOUYEHUE B 9HEPreTUUECKUIt OUILTb HOPMY, TIpe-
JlyCMaTPUBAIOLLYI0 OCHAlLEHUE aBTOMOOWJIEN TUOPUIHOW CHUIIO-
BOI yCTAaHOBKOI1; Ar€HTCTBO IO 3alllUTe OKpPYXKalolleil cpeabl Ha-
MEPEHO YXECTOUUTh CTaHAAPThl HA BPEIHbIE BLIOPOCHI aBTOMOOU-
Jig U T. 1.

Kpome Toro, B CILIA Ha denepanbHOM YpOBHE U YPOBHE OT-
JIeJIbHBIX 1UTATOB CYIIECTBYIOT U MOCTOSIHHO OOHOBJSIIOTCS pas-
JINYHBIE 3aKOHOJATE/IbHBIE aKThl U MPOTPaMMbl OLIEHKU TEXHU-
YECKOTO COCTOSIHMSI aBTOMOOWIIEH B MPOLIECCe MX IKCIUTyaTalllM.
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W B niepByio ouepesib — € TOUKHU 3peHuUs1 6E30MaCHOCTH ISl Yesio-
BEKa U OKPYXAIOIIEeil CPeJIb.
U elile 0MH OYEHb UHTEPECHBIN BOIIPOC.

IIp1 5KOHOMHMYECKOM aHajIu3e C IJI00AJIbHON TOYKU 3pEHUS
NeSITeIbHOCTU KJTIOUEBBIX OTpacieil mpoMbiiieHHocTn CIIA —
TaKMX, Kak aBTOMOOWJIECTPOUTEIIbHASI, CTANCIUTEHHAS U XUMUYe-
cKasi, OOHapy>XKMBAETCSI, YTO TOJILKO OTPAC/IU C BHICOKOW KOHLIEH-
Tpalueil crmocoOHbl OBITh MUPOBBIMU KOHKYpeHTamu. Hanpumep,
B cricke 18 KpymHeHmx aBTOMOOMIECTPOUTENBHBIX (DUPM MUpa
¢upmbl CILIA 1o o6beMy Mpoaak HAXOASATCSI B UMCIIe IJT00ATbHBIX
quaepoB. B To e BpeMsi Helb3sl HE OTMETUTb, YTO aHTUMOHO-
nosnbHble opraHudauuu CIIA He Bo3paxaau MpPOTUB TOTO, YTO
crpanbsl EC kymm amepukaHcKyio dhupmy "Kpaticiaep”.

PacnipeneneHue rocy1apcTBEHHBIX 3aKa30B M TOCYIapCTBEHHBIE
rapaHTHM KPEAMTOB B HAIIMOHAJIBHBIX OTPACHSAX MPOMBILUICHHO-
ctu CIIIA Takke IpeacTaBIsiioT co0oit omHO M3 3(D(hEeKTUBHEM-
LIMX METOOB TOCYIapCTBEHHOTO PEryJMpOBaHUsI HALMOHAJIbHOM
9KOHOMMKH M CO3IaHHUs YCIOBUI i1 0OecredyeHUs] KOHKYPEHTO-
CIOCOOHOCTU TMpoayKuuu. IIpuyemM He TOJIBKO CEroiHs, HO U B
npouuioM. Hanpumep, Bo BpeMsi Koperickoii BoitHbl (1950-¢ ro-
nel) upma "Ixxenepan MoTopc”, BbIyCKaBlIasi TAHKU U TPYy30-
Bble ATC, crajia OCHOBHBIM T'OCYIApCTBEHHBIM MOAPSIYMKOM Ha
MX MPOU3BOJCTBO, YTO BO MHOIOM OIIPENESIUIO 0JTOCPOUHYIO U
YCTOMUYMBYIO €€ KOHKYPEHTOCIIOCOOHOCTD.

Bropoii mpumep TocynapCTBEHHOTO pEryJMpOBaHUSI KOHKY-
PEHTOCIIOCOOHOCTH aBTOMOOMJIBHOM MPOMBILIIEHHOCTH — B3SITUE
Ha rocyaapcTBeHHble opyku ¢upmbl "Kpaiiciep” B 1979 r. Tonb-
Ko Oylarogapsi MOILIHOM rocyaapCTBEHHON (hDMHAHCOBOM MOMIEPXK-

Ke 9Ta ¢hupmMa He TOJIbKO BbIXKMJIA, HO U BEPHYJIAa BCEe rocynapcT-
BEHHbIE KPEIUTHI C OMEpexXeHreM rpaduka ux BHITUIATHI.

M 310 mpuMep YMHOTO TOCYZapCTBEHHOTO PETYJIMPOBaHUSI.
[MpuyeM yeTKO MPOCYUTAHHOTO.

Tak, opraHbl BJIacTH IMOACYUTAIM, YTO: OAHKPOTCTBO (DUPMBI
YIAPUT IO OIOIKETy rocyaapcTBa 0ojiee 3HAYUTENBHO, YeM CTOU-
MOCTb e¢ (PUHAHCOBOW MOIEPXKKHU; Kpax MPUBEICT K U3JIHILIHEH
KOHILIEHTPAIlMA aBTOMOOMJILHON MPOMBIIINIEHHOCTA BHYTPU CTpa-
HbI, COCPEOTOYEHUIO MOHOITOJILHOM BJIACTH B PpyKaX BbIKMBILUX
KOpIIOpalnii, YTO BBI3OBET TMOBBILICHWE IIEH Ha aBTOMOOWIN
U/WIM MPOHUKHOBEHHE Ha PHIHOK WHOCTPAHHBIX KOHKYPEHTOB;
TJIATeXHBIN OaJlaHC CTpaHbI, yXe B TO BpeMs NeUIUTHBIN, cTa-
HeT elle 6ojiee MeUIIMTHBIM, TaK KaK MHOCTPAHHBbIE KOHKYPECH-
THI-TIPOM3BOIUTENIA 3aXBaTAT OOJBIIYIO HOJTI0 BHYTPEHHETO PBIH-
Ka, 3aHMMaBIIy0 3Toil pupmoii. To ecTh OCHOBHOW MHPUYMHOM
nomaepxku "Kpaiiciepa" ObII S5KOHOMUYECKHUI pacueT, MoKa3aB-
LM, YTO TMPaBUTEIbCTBEHHas (rocydapCTBEHHasl) MOALepXKKa
3KOHOMUYECKM 0oJjiee BBHITOMHA, YeM KpaX (PUPMBI.

IMogBonss uTOrM CKa3aHHOMY, MOXHO CHA€IaTb BBIBOA: IS
obecrnieyeHus: KOHKYPEHTOCIIOCOOHOCTH TMPOAYKLMU CBOEH aBTO-
MoOuIbHOM mpombiiiuieHHOCcTH CIIA npuMeHsIIn Wi TpuMeHs-
0T B OCHOBHOM IISITh MOJIEJICH TOCYIapCTBEHHOTO PETyIMPOBAHUS:
CTaHAAPTHl ¥ HOPMBI HAa TIPOAYKIIMIO aBTOMOOMJIECTPOCHUSI; Kpe-
IIATHl ¥ TOCYTApCTBEHHBbIC TapaHTUM IO KPEIWTHI; pacrpeaese-
HHE TOCYIapCTBEHHBIX 3aKa30B; BBIMYCK TOCYIapCTBEHHBIX OOJH-
raiuii 1 coueTaHhe 3TUX MOICIIEH.

Cynsg mo pesyibTaTaM, JaHHBIE MOIEIU PabOTAIOT YCIIEIHO.
[ToaToMy HalIUM rOCyIapCTBEHHBIM OpraHaM, Ha B3IJISII aBTOpA,
HETUTOXO OBl K HUM TTPUCMOTPETHCS.

FObuneu

Hropio BeneaukroBuuy BanaGuny, onHomy u3 Haubojiee BUI-
HBIX TPEICTaBUTENC TMOKOJEHHUsI, MPUILEAIIET0 B OTPaCIeBYIO
HayKy B IOCJIEBOCHHBIE T'O/IbI, UCMOJHUIOCH 75 Jer. OKOHYUB B
1956 . FOxHO-YpanbCKMii roCynapCTBEHHBIM YHUBEPCUTET, OH
BOT ye 0oJjiee TMoJyBeKa 3aHUMAeTCs JeJI0OM, CTaBLIUM €ro CYIb-
6o0it, — KojecamMu U MHamu. [IpryeM He MPOCTO 3aHMMaETCs, a
pelllaeT TakMe CBS3aHHBbIE C HUM 3aJa4y, KOTOpble [UIsI MHOTMX
CIIELMAIMCTOB Ka3aJnMCh Hepa3pelmMbiMi. Harmpumep, BriepBbie
B MUpE OH CIPABWICS C MPOOJEMOIl aHAJIMTUIECKOTO OIpe/esie-
HUSI HaTPSKEHHO-Ie(DOPMUPOBAHHOTO COCTOSIHUSI aBTOMOOWIIb-
HBIX KOJIeC, pa3paboTas MPUHSITHIE POMBIIIJICHHOCTHIO TEOPUIO U
METONIbI WX TPOEKTUPOBAHUS, MO3BOJIUBIINE SKOHOMUThH 3HAUYU-
TeJIbHOE KOJIMYEeCTBO MeTajlJla, BPEMEHM U JeHEXHBIX cpeacTB. He
CITy4aifHO OHM OBIIM MCIOJIb30BaHBI TIPU TPOEKTUPOBAHUU OOb-
€KTOB KOCMUYeCKOl mporpaMMmbl "bypaHn".

W BooOI1lle Hago ckaszaTh, yro M.B. banabuHy ynanoch pac-
KpPbITh MHOTO 3aKOHOMEPHOCTEM, MCIOJb30BaHUE KOTOPBIX MPO-
E€KTUPOBILMKAMU M TEXHOJIOraMU KOJIECHBIX W ILMHHBIX 3aBOJOB
TO3BOJIUJIO BBIBECTU CBOKO MPOAYKIMIO MO MHOTMM €€ MoKasare-
JISIM Ha MUPOBOIA YPOBEHb. B 4aCTHOCTH, pelINTh aHATUTUYECKYIO
3aa4yy CBSI3M MEXIY OCEBOU W paauaIbHON CUJIaMU, ACHUCTBYIO-
IIMMU Ha KoJieca aBTOMOOMJISI CO CTOPOHBI, YTO BHECJIO SICHOCTb B
npobaeMy KOppeJsiiuM BHEITHUX Harpy3ok Ha konecax ATC, akc-
TJIYaTUPYIOILMXCSI B PA3IMYHBIX JOPOKHO-KIMMATUYECKUX YCIIO-
BMSIX; CO3MIaTh METOJ pacyeTa IUCKa aBTOMOOMJILHOTO KoJjieca, OC-
HOBaHHBIM Ha MIPEACTaBICHUM €ro KaK TUIACTMHBI C )XECTKUM LeH-
TPOM, Ha KOTOPYIO BO3ACICTBYeT M3rMOAIOIINIT MOMEHT, a 3aTeM —
M Kak moJiorue chepuyeckre U KOHMYECKHe 000JOUKM, a TaKXKe
000JI0YKY BpALCHUST CIIOXHON KOHGUTYpaLMK, IPUMEHsIeMbIe Ha
coBpeMeHHBIX Tpy30BbiX ATC M KOJECHBIX TpaKTopax; pa3pabo-
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TaTh MaTeMaTUYECKUil armapar, IMO3BOJISIIOIUIA aHATUTUYECKU
pellaTh 3a1a4y O IBMKEHUH YIPABJISIEMbIX KOJIEC 110 KPUBOJUHEM -
HOI TpaeKTOpuu U cPOPMUPOBATH 3aKOH COOTBETCTBMSI YIJIOB IO-
BOPOTa KOJIEC ¥ HAKJIOHA MX IJIOCKOCTEi, BHIOJHEHUE KOTOPOTO
obecreyrBaeT YMCTOe KayeHue Kojaec U MUHUMYM TMOTepb Ha Io-
BOpOTE; MPEIIOKUTh METOJA pacyera HampspkeHHO-AedopMUupo-
BAHHOTO COCTOSIHMSI CITMLEBBIX KOJIEC M3 JIETKUX CILJIABOB, KOTO-
pblii, 06e3 mpeyBeJIMUYeHUs, crac XXW3Hb MHOTMM M JIaXe OYeHb
MHOTUM BJIaJIe/IblIaM JIETKOBBIX aBTOMOOWJIEH, CJIEAYIOIIMX MOJIE.

Wrops BeHenuKTOBMY HE TOJBKO TEOPETUK, HO M TPAKTUK,
CIIOCOOCTBYIOIIMI PAa3BUTHIO TEXHOJIOTMU MPUKIIAIHBIX MCCIIEN0-
BaHUM. [JlocTaTouHO CKa3aTh, YTO OH pa3paboTaj psiI OpUTUHAb-
HBIX UCIIBITATEIBHBIX CTEHIOB M YCTPOMCTB, 0 CUX TTOp HE MMEI0-
IIUX aHAJOTOB HE TOJBKO y HAc B CTpaHe, HO M 3a pPYyOeKoM.
B aTOM psimy — CTeHObl IS UCTIBITAHUI KOJIeC ¢ TTHEeBMaTUye-
CKUMHU LIMHAMU; YCTPOMCTBO WISl U3MEPEHUSI CUJI, NEUCTBYIO-
LIMX HA KOJIECO MPU ABUXEHUU aBTOMOOUJISI, C aBTOMAaTUYECKUM
pasznefeHueM 3TUX CWJI Ha paliMalibHYI0O U OCEBYIO COCTaBJISIIO-
LIKME; CIOCOOBI yIpaBieHUsI MOBOPOTHBIMMU KojecaMu U ATC u
MHOTO JIpYyToe, YTO 3aMEeTHO MOBBILIAET OE30MaCHOCTh ABUKEHUS
10 HAIIUM JIOPOTaM.

W.B. banabun — 6aecTsiumii opranusaTtop. Tak, ele B Hayaje
CBOCH JESITEIBHOCTH OH, OCTPO TOYYBCTBOBAB OOJIBIIYIO TIOTPEO-
HOCTh B KBaJU(DUIIMPOBAHHBIX HCIBITATENSIX, OyKBaJbHO "TIPO-
6wr" opraHuzaiuio BeyepHero otaeiaeHnss MAMU B HULIMAMTe,
KOTOPOE OKOHYMJIM COTHU CTYAEHTOB M JO CHX MOp paboTalT Mo
NpuoOpeTeHHON UMU Npodeccuu.

B HBIHEITHEE, PRIHOYHOE, BpEMsI, YTO OCOOEHHO PajyeT, OH Ha-
11IeJT HOBbIE OPUEHTUPHI. Tak, MM CO30aH HE3aBUCUMBII IIEHTP KC-
neptusbl U ceprudukanu ATC, npy ero akTUBHOM YJ4acTHUU Opra-
HU30BaH MEXIYHAPOIHBI HAyYHO-TEXHUYECKUIT KOHIIEPH IPOU3-
BOAUTENICI U TTOTpeOUTENe KOJIECHOM M IIMHHOM MPOMYKIIVH.

Hrops BeHenukToBUY MpOsIBUII ce0s1 M KaK He3aypsiAHBIN Tie-
naror. OH ObUT OMHUM M3 TIEPBBIX, KTO YUUJI CTYACHTOB IO MPUH-
LMIy "Teopusi — ee IMpaKTUueckas peaausauus’, MpuyeM COBep-
meHHo B KOHKpeTHbIX ycnoBusix HULIMAMTa; paborasi B MAMU,
OH KaXJ0€ TEOPETUYECKOE MOJIOXKEHUE MOATBEPXKIAET HATISIAHBIM
9KCIEPUMEHTOM.

Koneuno, 3acnyru U.B. banabuHa He MOIJIM OCTaThCsl HE3aMe-
yeHHbIMU. OH — JIOKTOp TeXHMUYECKUX HayK, npodeccop, aeicr-
BUTEJIbHBIN WwieH AkagemMuu npodiem kauectsa PD, unen [Noako-
MHTETa TIO Pa3BUTHIO IIMHHOMN MPOMBIIIJICHHOCTH TIpu Toproso-
MpoMbllIeHHoH nanate PO u 1. 1.

OTo NpU3HAHUE 3acIyT B HaydyHoM obuiectse. Ho oHu npusHa-
HBI ¥ TOCYIapCTBOM, O YeM CBUIETEJILCTBYET ero 3BaHue "JlaypeaT
npemun Cosera MunuctpoB CCCP", memamu "Berepan tpyma",
"BeTrepaH aBTOMOOWMJIBHOI ITPOMBIIIUIEHHOCTH" M T. II.

Pedakyus acyprara "A6momMoGUAbHAs NPOMbLUAEHHOCMY ", €20 pe-
JaKyuoHHAs KoAdeeust U OM AUYA mex, KMo Yce 80CHOAb308ANCS U
npodoaxcaem noav3oéameci Bawumu pewenusmu, nozdpasagiom
Bac, Heopv Benedukmosuu, c obuneem. Ilpuvem — u kak mmoeonsem-
Heeo, gecoMa MPOOYKMUBHORO 4AeHA peoKoAneeUU, U NOCMOSHHO20
asmopa JucypHasa. 30opoevs Bam u doseux sem ncuznu. Ha 6naco
Hauieli ompacneou Hayku.
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