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Design cinematic and temperature states of knots of crank-type machines by a programmatic complex
DEFORM

The results of quantitative and high-quality design of kinematics terms are considered in this article -
speed and moving, and also temperature conditions of work of the tribonic system of "crankshift - technological
greasing-bearing" as it applies to the crank-type-knee press of model of K0032, at implementation by it
operations of the reverse squeezing out.

The stages of preparation of basic data are rotined for a subsequent design, considered and discussed
results of visualization.

Presented recommendation for perfection of planning, diagnostics and exploitation of this type of
equipment taking into account the got results
design, visualization, efforts, speeds, squeezing out, moving, temperature
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Bu3zHaueHHs KyTIB TIOBOPOTY BEAYYMX JAHOK
aJJalITUBHOI'O 3aXBaTHOT'O MPUCTPOIO

B crarTi posrisimaeTbcs  METOAWMKA BHM3HAUEHHS KYTIB IOBOPOTY BEAyYMX JIAHOK 3aXBAaTHOTO
MPUCTPOIO IPOMHUCIIOBOTO POOOTa, IPU3HAUCHOTO JJIs 3aTUCKY K MPU3MATUYHUX, TaK 1 HUIIHAPUYHUX JETaneH.
aJaNTUBHHUI 3aXBATHHUII NPHUCTPi MPOMHUCIOBOro po60oTa, KyT NOBOPOTY BeAy4Oi JAHKH, HUJIIHIPHYHA
JeTajib, NPU3MATHYHA JeTaJb
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OnpenesieHue yrjioB NOBOPOTa BeAYIIMX 3BeHbeB aJaITUBHOI0 3aXBaTHOI'0 YCTpoOiicTBa

B crathe paccMaTpuBaeTCsl METOJUKA OINPEENICHHs YITIOB IOBOPOTa BEAYILUX 3BEHBEB 3aXBAaTHOIO
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IMocTanoBka mpodJieMu. AHalli3 CTaHy BITYM3HSHOTO MAITMHOOYTyBaHHS IOKAa3Ye,
0 aKTYaJIbHOIO 3a7[a4€I0 € TIOMAJIbIIe MiABUIIEHHS PIBHS aBTOMaTH3allli METaI000pOOHOTO
oOnagHaHHsA. BUKOpUCTaHHSA NPOMHCIOBHUX pOOOTIB, B JAHOMY IUIAaHI, € NEPCHEKTHBHUM
HalpsIMKOM, OCKITbKM ~ 3a0e3medye HEoOXiAHY THYYKICTh pPOOOTH  TEXHOJIOTTYHOTO
oOnagHaHHsA 1 J103BOJISIE BHUBUIBHUTH POOITHUKIB BiJi BUKOHAaHHA MOHOTOHHMX, (Di3HYHO
BKKHMX Ta HEKBaTi(hiKOBAaHUX POOIT.

3axBaTHI TPUCTPOi € HAMOUIBII BiANOBIJAIBHUMH MEXaHI3MaMH MPOMHCIOBUX
po0oTiB, sKI 3a0e3MeuylOTh YTPUMAHHS JeTajedl MpHU iX MPOCTOPOBOMY IEPEMIIICHHI.
BpaxoByroun, 1mo NHpoOMHCIOBI poOOTH JOLITHHO BHUKOPUCTOBYBAaTH B CEpIHHOMY THII
BUPOOHMIITBA, € TIOCTIHHO 3MIHIOETHCS HOMEHKJIATypa OOpOOJIIOBaHUX JeTajiei, To
po3poOKa aganTUBHUX 3aXBaTHUX TNPHUCTPOIB JUIS JIEeTallell pI3HUMX KIACIB € aKTyaJbHOIO
3a7ayuelo.

AHali3 ocTaHHIX [JocjigxKeHb. Po3mupeHHsS TEXHONOTIYHUX MOMJIMBOCTEH
3aXBaTHUX TMPHUCTPOIB MPOMHUCIOBUX POOOTIB 3aBXKAW OyJ0 aKTyaJbHOIO 3a7adyeio y
aBTOMATH30BaHOMY MAalIMHOOYAIBHOMY BUpPOOHMITBI. JlaHe NHMTaHHS BHpIIIyBaJocs 3a
PaxyHOK KOHCTPYKTHBHHUX OCOOJIMBOCTEH BHUKOHAHHS 3axXBaTiB (ITOBOPOTHI MPHU3MH, 3MiHHI
3aTUCKHI BaXKeJl Ta 3aTUCKHI €NEeMEHTH, MEXaHi3MH 30LUIbIIEHHsS Jiana3oHy po3MipiB
YTPUMYBaHUX JeTajel Ta 1H.), a TaKOXX OCHALICHHAM 3aXBaTHUX HPUCTPOIB AATUYMKAMH
30BHIIIHBOI 1H(OpMaIlii, SIKI pearyloTh Ha HAasgBHICTh 00 €KTy MaHIIyJIIOBaHHs, HOTO (hopmy,
po3MipH, Macy, CTaH MOBEPXHi, CHJIM 3aTUCKY, IPOKOB3yBaHHA Ta iH. 30kpema B poboTax [1]
Ta [2] npencTaBiieHO 6araTo KOHCTPYKTUBHUX BUKOHAHb TAKUX IMPUCTPOIB, Ta HABEIEHO OIHC
npuHIMny ix poOotu. IlpuBemeni o0coOJMBOCTI 3axBaTiB BH3HAYAIOTh CTYMiHb iX
a/IalITUBHOCTI, ajie He Aal0Th MOKJIMBOCTI CTBOPUTH JIETKO IPOTpaMyeMy KOHCTPYKIIiIO, sika O
BIJIPI3HsUTIACS] BUCOKOIO HAJIIMHICTIO, TOYHICTIO Ta MPOCTOTOI0 BUKOHAHHS. [T0siBa KOMITAKTHUX
1 BOJIHOYAC MOTY>KHUX CEPBONPHUBOJIIB Jlaja MOIITOBX J0 BUXOAY HAa HOBUH TEXHOJIOTIYHHUN
piBE€Hb MPOEKTYBaHHS, BU3HAUYEHHS HOBUX IIJXOMAIB Ta METOAUK CTBOPEHHS 3aXBaTHHUX
OpUCTPOIB. Y AaHill CTATTI MPHUBEICHO METOAMKY JJIsl BU3HAYCHHS KYTIB MOBOPOTY BEIYUYHX
JAHOK AaJaNTHBHOTO 3aXBaTHOI'O MPHUCTPOI0 MpPHU 3aTHCKYy JAeTalell NpU3MaTH4YHOI Ta
UITTHAPUYHOT hopMmu.

Bu3HayeHHsI KYTiB NOBOPOTY BeAYYHX JIAHOK 3aXBaTHOIO IPHCTPOIO.
Po3pobnenwnii 3axBaTHUI pucTpiit (puc.l) npusHaYeHUH I 3aTHCKY K NPU3MAaTHYHUX TaK
1 MWTIHAPUYHUX JeTajeH.

3axBaTHUH MpPUCTPiIA amanTyerbes 10 (opMu 3aTUCKyBaHOI JAeTali 3a pPaxyHOK
YTPUMaHHS BUXIJHUX JIAaHOK Yy THapajelbHOMY IIOJOXEHHI HpPU 3aTHUCKY IHPHU3MAaTUYHUX
JieTajei Ta 10JJaTKOBOMY iX MOBOPOTY MpH yTPUMYBaHHI IMIiHApUYHUX aetanel. Ha puc.1, a
IIOKA3aHO BHXIJHE IOJOXEHHA JAHOTO 3aXBaTHOIO MNpPHUCTPO, Ha puc. 1, O HaBexeHO
NPUCTPIH, 10 3aTHCKA€E MPU3MATHYHY JAeTalb, a Ha pHC. 1, B — MWIIHAPUYHY. ATaNTUBHICTD
JTAHOTO 3aXBaTHOTO TMPHUCTPOIO MiABUIILYETHCS 32 PAXyHOK 30UIBIICHHS KUTBKOCTI BEIyYHX
JIAHOK Ta KUTBKOCTI BXKEIIB 1 1X YUCJIa PyXOMOCTEH.

PucyHok | — AnanTuBHUI 3aXBaTHUH MPUCTPIH
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Jns  3a0e3meyeHHs MOJIIMBOCTI 3aTHUCKY JeTajedl pi3HHX KJIaciB HEOoOX1THO
3a0€3MeYnTH TIOBOPOT YOTHPHOX BEAYUHX JIAHOK HA TMEBHUM KYT 3a PaXyHOK CEPBOIPHBO/IIB.
Jlnist BU3HAUEHHS TaKUX KYTiB 1 po3po0JieHa METOAMKa, SIKa HaBeleHa HUXKYe.

[Tepmmm KpOKOM IIPH PO3pAaXyHKY KyTiB TOBOPOTY € BCTAHOBJIECHHS KOOPAWHAT TOYOK
(A, B, C, D, E, F). Ha nanomy erarmi IOCIi)KeHb KOOPAHMHATHA TOYOK BU3HAYAEMO TpadidHO-
napaMeTpUYHUM METOJOM. B  momanpmioMy IUIaHYETbCS BHBEACHHS — AHATITHYHHX
3aJIeKHOCTEH /Ui X BCTAHOBJCHHA. TakoXX BiZOMI JOBXHHHU ycCiX JiaHOK. IIin yac 3aTHCKy
JeTaneH, sk MpU3MaTHYHUX Tak 1 mwiiHapuaanx, Buxigai nganku (FE, FiE;, HC ta H;C))
3aXBaTHOTO MPUCTPOIO MAIOTh 3MAIHCHIOBATH Y3TO/KeHi o0epToBi pyxu. HamBaxinuBum
3aBaHHSIM € TOYHE BU3HAUEHHS 3HAYCHHS 3MIHM TIOYaTKOBUX KyTiB « Ta f. Tox

BU3HAYUMO 3HAYCHHS ITOYATKOBUX KyTiB IMOBOPOTY BI/IXi,Z[HI/IX JJAHOK.
Tak nmouatkoBuii KyT moBopoTy JlanHok HC ta H;C, Bu3HavaeThcs sK:

a=0,+a,. (1)
Kyt «, Bu3HaugaeTscs 3a hopMyIioro:
|Y 5~ Yy |
X, - X,
ne Xp, Yp, Xy, Xy — BIANOBIIHO KOOpauHATH TOYOK B Ta H.
OTxe miacTaBUMO J1aHi B popmyity (2)

; 2)

o, =arctg

o, = arct MzSZ 84°
‘ Slaci T

3a TeOpeMOI0 KOCHHYCIB BU3HAYAEMO ¥, :

12 +1% 12
a, — arccos-ZH ___CH "BC
'IBH'ICH

ae Ly 1oy 1 - JOBXKUHY BIATIOBIIHUX JIAHOK.
Ly =Xy = X,))2 + (Y, =Y,)? = (4—12)> +(70—6)* = 645001 . (4)
Omxe migcTaBuMo aadi B hopmyy (3)
64,57 +55% —12,06° .
o, = arccos =716".
2-64,5-55

Tosx BUXimHE 3HAYECHHS KyTa o = 90°.

; €)

Pucynok 2 — Cxema 10 po3paxyHKy HOYaTKOBUX KyTiB BHXITHUX JTAHOK
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[TprBOAM MalOTh YOTHPHU PYyXOMi JIaHKH, TOXK BUXITHHHA KyT moBopoTy jaHok FE Ta
F,E, Bu3HauaeTnsca AK:

B= Bl + Bz . (5)
Kyt B, Bu3HauaeTscs 3a HopMyIIo0:
Yo Y|
B, = arcig 2L, (6)
|X D~ X F
ne Xp, Yp, Xr, Xp— BignoBimHO KOOpauHATH TO4YoK D Ta F.
OTxe miacTaBUMO J1aHi B popmyity (6)
B t 154.74 0| 026"
=arctg— =89.26".
8 29.01-30)
3a TeOpeMOI0 KOCHHYCIB BU3HAYaeMO f3, :
[ R
[, = arccosE—2LDE | (7)

'IEF 'IDF
ne lo.,lpp, 1, - TOBXUHY BIIOBIIHUX JIAHOK.
Lo = (X = X,)? +(Yp = Y,)? =1/(29.01-30)% + (54— 0)> =54.75um.  (8)
OTxe miacTaBuMo 1aHi B popmyiy (7)

30° +54.75% —45°
B, = arccos =55.25".
2-30-54.75

Tosx BuxinHe 3Ha4UeHHS KyTa 3 =144.51".

PosrnsHemMo mpuKiIamd BHU3HAUEHHS KYTiB MOBOPOTY BHUXITHUX JIAHOK IS
3a0e3meueHHs] 3aTUCKY MPU3MaTUYHO! Aetani mupuHoro 50 mm (puc.3) Ta UUTIHAPUIHOI
niametrpom 50 mm (puc.4).

Ha nanomy erami J0CTiKEHb KOOPAWHATH TOYOK BU3HAYAEMO I'padiuHHM METOJIOM.
B nonanbuioMy rmiaHyeThCsl BUBEIEHHS aHATITHYHUAX 3aJIS)KHOCTEH JIJIs IX BCTAaHOBIICHHS.

Kyt «, Bu3HauaeTscs 3a hopmyInoro:

|YB_YH|
|XB _XH|

165.72 - 6|

25-12]

o, =T —arctg =180 —arctg =102.28".

Busnavaemo o, :
Ly = (X3 = X,)? + (Y, —Y,))? =(25-12)* +(65.72—6)* = 61.12.x .
12, +12, —12. 61.12° +55* —12,06°

oL, =arccos = =10.29".
Aoy Loy 2-61.12-55

|8

Pucynoxk 3 — CxeMa 10 po3paxyHKY KyTiB MTOBOPOTY BUXiJHHX JIAHOK MIPH 3aTHCKY IPU3MATHYHOI AeTtaii 50 MM
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Toxx 3HaueHHs KyTa « I 3aTUCKY NpHU3MaTU4HOI AeTam mmpuHoto 50 MM Mae
crtanoButu 112.57°.
Kyt B, Bu3HauaeTscs 3a GopMyIIo:

|YD_YF|

51.86—0)

T =111.48".
150.4 - 30|

B, =mn—arctg =180 —arctg

[ = Xr|

Buznauaemo f,:
Loy =/(Xp = X,)? +(Y, —Y,)* =/(29.01-30)% + (54 —0)> = 54.75mn.
12, +1%, -1 30° +54.75% —45°
B, = arccos EE 0P TIDE _ arecos =55.25".
201, 1, 2-30-54.75

Tox 3HaueHHs KyTa [ Ui 3aTUCKY MPU3MATUYHOI AeTani mupuHoro 50 MM Mae

cTaHoBUTH 165,16°.

[TepexoguMo 110 BH3HAYEHHS KYyTIiB IOBOPOTY BHXIAHHUX JIAHOK MJIsi 3I1HCHEHHS
3aTUCKY LMMHApUYHOI netani aiamerpoM 50 mm (puc.4). Touka O € TOYKOIO KOHTAaKTy
ITTHAPUYHOI IETaJIi Ta KOPITyCy 3aXBaTHOTO MPUCTPOIO 1 Ma€ mocTiifHi koopauHatu (0; 26).

Y
A A

Pucynox 4 — Cxema 10 po3paxyHKy KyTiB TOBOPOTY BUXITHHX JJAHOK IIPY 3aTHCKY IMJIIHAPHYIHOI AeTaIi
niamerpom 50 MM

KyT o, Bu3zHauaeThcs 3a hopMyIior:
53.51- 6|
[30.45-12]

|YB_YH|

=111.22°.
|XB_XH|

o, =T —arctg =180 —arctg

Busnavaemo o, :
Ly =(X ;= X,;)> + (Y, =Y,,)* =+/(30.45-12)* +(53.51-6)* =50.973uxz .
12, +12, —12. 50.97° +55* 12,06
o, = arccos—2L—L € = =12.33".
2y, oy 2-50.97-55
Tox 3HaueHHs KyTa O Ul 3aTUCKY LMJIIHAPHYHOI feTani aiameTrpoMm 50 MM Mae
craHoButH 123,55°.
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Kyt p, BU3HadaeThcA 3a GpopmyI1oro:
|Y »—Yr |

58.1-0

- =117.07".
159.69 —30)

B, =mn—arctg =180—arctg

[ = Xr|

Busnavyaemo 3, :
Iy = \/(XD X)) +(Y,-Y,) = \/(59.69 —30)% +(58.1-0)* =65.24.mm .

PRy L L 307 +65.24% — 452
B, = arccos EETDF ZIDE _ arecog =36.87".
21,1, 2-30-65.24

Tox 3HaueHHs KyTa [ A 3aTHCKY IMIIHAPUYHOI aertani miamerpoM 50 MM Mae

cTaHoBUTH 153,94°,

Po3po0iieHy METOANKY MOXKIMBO TaKOX BHKOPHCTOBYBATH ISl 3aTHCKY AeTayeil 3a
BHYTPIIIHIO TIOBEPXHIO.

BucnoBku. 1. Takum 4rHOM, y3ro/KEHO 3MIHIOIOUH KYTH TTOBOPOTY CEPBOIPHUBOJIIB
JaHUW 3aXBAaTHUM MPUCTPIN Mae MOXJIMBICTh 3aTHCKATH K MPU3MATUYHI, TaK 1 HWITIHIPUYHI
neranl.

2. Buseneni ¢opmynau [Uisl po3paxyHKy BIANOBIAHUX KYTiB ISl OCHOBHHUX YMOB
poboTH 3axBary.

3. Po3poOnena MeTonuka € TEPIIMM KPOKOM JO CTBOPEHHS CHCTEMH
aBTOMATHU30BAaHOTO KEPYBAaHHS TaKMX 3aXBATHUX NPUCTPOIB.

4. OcHamieHHsI 3aTHCKHUX €JEMEHTIB BIAMOBIMHUMH JaTYMKaMHU J1acTh 3MOTY
peaizyBaTi B aBTOMAaTHYHOMY PEKHUMI aJIanTailiro 10 (GOpMHU YTPUMYBaHOI JAeTaTl.

5. Pozpobiiena MeToamka, 3a paxyHOK TOAANbIIOTO aHalizy KiHEMaTHYHOTO
BUKOHAHHS JTaHWX 3aXBaTiB Ta JOCII/UKEHHS BIUIMBY KYTiB MOBOPOTY IX BEIyYHX JIAHOK,
BIZIKPUBAE NUIAX IS PO3MIMPEHHS (PYHKIIOHATBHUX MOXJIMBOCTEH 1 CTBOPEHHS PUHIIMIIOBO
HOBUX KOHCTPYKII{ 3aXBaTHUX HPUCTPOIB.
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Vitaly Mazhara, Maksim Godunko, Oleg Kyslun, Evgeniy Kovalchuk
Kirovograd national technical university"
Methodology for determining the angles of rotation of drive links adaptive gripper

The article presents a designed grip of the robot that is intended to be used for clamping both prismatic
and cylindrical parts. The grip is adjusted to the mold (form, shape) of the clamped part by means of installing
the clamping jaws in a parallel position when clamping prismatic pieces, and to their further turn while holding
the cylindrical ones.

The adaptability of this gripping device is being increased by raising the number of driving links, levers
and their number of movability. (mobility). For giving the possibility of clamping working pieces of various
classes it is necessary to provide the turn of four driving links at a certain angle by servodrives. The above
mentioned methods have been worked out in order to determine such angles.

The article deals with the calculation formulas for the angles corresponding to the main working
conditions of the gripping unit. The carried out method is the first step to the implementation of the system of
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automatic control of such grippers. By further analysis of kinematic schemes of the grippers and studying the
rotation (turning) angle effect of the leading units, the method described here opens the way to enhancement and
invention of conceptually new constructions of the industrial robots’ grips.

adaptive gripper industrial robot, the angle of rotation of the driving member, the cylindrical detail, the
prismatic detail

Opeprxano 30.04.14

YK 621.9.077:621.865.85

LI. ITaBienko, mpo¢., n—p TexH. Hayk, IL.B. Ilonpyra, acn., M.I. YepHoBoJ, npod.,
A-p TeXH. HayK
Kiposoepaocvkuil HayionanbHull mexHiuHull yHisepcumem

[Iporpamuuii aHaii3 BaplaHTIB KIHEMAaTUIHUX CXEM
MIPOMHUCIIOBUX POOOTIB Ta iX poOOYUX 30H

B crarTi po3risiHyTO IporpaMHUMA aHai3 KIHEMaTHYHUX CXEM IIPOMHUCIOBHX pobOoTiB. IlpencrarieHo
po3pobieHe mporpamMHe 3a0e3neueHHs IS KUIBKICHOTO aHalli3y KIHEMAaTHYHHX CXEM 3 PI3HUMH CTYICHSIMH
PYXOMOCTI Ta BWSBJIEHHS JOLUIBHUX BapiaHTIB 110 pPO3pOOJEHOMY anropurMy. TakoX IPEACTaBICHO
JIOJATKOBUH allTOPUTM Ta TporpaMHe 3a0e3MedeHHs Ui aBTOMAaTHYHOI OO0y J0Ba poO0d0i 30HU KiHEMaTHIHOL
cxeMu po0Oora.

NPOMHCIIOBHIi Po6OT, KiHeMaTH4YHA cXeMa, CTPYKTYpHa (opmyJia, aJropuTM BHU3HAYEHHSI HOLUJIbHUX
BapiaHTIB KiIHEeMaTHYHHX cXeM, po004a 30HA, IPOorpaMHe 3a0e3neYeHHs

N.WN. T1aBaenko, npod., 1—p TexH. Hayk, II.B. Ilonpyra, acn., M.H. YepHoBo., npod., 1-p TeXH. HAyK
Kuposoepaockuii nayuonanbHulll mexHuyecKutl yHugepcumen
IIporpaMMHBIii aHAJIN3 BAPMAHTOB KHHEMATHYECKUX CXeM NPOMBbILJIEHHBIX POOOTOB U UX pa004uX 30H

B crarbe paccMOTpeH NpOrpaMMHBIA aHAIM3 KHHEMATHYECKHX CXEM IPOMBIIUIEHHBIX pPOOOTOB.
[IpencraBneHo pa3paboTaHHOE MPOTPaMMHOE OOecreueHHe ISl KOJIMYECTBEHHOIO aHaIM3a KMHEMAaTHYECKHX
CXEM C Pa3JIMYHBIMU CTETIEHSIMHU IOJBIKHOCTH U BBISIBJICHHUS 1eJIeCOO0pa3HbIX BapUAHTOB 10 pa3pabOTaHHOMY
anroput™My. TakKe NpEACTaBICHO IOIOJHHUTENBHBI aIrOPpUTM UM INpOrpaMMHOEe oOecriedeHue Juis
aBTOMATHYECKOTO MTOCTPOEHHS paboueil 30HbI KHHEMAaTHYECKOH CXeMbI podoTa.

NPOMBIILIECHHBIN PO00T, KHHEMATHYeCKas cXeMa, CTPYKTypHas (opMmy.a, aaropuTM omnpeneaeHus
1eJ1eco00pa3sHbIX BADMAHTOB KHHEMAaTH4YeCKHX cXeM, padoyasi 30Ha, IporpaMMHoe odecrevyenne

[IpomucnoBi poOOTH MarOTh BUCOKY KiHEMAaTHYHY PYXOMICTh BUKOHYIOUYHMX OPIaHiB,
110 J103BOJIsiE iM 3/1MCHIOBATH CKJIQJHI MIPOCTOPOBI MEPEMILLICHHS Ta OPIEHTYBaHHS JleTaseil,
AK1 TJYISITaI0Th TPAHCTIOPTYBAHHIO.

[lonepenHto ysiBY Hpo pyXH, SIKI BUKOHYIOTBCS DPOOOTaMH, MOXKHA OJAEp)KaTH 3
KIHEMAaTHIHHUX CXEM, IO CKJIAJIAIOTHCS 3 KIHEMAaTUYHUX Tap 1 3'€IHYIOUHX iX JIAHOK y BUTIISII
nap V-ro kjacy 3 HOCTyHaJIbHUM 4u 00epTOBUM pyXxoM. KokeH 3 Takux BapiaHTIB MOXKE MaTH
KiJIbKa 1HIIHX, SIK1 BiIPI3HSAIOTHCS OJWH BiJl OJJHOTO B3aEMHUM HAIPSIMKOM PYXiB B OKPEMHX
CTYHEHSIX PyXOMOCTI.

3HavHa KUTBKICTh CTYIEHIB PyXOMOCTI POOOTa MPU3BOIUTE JO BEIMYE3HOI KUTBKOCTI
MOYJIMBUX BapiaHTIB KIHEMaTMYHHUX CXEM, L0 YCKJIAJHIOE BU3HAUEHHS JOLUIBHOTO BapiaHTy
cxemu [1]. Jlst BupimeHHs TaHOI 3a/1a4i CIIo4aTKy OyJio po3po0JIeHO BiAMOBIIHUI alTOpUTM

© LI [aBnenko, I1.B. ITonpyra, M.I. Yepnosou, 2014

34



