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TeopeTuuHe oOTPYHTYBaHHS HapaMeTpPiB
PO3NOATLHUKA HACIHHS COIITHUKA JIJIS MAIPYHTOBO-
PO3KUIHOTO CIOCO0Y C1BOM

PosrisnaeTscss BU3HAYCHHS ONTHMAIBHOI (OPMH DPO3MOAUIBHUKA Ta MPONEC PO3MOJUTy HACIHHSA
KOMOIHOBaHMM pPO3NOAIIBHUKOM Yy BHUIVISAI KPUBOJIHIHHOI mpu3Mu. Bin ¢gopmMu po3nopinbHUKA 3aJIEKNTH
SKICTh PO3MOAUICHHS HACIHHS 10 IIUPUHI CMYTH, IO 3aciBAa€ThCs. PIBHOMIPHICTH pO3TAllyBaHHsS HACIHHS I10
IIMPUHI 3aXBaTy COLTHHWKA OyJe XapaKTepHU3yBaTHCS IIBHIKICTIO HAIXOKCHHS HACIHHSA Ha MOXWIY NUTSHKY
PO3TOAITFHAKA.
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JKumomupcKruti HayuoHanbLHbll acpodKoI02UYecKull ynugepcumem, 2. Kumomup, Yxpauna
Teopernueckoe 000CHOBaHHE MapaMeTPOB pacnpeaeJuTe]s] CeMsH COLIHMKA JUISl NOANOYBEHHO-
pa3zépocHoro cnocoda nocesa

PaccmarpuBaercst ompeneneHre ONTUMaIbHOW (DOPMBI PACHpPECTUTENST M IPOIECC PaclpeaeTIeHIs
CEeMSH KOMOWHHPOBAHHBIM pAaCIpeeiIUTeNIeM B BUIEC KPUBOJUHEWHOW mpu3Mbl. OT (opMBI pacmpenenuTens
3aBHCUT KadecTBO pACHpEeeNeHUs CeMsSH [0 IIHUPUHE II0JIOCH], KOTOpas 3aceBaeTcs. PaBHOMEpHOCTb
PacIoJIOKEHHsI CEMSIH T10 IIUPHHE 3aXBaTa COLIHMKA OyJeT XapaKTeprU30BaThCsl CKOPOCTHIO MOCTYIIIICHUS CEMSH
Ha HAKJIOHHBIN Y4aCTOK paclpelenuTes.
CKOPOCTH, CEB, pacnpeejJuTe/]b, 00pa3ywouas, pPABHOMEPHOCTh

IoctanoBka mnpodaemu. CyTT€BOIO PI3HUICID MK ICHYIOUUMH PSJIKOBUMH
ClBaJIKaMH 1 CiBaJlKaMH JUIsl TATPYHTOBO-PO3KHIHOTO CIOCOOY CIBOM € KOHCTPYKIIIS
COLIHMKIB, 30Kpema iX po3MOAUIbHUX NpUCTpoiB. COUIHMKM CIBAaJOK Ui HiATPYHTOBO-
PO3KUAHOI Ci1BOM, Y OUTBIITOCT] BUIA/IKIB, BUKOHAHI y BUTJISIII KyJIbTUBATOPHOI JIAIIK 3 Pi3HOIO
HIMPUHOIO 3axBaTy [5].

PosmoauibHUK HACIHHS € OIHMM 3 OCHOBHHUX €JIEMEHTIB COIIHWKA, KA
Oe3rnocepeIHbO BILUIUBAE HA PIBHOMIPHICTH PO3MOALTY TEXHOJOTIYHOTO MaTepiaiy MO IUIOIIi
Mmoyisi Ta 30UTHIICHHS UIMPUHU CMYTH, IO 3aciBaeThes. Pi3Hi ¢dopmu BimOuBadiB Ta
KOHCTPYKIIi PO3MOIUIBHUX MPUCTPOIB y COIIHUKAX JAJS MIATPYHTOBO-PO3KHIHOTO CIOCOOY
c1BOM 3yMOBJICHI ITiIBUIIIEHHSIM PIBHOMIPHOCTI PO3MOUTY HACIHHS IO TUTOIIII TIOJIS.

AHaJi3 ocTaHHiX aociaimkensb i myoOsikauniii. J{ocminaukamu [1,2,3,4] noBeneHa
nepeBara po3noAUIbHUKIB 13 KPUBOIIHIMHUMHU TBIPHUMH, Ha poOO0Uiil MOBEPXHI SIKUX HACIHHS
IUIAaBHO 3MIHIOIOTh HAINPSIMOK CBOTO PyXy 1 3 MiHIMaJbHUMHU BTpaTaMu KiHETUYHOI €Heprii
HAJIXOJSTh Yy MiJICONTHUKOBHUH MPOCTIP 1 BUCIBAETHCS HA JHO OOPO3HH.

st Toro mo0 MBHUAKICTh PyXy HACIHHS JOCATIa MAaKCUMAJIbHHX 3HAYE€Hb Y TOYII
CX0ly 3 KpHBOi, KpUBa IOBHHHA 3a/I0BOJBHATH YMOBAaM HAWIIBHAMIOIO IEpEeMilICHHS
YACTUHOK 3a JESIKUI TPOMIKOK Yacy. Takoro KpUBOIO 10 BU3HAYEHHIO € OpaxUCTOXPOHA.
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TeopeTHuHUM 1 eKCIEPUMEHTATBHUM JOCHIDKEHHSIM PYXY HACIHHA MO KPUBOMIHIMHIH
TBipHi# npucBsiueHa podora Kiposa A.A. [3]. Bin po3risiiae OpaxucToXpoHy SIK CyKYITHICTh
NPSMOJTIHINHOT JTUISHKM ¥ KoJia TOCTIMHOTO pajaiyca I, a pyX HAcCiHHA 1O KPHBOJIHIWHIN
TBIpHIN PO3IIIsAJa€e K PyX HACIHHA MO TAKOMY KOJY.

IMocTanoBka 3aBaaHHs. BpaxoByrouw Te, IO MPOIEC PO3MOILTY HACIHHS MPH
HiArPYHTOBO-PO3KUIHOMY CHoco0i ciBOM HOCHUTh BHIIQJKOBHH XapakTep, OCKbUIBKU
BU3HAYAETHCS BEITMKOIO KUIBKICTIO (PAaKTOPIB, sIKI HEMOXJIMBO MOBHICTIO BpaxyBaTH, TO HOTO
MO’KHa PO3IJISJATH Y BIIOBIAHOCTI 13 3aKOHaMu Teopii WMoBipHOCTEH [2]. V 3B'I3KY 3 UM
MIPOTIOHYIOTHCS P13HI TUITH TEXHOJOTIYHUX CXEM PO3IMOAUIBHUX MTPUCTPOIB CONTHUKIB 3 METOIO
MPOEKTYBAHHS Ta BUTOTOBJICHHS 1X JJIsl TOIABIIIOTO JTOCIIIKESHHS.

Buxaan ocHoBHoro marepianay. Po3risiHeMO pyX OAMHWYHOI HACIHMHH TIO TTOXFUTIH
noBepxHi (MOXWIIH AUISHIN) KOMOiHOBaHOTO posmofinsHuka (puc. 1.). Y MoMmeHT vacy fo
HACiHMHA CXOJWTH 13 KPUBOJIHIHHOI IUISTHKM KOMOIHOBAHOTO PO3MOUIBHUKA 1 MOYMHAE
pyXaTHCh 3 TIOYaTKOBOIO MIBUAKICTIO Vex mix KyToMm Po. Y CHly HAasSBHOCTI Baru HaciHHA 1
CHJIM TE€PTS HAIPSMOK PyXY YaCTKU 3MIHUTHCA 1 pyX Oyze BigOyBaTHCS 1O AEAKii KpUBiii.

Pucynoxk 1 — PozpaxyHkoBa cxema CuJI, IO JIFOTh Ha HACIHUHY
IPY PYCi 10 MOXMITIH AUISHII PO3NOAIIFHAKA

CknaneMo audepeHLianbHl PIBHAHHSA PYyXy HACIHHSA B HIPOEKLISX HAa HOpPMajb 1
JOTHYHY 110 Tpaektopii. Taki piBHsHHS MatoTh Burisiz ([1]):

mdd—\::mg-sina—fmg-cow , 1)

VZ
m—=mg -Sina - cos, 2
p

ne V — MBUKICTh HACIHHS HA MOXUJIIN NIJISHIII B MOMEHT 4Yacy t;

0. — KyT TOCTAHOBKH MOXHJIOI AIISTHKY 10 TOPU30HTY, Pa;

B — KyT MK HampsIMKOM pyXy 4YacTKM B MOMEHT dYacy t i Biccro OX mekapToBoi
CHCTEMH KOOPJMHAT, Paj;

p — paziyc KpUBU3HH TPAEKTOPIi pyXy MO MOXWIIN AUISHII B MOMEHT 4acy t, M.

BizeMeMo 110 yBarw, 1o
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dS V-dt
p=—=—, ©)
g dp
ne dS/dp — 30UIbIIeHHS IUISXY, M.
[TincraBuBLIM 3Ha4YCHHs p Y piBHsHH (2) 1 BupasuBmu dt, ogepkumo:
V.d
dt = : (4)

g-sina-cosP

Slkmo Temep BBecTH 3HaveHHs Ot B piBHsHHsA (1), TO OTpHUMaeMo Ciigyrouuil
BHpa3!

vd\élgmg-sina~c08B=m9-Sina'Si”B‘fmg'coso" ©)

[IpoBeaemMo MaTeMaTHYHI IEPETBOPEHHS 1 3aMHUIIIEMO OTPUMAHE PIBHSIHHS

dv 1
7=tgﬁ.d[3—f~ctgocw-d[3. (6)

Otpumane audepeHIianbHe PIBHAHHS € PIBHAHHAM 3 PO3AUIEHUMU 3MIHHUMU.
3arasipHe pilIeHHS PiBHSHHS!

B f-ctga
1-tg —
_¢c |78, ()
o5 | 1orgh
2
e C — noBiIbHA ITOCTINHA.
[MocriiiHy iHTErpyBaHHS 3HAWIEMO 3 IIOYATKOBUX YMOB:
pu B=Po V=V,
f-ctga
1+tg Po
Vi 2
C= . ' (8)
cos B, 1-tg Bio
2

[MincraBumo 3nauenust C y Bupas (7) i micis mepeTBOPEeHb OACPKUMO (GopMyITy st
BU3HAYEHHS IBUAKOCTI PyXy HACIHHS MO MOXMJIIN JIJISTHII:
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f-ctga
1+th—0 1-tg B
Ve 2 | 2 ©
cosp, -cosP 1_,[9[370 1+th '
2 2

TpaexTopist pyXy HaciHHs MO MOXHJIIN TUISHII MOXe OyTH BU3HA4Y€HA 10 HACTYITHHUX
3aJIEKHOCTAX

dx=V -cosp-dt,
dy=V-sin3-dt . (10)
a00 B cuiy piBHsHHS (4)
dx — VZ.dp
g-sina
: 11
g-sina
3aranbHe pilieHHs cuctemu piBHsHb (11) [1]:
BO 2-f-ctga
2V 1+e5
g-sina-cos®By | 1 . PBo
— gi
2
2-f-ctga—1 2-f-ctgo+l
1 1—tg§ 1 1—tgg
+ . +C,
2-f-ctgo—1 1+tgg 2-f.ctgo+1 1+tg2
12
B 2-f-ctgo ( )
Vzcx 1+tg?o
= — - 7
g-sina-cos® B, 1—thZ°
2. .ctga—2 2-fctga+2
1 1—tgg 1 1—tg[23
. . — . +C2
2-f.ctga—2 1—tg§ 2. f-ctga+2 1+tg2

ne Cy11 Cy — MOCTiHHI IHTETPYBaHHS.
[MocrTiitHl iHTErpyBaHHS BU3HAYUMO, BUXOJITYH 3 TOYATKOBUX YMOB!
ipu =0, x=0, y=0.
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B 2-f-ctga
0
2.V 2, 1+g—
C,=—— —
g-sina-cos’ B, 1—th—°
2
2-f-ctgo—1 2-f-ctgo+1
1 1—tg[320 1 1—thZ°
2. f 1 B PR 1 B
- f-ctga— 1+tg—° - f -ctga + 1+tgio
2 2
-f-ctga
Bo |
. V% ) .
*  g-sina-cos® B, 1P (13)
2
2-f-ctgo—2 2-f-ctgo+2
1 1—tg[320 1 1—thZ°
2-f-ctgo—2 1—th2° 2-f-ctga+2 1+thZO

Amnamizyroun Bupa3z (13), Mo)KHa 3pOOWTH BHCHOBOK IPO T€, IO MaKCHMAaJbHE
nepeminieHHs 1mo oci X (AanbHICTh PO3MOiTY HACIHHS 1O INIUPUHI 3aXBaTy COIIHHKA) Oyne
npu 30iry HanpsSIMKY IIBHUIKOCTI B HYJIbOBUI MOMEHT 4dacy 3 Biccio X (kyT =0°).

[Tpu ibOMy 3HaYCHHS TOCTIHHUX IHTETPYBaHHS 3aIMIITYTHCS B TAKUH CIIOCIO:

2.V 2 1 1
C, = — -
g-sina (2-f-ctga—-1 2-f-ctga+1
(14)

c oo Vi 1 - 1
? g-sina (2-f-ctgo—2 2-f-ctgo+2

[Ipr ycTaHOBII pPO3MOIUIBHUKA 3 EKCIEHTPUCHUTETOM IIOJO OCI HACIHHENPOBOILY,
BIJUIIK KOOpJMHATH X BeaeMO BiJ Toukd O — TOYKM MOTpAIITHHS HACIHMHU Ha MOXUITY
JUISTHKY, KOOPJIMHATH Y BijJl 0ChOBOI JiHIi po3nonaiuibHuka (puc. 2.). [Ipu naHoMy mosioxeHHi
MOYKHa 3aIHCaTH:

X= X(B) +C,

, (15)
Y=Y(B)+C; +(y £¥,)

ne x(B) 1y(B) — dyHkii x u y B 3aexHOCTI Bix mapamerpa B (cuctema piBasHb 13);

C11 C, — 3Ha4eHHs NOCTIHHUX iHTerpyBanus (14);

Y — IPOEKLis KPUBOJIIHIMHOT TBIPHOI PO3NOAUIBHUKA HA IOXWITY TUIOIIKHY, M.

V1 — BIICTaHb BiJ OCbOBOI JiHIi pO3MOMAITPHUKA 10 MPOEKII TOYKH MOTPAIUISTHHS
HACIHUHU Ha TIOXWITY IUISHKY, M (puc. 2.).
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¥ |

1 — noxuua xinsiHKa, 2 — PO3MOAUIBHUK, 3 — TPAEKTOPIs pyXy HACIHHS
Pucynoxk 2 — Cxema po3noiiibHIKa 3 TOXUIJIOKO JJISTHKOIO

[Ipu pyci comHMKa 3a paXyHOK CHJI iHepuii MIHACHI TpaekTopii pyXy HACiHHS IO
TOXWJIIN JUISHII BIAPI3HAIOTHCS BiJ TEOPETUYHHUX, IO OyJie BIUIMBATH HA IUPUHY CMYTH,
Ky 3aciBae COIIHUK. TOMy Iie SBHIIE HEOOXiJHO BpaxyBaTH 3a JIOIMIOMOTOIO MOIPABOYHOTO
koedirienta. [licas miacTtaHoBku B cuctemy piBHsHB (15) 3HaueHs Po, x(B), Y(B), C11 Cy, 1
BpaxyBaBIIM Te€, IIO JOBKMHA IOXWIOI IUISHKM — BEJIMYMHA, IO 3aMa€Thes, piBHa L,
OCTaTOYHO OZEPKYEMO PIBHSHHS PyXy HACIHHA MO MOXWJIIN NIJISHIN B TApaMETPUYHOMY BHJIL:

2~Vzcx

x=K:[ -
g-sino.-cos” B,
B 2-f-ctgo—1 B 2-f-ctgo+1
1 ' 1—tgE . 1 ' 1—tgE .
2-f-ctga—1 1+th 2-f-ctga+1 1+th
2 2
2-V 2, 1
. + +X ]
g-sina { 2-f-ctgo—-1 2-f-ctgau+1 (16)
2
L, =__V—°x2.
g-sino-cos” 3,
- fetga=2 2-f .ctga+2
BY B
1 ‘ 1—tgE ) 1 1—tgE .
2-f-ctgo—2 1+tg§ 2-f-ctgo+2 1+tgg

V2 1 1
- - =
g-sino | 2-f-ctga—2 2-f-ctgo+2

ne K — nonpaBoyHHU KoedillieHT, 00yMOBICHHI €KCIEPUMEHTAIBHUM IIJISIXOM.

K — B eKcn (17)
2 -x

1€ Bexen — €KCTIEpUMEHTANIbHE BETMUMHA IIIUPUHU CMYTH, SIKY 3aCiBa€ COUTHUK.

Sk BWJHO 3 OTPUMAHOI CHUCTEMH pIBHSHb, OCHOBHHMH IapaMETpaMH, IO
XapaKTepU3yIOTh JAIbHICTh PO3MOJILTY HACIHHS, €. JOBXKUHA OXWIOI TUISTHKY L, IIBUAKICTH
HAJIXO/DKEHHSI HACIHHS 13 KPUBOJIHIWHOT MOBEPXHI PO3MOAUTHPHUKA HA MOXWIY AUITHKY Vi,
KyT YCTaHOBKH IMOXUJIOT TUITHKH IO TOPH30HTY Ol
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AHaIi3yl0ul OTPUMaHi BHUPa3H BH3HAYUMO MIHIMAIBHHA KyT YCTaHOBKH TMOXHJIOI
TUTSTHKY 3 YMOBH BiJICYTHOCTI 3aTOPIB HA MOXUJIIH TUTOIIHHI:

f-tga >1. (18)

[lincraBuBmm 3HaueHHs Kkoedimienta teprs piBae 0,36..0,37 st 3epHOBUX
KOJIOCOBUX KyJbTYp [2,3], BU3HAYNMO, 1110 MiHIMAILHUI KyT YCTAHOBKH MOXUIIOT AUITHKH 10
ropu3oHTy aopisHioe 19,8 °...20,3°.

3a1ar09UCh JOBXUHOK MOXMUJIOT AUISTHKY L, MIBUIKICTIO HAIXOJKEHHS HACIHHS V.
KyTOM HaxXmiy o i po3B’si3aBIIM CUCTeMY piBHsHB (16) MOKHA BU3HAYMTHU AAJIBHICTH PO3CIBY
HACiHHA X BIJHOCHO OCi CHUMeTpil commHuKa. BukopucroBytoun oTpumani Bupasu (16),
BU3HAYMMO, IO IIUPHUHA CMYTH, SIKY 3aCiBa€ COLIHMK, 3HaXOAUThecs B Mexkax 95..100 mm npu
JOBXKHHI TOXWI01 AUISHKY B Mexkax 30... 70mm.

BucnoBku. IIpoBeneHi TeopeTW4Hi TOCHIIKEHHS NPOIECY PO3MOALTY HACIHHS
KOMOIHOBaHUM PO3MOUIBHUKOM JJO3BOJISIFOTh 3pOOUTH HACTYITHI BUCHOBKH:

1. OmHuM 31 NUIAXIiB 30UIBIIEHHS MabHOCTI PO3MOAUTY HACIHHS 1O IIUPHHI PO3CIBY
COIITHUKOM € 3aCTOCYBaHHSI PO3IMOIITFHUKA, 1110 TPECTABIISIE COO0K0 KOMOIHAIIIIO TOITBHUKA
3 KpHUBOJIIHIMHOT TBIPHOKO Y BUTJISAII OpaxUCTOXPOHH, 1 MOXMITY IOBEPXHIO, IO PO3MOAUIAE 1
€ OCHOBOIO PO3MOIITbHHKA.

2. OTpuMaHO TEOPETHUYHI 3aJIEKHOCTI JJII BU3HAYEHHS KOHCTPYKTUBHHUX IapaMeTpiB
KOMOIHOBAHOTO PO3MOJUIBHUKA: IIBUAKOCTI CXOAY 3 KPHBOMIHIKHOI TBipHOI BiA AiameTpa
TBIPHOI KOJIa OPaxXHUCTOXPOHH; AATBHOCTI PO3MOAiNY HACiHHS (y MmapaMeTpHuYHOMY BH/II) Bi
KOHCTPYKTUBHHX MapaMeTpiB IMOXWIOl IUISHKA (JIOBXKWMHH TOXWJIOl AUISHKA 1 KyTa 1l
BCTAHOBJICHHSI JIO TOPH30HTY), BHUKOPHCTaHHS SKHX [O3BOJIIE BH3HAYUTH ONTHMAJIbHI
napaMeTpH po3MOAUIBHUKA 1 ITOXUJIOT AUISHKY /715 3a0€31eYeHHs] PO3CiBy HACIHHS MO IUPUHI
3aXBaTy COIIHHMKA 3 HEOOX1THUMH JaJbHICTIO 1 pIBHOMIPHICTIO.

3. 3HaueHHs [OBXHMHHM TMOXWJIOi MUISHKM BHOpaHe Ha TMiACTaBi JalbHOCTI 1
PIBHOMIPHOCTI po3moaiay HaciHHA 1 ckimamgae 60 Mm. KomMOiHOBaHMIA pPO3MOIUTEHUK MOXKE
PO3MOAUIATH HACIHHS 36pHOBUX KyJIbTYyp 1o mupuHi 95-100 mm.
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Maxim Zaets, Assoc. Prof., PhD tech. sci.
Zhytomyr National Agroecological University, Zhitomir, Ukraine
Theoretical study of parameters distributor for subsoil seed coulter-variation mode sowing

We consider the determination of the optimal shape of the distributor and the process of distribution of
seeds combined distributor in the form of curved prisms. From the shape of the distributor depends on the
quality seeds for distribution bandwidth that sown. Uniformity location on the seeds width will be characterized
by the speed of flow of seed in a sloping area distributor.

Distributor of seeds is a key element opener, which directly affects the even distribution of process
material on the area of the field and increased bandwidth that sown. Various forms of reflectors and
constructions of distribution devices for subsurface mode of sowing due to increased uniform distribution of
seeds on the area of the field.

Given that the process of distribution of seeds in the subsoil, spreading it the way sowing is random, as
determined by a lot of factors that can not be fully taken into account, it can be treated in accordance with the
laws of probability theory. In this regard are various types of technological schemes distributor to design and
manufacture them for further study.
speed, sowing, distributor, generators, uniformity
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TeopeTruHe MOJIEITIOBaHHS KOJUBAIBHOTO PYXy
(pOHTAJILHO HABILICHOT HA IHTETPAJILHUN OPHO-
npocamHuid Tpaktop XT3-16131 ruuko30upanbHOi
MAaIlluHA

Bukopucranns GpoHTaNEHUX THYKO30MPAIbHUX MAILIMH 3 POTOPHUMH I'MYKO3Pi3abHUMU allapaTaMi, a
TaKOX 3HAYHE IJBUIICHHS pPOOOYMX MIBUIAKOCTEH 30MpaHHS CHPUYMHSIOTH IHTEHCHBHI KOJIMBaHHS B
TIOB3/I0B)KHBO-BEPTHKAIBHII TUIOMIMHI, IO 3HWKYE SIKICTh OOPI3KM I'OJIOBOK KOPEHEIUIOMAIB 1 BUKJIHMKAE 3HAUYHI
BTpaTH THYKU. TOMy BHHUKAaEe HEOOXIHICTh TEOPETUYHOTO JOCITIPKEHHSI KOJIMBAIBLHOTO PYXY B TOB3I0BKHBO-
BEPTUKAIBHIA TUIOMNHI TMYKO30MpAIbHOI MAIIMHM, MO (POHTAIHHO HaBillleHAa Ha KOJICHUH Tpaktop. s
BOTO PO3pO0OJICHAa pO3paxyHKOBAa MaTeMaTH4YHA MOJIENIb PYXy THYKO30MpanbHOI MAalllMHM, Ha OCHOBI
BUKOPHCTAaHHSA BHXIJIHUX PIBHSHb AWHaMIKH y ¢opmi Jlarpamka 2-ro poxy. BimmoBigHo m0 pospoOiieHoi
EKBIBAJICHTHOT CXEeMH, OOpaHUX y3araJbHCHWX KOOPJAMHAT 1 BUKOHAHUX HEOOXIJHMX MaTeMaTHIHHX
MepEeTBOPEHL OTPUMaHa CHCTEMa, IO CKJIANA€ThCS 13 JBOX HENIHIHHUX Au(epeHIlialbHUX pPiBHAHD, SKi
OIMCYIOTh KOJMBAHHS POTALIHHOTO PDKYYOro amapaTa THYKO30MPalbHOI MAIIMHH B IOB3IOBXKHBO-
BEPTHKAJIbHIN IJIOIIUHI P pyci 11 THEBMATUYHUX KOMIFOIOUUX KOJIC 10 HEPIBHOCTSIX MMOBEPXHI IPYHTY.
THYKA, POTOPHHUIl PisKy4YHil amapaT, TPAKTOP, KOJIMBAHHA, Tu(epeHIiaabHi piBHIHHS
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