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AHOTAIIA Cmamms npucesiueHa 6UUeHHIO epeKmueHOCmi 3aCMOCY8AHHS HENIHIIH020 080PIBHEE020 NIOPeCOPIOBAHHS
CneyianbHuX MpaHCNOPMHUX 3aco0ie, sKe CHpSAMO8AHe HA NIOBUWeHHA NaasHocmi ix xo0dy. Hasedeni pesyrvmamu meopemuynux
00CniddHCEHD, WOO0 XAPAKMEPUCIMUK 8I0NOBIOHO20 MPAHCHOPMHO20 3acoby, AK Heninitinoi cucmemu. [1obydosano mamemamuymy
HeNIHIliHY OUCKpEemHY OUHAMIUHY MOOelb OAHO20 MPAHCHOPMHO20 3AC00Y, HA OCHOGI K0T NPOBEOEHO Cepito OOCTIONCEHb W00
BITLHUX KOIUBAHL MPAHCHOPMHO20 3AC00Y, K KOHCep8amueHol HeniHiinol cucmemu. Hasederno pesynsmamu nopigHATbHOSO AHANIZY
w000 acmom ma amniimyo KOJIUBAHb SIKi 6CMAHOBIIOIOMbCS 8 MPAHCHOPMHOMY 3ac00i 8 NIHIUMIL Ma 3anpPONoOHO8AHI 08OPIGHEEIl
HENIHIUHIL KOMNOHOBKAX NPU IMINYIbCHOMY 30Y00ICeH I, Wo NPUKIA0AEMbCSE 00 KONIC 0AHO20 MPAHCNOPMHO20 3AC00Y.

Kniouesvie cnoea: cneyianizosani mpancnopmui 3acobu, niasHicms xo0y, HeliHilHe NiOpecoprioéants, CUCMEMU i3 K8A3IHYIbOGOT
2HCOPCMKICMIO, BIIbHI KOTUGAHHS HENIHIIHUX KOHCEPBAMUGHUX CUCEM

AN INVESTIGATION OF THE DYNAMIC CHARACTERISTICS
OF A SPECIALIZED VEHICLE WITH A DOUBLE-LEVELED SYSTEM
OF NONLINEAR SUSPENSION

0. 0. LARIN ", S. A. SOKOLOVSKY’, R. 0. KAIDALOV?, V. M. BASHTOVOI?, 0.0. VODKA'!

! Dynamics and strength of machines department, National Technical University "Kharkiv Polytechnical Institute", Kharkiv,
UKRAINE
? National Academy of the National Guard of Ukraine, Kharkiv, UKRAINE

ABSTRACT The work deals with the definition of an effective way of the suspension on the specialized vehicles and is aimed on
improvement of the smoothness of its movement (riding comfort). A riding comfort is an important operational feature of the modern
vehicles that allow to protect the passengers and goods from the influence of the vibrations during the vehicle movement. These are
especially important for the transportation of the dangerous goods.

The paper presents the design scheme of specialized vehicles, which has additional level of cushioning, with the nonlinear
characteristic, which has a quasi-zero stiffness in the equilibrium position. The mathematical model of the dynamic behavior of the
specialized vehicles are developed as a nonlinear discrete conservative system. The results of numeric calculations of the dynamic
response of the vehicle on the impact is presented based on the developed model. A vertical vibrations of the luggage platform is
analyzed caused by the kinematics impact that applied on the axis of the vehicle. The load is applied on the same time on each axis of
the vehicle providing vertical vibrations of vehicle's structural elements. The obtained displacement over the time demonstrates the
stationary polyharmonic behavior due to the conservativeness of the model and have been analyzed on its spectral composition.

A comparative analysis of the frequencies and amplitudes of the oscillations have been carried out in the vehicle with linear and
nonlinear arrangements. The obtained numeric data shows a significant reduction of the amplitudes of the vibrations and also
frequencies of these vibrations that can be achieved using the nonlinear system of suspension with quasy-zero stiffness. A reduction
of the amplitudes of the vibrational velocities has also been observed.

Keywords: specialized vehicles, ride smoothness, nonlinear suspension, systems with quasi-zero stiffness, nonlinear free oscillations
of conservative systems

(peakuito JIOAMHM Ha BiOpalil0) BHKOPHUCTOBYIOTHCS
ceorogHi B ycbomy Cgiti. Cranmapr ISO 2631 [2], B

Beryn

[I1aBHICTP XOIy € OMHIE 3 HaHBAKIUBIIINX
BUMOT, IO BHCYBAlOThCA [0 CYYaCHHX TPaHCHOPTHHX
3aco0iB  (T3), sxa, 3a3BWuali, BU3HAYAETHCS, 5K
CYKymHICTh BiactuBocTedt T3, mo 3abe3nedyroTh
BiOpO3aXHCT MacaXWpiB Ta BaHTaXIB, SIKi MEPEBO3ATHCA
[1]. B cywacHi mpakTuii mpoekTyBaHHA T3 HaWOimbmry
yBaru TPHUAULIIOTH BiOpo3axucTy macaxupiB. YoTupu
crocoOu it 00'€eKTHBHOI OMHIHKA KOM(OpTy 1311

OCHOBHOMY, BUKOPUCTOBY€EThCS B €Bporri; BS 6841 [3] —
y  BemukoOpurawnii. HimMewunna  Ta  ABCTpis
BUKOpuCcTOBYIOTE VDI 2057 [4], a AAP [5,6]
BukopuctoByeThesi B CIIA 1 HATO (NATO Reference
Mobility Model (NRMM)). B ycix maHumx craHmaprax
PETIAMEHTYIOTHCS TOIMYCTHMI PiBHI BiOPOIPUCKOPEHb Ha
OKpEeMHUX YacTOTaxX BiOpamiii, o IifOTh Ha JIOAWHY Mij
yac ii moi3aku. AHami3 HaBeIECHHX BHUMOT IOKa3ye, IO
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BIIMOBIAHO JIO YCiX CTaHAAPTIB TMOJIIMIIEHHS TUIaBHOCTI
xony T3 dakTruHO MOXKE OYTH MOCSITHYTO 3MEHIIEHHSIM
yacToT BiOpamiif, mo cynpoBoKylOTh pyx T3 Ta
aMILTITY [ X BIOpPOIIPHCKOPEHB.

OxpeMO cCrif MigKpeciuTH, Mo BiOpamii, sKi
BUHMKAIOTH M/l 4aC pyXy MO HEPIBHOCTSX JOPOTHU 3/aTHi
Jy’Ke HeOe3MeYHO BIUIMBATH TAaKOXX 1 Ha BaHTaXi, MO0
nepeBo3sAThcs. TyT Ha OCOONHMBY yBary 3aciyroBYIOTh
NIUTaHHS NIEPEBE3CHHS HeOe3meIHnx BaHTaXiB.
IIpakTruno OyIp-sKa MIPOTYKITist cy4acHoi
IIPOMHCIIOBOCTI, III0 BUITYCKA€THCS i3 BUKOPUCTAHHAM a00
BHIUICHHSM THUX YW iHIIMX HEOE3MEeYHUX I1HTPENi€HTIB,
SKi HEeCyTh MEBHY 3arpo3y JKHTTIO JIOJed Ta Oe3merri
HABKOJIMIIHROTO ~ CEPElOBUINIA  TpPHU  HEOOXITHOCTI
TPaHCIIOPTYBaHHS ~ MOXXe  OyTM  BH3HaueHa  SIK
HeOe3rmeyHnii BaHTaX. BrumB BiOpamiii Ha BaHTaxi
BiJINIOBiJTHOI KaTeropii Mo)ke MPHU3BOIAWTU IO aBapiiHO
HeOesneynnx cutyanii [7 — 10]. Oxpeme wicue y
nepeBe3eHH1 BaHTaXIB HAJIC)KHUTH npobnemi
TPAaHCIIOPTYBAHHS BiJl MICISl 3HAXO/PKEHHS 1O MYHKTY
yTuimizamii pi3Hux OoempumaciB, MiH Ta IHIIUX BH-
OyxoHeOe3meynux mnpenmetiB [11], mo € ocobmuBo
aKTyaJIbHUM JUI Cy4acHOI YKpaiHH.

Crhig BIA3HAYMTH, IO IOJIMNIIEHHS IIJIaBHOCTI
X0y IO3BOJISIE 3HM3WTH BiOpamii, SKi HiFOTh Ha BaHTaX
ITi/1 9ac HOTro TPaHCTIOPTYBAHHS.

B cyuacHmx HaykoBHX mpalsx Oarato yBaru
TIPUAIISETHCS CTBOPEHHIO HOBHX cHcTeM
MiAPSCOPIOBAHHSA 13 HENIHIMHAMHU XapaKTCPHUCTHKAMHU
JKopeTkocTi abo nemndipysanss [12 — 16]. Cepen pizanx
inel, CTOCOBHO 3a0e3INeUeHHs BHCOKOI IUIaBHOCTI XOIy
T3 i3 HeniHIAHOIO MIABICKOIO HAa OKpPeMy yBary
3aCIIyrOBYIOTh CHUCTEMH, SIKI peasi3yloTh BIOPOI30JIsiLi0
BaHTaXiB, II0 MOXe OyTH JOCATHYTO CYTTEBHM
3MEHIICHHSIM JMHAMIYHMX peakuiii y migeicui T3.
3MEHIIUTH TUHAMIUHY peaKiil0 B KOJWBAIBHIH CHCTEMI
MOXIIMBO IUIIXOM 3MEHIIEHHS >XOPCTKOCTI MPYKHHX
eneMeHTiB B Il cuctemi [17]. JIOCATHYTH CYTTEBOTO
3MEHIIICHHS JKOPCTKOCTI MiIBICKHA 13 30epekeHHSIM il
Hecy4doi CHPOMOJKHOCTI Ta KOMHAKTHHX PO3MIpiB MOXe
OyTH IOCATHYTO 3 BUKOPHCTaHHSM IPYKUHHUX OJIOKIB, 3
HENIHIHHOI0 XapaKTepUCTHKOK. HalOupIry HpakTHIHY

IIHHICTh TYT MAalOTh CHCTEMH 13 KBa3iHYJIbOBOIO
KOPCTKICTIO.

B nawiii  poboTi mpeacTaBICHO  Pe3yNbTATH
TEOPETUYHOTO MO/ICTFOBaHHSI JUHAMIYHHX

XapaKTEPUCTHK CIICIiaTi30BaHOIO TPAHCIIOPTHOTO 3aC00y
3 TAKOK [IBOPIBHCBOIO CHUCTEMOIO MiJPECOPIOBAHHS, 5K
KOHCEPBAaTHBHOI HEMHIHHOT CHCTEMH.

Ilo6ynoBa moaeni T3 i3 HesiniiiHEM TBOpiBHEBHM
MiApecoprOBaHHAM

B po6orti mpornonyeThes po3misHyTH T3, skuii Ha
BIZIMIHY BiJl TPaJUIIHHUX KOHCTPYKLIH Ma€ NOIAaTKOBY
CUCTEMY MiAPECOPIOBaHHS, 110 3a0e3Meuye KBa3iHyIbOBY
KOPCTKICTh MiZBINTYBaHHS BAHTAXIB.

Posrisimaersest  gBoBicHHI KomicHuM T3,  sxuit
YMOBHO CKJIAJIa€ThCsl 3 Hecydoi pamu (Ky3oBa) Ta

BaTaXHOi MIATHOPMU Ha SKiH PO3TAMIOBYETHCS BAHTAXK
JUTsI TIepeBe3eHsb (puc. 1).

Pama (xy3oB) T3 3abe3meueHa TpaauLiitHUM
JHIHHUM MiAPECOPIOBaHHAM, B TOW Yac SK BaHTaXHA
wiatgopmMa Mae IOAATKOBY CTYIIHb IIiJIPECOPIOBAHHS,
sKa MOHTYETBbCS IO PaMH 32 JIONOMOIOIO IPY>KHHHOTO
Osoky. JlaHuii OJIOK IPOIIOHYEThCS BUKOHATH y (OpMi
¢epmMu  Mizeca (puc. 2), 1O Mae€  HENIHIHHY
XapaKTepUCTUKY 13 00JacTio, sfKa peami3ye CcTaH
KBa31HyJIbOBOI KOPCTKOCTI.
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Puc. 1 - uckpemna modenwv T3 i3 06opienesoro
cucmemoio niopecopro6anHs
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Puc. 2 — Koncmpyxkmusna peanizayii opy2o2o pieHs
niopecopiosanis, wo sukonana y gpopmi gpepmu Mizeca

HeniniliHa  XapakTepucTHKa JaHOi  CHCTEMH
chopMOBaHA TCOMETPUYHUMH CIIBBITHOIICHHAMH MiX
nedopmaniero TOPU30HTAIBHUX TIPYKUH Ta
BEPTHKAJIbHUMHU HepeMilIeHHsIMH. [Mpuaomy
TOPU30HTAJbHI NPYXHWHU TMOBHHHI OYTH HONEPETHBO Y
CTUCHEHOMY CTaHi. SIKmi0 BBecTH TMO3HA4YeHHS L —
JIOBXXMHA TMPYXUHH y TOPH3OHTAILHOMY CTHCHEHOMY
TIOJIOKEHHI, A — BEIMYWHA TIOTIEPEHBOTO CTUCKAHHS, ¢ —
XKOPCTKICTh TPYXHH BEPTHKAIBHUX, C; — JKOPCTKICTb
NPY>KHUH TOPU30HTAIBHUX, } — BEPTHKAJIbHE IEPEeMIllleHHs
wiatGopMu i3 BaHTaXeM, TO HeNiHIfiHA NpHBeIeHA
Npy’XKHa CWJIa, IO BHHHMKAaTHME B MPYXKHHHOMY OJoni
MaTuMe BUTIIA:

L+A

Fy()=epte v @)

L'+y
Ha pwmc. 3 HaBemeHo Tpadik 3aleKHOCTI
HENiHIHHOI mpyxHOi cunmu F,; BiI BepTUKAIBHUX

nepeMimieHs miatdopmu.

Jns maouHocTi Ha Tpadiky moOynoBaHa JiHIHHA
NpyXHa CWJIa, DIO YTBOPIOETBCS TIPH  JIEMOHTaXI
TOPU3OHTAIBHUX TPYXHH KOPEKTOPIB  YKOPCTKOCTI.
HaBenena 3ajiexHicTh HETIHIHHOT NMpPY>KHOT CHIIM BKa3ye
Ha HAsBHICTh 00JIACTI 13 KBa31HYJIHOBOK KOPCTKICTIO: 1€
intepBan mnepemimens +0,05 M. Kpim Toro B mexax
nepeminienb  +0,3 M TOPH30HTaNbHI  KOPEKTOpH
3a0e3neuyoTh MEHIIy NpYKHY CHIY HDK JiiHiiHa
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KOMITOHOBKa 0€3 KOPEKTOpiB >KOpCTKOCTi. OKpeMo CIif
3a3HAYNTH, IO i3 30ITBIICHHSIM MOXXIHBUX TEPEMillleHb
JKOPCTKICTh TAaHOI CUCTEMH PIi3KO 3pOCTa€, M0 MPU3BEIC
IO TIPOTHJICI)KHOTO BITHOCHO BiOPO130JIAIIii eheKTy.

Cmipg  TakoX  BIAMITHUTH, o  HediHiiHA
XapaKTepUCTHKA MaTUME O0JIacTh 13 KBa3iHYJIBOBOIO
YKOPCTKICTIO JIMIIE Y BHIAAKY, SKIIO XKOPCTKOCTI MPYKHH
Ta iX TOMEpeTHE CTHCKAHHA OYAyTh Y paIliOHAIEHOMY
CITiBB1THOIIICHHI
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Puc. 3 — Heninitina xapaxmepucmuxa npyscHoi cuiu
v Qpepmi Miseca
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Puc. 4 — Konusanns sanmasicnoi niamgopmu, wo

BUHUKAIOMb NPU IMIYIbCHOMY 30YPeHHI (OMPUMAani

YUCENbHO OJisl KOHCeP8AMUBHOT HENIHIIHOL MOOei)

XapakTepHuCTUKH criemianizoBanoro T3, mo Mae
JIBOPIBHEBY CHUCTEMY IiJIPECOPIOBAHHS, MOYKHA 3HAUTH 3
aHaJi3y  KOHCEpBAaTHMBHOI  JWCKPETHOI  HEeiHIHHOI
CHCTEMH, CXeMa SIKoi HaBesieHa Ha puc. 1. JudepeHuiini
PIBHSHHS, IO  NPEACTAaBISIOTE  JaHy  MOJENb
NPE/CTABIICHO CHCTEMOIO (3).

B cucteMi piBHSIHb BUKOPUCTAHO MMO3HAYEHHS, SIK1
NIPE/ICTaBIICHI Ha cXeMi Ha puc. 1, a TakoX J10JaTKOBO
BBEJICHO IO3HAYeHHs L, I 3arajbHOi JOBXHHU 13,
m=2mm. — JUIS MacH TepeaHbOl KOJICHOI BiCi, sika
CKJIAJA€THCSI 3 MacH JBOX KOJIC Ta OCi, aHAJOTIYHO IS
MacH 3aJHbOi KOJNICHOI Bici my=my, mz=mg+myg
MMO3HAYMMO ISl CyMapHOi MacH paMH Ta PO3MIIIEHOTO Ha
Hilf 06nagHaHHs (0e3 BpaXyBaHHs BaHTaXHOI IIaThopMu
1 BaHTaXy), SKi PO3rIAAAIOTHCS B JaHI poOOTI OKpEMo:
my=mytny. Takok MOMEHTH iHepuii and pamu i Juis
BaHTa)XHOT I1aTHOpPMH 3 BaHTa)KeM No3Ha4deHo /| Ta [;.

[pencraBnena cucrema AudepeHIIHHUX PIBHIHBb
pO3paxoByBaiach 4HCEIbHUM MeTonoM Pynre-Kyrtn 4
nopsinky. Ilpp  mpoMy  3aBIaBajioch — OJHOYACHE
KiHeMaTH4YHE HaBaHTA)XCHHS Ha OOMBI KOJIICHI OCI, IO
BIJIMOBIAIOTh OJHOYACHOMY TMEpei3ay Ha IIBHIKOCTI
5 kM/rog kojecamu T3 OXMHOYHOI HEPIBHOCTI, sIKa Mae
¢dbopmy MiB-CiHyca 3 BHCOTOK Ta HIMPHHOK 5 cM. Take
HaBaHTaXEHHS € CYTTEBOIO ijeaii3alli€clo Ta He
BiJNOBia€ IIHCHOCTI TPOTE TO3BOJSIE TMPOAHANTI3YBaTH
MOPOKYIOUN TUHAMIUHI XapaKTEepPUCTHKH.

Ha puc. 4 HaBeneHo pe3yibTaTd pPO3PaxyHKY
MOJIEII, SIK 3aJIEJKHOCTI B Yaci.

Ha pumc. 5 cmektp mporo pimeHHs, SKUii 0OyB
OTpUMaHUM MWBUIKUM NepeTBOpeHHIM Dyp’e.
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Puc. 5 — Cnexmp eepmuxanvhux KoOaueans 6aHMaNCHOT
nAAM@POPMU, WO BUHUKAIOMb NPU IMAYILCHOMY 30YDeHHI
(ompumani 0113 KOHCEPBAMUBHOI HeNIHIlIHOT Modeni)

BICHUK HTY "XIII" Ne 62 (1171)

19



CEPIA "HOBI PILIEHHS B CYYACHUX TEXHOJIOI'TAX"

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

AHami3 cHmekTpy ToKa3ye, MO0 B HENiHIHHIH
CHCTEMi BHACIIZOK OJHAYaCHOTO iMITyJIbCHOTO 30ypeHHS,
sIKe TPUKIANANOCh KiHEMAaTHYHO 10 Koiic T3 BHHHUKaE
Maibke TapMOHIYHHMH BIATYK B IEHTPI BaHTaXHOI
wiatgopmMu pasoMm i3 BaHTakeM. OCHOBHa TapMOHIKa
ckaamae 0.5, a Tako)k MOXXHA CIHOCTEepiraTh JiBi
cynpoBoKytodoi rapmoHikun 2.8 'm Ta gpyra 6I'n
aMILTITYIU SIKHX Ha TIOPSIOK MEHIIII.

B poGoTi mpoBOAMIWCH BiAHOCHI TMOPIBHSUIBbHI
JIOCITIJKEHHST OKpeMO JUIs JTiHiiHOT (0e3 depmu Mizeca)
Ta HETiHIHHOT MOAeTeH.
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Puc. 6 — Konusanmns sanmagicnoi niamgpopmu, wo
BUHUKATOMb NPU IMNYIbCHOMY 30Ypenti (ompumani
YUCENbHO 0J151 KOHCEPBAMUBHOL TIHILHOT MOOei)

Amnani3 cnektpy (puc. 7) moxasye, o B MiHIHHIN
CHCTEMI BHACITIIOK OJHAYACHOTO IMITYJIILCHOTO 30ypeHHS,
AK€ TOPUKIAAANOCh KiHeMaTH4HO 1o Kkomic T3
BiIOyBalOThCS  BHpaKCHI  OIrapMOHIYHI  KOJUBAHHS
LEHTPY BaHTaXHOI IUIATGOPMHU pa3oM 13 BaHTaXKEM.
[epma rapmonika cximanae 1.5 I'm, a qpyra 6 I'm.
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Puc. 7 — Cnexmp eepmuxanvhux KOIueans 6aHMaNCHOT
naamghopmu, Wo BUHUKAIOMb NPU IMIYIbCHOMY 30YPeHHI
(ompumaHi 0113 KOHCep8amugHol TiHilHOT MoOeri)

[MopiBHANBHUI aHaNi3 OTPUMAHUX pPE3yJbTaTIB
JUIsl JTIHIHHOT Ta HENiHIMHOT CHCTEM IOKa3ye, IO BIATYK
Ha BaHTaXeHiH MIaThopMi Ha KiHeMaTH4YHE 30yIDKEHHS,
[0 TPUKIATAETHCS Ha Kojiecax T3 B HEMiHIAHIN cucTeMi
MEHIIIe HiX B JIiHIHHINA y TToHa] 7 pas3iB.

KpiMm 1poro 3a3HadeHa HeNmiHIHa cHCTeMa
MiAPECOPIOBAHHSA MOKpAIlye IDIABHICTh IICPEBE3CHHS
BaHTaXy, OCKUIBPKM OCHOBHAa YacTOTa HOTO KOJMBAHb
TaKOX 3HWXKYeThCs B 3 pasu 3 1.5 I'n no 0.5 T'n.

OTpuMaHi  pO3BS3KM  METOJOM  PyHre-kyTH
JIO3BOJIMITM TAKOXK OTPUMATH IIBUIKOCTI BEPTHUKAITHHUX
KOJIMBaHb BaHTaXy (ruatdopmu 3 BaHTaxkeM). Ha puc. 8
MPEJCTaBICHO BIAMOBIAHI YacoBi 3aJEXKHOCTI, IO
OTpPUMaHI JJIs HeJHIHHOT Ta JIIHIHHOI CHCTEM.
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Puc. 8 — lllsudkicmo KOIUBAHHS 6AHMANCHOT
naameopmu, wo BUHUKAIOMb NPU IMIYIbCHOMY 30VDeHHI
(ompumani 05 Koucepeamuenoi ainiliHol (a)
ma Henainitinol (6) modeneii)

[opiBHSHHS UKX pe3yNIbTaTiB, MOKA3ye, IO
aMIUTITYJM MIBHIKOCTI KOJMBAHb B HENIHIHHIA Mozemni B
35 pas3iB MeHII B TMOPIBHAHHI IO KOJHMBAaHb JIiHIAHOL
CHCTEMH.

BucHoBkH
B cTarTi NPE/ICTaBIICHO pe3yibraTtu
MOPIBHSUIGHOIO ~ aHaNi3y TEOPETUYHHX  PO3paxyHKIiB
BEPTHUKAJIbHAX  KOJMBaHb  BaHTAXHOI  1athopmu
crewianizoBaHoro TPaHCIIOPTHOTO 3aco0y  mpu
IMIyJIbCHOMY KiHEMaTHYHOMY 30ypeHHi, SIKE

MPUKIAAEThCI OTHOYACHO Ha [BI KOJNICHI oci 3
OJTHAKOBOIO aMILTITY0I0.

BcranoBieno, mo HemiHINHE ImiapecOpIOBaHHS
3abe3nedyye y TOHaA 7 pa3iB  MEHOI aMIDITYAH
BEPTHUKAJIbHUX KOJUBAHb Y TOPIBHSAHHI 3 JBOPIBHEBHM
JMIHIHAM, a TakoX 3a0e3ledye 3MEHIICHHS YaCTOTH
OCHOBHOI T'apMOHIKM KoJiMBaHb y 3 pasu Bim 1,5 't mo
0,5 I'.

TakuM 4YnMHOM, HeEJNiHIHHE MiAPECOPIOBaHHS
3abe3neuye Kpalli XapaKTePUCTUKU IUIABHOCTI  XOIYy
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