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Annomayus. O6paboTKa MOYBBI — Ba)KHEMIIIee 3B€HO B TEXHOJIOTHH BO3ZIENIBIBAHHS CEIbCKOXO3SHCTBEHHBIX
KyInsTyp. B HacTosmiee BpemMs Ha 06pabOTKy MOYBHI B cpegHEM Npuxoautcs 35-40% sHepreTHUecKux 3aTpaT
Bcero o0bemMa MoJNeBEIX padoT u 10 20% dHepruu, MoTpedIIEMOil B CEIIECKOM X03sicTBe. OOpaboTKa MOYBEI
MO3BOJISIET PETYIMPOBATh BOJHO-BO3IYIIHBIN PEKHUM, HHTEHCHBHOCTh OMOJIOTMYECKHUX HPOLECCOB M MOAIEP-
KHMBaTh HEOOXOJMMOE PUTOCAHUTAPHOE COCTOSHUE ITOYBBI U TIOCEBOB. DHEPrOEMKOCTh U Ka4eCTBO 00pabOTKU
MTOYBHI 3aBUCST OT CTEIICHNU COBEPIICHCTBA TEXHUUECKUX CPEICTB. MaTeMaTHuecKoe MOAEIHPOBAaHHE MIpoIIec-
ca 00pabOTKH TOYBBI Pa3JIMUYHBIMU ITOYBOOOPAOATHIBAIOIIMMU PA0OYHMHU OpTaHAMH SIBJISETCS aKTyalabHOU 3a-
na4el, MOCKOJIBbKY MO3BOJISeT pa3padorarhk Oojiee CoBepLIeHHBIE YHEProd(h(PeKTUBHBIE TEXHUUECKUE CPEACTBRA.
Amnanmm3 pabodero mporecca BHIIIOTHSICS ¢ IPUMEHEHHEM aHATUTHICCKAX OCHOB 3eMIIEACTHUCCKON MEeXaHIKH
U TEOPETUYECKUX OCHOB YIPYTO-BSI3KO-TUIACTHICCKOTO Pa3pyIICHUs [TOYBEHHOMW CPENBI C YUSTOM €ro Hamps-
KEHHO-71e()OPMUPOBAHHOTO COCTOSIHHS, METOAOB MMHTAIMOHHOTO W (pH3MYecKoro MojenupoBanus. [lomy-
YeHHbIe JaHHbIe 00pabOTaHBl METOAAMH MaTEMAaTHYECKOTO aHAIIN3a U BEPOSITHOCTHO-CTATUCTUYECKHUMHU METO-
namu. B pesynpraTe MUKIMIECKUX KOJIEOaHWH KOHCOIH, KOTOpOi 000pyIOBaH HAKOHEYHHK, 33 CYET pacIpo-
CTpaHeHHs BOJIH JieopMalliy BIepean o0pasyercs cxkarasi 30Ha MOYBEL. B MaTeMaTH4ecKol MOJIENH, OMUCHI-
Barollel MpOIecC pa3pylleHUs] MOYBbl HAKOHEYHHKOM C KOHCOJIbIO, COYETAETCs CTAaTHYECKOe pas3pylleHHue
MOYBHI M pa3pylICHHE HA OCHOBE PaCcIPOCTPaHEHUs BOJH AedopManni KOHCOIBIO. Y CTAHOBIIECHO, YTO 00IIee
CONPOTHBJICHHE Pa3PhIXJICHUIO BO3PACTACT MPSMO NPONOPLUUOHATEHO NMPH YBEIHMYSHUH TINIYOWHBI pa3phIxiie-
HHUS, TI0 TTApabOJIMUECKON 3aBUCHMOCTH C YBEJIMYEHHEM IIHPHHBI HAKOHEYHHUKA, CIIaJaloIIero YCKOPEHHO MpH
YMEHBIIICHIH TOJNIIHHBI KOHCOJH, MPHOOpETaeT HauMEHbIIIee 3HaYeHUE, KOT/Ia JIMHA KOHCOJIH IMpHOOpeTaeT
3Ha4YeHUE MIMPHUHBI HAKOHEYHHWKA. TakuM 00pa3oM, MpH NMPOEKTUPOBAHHH MMOYBOOOPAOATHIBAIOMIAX MAIIUH
JUISL CHYDKEHUSI SHEPrOeMKOCTH MPOLIecca pe3aHusi MOYBbI: HEOOXOJMMO YUHUTHIBATH TTOJIOKUTEIbHBIE Ka4eCTBa
KOMOMHHPOBAHHOTO Pe3aHHs MOYBHI; 000pyHIOBaTh 3yOIbl paboUYNX OpraHOB KOHCOJIBHBIMHU IDTACTHHAMH, YC-
TaHABIUBAsI NX HA JIOOHOU IIOBEPXHOCTH.
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Abstract. Tillage is the most important link in the technology of cultivating agricultural crops. Currently, soil
cultivation accounts for on average 35-40% of the energy costs of the total volume of field work and up to
20% of the energy consumed in agriculture. Soil cultivation allows you to regulate the water-air regime, the
intensity of biological processes and maintain the necessary phytosanitary condition of the soil and crops. The
energy intensity and quality of tillage depend on the degree of sophistication of technical means. Mathematical
modeling of the process of soil cultivation with various soil-cultivating working bodies is an urgent task, since
it allows the development of more advanced energy-efficient technical means. The analysis of the work
process was carried out using the analytical foundations of agricultural mechanics and the theoretical
foundations of elastic-visco-plastic destruction of the soil environment, taking into account its stress-strain
state, simulation and physical modeling methods. The obtained data was processed by methods of
mathematical analysis and probabilistic-statistical methods. As a result of cyclic vibrations of the console with
which the tip is equipped, due to the propagation of deformation waves, a compressed soil zone is formed in
front. The mathematical model describing the process of soil destruction by a tip with a cantilever combines
static destruction of the soil and destruction based on the propagation of deformation waves by the cantilever.
It has been established that the overall resistance to loosening increases in direct proportion to the depth of
loosening, according to a parabolic dependence with increasing tip width, which decreases rapidly as the
thickness of the cantilever decreases, and acquires its smallest value when the length of the cantilever becomes
equal to the width of the tip. Thus, when designing tillage machines to reduce the energy intensity of the soil
cutting process: it is necessary to take into account the positive qualities of combined soil cutting; equip the
teeth of the working bodies with cantilever plates, installing them on the frontal surface.
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BBenenne. B nocienHee BpeMsi B CeIbCKO-  OaTBHIBAIOTCS METOIbI OLIEHKH 3(deKkTrBHOCTH
XO3SHCTBEHHOM TPOU3BOJICTBE PE3KO BO3pOC  (DYHKIIMOHMPOBAHUS B PA3IMYHBIX 30HAX C yue-
MHTEpEC K MOMCKY M pa3pabdOTKe HOBBIX METO-  TOM €€ pabOTOCIIOCOOHOCTHM M HAJEKHOCTH B
JIOB U CHOCOOOB, 00ECICUMBAIONIMX CHIKEHHE  Tpoliecce sKcrutyaranuu [9-12].
SHEPrOEMKOCTH ¥ TIOBBIIIEHHE KauyecTBa TEXHO- Ilpu sToM 00OCHOBaHWE KOHCTPYKTHBHBIX
JIOTUYECKHX TPOIIECCOB 00PaOOTKH MTOYBHI. MapaMeTpoB HOBBIX CIIOCOOOB 00pabOTKM MOY-

Ha arporexHu4eckue MmoKa3aTel U TATOBOE BBl U THIIOB pabOYMX OPraHOB, IPHHIUITHAILHO
CONPOTHUBIICHHE T0YBOOOPAOATHIBAIOMIMX Ma-  OTJIMYAIOIIUXCS OT TPAAWUIMOHHBIX IIPHEMOB,
IIMH 3HAYUTEIHbHOE BIMSHHUE OKAa3bIBAIOT (PM3U-  NPUMEHSIEMBIX Ha MPAKTUKE, HEBO3MOXXHO 0€3
KO-MEXaHWYECKHE CBOICTBA MOYBHI (YAETbHOE  PACKPBITHS TEOPETUYECKHMX OCHOB MX B3aHUMO-
CONPOTHUBIICHHUE, BIAXKHOCTh M TBEPAOCTb MOY-  JAEHCTBUS C MOYBOH C y4ETOM €€ N3MEHSIOUINX-
Bbl, KO3()(HUIIMEHT TpEeHUs TMOUYBBI O CTalb, ad-  cs CBOMCTB. [y 3Toro Heobxoanma paspaboTka
pa3MBHBIC CBOMCTBA MOYBBI), U3MEHAIOIINECS B MOJAEIM Ipoliecca B3aMMOJCHCTBHA pabodmx
3aBUCUMOCTH OT HMOTOAHBIX YCIIOBHH, CEBOOOO-  OpPraHOB C IOYBOH, 00ECHeUMBAIOIIEH BO3MOXK-
pOTa KyIbTYp, BHECCHHUS B IOYBY MHHEPAIBGHBIX ~ HOCTH OIPEICNCHUS M aHalu3a arpoTeXHUYe-
Y OPraHWYECKUX yJOOpPEHMH M T. . DTH BOIIPO-  CKHUX W JHEPreTHYECKUX ITOKa3aTeseil mpormecca
Chl JIOCTAaTOYHO IIMPOKO HM3yYeHBI B paboTax  0oOpabOTKH TMOYBBI W OOOCHOBAHHMS WX KOHCT-
MHOTHX aBTOpOB [ 1-4]. PYKTHBHO-TEXHOJIOTHYECKHX MTapaMETpPOB.

3HAUUTENbHOE  KOJMYECTBO  PE3yJbTAaTOB Lenp ucciie10BaHUS — aHATUTHYECKH HUCCIIe-
TEOPETHYECKUX M SKCIEPHUMEHTANbHBIX HCCe-  J0BaTh 0Opa30BaHUE CXKATOM 30HBI MOYBBI YIPY-
JIOBAaHMH YYEHBIX MOCBSIICHO PAaCKPHITHIO HO-  TOW KOHCONBIO 33 CUET PacIpOCTPAHEHUs! BOJH

BBIX 3aKOHOMEPHOCTEH mpolieccoB oOpaboTku  JedopMauuu U pa3paboTaTh MaTeMaTHYECKYrO
MOYBbl PA3IUYHBIMM pabOYMMM OpraHaMM U MOJIEJNb, OMUCHIBAIOIIYIO B3aUMO/ICHCTBUE TTOUBbI
marmmHaMu [5—8]. [Ipu BHenpeHnn mouyBooOpa- W HAKOHEYHHWKA, 000PYJOBaHHOTO KOHCOJIBIO, TIIE
0aThIBAIONIEH TEXHUKH B MPOM3BOJCTBO paspa-  JI00OBas IOBEPXHOCTh KOHCOJIM TapauienbHa
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JI000BOI TOBEPXHOCTH HOXA; YCTAHOBUTH, Kak
MeHseTcs1 00IIee COMPOTUBICHHE PE3aHUI0 T0Y-
BBl IIPY U3MEHEHUH TIIyOMHBI Pe3aHMsl, IIUPHHBI
HaKOHEYHUKA, TOJIMHBI U JJIMHBI KOHCOJIN.
Marepunaibl, MeTOABI U 00bEKTHI HCCJIe-
AoBaHUsA. AHanu3 pabodero npouecca BbIIOJI-
HSJICS ¢ TPUMEHEHUEM aHAJIUTUYECKUX OCHOB
3eMJIeIJIbYECKON MEXaHUKU U TEOPETHYECKUX
OCHOB YIIPYTO-BSI3KO-IUIACTUYECKOrO pa3pylie-
HUSl IOYBEHHOH CpeJibl C yueToM e€ HallpsiKeH-
HO-1€()OPMUPOBAaHHOTO COCTOSIHUS, METOJIOB
MMHUTALMOHHOTO U (U3UYECKOTO MOJIEJINPOBa-
Hus. [lomyuyeHHsle naHHble 0OpaboTaHBI METO-
JaMH MaTeMaTU4YeCKOro aHajlu3a M BEPOSITHO-
CTHO-CTaTHUCTUYECKUMH METOAAMHU.
PesyabTaThl ucciaenoBanusa. KoHcoibHO-
yctaHoBieHHas pexymas kpomka (KPK) na nHa-
KOHEYHHKE BO BpeMs pe3aHus MOYBBI obecre-
YUBAeT MPUJIOKEHUE HArpy3KH ¢ OOJIBLION CKO-
pocthio. Takoe paeiicTBHE cienyeT paccMaTpu-
BaTh HAa OCHOBE IPHUHLMIIOB TEOPUU paclpo-
CTpaHeHus BOJHBI Aeopmarnmu [13]:

ukaS
P = &)
2vk,,
2eoe:
Eall-4)

CKOPOCTH  BOJTHBI
LA+ p)L-2u)
nedopmarun, m/c;
/L — YTOJI TPEHHsI TOYBBI O HOXK, pal.;

E A — MOMeHT HHEpIMH TTOUBEI, KM,
2

k A=l aVkpk +0péA — YAENbHOE JHHa-
MHUYECKOE COMPOTUBIIEHUE TIOYBHI, Kkr/(m-c?);

| A — MaccoBast IITOTHOCTE TOUBEI, KI/M°;

V=Vxpk, Vkpk — ckopocts KPK, m/c;

OA
THUecKoM cxkaTi [14], kr/(m-c?);

— Ipenen MPOYHOCTH ITOYBBI IIPH CTa-

& — IuHaMuuecKas aeopMaliys MovBhI;

S =Lkbk — mmomans noGHO# MOBepXHO-

CTHU KOHCOJIH, M2;

L — nmumHa koncomm, m;
bk — mupuna HakoneuHuKa, M;

K, — xo>bdumment, yauThIBaroUmii yrom
3a0CTpeHus: paboyero opraxa.

C yuerom BblpakeHusi (1) 3amuiiem BbIpa-
KEHHE JJIs pacueTa CWIbl pe3aHus B o01acTu
koHcoiu u KPK:
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()

Takum obpa3zoM, nox jeiicTeuem cuasl Py

KPK mnoxaBepraercs ympyroi nedopMmanuu u
IIPY BO3BpAILIEHHH B UCXOTHOE MOJIOKEHHUE pe3-
KO JICHCTBYET Ha 3JIEMEHT MOYBHI (yAapser).

[TosToMy ompenenuM >HEPrUI0 €IUHHUYHOTO
yaapa KPK o nouy:

Jvw
Eyr = K2, (3)
2
2oe:
Gy L2
K LK
‘]K - 2g — MOMCHT I/IHepLII/II/I KOHCOJIN,
KT M,

Gk =MkQ - Bec xoucomu, kr-m%;

_ VKPK
wp = L
K

pa3rudaHuyM KOHCOJIH, ¢t

— yraoBas ckopocts KPK mpu

Mk — macca KoHCOMIH, KT;

g — yckopeHHe CBOGOIHOTO NajIeHus, M/c’.

3Hasi SHEPIUIO €IMHUYHOTO Y/1apa, OIPENeIInM
riyouny BHenpenuss KPK B nouBy 3a onun ynap

5K 1 JJIMTCIIBHOCTD YAApPHOT'O NMITYJIbCa tyg .

_ 2EyViek Ky @
: uk  Fryr
2oe:
2
FKH = E I:K — TII0JIE3HAsA IUIOLIAb II0-

BEPXHOCTH KOHCOJH (TIOCKOJIBKY ympyrasi Ju-
HUS KOHCOJIM SIBJSIETCS Mapabosof TpeThero
nopsiaka [15], To mepBas ee TpeTh OT 3aiiemMie-
HUA HE3HAYUTCIIBHO YAAJIACTCA OT Ha4aJlbHOI'O
MIOJIOXKEHHUS, CIIEIOBATENbHO, IEpEeMEIleHHUE
9TOTr0 ydYacTKa MPH CTHOAHWU U CKOPOCTh IMPH
pasruGaHuu Gy/IeT J0CTATOYHO Malia), M2:

y —_ .
A Frr (U—Viepk Kz

Otcroga ompenenauM JJIUHY CXKATOW 30HBI
MOYBHI B pe3ynbTaTe Harpy3ku B 30He KPK:

0 =(u=Vipk Myz- (6)

Cxarast 30Ha 4 mouss! 3 (puc. 1), oOpa3oBas-
masics BCJIEJICTBHE TUHAMUYECKOIO JIEHCTBHSA
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KOHCOJIM 1 IO JuHUU 2, HAXOAMTCI HaJ KOHCO-
JBI0 U OTPAHUYMBACTCSI CBEPXY KPHUBOM, SIBIISIO-
mielicst mapabosol TpeThero nopsinka. CoracHo
3akoHy Kymona, pacmpocTpaHsiomerocss u Ha
CJIO’KHOE HANpsKEHHOE COCTOSIHUE MOYBBI, KPO-
Me TJIaBHOTO HOPMAJIBHOTO HANpSDKEHUST O B
MOYBe, HAIIPaBJICHUE KOTOPOTrO COBIMAIAET C pac-
MPOCTPAaHEHUEM BOJIHBI Ae(OopMaIiy, BOZHUKACT
elle rIaBHOe JCHCTBYIONEE B HaNpaBieHUH 00-
KOBOE HAaIpsHKEHUE C , NMEPHEHAMKYISIPHOE Ha-
NPaBJICHUIO PACIPOCTPAHEHUSI BOJHBI M 00pa-
3yIoIliee CHKATYIO 30HY MOouBkI 5 [14].

Pucynok 1. Cxema pactipocTpaHeHHs HANPsDKEHUS
B 1ouBe npu jaeiictBun konconn ¢ KPK
Figure 1. Scheme of stress propagation in the soil
under the action of a console with a CCE

Koaddurment 60koBoro naBieHus Ky =

Q |Ql

JUIS TJIUHHUCTBIX TOYB HAXOIUTCS B Ipeesiax
0,11-0,82, st xectkux mous 0,25-0,37 [14].
[To Teopeme 00 M3MEHEHUH KHHETHUYCCKOMN
sHepruu pabora A B HCCIEAyeMOH cucTeMe
paBHA U3MCHCHHUIO KHHETHYCCKOM SHEPTUH:

A=AUcy =Ucxz —Uci (7)

2oe:

AUy — usMeHeHMe KHHETHYECKOH »Hep-
rum, Kr-m2/c?;

Ucks — xoHeunas xumeTHueckas SHEprHs,
kr-m2/c;

Uckl — HavanbHas KuHeTHYECKas SHEpPTHs,
Kr-M7/c?,

YT00KI BEITIOIHUTE CKOJI 3JIEMEHTA ITOYBEI OT
MacCHBa MPOCTHIM OCTPBIM HOXKOM, HEOOXOIH-

MO BBIIIOJIHUTH pa60Ty A, JJId  BBIIIOJTHCHUA

CKOJIa TaKOTO K€ AJIEMEHTa MOYBBI OT MACCHBa
HOXXOM C KOHCOJJBIO HCO6XOI[I/IMO BBIITOJIHUTH
TaKylo ke padoTy A.

CrnemoBatenbHO, B TIEpBOM Citydae padora A
paBHa paboTe CUIIBI VISl IPEOAOJICHUS COPOTHB-

JIEHMs TI0UBHI pe3annio P34 (cua pesanus):

2eoe:
lcx =VHTc - nyrts npoiizen HoxoM oOT

Hadajla KOHTaKTa ¢ MaCCMBOM A0 IIOJIHOT'O CKO-
Ja 3JICMCHTA I1OYBbI, M,

VH — ckopocTh BHeApEeHHS HAKOHEUHHKA B
MOYBY, M/C;

TC — BpEMs CKOJIa IMOYBEI, C;

B — yroxn pesanns (puc. 2, a), rpa.
Bo Bropom ciydae pabora A4 paBHa cymme
pabOT CTaTHYECKOW CHJIBI VIS TPEOJOJICHUS CO-

IIPOTUBIIEHHS TIOUBHI pesannio P, m3rnbaro-
weii cunel P3 = —Prr n nunamugeckoii cuibl,
nelicTByrommeit B o6mactu koucomu Py (puc. 2, b):

A:APCT +APK :PCTECK COSﬁ—

(9)
[TpupaBusiem Beipaxenus (8) u (9):
Pyyrlck cosf = (10)
:PCTECKCOSﬂ_PCAp_FPKKK'
Otkyna naiinem Pey:
P-A Pyl
o = cp  _ Fgfg ~Pyr (10)

legCOSPB Lok COSP
VYcraHoBieHO, 4TO 00Iee CONMpPOTHBICHHUE
pesanuto Prr:

- BO3pAcTaeT MPsSMO TPOMOPIUOHAIBHO TIPU
yBEJIMUEHUH TTyOUHbI paspbixienus H (puc. 3);
- pacteT Mo napabOoIMYECKON 3aBUCUMOCTH C

YBCIIMYCHUEM HIHPHUHBI HaKOHCYHHKA bK

(puc. 4);

- CrMajaeT YCKOPEHHO MpPU HM3MEHEHHH TOJI-
el KoHCONU Ck (puc. 5);
- IpUOOpeTaeT HaMMEHBIIICE 3HAYCHUE TNPHU

3HaYeHWsAX JIMHBI KoHcomn Lk ot 0,03 M mo
0,05 M (puc. 6).
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PucyHox 2. CxeMbl Ui ONIpeieieHns: pabOThI CHIT TIPY PE3aHUH TIOYBHI:
@) MPOCTBIM OCTPhIM HOXOM; D) HOKOM ¢ KPK
Figure 2. Schemes for determining the work of forces when cutting soil:
a) with a simple sharp knife; b) a knife with a CCE
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Pucynok 3. 3aKOHOMEPHOCTH CMEHBI COTPOTHUBIIEHHS Pucynok 4. 3aKOHOMEPHOCTH U3MEHEHHSI
TI0YBKI paspbixiennio 7 B 3aBUCHMOCTH COTPOTHBJIEHNS TIOUBHI pasphixienuio Per
OT ruyOnHbI paspeixienns H B 3aBHCHMOCTH OT LUMPHHBI HAKOHeuHHKa Ok

Figure 3. Patterns of changes in soil resistance Figure 4. Patterns of changes in soil resistance
to loosening depending £ ~7 on the depth

to loosening depending £ -7 on the width
of loosening H

of the tip bk
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PucyHok 5. 3aKOHOMEPHOCTH CMEHBI
COIIPOTHUBJICHUS ITOYBBI PA3PbIXJICHUIO
PCT B 3aBUCUMOCTHU OT TOJIIWHBI KOHCOJIH CK
Figure 5. Patterns of changes in soil resistance

to loosening depending £ 7 on the thickness

of the cantilever Ck

BruiBoa. B pesynbraTe HuKIMUYECKUX Kojeba-
HUM KOHCOJHM, KOTOpPOM 00OpYyIOBaH HaKOHEY-
HUK, 32 CUET paclpOCTPaHEHMs BOJIH Jaedopma-
IIMM BIlepen o0pasyeTcs cxkarasi 30Ha IMouBbl. B
MaTEMaTUYECKOM MOJEN, ONUCBIBAIOUIEH IIpO-
LIECC PAa3pyLICHUs] TOYBbI HAKOHEYHUKOM C KOH-
COJIBI0, COYETACTCS CTATUYECKOE pas3pylLICHHE
MOYBBI U Pa3pyLICHUE HA OCHOBE PacIpOCTpaHe-
HMs BOJH Ae(opMaluy KOHCOJbIO. Y CTaHOBIIE-
HO, YTO OOILEe CONPOTHUBIECHUE Pa3PBIXJICHUIO
BO3pPACTAaeT MPSAMO NPONOPLUOHAIBHO NIPHU yBe-
JMYEHUH TIYyOMHBI Pa3pbIXJIEHHUS MO Mapabonu-

0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0.1
Le, m

PucyHok 6. 3akOHOMEPHOCTH U3MEHEHHUS

COIIPOTHUBJICHUS ITOYBBI PAa3PhIXJICHUIO PCT

B 3aBUCUMOCTH OT AJIMHBI KOHCOJIU I—K
Figure 6. Patterns of changes in soil resistance

to loosening depending 7 on the length

of the cantilever Lk

YEeCKOW 3aBHCHUMOCTH C YBEIMYCHUEM IIHPHHBI
HakoHeuHHKa. OOliee CONpOTHUBICHUE pa3pbIX-
JCHUI0 MHHUMajJbHa B Cilydae, KOTAa JUIMHA
KOHCOJIM PaBHA [IMPUHE HAKOHCUHHKA.

Takum 00pa3oM, Mpu MPOCKTHPOBAHUH IMOY-
BOOOpa0aTHIBAIOIINX MAIIWH ISl CHYDKCHUS
HEPrOEMKOCTH IMPOIIecca PE3aHMsl TOYBBI:

- HE0OXO/IUMO YUYUTHIBATh TIOJIOKUTEIILHBIE
KayecTBa KOMOMHUPOBAHHOTO PE3aHHS [TOYBBL;

- o0opymoBath 3yOllbl paboYMx OpraHoB
KOHCOJIbHBIMU TUTACTHHAMH, YCTAHABJIMBas WX
Ha JIOOHOH TTOBEPXHOCTH.
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