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AHHOTanus: B yucie BaXHEWIIMX TEHACHUMU pa3BUTUS TPAHCIOPTA Jieca B CTPaHE
SIBJISIETCSl HEMPEPHIBHOE YBEIWYEHUE IO aBTOMOOWIBHON BBIBO3KH JIeCa M YBEIUUCHUS
paccTosiHUSL TPAaHCIIOPTUPOBKHU JIPEBECUHBI OT MECT 3aroTOBKH JI0 MECT MOCJEIyIomen
nepepadOTKU WU JOCTaBKM KOHEYHOMY moTpeburtento. Bc€ 3Tto obocTpsier mpobiemy
000CHOBAHHOTO BBIOOpA M PAIMOHATBHBIX IKCIUTyaTallMOHHBIX MapaMETPOB JIECOBO3HBIX
aBTOIMOE3/I0B MJIsl BHIBO3KM Jieca B XJIBICTAX M COPTHUMEHTaX, a Takke 3(P(eKTHUBHON
OpraHM3aliy JIECOBO3HOTO aBTOTPAHCIOPTA U pacyéTa HOpM BbIpaboTku. CoOBpeMEHHbIE
JIECOBO3HBIC aBTOMOE3/Ia SBIISIIOTCA TEXHUKON BBICOKUX JKCIUTyaTaIlMOHHBIX IMAPaMETPOB.
VYBenMUMBaIOTCSL  TPY30MOJABEMHOCTD  JIECOBO3HOIO  aBTOMOE3/1a, MOIIHOCTb  €ro
JBUTATENs, CHW)KAETCS YJCNIbHBI COOCTBEHHBI BEC W PACTYT KOHCTPYKIIMOHHBIC
HamnpsbkeHus. [lomynpuuensl-pociyckd B J1€CO3arOTOBUTEIBHON  MPOMBIIIIIEHHOCTH
Halel CTpaHbl FIKCILUTYaTUPYIOTCS TOCTATOYHO MPOJOJIKATEIBHOE BPEMS. 3a 3TOT MEPUOJ
HECKOJIBKO Pa3 U3MEHSUIACh TEXHOJIOTHS 3arOTOBKH M BBIBO3KH JiecoMarepuanos. Llenpro
WCCTIEIOBAHUS SIBJISIETCS. M3YUYEHHE OCEBBIX HArpy30K, BO3HHUKAIOIMIMX MPU JBMKCHUH
ONTHUMAJIBHO 3arpy’>KEHHOTO JIECOBO3HOTO aBTOMOE3[a MpPHU JBIKEHUM TIO JIECHBIM
JoporaM pa3lU4HBIX KaTeropuid. J[aHHOe wcclenoBaHuEe Oa3uUpPyeTCs Ha TMOJIOKCHHSIX
TEOpUHU JIBIDKEHHUS aBTOTPAHCIOPTa B YCIOBUSX Oe3mopoxkbs. [lpu ompenenenun
KOJIMYECTBEHHBIX TOKa3aTelel HCIOIb30BAHbl METOJbl CTATUCTHUYECKUX YpPaBHEHHI
Y 3aBUCUMOCTEH ¢  ompeneneHueM  Kod(PPHUIIMEHTOB  cpaBHEHHUS  (PaKTOPHBIX
Y pe3ybTAaTUBHBIX TPHU3HAKOB, a TaKXKe€ METOABl PEIICHUS TPUTOHOMETPHUUECKUX
YpaBHEHUH M 3aBUCUMOCTEW. B mpoBeAEHHOM HCCIEIOBAHMM ONMCAHBI MOCIEACTBUS
BO3HHMKAIOIIMX B CLEMHBIX YCTPOWCTBaX JUHAMUYECKHX HArpy30K IMpHU HKCILTyaTaruu
JIECOBO3HBIX  Tsrayeil, OOOpYAOBAaHHBIX MOJYIPUIICTIOM-POCITYCKOM B  CIIOKHBIX



JOPOXKHO-KJIIMMAaTHYECKUX YCJIOBUSX. B cTaThe paccMOTpeHa pojib COBEPIICHCTBOBAHUS
KOHCTPYKIIMH CIIETTHBIX YCTPOWCTB, JIECOBO3HBIX aBTOMOE3IOB ISl YBEIHUCHHS 00BEMOB
TPAHCIIOPTUPOBAHUS JIECOMATEPHAJIOB W YBEIWYCHHUS MX TMPOXOJUMOCTH MYTEM
YCTaHOBKH TPUBOJIA HA MOy IPHUIETI-POCIYCK, T. €. CIICTTHOW BEC aBTOIOE31a CTAHOBUTCS
PaBHBIM IIOJIHOMY BECy, 4YTO CYIIECTBEHHO YBEIWYMBAECT IapaMeTpbl OIOPHOMU
OpOXOAUMOCTH IO JICCHBIM JOpOoramM HU3MIeH KaTCropuu. KacarennbHas cuna Taru Ha
BEAYIIUX KoJEcaxX JOJDKHA OOECIIeYMBATBCS WX CICIUICHHEM C JIOPOTOH, MOATOMY
nepepacipeie;icHie OCEBhIX HArpy30K IpU BKIIOYCHWW aKTUBHOTO TIONYIpHUIIEeTa-
pocIycka sSIBISIETCS BeCbMa aKTyalbHBIM BOIMPOCOM. B pesynbrate ObUTH TONYyYEHBI U
MIPUBEJICHBI TEOPETHYECKUE 3aBUCHUMOCTH, TO3BOJISIOIINE ONPEACTUTh K03(pPHUIneHThI
nepepacnpeielieHuss Harpy3Kd C JIECOBO3HOTO TArava Ha Kojéca MOMympHUIlena-poCycKa
B MpOLIECCE BBIBO3KH JPEBECHUHBI 110 JIECHBIM JOpPOraM HM3ILIEH KaTeropuu IJist
oOecrieueHHsT HAJIEKHOCTH JIECOBO3HOTO aBTOIOE3/1a M OOECIICYCHHUsI ero Oe30TKa3HOMH
paboTHI.

KuaroueBble cioBa: oceBble HArpy3KH; POCIYCK; MOJYNPHUIEH-POCIYCK; JIECOBO3HBIN

TSTrad; CIEITHOM Bec
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Abstract: Among the most important trends in the development of forest transport in the
country is a continuous increase in the share of automobile forest transportation and an
increase in the distance of transportation of forest from harvesting sites to places of
subsequent processing or delivery to the final consumer. All this aggravates the problem
of the justified choice and rational operational parameters of timber-carrying road trains
for transporting timber as tree-lengths and assortments, as well as the efficient
organization of timber-carrying vehicles and calculation of production rates. Modern
forestry trains are equipment of high operational parameters. The carrying capacity of the
forestry road train increases, its engine power decreases, its own specific weight
decreases, and structural stresses increase. Semi-trailers in the forestry industry of our
country have been in operation for quite some time. During this period, the technology of
harvesting and timber transportation has changed several times. The aim of the study is to
examine the axial loads arising from the movement of an optimally loaded timber truck
when moving along forest roads of various categories. This study is based on the
provisions of the theory of traffic in off-road conditions. To determine quantitative
indicators the methods of statistical equations and dependencies were used to specify the
coefficients of comparison of factor and effective attributes, as well as methods for
solving trigonometric equations and dependencies. The study describes the effect of the
dynamic loads arising in the coupling devices during the operation of timber tractors
equipped with a semitrailer pole carriage in difficult road climatic conditions. The article
discusses the role of improving the design of coupling devices and forestry road trains to
increase the volume of timber transportation and throughput by installing the drive on a
semi-trailer. Thus, the coupling weight of the road train becomes equal to the full weight,



which significantly increases the parameters of flotation on the forest roads of the lower
category. The tangential traction on the driving wheels should be ensured by the adhesion
of the wheels to the road, therefore, the redistribution of axial loads when the active
semitrailer pole carriage is used is very relevant. The obtained theoretical dependences
allowed the authors to determine the load redistribution coefficients from the timber truck
to the wheels of the semitrailer pole carriage in the process of timber transportation along
the forest roads of the lowest category to ensure the reliability of the timber truck and its
trouble-free operation.

Keywords: axial loads; semitrailer pole carriage; timber truck; weight on driving axes
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1. BBenenue

OcHoBHoe ycnoBue 3((HEeKTUBHON PabOTHI JIECO3arOTOBUTENBHBIX MPEANPUITHIA — PUTMUYHOCTb,
WCIIOJIh30BaHUE CE30HHBIX MPEHMYIIECTB U MaKCHMAJIBHOTO KOJIMYECTBA KaJCHIAPHBIX THEHW Toja,
a TaKke yBenudeHue koddduipenta cMmenHocTH [7].

PutmMuuHOCTE PabOTHI MPEANpPUATHS 3aBUCUT, IMPEXKIE BCEro, OT JIECOBO3HOI'O TPAHCHOPTA,
SBJISIOIIETOCS TJIAaBHOM COCTABIISIONICH KalTUTAJIbHBIX BIOXKEHUN M c€0ECTOMMOCTH JIECOTIPOYKIINH.

OnHuM U3 JEHCTBEHHBIX MyTeH MOBBIMICHUS 3(PQPEKTUBHON pabOTHI SABISETCS MPOXOAUMOCTH
JIECOBO3HBIX aBTOIOE3/I0B, OCOOCHHO IKCIUTyaTHPYEMBIX B JICCHBIX PailiOHaX CTPaHBI, U aKTUBU3ALIUS
konéc mpuuenHoro cocraBa [12]. B a3ToM chydae yBedMuYeHHME CLEIHOTO Beca aBTOMOE3a
JOCTHUTAETCS 33 CUET MCIIOJIb30BAHMS BECa, MPUXOISIIETOCS Ha OCh MIPULIETIA.

JlanHOE uCCcneoBaHUE MOCBALICHO W3YYEHHUIO B3aUMOJCHCTBUS 3BEHBEB CLEMKH JIECOBO3HOTO
aBTOIOE3/la TPU TepepaclpeieieHN OCEBBIX HArpy3oK, ICHCTBYIOIIMX HA JIECOBO3HBIM TAray
Y aKTHUBHBIN MOJYTPHUIICTI-POCITYCK, JIJIsl TIOBBIIICHUS WX HAJEKHOCTH |, KaK CICICTBUE, 0€30TKa3HOM
paboter [13—15]. Taxke mMOAy4YeHBI M TPHUBEACHBI (GOPMYNBI Ui pacuéTa Kod(PQHIIMEHTOB
nepepacIpeesieHus] OCEBBIX HArPy30K MPH BKIFOYCHUH aKTHBHOTO MOy TIPUIIETIa-POCITYCKa.

2. MaTtepuajibl U MeTObI

JanHoe wuccnenoBaHue OazupyeTcsi Ha TMOJOXEHHUAX TEOPHHM JBIKCHHS aBTOTPAaHCIOPTa
B yCIIOBUSAX 0e30pokbs. [Ipu ompeneneHnn KOJIWYECTBEHHBIX MMOKa3aTeIei UCIOIb30BaHbl METOBI
CTAaTHUCTUYECKUX YpaBHEHUH U 3aBHUCHUMOCTEHl C ompeaeneHUeM Kod(pQUIIMEHTOB CpaBHEHUS
(aKTOpPHBIX M pPE3yJbTaTUBHBIX IPU3HAKOB, a TaKXe METOJbl PELIEHUS TPUTOHOMETPHUUECKHUX
YpaBHEHUH U 3aBUCUMOCTEHN.

3. Pe3yabTaThl M UX 00CyK/AeHHe

HpI/I ABWIKCHUMU AaBTOIIOC3[lda C AKTUBHBIM IOJYHOPHULCIIOM HWMCCT MCECTO AOOIMOJHUTCIBHOC
nepepacupCaCiiCHUC OCCBBIX HArpy30K, BJIHMAIOMICC HA IMOTCHHUAJIBHYIO TATY OTACIIBHBIX ocend
aBTomoe3na [16]. Ha pucyHke 1 mokazaHa cxema CHJI, JICHCTBYIOUIMX Ha aBTOMNOE3]] C aKTHBHBIM
nputiennoM. B o01eM ciydae qBrmKeHHE aBTONOE3/1a HEpaBHOMEPHOE (YCKOPEHHOE) Ha TIOIBEM.

[To mpuBen€HHO# cxeme ompeaeseHne HOpMaldbHBIX peakmuii Ri, R, m R, He mpencraBusercs
BO3MOXHBIM, T.K. KOJHYCCTBO HCHU3BCCTHBLIX MPCBBIIIACT BO3MOKHOC 4YHCIIO ypaBHeHI/Iﬁ. I[J'[?[
OIPCACIICHUSA YKa3aHHBIX peaKL[I/Iﬁ paccMOTprUM OTACIBbHO 3JICMCHTBI ABTOIIOC31d, HAXOAAIIHUCCH
B paBHOBecun [8—10]. ITakeT moayxJbICTOB (XJIBICTOB WJIM COPTHMEHTOB), JICKAIIUNA HAa KOHHMKaX
aBTOMOOWJISI TAradya W MPHIENA-POCIyCKa, IMPH ONPEACIEHHBIX YCIOBUSAX OylIeT BIMATH Ha
nepepacrpeeieHue OCeBBIX HAarpy3o0k. [1oaTomMy mpeaBapuTEeIbHO Ha PHCYHKE 2 PACCMOTPHM STOT
MaKeT, JeKaIIUi Ha KOHMKaX B COCTOSHUM paBHOBecHs [11].



Pucynok 1. Cxema cui, 1eCTBYIOIIMX Ha JIECOBO3HBIN aBTOMOE3 ]

Figure 1. Diagram of forces acting on a timber truck train
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Pucynok 2. Cxema cui1, IeHCTBYIONIMX Ha KOHUKH JIECOBO3HOTO aBTONOE3/1a
Figure 2. Diagram of forces acting on the conics of a timber truck train

CocTaBiM ypaBHEHHS M ONPEAEIMM HOPMAJbHBIE PEAKIMU HAa KOHHMKax Tarada Ry, u pocmycka
Rin:

Ggcosaxls  (Ggsina+Pjg)xhg,

l l
Ggeosaxly — (Ggsina+Pj,)xh
_ Y9 3 g jg)*Mg1
Rin = l + l )
rae hgy — paccTosHHE OT IEHTPa TSKECTH TAKETa XJIBICTOB (TOJNYXJIBICTOB) 10 MIIOCKOCTH

neicTBust Kacatenbubix cuit T v Ty,

[Ipu yCKOPEHHOM JBMKEHMH Ha MOABEM HArpy3Ka Ha KOHHK TAradya yMEHBLIAETCS, 4 HA KOHUK
npunena-pocnycka ysenuuusaercs [17]. ITlnockocts neiicteus cun T, u Ty, Haxommtcs Mexmy
BEPXHHMH IUIOCKOCTSIMH KOHHMKAa M IEHTPOM TSKECTH MakeTa XabicToB [1—6]. Eciam XibIcThI
(TTOJTYXJIBICTHI) BBI3BIBAIOT OOKOBOM PACIIOp CTOEK KOHMKA, TO INIOCKOCTh JACHCTBUS KaCaTeIbHBIX CUII

Ta u Tn nepemMenacTeAa OmmKe K BCPXHHUM IIJIOCKOCTAM KOHHUKOB. HpI/I 9TOM PACCTOSAHUC hgl

YBEJIMYUBAETCS, U MPU MIPOUYMX PABHBIX YCIOBHSIX BEC MAUKU Ha KOHMKaX OyJleT mepepacnpeenaTbes
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6onee 3uauntenapHo [18]. [Ipu 3HaunTEILHOM GOKOBOM pacope hg1 YMEHBIIIAETCS, YTO MPUBOIAUT
K TOMY, 4TO BEC TPy3a Ha KOHHKaxX MepepacrpeiessieTcss MeHee 3HaunTensHo. Kacarenbubie cusl Ty
u T}, neficTByromye Ha KOHUKAX, MPH MPOYUX PABHBIX YCIOBHAX MPOMOPIHUOHAIBHBI HOPMAIBHBIM
peakuusim ot Beca naketa Ry, u Ryy,. it TOro 4to0bl MakeT XAbICTOB (MOMYXJIBICTOB) HAXOHUIICS

B COCTOSIHUH PABHOBCCHUA, HCO6XO,Z[I/IMOI

Ty + T, = Ggsina + Py, (3)
NI
Ryg "+ Ry - 4 > Gysina + P, (4)

rae 4 — Ko PUITMEHT TPeHUsI MEXTY XJIBICTaMU (TIOTYXJIBICTAMH ) U KOHUKOM.
MunumanpHOe 3HadeHune kodddummeHra g, KOTOpoe HEOOXOTUMO I YICp)KaHUS ITaKeTa

XJIBICTOB (TIOJTYXJIBICTOB) Ha KOHUKAX, OMPEAesieTcs Kak

chosa U= Ggsina, (5)
nJIn
__sina _ ¢
pu=-_-, =tga. (6)

PaccMoTpuMm  cuibl, JeficTByIOImME Ha AKTHBHBIM MOJMYHNPHUIET-POCHYCK NPH  JIBIKCHHH
(pucyHok 3), ¥ cocTaBMM ypaBHEHHE MOMEHTOB [19]:

YM = (Pun — Prp) “ hyp + Greosa - (I — 1) + Rinly — Rply +

] 7
+ Ty (hy — hip) + My — (Gusina + Pyy) - (hiy — hy) = 0. (7)

KacarenapHas cuma taru pCaIn3yeTCd 1o CUCIICHUIO, T. €.

Ryn = Ry 9, (8)
rae ¢ — Kod(QGHUIUEHT CIEIUIEHHS KOJIEC C JOPOTOM.
[lp JIBMOKEHWM JIECOBO3HOTO aBTONMOE3[d IO TPYHTOBBIM JoporaM (MSTKHH —TPYHT)
COMPOTHBJICHHE KAYCHHUIO OMPEACIICTCS Kak MOTepsAMH B IIMHE, TaK W B TpyHTEe (0Opa3oBaHme
kosien) [20—21]. CBoOoHas cHiia TATH OTPEASsSeTCs KaK

Pkn_an:Rn'<p_Rn'f:Rn(§0_f): 9)

rae f — xkoaddumeHT conpoTHBICHNS KaueHHIO.

YuureiBas, 94To
an =R, f 1, (10)
rae 1y — paauyc Kojeca.
Haxonum:

_ Gneosa-(lg=ln)+Rknlgt Tn(Rg—hip)  (Gusina+Pjn)-(hkp—hn)
lg—(@—f)hgp—fTk lg—(@—f)hgp—fTk

R, (11)



Pucynok 3. Cxema cuii, 1eHCTBYIOIIMX Ha aKTUBHBIN MOy IpULIETT
Figure 3. Diagram of forces acting on an active semi-trailer

Cuwrast [BUKCHHE PABHOMEPHBIM U 1, = U * Ry, momyunm:

i hkp_hn
B Gn(lg—ln)-(cosa—sma- lyTn )
n lg—(@—f)hip—fTk
Gglgl h ulhg—h
1 Iy lg

+
lg_(¢_f)'hkp_f'rk

G
B crarnueckom cocrosannmpu & = Qu K = 9 (.. HOPMaIIbHAs PEaKIUs COCTABUT:
n

Gylyl
o 4 Gally — 1)
nc — '

g
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(12)

(13)
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[Tpu nBrxeHnn ko3hHUIUEHT NepepacnpeieNieHnss Harpy3Ki Ha Kos€ca Mosynpuliena-pocimycKa
COCTaBUT:

hkp—hn)

(lg—ln)-(cosa—sina- ly=Tn

Rn
Y Igl
Rne (lg_(‘P_f)'hkp_f'rk)'(lg_ln+K'gT3)

l h w(hg-h
K—=—— g s (cosa+sma gl) 1+M
I3 lg l

g

K, = 'lg-l-

(14)

(lg—(@—f)hip _f'rk)'(lg_ln‘i'K'%)

Ecnn Tonkarouiee ycuine Pkp OT HOJYNPULENA-POCIIyCKa K TArady nepeaaércs 4epes «IblIuioy,

TO BCIIMYNHY P kp MOKHO OIPCACIIUTH KaK

hip—h
Gn(lg—ln)-<cosa—sina- ;gp—lnn>

P, = —
p (=1 (lg—(@=f)hrp—fTK)
Gn(lg—(@—f)hgp—fTE)sina
o—f
(lg—(@=f)hrp—fTK)

Gglgl . hg1
%-(eosa—sma-%)
3

(lg—(@—f)hgp—fTk)

X (142 (g = hip) = s Uy = @ = 1) iy = £ 1))

(15)

[Ipu paBHOMEpPHOM [BIDKEHHMM HOpMajbHasg peakius B cuenHoM ycrpoiictee N Oyzner
OIPEIEIATHCA:

Ryp—h
Gn(lg—ln)'<cosa—sina- lk;_lnn)

(lg—(@=f)hrp—fTK)

Ggl h
29°9°3 I3 g1
] (cosa+sma I ) (16)

— Gpeosa +

(lg—(@—f)hgp—fTk)

x (14 £+ (hy = i) = iy Uy = (@ = ) gy = £ 1))

Ha pucynke 4 mnokazana cxema cuj, JedcTByromux Ha Tarad. Omnpenenum R; u Ry mpu
PaBHOMEPHOM JIBHKEHUH aBTOMNOe31a ¢ Maioi ckopocteio (B, = 0).

XM =R(L—1g) + Mg + Mgy + (Pyy — Pr)hg + (Pkz — Pra)hg + (17)
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+ Ryq(lg — ) + Ta(hg - hkp) + Pkp(ha - hkp) o
—Ryly — N(lg + i) =0,

G,cosa + Ry, — Ry — R, — N =0. (18)

Pucynok 4. Cxema cuii, 1€CTBYIOIIMX Ha TIrad

Figure 4. Diagram of the forces acting on the tractor
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Tpumem:
Mgy + Mgy, = (Ry + Ry) f+ 1,

Pe1 — Pri = Ri(9 — f), (19)

Pyy — Pry = R,(¢ — f).
Haxonuwm:

R, = Gacosa-(L—la—£<p—f)-ha+f-rk) N
Gg(cosa(l-lg)-sinahg)
+ 3 X 0)

X [L=le=(@—=f) ha+f re+u(hg—he)|+

Pkp(ha_hkp)_N(L+lkp+(‘p_f)'ha+f'rk)
) .

+

CooTBeTCcTBEHHO, KO3(h(PULIMEHT NepepacpeiesieHusl Harpy3Ku

m, = o = e e +
2¢c Ga(L—1g)+ 9 3[ L2 nnlg kp
Gg(cosa(l-lg)-sina-hg)
+ 69(1_13)1(L_lk) Gnln(L+ ) X
Ga(L—-1g)+ ] + Iy (21)

X [L_lk—(‘P—f)'ha+f'7”k+#'(hg_hkp)]+

Pkp(ha_hkp)_N(L+lkp+(‘p_f)'ha+f'rk)

Gg(l-13)(L-13) Gnln(L+lyy)
Ga(L—lg)+—F———F - 2

+

rac RZC — HOpMaJibHas pCaKklud Ha 3aJHIOI0 OChb aBTOMOOMIIS IIpu CTaTUYCCKOM COCTOAHUU.

Harpy31<a Ha NEPEAHIOI0 OCh Tsraya CoCTaBUT.

R1 _ Gacosa-(L—la—£<p—f)-ha+f-rk) n
Gg(cosa(l-lg)-sina-hgy)
+ . X
L (22)

X [lk_(go_f)'ha_f'rk'l'tu'(hg_hkp)_.u'(hg_hkp)]_

_ Pip(ha=hip) +N(Uep+(@=F)ha+f k)
L .

CooTBeTcTBEHHO, K03(h(pumeHT nepepacipeaesieHus: Harpy3Ku
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m. = Ry _ Ggeosa-(lg—(@—f)ha+f 1)
1 Ric GglgH Gg-ta)l Gnlnlkp
] Iy

Gg(cosa(l-lg)-sina-hg1)

+ 1
Gg(-13)l;, Gnlnlip
Galat 1 lg (23)

X [le=(@=f)ha—fne+u(hg—hep) —p (hg— hip)] -
_ Pkp(ha_hkp)'HV(lkp+((P_f)'ha+f'rk)

,GgU-13)l Gnlnlgp ’
GalgH : o

rae Ry, — HopMmasbHas peakiys Ha MIEPEIHIO OCh TATaYa MIPU CTATUYECKOM COCTOSHHUH.
4. 3akar0ueHne 1 0CHOBHbLIC BLIBO/LI

Takum oOpazom, aHanu3 (GOpMyN IMOKazal, YTO MPHU OTKIIOUYEHHH AKTUBHOTO TMOJyIpHUIlera-
pocmycka TepedHsst OCh TsArada pasrpyxaercs, a 3aiHss, HaoOopoT, jorpyxkaercs. Ilpu
MIPOEKTUPOBAHUH JIECOBO3HBIX aBTONOE3/I0B C aKTUBHBIMH HOJyIpULIETaMH HEOOXOJUMO B pacuérax
YUUTBIBAaTh I€pEpaclpe/ieieHue Harpy3okK M OINpeleniaTh Haubosee palyoHAIbHBIE OCEBbIE

Pa3BECOBKH.
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