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MarHHTOMeTP HHTerpa.m,Horo MarHHTHOrO IIO.Jlff (Millifil) [r] co,n;epJIWT 

.D;Ba IIOJlyI!pOBO,JJ;WmOBWC ru,esope3HCTimHHX rr:peo6pa30B9.Te.ID1 CHJIH, 

KOTOp,Ie B03IDIKailleyll CRJ!Y Al.mepa, rr:porropq>10HBJII>Hyl0 l'tHTerpaJI&HO­

My Ma.I'HHTHOMY IIOJIIO, rr:peo6pa30BllB8DT B SJieKTpKtiecxmt CHI'liaJI. 

Pa6o"!ee yc:wme rro,naeTcs: Ha rr:peo6paso:sa Tea cKJIH Ha , ypoBHe rreP­

BOHa ~Horo Hepa6o"!ero ycHJlll.li, COCTa.BJlln'.lllero 0,°272 H. IlpH YCH• 

JI1UIX, rr:peBYllI8x>mwc ""25% OT nepBOHalJaJ!l>Horo Hepa6o"!ero ycH.lIIDI 

( ~ 0,06 H)' IIpOHCXO,ItfIT .m6o Heo6paTm.me HBJ!emm, CM3amme c 

Wla.CTR"!ecxmm ,IJ;eiI>opManWOO:t, Jm6o IIOJlYIIPOBO,ItHHKOBaS'I CTpyxTypa 

JlOMaeTCJi l![ rrpeo6~3"0BaTeJll> BlllO,ItHT l![3 CTpOli [2]. 
Bo BpeMli SKCWiyaTaqKH t&IMII BOSMOllWH pa3JO!'t!Hl>le Mexamrireciaie . 

Bos~eHM (y;n;ap, TpHcita M!T.n.), ycxopemm OT KOTOpHX, Hs-sa 

Ha.Jm'!WI mcc H ynpyrocTe! _cocTammx °IUicTeii MID.fil, MOI'yT cos.na­

Ba TD ycwm:e B KOHTaKTe m;esq,IJ;Ho.zta npeo6pasoBaTeJie! cwm. CaM 

: m.e30,IJ;HO.It HS-sa Ma.1.tOCTH Mace COCTaBHHX "!aCT.el (IIO~ HeCKOJil>­

KO MI') MOllteT BH,IJ;epJKlmaT:& ycKopemm OKOJIO 1000 ~ • 0,ItHaitO' B 

MHMII TOKOHe~ npoBO.ItHHK Mo~eT HMeT:& Macey B HeCKOJII>Ko rpaMM 

(,Jµ!J! Ml1MIT [I] - 2, 7 r) l![ .zt~e BO BpeMa: TpaHCIIOp'l'l!EpOBIG! (yCKO­

pemrn "' I0-15 ~ ) Bosmmi:uoT yc:wnm; HaMHoro npe13HWlDitRe .ztonyc-
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TZMHe 3Ha~elillll ~ nbeso;D;il:O'Aa. Boslllll{B.eT Heo6xo.D;ID1IocTb SSlltmilaTb 

MI1MII oT ·MexamrqecRHX neperpysoK. 

IlpaKTHtieCKOe OTCYTCTBKe nepeMemeHJll:Ji B KOHTaKTe Ill>eSO;D;il:O,Ita 

(HeCKOJibKO MKM ) He. ,ItaeT B03MOJICHOCTZ nepeMemaTbCJI TOKOHecymeMY 

rrpoBO'AflKKY MMMII rrp:e: neperpyaEBX H omrpaTbCJI Ha orpaIDr'll'ITeJillr. 

BosmmaeT He06XO,n:HMOCTb lICizyCCTBeHHoro C03;naIDIJI TaKOfi B03MOJK­

HOCTlI, 6es yme:M11eHR!I ~OCTOID!CTB Ill>630;D;il:O.IJ;HHX rrpeodpaso:ea.TeJiett. 

Cymc.:::TByB111He s~THlie rureMeHm, KaK npa:B:wto , yxy,ItDJaIDT na­

pa:.ieTPH rrpeo6pa90BaTe.JIH - CHIDRalOT '!!aCTOTHl:ltt ;D;il:aITaSOH ~ yrylIJJJf!J,'m 

'!JYBCTBHTeJibHOCTl>,, yile.mrtmBa!OT norpemHOCTZ H T.JJ;. 

B rn.esopesxcTJIIBHOM rrpeo6paso:ea.TeJie [3] MexaHR'1SecKKe BOSMY­

meHWI nepe,Ita.IOTCJI Ha '!JYBCTBRTeJlliffin!: aJieMeHT c ~OMOm:&lO CBllSIOI,KO· 

TOpal! !IpRlltaTa K ynpyrott CHCTeMe "'!JYBCTBHTe.J!bHOro MeMeHTa TaK, 

irro B03mma!Ollf:lJI MeJ!r,Izy mn.m C:wta Tpemm IlOKOJl He I!p0BLllllaeT 3Ha­

qeHWI ycJiJJil'tlI (itpHTK'!0CKOe SHaqeHHe), Bl:lBO,Wm1ero IIE>esopeSHCTRB­

tryIO CTPYKTY'PY :e:s cTpoH.IlpH MexamrqecR.li!X rreperpys:Ka.X rrpeb~OJieBa-

3TCJI CHJJa TpeHHH ITOKOH Melii,lly CB.f.1:3KOfi H -qyBCTBHTeJil>Hl:lM aJieMeHTO~ 

H CBH3Ka ITOJiy'la.eT ~03MOlKHOCTb nepeMemaTbCH.B 8TOM ycTpoficT~e pa-

6oqee ycwme OT CBH3Kl'I nepe~eTCJI Ha '!JYBCTBHTMDmm MeMeHT B 

mr,n;e H3I'H6HliX KOJie6a.Hlirlt ero ynpyrott CHCTeMI:l:. OTO n:pliBO;D;il:T K 

yxY;It!IJelllllO 'la.CTOTHOfi xapaKTepHCTHKH npeo6paso:ea.TeJif! (pe30HaHCHaf: 

'la.CTOTa rrepeMelliieTCJI B cTopo:ay HHsrorx: '!!aCTOT). KpoMe Toro,cJiL!Ia 

TP0HIDl: IlOKOii CHJll>HO sa:BRCHT OT COCTOHHRH conp:r.ntacax:me:x:ca: IlOBepx­

HOCTett H OT pa6oqefi cpe,ItH H, B p.ll'Jl;0 CJiy'iaeB (H:aJll!:tIHe BJ.Ian!, rra­

poB MaCeJI H T. II.)' Tpe6yeTCH repMeTHsa~ YCTPOil:C.TBa. qTo I!pRBO­

;D;il:T K 3aTPy;n:HeHHID :e: yCJiol!HeHJDJ HaCTPOfiIGI TPe6yeMo~ B0.7IH'IHHl:l c:e:­

JIH TpeHKH IlOKOH. Ilpeo6paso:eaTMD [4] co~epllO!T SamHTHiitt aJieMeHT, 

B KOTOpoM CMSKa ( M0M6pruia) npwKB.Ta K qJ1l!CTBKT0JIDHmzy MeMeH-

4 

Ty c llOMOm:&lO BHTOfi npyll£HHl:l CHJIOH, He rrpeBl:llllallll1e~ RPKTHqecKoro 

3HalieHRfi ycKJ!liF.r. IIPH neperpysxax CBH9Ka. OTp!iBa0TCJI OT '!JYBCTBH­

Tem.Horo aJieMeHTa H, BOCnplt!tl!Mail Ha cedl! neperpysKY, sa.nnmiaeT 

lzyBCTBHTeJlli~ aJieMeHT. B STOM ycTpoHCTBe, Kalt TOJll>KO CM3Ka 

OTp!iBaeTCJI·OT '!JYBCTBH'l'eJI.'&HOro MeMeHTa, IlOJiy'iaeTCJI MexaHml:eCKaH 

CHCTeMa - mmeHTop, I!pRJKa.T!lit 9CTIJ!™ KOH!WM K m,eSO'!JYBCTBHTe.JTh­

HOfi CTPYKTyl)e c llOMOmblO BHTOtt n:py;KHHl:l, pa60Ta11l11efi Ha C]KB.Tl!e. 

1is-aa M9.JlOfi norrepeliHOfi JlteC'rKOCTK BRT<?fi npyim!!H yEasaHHa.H CHCTe­

Ml. He ycToit<m:Ba, liTO MOiKeT nprulecTH K rrepeMememrn wtr rrepeRocy 

IDI,11;eHTOpa no OTliomeHmD K rr:&esopeSHCTMBHott CTPYKType H 11WBeCTH 

'!JYBCTBHTeJIDHlIB aJieMeHT HS CTpoH. 

B n:&esopesncTEBHOM n:peo6paso:ea.TeJie [5] '!JYBCT:BHTeJIDHW!: 

MeMeHT Il:plt)KaT K KOprrycy n:peo6pa30BaTeJ1.ff c llOMOmDE BHTOfi 

rrpyJKHHl:l cHJiott Memme Ha IO% KIJlllTll'!ecxoro SHaliemut" ycIJJIIDI. 

,Il.lm no:mmJeHHH ycTolttnmocnt CHCTeM& 3aJ!lHTlit (BRTaH rrpymrna, rn.e-

30pe3HCTlIBEa.li CTPYKTJ'l)a K mmeHTOp, np:ua.TID!: OCTIHM KOHUOM)!IpH 

neperpyaRaX ('t!YllCTBl'!TeJll>md a.n:eMeHT OTOpBaH OT KOprryca) ;m.eso­

peSRCTlmHaJI CTPYK~ saxpeIIJieHa. c IDmeHTopoM MaCTH'IHHM BemecT­

BOM. OTO IIpellliTCTByeT CB060~0My nepeMemeHHIO KH,Il;eHTOpe. no OTHO­

meHRll K IIDeaopesHCTHBHoti cTpyKType ,IJ;JI.R: nepe~'!K Ha Hee pa6oqe­

ro ycJIL7IWi. IlpH STOM norJIOlll!leTCH 'UlCTb pu6o-qe~ MexaHH'tieCROi!: aHep­

nm, "<ITO !Ipl![BO;D;il:T K ~emm nopora '!JYBCTBHT0JIDHOCTH rrpeo6pa-

30BaTe.JIH. ~ynm HeJJ;OCTaTKOM 3TOro ycTpoi!:CTBaHBJl!!eTM OTCYTCT­

BRe BOSJo«lXHOCTH paryJ.mpOBIW CHJll:,I rrp:e::!aT:wl ;ztJIJi pa3Jllf!llf:lX IIDeso­

pe3HCTBBHHX l!YBCTBHTeJil>HHX MeMeHTOB 6es sarvieI!li BHTOit rrpymnru. 

B aToM ycTpolcTBe -qyllCTBl!TeJll>Kl:d!: aJieMeHT He sammneH OT MexaHJd­

qecm neperpysoK, npeBH~nqHX Ha IO% CHJ!Y npmmrn, TaK ruut 

I!pI 6oJli,nmx neperpys:ita.X HMeeT MeCTO cgaTHe BllTOfi !Ipyxamli, co~­

MD!lei!: sa ClieT CBoeft ltSCTKOCT'II IlpOTlIBO~eacTByllcyJ) CHJJy' ypaBHO-



aermrna~ neperpy3ey H nponopnaoHaJU.eytJ cTenemt cJKa.TH.li. Si'a 

;rura BOCnpmmMaeTCH qyBCTBHTeJ!bH!iM 3JieMeHTOM lit MOJiteT HaMHOro 
\ 

Jpe:mruza.Tl> IqIHTlr1leCKOe 3Ha"ie:rme yc:MWI J2[ B!meCTH -qyllCTBHTeJil>m.tlt 

MeMeHT K3 CTpOJI. 

B pa6oTe [6] 6wro coo6meHo 06 o~oM :ea.p:eaHTe 38.ll.{l!THoro 

aJieMeHTa, JimIIeHHoro nepe'tl'.Hcnemmx He;n;ocTaTROB. IIpmnom ero pa-

6om OCHOBaH Ha TOM, "iTO CTePllteHl> ycTO!'lll!B K npo;n;om.HOMY B03MY+ 

memno ;n;o 3Ha"ieHHl'I· ycltIDtll, on:pe;n;eJieHHoro ~ ,IJ;aHHoro cTe:plKH.11 

(KpHTM"iecKoe ycH.7lll:e, onpe;n;eJI.!IeTCH no cf!oPMYJie 8ttJ!epa [7] ) , 
IlOCJie qero CTePllteHI> TepsreT CBOB:l ycToj!q}mocn. l'I · CI'l'!6a.R:C:& . C03-

,I(aeT B03MOJKHOCT:b ~ nepeMeme:im:J{ MaCCH l'I O:rmpamu! ee Ha Hecy­

Inl!Ie _ MOlltHHe OTIO:pbt. 3Hrur Ma.ItCHMaJll>HOe 3Ha"ieHHe MexaHRqeCKOro B03~ 

My-meHIDI , Jipl'I ROTOpoM IIb630.Zl;I!O,Il;
0

He BHXO.ItHT H3 CTpoH (.KpRTl'NeC­

ROe ycW!ll!e ~ CTePl!tHH), : rro;n;Cl:iipaeM: pasMepH CTePlitHH. O;n;Ba.KO,OT-, 

CYTCTBRe B03MOJKHOCTH pery.mpomm .KpRTMr'ieCKOI'O yclJJilll:li ~.Il;I!'l' 1' 
TOM;y, "iTO ~ o6ecrre-qellJl!R He06XO.ztHMOI'O 3Ha"ieHRH ,Il;O~CTHMOI'O yc:q­

JIRH Jipl'IXO;n;HTCHH3MeHHTl> reoMeTPR"ieCRl!e pa3Mep!i CTepmIH JJYTeM 

IIO,ItI'OHIOl (HeO~OltpaTHaJ! l!L1!la1Pomta, :xm.m:11e~Koe TJW3J1e:rme' IIOJIH­

poBEa H T.rr.), "iTO ycnOJKHS:eT HCIIOJ.I])SOBa.Hliie ~aJ!lR'l'Horo 0JleMeHTa 

·B MliMil. 8THX He;n;ocTaTKOB Jmll!eH 38l11111Tmdl: SJieMeHT, cxe:ivaTH"ieCKBJl 

KOHCTpYI<nHH ROToporo npRBe;n;e:aa Ha pHc.I. OH npe;n;CTaBJIHeT co6of 

·IlJIOCKylO n:pope3Hy'IO :apymmy 3, 3a.Kpell;JI0HIIY10 MeJl',lJy ;n;Bywi IIJiaCTHHKa'... 

MR I H 2. Ha npyxm!e 3 38.!{peITJieH WTOK 4, KOTOpull n:poxo,ItlI 'IJepes 

OTBepcTXe peryJIRpoBO"iHOI'O BRHTa 5, ormpaeTCH Ha II:De30;n;HO,II; 6 • 

Bl'IHT ~ c O;n;HO~ CTOpoHH ormpaeTCH Ha cpe,ItHlllO IlOJIOCKY npyxm!H 3 

H BBEH-q;HBaHHeM ero C03~eTCH yc:vme IlO,Il;llta'rIDi MeJJr,IIY IntMR ~ Il:pH 

3Ha"ieBWDC B03MYJltaillle~ Cl'IJ!li MeH:Dme ycHJIWI llO,Il;.lll'aTWi, KOTopoe 6e­

peTciI OOBHHM ;n;onycTHMoii ne12erpys~ Il:De!~,D;Ho;n;~ Fn.e , cKcTem 

b 

· pa6oTaeT RaK JttecT:Ko coeitmie:iwrur . H :BHemHee ycHJ1He F nepe,JJ;aeT~ 

CH Ha m,eso,D;Ho;n;. IlPH f > FnenpoRcxo;n;HT oTpHB llP.YDHH OT BHHTa 5 

H BCH cxcTeMa nepe;n;B:e:raeTCH no Ha!IPUlJleKliIID ;n;ettc.fim.a: Cll.[JIH H orm:~ 

paeTCH Ha MOll{EWe onopH 7, saxpenJiemrn:e Ha ocHOBaHKH 8. TeM ca­
MHM II:E.930,IUIO,It 3a-eTCH OT neperpysox. IIpH o6paTHOM mll:rpaB.ne­

HHH B03MYlJ1eHHH CHCTeMa nepe;n;Blll'aeTCH B o6paTHYJO CTOPOHY H TaK- ' 

lite oimpl.eTCH Ha ·orpa:rm"iHTem. 7. IIocne npeKpamellJl!R B03MYlJ1eIDm, 

1J.raro,IJ;apR: ynpyrOCTK ~ 3, CHCTeMa B03Bpallla.9TCH B KCXO,IJ;HOe 

no;roxe:ime. 

B Ml1MII SaD.tHTmdl: aJieMeHT ycTaHaBJIKBaBTCH MeJlf,Iij' TOKOHeCyi:qRM 

JipOBO,Il;HKKOM H n:r,e3ope3HC'!'B'.BHliMH npeo6pa30BB.TeJJHMlll CliIJ!li B SOHe 

me coe;n;mi:emm. 

B pacCMOTpeHHOM 3ainl!ITHOM SJieMeHTe npyJKKHa. 3 KSI'OTOBJieHa HS 

CTaJIJI.[ I3X ts] K KQHCTpyltTHBHO BHIIOJIHeHa TaK, "iTO lllHpl!lHa cpe;u;­

Heii llOJIOCKH paBHa CYM!l{e lliHpHH ;n;Byx Kpaihn,ix IlOJIOC. IlpH STOM npo~ 

rH6 . O · npyxmm 3 rio;n; ;u;e1!cTBHeM CMH Fn.e 6y:neT B 2 pasa 60JU,­

me , "ieM nporH6 J ~eHTpa.JtDHciii nOJioc:rw ( pHc. 2) • IIpoN6 ~eHTpa.ml­

Hott no;rocKK IIPYEHH!:l 3 onpe.zteJIHeTCH WOPMYJIOii (9) 

f t$ Fn.e 
= 4~h.'E. 

C;re;n;oBaTeJil>HO nporH6 IIPYJKWD:l 3 6y;u;eT 
t. . 
,. . l>?I F , 
' ~ ne , o=2.f.::. 2gh.r.E ' (I) 

r;u;e l - ,IVllIBa npOJieTa, . .. 
Fna- ;u;onycTHMoe SHa"ieHHe ycWiml neperpyaKK m,eso;n;lio.I(a, 

E - Mo.,ryJII:, ynpyrocm MaTepRa.Jia npyDHhl, 

i, h. - llIHpKHa J2[ BHCOTa Ce"ieHHH IIOJIOCKH llPYEHH!:l· . 

lfa (I) IlOJ:tytJaeM BIIDaJKeHHe ,ItJIH onpe;n;eJieHHII no;n;aTJIHBOCTK npyimHH 
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o e!I 
Q--=­Fna 2th,E 

IIp:rr npmmmx: HaMH BeJ!K'lllliaX - f, = I,5 MM, h = 0,05 MM , 

E = 2, I. roII Ila, e = IO MM ,IJ,1Ui Q IIOJiytmeM 

Q = B,3 MM /H. 
~ecTKOCTb rrpyJKIDIH K np.l'I aTOM 6y.n;eT 

K= ·r/Q .. o,o7SH/MM. 

(2) 

(3) 

/L1.LJI Halliero c.Jiy<laR, xor.na .n;orrycT.l'!Ma.f.! rreperpy3Ra r:u,e3o.n;Ho.n;a coc-

'mBJIJieT rv 0,06 H, npor:rr6 npyumt 6y.n;eT 6 = 0,8 MM. Taiwtt 

rrporH6 .D;OCTaTO'!eH,'l'r06H ycTaHOBRTb yc.ILIDl:e IlO,Il,l[a.TRf.i c TO~OCTbID 

He xyJ!te ro-4 H IIPK lIOBOpOTe BHHTa 5 (BKHT M2 x 0,25) Ha yrOJL 2~. 
,lJ,aJil>Hefunee rrepeMemeHRe CHCT0Mbl IIOCJ!e OTJ)HBa COCTaBJ'lfieT Boero 

HeCKOJll>KO MKM H B03IIKKalOI111!M !IpH 3TOM ycHJDieM MOJltHO npeHe6pe'll>. 

IlpOB6PRY ·Ha H3I'M6Hy.IO !IpO'!HOCTn !Ipy!GIH!:l MOlK.HO !IpOBeCTH·qiop­

MYJ!OH (IO] · 
~ _ Mma.t _ ~ Fn.~f .::: [~]u. 
0 - --w- - ct ha -

0 
' 

r.n;e [6Ju = 0,5 6t= 3:I08 Ila - ,IJ,1Ui CTaJIR I3X. 

Ilo.n;cTa.BJIJUI 3Ha'!emm: BeJIH'IHH, rrOJ!y'IaeM 6 = 2,4•108 Ila< [6]u. 
8xcnepHM6HTaJ!l,HO llP<JBep!LJiaCb npHeWieMOCTb cpopMy.im: (I) H 

onpe.n;eJl!IJiocn ycHJIHe.rrpIDKaTRll. YcTaHOBRa 6I:LJia co6paHa no cxeMe 

p.l'Ic.3. BBmf'llffia.IIBeM murTa 5 B .n;Ba o6opoTa coa.n;aeTcH nporM6 npy­

JKHHH Ha 0,5 MM. Ha'I8.JIO no.n;a'm ycHJIR!I KOHTJ)OJmpy0T(;JI 3a.MllK8.IDieM 

KOHTaKTa ~ CTep!tHeM II H WTOKOM 4, T.e. HaJlH'D!eM TOKa BO 

BHelI!Heli nelll! • 

.Uo orrpe.n;e.neHHoro 3Ha'!emm yc:wm.R: Fa , MeHiillle YC:K7IID1 rro.n;!la­

TIDI F no~ , · npyxmm 3 Il!TOK. 4, a CJie.n;o:saTeJ!bHo, Ill. cpe,Il;WtlI rrOJioc­

xa rrpymnm 3 He rrepeMei$.mCH. IlpH F1. >Fno~ npo»:cXO,l!;l!T OTplill 

npyxmIH 3 OT Bm:tTa 5, H llI'fOK 4 rrepeMeQaeTCR no HanpaBJie!IllD yclll-

JIHH. fla-qaJIO OTPI:raa KOHTJ)OJIKpyeTCH pa3Ml:lKrumeM aJ.IeRTp:wrecKOH 

nerm (rrpope3H8..ff npy;IlliH8. 3 HSoJ!ll:poBa.Ha OT IJJiaCTlUIBH 2). ,I.f,am,Hett­

mee nepeMeme:ime WTORa KOHTpo.JmpyeTCH rro.n; MliltpOCKOilOM c TO'IHOC­

TbID He xyJite I MKM. Vi3MepHJI 3Ha'!eHHe ycRJlM F l'.l"f , npn KoTopoM 

!IpOKCXO.n;HT OTPHB npyulitl 3 OT B:tmTa 5, ( Fno~ = 0,041 H) H, 3Ha.H 

3Ha'!eHHe npor:rr6a 6 ( 6 = 0. 5 MM)' onpe.n;eJIR:eTCJI IIO,nE.TJIHBOCTn H 

~ecTKOCTn IIPY'KHHhl 3 

O=§_ :12,2.MM/H; 
Fn"! 

i K : 0 :: o,oseH/MM. 

HecooTBeTCTBl'Ie no,na.TJ!HBOCT.l'I .l'I E6CTKOCT.l'I npyJ!G!HH no OTHOme­

H.l'IID K pac'!eTHHM no iPOPMY.7.UlM (2) H (3) He npeBHUiaeT IO%. 

PaccMOTPeII:HHti: 3all{llTHHK·SJ!eMeHT MOJKeT aaunrma.Tn MillvITT OT rrepe­

rpy30K, Ha'!ID:laH OT ycxope:mrii O, I ~ rrp.l'I Macce TO~oHecymero npo­

BO.n;H:ima 2,7 r. 

.ABTop Bl:lpaJKaeT 6JJaro,napHOCTn M.A.IleTpoCfIHY sa nocTo.IIHHl:rli 

HHTepec K HaCTOJI1116ll pa60Te. 
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Pll:c. I CxeMaT:IPieCKruI ROHCT:pyKlUISi 3aIJtRTHOro 3JieMeHTa. 

F112/2 Fnz F11i/2. 

' -- ........ - - - -
l/2 e12 

PHc . 2 PacqeTHa.a cxeMa a·am:e:THor o eJieMeHTa. 

F, 

5TJ 

Pll:c.3 CxeMa·ycTj>o~cTBa ,IT,JJJI onpe.11eJieHIDI EeCTKOCTH rrpopeaao~ . 

upyl!UIHH . 

IO 
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