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Xoma B. EdexTuBHicCTL PO31iILHOrO pery/Il0BaHHS THCKY B IIMHAX 3 YMOB IPOXiAHOCTI Ta MOOiNbHOCTI pyXy
0e310piskKIM

VY crarTi po3risiiaeTses npodiemMa migBUIeHHS e()eKTUBHOCTI TOBHOIPUBIIHUX aBTOMOOLIIB MiJBHIIEHOT 1 BUCOKOT
MIPOXI/THOCTI 32 JOTIOMOTOI0 ONITHMAIIBHOTO PETYJIIOBaHHS THUCKY IMOBITPs B IIMHAX. CHCTEMa pEeTyIIOBaHHS THUCKY MOBITPS B
IIMHAX 3a0e3nedye «aJanTalilo» KoJic A0 pi3HUX (i3MKO-MEXaHIYHHMX BJIACTUBOCTEH OMOPHOI MOBEpPXHI, IO 3MEHIIYE
IUOMHY KOJIT Ta 30UIbIIy€E TUIONLY TOBEPXHI KOHTAKTy 3 IPYyHTOM. [IpoTe BHKOPHUCTAHHS CHUCTEM, IO BCTAHOBIIOIOTH
OJ/IHAKOBI 3HAYEHHS THUCKY IOBITPS B IIMHAX BCIX KOJIC, HE JO3BOJISIE ONTHUMI3yBaTH THCK 3aJI€KHO BiJ (Di3MKO-MeXaHIYHUX
BJIACTHBOCTEH OIOPHOI MOBEpXHI Ta HaBaHTA)XEHHs Ha Kojieca. TakuM YMHOM, NMPOIIOHYEMO 3aCTOCYBAHHS CHCTEM, IO
JI03BOJISIIOTH PEryJIIOBATU TUCK IOBITPS B IIMHAX OKPEMO A KOXKHOTO KoJieca, 110 3a0e3MeUUTh MiIBUIIECHHS e()eKTUBHOCTI
KOJIICHMX MalivH. J[OCIiI)KeHO BILIMB [OTO YHHHHUKA HA OMOPHY MPOXIJHICTH i BKa3aHO HA HOTO 3HAYYILICTh. 3a3HAYCHO, IO
31 3MIHOIO THCKY IOBITpS B IIMHAX 1 KOXXHMM HOBHM IPOXOAOM Kojieca IO OHOpHiM moBepxHi (i3uKo-MeXaHiuHi
XapaKTepUCTUKH TPYHTY 3MIHIOIOTHCS. AKTYaJbHUM 3aJHIIA€THCS MHTAaHHS (OPMYBAaHHS €IWHOI 3aKiHYEHOI METOIUKH
OLIHKHM IIPOXIAHOCTI KOJIICHUX TPAaHCHOPTHHUX 3ac00iB Ta alropuTMiB BUOOPY OCHOBHMX KOHCTPYKTHUBHUX HapaMeTpiB.
Po3ristHyTO MiXO¥ 10 MOJEIIOBAHHS MPOLIECY PYXy aBTOMOOLIS Ha JeOopMOBaHiil OMOPHIl TOBEPXHi 3 ypaxyBaHHIM 3MiH
¢Gi3UKO-MeXaHIYHUX XapaKTEePUCTUK IPYHTY. JIOCHiKEHHS BMSABHIIM, LIO 3HIDKEHHS THUCKY IOBITpS B IIMHAX MOXe
MOKPALIUTH TapaMeTpH OMOPHOI MPOXiTHOCTI Ha Ae(OPMOBAHOMY IIOKPHUTTI, ajle Pe3yJbTaTH 3aJiekKaTh BiJ TUILy IPYHTY,
pPO3MIpiB pyllis Ta HOPMAJIBHHMX CEpPEeIHIX THCKiB. BukopucTtoByloum iMiTauiiiny Mozmens pyxy KM 0e3mopixoxsiM,
onpainpoBany B MATLAB Simulink, Oysio oTpuMaHO 3HaYeHHS MaKCHMAJIbHO MOXIIUBHX IIBHUAKOCTEH PyXy O€3I0pIEIKSIM,
IO JEMOHCTPYHOTh JOCTAaTHIO aJCKBATHICTh 3 EKCIEPUMEHTAIBHUMH JOCHIDKEHHSIMHU 100 aBTOMOOITIB MiABHIICHOT
MPOXiJHOCTI, ajie MOTPeOYITh JOJATKOBHX EKCIICPUMEHTAILHUX OCHIKeHb Ta OI[IHKH DiBHA ajaekBaTHOCTI. OTpuMaHi
pe3yJIbTaTH € OCHOBOIO MapaMEeTPUYHOI ONTHUMI3allii CHCTEMH PO3MOIiTy THCKY B IIMHAX MOBHOTIPHBIIHUX aBTOMOOLIIB.

K104oBi cji0Ba: noBHUI NpHBiJ, €HEKTUBHICTD, PO3IUILHE PETYIIOBAHHS TUCKY, IPOXiAHICTh, ONIOPHA ITOBEPXHIL.

Khoma V. Efficiency of differential pressure regulation in tires under conditions of off-road passability and
mobility

The article discusses the problem of increasing the efficiency of full-drive high-passability vehicles by optimizing
the air pressure in tires. The tire pressure control system provides "adaptation™ of the wheels to the different physical and
mechanical properties of the supporting surface, which reduces the depth of the track and increases the contact surface area
with the ground. However, using systems that set the same air pressure values in the tires of all wheels does not allow for
optimizing the pressure depending on the physical and mechanical properties of the supporting surface and the load on the
wheels. Therefore, the author proposes to use the systems that allow for separately regulating the air pressure in the tires of
each wheel, which will increase the efficiency of wheeled vehicles. The impact of this factor on the load-carrying capacity is
examined and its significance is indicated. It is noted that with a change in tire pressure and each new pass of the wheel over
the supporting surface, the physical and mechanical characteristics of the ground change. The question of forming a unified
complete methodology for evaluating the passability of wheeled vehicles and selecting the main design parameters remains
relevant. Approaches to modeling the process of vehicle movement on a deformed supporting surface with consideration of
the changes in the physical and mechanical characteristics of the soil are considered. The research found that reducing tire
pressure can improve the load-carrying capacity parameters on a deformed surface, but the results depend on the type of soil,
the size of the vehicle, and the normal average pressures. Using a MATLAB Simulink-based off-road vehicle simulation
model, the author obtained values for the maximum possible off-road speeds, which demonstrate sufficient adequacy with
experimental studies on high-passability vehicles, but require additional experimental research and adequacy assessment. The
obtained results serve as the basis for the parametric optimization of the tire pressure distribution system in full-drive vehicles.

Key words: full drive, efficiency, separate pressure regulation, permeability, supporting surface.
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TexHooTi4HI MpoliecH Ta e(heKTHBHE MalTMHOBUKOPUCTAHHS B arpoimkeHepii

IMocranoBka mnpo6gemu. CydacHi MOBHO-
MPUBIHI aBTOMOOLTI MiABUINEHOI 1 BHCOKOI MPOXi-
JHOCTI OCHAILEHI CHUCTEMOK PETrYIIOBAHHS THUCKY
MOBITPS B IIMHAX, sKa 3a0e3leuye «aJarTaiiio»
KOJIC 70 pi3HHX (Di3MKO-MEXaHIYHHUX BIACTUBOCTEH
onopHoi mnoBepxHi (OII). Ilpu 3HMKEHHI THCKY
MOBITPS B IIMHAX 3MEHIIYEThCSI THUCK HA IPYHT,
301IBIIYETHCS IUIOMA ITOBEPXHI KOHTAKTY, 3MCH-
IIyEThCS TMUOWMHA KOMil, anme 30uIbIryeThest aedo-
pMallis IIMHHM, 301IBLIYIOTBCS BHUTPAaTH €Heprii Ha
BHYTpIIIIHE TEPTsI B OOOJIOHIII IIWHH, 3MEHIIYETHCS
JOYCTHMA MIBHJKICTh HATPIBAHHS IIWH, 3HIDKYETHCS
TepMiH ciykOM ImMHU. ToMy 3anexHo Bix iznko-
MexaHiyHuX BiactuBoctedt OIl BHOMpaeThcs ONTH-
MaJbHHA THCK TOBITpS B mmwHAX. CHOrojHi
3aCTOCOBYIOTBCSI  CHCTEMH  PETYJIIOBaHHS  THCKY
MOBITPS B IIMHAX, IO BCTaHOBIIOIOTH OJHAKOBI
3HAYEHHS THCKY MOBITPS B MIMHAX BCiX Koiic. OnHaK
YMOBH B3a€MOJii 3 IPYHTOM Yy PI3HUX KOJIC pi3Hi
yepe3 BiactuBocTi OII 1 pi3He HaBaHTaKCHHSA Ha
koieca. Ha Oumemiocti OIl  komeca nmpyroi i
HACTYIHUX OCCH PyXaloThCs IO 3MIHEHOMY BIUIMBOM
HepeaHIX KoJic IPYHTY (HaifdacTimie 3i 30UIBIIEHOI0
IIUTBHICTIO 1 3MEHIIEHOIO TOBIIMHOKO IIapy M’SKOTO
IpyHTY). Y pe3yabTaTi nporo aedopmaiis MHUH 1
paailycu KOYeHHS B MEpeIHIX 1 3aHIX KOJIiC BUXOISTh
pisEEMHU. Jlo TBOTO JOMAIOTHCA Ie pi3HI HaBaH-
Ta)kKeHHsI Ha Kojeca. 3a0e3neueH s ONTUMAIBHUX JIJIS
KOXHOTO KoJieca THCKIB MOBITPs B IIMHAX MOXKe OyTH
OTHUM 13 CIOCOOIB IMiIBUIICHHSA €(PEKTHUBHOCTI
KOJIICHIX MAaIIIFH.

AHaji3 ocTtaHHiX AockaiIxKeHb i myOaika-
niii. MoxiuBICTE aBTOMOOINIS pyxaTwcs 0e3/10-
pixoksaM abo PpO3MOKIOK TIPYHTOBOK YU CYXOIO
MIIIaHOK MOBEPXHEIO 3aJICKUTh 3HAYHUM YHHOM Bil
XapaKTePUCTUK 1 KOHCTpykwii mmwmH. [lopsg 3
TEOMETPUYHUMH po3Mipamu (ZIiameTp 1 IIUpUHA,
PHCYHOK Ta IIMOMHA MPOTEKTOPa) MOXKIUBICTh PEry-
JIIOBaHHS TUCKY TIOBITPS B IIMHI € BU3HAYAJIHHUM
YUHHHUKOM Y IIbOMY IiaHi. OcoOiuBe Miclie Mporecy
pEryJIIOBaHHS THCKY TOBITPS B IIMHAX Ta HOTO BILIHMB
Ha ONOPHY MPOXiTHICTh AaKICHTYIOThCS OaraTbMa
BUCHUMH. AKTyallbHAM  3aJIMIIA€ThCSI  ITHTaHHS
(dhopMyBaHHS €IUHOI 3aKiHYEHOT METOJMKH OIIHKU
npoximgHocti komicHnx MammH (KM), a Takox
QITOPUTMIB BHOOPY OCHOBHHX KOHCTPYKTHBHHX
napameTpiB. [IpoBeIeHHI0 HayKOBUX JOCIIPKEHb Ta
MOUTYKY pilIeHb ICHYIOUHMX Ipo0jeM, BHBUYCHHIO
acriekTiB  omopHoi mpoxigHocti KM, a Ttakox
MOB’SI3aHMM 13 HUMM TIMTaHHAM Teopii KOUYCHHS
kosieca 1o OII mpuCBsSIUCHO BEIMKY KITBKICTh HpAallb.
OcobnuBuii  iHTEpec cTaHOBIATH mpami B. IO.
VYcikoBa, S.C. Arefikina, M.®. KomapHoro,
B. B. Jlapina, M. G. Bekker, Z. Janosi, A. R. Reece,
J. Y. Wong ta 6ararsox inmmx [1-13].

MaremaTrdHe MOJIEIOBAaHHS IPOILECY B3ac-
MOJIii eNacTHYHOro Kojieca 3 1e()OpMOBAHUM TPYHTO-
BHAM MOKPHUTTSAM € CTPYKTYpPHOIO YaCTHHOI Marema-
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THYHOI MOJEN B3aeMOJii IMWHU 3 AePOPMOBAHOIO
OIl. Ha croroani BUpOOJICHO AEKUIBKA MiAXOJIB JIO
omUcy Ipouecy IpsAMoiiHiHHOro pyxy KM 3
ypaxyBaHHSAM YEepProBOCTI PYXy KOXHOI OCi Ta 3MiHH
(di3MKO-MeXaHIYHUX XapakTepucTuk T1pyHTy OII
MIiCJIE  4YEproBOro MPOXOLYy OKpPEMOIo KoJeca.
BpaxoByBatu xapaktep 3MiH (i3UKO-MEXaHIYHUX
XapaKTePUCTUK IPYHTY 3a pPE3yJbTaTaMH IIPOXOJiB
KoJIeca 4epe3 BapilOBaHHA MUTOMOIO OHOPY IPYHTY
BJABIIOBAHHIO Ta CTEIECHEBOIO IOKA3HMKA, IO
XapakTepu3ye 3aKOH 3MIiHH OIOPY IPYHTY BIaB-
JIOBaHHIO, 3amnpononysas H. ®@. Komapuuif y mpari
[4].

BuBueHHIO BIUIMBY KOHCTPYKTHBHHX IIapa-
METpIB aBTOMOOLISA (IMapaMeTpH XOJO0BOI YaCTHHH,
YUCI0 OCel aBTOMOOIISA, HAaBaHTAXKCHHSI Ha KOJIECO,
XapaKTePUCTUKU TIJBICKH, KOHCTPYKIIS TPaHCMICii,
KOeQIIIEHT OMopy KOYEHHIO Ta KOE(DIIE€HT THATH,
THUCK TOBITPsI B IIMHAX) HA TTMOUHY YTBOPEHOI KOl
npuninmue 3HauHy ysary S C. Areiikin [13]. VYV
MpaIiX PO3TIIHYTO JOCHTH IIHMPOKHUH CIIEKTP KOHCT-
PYKTHBHHX Ta eKCIUTyaTallliHMX YHHHUKIB, Tapa-
METpiB NPOXiTHOCTI.

HaykoBenp B. B. Jlapin [5] cdopmymnroBas
3arajbHi TEHJCHLI] NPH 3HWKEHHI TUCKY IOBITPS B
MIMHAX 3 PI3HUMHU HOPMAJBHUMHU CEPEIHIMH TUCKAMH
B IUISIMI KOHTAKTY, a came:

e 3HIDKGHHS  BHTpar MOTY)XHOCTI  Ta
30UIBIIEHHS KyTa JOJaHHA MigiloMy Ha cepegHbO- 1
CHIJIFHO 1e()OPMOBAHUX IPYHTAX;

e 3MCHINEHHS BIUIMBY THCKY TIOBITpS B
IIMHAX NpH 301IBIIEHH] YHcia oceil;

e 3HIDKCHHS THCKY IIOBITpSI B IIMHAX Ha
cnaboie)OpMOBaHUX TPYHTAX IOAO ONTHUMAIBLHOTO
3HAYCHHS 30UIBIIyE BHTPATH IOTY)KHOCTI, ajie
JTO3BOJISIE 301IBIIATH KYT TOAOIAHOTO i THOMY.

Sx BusBuB B. B. Jlapin, kinpkicHe mokpa-
IIaHHS MapaMeTpiB OMOPHOI MPOXiAHOCTI MPH 3MiHi
THUCKY TIOBITPS B IIHMHAX 3aJCKUTh BiJ HU3KA YUH-
HUKIB, a caMe BiJl TUIy IPYHTY, PO3MIpiB pymIis Ta
HOPMAQJIBHUX CEepeJHIX THUCKiB, M0 BU3HAYAIOTh
HECy4y 3IaTHICTh IPYHTOBOI OCHOBH.

VYciMa BHIIEHa3BaHUMH aBTOpaMH  BHU3-
HA€THCSI 3HAUYIIICTh MPOLECY PETYIIOBaHHS THCKY
TOBITPS B MUHAX, OUTBIIICTD i3 HUX HPUIUILE [IEOMY
YUHHUKY 3HA4YHy YBary Yy CBOiX JOCIHIIKCHHSIX
BIUIMBY KOHCTPYKTHBHHMX YHMHHHKIB Ha TPOXiTHICTH
KM. ABropn 3a3HauaroTh, IO 31 3MIHOIO THCKY
TIOBITPS B IIMHAX 1 KOXKHIM HOBHM MPOXOJIOM KoJjeca
o OIl, ¢i3uko-MexaHiuHI XapaKTEpPUCTUKU IPYHTY i
TOBIIMHA INApy TIPYyHTY, IO Je(hOPMY€ETHCI, 3Mi-
HIOIOTBCS.  HesBakaroum Ha  3araJbHOBH3HAHE
BEJIMYE3HE 3HAYCHHS 3MiHM THCKY IOBITpSI B IIMHAX
IpU pyci B yMOBax O€3IOpiLXKXKS, Ay)Ke Majo yBaru
MPHUIUIETECS HEOOXITHOCTI BCTAHOBJICHHS Ppallio-
HAJIFHOTO THCKY IOBITPSl B KOXKHOMY KOJIECi 3aJIeKHO
Bin Tumy OIl, HaBaHTaXE€HHS, IO MPHUMATAE Ha
Kojeca, Ta YMOB B3aeMojil koiyieca, 1o aedop-
MYETBCS, 3 IPYHTOM.



Pozmin 2

IocraHoBka 3aBaaHHA. MeTOW IOCII-
JUKCHHS € OIlIHKa e()eKTHUBHOCTI MiJBUIICHHS MOKAa3-
HUKIB TPOXiMHOCTI Ta MOOITBHOCTI (HacamIepen
MaKCHMaJIBHO MOJKJIMBOI IIBUIKOCTI PyXy) IOBHO-
INPUBIIHUX AaBTOMOOLTIB Ha Oe3M0pLKXKI 3a JOMo-
MOTOI0 PO3IUIFHOTO PEryIIOBaHHA THUCKY B IITHHAX.
JIi1st TOCSITHEHHST METH ITOCTaBJICHI TaKi 3aBIaHHs:

. po3poOka MaTeMaTW4HOi MoAeni i
JOCTIDKEHHS MOOITBHOCTI TTOBHOIIPHBIIHUX aBTO-
MOOLTIB Ha 0e3I0p1KIKI Y B3aEMO3B 3Ky 3 XapaKTep-
PUCTHKaMH aBTOMOOUIA, TUCKOM MOBITPs B IIMHAX Ta
pizanMu tramu OIT;

. aHaJi3 OTPUMAHUX PE3YNbTATIB 1 OL-
HKa aJIeKBaTHOCTI Po3po0iIeH0i KOMIT I0TepHOI Moje-
JIi.

BukJian ocHoBHOTo MaTtepiaay. BiamosigHo
JI0 TIOCTABJICHOTO 3aBJaHHS OINpallbOBaHA paHIIIIe
CTPYKTypa aJrOpUTMYy IMITAIIHHOTO MOIETIOBaHHS
PyXy aBTOMOOIISA Oe3MOpDKKAM Yy TPOrPaMHOMY

cepenoumi MATLAB Simulink [2; 3] motpebye
NEBHUX 3MiH. BiIMOBIAHO 1O BHUIE3raJaHOro 3aB-
JIaHHs Oylo po3poOJICHO MiJICUCTEMY PO3IIILHOTO
peryJIoBaHHS THUCKYy B INIMHAX, IIO TO3BOJISIE BiAT-
BOPUTH TaKi BapiaHTH pyxy pizHumu OIl:

o pyX 3 MiHIMQIBHO JIOIMYCTHMHM
TUCKOM y muHax — Po;

o pyX 3 HOMIH&IFHMM THCKOM Yy
IIMHAX — PW,

J pyX 13 PI3HUM THUCKOM Yy HIMHAX Y

TakoMmy cmiBBimHomeHHi: pl = 0,2pw, p2 = 0,5pw,
p3 = 0,6pw, p4 = 0,7pw.

MakcuManbHO MOXJIMBA IIBHIKICTE PYXY
BHU3Hayasacs JUid ACKIIbKOX 3pa3KiB MOBHOMPHUBIIHOI
KM, KOpOTKi TeXHI4YHI XapaKTEPHCTUKH SKHUX HaBe-
JIeHi B Taby. 1, mpu pyci TpboMa IinsHKaMHu 0e3-
nopixoks (Tabu. 2). PesynabTatu MozentoBaHHS TOAaHi
Ha puc. 1.

Tadanus 1. TexHiuHI XapakTepUCTUKH NOBHONPUBIAHUX KM
Table 1. Technical specifications of all-wheel drive vehicles

Haspa Komicra | Maca, | IloryxHicTh [wan MiHimManbHAN MaxkcumaltbHui
cxema KT JBUTYHA, KBT TUCK B mmHaxX PO, | THCK B IIMHAX
mlla pw, mlla
KpA3 5233 4x4 12 000 265 530/75 R21 0,08 0,49
KpA3 6322 6x6 18 000 265 530/75 R21 0,08 0,49
BTP-4 8x8 24 000 460 365/80 R18 0,05 0,29

Ta6auns 2. Dizuko-MexaHiYHI BIaCTUBOCTI HochipKyBanux OI1
Table 2. Physical and mechanical properties of the investigated off-road sections

Hinsaka CI, xIla
3abonoueHuit TOph 200
Cyxwuii micok 350
[InacTHyHMUN CYTIMHOK 500

3 METOI0 SKICHOI OLIHKM OTPUMAHUX Y IPOLIECi MOJCTIOBAHHS Pe3yIbTaTiB (PHC. 2), BAPTO BiI3HAUNTH

TaKe:

- CTOCOBHO MOOULTBHOCTI pPO3MijbHA CHCTEMa PETYNIOBAaHHS THCKY JEMOHCTPYE CTaOUIbHO BHIILY
e(EeKTUBHICTh HE3aJICKHO Bil THITy IPYHTY Ta KONICHOI CXEMH, Y TOH 4ac SK e(eKTHBHICTH IEHTpPaTi30BaHOI

nazgae Ha 50 % mnpu pyci 3B’ I3HUMHU TPYHTAMU;

Ha 3a00JI0YeHHUX TpyHTax O6I/IZ[Bi CHUCTCMHU IMOKa3aJIn OAHAKOBY e(l)eKTI/IBHiCTB, e MOACHIOETLCA TUM, IO
00J10TO HE YH_IiJ'ILHIO€TLCSI 1 Bci Kojieca PYXarOTbCs B OJHAKOBUX YMOBaXx.

24




TexHouoriuHI MpolecH Ta eeKTUBHE MAllHHOBUKOPUCTAHHS B arpoiHKeHepil

3abonouenuii Topd ( Cl =200 kIla)
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Tuck B mmHax
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Tuck B mmHax
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B)
Puc. 1. Makcumansha mBuaKicts pyxy KM: topdowm (a), mickom (6) Ta cyrinmHKoM (B)

3a pi3HOFO THUCKY B HIMHAX
Fig. 1. Maximum speed of off-road movement of vehicles at different tire pressures
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Pozmin 2

EdekTuBHICTD cUCTEM pEryioBaHHS TUCKY 3aJIe)KHO BiJ THITY IPYHTY Ta KOJICHOT

CXCMH
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B
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g
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. Hm
Hess'13ni 3B's13H1
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17%
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- I I I I I
Hess'a3ni 3B'13Hi1
PosninbnHa

B8x8 W 6x6 W4x4

Puc. 2. [TopiBHsJIbHA OIiHKA €()EKTUBHOCTI CUCTEM PETYJIIOBaHHS THCKY B IIMHAX
Fig. 2. Comparative evaluation of the effectiveness of the tire pressure regulation systems

BucnoBku. OTXe, onpanboBaHa B IIPOTrpam-
nomy cepemosuni MATLAB Simulink imitariiina
Mozens pyxy KM 0e310piiokaM 3 MOXIIMBICTIO
PO3IUTEHOTO PETryIIOBaHHS THUCKY B IIMHAX JIA€ 3MOTY
OIIIHATH C€(QEKTUBHICTh IMJABUINEHHSI IOKa3HUKIB
MPOXIAHOCTI Ta MOOUIBHOCTI HMOBHOIPUBIAHUX ABTO-
MOOLTIB Ha Oe3M0pKKI 32 JOMOMOTO PO3IIIHLHOTO
peryJIoBaHHS THCKY B IIMHaX. Pe3ymbratu mopemro-
BaHHs IOKa3alW, IO PO3AUIbHA CHCTEMa PETYIIo-
BaHHS THUCKY B IMHAX IOKa3ajia CTaOLILHO BHIY Ha
50% eQeKTUBHICT, MOPIBHAHO 3 ICHTPATiI30BAHOIO
CHCTEMOIO, HE3aJEeXKHO BiJ TUIy IPYHTY Ta KOJICHOI
cxeMu aBTOMOOLTIB. OTprMaHi pe3ynbTaTH MOTpedy-
F0Th, 3BHYAWHO, BIJIMOBIIHUX EKCIIEPHUMEHTAILHUX
JIOCTI/IiB Ta OI[IHKW PiBHA aJIEKBaTHOCTI 1 € OCHOBOIO
MapaMeTpUYHOI ONTHMi3allii CHUCTEMH PO3MOALTY
THUCKY B IIMHAX MOBHOMPHUBITHUX KM.
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