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B. A. BoiiTenko, KaHf. TEXH. HayK
MATEMATHYECKOE MOJEJIUPOBAHHUE YIIPYT O IMMOABECKHA ABTOMOBNJIA

Annomauusn. Paccmompena cxema sameujenus ynpy2oi no06ecKku agmomoouis i npediodicena eé mamemanmuye-
cKkas MoOeib, KOMopas NO360JAen OYeHUMb NAAGHOCHb X004 A6MOMOOUNA U 6IUAHUE HA HEE NApaMempos KOHCIMPYK-
MUBHBIX OCHOBHBIX dIeMeHmMo8 ynpy2oi noosecku. B naxeme Matlab Simulink nposepena pabomocnocobnocmo npeo-
noxcennoi mooenu. ITo pezynomamam mooeruposanus nPo6eoeH anaIu3 YACMONHbIX CE0UCME NOOECKU A6MOMOOUIL.

Knroueswie cnosa: nnasnocms x00a, no0ecka asmomooua, Momop-Koaéco, 4Yacmommuble C60UCMEa, AMNAUNyoa
u wacmoma Konebanuil, Kodp@uyuenm scécmrxocmu, Kodphuyuenm 643K020 Mpenus, MACCa Koiecd, Macca Ky306a
asmomoouns

V.A. Voytenko, PhD
MATHEMATICAL DESIGN OF RESILIENT PENDANT OF AUTOMOBILE

Abstract. The mathematical model of resilient pendant of transport vehicle, allowing to estimate the smoothness of
car motion and influence the changes of parameter’s of basic structural elements on him, is offered. The capacity of the
offered model is tested in the Matlab Simulink package. On results the design the analysis of frequency properties of
pendant of transport vehicle is conducted.

Keywords: smoothness of motion, pendant of car, motor-wheel, frequency properties, amplitude of vibrations, co-
efficient of inflexibility, coefficient of viscid friction, generalized co-ordinates, mass of wheel, mass of car’s basket

B.A. BoiiTenko, KaH[,. TeXH. HayK
MATEMATHUYHE MOJEJIOBAHHSA NIPYKHOI MIJIBICKU ABTOMOBLIS

Anomauin. Pozenanymo 3acmynmny cxemy npyicHoi niogicku agmomooiisi, 3anponoHo8ano Mamemamuiry mooeib,
KA 00360J1€ OYIHUMU NAAGHICMb XOO0Y ABMOMOOIIS | GNIUG HA HLO2O NAPAMEMPI6 OCHOBHUX KOHCMPYKMUBHUX eleme-
nmie npyacnoi niogicku. Y naxemi Matlab Simulink nepesipeno npayesoamuicmo 3anpononosanoi mooeni. 3a pesyno-
mamamu MoOen0B8ANHA NPOBEOEHO AHALI3 HACMOMHUX 61ACMUB0CMEN NIOBICKU a8MOMOOLA.

Knrouosi cnosa: nnasnicms xo0y, niogicka agmomo0ins, MOmMop-Koieco, YaCMOmHI 81aCmMu8ocmi, amniimyod Ko-
JUBaHb, Koepiyicum dHcopcmrocmi, KoeghiyieHm 8'93K020 mepmsi, Maca Koecd, Maca Ky308a asmomooiis

Beenenue. V14es NpyMeHeHNs aNeKTPOABU-  He, TOPMOXEHUU U ABVMXKEHUW aBTOMOOWNS B
ratensi, MHTErpMPOBaHHOIO B KONECO, MO3BONsA-  noBopoTax [1 — 4]. Mpwn 1ncnonb3oBaHUM MOTOp-
eT 060MTUCL 663 KOPOOKM NEPEK/OYEHNSA Nepe-  KONMEC BO3MOXHA Takke 60nee 3(hheKTUBHAS
Jad, CUEnneHus, KapAaHHOro Bana, rNaBHOM paboTa CUCTEMbl pereHepaumn 3SHeprum npu
nepefayu, LWapHWPOB PaBHOM Yr/I0BO CKOPO- TOPMOXEHWWM WM [BVXKEHUM aBTOMOOMAS Ha
CTW. DTO CO34aET MPeAnoChbINKN ANA CHMKEHNA MOBOPOTax. B pe3ynbTaTe 3TOro co3gatoTcs Ao-
Beca aBTOMOOWNSA, YMEHbLUEHUS MOMEHTa MOMHWTE/bHbIE YCN0BUA A1 3KOHOMUWU TOMW-
WHEepUMM TPaHCMMCCUK, MOBbLIWEHWS AMHAMWU-  Ba, YMEHbLUEHUS BbI6GPOCA BbIXIOMHbLIX Fa30B U
YECKMX XapaKTePUCTVK aBTOMOOWASA MPW HEW3-  MOBbILIEHWNA 3KOMOrMyeckol 6e30nacHOCTU aB-
MEHHOW Cune TArn, KOTOPYK CO34atoT Konéca Tomobuns [7 — 10].
aBToMo6uns. YTo KacaeTCs HeAO0CTaTKOB, TO K HM OTHO-

Mpwn OTCYTCTBMM MEXAHUYECKOW TPaHCMUC-  CAT BO/bLUYI0 Maccy MOTOP-KOMeC, YTO NpUBO-
CMM 0CBODOOXJAeTCA MECTO AN pasMelLeHVs  AUT K YBENMYEHUO HEMoApecCOPEHHONM Macchbl
MaccaxxmpoB ¥ rpysa. Kpome Toro ¢ npumeHe-  aBTOMOOMAS U, MO MHEHWIO 3KCNEPTOB, YBE/N-
HWEM MOTOpP-KONeC YNydllaeTca ynpaB/ise-  UMBaeT BUMOpPaLMIO Ky30Ba, CHUXKAET MNaBHOCTb
MOCTb aBTOMOGOWNA B LIE/IOM, MOCKOMIbKY MHAM-  XOAa, a TakKe MOBbIWaeT M3HOC MOABECKM aB-
BUAYa/IbHO YNpaB/isieMble Koseca MOryT OAHO-  TOMOGUAS.

BPEMEHHO BpaLLaTbCsl C Pa3HON CKOPOCTLIO U B Ileano paGoThl ABNSETCA WCCNEA0BaHME

pasHbIX HamnpaefeHMsAX. ITO MO3BONSET MOBbl-  BAVAHWUA HEMOAPECCOPEHHOW MacCbl aBTOMO6OM-

CUTb aKTMBHYK 6e30MacHOCTb ABWXKEHUS 6na- N1 Ha NNaBHOCTb ero xoga. [ns atoro HeobXxo-

rogaps NpYMeHeHNo 60/ee CNOXKHbIX anropuT-  AMMO pa3paboTaTb MaTeMaTUYecKytd MOAENb

MOB ynpaBneHus KaXAbIM KONECOM Npu pasro-  ynpyroi noABeckr aBTOMOOMAS U NPOBECTU
nccnefoBaHve eé YaCTOTHbIX CBOMCTB.
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Marepuaasl ucciaenosanusa. [log nnas-
HOCTbIO X0Za 06bIYHO NOHUMAOT COBOKYMHOCTb
CBOMWCTB, KOTOpble 06ecrneymBaroT orpaHuyeHne
BMOpaLMM 3/1EMEHTOB LLIACCK M Ky30Ba aBTOMO-
Ouna Ha ypoBHe, MpUeMIEMOM [ANSi BOAUTENS,
naccaxupos u rpysa. OgvH U3 OCHOBHbIX WUC-
TOYHMKOB BO3HVWKHOBEHUSA BMOpaL MmN — B3anMo-
[eliCTBME KONEC C HEepPOBHOM [OpOroi. BoiCcTy-
Mbl Y BNaguHbl, PacrosioKeHHbIe Ha NOBEPXHO-
CTW goporn Ha pacctoaHum 0,10 go 100 m, Ha-
3blBatOT MUKpornpoguiem goporn. OHWU ABNS-
IOTCA OCHOBHbIM WCTOYHWUKOM CW/bl, BblI3bl-
BatoLLLel KonebaHus asTomobuns [5, 6].

Hanbosnee NpocTbIM OLEHOYHbIM MOKa3are-
NeM NaBHOCTM Xofa aBTOMOOWUNS ABNSETCH
yactoTa M amnanTyga KonebaHui Kysosa. Xo-
poLUeli M1aBHOCTU X0Ja COOTBETCTBYET YacToTa
KonebaHunin B nHTepBane 1+1,5 'y. OCHOBHbIE
YCTPOWCTBA, KOTOPbIE 3allMLLalOT aBTOMOGUb,
rpy3 M naccaxmpoB OT 4pe3MepHO 60/bLLMX
ANHAMUYECKMX BO3LECTBUI CO CTOPOHbI A0PO-
rm — ynpyras nogsecka u WuHbl.

Ha puc. 1 nokasaHa cxema 3aMeLLeHuns noj-
BECKM aBTOMOOWNSA, Ha KOTOPOM 0603HaYeHbI:
Cry — KO3 ULMEHT XECTKOCTU LUNHBI KOeca;
by — KOS(D(PMUMEHT BA3KOrO TPEHUSA LUWUHBI;
Camvorr — KOIPMUUNEHT XKECTKOCTN aMopTuh3a-
Topa Koneca; bayopr — KOIPPUUMEHT BA3KOIO
TPeHWs amopTm3aTopa Koseca; Mg — mMacca Ko-
neca U XECTKO CBA3aHHbIX C HUMW 3/1EMEHTOB
MoOABECKMN; Mky3 — Macca Ky3oBa aBTOMOOWUSS,
KoTOopast MpUXoAMTCa Ha 04HO Koneco; Ah — oT-
K/TIOHEHME TOYKM KOHTaKTa LUMHbI KoJieca ¢ [o-
pOro OTHOCUTE/IbHO HYNIEBOTO YPOBHA LOPOTHN.

[ns  marematuyeckoro  MOAEeNMpPoBaHUs
NMoABECKN aBTOMOGWNA UCMO/b3YeM YpaBHEHUS
[BWKEHWS, NONy4YyeHHble Ha 6a3e ypaBHeHWS
NarpaH>a 2-ro poga

d(amkzj_amkz

= _%_8‘& (1)
09, oq, aq -

dt : Q oq

rge i — nopsiaKoBbIA HoOMep 0606LLEHHON KOOp-
AvHaThl; g, — 00606WEHHas KoopauHata U
CKOpOCTb eé n3meHeHus; Wys — CyMMapHas Ku-
HeTUYeCKas 3Heprus mMexaHusma MNoABecKu W
Ky3oBa; Wpr — CyMMapHas noTeHuuasibHas
3HEprusa MexaHu3ma nojBeckn U Kysosa; Qi —
0606LWEHHAsA CKNa, MPUIOXKEHHAA K MeXaHn3my
NoABECKUN; Ax — CyMMapHas 3Heprus, Kotopas
pacxo4yeTcsi Ha NPeojoneHne Cun ConpoTuBIe-
HWUSA, He YYTEHHbIX B Wys 1 B Q.
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Puc. 1. Cxema 3ameLLeHMA NOABECKU
aBTomo6una

Ha puc. 2 nokasaHa pacyéTHas cxema noj-
BECKM aBTOMOOWNA B HEMOABVKHON cucTeme
KoopamHat 0XY, ropu3oHTa/IbHasi OCb KOTOPOiA
COBMafaetT C HyneBbiM YpPOBHeM pgoporu. Ha
3TON cXeme MNPUHATLI Chegyrowme o6o3Hade-
HUSA: Rx — CBOOOAHbIN pagnyc HefedopMumpo-
BaHHOro kosneca; ARy — [feopmaums LUMHbI
Koneca B TOYKE KOHTaKTa €€ C [OpOorow;
Lvopr — L/IVHA He [eOpMMPOBAHHOIO amop-
Tn3artopa; AL nopr — Aepopmanmg aMmopTm3aTo-
pa; Yx — BbICOTa OCU BpaLleHns Kosieca Haf Hy-
NeBbIM YPOBHEM [0poru; Ygysz — BbICOTA TOUKM
KpenneHus amopTm3aTopa K Ky3oBy aBTOMO6U-
NS Haf Hy/NeBbIM YpPOBHEM fJoporu. B kayecTse
0006LLEHHBIX KOOpANHAT Byem paccMmaTpuBaTh
ARy, ALgpopr, @ B KaYeCTBE BO3MYLLANOLLENO
BO34eincTBus — Ah nnm eé Npon3BoAHbIE.
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Puc. 2. PacyeTHas cxema NnofBeCKN aBTOMOOU/IS
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Puc. 3. CTpyKTypHas cxemMa MaTeMaTU4ecKoi MOZENM Yrpyroi noisecku
Mocne NOACTaHOBKM MpaBOM 4acTW Bblpa- KOF0 TPEHMs aMopTu3aTopa Mnpu  CKaTuu

XeHus (6) B (5)

Ah= Y, sin[i—ﬂvmt

T

j+1 =
()

roe f47=V4pr/ St — yactoTa BMGpauun, cosaa-
BaeMoW 4OpOoror nNpu ABvKeHNM aBTOMOOUNS.
Ha ocHoBaHuu (7) MOXHO NOMy4nTh Bblpa-
XKeHVe, onpeaensioLlee YCKOpeHue Bubpauun,
KOTOpOe CO34aéT fopora Npu ABWKEHWUMN N0 Hel
. 2
AR= Y, (S—HVAA\

aBTOMOOUNA,
2
jsin(zs—ﬂvmtj. (8)
T T

B KauecTBe npumepa paccMoTpuM nepes-
HIOK nogBecky asTomobuns MA3-24-01 «Bon-
ra». MosiHas macca aBTOMOOUNA M, = 1825 Kr;
macca, KoTopas NpuxXo4nTCA Ha NepesHIo OChb,
Mauem nep = 870 KI; Macca, KoTopas npuxoauTcs
Ha 38fHIO0 OCb, Myem 00 =955 KI; NepepfHAs
NnoJiBecKa He3aBuCKMMasa Ha MorepeyHbIX pblya-
rax ¢ LUANHAPUYECKMMU NPY>XUHaMW; Macca
nepefHein noageckn 101 kr. KoathumumeHT pa-
ANNBbHOW YXeCTKOCTU WKuH Cp=200 KH/M, Ko-

ahpmumeHT BSA3KOI0O TpeHus LUWH
bu=15%10®H/(m/c). Macca Koneca C LUMHOVA
mgtmy=21  Kr.  Koag(muMeHT  BA3KOro
TpeHus amopTusatopa npwu oT6oe

D.40p1=4731£707 H/(m/c). KoahhmumneHT BA3-
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barorr2 = 10142203 H/(m/c) [11]. XKecTkocTb
npyXuHol  Cynopr=53000 H/m, BbicoTa
Laorr= 0,25 M.

B COOTBETCTBUM C CYLLECTBYHOLUMMU HOP-
MaMn Ha OY/IbDKHOM MOKPbITUM BbICTYMbI ©
BNaguHbl He AO/MKHbI NpeBbiwaTs 3,3 cMm [5]. B
CBA3W C 3TUM MOJENNPOBaHWE ABWKEHUA aBTO-
mMo6una npoBeféM Anis 60nee THKENMbIX YCo-
BUA, & WMEHHO [N [BUXKEHWA MO Aopore C
MUKpONpoguieM CUHYCOMAIbHON (OpMbl C
amnauntygon Y= 0,05 m.

B nakete Matlab Simulink 6bina pa3spa6o-
TaHa O/10K-CxeMa npeg/ioXkeHHoW mogenn. Ha
puc. 4 nokasaHbl ocuuniorpammsl paboTsl re-
pegHe noasecku astomobuns  TA3-24-01
«Bonra», COOTBETCTBYHOLLME [ABUXEHUIO aBTO-
MO6MNA B TeYeHWe NepBbIX 2 CEK N0 MUAeabHO
POBHOW [0pOre HyneBOro ypoBHSA, a 3aTem Mo
[0pore CMHYCOMAaNbHOro Npouas ¢ aMnanTy-
pon Y;=0,05 m (puc. 4, r). BbICTynbl 0THOCK-
Te/IbHO HY/IEBOr0 YPOBHSA LOPOrY MMEKOT BbICO-
Ty 0,1 M 1 pacnonoXxeHbl ApYyr OTHOCUTENbLHO
Apyra Ha pacctosiHum St =1 M. ABTOMOOW/b
ABMXETCA CcOo  ckopocTbto  Vypr=10 wM/C
(36 Km/yac).

HynesomMy MOMEHTY BpEMEHW COOTBETCT-
BYeT He AedopMMpOBaHHOE COCTOSHME LLUMHbI
Koneca, amopTusatopa W MPY>KUHbI YNpyrow
MoABeckn. 3aTeM Ha MepefHIo0 MOABECKY Ha-
YMHaeT [JeliCTBOBaTb Cwuia TSHKECTWU, KoTopast
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NPUBOAMT K [ehopMauuy LWKHbI Kojeca Ha
AR;y;=2,48 cm (puc. 4, B), amopTtmsartopa
7 NPY>XWHbI ynpyroi NMoABeCKU
(Lavorr-BDLariorr) = (Yxy3-Yx) Ha 8,05 cm
(puc.4, 6). B pe3synbTaTe BbiCOTa TOYKM Kpen-
NeHnst amopTm3aTopa K Ky3oBy aBTOMOOUNSA OT-
HOCUTENIbHO HYNEeBOr0 YPOBHA [OPOrn Yy
ymeHbLUaeTcs Ha 10,53 cm (puc. 4, a). L3 puc.4
TaKXKe BMAHO, YTO Nepuoj COGCTBEHHbLIX Kose-
6aHNin aBTOMOGWUNSA Ha YNpyroi noasecke npu-
MepHo paseH 0,67 ¢ (1,49 'w).

Mpy OBMXXEHUM aBTOMOOWAA MO HEPOBHOW
Jopore cpefiHNiA ypoBeHb OCK BpaLLeHUs Koseca
NPUNOLHNMAETCS 3a CHET NOBbILLEHUS CPeAHEro
YypOoBHA foporu Ha Y= 0,05 M 0THOCUTENLHO eé
HYNeBOro YpoBHA (puc. 4,1) N YyMeHbLUEeHUS [e-
(hopmaLMy LIMHBI HAa y4acTKax MOHWKEHUA [o-
porn (puc. 4, B). Pabouasa anvHa aeopmmupo-
BaHHOr0 amopTmn3aTopa ymeHbluaeTcs (puc.4, 6)
13-3a TOr0, YTO B COOTBETCTBMU C NACNOPTHLIMU
[JaHHbIMM amopTm3aTopa [11] KoahpuumeHT
BA3KOrO TPEHWUSA MpPU ero CXKaTun MeHbLUe, Yem
npu ero paaxunmaHum (0T60e). 310 NPUBOAUT K

YMEHbLLUEHWNIO BbICOTbI PACMOSIOXKEHNSA TOYKM
KpenneHus amopTm3aTopa K Ky3oBy aBTOMO6U-
NS Haf, HYNEeBbIM YPOBHEM [JOPOrM, HECMOTPS Ha
MOBbILLEHNE €€ CpeaHero ypoBHS (puc. 4, a).

W3 puc. 4 Tak e BUAHO, YTO amnnuTyge
KonebaHuin foporu B 5 cm (puc. 4, 1) COOTBET-
CTBYeT aMnimTyda KonebaHuin ocu Koseca He-
MHOrMM 6o0nbwe 4 cMm (puc.4, B), amnanTyga
N3MEHEHNsA A/IMHbI LepOPMUMPOBAHHOIO amop-
Tm3atopa (Yxy3-Yx) HEMHOrMm 6osnblue 4 cm
(puc. 4, 6) 1 amnMTyaa KonebaHuii Ky3oBa aB-
ToMo6uNa npumepHo B 0,5 cm (puc. 4, a). Ta-
KUM 06pa3oM, amnautyga KonebaHus Kys3oBa
aBTomMo6una npumMepHo B 10 pa3 MeHblle am-
NANTYLbl KonebaHWii YpoBHA 4OPOTN.

IMOCKO/IbKY aHa/IMTUYECKME  BblPaXXEHUS,
OnucbIBatoLMe lorapuihmMmmuyeckme amnanTyg-
HO-4YaCTOTHble XapaKTEPUCTUKM paccmatpuBae-
MOW CUCTEMbI, ABMSAKOTCA C/OXHLIMUA ANS aHa-
N33, TO YaCTOTHbIE XapakKTepUCTUKM paccuu-
TbIB&/IUCb C UCMO/b30BaHNEM (DYHKLMOHA/TbHBIX
BO3MOXKHOCTeI nakeTta Matlab.
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Ha puc. 5 nokasaHbl norapugmuyeckme
aMMNIUTYAHO-YaCTOTHbIE XapaKTEPUCTUKK, CO-
OTBETCTBYIOLLME CTPYKTYPHOW Cxeme MaTema-
TUYECKO MOfenn, MokasaHHOW Ha puc. 3. B
KayeCcTBe BXOJHOr0 CUrHaia paccMaTpuBaiochb
YCKOpeHue Bubpauumn, Co3aBaeMoe HEepOBHO-

CTbIO Aoporn Ah, a B KauecTBe BbIXOAHOIO
CUrHasia paccmaTpmBasiocb MOJOXEHME TOYKU
KpenneHus amopTmsaTopa K Ky3oBy aBTOMO6K-
N Haf HyNeBbIM YPOBHEM A0porn  Ygys
(puc.5, a), pepopmaumst WuHbl ARy, (puc.5, 6),
ANvHA  fedhopMMPOBAHHOINO  amopTm3aTopa
(Lassorr-DLariorr) (puc. 5, B). Kpome Toro, s
KaXKOro BbIXOAHOIO CUrHana 6bl10 pPaccmoT-
PEHO TPW 3HAYEHWUS CYMMAapHOW Maccbl Henof-
PECCOPEHHbIX YacTeil nepefHei NOABECKU
TPaHCMOPTHOro cpefcTea. Hanpuwmep, ans as-
Tomobuna A3-24-01 cymmapHas macca He-
MOAPECCOPEHHbIX YacTeil nepefHelt MOABECKMU,
KOTOpas MPUXOAMTCA Ha OLHO KOJ/eco, paBHa
(21+101/2) =715 Kr, n el COOTBETCTBYET
rpaguk 1. Macce HenoApecCOPeHHbIX 4YacTel

nepegHen NOABECKUM B [Ba pa3a MeHbLUel
(71,5/2 = 35,75 Kr) cOOTBETCTBYET rpajuk 2,
mMacce HemnoApPecCOPeHHbIX YacTeill nepepHew
NoABECKU B nBa pasa 60bLUEN
(71,5%x2 = 143 Kr) rpadumk 3.

3 puc. 5 BUAHO, 4YTO pe3oHaHCHas YacToTa
aBTOMOOMNA NeXUT B WHTepBane 9-10 paa/c
(1,43-1,59 T'y) 1 nNpakTU4YeCK! He 3aBUCUT OT
Maccbl HernoApecCOpPeHHbIX YacTeil nepepHew
noaseckn. lMpu yactoTe KonebaHWn MeHbLUe
10 pag/c amnnuTyga KonebaHuin pedopmarmn
LUMHbI Koneca (puc.5, 6) n amopTn3atopa (puc.
5, B) NMPaKTUYeCcKn He 3aBUCUT OT MaccCbl He-
MOAPECCOPEHHbIX YacTeil nepefHelt MOABECKMU.
Uto Kacaetcsi amnnauTygbl KonebaHui Kys3oBa
(puc. 5, a), To C yBefiMyeHMEM MacCbl Hernop-
PECCOPEHHbIX YacTeil nepefHein MoABECKU OHa
[eVCTBUTENIbHO YBE/IMYMBAETCS, HO 3TO YBe/W-
YeHWe HeBeNMKOo. Tak, MpU YeTblpex KpaTHOM
YBE/IMYEHUN MacCbl HEMOAPECCOPEHHbIX YacTei
MOABECKN aMnnTyaa KonebaHui KysoBa yBe-
nnumeaeTca nuwb Ha 1,57 ab (B 1,20 pasa).
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Puc. 5. Jlorapummyeckne amnnmTyaHO-4aCTOTHbIE XapaKTepuUCTUKK
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Mpn yacToTe KonebaHuii 6onblue 10 pag/c
3aBUCMMOCTb aMNanTyabl KonebaHuii aegop-
MauuMn LWNHBI Kosleca U amopTmn3aTtopa 0T Macehbl
HenopecCcopPeHHbIX YacTeil NPOABNASETCH CU/b-
Hee, HO aMnNAMTyda 3TUX KonebaHuin ocnabneHa
B 100-1000 pa3 no cpaBHEHWIO C aMNIUTYLOW
KonebaHMin B 06MacTU  4aCTOT, MeHbLUMX
10 pag/c. UTo Kacaetcst aMnamTyabl KonebaHnii
Ky30Ba, TO B/IUSIHWE MacCbl HEMoAPeCCOPEHHbIX
yacTel nepeiHein NOABECKN B HaMBO/bLLEN Me-
pe nposBMsfeTcd B [AuanasoHe 4actoT OT
50 pag/c (8 T'y) po 500 pag/c (80 Iy). Mpun ve-
TbIPeX KpaTHOM YBE/IMYEeHUN MacChbl Hemnoapec-
COPEHHbIX YacTeil nepefHeil NOABECKM aMnv-
Tyga KonebaHWin Ky30Ba YBENNYMBAETCA Ha
6,67 b (B 2,15 pasa), HO Npw1 3TOM aMnAnTyada
KonebaHnin Ky3oBa ocnabneHa B 100 pa3 no
CPaBHEHWNO C aMNANTYA0W KonebaHuin B obnac-
TN 4acToT, MeHbLMX 10 pag/c.

BoiBOaBI

W3 puc. 5 BugHo, 4T0 pe3oHaHCcHas YacToTa
nccnefyemMoro asToMoouNsA NeXUT B UHTepBasle
9-10 pag/c (1,43+1,59 I'U), 4TO COOTBETCTBYET
XOpOoLUei NNaBHOCTU X04a, K KOTOPOW CTPemAT-
CA KOHCTPYKTOpPbI aBTOMO6W/IEA. DTO NO3BONS-
eT cfenaTb BbIBOA O COOTBETCTBMM MapameTpoB
pa3paboTaHHOW MOAeNV peasibHbIM napameTpam
yNpyrow nojBeckn asToMo6UNS.

Kpome Toro, Ha ocHoBaHuu JIAYX, noka-
3aHHbIX Ha pUC. 5, MOXHO YTBepXAaTb, YTO W3-
MEHEeH/Me MacCbl HENOAPECCOPEHHbIX YacTel
MOABECKN B YeTblpe pa3a He OKasblBaeT 3ameT-
HOro B/WAHWS Ha NJIABHOCTb XOf4a aBTOMOOWNSA
NPy HEM3MEHHbIX 3HAYEHUAX €€ >KECTKOCTU W
AeMNUPYOLLMX CBOMCTB. 03ToOMy npuMeHe-
HMEe MOTOPKONEC, KOTOPbIE YBEIMYMBAKOT Maccy
HENoO/pPecCOPeHHbIX  YacTeld  MOABECKM  Ha
10-20 Kr, He npuBeaeT K 3aMeTHOMY W3MeHe-
HUIO NIAaBHOCTM X0a aBTOMO6UNSA.
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