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AHOTAINTA YiyitoHeHHA TPYHIMIE PI3HO20 CKAAGY WUPOKO 3ACMOCOBVEMLCA NP CIX 8udax OvOisHuymed. Jia npogedeHHa Yux
POOIM GUNYUZHAHOK NPOMUCTOSICINIG BUNYVCKAIOMbCA PIZHT @UOU MaliuHu 1 00nadHanya. HoMeHiiamypa yux 3acodie 6esnepepeHo
posuiuploemvca. Pocie makoxic 1 ix NOMYXCHICIb 1A 800CKOHATIOIIMMLCA pooodl opearu. TIpu yux yMoeax dyice aMdCIusuM €
NUMAHHA NIOBUU{eHHA NPOOYVKMUSHOCTNT M@ AKOCMI Pobomu, W0 MOXMCIuge nulie Npu NPaswibHOMY 6uOOopl 3a2aTbHUX
KOHCHPYKIMUBHUX cXeM MauiH ma ix napamempis. OOHUM 3 8aAXCTUBHX NAPAMeMpie npoyecy VUjUIbHeHHA € (axmop uacy aoo
MoXHCTUGICING 3MTHIO8aM eniug O eiopayii Ha oopoomoeare cepedoeguufe. IIpu 30LTbUIEHHT YACY GNIUEY PODOU020 OOTAOHAHHA HA
Mamepian, wo VUITbHAEMbCA, abo IHmMeHcugHoCmi OIf NOTNUNIOMLCA VMO8 VINEOPDEHHA CIMPYKINPU WAPY, Ujo VKOUVEMbCA, 1
docazaemuea 1020 HANOITLIA MiYHICITL. TIDU 8UKOHAHHT POOIM HA NPUBAMHUX OIIAHKAX He gelUKol NIOW KOMNAKIMHA OOPONCHA
MmexHiKa, MaxKa AK MIHI-KAMOK 3HAIUIA UIUPOKe 3aCINOCYBAHHA € Npoyeci YUITbHeHHA IPYHNMIE, Wo hepedbauae pooomy €
ooMedxceHoMY npocnopl. ¥ yill pooomi NPOHOHVEMLCA KOHCMPYKYIA came makxoi MexHiKu, AKa 00NA0HAHA MexXaHi3IMoM NiasHoi
IMIHU CUTU, Wo 36V0xCYe @iopayio. [Tis GUKOHAHHA oONepayili 3 YUITbHEHHA TPVHIMY NI Malo2aoapumui o0 ’exmu Hamu
3aNPONOHOBAHO BUKOPUCIMOBYEANIU YOOCKOHATEHUN PYUHUT SIOpayliiHull KamMoK 3 cIYNeHesow 3MIHOI0 CINAMUYHO20 MOMENNY ma
AEMOHOMHUM JHCUGTEHHAM 610 aKyMy1amopa, Axull 3'€OHaHuli 3 npueodomM uepes IHEepMOpP. 3MIHA CMANMUYHOZO MOMEHMY
gIAGVEAEMBCA 3 PAXVHOK 3MIHNU KYMA HAXWTY €10 yenmpy deoananca do ocl 00epManHa 8any. 3a HEOOXIOHICNIO VIAWIMY8aH OCHO8
RIQ YKIAOAHHA PIZHUX OOPONCHIX MA JeKopamueHux HOKPUIMMIE NP THOUGIIVATLHOMY GVOIBHUYMET 3ACINOCOBVEMBCA GIOPAiiHUI
Kamox, AKull He MLTbKU MAE KOMNAKIMHY KOHCMPYKYItO, aie [ He Nepedbayae 0008 A3K081 WUPOKO AMIIIMYOHI MAHegPY8aHHA 014
AKICHO2O VUJLTLHEHHA Mamepiany. 3MiHa cmanyHoz0 MOMEHIY onepamopoM nid uac pyxy oae 3mMozy WeuoKo NioIaumosyeamucs
Ha PI3HI 8UOU TPVHNLY, @ POOOMA 80 AKVMVIAMOpA 003€0NA€ OeAKUll Yac He DVINU NPUe 'A3aHuUM 00 MEpPeXCl HCUBTeHHSA, Wjo Oae
dodamxogy nepesazy, 0CcoOIUBO 8ANCTIUEY NPU POOOMI HA 8I00ATEHUX 00 'exmax 6yOigHuymed.

Kmwouosi cnosa: giopayis; giopoyuyitbHenHs, 0y0ieebHi pooomiu, giopayiliHuil Kamox; cmamudHuli MoMenm, dedanane

STUDY OF EQUIPMENT FOR CONDUCTING SOIL COMPACTIONS FOR SMALL
CONSTRUCTION OBJECTS

0. S. VASILIEV, A. M. YAKOVENKO, Y. Y. PUSTOVIT
Department of Construction Machinery and Equipment, National University ‘Yin1 Kondratyuk Poltava Polytechnic’, Poltava, UKRAINE

ABSTRACT Compaction of soils of different composition is widely used in all types of construction. To cairy out these works, the
domestic industry produces various types of machinery and equipment. The range of these fools is constantly expanding. Their
capacity is also growing and their working bodies are improving. Under these condifions, the issue of increasing productivity, and
quality of work is very important, which is possible only with the right choice of general structural schemes of machines and their
parameters. One of the important parameters of the compaction process is the time factor or the ability to change the effect of
vibration on the freated medium. Increasing the time of exposure of the working equipment to the material o be compacted, or the
intensity of the action improves the conditions of formation of the structure of the rolling laver, and its greatest strength is achieved.

When performing work on private plots of small area, compact road equipment, such as a mini-roller, has found wide application in
the process of soil compaction, which invelves work in a limited space. This paper proposes the design of such a technique, which is
equipped with a mechanism for smooth change of force that excites vibration. To perform soil compaction operations for small
objects, we have proposed to use an advanced manual vibrating roller with a step change of static torque and autonomous power
supply firom the battery, which is connected to the drive through the inventory. The change of static moment occuis due to the change
of the angle of inclination fiom the centre of unbalance fo the axis of rotation of the shaft. If it is necessarv to arrange the
Joundations for laying various road and decorative coatings in individual construction, a vibrating roller is used, which not only has
a compact design, but also does not require mandatory wide-amplitude manoewres for high-quality compaction of the material.

Changing the static forque of the operator while driving allows vou to quickly adjust to different types of soil, and battery operation
allows you to stav out of power for a while, which gives an additional advantage, especially important when working on remote
construction sites.

Keywords: vibration, vibratory compaction; construction works, vibrating roller; static moment; imbalance.

Beryn IIpu OymIBHHITTBI MaloradapHTHHX 00 €KTiB I
(hyHIaMEHT 3aCTOCOBYIOTE KPHXKI Ta CHITYdi MaTepiallH, a
came Iicok, mebiHp Ta pi3HOMAHITHI cymimn. JlaHi
eJIEMEeHTH IIiI 9ac OyIiBHHITBa (PyHIAMEHTY BHMAaraloTh
TIPHMYCOBOTO  VIIIITbHEHHA, 3 METOI0  OJepKaHHA
moTpiOHOI  mMIUIBHOCTI. EXcIuIyaTarifiHi  BIIacTHBOCTI

Omna 3  HaflBAXIHBINIHX  Omepalliifi  Ha
OVIIBHHIITBI, @ TAKOXK B arpapHOMY CEKTOpi, OVIb-AKOTO
3eMIITHOL CTIOPY/TH — YIIiITBHEHHA MaTepiay.

€ 0. C. BACHTEEB, A. M. AKOBEHKO, F0_ 0. ITYCTOBIT. 2022
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(G yHIAMEHTY MOXKHA BH3HAYHTH, AK 00paHHAM MaTepiamy
3 AKOTO BOHa Oyme 3poGieHa, TaKk 1 3a TeXHOJOTIEHD
OymiBeIFHOTO0 BHPOOHHITTBA, OCKITBKH VIILIBHEHHA fK
omeparia € KiHneporw. UmM sKicHimme Oyme BHKOHAHA
OIIEpaIlid YIIUIFHEHHA THM Kpallli 6yIyTh 3aleKHi BiT Hel
Taki TOKAa3HHKM (yHmaMeHTy, a caMe: Hecyda
CIPOMOXKHICTB, PIBHICTh IIOBEPXHI, CTaOLIBHICTH 0
CIIPAIIOBAHHA il HABAHTAKEHHA Ta KIMaTHIHHX SABHII
[1-4].

Meta poboTH

MeTo0 JOCTIMKCHHA € BHCBITIEHHA BHOODY
oO0nmagHaHHA AKe HAHOLIBII MIXOOHTHh A IPOBEICHHA
VIITEHEHHA MaTepialiB i OVIIBHHIITBO
MalorabapHTHHX 00’ €KTiB.

BHKJIaJ 0CHOBHOIO MaTepiaaxy

Bin AKOCTi VINITBHCHHA 3ale/KaTh TaKi OCHOBHI
XapaKTePHCTHKH MiclA 1min OYIIBHHIITBO, AK PIiBHICTB
TMOBEPXHI, Hecyda  3JaTHICTB, CTIHKICTB  IIPOTH
3HOIIYBAHHA i [Ii€}0 HaBaHTaAKEHb OyOIBIL i
aTMOC(epHHX #BHII (3BONIOKCHHA, TeMIICpaTyPHHX
nepemnamis) [5].

IIpouec VIIUTBHEHHSA MaTepialiB 3BOIHTBCA [0
TNPHKIAJaHHA THM YH IHITHM CIIOCODOM 0 IIOBEpPXHI
KOHCTPYKTHBHOTO IMapy Miclg 1ix  OyaiBHHIITBO
HABaHTaKCHHA, M Ji€l0 AKOTO IPOXOMHTH 30MIKESHHA
MiHEpaIbHHX  YacTHHOK, 1IX OUIeII  KOMITAaKTHE
po3MimeHHA 1 3MeHmeHHA mop. CTYMmiHE YIUIUIBHEHHA
TIPHIHATO PO3IIHIOBATH MIUIBHICTIO 1 TIOPHCTICTIO.

V poGouux opraHax VINUIbHIOIOYHX MAaIlHH
BHKODHCTOBYIOTBCA ~ HACTYIIHI  OCHOBHI  METO[IH:
VKOYYBaHHA, TpamMOyBaHHA, BiOpallii, 1o IpeacTaBlICHI
Ha puc. 1 [2.6].
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a) ykouyeaHHa, 6) mpamoyveaHHs, e) eiopaia
Puc. 1 — Memoou yujinbHeHHA 0OPOXCHIX Mamepianie

Meton YKOYEeHHA 3aCTOCOBYETHCA JUIA
VIIUTBHEHHS CYTIHHKIB, cymickiB. CyTh HOro momdrae y
TOMy, IO KaTOK Ma€ BEITHKY Macy, 0araTopa3oBo
MPODKIKAE IO IOBEPXHI IPYHTY 1 Imig HOTO THCKOM
BimOyBaeTbCcA  VIIIIbHEHHA. TOBIIMHA Imapy, IO
VIIIIBHIOETBCA, 3aleKHTh BIiI MacH KaTKa, IIpH
BHKOPHCTAHHI PYYHOT0 KaTKa I1e MakcuMyM 10-15 cM qia
micky i 8-10 cM a7 THHEH. 3BHYaHHHI KaTOK Ma€e TagKky
TIOBEPXHIO, HUM MOKHA YKOIYBaTH Oy/Ib-AKi IPYHTH.

Merton  TpamOyBaHHAM  3aCTOCOBYIOTH A
VIIITBHEHHA TMIMMAaHHX, TPaBiHOBHX, TalbKOBHX IPYHTIB.

CyTh JaHOTO MeTOJa TOJATAE B TOMY, IO Ha TIOBEPXHIO
IPYHTY KHAAOTh TpaMOyBalbHY IUIMTY. 1i Bara MOiKe
JIOCATATH KiTBKOX TOH, a PO3MIPH — KiITbKOX MeTpiB. [l
camMocTifiHoro OymiBHHIITBA 1I¢ HAHIOPOCTINIHH Y
TEeXHOJIOTITHOMY IUIaHi i JOCTYIIHHH METO. YIIUIbHeHHT
IPYHTY TpamMOyBaHHAM e(EeKTHBHO Ha OyIb-AKHX
IPYHTaX, ale ONTHMAIbHHX pe3yJbTaTiB JOCATAaE Ha
TPYHTaX 31 3HIDKEHOK BOJIOTICTIO.

OpmuuM i3 HaHKpaITHX METONIB VIIUIBHEHHI €
MeTOI BiOpOYIILIBHeHHA. J[aHHH METON BHKOPHCTOBYE
KOJHBAaHHA MAacH i3 BEIHKOI0 JacTOTOKI Ta 3a PaxXyHOK
Tepenadi KiHeTHUHOI €Heprii IpaHylIaM MaTepiamy, IIIo
pPO3MIIEeHI B 30HI BIUIMBY BiOpaTopa. IIpH BHKOHaHHI
maHoi omeparii pi3HOMAaHITHI 3a Macol Ta radapHTaM
3ePHHHKH HaOyBalOTh Pi3HOMAHITHHX IIPHIIBH/IIICH, IIIO
B3a€EMHO TIEPeMIIIVIOTECA, Ta 3 YaCOM MDK KPVIIHIIITHMH
3E¢PHHHKAMH 3aIIOBHIOKOTHCA OinmbIn ApiGHINN, I dac
IIBOTO BHKOHVETHCA 30LTBIICHHA IMITBHOCTI MaTepiamy
[3:5].

AHami3VIOUH  JITepaTypHI [DKepela  MOXKHA
3pOOHTH BHCHOBOK II0 BiOPOYIIITBHEHHA MOJYKITHBO
BHKOHYBATH BiOpOILTHTAaMH Ta BibpokaTkamu [6—8].

Bi0pommTa — II¢ arperar, OCHOBHOIO (DYHKITiEO
AKOTO € TpaMOYBaHHA. 3aCTOCOBYETHCA B PI3HHX clepax:
O7nd  VIOUIBHEHHA — IPYHIY — TIPH OVIiBHHIITBI,
nmaHamadTHOMY IIaHyBaHHI, A7 TpaMOYBaHHA CHITYYIHX
MatepiamiB (ImCKy, TaldbKH, TpaBil0), MPH VKIaJaHHI
acthalpTy, TPOTYapHOI IUTHTKH, OpyKiBKH. BiOpommTa
I7A VIOUIBHEHHS IPYHTY Ta IHIHX CHIIYYHX MaTepialliB
DEKOMEH/IOBAHA [ BHKODHCTAHHA Ha IUIOMIAX, IO HE
nepeBHIy10Th 1000 M~

Bi0pokaTkH — 1Il¢ TeXHONOTIYHHH IIPHCTPIH,
TIPH3HAYEHHH U4 YIiIbHEHHS MOBEPXOHb PI3HOTO THITY.
IlepeBakHO pPY4YHI BiOPOKOTKH BHKODHCTOBYIOTECA B
JOPOXXKHBEOMY OVIIBHHITTBI TPH VKIAJAaHHL Pi3HHX
JOPOXKHIX Ta TPOTYapHHX IIOKPHTTIB — ac(albTy,
JIpi0HOTO Ta BETHKOro INeGHIO, TPOTYapHOI IIJTHTKH,
KaMeHI0, IPYHTY, TITHHH TOIIIO.

IIpOayKTHBHICTE BiGpariftHoi TEeXHIKH
BH3HAYAETHCA TTHOHHOIO YIILIFHEHHA, ITHPHHOK CMYTH,
0 VIIUIBHIOETBCA, INMBHOKICTIO VKOYYBAHHA Ta
KITBKICTIO TIPOXOMiB, HeOOXiMHHX [IAd JOCATHEHHT
OTPi0HOI MINTEHOCTI MaTepiany [9-11].

OmHHM 3 B@KIHBHX I1apaMeIpiB  IIpoIecy
VIIiIbHeHHA € (akTop dacy. IIpm 30impmieHHI dacy mil
KOTKa Ha MaTepiall, IO VINLIbHIOETHCH, TOIMIVIOTHCT
YMOBH YTBODEHHA CTPYKTYPH Iapy, HI0 YKOUYEThCH, 1
JocATaeTheA Horo HafHOLIbIIA MiITHICTE [12,13].

Tomy 07 BHKOHAHHA OICpalliii 3 VIIUIBHEHHT
IPYHTY I MaroraGapHTHI 00’ €KTH HaMH 3aIlp OIIOHOBaHO
BHKODPHCTOBYBaTH VIOCKOHAICHHH DPYYHHH BiOpamiiHui
KAaTOK 3 CTYIIEHEBOIO 3MIHOK0 CTATHIHOTO MOMEHTY Ta
ABTOHOMHHM JKHBIEHHAM BIJl aKyMyndTopa AKHH
3’¢dHAHHA 3 IpHBomOM uYepe3 iHBeprop (UKC-SSK-—
2000W ), Axmii 300paxkeHHi Ha puc. 2 [9,12,13].

Ha puc. 3 Ta 4 HaBemeHO 300paKeHHA OCHOBHHX
€JIEMEHTIB 3aIpPOIIOHOBAHOTO KOTKA.
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1 —pama, 2 —eibposaneys; 3 — enexmpoodguevH; 4 —
KIUHOnacoea nepedayd; 5 — wixie geoy4uil;, 6 — wixie
geodeHull, 7 — pyuxa komxa; 8 — iHgepmop
(nepemeopioeay Hanpyau); 9 — pyvkoamxa xepyveawta,; 10
—nyaem Kepyeauusa, 11 — Hasicumuuil npucmpiti Komka,
12 — axymynamop

Puic. 2— Modens gidpayiliHozo kKomxa
OO0roeopeHHS Pe3yJIbTATIB

Hamu  3pificHeHO  YIOCKOHANEHHA  PYYHOTO
BiOpoOKaTKa 3 METOIO MITBHINEHHA e(peKTHBHOCTI MPOIIECY

VIIUTBHEHHA, AK€  MNPH3HAHO  BHHaXogoM  [8].
VIOocKOHAllEHHA IIoJArae B TOMY, IO PYYHHH
BiOpamiiimm#i ~ kaTok  Mae  BiGpo30ymKyRad 3

eNeKTPOIPHUBOAOM Ta 3MiHHHM CTATHYHHM MOMEHTOM, a
caM KaTOK MepeMIlyeThCA OMepaTopoM, 1Mo 3abe3medye
e(eKTHBHICTh VIIUIPHEHHA 1 pPO3NIHPIOE MOMKIHBOCTI

3aCTOCYBAHHA KaTKa.
4 Q -

£

Puc. 3 — HastcumHuii npucmpiil xamxa

Puc. 4 — 300pasiceHHa 0OCHO8HIX 8V3Tig bapadaHa
gibpoxamxa

BukoHaHI HaMH pPO3PDaXyHKH IIOKa3alH, IO
aKyMyJATOpa €MHICTIO 95 A-TOm JOCTaTHRO A
JKHBIICHHA €IeKTpoMoOTOpa IoTyxkHicTio 0,55 BT, mio
J03BOIIIE BHKOHAHHA pOOIT KOTKOM IIPH IIPOBEICHHI
pobiT o YVINIIPHEHHIO IPYHTY IIA 00’€KTIB Maroro
OVIiBHHIITBA 1 MKICHOMY VIIUIBHEHHIO CyMimmme#, Ha
IPOTA31 3MIHH.

BucHOBKH

Y  poGoTi TIpOBeIEHO  aHalmi3  iCHYHOUHX
KOHCTPYKIi#f Ta BHOIB pydYHOi BiOpamifiHOI TeXHIKH.
BH3HaUeHO IIepeBarH 1 HEJOMKH KOXKHOIO i3 METO[iB
VIIUIBHEHHA MaTepiamiB [m1 OymiBHHITTBA. AHAIm3
METO[IB YIIITbHEHHA OymiBebHHX MaTepialiB CBiTIHTE,
10 HafKpalle MiIX0IHTh MeTo Bibpaiii AKui 3a piBHHH
TIPOMDKOK Jacy MOJKe Kpallle VIIIUITBHHTH OLTBIIY ILTOITY
TIOPiBHAHO 3 iHIMTHMH MeTOJAMH. 3allpOIIOHOBAHA HAMH
KOHCTPYKIIiA KaTKa 3 CTYNEHeBOIO 3MiHOK CTaTHYHOTO
MOMEHTY Ta aBTOHOMHHM JKHBJICHHAM, Ha HAIIY TYMKY, €
HaHKpallUM BapiaHTOM [UIA IIPOBedeHHA pobit 3
VIUIUIBHEHHIO TPYHTY O 06G°€KTiB Majioro Gy/IiBHHIITBA.
3MiHa CTaTHYHOTO MOMEHTY OIEPaTOPOM I dac pyxXy
Iae 3MOTY IIBHIKO IIIIAaIITOBYBAaTHCA HA PIi3HI BHIH
IPYHTY, a pofoTa Big aKyMylIATopa J03BOJAE He OYTH
TIPHB’ A3aHHM JI0 MEPEeXKi.
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AHHOTAITHA Yhionixexlie SPVHIN0E PA3HO20 COCIMARA WUPOKO NPUMEHAENCA NpU écex guoax cmpoumenscmsa. Jia nposedexus
SMUX PADOM OMEUeCcnEeHHON NPOMbIUITEHHOCILIO 8bINYCKAIOMCA PA3HbIE 8UOLI MAMIUHLI U 000pYOosanua. HomeHkiamypa 3mux
cpedcme NOCMOAHHO pacuiupaenca. Pacmenm maxice ux MoufHoCMb U COGEPUIEHCTIBYIONICA paboyle opeaHsl. IIpu SMux Ye106uax
OUEHL 8ANCEH BONPOC NOBLIUIEHUA NPOUZBOOUMETLHOCN U KAYECINEA PAGombl, YN0 803MONCHO MOALKO NPU NPABITLHOM 8bi0ope
O0UJUX KOHCIMPYKIMUSHLIX CXYeM MAWUH U UX Hapavempos. OOHUM U3 8ANHCHBLIX NAPAMEMPOE8 VILIOMHUMETLHO2O npoyecca Ae1aemces
@akmop epemexu Wi GO3MONCHOCINL UIMEHANb ENiAHlIe OelicmeluA euopayuu Ha oopaoamviéaemyio cpedy. Ilpu yeemuueHuu
gpenenil 030elichens pasoyezo 060pYO0SaHIa Ha YIIOMHAEMUI MAMePUan Wil UHINEHCUSHOCI Oelicmens YAVUIaomes yeioeus
06DA308AHNA CINPYIINYPL VKANLIBAEMO20 €108 U DOCINUAEINCA €20 HAUDOTLIIAA NPOYHOCING. TIPU 8LINOTHEHIN PAOON HA YACIIHLIX
VUACHIKAX HeDOTbUIOH NIOUjadl KOMIAKMHAA OOPONCHAA MEXHUKA, MAKAA KaK MUHU-KAMOK HAULTA WIPOKOe NPUMEHEHe 8 Hpoyecce
VIIONMHeHUA cPYHMOE, umo npednoiazaem pabony 6 ocpaHuieHHoM Hpocimpancmee. B daxHoll pabome npediazaemca KOHCIMPYKYUA
HMEHHO MAKONH THEXHUKH, Komopai 060})_}’0085}!0 MEXAHUIMOM NIGEHOCO UHUIMEHEHUA CIUILL, BO.?QVJ{C()G}OMQI? B!‘.{épﬂ!’ﬂ{}o. ,ﬁz’lﬂ
BLINOTHEHUS Oonepayuil 1o VIIOMHEHWo ZPyHMA Nod Maiozadapuinyblie 00LeKmbl  HAaMU  NPeoiodiceHo  UCHOTL308aANb
VCOBEPUICHCINGOBAHHBIIT PYUHOI BUOPAYUOHHBLII KAMOK € CINENeHHLIM U3MeHeHUeM CIMamuieckoz0 MOoMeHmda U asmMoHOMHLIM
NUMAHIeM oM GKKYMVIANOPA, COeOUHEHHO20 € NPUBOOOA Yepe3 uHEeHInop. I3rieHeHlle CMamuyecko2o MOMEHMA HPOUCXOOUM 3d
Ccyem U3MeHeHUA yela HAKIOHA OMm YeHmpa OeoaiaHca K ocl épaujeHua eéana. Ilpu HeoOxoOumocmu yYcmpoiicme nod YKiadxy
PAITUYHLIX QOPONCHBIX U OEKOPAMUSHBIX NOKPLIMUL NPU UHOUBUOYATLHON CINPOUINETLEMEe NPUMEHAEMCA GUOPAYUOHHBIIL KATNOK, He
MoabKo obnadarolyuil  KoMNAKIMHOI KoHCMpyKyliell, HO U He NpedyCMampusowuli 00A3amenbHbie UIMPOKO AMILIUNYOHbIE
MAHEBPUPOBAHUA ONA KAYeCcI@eHHo20 YIIOMHeHua Mamepuana. IH3ivtenenue cIMAMuyeckoeo MOMEHMA ONepamopom 60 epems
deuxceHla No38onAem ObICINPO NOOCINPAUBAMNLCA HA PAZTUYHBIE 8UOBI SPYHING, d pAGOMA OM AKKYMYIAINOPA HO360NAEM HeKomopoe
gpeMs He Oblinb NPUEAZAHHLIM K NUmMaoujell cenmi, ymo daem OoNoTHUMETbHOE NPeUMYIecni8o, 0COOEHHO 8aXCHOE NP padome Ha
VOTEHHBIX 00bLEKMAX CIPOUMETLCINGA.

Knaroueevie cno6a: euopayla; UOPOVILIOMHEHUE; CMPOUMETbHbLIE PAOOMbl, EUOPAYUOHHBIL KAMOK, CIMAMUYecKUull MoMeHm;
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