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Beryn. Ha nganwmii yac icHye mpoOiieMa 3aTopiB Ta MOBUIEHOTO MEPEMIIIEHHS! MICBKOTO TPaHCIIOPTY
Ha BYJIHIIX BEIUKUX MICT, KA CIPHYUHSIE HEBIOBOJICHHS MACXHUPIB BIAHOCHO POOOTH MYHIIUMATbHHUX
opraizamii. Y 3B’s3Ky 3 IIUM MPOBOJSATHCS HAYKOBO-AOCHTITHUIIBKI POOOTH 3 METOIO BUPIIIEHHS MPoOIeM Ta
MOKpAICHHS CHUTyallii B MACAXUPCHKUX MepeBe3eHHAX. OMHUM 3 pillieHb JaHOoi mpobieMu Moxke OyTH
HaJ3eMHUI KoicHUH TpaHcnopTHii 3aci6 (KT3), akuil CTpyKTYpHO CKIIAAE€ThCs 3 KOPIIYCY Ta ABOX Bi3KiB,
o0 TOB’s3aHI Mik €000 ImapHipHO. Bi3ok 007amHAHO HANPaBISIOYMM KOJICHUM MOIYJeM, SKHAN
3abesreuye KypcoBy criiikicte KT3 (nmpm Bimxmnennsx KT3 Bim mporpamHoi TpaekTopii BUHHKAIOTh
[IOHOBJIIOIOYM TPYKHI TIOMEpeYHi peakiii, sSKi 3amo0iraroTb ¥ MOXJIHBOMY OOKOBOMY II€PEKHIaHHIO
BIIHOCHO TTOB3/I0BXKHBO1 OCi MIIAXOMPoBOyY) [1].

AHaJi3 OCTaHHIX TOCJTiAXKeHb, IMOA0 CTiiiKoCTi Ta nuHaMmiku Ham3eMHHUX KT3 Bkazye Ha BKpait
obMexxennit iHQopMariitHuii pecypc 3 MBOr0 MHTAaHHA. bilbmIicTe pPOOIT TPHCBIYCHI NHTAHHIM
BEPTUKAJILHOT NWHAMIKH, THATAaHHSA JK TIOMEPEYHOi CTIHKOCTI Ta TIOTMEpeYHOi CHJIOBOI B3aeMOZIl
HaIPaBJIAIOYOTO MOIYJA 31 IUIIXOMPOBOIOM BHCBITIIEHO HEAOCTAaTHRO. Y poOoTi [2] Oyio BHSIBICHO
CyTTeBUH BIUHMB Ha cTilikicTh pyxy KT3 koedirmienTa omopy BinBeneHHS ky, BeTHUNHA IKOTO BU3HAYAETHCS
KOHCTPYKITI€IO THEBMATHYHOT IIIMHM 11 TUCKOM Ta BEPTHKAITHHUM HaBaHTaXeHHSIM. B po0oTi [3] mociimkeHo
BIUTMB HENHIMHOTO 3aKOHy OIYHOTO BimBemeHHs Ha AuHaMmivyHi skocti KT3 Ta BCTaHOBIIEHO, IO TpH
V > 30 km/ron miHiliHA Teopis BiABEACHHS A€ 3aHMKCHI 3HAUYCHHS OOKOBHX CHUI BiIBEICHHS, IO JiIOTH Ha
ITHeBMATHYHI IIIMHH, aJie 100pe ceOe 3apeKOMEeHIyBajla B IHKECHEPHUX PO3paxyHKax MPH ITOCITIHKEHHI pyXy
KT3 no npsMux miasHKax HUIIxXornpoBoay. B po0oti [3] Oyno mpoBeaeHo BUOIp mapaMeTpiB PECOPHOIO
niaBinryBanas KT3.

Merta poGoTu moisirae y MpOBEIEHHI BUOOpPY palliOHAIBHUX 3HAYEHb IapaMeTpiB MONEepPedHOi
JKOPCTKOCTI HAMPABJISIFOYOI0 KOJICHOTO MOJTYJIsS MOJISII Bi3Ka Ha MHeBMaTHUHUX minHax KT3.

OcHoBHA yacTHHA. Po3risiHEMO cxeMmy Bi3Ka Ha IMHEBMATHYHUX IMWHAX (aHajor cucremu Alweg)
(puc. 1), koTpa Mae Hecydi (ormopHi) Konieca | Ta cTabimizyroui (Harmpapmsiodi) Kojieca 2.
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Pucynoxk 1 — [IpuHIEIIOBa cXeMa Bi3Ka Ha MTHEBMAaTHIHUX IMTMHaX (aHAOT cuctemu Alweg):
1 — Hecyui (onopHi) Kojeca, 2 — ctabii3yroul (Hampaisoyi) Kojeca,
3 — 6iuHi CTOPOHU KOPITyCY, 4 — MUIIXONPOBIiJ, 5 — MATPUMYIOUA KOJIOHA.

Mopgens Bizka KT3 3 HampapistouuM KOJICHHM MOJYJIEM BpPaxOBY€ MPYXHY CHIy Y Ta TpYKHUN
MOMEHT M, sKi JiHIMHO 3aiexaTh Bil pagialbHOTO 3CYBY IIEHTpa Mac Bi3Ka IOJO MPOrpaMHOi TpaekTopil
(puc.2, a).

Orwofio nikis BozoHa

Pucynoxk 2 — Po3paxyHkoBa Benmocurneana cxema Biska KT3 (a) Ta ioro Bizyamizartis (0)

[Mapametrpu A Ta A xapakTepu3yroTh AedOpMalil0 HANPaBISIOYUX KOJIC Ta MOMNEpeyHe 3MIiIeHHS
HECY4YHMX KOoJic BimmoBimHO (puc. 2, 0). OmiHUMO MaKCHMaJbHO JOMYCTUMY KPHUBH3HY HUISXOMPOBOIY TPH
IIBHAKOCTI pyXy 80 KM/TOJI, BUXOSYHM 3 YMOBH OOMEXKEHHS NPUCKOPEHHS dymar< 4 M/C’.

PiBHsIHHSI pyXy OZHOMAacOBOI1 MOJeNli Bi3Ka 3 HANpaBIIIOYMM KOJTICHUM MOZYJEM, IO HaJa€ KypcoBY
cTalimi3amito B3JOBXK MNUISXONMPOBOAY, MawoTh BUTIAA (1), A€ B MOpPIBHSAHHI 3 BiJOMHUMH pPIBHSHHSIMH
«BUTHPHOTO» eKinmaxy [4] HasgBHI TpyXHa CWia Y Ta NPYKHHUH MOMEHT M, SKi JHIHHO 3a1exarh Bif
pamialbHOrO 3CyBY IEHTpa Mac Bi3Ka IIOJ0 NPOTpaMHOI TPaeKTOpil, Pi3HMII KypCOBHX KYTiB Bi3Ka Ta
MPOrpaMHOi KPUBO1 BiMOBITHO.

m(u+ve)=Y,cos0+Y, +Y

Jo=aY, -bY, -M-M, - M, (1

Y=0, Xc=v-cosy—u-siny , yo. =v-siny +u-cosy

ne m, J — Maca Ta MOMEHT iHEepIIii Bi3Ka;

a, b — BifcTaHi, BIAMOBITHO, Bil MEPEeIHBOT 1 33 JHBOI OCEH J0 IICHTPa Mac Bi3Ka;

V, U — TIOJIOBXKHS 1 TIOTIepeYHa MPOEKIIii BEKTOpa MIBUAKOCTI IIEHTPa Mac Bi3Ka;

@ - O14He MPUCKOPEHHS Bi3Ka;

Y;, Y>— cunu BinBeaeHHS,

M;, M> — MOMEHTH BiIBEJICHH, IKI BU3HAYAIOTHCS Ha OCHOBI TIIOTE3H BIJBEACHHS;
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@, & - KyTOBa IIBHJKICTh Ta KyTOBE NMPHCKOPEHHS Bi3Ka BIJHOCHO HOTO IIEHTPANBbHOI BEPTUKAIBLHOT
BicCi;

X¢, Yo — KOOpauHATH IeHTpy Mac Bizka KT3;

Wi — KypCOBHH KyT Bi3Ka.

B ycraneHoMy pyci cuiu BigBenEHHsI, NPY>KHI peakiii HampaBIsFOuoro MOIYJNS Ta MOMEpPEeyHi CUn
iHepIIil YTBOPIOIOTH BPIBHOBAXXEHY CHUCTEMY CHJI, a 3HAYCHHS yCTAICHWX (Pa3oBUX 3MIHHHUX MOXYTh OyTH
3HAWJICH] MPHU PO3B’S3aHHI BiJMOBIMHOI CUCTEMHM KIHIIEBUX HENIHIMHUX PIBHSIHB, ajie JJis OUIbII MOBHOIO
aHaji3y, 10 BpaxoByBaB OM MepexigHi mporecH, HeoOXiTHO MPOBECTH YUCEIbHE MOJEIIOBAHHS PiBHSIHD
PYXY CHCTEMH.

BiamoinHo mo rimote3m BimBeneHHs I. Pokapa cmia BimBemeHHs, Im0 Ji€ IpH KOYEHHI Kojieca 3
BigBeNeHHAM [5], mpomopuiiiHa KyTy BiaBenenHs. Cuna BiBEACHHS 3aBXIH CIPAMOBAHA MPOTHIIEKHO
HAMpsAMY TOMEPEYHOro ICEBIONMPOKOB3YBAHHIO; CHJA BiJBEJCHHS 3MillleHA BIiMHOCHO OCi Koyieca B
TTO3/IOBKHHOMY HAIIPSIMKY, IO TPU3BOAUTH 10 TOSBH CTaOUTI3yI0YOT0 MOMEHTY (BiABEIACHHS), KOTPUU
MparHe NOBEPHYTH KOJIECO TaK, 100 MOB3IOBXKHS IUIOMIMHA KoJleca CITiBIIajala 3 BEKTOPOM LIBHIKOCTI HOTo
LEHTPY.

BpaxoByeMo cHIi Ta MOMEHTH BiJIBEICHHSI, SIKi BA3HAYAIOTHCS HA OCHOBI EMITIPUYHUX 3aJISKHOCTEH,
K (QYHKUIT KyTiB BifiBeJeHHs [6, 7], IO BiZOOpaKalOTh peaybHi MPYKHI XapaKTEPUCTHUKH ITHEBMATHYHHX
KOJIC Ta JAlOTh MOMJIMBICTH IOCHIAWTH MEXaHi3MH BTPATH CTIHKOCTI CHCTEMH TPU JOCTAaTHHO BEIMKUX
30ypeHHsX (pa30BUX 3MIHHHX. BUKOPHCTOBYEMO 3aJI€KHOCTI CHIIU BifBeneHHS (2) Ta MOMEHTY BiJBEICHHS

3):

Y, =k, -8, /\/1+(kiSi /(N)) (2)
M, =A,-8, /(B3*+C8* +1), (3)

ne k; — koe(illieHT OTIOpY BiJBEICHHIO;

0; — KyT BIABEICHHS I-TOTO HECYUOTO KOJIeca;

K; — KoeillieHT TepTsd KoJjeca B MOIMepeyHOMY HarpsMi;
N; — HaBaHTa)KEHHS Ha TIPUBEJICHE KOJIECO;

Ai ,B:,C;—xoedimieHTH, TII0 BU3HAYAIOTHCS EMITiPHYHO.

KYTI/I Bi,[[Be,I[eHHH Ha nepe):[Hix Ta 3aZ[HiX HECYUHUX KOJICCaX MAalOTh HaCTyHHI/Iﬁ BUTJIA:

—u+bw
8, = —arctgw; 8, =arctg——— 4)
v v

BusHauaemMo mpyXHY CHIIy Ta MOMEHT, SIKi TIOPOJDKYIOTHCS HAIPABJISIOYMM KOJIICHUM MOJIYJIEM Y
TIPAMIN TUISTHIT Xy (5) Ta B KpyroBiit (6)

Y=-C, yc,
y ' Yc (5)
M:_C\V'Wa
Y:Cy(llzKr/2—(1/Kr—\/(yc—l/Kr)2+xc2D, ©)
M=C, (v-9),

ne K, — KpuBH3HA KPyroBoi TpaekTopii;
[l — 6a3a HanPaBIAIOYOTO MOIYIIS;
X¢, Ve — KOOPIMHATH IIEHTPY Mac Bizka KT3.

Hami mpuBomsaThcs Tpadiku 3aNEKHOCTEH CHIM Ta MOMEHTY BiIBeIACHHA K (yHKIIH KyTa
BiIBC/ICHHSI, 1[0 BUKOPHUCTOBYIOTHCS B PO3PaxXyHKax MpPH YHCEIbHOMY aHamizi Y =f(5) Ta M =f(J)

(puc. 3) [14].
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Pucynok 3 - I'padik 3anexHOCTEl CHITM Ta MOMEHTY BiJIBEJIeHHS K (PYHKIIN KyTa Bi/IBEICHHS

B poboti mpoBeneHO MOAETIOBaHHS PyXy IO KpHUBIH cTanoi KPUBH3HM B CEPENOBHUINI MaKeTa
YHCENbHO-aHATITUYHUX PO3paxyHKiB Maple, MeTa sSKOro - TEOpeTHYHE OOIPYHTYBAaHHS BHOOpPY 3HAuYCHb
KOHCTPYKTHUBHHUX ITapaMeTPiB CHCTEMH, a caMe Koe(illieHTa IPyKHOCTI HAIIPABJIIIOYOTO KOJICHOTO MOIYJIS
(BapitoBaBcsi, JUIsl JOCSTHEHHSI HEOOXiTHMX OOMEXeHb MaKCHMAaJIBHOTO HOPMAIBHOI'O TPHCKOPEHHS Ta
IpyXHUX AedopManiil B MONepeyHOMY HampsiMi).

Jisi 9ucenpbHOTO0 MOCNIOBAHHS BHKOPHUCTAaHO HACTYMHI YHCJIOBI 3HAYCHHS IMapaMeTpiB Bi3Ka:
m = 1320 xr; J = 4224 xr-m%; a=b= 1 m; k1=k2=23000 H; Cy =250 000 H/m; g = 9,8 m/c?; v =22 wm/c;
R =150 m; /= 1,5 m. [ToGynoBaHo TpaekTopito 1ieHTpa mac Bizka KT3 (puc. 4).
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Pucynox 4 - Ilporpamua kpusa (1) Ta TpaekTopis reHTpa Mac Bizka KT3 (2)

Byno orpumano rpadiky iHTErpaJbHUX KPUBHX: BigxuieHHs neHtpa mac Biska KT3 Big nporpamHoi
TpaekTopii (puc. 5, a) Ta HOPMaJIHLHOTO MPUCKOPEHHS IIeHTpa Mac a, (puc. 5, 0).

-0.003 N

-0.0104

-0.015

-0.020

a) 0)
Pucynok 5 - I'padiku pagiansHOTO BigxuiaeHHs eHTpa Mac Bizka KT3 Bix mporpamMHoi TpaekTopii
(a) Ta HOPMANBEHOTO IPUCKOPEHHS TIPH MEPEXO/i 3 IPSAMOJIHIHHOT AUISTHKH 0 KPyroBoi (0)
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TakuM YWHOM, TIPU y3araJbHEHIH IONEPEYHIH JKOPCTKOCTI HAIPABIIIOYOT0 KOJICHOTO MOMYJISA
Cy =250000 H/m peanmizyeThcsi MaKCHMalbHE 3HAUCHHS palaiajbHOrO BIIXWJICHHS IICHTpa Mac BiJ
MporpaMHoOi TpaekTopii, mo He mepeBuirye 20 MM, a MaKCUMalbHE 3HAYEHHS HOPMaJIbHOTO TPUCKOPEHHS
LIEHTPA MAC CTAHOBHTb dymar = 6 M/C?, 1110 JIEIIO MEPEBHIIE HOPMHU TOTIEPEYHHX MPUCKOPEHb, ajle YCTajleHe
3Ha4YEHH GOKOBOTO MPUCKOPEHHS 3a[0BONILHAE BUOPAHOMY OOMEKEHHIO dymar< 4 M/c?.

AmHami3 CTIHKOCTI NpsSMOJIHIMHOTO PyXy Ha OCHOBI KpuTepito Payca-I'ypBuma mokasas, mo mnpu
CHUMETPUYHIN CXeMi pO3TallyBaHHS HECYYMX Ta HANpaBJSIOUMX KOJIC BIIHOCHO LIEHTPY Mac, MOAETb Bi3Ka
KT3 (mpototum cucremu Alweg) € CTpyKTypHO CTiiikoio cuctemoro. CramioHapHi KPyroBi peXUMH PyXy
(mpn  BUOpaHMX UYHCENLHMX 3HAYCHHSX KOHCTPYKTHBHHX TIlapaMeTpiB CHCTEMH) B Jialla3oHi
eKCIUTyaTaliiHUX IBUAKOCTEH TAKOX € aCUMIITOTUYHO CTIMKUMHU.

BucnoBku. Ha 0CHOBI 4HCEBPHOTO MOJETIOBAHHS PyXy Bi3ka KOJICHOTO TPAHCIIOPTHOTO 3aco0y B
KPYrOBUX JUITHKaX OOIPyHTOBaHO BHOIp KOHCTPYKTHBHOTO TIapaMeTpy - KoedilieHTa mpyKHOCTI
HaMpaBISI0YOTO KONICHOTO MOXYJs (ZOCATHYTO HEOOXiZHMX OOMEXeHb, MO0 MPYXHUX AedopMmamiid y
MIOTIEPEYHOMY HarpsMi, sIKi TapaHTyIOTh Oe3neky excruryatamnii KT3).
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PEOEPAT

Caxno B.I1. Jlo Bubopy panioHaIbHUX 3HaUY€Hb MMapaMeTpiB MOMEPEUHOT KOPCTKOCTI HAPABIISIOYOTO
KOJIICHOTO MOAYJS Mozeli Biska Ha mHeBMaTmuHWX mmuHax KT3 (amamor cucremm Alweg) /
Bononumup IIpoxoposuu CaxHo, Amuta MukonaiBHa €pumenko // Bicauk HanioHansHOTO TpaHCIIOPTHOTO
yHiBepcuteTy. Cepis “Texniuni Haykn”. HaykoBo-texuiuauii 30ipauk. — K.: HTY, 2016. — Bum. 2 (35).

VY crarTi Ha OCHOBI YHCEIBHOTO MOJCTIOBAHHA PyXy MOZENi Bi3Ka MO KpUBIH cTanoi KpUBH3HU
OOTpYHTOBaHO BHOIp KOHCTPYKTHBHUX ITapaMeTpiB, a camMe KoeQillieHTa MPYXKHOCTI HaIpaBJIIIOYOTO
KOJIICHOTO MOJIyJIs, SIKHM CYTT€BO BIUIMBAaE Ha MAaKCHMaJIbHE 3HAYEHHs HOPMAIBHOTO TPHCKOPEHHS Ta
NOpyXHi Jedopmalii B onepevyHoMy HaIpsiMi.

OO0’ €eKT HOCHIHKEHHS — CTIHKICTh pyXy Bi3ka HA MHeBMAaTHYHHUX mrHaX KT3.

Mera pmocmipkeHHS — BHOIp palliOHaJbHUX 3HAYEHb IMapaMeTPiB IOMEPEYHOl IKOPCTKOCTI
HaNpaBJISI0Y0T0 KOJICHOTO MOIYJIsl MOJENi Bi3ka Ha MHeBMaTHYHUX muHax KT3.

MeTon mocTiKeHHS — YHCEThbHE MOJICITFOBAHHS.

Ha ocHOBIi 4ncensHOT0 MOICTIOBAaHHS BCTAHOBIIEHO, IO MPH y3araJbHEHIH MONEpedHild KOPCTKOCTI
HamnpasJsio4doro komicHoro moayns Cy =250000 H/m peanizyeTbcss MakCUMallbHE 3HAYCHHS PajlialbHOTO
BiJXWJIEHHs LIEHTpa Mac BiJ MPOrpamMHOI TPaekTopii, mo He nepeBuirye 20 MM, a MaKCUMallbHE 3HAYEHHS
HOPMAJILHOTO TIPHCKOPEHHS IIEHTPA MAC CTAHOBUTD Aymqx = 6 M/C%, 10 JIENTO MEPEBHITYE HOPMH HOMEPEUHHEX
MIPUCKOPEHb, ajie YCTaJleHe 3HAa4YCHHsT OOKOBOT'O TPHCKOPEHHs 33/I0BOJBbHSE BHOpaHOMY OOMEKEHHIO
Aymax<dM/c?.

KJIFOYOBI CJIOBA: KOJIICHUI TPAHCIIOPTHUIM 3ACIB, BI3OK, HAIIPABJISIOUMIA
KOJIICHUI MOJ1YJIb, THEBMATUYHA ILIMHA, [TOITEPEYHA XOPCTKICTb.

ABSTRACT

Sakhno V. P., Yefimenko A.N. To the choice of rational parameter values of the transverse rigidity of
the guide wheeled module of model wheeled vehicle (analogue of the Alweg system). Visnyk National
Transport University. Series “Technical sciences”. Scientific and Technical Collection. — Kyiv. National
Transport University, 2016. — Issue 2 (35).

In article on the basis of numerical simulation of the motion of the model of the guide wheeled
module on a curve of constant curvature justifies the choice of design parameters, namely the coefficient of
the transverse rigidity, which significantly affects the maximum value of the normal acceleration and the
elastic deformation in the transverse direction.

Research object — the stability of the cart on pneumatic tyres of the wheeled vehicle.

Purpose of the study — hold the choice of rational parameter values of the transverse rigidity of the
guide wheel module of the wheeled vehicle.

Research method — numerical simulation.

On the basis of numerical simulation found that when the generalized transverse rigidity of the guide
wheel module Cy =250000 N/m is maximum value of radial deflection of the center of mass from the
programmed trajectory that does not exceed 20 mm, and the maximum value of the normal acceleration of
the center of mass is ayma = 6 m/s?, which exceeds the norm of the transverse acceleration, but the steady-
state value of lateral acceleration satisfies the selected constraint a,,<4m/s>.

KEYWORDS: WHEELED VEHICLE, CART, GUIDE WHEEL MODULE, A PNEUMATIC
TYRE, A LATERAL STIFFNESS.

PED®EPAT
Caxno B.II. K BbeiOopy paunnoHambHBIX 3HAYEHWH MapaMeTpoOB IONEPEYHON KECTKOCTH
HaNpaBJISIOLIET0 KOJIECHOTO MOIYJISl MOJAEIH TeNeKKH Ha mHeBMaTtnueckux mmHax KTC (anamor cuctembl
Alweg) / Caxno Bmagumup IIpoxopoBuu, Amna Hukxomaesna Edumenko // Bectnuk HammonampHOTO
TpancnopTHoro yHHBepcutera. Cepus "Texanueckne Hayku'. Haydno-texundeckuii coopuuk. — K.: HTY,
2016. — Bwm. 2 (35).
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B cratbe Ha OCHOBE YHCIEHHOIO MOZAEIMPOBAHMS [BI)KEHUS MOJAEIHM TEJIEXKKH II0 KpPUBOH
MOCTOSIHHOH KPUBH3HBI OOOCHOBaH BBIOOP KOHCTPYKTHUBHBIX ITapaMETPOB, a HMEHHO KOI(QUIHEHT
YOPYTOCTH HAIPABIIAIONIETO KOJECHOTO MOJYJsS, KOTOPHIM CYIIECTBEHHO BJIMSIET Ha MAaKCHUMAaJbHOE
3HAa4YEHUE HOPMAJIBHOIO YCKOPEHUS U yNpyrue AeopManuy B NONEPEYHOM HalPaBJICHUH.

OOBeKT uccleJOBaHUs — YCTOMUMBOCTD IBMKEHUS TEJIEKKH Ha MHeBMaTHueckux muHax KTC.

Lenp wuccnenoBaHus — BHIOOp palMOHANBHBIX 3HAYCHUH MapaMeTpoOB IMONEPEYHOH >KECTKOCTU
HaMpaBJISIOLIEr0 KOJIECHOTO MOIYJIsl MOJEIH TENEXKH Ha MHeBMaTndyeckux mmHax KTC.

Merton ucciaeq0BaHus — YUCIEHHOE MOJCIMPOBAaHUE.

YcTaHOBIIEHO, YTO MPH 00OOIIEHHON MONEepedHON JKECTKOCTH HANPABISIONIET0 KOJIECHOTO MOMYJIS
Cy =250000 H/mM peanusyeTcs MaKCHUMajbHOE 3HAUCHHE PAJAUAIBHOIO OTKJIOHEHMS LEHTpa Macc OT
MPOrpaMMHOM TpaeKTOpUU, KOTOpoe He mnpebimiaer 20 MM, a MaKCUMallbHOE 3HAa4Y€HHE HOPMAaJIbHOTO
YCKOPEHHSI IIEHTPa MacC COCTABISET Aymgx = 6 M/C’, UTO HECKOJBKO MPEBBINIAET HOPMBI TOMEPEUHbBIX
YCKOpPEHHU#l, HO YCTaHOBHBIICECS 3HaueHHE OOKOBOTO YCKOPEHHUS YAOBIETBOPSET BBHIOPAHHOMY
OTPAHUYEHHIO Aymar<4M/c?.

KIIFOUEBBIE  CJIOBA: KOJIECHOE TPAHCIIOPTHOE CPEACTBO, TEJIEXKA,
HAIIPABJIAIONN KOJECHBII MOJYJb, ITHEBMATUYECKAS IIIMHA, TIOIIEPEUHAS
XECTKOCTb.
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