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AXME/IOB Azamat XautoBu4

Hcnom Kapumos nomuoazu

Towkenm Oasnam mexnHuka yHugepcumemu
doyenmu, mexHuKa gauiapu 0oKmopu

MAMAJTAJIMEB Xajintaau Kajoauaaud y¥am
Hcnom Kapumos nomuoazu
Towkenm Oasnam mexuHuka yHugepcumemu

masiH4d doxmopaﬁmu
https://doi.org/10.5281/zenodo.10430398

BOIIKAPHAJIAIMT AH MEXAHW3M KYPAJIMAJIAPHJIA TEGPAHMA
XAPAKATJIAPHHU TAJIKUK DTHIII

AHHOTAIUSL

Makonana ¢yHmameHntan ¢anigapaaH XUCOOJIaHTaH MEXaHM3MJap Ba MalluHaiIap
HA3apUACHHUHT YMYMYBbTHPO(] ITWiraH non3ap0d WIMHA HYHAIMIIN TOWpACHUAArd TaIKUKOTIIAp
KeITHpWITaH. ['eOMeTpuK, KHHEMaTHMK Ba JIUHAMHK [apaMeTpiiapd Ba OOFJIaHHUILIAPH
OOIIKApMIIAUTAaH MEXaHH3M KypHJIMaJIapH WIIYU OpPTaHJIAPHHUHT TeOpaHMa XapakKaTIapH TaIKHK
stunrad. Kentupu6 unkapriran TeOpanMa xapakaT auddepeHiiuan TeHriaMmanapyu HHTerpajijiaHuo,
TaxJu 3tirad. TedpaHMa Xapakarra TeTUILIH Ha3apuil TaIKMKOTJIap HAaTHKacH TeOpaHyBUYaH AJIaK
Ba TOPU30HTAJ BUOpOMaiiiaarud MUCOJIAIA KENTUPHIINO, aMaTuETTa JXOPUI STHIITaH.

Kamut cy3aap: maremaruk Mojen, TeOpaHMa XapakaT, 4YacToTa, aMIUIMTYJa, CHUTO,
TOPH30HTAJI BUOpOMaljaarny, MeXaHu3M, MaluHa, qudQepeHinan TeHriiama, TeoOpaHyBUYaH dJ1aK,
KWHEMAaTHKa, THMHAMUKA.

UCCJIEJJOBAHUE KOJIEBATEJIBHBIX IBUKEHU B KOHCTPYKIIUA
YIIPABJISAEMbBIX MEXAHU3MOB

AHHOTAIUA

B cratbe mnpencTtaBiieHbl HCCIENOBaHMS B paMKax OOIIENPU3HAHHOTO COBPEMEHHOI'O
HAy4YHOI'O HampaBieHUs U3 (QyHIAMEHTAIbHBIX HAYK TEOPHUHM MEXaHU3MOB U MalMH. MccienoBaHbl
KosieOaTeNnbHble JIBUKEHUS pPaboyero opraHa KOHCTPYKLMM MEXAaHHU3MOB C YIpaBIsE€MbIMU
r€OMETPUYECKUMH, KHHEMAaTHYeCKUMU W  JAWHAMHUYECKUMH  [apaMeTpaMHh U CBA3SIMH.
WHTerpupoBaHsl ¥ aHaIM3UPOBAHBI BhIBEJICHHbIE TU(GepeHIIaIbHbIE YPaBHEHHSI KOJIe0aTeIbHOI0
nByokeHus. IIpuBeneHbl M BHEIPEHBI HAa NPAKTUKE pPE3YJbTaTbl TEOPETHUECKUX HCCIIEJOBAHHE
KoJIeOaTeNbHbIX ABM)KEHUE Ha IIpUMepe BUOPOCHTA U TOPU30HTAIBHOM BUOPOMETBHUIIBI.

KiaoueBble cjioBa: MaremaTuyeckas MoOJeNb, KoyiebaTeNbHOE [JBH)KEHUE, 4YacToTa,
aMIUTUTYJa, CUTO, TOPU3OHTalbHAs BHOPOMENbHUIIA, MEXaHW3M, MallluHa, JudQepeHIralIbHoe
ypaBHEHHE, BUOPOCUTO, KHHEMATHKA, TMHAMHUKA.
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RESEARCH OF VIBRATIONAL MOTIONS IN THE DESIGN
OF CONTROLLED MECHANISMS

ANNOTATION

The article presents research within the framework of the generally recognized modern
scientific direction from the fundamental sciences of the theory of mechanisms and machines.
The oscillatory movements of the working body of the design of mechanisms with controlled
geometric, kinematic and dynamic parameters and connections have been studied. The derived
differential equations of oscillatory motion are integrated and analyzed. The results of theoretical
studies of oscillatory motion using the example of a vibrating sieve and a horizontal vibrating mill
are presented and put into practice.

Key words: mathematical model, oscillatory motion, frequency, amplitude, sieve,
horizontal vibrating mill, mechanism, machine, differential equation, vibrating sieve, kinematics,
dynamics.

Kaxonna pyHaamMeHTas Ba yMyMMYXaHIUCIUK (DaHIapUHUHT Ha3apuil Ba TATOMKUI WIMUN
WIUIaHMalapura acoCiaHTaH YMYMHUM MAaIIMHACO3JIMK, MAIlIMHACO3JIMK MAaTepUaIIIYHOCITUTH
COXaJapyHU PUBOXJIAHTHPUII Ba TAKOMIUUIAIITHPHUIINAA pakoOaTOéapaom Ba WMIOPT YPHUHU
0ocaguraH TEXHOJIOTHSIIAP, MAlIMHAJIAP BA MEXAHU3MJIAPHU STHTM TAKOMIULIAIITAaH KypUIMaJTapuHA
sIpaTUINTa KapaTuiarad GyHIaMeHTal TaAKUKOTIap 010 O0puI 1073ap0 UMUK, Ha3apuii Ba aMaliui
MacajaJapHy Xajl dTUII MyXHM aXaMUsIT KacO 3TMOK/Ia.

Mexanu3miiap Ba MalimHaiap Hazapusicu OVitnua xankapo Tamkuiotr (IFToMM) y3ununr
CYHITH KeHTam Maxkiauciapuaa (2018-2023 #wimap) moms3ap0d WiIMHE HYHaTUILIAp opacujaa
napaMmeTpiapu OolIKapuiaaauraH MexaHuzMiap Oyinda WiIMuil TagKUKOTJIapHU (aosulallTHPHUIITa
anoxmja >pTUOOp KapaTau. MexaHu3miiap Ba MallMHalap Ha3apusCH, 3aMOHAaBUN MAIIMHACO3IHUK,
MalIMHACO3JUKIA MaTepUATIIYHOCINK, KYyWMauylJIMK HMXTUCOCIUKIApU Joupacuja Mpenu3ruoH
BUOpOMEXaHHKa NPUHLUILIAPUTa acOCJIaHraH MEXaHU3MJIAPHUHI TaKOMMJUIALITAH SIHTU aBJIOJ
KypwiIMajapuHU MIUTA0 YUKW YUyH SIHTH Ba IOKOpPH cU(aTIM MaxcyC KOTHIIMallapHH KYIUlall,
YyKyp Ha3zapuid Ba aManuii (GyHAaMEHTAI TAAKUKOTIAp OO Oopuin xamaa OyHUHT acocHja
YJIapHUHT MaTeMaTHK MOJICJNIApUHM WIIUTa0 YUKHII MaKcaara MyBo(uk xucoOaaHau.

3aMOHaBMl MAIlIMHACO3JIMK/AA WHHOBAIMOH TEXHUKA Ba TEXHOJOTHUIAPHU SPATUII
¢dbynnamenTan ¢dannap oinAuia Typran MyxuMm Basudanapian cananamu. JedopmanusnanyBuan
KATTUK KHUCM MEXaHHMKAacH, MallliHa Ba MEXaHU3MJIap Ha3apusCH, YMyMMYXaHAUCIUK Ba HYHAIUII
(bannapua MEXaHUK CUCTEMAIapHU Ha3apuil )KUXATJaH YpraHuilra aloxXuaa ybTUO0p KapaTuiaiu.
Magxy/1 3aMOHaBUI TEXHOJIOTHUSIIApra acoCjIaHraH SHIUAaH spaTUIaéTraH MEXaHUK CUCTeMAallapHU
Hazapuil acoclapvHM MIIa0 YMKHII Ba yJApHUHT aMajlvii axaMUATHUHU acocial Oepuin 1on3apo
Macananapjad oupu xucoOnanagu. LIlyHUHTIEK MAaIIMHACO3IUK/AA KEHT KYJUTAaHUIaIUTaH MEXaHUK
CUCTeMaJlapHUHT HIIUIAI jkapaéHua dJIeMEeHTIApUHUHT KHUYMK TeOpaHMa XapakaTJIapuHHU TaJKHK
STHUIII Ba 3apapiiy TabCUPJIapuHK OapTapad STHII MyXUM aMalidii axamusitra sra [1].

Xo3upaa, TypJid MallMHaJIapaaru BUOpalMsHU KaMaWTUpHIl OuiaH Oup Karopja yHIaH Ba
KMYUK TeOpaHMa XapakaTiapaaH camapaind (QoWJalaHuIl —Macajajapura xam 9IbTHOOP
KapaTHJIMOKIa. TexHHKa Ba TEXHOJOTUK kapaéHiapaa TeOpaHMa XapakaTiapAaH Ba BUOpalusIaH
yHyMIu ¢oianaHuiln Japakac OKOpU OYIraH MaiimHa Ba MEXaHU3MIIAp OWUJIACHHH SIPaTHII
ce3uyapiu Japaxkaza TeXHUK-UKTUCOIUN camapaopiIKKa SpUIIHII KadoratuHu Oepau.

Kymnab taToukuii Mmacananapa, MacaliaH, TOF-KOH CaHOATH/a KyJIJaHWIaJUuraH Tabuuil pyaa
Ba KOTUIIMAJapHU KOHBEHEp YCTHAArd XapakaTd MeXaHU3MJIap Ba MallWHalIap Ha3apusicH
TEPMHUHOJIOTUSICUTA aCOCaH — MO HYKTaHU TeOpaHyBYaH KUl HOTEKHUC CUPT YCTHAArH XapaKkaTH
ne6 xapamamu. lly Vypunma kyiuparn amanuii MyaMMOHHU €YMMH XaKHJIard macajlaHu KypuoO
YUKAMMU3.
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JlacTiiab MHepT MaTepHaUIapHH CapajioBUM TeOpaHyBYaH JTAKHUHT CHTO YCTHAArH Xapakar
KOHYHJIApUHH HUPOJAIOBYN Au(QepeHinan TeHIIAaMacu XOCHJ KUJIWHUO, aHAIWTHK TaJIKHK
STUJIA/IU, CYHTPA AJIaK UIITYM OPTaHU CUTO YCTH/Ia MHEPT MaTepUAUIAPHUHT TEIIMKIApJaH capajJaHu0
YyTummM Xapakar KOHYHUHHMHT JudQepeHnran TeHrIaMalapd XOCHJI KWIMHAAW Ba TeOpaHma
XapaKaTJIApHUHT MaTEMaTUK MOJICIIAPH XOCHII KHIIHMHAIU [2-4].

CuTo ycTHIAaru MHEPT MAaTEPHATHHUHT XapaKaT TeHTJamMalapy WHTETPAIaHuO, UITYH OpraH
XapakaTHHU XapakTepiiaiiiuraH acoCHi KWHEMAaTUK KATTAIMKIAPHUHT Y3rapuil KOHYHJIAPHUHU
aHamuTuK udomarap Ba DXM Epaamua rpadhuk KypUHUIUTAPH XOCHIT KAITHHIH.

Wuept MaTepuaiiapHu cugaTiy capayiall yuyH TaBCUs KUJIMHAETTaH TeOpaHyBYaH dJIaKHIHT
camapaiy WIUIAIIMHUA TabMHHJIAOI YYyH, Maccara sra HHEPT MaTepUaUIapHUHT CapajlaHHII
Kapa€HMIa WINYM OpraHJIapHUHT Ba YHUHT YCTHJIAa WHEPT MAaTepHAJUIAPHUHT XapakaTu
maddepeHnnan TeHrIaMallapiHd XOCWIJI KWJIMII Ba YIIAPHW MHTETPAIUIa0, aHAJTUTHK €YMMIIAPHHU
aHMKJIAII aCOCHJA paIlMOHANl TPACKTOPUSUIM XapakaTiIapHU XOCHJ KWIHII, WHEPT MaTepHATHUHT
3WWINTH Ba KATTHKJIUTHTA Kapal capaiaHum xKapaéHu ONTUMAIUTAII THPHIIAIH.

Momii Hykra 10 KapajdaguraH WHEepT MaTepUaHUHT CHTO YCTHIArd Xapakar
muddepeHnnan TeHrIaMac Kyiunara kypununia udonananamm [5-7]:

mX = mA @’ sin(et + £) —mgsina + F

. : (1)
my = mA °sin(wt + o) —mgcosa + N
A o
W=—— ()
gcosa

OpTHKYa FoKnaHWm kodbduumentnan kupurcak, W >1 maprma, mmepr marepman cuToman

ysunmacaan, W <1 maprna sca nrept MatepuanHuHT cuToaH y3unmu6 Xapakarmasamm [1].

(1) Tenriamanap CHCTEMaCHHHMHT AaHATTUTHK SUUMJIIAPH Ba TAXJIUIH - UHEPT MaTepHaIIapHUHT
KATTUKJIUTH Ba 3UWIMTMHU XMcoOra o110, capaioByy AJlaK pallioHall KypHUIMACHHU HILTA0 YUKUIL A
MyXHUM aMaJIMi XxapakTepra sra XucoOiIaHau.

Xocuil KWIMHIaH MaTeMaTUK MOJIeT acOCHIa MHEPT MaTEepUaTHUHT MAacCacH Ba YHTa TabCUP
3TaéTraH Ky4iap aHUKJIaHCa, TeOpaHyBYM 3JaK KypUJIMACHHUHI ONTHMAaJl T€OMETPUK Ba TUHAMUK
KaTTAIMKJIAPUHU TaHJIAII Ba caMapaliy UIJIall PeKUMUHU aHUKIAIl UMKOHUTA ora 0yiamMus.

KOxopuna TaBcusi stunaérraH TeOpaHyBYaH 3JaK KYypPUJIMACHUHHUHI WIIYM OPraHd CHUTOCH
yCTUJIaT MHEPT MaTepUaIapHU XapakaT TEHIJIaMacHHH TY3WII Ba YHUHT aHAJUTHK €YUMJIApUHU
aHUKJIAll TaJAKUK ATUITaH Oyica, sHIM TeOpaHyBYaH 3JIaK WIIYM OPraHUMHUHI TeOpaHMa XapakaTu
MaTeMaTHK MOJICIMHU UNIad ynkamus. TeOpaHyBuaH 3JaKHUHT TeOpaHMa XapakaTtu TeOpaTyBuaH
KypuJiMa WYMJia XaBO Mapparura MaxkamiiaHraH fe0anaHc XUCOOHra, nJlak CUTOCHHHMHI XapakaT
KOHYHHM Ha3apHil MeXaHMKaJaru KATTUK >KUCMHHUHI TEeKUC-TIapaien Xapakatu nuddepeHuan
TEHTJIaMajapu EpaMuaa XOCUI KUIHHAH.

YMymuii Xona SxJIuT Macca, )KUcM J1e0 KapanaéTrad TedpaHyBYaH 3J1aKk CHTOCHHHHT Xapakat
muddepeHnnan TeHrIaMaiapyu Kyiuaar Kypunuiira sra [1]:

(m,+my )X +b X +¢ X—m Y7 — b, y,p —C YW =mro’cosat;
(Mo +m )Y +b,y+C,y+MX +b X +¢ X =mre’ sinat;
(Jy+mgl* )7 +( P+, Yy +0,% W7 +(S5+C,Ye +¢,% v - “
o mOyOX_bxbe_nycX+ mOX0y+beby+Cchy =

=myrw’( X, sinwt -y, cosat ).
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by epna M, — nebananc Maccacy; I - aitanum ykura HucOaTaH SKCLEHTpUCUTET; X, Y, - B

nykra mnpoekuusiapu; | = AB = Xg + yj ;M - curo maccacu; X.,Y, - 9IMACTHK Kywiap
IPOCKUHSUIAPH elKacH; Xy, Y, - AUCCUIIATHB KydIap MPOCSKIMSICH eKacy; J, - [uchataHc MapKasuid
MHEpPLUs MOMCHTH; J, - MIIYM OpraH MHEepLHsA MOMEHTH; @ - nebanaHc Oypuak tesmury; X,Y -
MyBO3aHAT XOJATHIAH A HYKTAHWHT CHIDKHIN TPOEKIMSIIAPHU; |/ - WIIYM OPraHHUHT MyBO3aHAT

XOJIaTU/IaH aiaanum Oypuard; U - BakT Ba bx ) by YU3UKIHA KapIIWIAK KOQPHUIIUEHTIApH.

Jlebananc Tabcupunn B Hykrara kyimiran @ ysrapmac Gypuax tesmukin F, xyd Guian

aIMalITUpCaK, WIIYM OpraH xapakar auddepeHuuman TeHrnamMacu KyWuJgaru KypUHHILIIA
oymamu: [1, 5.57-72].
m,X+b X+c,x—b,yw —c, Y. =F, cosat;
m,y+b,y+c,y+b Xy +c Xy =F,sinaot;

I +(p+by +bx W +(s+c,y2+c,x2 )y —by,x—| - (4)

—C, Y. X+hbxy+c X y=F, (X sinwt-y,cosat).

Xynau ury Tap3fia TaBCUs STHJIAETraH MHEPT MaTepuaylapHH capajioBUu TeOpaHyBYaH AJ1aK
WYY OPraHUMHUHT XapakaT auddepeHiuan TeHriaMmac X0CHI KUITUHAIH.

Ajtraitniuk, M, - uirau oprad Maccacu, C - Ipy)XKHUHATAPHUHT OMKPIIMK KO3 DUIIMEeHTIapH,

(¥ - TebpaTyBuaH Kypwima Oypuak Tesnuru, M, - nebamanc maccacu, I - 3KCLEHTPUCHUTET.

Jlebananc  aiimaumm  Tamkwi oTysumiapn = F, COS ait, Fy =F,sinot  Gynran

2
F, =Mr ®° mapkasnan kouma Kyunu Byskyara kenrtupaj.

Arapja xapakaTHU CYHIMPYBYHM JUCCUIIATHUB Ky4sap HHOOATra oJIMHMAca, 3J1aK UIIYd OpraHu
Oyiran CUTOHUHT Xapakat quddepeHnnan TeHriaManapy Kyiugaru Kypuuia 6ynaau:

mX +c, X = F, cos wt

.. - 5
my +c,y =F,sin ot ®)
(5) HuHT yMyMHll eyrMH KyHuaarnda 0ynaiau:
X(t) = Ccos,/ ~t+C sm,/ <t + —————cosmt
m(co — %) ®)

/C : /C mro®
y(t) =C,cos, /=t +C,sin, [t + —S———sinwt
m m  m(o, - o)
CX Cy .~
OyHma @, = H' w, = E Xycycult TedpaHuILIap yactotacu, M=m, +m,.

C,,C,,C;Ba C, unrerpan nonuMuiiiiapHi Kyiuaari OOLUIAHFUY [IApTIapaH aHUKIaiMu3:
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t=0:x=x,, y=y,%=y,=0.

_ m,ro’
t=0.X=x0:>C1=xo—m,
t=01y=y,=C =y
t=0:x(t)=0=C, =0;

3
t=0:y(t)=0=C,=—— &
Mo, (0] — o)

(6) HMHT yMyMHli e4yrMHU KyHugarnda oynaau:

2

m,ro
I ———(cosot —cosm,t) + x,CoS 0,7
m(e; — )

X(t) =

2
y(t):% sinmt—gsinmyt +Y,cosm,t
m(w, —©°) o,

(7)

(8)

(9)

(9) ra xypa uIIYM OPraHHUHT TE3JIUK Ba TE3JIAHUIIN TAIKIII STYBYHIAPH KyHnaarnda:

2

—myro : . .
X(t) = 0 osinet —o, Sino t) - x,0, Sino ¢
() m(w)Z(_(OZ)( X X) 0~x X
3
. m,ro .
y(t) = R (cosot —cosat) - yyo, sinot
" —m,ro’ )
R(t) = — 2 (0? cosot — wF Coso,t) — X0} cose,t
m(w, — ©°)
3
v —Mro . _ ,
y(t) = (o o) (wsinot — o, sino,t)) - y,0? coso,t

N

, (10)

(11)

1-pacm. te [O; O,lC] ma X Ba Y YKkmapu 6yituua uirum opran Xapakatu

i
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2-pacm. te[lO;ll C] na X Ba Y yxmapu Gyitnua uimum oprad XapakaTu

3-pacm. te [0; 0,3 C] JIa MILIYM OpraH abCOMIOT TE3aHUIIIMHUHT Y3rapuIliy rpaguru

1-2-pacmiapuaru rpadUKIapHE UXTHEPUH BAaKT OPAIMKIAPU YUyH, IIYHHHIJICK TaBCHUS
STHJITaH Ba MILIA0 YMKHUIITaH PalliOHA KYPHUIMAHUHT TEOMETPHK Ba KHHEMATHK MapaMeTPIIapUHUHT
TYpJId KHHMaTIapH Y4yH XaM OJIUII MyMKHH. I'padukiapia KypcaTuiaraHujeK, BUOPOCTOI Kyaa
KHCKa BaKT OPAJIUFHJIa FOKOPH YacToTara yTaju. by TeOpaHuIll CTOJIMHUHT T€OMETPHUK Ba KHHEMATHK
rapaMeTpIIapuHu OOIIKAPHII OPKAJIM ONTHMal TEOpaHUII PSKUMHUHH OJIMIITa MMKOH Oepaiu,
TeOpaHyBYaH CTOJIHUHI MKKU KOOPJMHATAIU TCOPAHUIIM TE3JIUK Ba TE3JIAHHII MOJYJIUra OOFJIMK
xonaa ycub dopanu.

KypuiMaHUHT KHHEMAaTHK, T€OMETPUK IMapaMeTpiIapyuHH TaHIall €Ku OOLIKApHUIIN OpKaU
BUOPOCTOJTHUHT KePaKIH KM TaJlad KWIMHAJIUTaH TEOPaAHHII YaCTOTACH Ba aMILIUTYaCUTa SPULITHII
MYMKHH, Oy 3ca HIIUM OpraHja pyAajapHi MaiJaJIalllHUHT ONITUMAJT PSKUMHHH TabMHUHIA0 Oepajiu.

Jlebamanc MaccacMHM JHUCKpeT Y3rapTupuil €Ekd Oypuak TE3NMUTMHU Y3TapTUPHII
Ba OOIIKAPHII OPKATTU XaM KepaKiIM YacToTa Ba TEOpaHMII aMIUTUTYAAaCUHU XOCUIT KHIUII MyMKUH.

TaBcust STHMaéTran panyoHal TOPU3OHTAT BHOpOMalganarud KypUIMACHHHHT aCOCHM
ad3amuMkIapuial OMpu KypHJIMaHUHT T€OMETPHK Ba KMHEMAaTHK IapaMeTpiIapuHU OOLIKApHII
OpKaJM TEXHOJIOTHK Tayla0liapiaH KeluO YMKKaH X0J/a Kepakil PEeXUMHHU, Kepakiu TeOpaHHUII
4acTOTacH Ba aMIUIUTYIaCU HHTEPBALIAPUHU YpHATa onuil MyMkuH 6Ymanu. Lllyaunraex, Oy xonaa
ACHHXPOH AJIEKTPJBUTATEITHUHT OOIIKAPWIAIUTaH alIaHUIUIApUHU XOCHJI KHIIMII HMMKOHHUTra
sra 6ynamus.

i
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WNnmuit-Hazapuii, amanuii TaAKUKOTIAp HATIKACHAAa WIUIA0 YHKUINTa TaBCUS ATHITAH
paroHan TeOpaHyBuUaH »dJIaK KypwiIMacH Kyn (QyHKIMOHAIMKKA 3ra. XycycaH, yHIOy diak
KypWIMacuIaH TOF-KOH CaHOaTHJla MabJaHJIApHU TETHpMOHJIaprada OyiraH capanam OOCKUYUIa,
OJITUH OJIMIIIA PYyJIaHU JOHAJIOPIUK OYlinda capaaiijia, MalluHACO3IHK KOPXOHATAPUHUHT METaJII
SPUTHII Ba KyHHUII LEXJIapU/Ia SPUTaH METaJUIApHU KyM KOJIMILIapra Kyin0 KyiimMa IakIIg JeTauiap
ONIUII Y4YyH Kepak OymaauraH KyMJIapHU KOHJIApAaH Ka3uO OJMIIIaH KEeHWHTH capaiaml
OockuwIapuaa xamaa KyM KOJIMILIAp scalijia KeHr Kyuiad KOPXOHAa YYyH IOKOPH HKTHCOUI
camapaJIopJIMKKa 3ra OYIIHH/IH.

L
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