3axaposa J.B., Panyxun B.H., ®omenko I'.P.,
Capkucsan I'.C., CpiHoBen O.C., Dome-
ko I''P. TPEBYEMbBIE U3MEHEHHUS K
BA3BE JAHHBIX TI'MC-ABTOMOBUJIb-
HAS IOPOT'A C YYETOM U3MEHEHUI
K/INMATA YKPAHUHBI B XXI BEKE. Pac-
CMaTpUBaeTCs Mpo0JieMa BIUSHUS HA YCJIOBUS
SKCIUTyaTallid W HEJIOCTaTOYHBINA YUeT MPH TPO-
eKTHPOBAHUN HEKECTKHUX TOPOKHBIX — OIIEHKI
MPUPOTHO-KITUMATHYECKUX (akTopoB. Bo3Hu-
KaeT MOTPESOHOCTh B KOPEKITUHN U YTOYHECHUU Pac-
YeTHBIX W OKCIUTyaTaIlMOHHBIX XapaKTEePHCTHK
CJIOEB JIOPOXKHOHM OACKIBI C YIETOM M3MCHCHUS
TEMIIEPATypPhl OKPYKAFOIIEro Bo3ayxa. beui mpo-
BEIICH aHaJIW3 BIHSHHUS IMPUPOTHO-KIMMATHYIC-
cKkUX (haKTOPOB Ha TPEIEIFHOE COCTOSHUE, KPH-
TepI/II/I HpO‘IHOCTI/I, ypOBCHI) HAaACKHOCTHU HOKpLI-
THSI HEXECTKHX JOPOXKHBIX oAexkna. Ha ocHoBe
aHanm3a OBLIO YCTaHOBJICHO KJIMMAaTHYECKHE
(hakTOpbI, KOTOPBIE HEOOXOAUMO YUUTHIBATD ISt
o0ecrieueHus] HaJISKHOCTH PAaCYCTOB HEKECTKUX
JIOPOYKHBIX OIEHK].

KiaroueBble cjioBa: NPUPOTHO-KIMMATHYCCKUE
(haKkTOphI, MPOYHOCTh, HEKECTKUE JOPOKHBIC
ONIeXKNbI, TEeMIlepaTypa, BIAKHOCTb, KIUMAT,
0a3a gaHHBIX, MeTagaHasle, I IC.
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Zakharova E.V., Ryupukhin V.M., Sarkisyan
G.S.,, Sinovets 0.S.,, Fomenko G.R.
REQUIRED CHANGES TO THE DATA
BASIS OF GIS-AUTOMOBILE ROADS
WITH REGARD TO THE CHANGES IN
THE CLIMATE OF UKRAINE IN THE XXI
CENTURY. The problem of influence on the
conditions of operation and insufficient consider-
ation when designing non-rigid road clocks of
natural and climatic factors is considered. There
is a need for correction and clarification of the de-
sign and operational characteristics of layers of
road clothing with the account of changes in am-
bient temperature. An analysis of the influence of
natural and climatic factors on the boundary con-
dition, strength criteria, and the level of reliability
of the coverage of non-rigid road clothing was
carried out. Based on the analysis, climatic fac-
tors have been identified that need to be taken into
account to ensure the reliability of non-rigid road
clothing calculations.

Keywords: natural-climatic factors, durability,
non-rigid road clothing, temperature, humidity,
climate, database, metadata, GIS.
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ANALYSIS OF THE CHANGE OF SOUND INSULATION INDEX FROM THE RANGE
OF FREQUENCY, DENSITY AND THICKNESS OF THE PANEL WITH THE USE OF
RUBBER CRUMB

The article deals with the increase of the sound insulation index in wall structures of the panel type. To
solve the problem, an analysis of the influence of the frequency range on the value of the index of sound
insulation was carried out. In addition, the effect of the granulometric composition of the mixture and the
thickness of the wall panel on its sound insulation characteristics was investigated. The experiment used
wall panels that were made using rubber crumb. The structure of installation of sound insulation panels
during the experiment is illustrated. The results of the determination of the sound insulation level were
compared and presented in the diagrams. On the basis of the obtained results, it was concluded that the
specific gravity significantly affects the sound insulation index.

Keywords: sound insulation, recycled rubber panel, sound insulation index, frequency range. rubber
crumb.

Introduction. One of the most im-
portant criteria for assessing the quality of

residential buildings is to provide residents
with acoustically comfortable conditions [1]. ()

[
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Sound insulation of enclosing and inte-
rior apartment structures is regulated by a
number of construction norms and rules [2-
8]. However, even in the performance of reg-
ulatory requirements, in some cases, there are
discomfort acoustic conditions [9]. In addi-
tion, in recent years, in many countries, much
attention is being paid to the problem of
waste production and consumption. At pre-
sent, the use of recycled materials has be-
come a top priority in our society, and envi-
ronmentally sound architecture and design
are at the forefront of this "green revolution”.
While many designers rely on the practice of
past years, the reuse of recycled materials be-
gins to be highlighted as an innovative,
highly effective and artistic expression of en-
vironmental design [10].

Billions of tons of solid waste are pro-
duced every year, which is the most im-
portant factor in the negative impact on the
environment. They can and should be used as
cheap, durable and environmentally friendly
building materials. This may be useful if, as
is forecast, our waste will increase by 2025
[11].

Today, the desire of builders and de-
signers to use waste or previously used prod-
ucts as an alternative to extraction or manu-
facturing of new building materials, as one of
the ways to reduce the cost of construction
products, is also supported among consum-
ers. However, this situation is constantly
changing, mainly due to the fact that the pres-
ence of waste or other products may fluctuate
[12].

One of these materials is used car tires.
They have received the greatest application in
road construction, for the improvement of
sports grounds, in the repair of bridges and
pipelines. And in recent years they are also
used for the production of sound insulation
panels.

Recycled rubber panel is a highly effec-
tive soundproofing material with relatively
good mechanical properties. These properties
allow it to be used in various lightweight
structures as a material that enhances struc-
tural sound insulation and reduces vibration.

One of the promising types of recycling
is the use of rubber in the form of disperse
materials. In particular, the use of rubber

—  IEm

crumb in construction by adding rubber dis-
persions into concrete [13].

The purpose of this work is to study the
effect of granulometric composition, panel
thickness and frequency range on the value of
the index of sound insulation of internal walls
and partitions of the building.

Materials and methods. All studies
described in this paper were conducted in ac-
cordance with the standard HRN EN 1SO
717-1:2013 [2]. This normative document
regulates the methods of research and evalu-
ation of sound insulation in structural ele-
ments of buildings and takes into account
various external and internal sources of noise.

In the course of the presented studies,
the influence of the thickness and density of
the panel, granulometric composition of the
grains, and also the frequency band on the
sound insulation of the panel were studied.
The first variable parameter is the thickness
of the panel, which varied in three sizes: 10,
15 and 20 mm. The second parameter is the
density of the panel, depending on the char-
acteristics of which the samples were
grouped as follows: about 600 kg/m?, about
700 kg/m3, about 900 kg/m®. It should be
noted that the specific gravity of samples for
high absorption of sound is from 180 to
250 kg/m® [14].

The third parameter is the granulo-
metric composition of the mixture, which
varies in the following way: 0,5-2,0 mm; 2,0-
3,5 mm; 0,5-2,0 mm 35% + 2,0-3,5 mm 65%.

Together with this measurements
sound insulation was carried out for different
frequency ranges: low (up to 500 Hz), aver-
age (500-2000 Hz) and high (2000-5000 Hz).

The measurement was carried out in
such a way that a sound power of about 105
dB was emitted for 60 seconds in two steps.
In total, 27 samples of different thickness,
weight and granulometric composition were
tested. At the same time, all samples were di-
vided into 3 groups:

- the first group consisted of specimens
with a specific gravity of 585-600 kg/m? and
the same granulometric composition, in
which the granulation fraction was from 0,5
to 2,0 mm. Variable coefficient was the thick-
ness of the panel - 15 and 20 mm;
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- the second group consisted of speci-
mens with a specific weight of 700-750
kg/m?® with the same granulometric composi-
tion, in which the granulation fraction was
from 0,5 to 2,0 mm. The variable coefficient
was the thickness of the panel - 10, 15 and 20
mm;

- to the third group belonged specimens
with a specific gravity of 900-915 kg/m? and
the same granulometric composition. The
size of the granules ranged from 0,5 to 2,0
mm. Variable coefficient was the thickness of
the panel - 10, 15 and 20 mm.

The experiment was carried out at the
Croatian Institute of Construction (IGH)
Building Physics Laboratory and Acoustic
Testing. The samples were made at Gumi
Impex in Varazdin (Croatia), which is en-
gaged in the production and processing of au-
tomobile tires.

The reception room was completely
separated from the room where the sound
source was located. An existing slot in the
wall separating the room is designed to test
the sound insulation properties of windows
and doors (Fig. 1).

Fig. 1. Installing sound insulation panels during
the experiment

The area of experimental samples was
0,75 m?, which corresponds to the size of the
window opening. The samples were embed-
ded in a box similar to a window block.

The value of the soundproofing of the
partition between the receiver's room and the
transmitter's room is approximately 75 dB.
According to the normative document [2], it
is necessary that the sound insulation value at
the expense of the investigated sample differs
by not less than 1 dB In this case, it is neces-
sary to ensure that the sound insulation value
of the split structure does not affect the results
obtained. The sound receiver was a

0%;4 ((BY4 !EH UL{TEO »

microphone on a special stand, which rotates
in several planes and fully accumulates the
sound coming from the transmitter (Fig. 2).

"""

Fig. 2. Receiver and transmitter of sound

Results. The results of experiments de-
termining the level of sound insulation are
presented for each group separately in the di-
agrams (Fig. 3-5). The diagrams below show
the relationship between the index of sound
insulation for each of the panels under inves-
tigation.

Figure 3 shows a comparison of 2 sam-
ples from group Ne 1.

From the diagram we can conclude that
in this case the sound insulation panels are
very homogeneous and both panels have al-
most identical results. It is seen that the
greater influence on the sound insulation of
panels provides a change in frequency range.

So, in the low-frequency band for a

panel thickness of 15 mm, the sound .
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insulation value is higher at 0,3-0,9 dB. In the
average frequency range for panel thickness
15 mm, the sound insulation value is higher
by 0,6-1,3 dB. In the high-frequency range of
panel thickness 15 mm the sound insulation
value is higher at 0,6-1,6 dB.

COMPARING THE RESULTS OF THE PANELS Nelel, 2
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Control curve
e===DPanel Nel - Ri=9.7dB
e===Danel Ne2 - Ri=8.9dB

Fig. 3. Sample group Nel

In the second group (Fig. 4), 3 samples
of group 2 were compared.

In contrast to the first group, in this
case, the sound insulation of the samples
showed significant differences. The sound in-
sulation of the panel with a thickness of 10
mm is 14 dB, sound insulation of the panel
thickness of 15 mm — 18,2 dB, and the sound-
proofing of the panel with a thickness of 20
mm — 18,8 dB. The diagram shows signifi-
cantly less soundproofing of the panel with a
thickness of 10 mm compared to panels in the
thickness of 15 and 20 mm. This fact can be
explained by a lower specific weight of the
sample. Therefore, it is advisable to consider
the influence of frequency ranges on the
sound insulation of these panels.

In the low range for a panel of 20 mm
thickness, the sound insulation value is vola-
tile. The diagram shows that at frequencies of
80, 100 and 160 Hz, there is a minimum
sound insulation of up to 1,4 dB, while for the
rest of the low-frequency range, the sound in-

0,0-0,9 dB. In the high-band for the panel
thickness of 20 mm, the sound insulation
value is more than 0,3-3,8 dB.

COMPARING THE RESULTS OF THE PANELS NeNe3, 4,5
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Fig. 4. Sample group Ne2

COMPARING THE RESULTS OF THE PANELS NeNe6, 7, 8
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Fig. 5. Sample group Ne3

The value of sound insulation panels in
group number 3 show significant differences
(Fig. 5).

From the diagram it is evident that the
sound insulation value of a panel of 10 mm
thickness is 20 dB. Soundproofing with a
panel thickness of 15 mm is 26 dB, and the

WO sulation is greater by 0,1-0,9 dB. In the mid-
LN die frequency band for 20 mm panel thick-

ness the sound insulation value is greater than
I ]

sound insulation of the panel with a thickness
of 20 mm is 29,5 dB.
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In the low-frequency band for 20 mm
panel thickness the sound insulation values
are not constant. This means that at 63 Hz the
sound insulation is less than 0,4 dB, while for
the rest of the low-frequency band, the sound
insulation is higher for 0,1-2,8 dB. In the cen-
tral frequency range for panel thickness of 20
mm the sound insulation value is higher at
2,4-4,4 dB. In the high-band for the thickness
of the panel of 20 mm, the sound insulation
value is higher at 5,2-6,0 dB.

Conclusions. On the basis of the ob-
tained results it can be concluded that the spe-
cific gravity significantly affects the sound
insulation index. Due to high porosity and
throughput at the same unit weight, the thick-
ness of the panel will not affect the value of
its sound insulation. With a high specific
weight, the thickness of the panel greatly in-
fluenced the value of sound insulation. The
reason for this is a lower volume of pores,
high compactness, low throughput and, con-
sequently, improved sound insulation. Ac-
cording to the results of the research, it was
found that for specimens with a specific grav-
ity of 750 kg/m? and above. Therefore, their
use to improve the sound insulation proper-
ties of building structures is not feasible.

REFERENCES:

1. HementbeB B.B. O cyOBeKTUBHBIX OIIEHKaxX
3BYKOM3OJAIIMK YJAPHOTO IIyMa B KHIIBIX
snanusix. Hayxosuil eichux 0ydisHuymea.
2018. T. 93. Bum. 3. C. 59-63.

2. HRN EN ISO 717-1:2013 Acoustics. Rating
of sound insulation in buildings and of build-
ing elements.

3. JACTVY-H b B.1.1-34:2013 HacraHoBa 3 po-
3paxyHKy Ta MPOCKTYBaHHS 3BYKOI30JIALT
OTOPO/KYBaJbHUX KOHCTPYKIIIH KUTIOBUX
i rpomancekux OynunkiB. Kuis: Minperion
VYkpainu, 2014.

4. I1SO Recommendation R —717/2 «Rating of
sound insulation in building and of building
elements — impact sound insulation». 1982.

5. JACTY b EN 12354-1:2014 CrpoutenbHas
akyctuka. OmnpeeneHne aKyCTHIeCKHX Xa-
PaKTEepUCTUK 3[aHUH 10 XapaKTEPUCTHKAM
nx aneMmeHToB. Yacte 1. M3omauus Bo3aym-
HOro myma Mexnay mnomemeHusmu (EN
12354-1:2000, IDT). Kwuis: 1 «YkpH-
JHL», 2016.

C%;a «Bb V,4 (BH UL;TEO »

6. JBbHB.1.1-31:2013 «3axucT TepuTopii, Oy-
IUHKIB 1 ciopyn Bin mrymy». Kui, Minpe-
rion Ykpaiuu, 2014.

7. 3mina Ne4 Bupanns odimiiine no JIbH
B.2.2-15-2005 «Kutnosi Oyauaku. OcHO-
BHI TroyioxkeHHs». KuiB, Minperion Ykpa-
ium, 2018.

8. JIBH B.1.2-10-2008 3axwucr Big mymy. Oc-
HOBHI BUMOTH /10 OyniBens i ciopya. Kuis,
Minperion Ykpainu, 2008.

9. Jlyneesa I'.C. Onenka OecrOKOSIILIETO BO3-
JICHCTBUS Ha TIPOXKHMBAIONIMX B KHUIBIX JIO-
Max IIyMOB, MPOHUKAKIIUX W3 COCEIHUX
KBapTUP U C YIUIBL 38YKOU30IAYUA U 3a-
wuma om wymMos 6 JICUIbIXx oomax. M.
IHWUNDII xumuma, 1984. C. 101-117.

10. Tecnenko B.A., Acnanora O.J]. Hoseiimue
TEHJICHIIMN TEXHOJIOTUH TepepaboTKu U UC-
MOJIb30BAHUSI BTOPCHIPhSI B CTPOUTEIBCTRE.
Hayxosuii gichux 6yoienuymea. 2018. T.92.
Bun. 2. C. 118-124.

11. Wisniewska M. H., Heisel F., Hebel D. E.
Building from Waste: Recovered Materials
in Architecture and Construction. 2014.
P. 86-87.

12. UIINT. IIpoeKTHBI HHCTUTYT. BEO-CaWT.
URL.: http://ipit.ooo/ru/the-use-of-waste-in-
construction — 2016.

13. Chernyshova E.P., Permyakov M.B. Archi-
tectural town-planning factor and color envi-
ronment. World applied sciences journal.
2013. Ne 27 (4). P. 437-443.

14. Jimenez-Espadafor F. J., Villanueva J. B.,
Garcia M. T., Trujillo E. C., Blanco A. M.
Optimal design of acoustic material from tire
fluff. Elsevier, Materials and Design. 2011.
Ne32. P. 3608-3616.

Memneiimok A.U., ITlonos O.A., I'ocTpux A.H.,
Hpuosa A. AHAJIN3 USMEHEHUS ITOKA-
3ATEJIA 3BYKOU3O0JISINUU OT JUAITIA-
30HA YACTOTBI, IVIOTHOCTH U TOJI-
IUHbI MAHEJIM C IPUMEHEHUWEM PE-
3UHOBOM KPOIIIKM. B crathe paccmarpu-
BAETCsl BOMPOC MOBBIIICHUS TOKa3aTeNs 3BYKO-
M30JSIIMM B CTEHOBBIX KOHCTPYKIMSIX ITaHEIb-
Horo Tuma. s pemenns npobdiaemsl ObLUT TIPOBe-
JIeH aHaAJI3 BIMSHUS AWAna3oHa YacTOTHI Ha 3Ha-
YeHHe HHJIeKca 3ByKonsonsannu. Kpome toro, uc-
CIIEIOBAJIOCH BJIHMSIHUE TPAHYJIOMETPUIECKOTO
COCTaBa CMECH W TOJIIIMHBI CTEHOBOW MaHeIH Ha
€€ 3BYKOU3OJIALIMOHHBIE XapaKTepUCTUKH. B 3Kkc-
MIEPUMEHTE HCIIOB30BAINCh CTEHOBBIE MaHENH,
M3TOTOBJICHHBIE C HCIOJB30BAaHUEM PE3MHOBOM
KpotkH. [IpommmocTprpoBaHo CTpyKTypy ycTa-
HOBKHU 3BYKOM3OJISIIMOHHBIX IMAHENEH BO BpeMsd
IIPOBEICHUS 9KCIIEPUMEHTA. Pesynpratel
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OTIpeAieTICHHs] YPOBHS 3BYKOM3OJSIUU ObUIH
CPaBHEHBI W MPEJCTABIIEHB Ha nuarpamMmax. Ha
OCHOBE MOJIYYEHHBIX PE3yJIbTATOB ClI€JIaH BHIBOJ
YTO YJeIbHBIN BEC 3HAUUTEIHHO BIUSACT Ha MTOKa-
3aTelb 3BYKOU3OJISIIHH.

KuioueBble c¢Ji0Ba: 3BYKOWM3OJSIN, PEIHPKY-
JTUPOBAaHHASI PE3UHOBAS TMaHENb, UHIEKC 3BYKO-
W30JIALINH, AUATa30H YaCcTOT, PE3NHOBAS KPOIIIKA.

Memneiinwk 0.1, ITonos O.1., I'octpuk A.M.,
Hpuaos A. AHAJII3 3MIHU NMOKA3HUKA
3BYKOIZOJIALIT B 3AJIEXKHOCTI BIJ
JIAITA30OHY YACTOTH, IIJIBHOCI TA
TOBIIUHU MAHEJI I3 3ACTOCYBAH-
HSIM I'YMOBOI KPUXTH. B crarTi posris-
JIA€ThCS MUTAHHS IT1ABUIICHHS OKa3HUKA 3BYKO-
i30Js1i1 B CTIHOBUX KOHCTPYKIISIX MMaHEIBHOT'O
tuny. Mg BupimeHHs npobimemu  Oyio
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VJIK 528.02

MIPOBEICHO aHAI3 BIUTHBY Jiala3oHy YaCTOTH Ha
3HAYCHHS 1HJEKCY 3ByKoi3oismii. Kpim Toro, go-
CJTI/PKYBaBCS BILUTUB TPaHYJIOMETPUYHOTO CKIIaTy
CyMillli Ta TOBLIMHHU CTiHOBOI MaHedi Ha ii 3ByKo-
130JIAIIIHHI  XapaKTepUCTUKUA. B eKkcrepuMeHTi
BHKOPHCTOBYBAJIUCSI CTIHOBI MaHem, SKi OymH
BUTOTOBJICHI 3 BUKOPHUCTAHHSIM T'YMOBOI KPUXTH.
[IpoimtocTpoBaHO CTPYKTYPY YCTaHOBKH 3BYKOi-
30JIAIIHHAX TTaHeJIeH IMiT 9ac IPOBEICHHS EKCITe-
puMeHTy. Pe3ynbraT Bu3HaueHHs piBHS 3BYKOi-
30JmALiT Oy/IM OPIBHSAHI Ta MpeCTaBJIeHI Ha Jia-
rpamax. Ha OCHOBI OTpUMaHUX pE3yIbTaTiB
3po0JICHO BHCHOBOK IO MUTOMa Bara 3HAYHO
BIUIMBA€ Ha TIOKA3HUK 3BYKO130JIALII.

KuaiouoBi cjioBa: 3BYKOI30JAIIS, PEIHPKYIIHO-
BaHA T'yMOBA IaHENb, 1HIEKC 3BYKOi30JIAIIi1, fdia-
Ma30H YacTOT, F'yMOBa KPHXTa.
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AHAJII3 ITO3A0BXKHIX ITPOPLIIB IOKPUTTA JOPOKHbBOI'O OJATY,
OTPUMAHUX HA OCHOBI TEOAE3NYHUX BUMIPIOBAHb

Posrnsaerbest MMTaHHS aHANI3Y MO3I0BXKHIX MPOQUTIB MOKPUTTS aBTOMOOLIBHUX Jopir. MeToro gocti-
JOKEeHHS OyJI0 BU3HAYEHHS ONTHMAIBHOTO cItoco0y arpoKCHMallii HepiBHOCTEH Ha TOKPUTTI aBTOMOO1IIb-
HUX Aopir. [I[poBesieHo HiBEIIOBaHHS MOKPUTTSI aBTOMOOIBHUX JIOPIT i3 Pi3HUM CTAaHOM TOKPHTTS 32 J0-
MTOMOTOIO €JIEKTPOHHO-ONITUYHOTO HiBellipa. Ha 0CHOBI BUXIAHUX AHUX Y BUTJISAII TIPOQiTiB TOKPUTTS BU-
3HAYMIM HassBHI HEPIBHOCTI Ha MOKPUTTI aBTOMOOUTBEHHX J0opir. [IpoBeneHo anami3 THIIB i opM HEpiBHO-
CTell 1 BU3HAYCHO ONTUMANIBHUIN CIIOCi0O anpokcuMaliii HepiBHOCTEH Ha MOKPUTTI aBTOMOOUTEHUX JIOPIT.
Karo4oBi cioBa: mo310BxHii npodiss NOKPUTTS, PiBHICTb, HIBEIIOBAHHS, TOYHICTh T€0JIC3UYHUX BUMi-
PIOBaHb, MIIHICTh JOPOXHBOTO OJIATY, TOCTOBIPHICTD, AIIPOKCUMAIIIsL.

Bcmyn. PiBHICTH MOKPUTTS € OJHUM 3
OCHOBHUX TPAaHCIOPTHO-EKCILTyaTallliHUX 10-
Ka3HMKIB aBTOMOOUIBHOT 1oporu. Bin Hei 3ane-
’KaTh Takl BayKJIMBI CIIOKMBYI BIIACTUBOCTI J10-
pOry sIK IIBHIKICTH Ta Oe3neka pyxy. Takox
BiJl PIBHOCTI TOKPUTTS 3JIEKHUTHh 1 MIIHICTh
JIOpPO>KHBOTO ozAry. Lle nos’s13aH0 3 THM, 1110 B
MIPOIIeCi eKCIuTyaTallii, BHACIIIOK poOOTH J10-
PO’KHBOTO OZIATY Y B SI3KOIIPY>KHIM Ta B’ A3KOI-
JACTUYHIN CTafisIX, HA MOKPUTTI IOPOKHBOTO

HEPIBHOCTI, K1 BIJIMBAIOTh HA HAIPY>KEHO-/Ie-
(opMoBaHUll CTaH OPOXKHBOro onsry. Crae
OYEBUJIHUM, III0 aHAJ3 MO3JOBXHBOIO MPO-
¢TI0 aBTOMOOUTEHOI IOPOTH 1 TOKA3HUKIB Pi-
BHOCTI € aKTyaJIbHUM 3aBJaHHSM 1 CTa€ OJJHUM
3 TIEPIIOYEPrOBHUX NP BU3HAYCHHI CTaHY aB-
TOMOOLIBHOI IOPOTH B IILJIOMY.

Cman numannsa. [lutanHsMu aHamizy
MO37IOBKHBOT PIBHOCTI 1 1i BIUTMBY Ha MILIHICTh
JIOPOXKHBOTO OJISITY Ta CIIOKHBYI BIACTHBOCTI

ABTOMOOLUIBHUX JIOPIT 3aiimManucs Oarato BiT-

(Y) OZArY HAaKOMHYYIOTHCS HE3BOPOTHI Aedopma-
YM3HIHUX 1 3apyObkHMX BueHux [1-15]. B

mmllli. B [10310B)XKHBOMY TpOQii BUHUKAIOTH
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