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®YHJIAMEHTAJIGHBIE PEIIERUS IJIS MHOT OCJIOMHBIX
TPAHCBEPCAJIbHO H30TPOITHBIX OCHOBAMIA

IIpusodumcsa peuienue 3a0a4u 0 6030eiicmeuL NOBEPXHOCMHOU HOPMANLROL HAZPY3KU
Ha YRpy20e MPaHCEepcaTbHO-UIOMPONHOE OCHOBARUE, COCMOSUEe U3 20PUSORMAIBHO 3ane-
2aiowyux cnoes. Caou cuumaomes Heozpanuyennvimy. 3a0aua pewiaemca 6 o6vemnoii nocma-
nosxe. Memooduka peuienust 0CHOBAHA HA UCNONbL308aHUY npeobpasosanus Pypue.

Knouesuie cnosa: nanpsoicenno-0egpopmMoMuposannoe cocmosnue, mpanceepcatbho
U0MOPONHOE NOLYNPOCMPAHCIMBO, COCPEOOMOYERRAA CUAA.

Hzyuenne coiicte 1 HJJC cloMCTBIX yOPYTHX Tea UMeeT 60JIbIIoE 3Ha-
YeHKeE M LIMPOKMI JUana3oH MPUIIOKEHHH B reOMeXaHHKe, MEXaHHKE TPYHTOB M
reodmsuke. TlopoaHsii MaccuB, Kak INpPaBHIO, IPEACTABISET coboi MHoro-
cnoHoe Teno. IIpH 3TOM OTAeNBHEIE CIOH, COCTARMSIONIHE MACCHB, MOTYT GBITH
aHU30TPOMHBIMH. B GonbIIMHCTBE CBOEM TDYHTHI M MOPOJIHEIE CIIOM SIBJIIOTCA
TpaHCBepCaIbHO-H30TPOIHBIMH.

OpuuM M3 nepsbiX, Hanbonee noyHo u3yyusmuM HJIC TpaHcsepcan-
HO-H30TPOIIHOTO  CJIOS, TOKOALIETOCS HAa JKSCTKOM OCHOBaHMM, Obul
C.I. Jlexunuxuit [1]. Hccneqopannem HIIC MHOroc/iofHOro TpascBepcanbHO-
M30TPONIHOTO TIOJYTIPOCTPAHCTBA TAloKe 3aHMMANMCh TaKMe aBTOPHI, Kak
HP.Tapr u P.K Illapma [2], C. Cunr [3], ILK. Xagxypu u C. Bosan [4],
X. Kyo [5], Y. TIsu [6]. Bonee nosmbiit 0630p pabot npusesieH B [2].

Ocoboe 3HaueHHE KaK AJIA TEOPUH, TaK W U1 NPAKTHKH MPECTABIAIOT
co60ii aHANMNTHYECKHE BEIPAXKEHHS IJI1 OCaiKH CBOOOMHOM MOBEPXHOCTH CIIOH-
CTOro MOJYNPOCTPAHCTBA, BBI3BAHHOH NEHCTBHEM €IHMHHYHOM COCPENOTOMEH-
HO# CHUIBI M Ha3hIBAEMOI ApoM ocHoBaHM:A[ 7-9].

B nanHo# paGoTe omMchIBaeTcs MOAXOA K m3ydeHmo obsemuoro HJIC
MHOT'OCJIOMHOTO TPaHCBEPCATHHO-H30TPOIIHOIO MOJYIPOCTPAHCTBA B Cilydae
BO3ZICHCTBHA HA HOJYNPOCTPAHCTBO HOPMATbHOH HAarpys3KH, pacrpeiesieHHOH
O HEKOTOPOM IIIOmaqd Ha €ro MOBepXHOCTH. Taxke MONYYeHHl aHAMTHIE-
ckue OpMYJTBI LIS slep OCHOBAHMI U CJIOS, NOKOAIMerocs Kak Ha Heaedop-
MHAPYEMOM, TAaK M Ha yNpyroM ocHoBaHMM. JlaHHBIH MOAX07 MOXeT GBITH
MCIONBL30BaH M I MOJTyYeHH s petreHus s Gonbmero komiecTsa cioes [10].
OnHaKo B CHITy TpOMO3KOCTH (JOPMYII, 31eCh IIPHBOAATCA KOHEYHbBIE GOPMYIIBI
TONBKO 1A CJIOS Ha HeAeOpMHUPYEMOM H YIIPYTOM OCHOBaHMSIX,

Htak, paccMOTpHM MHOTOCJIOHHOE TPaHCBEPCATBHO-H30TPONHOE OCHO-
panue. Ha ero moBepXHOCTH BO3[eHCTBYeT HOpMallbHas Harpyska, pacrpeje-
JNIeHHas TI0 HEKOTOPOMY 3aKOHY. ByneM mipezmonararts, YTO MacCOBbI€ CHJIBL OT-
CyTCTBYIOT. B nanmoli paGoTe paccMaTpHBaIOTCA YCIOBHS MACATBHOTO KOHTAKTa
MEXIY CIOSMH, XOTA pa3paboTaHHBI METOJ| MO3BOMNAET YUMTHIBATE M ApYTHE
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THNBI YCJIOBHI. YPaBHEHHS PaBHOBECHS M TPaHHMYHbIE YCJIOBHA U CNOA 3ari-
ceipatotcs B Buze [11]
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IZie HHJIeKC j 0603HAYaeT HOMED CIIOA; 1 ~ KONMYECTBO cIoeB; (C),, k,1=1,6 —

|z, 1653 |, =0,1=1...3, j=1..n,

MATpHIIa YIPYTHX KOHCTAHT, CBA3BIBAIOMAs HANPDKEHN ¢ AedopMalmsamMH (T.c.
KOMIIOHEHTHI HANPSKEHUH G, =0, ,0, =0,,,0; =0,,,0, =0,,0, =0,,,06, =0,
¢ neOpMAIMAMH €] = Exy,E) =€ y,,83 =€;,€4 =2€,,65 =26x,,E6 =2€y,).
Jlna TpaHCBEPCATBHO-H30TPOMHONM CpelBl CYINECTBYET HalpaBJICHHE, B
NaHHOM CJTy4ae BEPTHKAIBHOE, IIOBOPOT BOKPYI KOTOpOro Ha mobofi yron He
BJICHET 3a cOo0OM H3MEHCHHME YNPYTHX CBOKCTB, a €€ COCTOSNHHME ONpenesaeTcsa
saganpeM natu KoHctaHt: E,v,E,,v,,G, . 3geck E,v, — mogyne IOHra u
ko3¢ duument [TyaccoHa B TOpH3OHTAIBPHOH IJIOCKOCTH (MIIH IUIOCKOCTH H30-
tporim); a E,,v,,G, — momyms IOHra, xoagdmument Ilyaccona m mMomyns
CHOBHra B BEpTUKAJLHOM HanpaBjcHHH. MaTpuua ynpyrocTH HMeeT Cleayro-
i Uz (32 BEpTHKAIBHYIO OCh IIPUHATA OCh 2):
I-v,v, VitV,v, Vv, +V, v,

0 0 0
EE,A EE,A EE,A
v, +V,V, I-v,v, 1 v, +V,v), 0 0 0
EE,A EE,A E.E,A
v, +V,V, v, +V,V, 1-v? 0 0 0
E.E,A EE,A EfA ’
0 0 0 G, 0 0
0 0 0 0 G, 0
0 0 0 E,
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JIns HaxoXOeHWs pellleHHs NOCTAaBICHHON 3aa4yM BOCIOJIB3YEMCS Me-
TOAOM, ONMCAHHBIM B [6]. B manpHeAMX BBIKJIaJKaX BepXHHMH MHIEKC j OImyc-
KaeM, ToJpa3yMeBas, YTO BBIKIaJKH BEAYTCH I Kaxzaoro cios. [Ipeacransem
HepEMEIICHHS B CJICAYIOLIEM BHJIE:

eclM S, #S,,
Za¢1 +a¢3
i=1
L D, 6(/)3
u, =y ———==
Y Zl dy & ()
2
u —Za, 6(01
€ciM s, =5,

Y ay T’
0 0
e =G (azl T a(pl] %P
rae
. (C—c ) (C+cypy +2¢,,) +(_1)i+1 (C+ec ; C—=cyy—2¢,,) =13

4c,5C,, 4c,,C,,

c
s, =, [-%, ,/cuc” ,Z, =SZ.

B o6mem cirydae ympyrue napameTpu TaKOBBL, YTO S, #5, . 1TOrAa ¢
YH9ETOM JaHHOTO OOCTOATENLCTBA BEMYMHEI, BXoJAImKe B GopMyIsi (2), HMEIOT
clemyomui Buy (B fansHeimem OyaeM paccMaTpHBaTh TOJIBKO STOT ClydaH,
TaK KaK Cllydaii s, =s, MOJIy4aeTcs C IIOMOIIBIO MPEIELHOTO [IEpexoa):

Cy ~C,,S’
(c13 +C,)s

IToxcramia Beipaxenus (2) B (1), naiineM, 9To Kaxgad U3 QyHKUMA @;

JOJDKHA YJOBJIETBOPATE YPaBHEHHIO

i =
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—5t—5 a —5 |0, =0,(i=1,2,3),

ox* oy’ az
a TaKKe CHCTEME TPAHHYHBIX YCJIOBHMH, KOTOpPBHIE IIONY4alOTCS MNOJCTAaHOBKOM
BeIpaxkeHuit (2) B HCXOMAHBIE TPAHHMYHEIE YCIIOBHS.

Jlns pemeHHA choOpMyIHPOBaHHON BBINIC CHCTEMBI YpaBHEHHH IpHMe-
HuM npeobpazopanue @yphe N0 MEPEMEHHBIM X, V:

fF(wl,w2)=% I !f(x,y)e“"“"*yw’)dxdy .

Takum oOpa3oM, NoiydaeM clieayonue oObKHOBeHHbIE MU depeHim-
anpbHBIE ypaBHEHMA U1 TpaHcopManT GyHKumii ¢,

d(pl
dz?

-—SW(])l

rae WX =w’ +wa.

O6mee pelleHHe NaHHBIX YPaBHCHMH MPEACTABISICTCA B CICAYIOMEM
BHfe (3/ech BO3BpaiaeMcs K HMHACKCY j, T.K. Il KaXIOTrO CJIOS KOHCTAHTHI
CBOH):

¢l =Cle™ +Cle™" . 3

Eci noacTaBUTh BhIpakeHMA (3) B CHCTEMY I'paHMYHBIX YCIOBHH, TO
TIOJy4HTCA CHCTEMA JIMHEHHEIX ypaBHeHHH OTHOCHTENEHO KoHcTanT Cj . JlaH-
Has CHCTEMA JIOBOJILHO IPOMO3/Ka, MOTOMY MpecTaBiseTcs Hejiecoobpa3HpIM
pelaTs ee ¢ IIOMOLIBIO CHCTEM KOMITLIOTEpHOH anreGpel. B Hamem cimydae pe-
IEHHe MPOBOAWIOCH C MOMOMBI0 MeTona Kpammepa. CTOMT OTMETHTH, YTO B
JaHHOM cilydae (JeHCTBMsS HOPMALHON HAarpy3kd) MOXHO 6e€3 orpaHHYeHHsA
obumocTn monoxuth Ci, =0 . B MTOre HEKOTOpHIE M3 YpaBHEHHH CHCTEMBI
CTAHOBATCS JMHEHHO 3aBHCHMBIMH M TakuM o6pa3oM yMeEHbIIaeTCs MOPANOK
CHCTEMEL, H, CIIeJOBAaTENILHO, OHA YTIPOINACTCA.

Omyckas IPOMEIKYTOYHEIC BLYHC/ICHHSA, IPHBEACM AHAJHTHYECKHE BEI-
paXKeHHs Y1 AASP OCHOBaHMH JUIA CJIOs, MOKOSAIIErocs Ha HeaedopMUpyeMOM
OCHOBAHHMH, M JUI1 CJIOS, JKECTKO CHEIUICHHOrO C yIPYFTHM MOTYIPOCTPAHCTBOM.

B nepBoM ciTydae spo HMEET CIICAYIOMMIA BUL:

P(w)
=0 ]
U, | () = j o) ey ™

@

rae
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3 56
Jlns criosi, CIEIUIEHHOTO ¢ YIIPYTHM OCHOBaHHEM, QyHKIuH P 1 Q ume-
10T ropasno 6osiee clnoXHbIA BRA:

P(w)" (((klszal — K305 (%) (kLkix kgxksz)(\_“‘ezhws')

1+ e"“” o, — (14 Y1 +e™)ort) -
) 1+ ¢ 3+ e Mgk, —(L+ e X1+ e ek )oy —ag)+
ol (K KL ol (<] + €7 % Py o

1
HI 2 (1P e 4 gy gt o2 (1 4 g2t i
_*_czhw(sz-ﬁl)) + +k1 k2 o (l + eZhwsl + eZhws2 +ezhw(52ﬁl))+
1 ] | .
HE K o (1—e™™ — e 4oy 4 il k2 o (1 462 — 2™ g2y 4

HE I 0 (1 =™ 2™ 4P ) LKL K2 a2 (<1 et )y 4
HI+e™ KL (A (<1 +™ o + L+ o) +
HE (10 + (1 4+ )ad) + K2, (<14 €™, (~1+e™™ ol +
H1+e™ o) ~(=1+™ K, (-1 +€™™ g +(L+€™™ ) )

C nomomgsro npencnword mepexofa HeTpyJHO YOemuThCs, YTO VI

CJTy4ast H30TPOIHOrO CJOS M MOTYTIPOCTPAHCTRA 3TH GYHKIHMH COBNAJAIOT C U3-
BECTHEIMH pemeHwIMH (4, 5].

Ha npaktuke apo6s Pw) ya00HO IpeCTaBIATE B BHAE
Q(w)
W) _crgw)
Q(w)
rae C= Q(( )) — KOHCTAHTa, COOTBETCTBYIOINas pEUICHHIO byccHHecKa
W-—)ou w

[12], g(w) — roankas dyHKups.
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BripaxxeHne Wil KOHCTaHTH C B PaCCMOTPEHHBIX CIIyHMadX HMeeT clie-

AYIOUIM BAL,
- 14 cyiosi Ha HefeGOpMUpPYEMOM OCHOBaHUH

1 _ ke -k
27 co(KyKy, —kyks;)
- 1A CJIOA, CHEIUIEHHOTO ¢ YTIPYTAM MOJIYIIpOCTPaHCTBOM,

L ko —ka
27 Cg(kioks, ~Kpks,)
QW) = ok (e (i, = Kk, 3 (~4e™ 0 )+, (14 €™ )L+ €77 )y
(L e™i) =1+ ™™ )a)) + kL, (~4e™ K] ! + K (-1 + ™1+ +
H(1+ )1+ €™ )al))) — (o) (—(=1+ ™™ )(=1+ ™™ )k K} ) +2(1+6™™ +
et gehvidesd 4 emeba )il kel el — (<1 ™) (=14 e )k ki) ) e - o)) +
el 02 (~(—1+ €™k} KL, (kL (-1 + €™ ) + (L +e™™ ) + K3, (-1+6™™ )ar) +
H(1+ ™ )a2)) + KL KL (K (—(=1+ € )kl (A + ™oy +(-1+€e™™ ) +
K (1 €5 P gl g gy o (1 4 g Y]+ )a)) +
H=14 ™k (K0 +e™™)a? +(=1+e™™)al) —k2 (=1 + €™ )a) + (1+e™™)ad)) +
K2 (=14 6™k, (1 + ™)) + (=1 -+ €™ ) + Ky (~(1+ ™) (=1+ ™™ )ar; —
(1 + ™ g T gt . Z g2y Ll (k2K (KL (<1 + €™+ ™) +
{1+ PV gtV Bl )2y (L] 4 K] (14 ™ )] +
+(1+ ™ )al)) + KK, (1 + k], (L + ™)) + (-1+ €™ )af) -
KL ((~1+ €Y+ e )l 4+ (L €™ 4+ 627 — get i 4 gTvCl g2y 4
L (I (K (1 + ™™ )] + (L+ €™ 4 e — et o gmaivinygt
H=1 ™)1+ e )o?) 15, (1 + ™™ (-1 + €™ ol +
(14 e g g — getvie) 4 el yg ) 4
I (K, (1 + €27 4 €7 — g oy Himeiin)yg) 4
H(1+ )1+ € )al) + kg (1 + ™ 462 —

_4etw i) | g2yl L (1] 4 g2 )(1 4202 )))))).

Vicnons3oBanue dopmyist (4) B TOM BHIE, B KOTOPOM OHa NIPUBENICHA,
P(w)

W)
HEKOTOphIM BhIpaxkeHneM [3 - 5] Tak, uTo6bl HHTerpan B (4) Opancs aHamMTHYC-

cku. Jla ciTydas, KOrAa NOJyIPOCTPAHCTBO H30TPOIHO, 3a4acTyI0 MONB3YIOTCH
B3STHEM HECKOJbKHX WICHOB PAa B CJCAYIOEM IIPEACTaBICHAH:

ABNAETCA KpalHe 3aTpyIHHHTCIBHBIM, NMO3TOMY Apobh NpHODIDKAIOT
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P(w/h) _ C + e"’“i a,w", ’ )

Qw/h)
P(W/ h) 2w
——C .
Q(w/h) ‘)e
BriGop IBOMKA CBS3aH C OLEHKOH aCHMITTOTHHYECKOIO NOBEACHHS (yHKIMH
P(w/h)
Q(w/h)

VISl TPaHCBEPCAILHO-H30TPOITHOIO MacCHBa OKA3hiBAECTCSA HEYJA4HOHM, TaK Kak
TpeGyeTcs JOBONMBHO GONBIIOE KOJNMHECTBO WICHOB DAla, MIA Xopome# ar-
NPOKCHMALHH.

Hamu mpepnaraercs cledyloliee NPeACTaBleHHE M1 MCXOIHOM QyHK-

roe a, — koapdummenTs psana MaknopeHa ¢yHKUMH [

Ha OeckoHewHocTH. OIHAKO TOIBITKA IIpHMEHHTH JaHHBIA TOHXOJ

11702}
P(w/h) 2w, %
— 2 =C, +e7™ > a L, (W), 6
o/~ C 2.2 () ©
rae L, — monuuoms! Jlareppa, a, = !e“” (%—cl)e“zm(w)dw — KO-

>dpduupments Oypre. AHATMTHUECKOE BBIYHCIICHHE STHX KO3)QHIMEHTOB He
Bcerja Bo3MoxHO. OHAKO IPH KOHKPETHHIX YHpPYTHX TMOCTOSHHBIX HX JIETKO
pacuMTaTh YMc/eHHO. [T ciTyyast clos Ha YIPYTOM OCHOBaHHH B (opmyite (5)

57 3aMEHACTCS Ha s% .
Ha puc. 1, 2 npuBeeHs! mpuMepsl ykazanHoro npubmmkenuns. Ha puc. 1
I714 ciios Ha HegedopMupyeMoM OcHOBaHHH. IIpH 3ToM OBUTM B3ATHI CHERYIO-
me ynpyrue cpoiicta cios: E, =E, =10"Ila,v, =v, =0,3,G ,=0,35G, . B
3TOM CJTyHae MoJIydaeM cieXyIoue 3Ha9eH1 Ko3)PHUIIUEHTOR:
a,= -6,45788-10""Ta”,a, = 1,56765-10"'la™",a, = 4,38728-10"Ia™
Ha puc. 2 npuseied napuMep NpHOIMKEHHS VLA CJIOA HA YIIPYTOM OcC-
Hosanuu. Ilpu 5ToM GBUTH B3ATHI CIACAYIOMHE YIPYTHe CBOMCTBA CJIOS H TIOMY-
MPOCTPAHCTBA:
E'=E. =10"Ma,v! =v! =0,2,G =0,35G!,
E?=E?=5-10°TIa,v? =v? =0,3,G} =0,2G!
B naHHOM cliydae uMeeM CleAyIomue 3Ha49eHHA KopPHIHEeHTOB:
a,= 7,89831-10™"Ma”,a, = 3,79173-10°1a~,a, = -1,51824-10"'TTa™",
U B TOM, U B IPYTOM CJIy4asx » IPHHAMAIOCH PaBHbIM 2.
MaxcHManbHas OrpemHoCTs He npeBbimacT 10 % u, Kak U3BECTHO H3
Teopun pauos Dypee, OyaeT yMeHbIIAThCA NPH HOOABIECHHAN HOBBIX WICHOB pA-
aa.

143




[image: image10.png]Mapectua Tynl'V, Hayxu o.3emne. 2011. Beu. |

)MMJQMN
4% 10‘.‘:“’ |
nxnl
it |
1.x»m““

Puc. 1. Ilpumep annpokcumauuu Ha OCHOAHUU Pa3NiodiceHun 6 pad Pypoe
014 C/1OA HA HedePOPMUPYEMOM OCHOBARUU

Piw/hl/Q L)

1ax10-10
Lxi-BL

a.x10-1t : % L

e . e v

Puc. 2. Ilpumep annpoKcumMayi Ha OCHOSAHUN pA3nodicenun 6 pao Pypve
0N C105, CHENNIEHHO20 C NOTYRPOCMPAHCMBOM

B HTOre Ha OCHOBAHHMH YK3aHHOrO NpuGMmpKeHNs uHTerpat B Gopmyrne (4)
GepeTca aHANMTHYICCKA M BEPTHKANBHEIC TIEPEMEINEHHs! IPaHMI ClIoA OT cocpe-

JOTOYEHHOM BEPTHKAILHOM CHIIBI HMEIOT CIICyIOMM BUA (1 = \/xz +y?) :
_C, 1 (r/h)? +2s,(~1+2s,)
MOk e LGy T 4D (e by + 45D

TpuseneM rpaduku (puc. 3) nepeMelleHnH MOBEPXHOCTH OCHOBAHMS,
BHI3BaHHBIX COCPEJOTOMCHHOHM CHIIOH, Ui TpexX CiIydaeB: yUpyroe IoJympo-
CTpaHCTBO (CIUIOMIHAA KPHBas), CIoH Ha HeleGOPMHEPYEMOM OCHOBAHHMH (JUTHH-
HHIH [TyHKTHp), CJIOM Ha YNIpYroM HOJYNpOCTpaHcTBe (Menkui mynkTup). I'pa-
pHKH CTPOUICH B COOTBETCTBHH C TOMYHEHHEIMHE BhIIIE NIPUOIIDKEHHAMH.

Takum 06pa3oM, NONyqeHHl pemieHHs AIA Ciaydas BO3JiEHCTBHS HOp-
MaJIbHOM HArpy3Kd Ha YNpYroe MHOroCNHOHHOE TPaHCBEPCATBHO-H3OTPOIIHOE
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ocHoBanue. [IpHBeaeHE aHATHTHYCCKHE BRIPAKEHHA UIA SACP OCHOBAHHUA JUIA
Clly4asi ympyroro clos Ha HeneOpMHpYEMOM H yIpyroM ocHoBaHuax. IIpex-
JIOXEH MOAXOX IS AaNNpPOKCHMAlMH SApa OCHOBAHHSA C HOMONIBIO IOJMHOMOB
Jlareppa. IIpuBeIHEI NPHMEPH! AIPOKCHMALIHH.

-
T W o o o
i

10

29 23 30

Puc. 3. Ilepemenienun nogepxrocmu 014 paziudHbIX MUN0B OCHOGAHUA

VkazaHHble pelieHHs MOTYT OHITE HCHOJIb30BaHBI IIPH aHANM3E Harps-
XKEHHO-1e(POPMHPOBAHHOTO COCTOSHHS TPYHTOB, BBHI3BAHHOTO IOBEPXHOCTHO#
HarpysKko.
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A.V. Krupoderov
FUNDAMENTAL SOLUTIONS FOR TRANSVERSELY ISOTROPIC

MULTILAYERED
The problem of act of normal loading on transversely isotropic half-space consisted
from horizontal layers in is solved. The layers are unbounded. Problem is solved in 3D. The

method of solution is based on using of Fourier transform.
Keywords: stress-strain state, transversely isotropic half-space, concentrated force.
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0.B. Mopo3sosa, acn. (Poccus, Mocksa, MITY)

PA3PABOTKA TEXHOJIOI'MHA KOHIAIIMOHHPOBAHHSA
OBOPTHBIX BOJ 'OPHO-OBOI'ATHTEJIBHOI'O IPON3BOACTBA

IIpogedernbiMU UCCAEO0BANUAMY OBOCHOBAHA BOIMONCHOCMb CHUNICEHUA KOHYeH-
mMpayuu Medu 6 CMOKAxX 1eXCanbix X6ocmos obozamumensrox gabpuk 0o 0,15 u menee m2/n
UOHA Medu, YUMo Npuemiemo Ol UCHONLIOBAHUR MAKUX 800 6 MEXHONO2UHECKUX NPOYeccax

usMenvyenuA U gromayuu.
Knrouesoie crosa: 20pHo-0602amumenvHoe npouseoocmeo, Gromayun, mexnonou-

Yeckue npoyeccol.

CTOKM XBOCTOXpaHWIHI] oCoraTuTeNbHBIX (abpHK OJHOBPEMEHHO
Npe/ICTaBMOT coGOM MCTOUHHK LICHHEIX KOMIIOHEHTOB M MCTOYHHK 3arpssHe-
HHA oKpyXatomeli cpeasl. HeraturHoe Bo3eficTare 0GyCIIOB/IEHO 3arpsA3HEHH-
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