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IIpoexTrpoBaHuEe MHOTONPUOONHBIX 0ATAHHBIX MEXaHU3MOB
10 33JaHHBIM T0JIOKEHUSIM 0aTaHA U KPHBOLIUIA
Pri6akoB B.A., CeicoeBa E.K.

( KocTpomckoii rocyaapCTBEHHBIH TEXHOJIOTHUSCKUI YHHBEPCUTET )

AHHOTAITUS: BBIBOJI ypaBHEHUH CHHTE3a OaTaHHBIX MEXAaHU3MOB C 2-3-4X KpaTHBIM
npubOeM YTOUHOM HUTU MPU HAJIO)KECHUHM OTpaHUYCHUI Ha 0a30BbIE€ OMOPHBIE TOY-
KM U HauOoJiee TPYJOEMKHUE B U3TOTOBJICHUH 3BEHBS.
KitoueBbie ciioBa: MHOrOnpuOOWHBIM OaTaHHBIM MEXaHWU3M, YPaBHEHHS CHHTE3a
0 TIOJIOKEHHUSIM.

3agaun CHMHTE3a MAPHUPHO-PHIYAXKHBIX MEXaHU3MOB B TEOPUU MEXaHU3MOB
pa3IeNATCA Ha JBE TPYNIBL: 3aa4d CUHTE3a IO IOJOKEHUAM U 3aJa4M 10 BOC-
MIPOU3BEJICHUIO HETIPEPHIBHONW (DYHKIIMM Ha 3aJjaHHOM OTpe3ke. B mepBoil rpymme
3a71a4 MapamMeTpbl KHHEMATUYECKOM CXEMbl MEXaHW3Ma ONPENECISIOTCS U3 YCIOBHS,
YTO HECKOJIbKAM 33JaHHBIM MOJIOKEHUSAM BEAYIIEr0 3B€HA COOTBETCTBYIOT 3a/1aH-
HbIE TOJIOKEHHSI BEIOMOro 3BeHa. Bo BTOpoil rpymnmne 3agady nmapameTpbl CXEMbl
MEXaHHU3Ma OTNPEACIISIIOTCS U3 YCIOBHUS, YTO MEXaHU3M MPUOIUKEHHO, HO C HE0O0-
XOJIMMOW TOYHOCTHIO, BOCTIPOM3BOJUT MPEAIMUCAHHYIO HEMPEPHIBHYIO (PYHKIHIO
Ha 3aJJaHHOM OTpE3KE.

B nacTtosiiee BpeMst CyIiecTByeT OOJbIIIOe MHOTOOOpa3ue aHaTUTHYECKUX,
rpadoaHaTUTHYECKUX U TPaPUUIECKUX METOJOB PEIICHHS 3a7a4 CUHTE3a MapHUP-
HO-PBIYKHBIX MEXaHH3MOB. [IpuMeHnUTEeTbHO K OaTaHHBIM MexaHu3MaM ¢ 2-4x
KpaTHbIM TPUOOEM BaKHOM MPAKTUYECKOM 3a/ayeil sBIETCS TpeoOdpa3zoBaHUe
OOBIYHOTO YETBHIPEX3BEHHOT0 OATaHHOTO MEXaHW3Ma B 6-8MM 3BEHHBIN, MpeIHa-
3HAYCHHBIN IS BBITIOJHCHHUS KaKUX-THOO CIieluanbHbIX TpeOoBanwmii [1]. ITpu Ta-
KO PEKOHCTPYKIIMU JIOJKHBI COXPAHATHCA TJIaBHbIE MapaMeTpbl MOJIEPHUBUPYE-
MOro 0aTaHHOTO MEXaHHU3Ma - yTroJl MOBOpOoTa (pa3Max) W JJIMHA KOPOMBICIA, KO-

TOpoe sIBIIseTCS OaTaHOM. B TmpakTHKe MpPOEKTUpPOBaHUS OATaHHBIX MEXAHHU3MOB
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HauOoJIbIIee PaCIPOCTPAHEHNE TOTYYHIIa 3a]ja4a CHHTE3a 10 JABYM MOJIOKEHUSM,
pexxe — o TpeMm. OgHaKo, 3Ta 3aja4a MOXKET ObITh pelleHa JUIsl YEeThIpeX W ISTH
3aJIaHHbIX TOJIOKEHUM O0aTaHa v KpuBoluna Mmexanusma. [Ipu 3aganuu mecTu mno-
JOKEHUI BEIyIIEero M BEIOMOTO 3BEHA 3ajjaya CHHTE3a YETHIPEX3BEHHHKA B 00-
HIeM cilydae He MMEET PEeIleHHUs, TaK KaK MpHU 3aJlaHUM [IEeCTH MOJIOKEHUN TII0C-
KON (UTYpBI HENB3sl HAUTU TaKOW TOYKH, KOTOpas IPU TOM CBOMMH IOJIOXKEHHUSI-
MU pacroJjiarajiach Obl Ha OJHOW OKPY>KHOCTH.

Crnenyer OTMETHTh, YTO B KOHCTPYKTOPCKOM MpakTUKE METOJAbl T€OMETpH-
YECKOI0 CHHTE3a MIAPHUPHO-PHIYAXKHBIX MEXAaHHW3MOB HE IMOIYYWIH LIMPOKOIrO
pacupocTpaHEeHusl, TaK KaK TpeOYIOT CHEUUaIbHbIX 3HAHUN KUHEMAaTUYECKON reo-
METPHUH TJIOCKOTO JBUKEHUS U MPHU MIPOCKTUPOBAHUM JJI BHIOOpA PEIlICHUs, COOT-
BETCTBYIOILIETO ONPEICICHHBIM KOHCTPYKTUBHBIM U TEXHOJIOTUYECKUM YCIIOBUSIM,
IPUXOAUTCS MHOTOKPATHO IOBTOPSTH CIIOKHBIE TI'€OMETPUYECKHE IOCTPOCHUS.
[ToaToMy HambombIIIeE MPUMEHEHUE HAILIN aHAIUTHYECKUE METOJbl CUHTE3a, OT-
JnJaroniecs: OONbIIUM Pa3HOOOpa3UeM M OCHOBBIBAIOIIMECS HA PA3IMYHBIX Me-
Tozax MareMaTuku. OHU oOecrneunBaloT Hanboee BBICOKYI0 TOYHOCTh OIpe/ere-
HUSI UICKOMBIX BEJIWYMH B KaXIblii MOMEHT BpEMEHHU ACHCTBHUS MexaHu3Mma. Hc-
KJIFOUUTEIbHBIM MPEUMYIIECTBOM AHAIMTUYECKUX METOJI0OB C NMPUMEHEHHEM CO-
BpeMeHHBIX [I9BM siBisieTcss BbICOKAsi UX MPOU3BOAUTEIBLHOCTh U BO3MOXHOCTD
MPEACTABIATHh IPAPUUECKYI0 HHTEPIIPETAIIMIO UCCIIENYEMbIX 3aBUCUMOCTEN — rpa-
(UKOB, TPAaCKTOPUI JBMIKEHUS TOYEK M 3BEHBEB B PA3IMYHBIX paKypcax U Mac-
mradax.

Hameli uenpio sBisieTcsl COBEPILIEHCTBOBAHME METOAMKU MPOECKTUPOBAHMS
OaTaHHBIX MEXAHU3MOB C 2-3-4X KpaTHBIM MPUOOEM YTOUHOW HUTHU TMPHU HATOMKE-
HUU OTpaHUYEeHUl Ha 0a30BbIE€ OMOPHBIE TOUKU M Haubosee TPYyIOEMKHE B H3rO-
TOBJICHUH 3BEHbSI.

PaccMoTpuM aHanuTHueckoe perieHue [2] 3a1a4un o MOJ0KEHHIX, HE00XO0-
JUMOE B JaibHeWIieM s pa3pabOTKH METOAMKH MPOEKTUPOBAHUS MHOTONPU-

OOMHBIX 0OATAHHBIX MEXAHU3MOB.
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[IpencraBum ctoponsl yeTbipex3BeHHUKa ABCJ] B Buie BEKTOpPOB ,k_),(_:,a

(puc. 1).

A
)
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ITpu 5ToM HMeeM a+b=c+d (1)
[Ipoektupyst 06e yacTi BeKTOpHOTO ypaBHeHUsI (1) Ha ocu Ax u Ay, momydaeM st

TIPOM3BOJILHOTO I-TO MOJIOKEHUSI MEXaHU3Ma YPaBHEHHS MTPOCSKIUI B BHJIE

()

acosa; +bcosi; =ccosf; +dcosn
asina; +bsinA; =csinf; +dsinn }
I'me o, A;,B;- yrisl, 00Opa3oBaHHBIE COOTBETCTBYIOIIMMHU BEKTOPAMHU C OCBIO AX,
T - YroJ HakJIOHa CTOMKH A/[ K ocu Ax.
N3 ypaBHeHus (2) noinyyaem

(3)

bcosi; =ccosp; +dcosn—acosa,;
bsinA; =csinp; +dsinn—asin a; }

Bo3BoauM nousneHHo ypaBHeHUs (3) B KBaAPAThI U CKJIA/IBIBAEM UX.

b2 cos? A; +b?sin? A; =c?cos® B; + 2cd cosp; cosn — 2accoso; Cosp; +

+d?cos® n —2ad cosa,; cosn + a® cos? a,; +c?sin? B, + 2cd sin B, sinn — (4)

2acsin o; sinB; +d?sin?n —2adsina; sinn +a®sin® o,

[IpeoOpasys (4), momydaem

2 2 2 2
C C a“—b“+c-+d
coslo; —n)——cosiB;: —n)+—coslPB: —a; )— =0 5
(al n) a (BI T]) d (BI O('I) 2ad 5)
2 12, 2 2
Myctb _c_ f, C _ f, _a“—b"+c°+d _ 1,

a . d , 2ad



Torna ypaBHeHue (5) npuMeT BUI:
cos(oy; —m)+ f; cos(B; —n)+ f, cos(B; —a )+ f3 =0 (6)

Ha3zoBem ypaBHeHHE (6) ypaBHEHHEM I-TO ITOJIO)KEHUS YETHIPEX3BEHHHKA U pac-
CMOTPUM 33/1a4yy O IPOEKTUPOBAHUU MHOTO3BEHHOTO0 OATaHHOTO MEXaHU3Ma I10
3aIaHHBIM TIOJIOKEHUSIM OaTaHa v KpuBoluna [3].

[TosnoxxeHns O0aTaHa ¥ KPUBOILHMIIA ONPENEISAIOTCS YIVIAMH 7Y; U Oj, KOTOpBIE
3a]al0TCsl B COOTBETCTBHUHM C JKEJIaeMbIM 3aKOHOM JIBUKEHUS OaTaHa y = f(oc). VYr-
JBl Y; U O CIENyeT 3a]aBaThb I XapaKTEPHBIX IOJIOKCHUN MEXaHU3Ma W II0

ATUM YCJIOBHUSIM NPOBOJAUTH CHHTE3. Tak OaTaHHBII MEXaHU3M C ABOMHBIM MPUOO-
€M YTOYHOM HUTU HMEET YEeThIPE XapaKTEepHbIX MOJOKeHus: | mpuboi, Mexnpu-
OomHbli oTX0x, |l MpubOH, 3aaHEE MOIOKEHUE U COOTBETCTBYIOIINE UM YIJIbl O,

Y1,0o, Yo, O3 Y3, Oy, Y4 , (pHcC. 2), a OaTaHHBIE MEXAHU3MBI C 3X KPaTHBIM U

4x KpaTHbBIM IPUOOEM HMMEIOT COOTBETCTBEHHO 6 M 8 XapaKTEpPHBIX IMOJOKEHUN

(puc. 3, 4).
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Puc. 2. Puc. 3. Puc. 4.
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baranubie MexaHu3Mbl ¢ 2-3-4X KpaTHBIM TprOoeM [4] MoryT OBITH mpe-

CTaBIICHBI KaK COBOKYITHOCTh HECKOJIbKUX YETHIPEX3BEHHUKOB (puc. 5, 6).

Puc. 5. Puc.6.

Puc. 2-6. K BbIBOly ypaBHEHUH MOJIOKEHHUSI MHOTOTIPUOONHBIX

OaTaHHBIX MEXaHU3MOB

YcranaBnuBas A1 XapaKTEPHBIX MOJOXKEHUN MEXaHU3Ma CBsI3b MEXAY pa3Mmepa-
MU 3BE€HBEB M yTJIaMH, 00Pa30BAaHHBIMHU 3BEHBSIMHU OTACIBHBIX YETHIPEX3BEHHUKOB
C BBIOpAHHBIMU OCSMHU KOOPAMHAT, MOKHO ITyT€M MOCJE0BATEIBHOIO Iepexoa
OTPENETUTh 3aBUCHMOCTb MEXIY MOJOXKEHUSIMH BEAYIIMX U BEJOMbBIX 3BEHHEB B
dbopme ypaBHeHui (6).

CHayasia mpoBeieM CHHTE3 LIECTU3BEHHOr0 OaTaHHOTO MEXaHU3Ma C JIBOM-
HBIM TpUOOEM, Kak 0a30BOTO, 0 OTHOIICHHIO K IPYTUM, BapuaHTa. Beemgem oTHO-

CUTCIIBHBIC Pa3MCpbl, PasAciMB AJIWMHBI BCCX 3BCHLCB Ha MJIMHY KPHUBOIIMIIA |1:

I | | | | I I
a=21 b=2 ¢c=2 d=2% e=% pn=2 p=4

Il ) Il ' Il ) Il ) Il ) Il ) Il
3anumiemM ypaBHeHHE B GopMme (6) Mg XapaKTepHBIX MOJOKEHUN paccMaTpuBac-

MOro MexaHusma (puc. 7).



Puc. 7.

I[JI?I KaXIO0T0 4YCTBIPCX3BCHHHKA, o6pa3y}omero IIaHHLIﬁ MCXaHHN3M, HMCCM 4

ypaBHeHus. IToro 8 ypaBHeHUN:

cos(ay —n)+ fycos(By —n)+ f,cos(By —oy )+ f3 =0 (7)
cos(at, —m)+ frcos(B, —m)+ fcos(B, —opy)+ f3 =0 (8)
cos(og —m)+ f cos(B; —n)+ o cos(Bs —o3)+ f3 =0 (9)
cos(ay —m)+ frcos(By —n)+ focos(By —og )+ f3=0 (10)
cos(y; —8)+ 4 cos(B, —8)+ f5cos(By —v; )+ fe =0 (11)
cos(y, —8)+ 4 co8(B, —8)+ f5cos(B, —v2)+ fe =0 (12)
cos(y; —8)+ f, cos(B3 —8)+ fs cos(B; —v3)+ fg =0 (13)

cos(y, —8)+ fycos(B, —8)+ fscos(Bs —v4)+ fg =0 (14)



3nech ko3 dunmentsr  f; + fgonpenensrores BrIpaxkeHUAMHE:

f_C ¢ f__az—b2+c2+d2
7 a , : d, 3 2ad
2 2,2, 2
f4:_£1 f5:£1 f6:_p ° *t ¥l : (15)
n p 2np

Tak kak ipu | u Il npubosix 6aTtaH 3aHUMAET OJHO M TO K€ KpailHee MOJIOKEHUE,

TO Yy, =Y 3 ¥ By =P3. B pe3ynbrare storo ypaBuenus (11) u (13) coBmagaroT u

OKOHYATEJIBHO MOJYyYHM 7 YpPaBHEHHI, KOTOPBIE C yY€TOM BbIpakeHHM (15) nMeroT

-
coslay ~n)~ & coslpy )+ cospy o) T OHE g g
coslay ~) - coslp —n)+ & cospy ~) - 0PI o )
cos{otg —n)~~ OS(B3 )+ cos(By —ot3) - d+ CZZ;de TS
cos(ety )~ Scosy )+ S cosp, ) - LTI Lo )
cos(y; — 8)-%008([31 —8)+%cos([51 —71)- P+ Cz;pez +0° =0 (20)
cos(y, —8)—%c08(l32 —8)+%c08(l32 —75)- P+ Cz;pez +n° =0 (21)
cos(y, —8)—%005([34 —8)+%cos([34 —v4)— p* +022;pe2 o’ _ 0 (22)

VYpaBuenus (16—22) cocTaBisiloT MaTEMaTHYECKYI0 MOJENIb CUHTE3UPYEMO-
ro 6atanHoro Mexanusma. llpu 3ToM KoJIMYecTBE UCKOMBIX IapaMeTpOB CHHTE3a
HE JIOJDKHO MPEBBIIATh CeMU. VI3BECTHBIE U UCKOMBIE BETMUMHBI ONPEIEIISIIOTCS B
3aBUCUMOCTH OT KOHKPETHOH 3a1aun cuHTe3a. O4eHb 4acTo MpPU CO3IaHUH HOBBIX

KOHCTPYKITUH MHOTOMPUOOMHBIX OaTaHHBIX MEXaHW3MOB M MOJCPHM3AIUU JICH-
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CTBYIOIIMX BO3HUKAET 3aJlaya MX MPOCKTHUPOBAHHS HAa OCHOBE 0A30BBIX OMOPHBIX
TOYEK, TO €CTh HEOOXOUMO «BIHCATHCS» B CYIIECTBYIOIIYIO KOHCTPYKLHIO CTaH-

Ka 6e3 M3MeHeHMs 0a30BBIX pasMepoB cTammusl - Ly, v;,L;, H,(d,n, p,d). C

JIpYrof CTOPOHBI, MPOEKTHPOBaHME OAaTAaHHOIO MEXaHHM3Ma CIeAyeT IPOBOAUTH
IIPU YCIOBUU TEXHOJOTUYECKU OJArONmpUATHBIX MapaMeTpOB, XapaKTEPU3YIOIIHUX
IPOIECCHI MPUOO0S M MPOKJIAAbIBAHUS YTOUHON HUTHU — BEJIMUYMHBI MEKITPHOOITHOTO
0TX0Jia U 0TX0Ja OaTaHa B 3aJHee nonoxenue. Kpome Toro, no cpaBHeHuto ¢ 0a-
30BbIM MEXaHU3MOM >KEJIaTEIbHO OCTaBUTh HEM3MEHSIEMbBIMU JJTUHBI KPUBOIINIIA U
0araHa, Kak HauboJsee TPYJOEMKHUX B U3TOTOBJICHUH 3BEHBEB.

C y4eToM BBILIEU3TIOKEHHOIO B pacCMaTpUBAEMOM OaTaHOM MEXaHU3ME C
JIBOMHBIM TPUOOEM 3aJaeM Oy, 0y, O3, Oy, Y1=7Y3 +¥2, Y4, & d,N, Pp,N, 0 u
onpenensieM Db, c, e, By =B3, Ba, Ba-
3/1ech YMECTHO OTMETHUTh, UTO TOCKOJIBKY KaxJ0€ U3 ypaBHeHui (16-22) sBusercs

HEJIMHEHUHBIM TPaHCOCHACHTHBIM YPAaBHCHHUCM, TO CJICAYCT, IIO BO3MOXKHOCTH,

ypaBHEHUS, XapaKTEPHU3YIONINEe KpallHUEe MOJO0KEHUS MEXaHu3Ma (Harpumep, I1mo-
noxxerue | u |l mpubosi, Kora 3BeHbs C 1 € BBITATUBAIOTCS B OOIIYIO MPAMYIO JIH-

HI/II-O) 3aMEHSTh JIMHEHHBIMU YPaBHCHUAMHU, OIIPCACIAACMBIMH M3 PCIHICHHUA COOT-

BETCTBYIOIIUX KOHTYPOB 4Yepe3 MU3BECTHHIC BeNMUYMHBI. Tak ypaBHeHue (20) MOX-

HO 3AMCHHTb YpaBHEHHEM C+6 =~/n%+ p2 +2npcos(y, —8) = ¢ . Taxas 3ameHa

BEJIET K YIPOLICHUIO CUCTEMbI YPABHEHHUI Y MOBBIIECHUIO TOYHOCTHU MOJy4aeMOTO
peleHus.
Jyist GaTaHHBIX MEXaHU3MOB C 3X U 4X KpaTHBIM IPUOOEM UMEEM TPH YEThI-

pex3BeHHUKa (puc. 8, 9) u aHaJlornyHbIe ypaBHeHUs BUaa (6), B KOTOPBIX

a:|_1 b:|_2 CZI—S d:|1_6 e:|_6 n:|_7 p:|6_8 mzli k:|_3
Ilv Il; Ily Il, Il; Il, Il ) Il; Il,
2 12 K2, a2
|2 p_he o koo Ko RP+kEobTHAT . cop
I, l a, h, 2ah , K, I
2 2 2 2 2 2 .2 2
fe_—l +C°—m” +k f7—_3 f8:£ 1:gz_p +C°—e"+n

: - 2Kkl , o , P, 2np



Bhibss

Puc. 8

Puc. 9
Puc. 7- 9 K BbIBOly ypaBHEHUH TOJIOKEHHSI MHOTOTIPUOONHBIX
OaTaHHBIX MEXaHU3MOB
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[TonyueHHble ypaBHEHUS TOJIOKEHUS SIBJISIIOTCS HEJIMHEWHBIMU TPaHCIECH-
JIEHTHBIMH ypaBHEHUsIMU. VX perieHrne MOXeT MPOBOAUTHCA PA3IMUYHBIMU METO-
namMu. B yactHOCTH, JUIsl pelieHus] ypaBHEHUN CUHTE3a Mbl UCCJIEA0BAIA BO3MOXK-
HOCTh MICTIONIb30BaHMS TpagueHTHOro MeToa, metona Creddencona nu 06001eH-
Horo Metoja HerotoHa [5]. Pernenne npoBoauiioch Mo CTaHIapTHBIM POTpaMMaM
JUTSl HECKOJIBKUX KOHTPOJIBHBIX MPUMEPOB 4-6-8-3BE€HHBIX MEXaHU3MOB C Pa3HbIM
HavyaJbHBIM MPUOIMKECHUEM.

Pe3ynbTaThl mokasaniu, 4TO TIPAaJMEHTHBIA METOJ MPUMEHUM TOJIBKO IS
CHHTE3a 4X 3BEHHBIX OaTaHHBIX MEXaHHU3MOB MPU OTPAHUUYCHHOM KOJIUYECTBE 3a-
JTAHHBIX MOJIOKEHUH (He 0o0Jiee YeThIpeX). ITO CBSA3AHO C TEM, YTO MUHUMHU3HUPYeE-
Masi (PyHKIMSI, paBHasi CyMME KBaJIpaTOB JIEBBIX YacTeW ypaBHEHUW IMOIy4aeTCs
CJIO’)KHOW U BBIYMCIICHUE YaCTHBIX MPOU3BOAHBIX (PYHKIIMM, HA YeM OCHOBaH rpa-
JMEHTHBIM MeTOoJ, 3aTpyaHuTeabHo. Meton CtedeHcoHa MPUMEHUM, HO OH 4YyB-
CTBUTEJIEH K BHIOOPY HAayajIbHOTO MPUOMKEHUS U, KPOME TOro, UMEET MEJJICH-
HYI0 cXoauMocTh. C 3TON TOYKH 3peHus caMbIM 3(()EKTUBHBIM OKa3zajcsi 0000-
nieHHbIA MeToJl HbroTOHA, CKOpOCTh CXOAUMOCTH KOTOPOTO KBajpaTuyHa. [laH-
HBII METOJ BJaJIu OT PEILICHUs BEJET ce0sl Kak rpaJUeHTHBIN, a Opu NpUOIukKe-
HUU K PEIICHUIO IEPeXOAUT B 00bIuHBIN MeTon Heiorona. HawanbHoe npubmmke-
HUE MOXET ObITh TpyObIM. Tak, Hampumep, MpU 3aJlaHuK HAYaJIbHOTO MPUOIIIIKE-
Hust ¢ pasnuneii B 30-40% ot pernenns u Tounoctd E = 10™ s momydenus pere-

HUs TpeOyeTcs 5-7 uTeparuii.

BriBoab!

PaccmarpuBas MHOTO3BEHHBIN OaTaHHBI MEXaHU3M KaK COBOKYITHOCTh COCJIH-
HEHMS N-TO KOJIMYECTBA 4X 3BEHHUKOB M YCTAHABIIMBAS CBSI3b MEXIY YIJIAMU OpH-
CHTAI[MU BXOJIHBIX W BBIXO/IHBIX 3BEHBEB B (POpME ypaBHEHUI TMOJIOKEHHSI, MOYKHO
MOJIYYUTh CHUCTEMY YpaBHEHUW NJisi CHHTE3a OaTaHHBIX MEXaHH3MOB C 2-3-4x
KpaTHBIM MPUOOEM U BBIMOJHITH MPOCKTUPOBAHUE ITUX MEXaHU3Ma MPU YCIOBUU
TEXHOJIOTHYECKH OJIarONPHATHBIX 3a7aBacMbIX IapaMETPOB IPHOOS— BEITMIHHBI

MEKIPUOONHOTO O0TX0/Ia M 0TX0Jia OaTaHa B 3aJHEE MOJIOKECHHE.
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