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CUCTEMA YIIPABJIEHUS JIASEPHBIM TEXHOJIOT'HYECKHUM IMTPOLECCOM
MOBEPXHOCTHOM OBPABOTKH MATEPHAJIOB C OBYTJINBAHUEM

Ycoabuena A.B.
Hbocesckuii cocyoapcmeennuiii mexuuueckuii ynugepcumem umenu M.T. Kanawnukosa
Hocesck, Poccuiickas @edepayus

JIrobast oTpaciib MUPOBOIT SKOHOMUKH 3aBUCHT OT
MaTepHaJiOB M TEXHUKH, HCIOJIB3yEMBIX B IIpoIecce
MIPOM3BOJICTBA. B MPON3BOACTBE NCIONB3YIOTCS pas-
JMYHBIE MaTepPHalbl, OMHIAMH W3 HamOoiee pacipo-
CTpaHCHHBIX, WUCIOJNB3yEeMBIX BO MHOTHX cepax, ¢
y9eToM (QYHKITHOHAIEHOM, SCTETHIECKOH 1 SKOJIOTH-
YeCKOW TOYEK 3PEHHs, B MIEPBYIO OYepellb, BBIICIS-
I0TCSl HAaTypaJIbHble MaTepuaibl, TEPMUYECKOE BO3-
JielicTBHE Ha KOTOPBIE COMPOBOXKAETCSA UX MOYepHe-
HHEM, YMEHBIIICHHEM COJEPKaHHsI BOJIOPOJIa, KUCIIO-
pooa ¥ yBeIMUYEHHEM yriepoja (IpeBecuHa,
IUIACTHK, HaTypaJibHasi M HICKYCCTBEHHAas KOKa, KOCTh
u 1.71.).Co3nanne yHUKaIbHON TPOTyKIIMHA BEICOKOTO
YPOBHSI HAIlPSIMYIO CBSI3aHO C IIOCTOSIHHBIM DPa3BH-
THEM U YCIIO)KHCHHEM METOJIOB, HCIIOIB3YEMBIX IS
pa3paboTku, a  TaKxke c MIpUMEHEHUEM
MPOTPECCUBHBIX ~ WHHOBAI[MOHHBIX  TEXHOJOTHH
MPOM3BOJICTBA. B TakoMm ciydae pe3ympTaT paboOTHI
6yz[eT ONpeACIATECA TApMOHUYHBIM PA3BUTUEM
TEXHUYCCKHUX pemeHHﬁ, HUCIIOJIb30BAHHBIX npu
pa3paboTke HOBOW MPOAYKIHH. JIOBOJBHO YacTO HE
yZIaeTcs pealn30BaTh MOTEHIHAIbHBIE BO3SMOXKHOCTH
C Ka4yCCTBOM MPOAYKIINH, NMpeayCMOTPCHHBIM
MPOEKTOM, B CBSI3U C HEJOCTATOYHOH M3y4EHHOCTHIO
TEXHOJIOTHYECKUX BO3MOXKHOCTEH WHHOBAITMOHHBIX
HaYKOEMKHX TEXHOJIOTUH u OTCYTCTBHEM
TEXHOJIOTHUECKUX  pEKOMEHTauumi  JuIs nx
npuMmeHeHus. KauecTBo npoaykimn obecriednBaeTcs
BBINOJITHEHUEM COOTBETCTBYIOIIMX TPEeOOBaHMUH K
Ka4eCTBY COCTaBIISIIOIIMX, TOYHOCTH BBIMOIHEHUS
TEXHUYECKUX YCIOBHUH, TEXHOJIOTHIECKUX PEKUMOB,
pa3MepoB, OTKIOHEHHWH OT (OPMBI, B3AHNMHOTO
pacToNoKeHus, COCTOSTHUS 00paboTaHHBIX
MMOBEPXHOCTEH.

[loBrImIeHNe Ka4decTBa IOBEPXHOCTHOTO CJOS
ABISICTCA aKTyalbHOW MpPOOJIeMOil TEeXHOJIOTHH,
peleHne KOTopoi TpedyeT onepesKaroniero moaxoa

B YCJIOBHAX OBICTPOTO TEXHHYECKOTO PA3BUTHA H
PBIHOYHOW SKOHOMUKH, TOPOMBIIEH OCTPYIO KOHKY-
peHLMI0 cpeau MpousBoauTenedl. bonabIIMHCTBO
MIPOLIECCOB IOBEPXHOCTHOH 00pabOTKH MaTepuaioB
HMEIOT TEPMHUYECKYI0 IPHUPOJY, Jro0as CTpyKTypa,
ar000e COCTOSIHME Matepuana OmnpenesseTcs de-
TBIPbMSI OCHOBHBIMH XapaKTEPHCTHKaMH TEIUIOBOTO
COCTOSIHMSI:  TeMIlepaTypa HarpeBa, CKOPOCTb
HarpeBa, BpeMs HarpeBa, CKOPOCTh OXJIAXKJCHUS.
[Iupokoe pacmpocTpaHEeHHE B HMPOMBIIIICHHOCTH
MOJTY4YaroT JIa3epHBIE TEXHOJOTUH. O(pdeKTHBHOCTH
Ja3epHBIX ~ TEXHOJOTHMH  OOYCJIOBIICHA  BBICOKOM
IUIOTHOCTBIO TIOTOKA 3HEPIHH JIA3EPHOTO H3IIyYeHUS B
30He O00pabOTKHM, BO3MOXKHOCTBIO  (DOKYCHPOBKH
U3JIydeHUs C TIOMOILIBIO ONTHYECKHX CHUCTEM B
CBETOBOM JIyd TUaMETPOM B COTBIE JJOJIM MUITUMETPA,
BO3MOXHOCTBIO BEJICHHUSI TEXHOJIOTHUECKUX MPOLIECCOB
B J11000M TIpO3pavHOi cpelie, MaJIol 30HOM MpOTpeBa,
obecrieynBaeMOl  KPaTKOBPEMEHHBIM  BO3/ICHCTBHEM
M3IIy9eHUsI, a TaKXKe BO3MOXHOCTHIO OECKOHTAKTHOM
MOfaYM SHEPIHH K 30HE OOpabOTKM B 3aMKHYTOM

obovéme.  [locpeacTBOM — Ja3epHOTO  W3IIyUCHUS
OCYIIECTBIIIIOT ~ Pe3Ky,  CBEpIEHHE  OTBEpPCTHH,
TEPMHUYECKYIO 00paboTKy, rpaBUPOBaHHE,

MapKUpOBaHHE ¥ MHOTHE JPyrHe TEeXHOJOTHYECKUE
onepaimu. JlazepHoe  W3NIydeHHWE  CYLIECTBEHHO
NPEBOCXOAUT JIPYrHE WCTOYHMKU OSHEPIUH, 4YTO
MO3BOJSIET HE TOJBKO 3HAYMTENBHO  YBEIUYHTH
MPOM3BOIUTENHHOCT, 00pa0OTKH, HO H TOJydYaTh
KaueCTBEHHO HOBBIE pe3yJIbTaThl 10 CBOMCTBaM
TOBEPXHOCTH 00pabaThIBaeMBIX MaTepHanoB. B 3toit
CBSI3M JIA3CPHBIN JIyd KaK MCTOYHUK HarpeBa UMeeT Kak
o0mme 0coOEHHOCTH, CBOWCTBEHHBIE BCEM JIPYTUM
BBICOKOKOHIIEHTPUPOBAHHBIM NCTOYHHKAM, TaK M CBOH
crienmduueckre npeuMyiiecTsa. TeM He MeHee Ui
TIOBEPXHOCTHOH 00paboTku MaTepuanoB c
OOyIiIMBaHUEM JIa3epHOE H3JIYYCHHE TMPUMEHSETCS
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HEJI0CTaTOYHO HIUPOKO n3-3a OTCYTCTBHS
anpoOHPOBaHHBIX METO/IHK, HaINYHs
JIOTIOJIHUTEIBHBIX ~TPEeOOBaHMH MO  3CTETUUECKHM
CBOMCTBaM, TakhuM, Kak (opma, PUCYHOK, (akTypa U
IBET. Psig TeopeTHIecKnX M MPaKTUYECKHX BOIPOCOB
OCTArOTCS HEJJOCTATOYHO M3Yy4YEHHBIMH. B dacTHOCTH,
HE W3y4YEHa B3aMMOCBS3b MEXIY TEXHOIOTMYECKUMH
pexmMaMu  paboTBI  Jla3epHOTO O0OpYHOBaHHSA U
XapaKTePUCTUKaMH  TTIOBEPXHOCTH  IPOMBIIILICHHBIX
W3NENMi, HE WCCIeNOBaHA  CTENCHb  BIIMSHUS
OTIENBHBIX ICTETHYECKUX ToKazarenen Ha
HHTETPAIBHYI0 OLEHKY IOTPEOUTENIbCKUX CBOMCTB
IIPOMBILLIEHHBIX H3JEIIUH. JHeiicTByromue
HOPMAaTHBHBIE JOKYMEHTHI OITyCKAIOT MPOLETYypHEIE
BOIIPOCHI, CBSI3aHHBIE C OpraHu3alyel 1 MPOBEICHHEM
OOBECKTHBHOM OIIEHKHM KauecTBa ITOBEPXHOCTH IIPH
00pabotke. Pa3nudHOe TOJIKOBaHWE TEPMUHOB BHOCHT
JIOTIONIHUTENbHYIO ~MYTAQHWIly M HMEET BeCchbMa
CEpBE3HBIE IOCIIEACTBUSA, CACP)KHBAOIINE IIHPOKOE
NIPUMEHEHNE JIa3ePHBIX TEXHOJOTHH ULl 00pabOTKH
OpraHHYeCcKUX MaTepua’os. Hcnonb3oBanue
HOPMATUBHBIX JTOKyMEHTOB M3 CMEXHBIX 0OJacTeif
MPOMBILIJIEHHOCTH, B Ya4CTHOCTH, IOJIyTOHOBOT'O KJIMHA,
NpE€AHa3HAYCHHOTO 11 HUCHbITaHUA (baKCHMHHI:HOﬁ
ammapatypsl Thna 2, noarpymmst 1 mo 'OCT 12922-77,
XOTA OHa WU COBMECTUMA IMPOrpaMMHO M armapaTHo C
JIa3epHBIMH YCTaHOBKaMH, HE BCeTia 000CHOBAHO M3- 32
BOZHMKHOBEHHUS  JIOIIOJHUTENBHBIX ~TPYIHOCTEH B
peammzanuy. PopMHUpOBaHME KPHUTEPHEB OLEHKH C
y4eToM (MBUKO-XUMHYECKIX TIPOIIECCOB,
COTNPOBOYK/IAIOIINX BO3/ICHCTBHE JIA3EPHOTO H3ITyYEHNUS
Ha MaTepuall, JaeT He IUIOXHE Pe3ysIbTaThl, O3BOJIIET
IIOBBICUTH TNpEACKa3yEMOCTh TIOJTY9Y€HHBIX
pe3ynbraroB. KadectBo 00pabOTaHHON MOBEPXHOCTH
OlpefieNisieTcsT  OTKJIOHEHHeM  (U3MYECKUX U
MEXaHWYECKUX CBOWCTB BEPXHETO CJIOS Marepuaa.
I'eomeTprueckoe KauecTBO MOBEPXHOCTH MPH HATHMIUI
Ha HEHW BBICTYNOB, BNAAWH, IUTPUXOB U APYTHX
HEpPOBHOCTEH Ha MalbIX YydYacTKaX OIpeaelsieT
MHKPOT€OMETPUIO MoBepXHOCTU. TIponecchl gazepHOit
TIOBEPXHOCTHON 00paboTKH SIBIISIFOTCS
MHOTO(AKTOPHBIMA ¥ MHOTOKPUTEPHAIBHBIMH.
VYhpapnsTe  mpoleccoM, MeHss  Bce  (pakTopsl
HEeBO3MOXKHO. [ToaToMy M3 Becex Ha3BaHHBIX (paKTOPOB
BBIICNICHBl ~ OCHOBHBIE,  KOTOpbIE  HA3bIBAIOTCS
YIpaBILIOIIUME. Ha MHKpOreoMeTpHio MOBEpXHOCTH
IIPH JIa3€PHOM TPaBHPOBAHUH, B OCHOBHOM, BIIMSIIOT
crneyromue (aKTOpbl: TEXHOJOTUYECKHE PEKHMEI
(MOIIHOCTP ~ JA3epHOTO  W3NMYYCHHS,  CKOPOCTh
IPaBUPOBAHUS, pa3pellaoIas CrocoOHOCTh, YacToTa
UMITYJIbCOB, JAUaMeTp C(HOKYCHPOBAHHOTO JIa3epPHOTO
Jlyya Ha Matepuaie), JMHAMHYECKUE XapaKTepPUCTHKU

YCTPOWCTBA ~ NEpeMEIleHHs  JIa3epHOro  JIyda,
MeXaHHYECKUE CBOIICTBa 00pabaThIBAEMOTr0O
Marepuaia.

Jus  pacumpeHus — obnacteii  NpUMEHEHUS
JIa3epHOTO U3ITydeHUS JUTst 00paboTku
NPOMBIIICHHBIX ~ U3/CIUNA W3  MarepuaioB ¢
00yrITHBaHUEM MPOBEICHO HCCIe0BaHNE

MHUKPOHEPOBHOCTEH ITOBEPXHOCTH MPU Ja3€PHOM

398

rpaBUpoBaHMH. Jlms  3TOTO  HCIIOJIBb30BAIOCH
BOCIIpou3BelleHue MnonyToHoBoro kimmHa no 'OCT
24930-81, wmmeromiero 15 crymeHel onTHYECKOM
IUIOTHOCTH Ha TAaHTEHIMAJBHOM, pPaJdaJbHOM H
MOTIEPEYHOM  pa3pe3ax JPEeBECHHBI XBOHHBIX H
JIMCTBEHHBIX [OPOJ, HATypaJbHOU U UCKYCCTBEHHOMN
KO’Ke, KOCTH, OPTaHUIECKOM CTEKJIE.

VYuuteiBass ~ MHUKPOCTPYKTYpPY,  XUMHYECKHi
cocTaB W (PU3UKO—MEXaHWUYECKUE XapaKTCPHUCTHKH
UCTIONB3YEMBIX ~ MAaTepHajoB  JUIi  IPOBEACHUA
UCCIEeOBaHWN BbIOpaHa Ja3epHas yCTaHOBKa Ha
yrnekuciiom  raze  COz.  AHanu3  M3MEHEHUH
COCTOSIHUSL ~ IOBEPXHOCTU  MPOBOJWICS  MpHU
N3MEHEHUH MOIIHOCTU JA3€pHOr0 M3JIyuyeHHUs OT
2 no 12 BT, CKOPOCTH IBM)XEHHS JIA3EPHOTO JIyda OT
10 mo 180 cm/c, paspemaromieii CHOCOOHOCTH,
KOJIMYeCcTBa JUHUH Ha mroiim, ot 100 mo 1000 dpi.,
9acTOTHI UMITYJIECOB m3rydeHust oT 500 mo 1000 I,
nuaMeTpa Cc(OKYCHPOBAHHOTO JIA3€PHOTO JIyda Ha
marepuane ot 0, 05 mo 1, 0 MM. yria nmageHust
nasepHoro syda ot 0° mo 45°, ¥ KOMOMHALIMU ITUX

PEXXUMOB.

Hns OIIEPATUBHOTO yIIpaBJIEeHUs
TEXHOJIOTUYECKUM MPOLECCOM, MOTYyYEHHUS TOUHBIX
UCXOJHBIX  JaHHBIX,  pa3paboTraHa  cucrema
yTpaBJIeHUs J1a3epHbIM TEXHOJIOTUUECKUM

mporeccoM o0paboOTKH MaTepHajoB B PEaTbHOM
Macmrtabe BpemeHd. DyHKIMOHANbHAs CXema
CHCTEMBI MPE/ICTABIICHA Ha PUCYHKE 1.

[rm— '_ [ ——— [
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PI/ICyHOK 1- (DyHKLII/IOHaJIBHaﬂ cxXeMa CUCTCMBbI

OYHKIIMOHUPOBAHUE  CHCTEMbI  YIPABJICHUS
JIa3epPHBIM TEXHOJIOTUUECKUM pOIECCOM
ocyliecTBisieTcss  cieaymomuM — obpazom.  Ha

HavaJlbHOM  JTame  (GOopMHUpyeTCs  apXuB  Ha
OCHOBaHHMU 0a3bl JaHHBIX H3MEHEHHs COCTOSHHE
MTOBEPXHOCTH MaTepHasoB IIPH Ja3epHOI 00paboTKe,
(YHKIMOHAIBHO- KOPPEISAHOHHBIX CBSI3eH MEXIY
XapaKTepPUCTUKAMK [OBEPXHOCTH Marepuaia W
mapaMmeTpamMH Jia3epHOro usnydenus. Jlamee, Ha

OCHOBaHUU MOJyYEHHBIX CTaTUCTHUYECKUX
pe3ynapTaTOB,  3aJAIOTCS  PEXHUMBI  JIa3epHOIl
00paboTKM,  KOHTPOJIMPYIOTCS  XapaKTePUCTHKH

MOBEPXHOCTH, MNpPU OTKJIOHEHHH pE3yJIbTaTOB OT
3aJ[aHHBIX TIPOU3BOJUTCS KOPPEKIIHSL.

IIpoBeneHHBIC HCCIENOBAHHS MOKA3aJIM, YTO, UL
JOCTIDKCHHSI 33JIaHHBIX I1apaMeTPOB  IIOBEPXHOCTH
MaTepuajioB ¢ OOYITIMBaHUEM TIPH JIa3epHOH 00paboTKe
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MEPCIIEKTUBHO MCIIOIH30BAHIE KOMIUICKCHOTO TIOJIXO/Ia,
VUHTBIBAIOIIETO  CYILIECTBOBAHUE  (PYHKIMOHAIBHO-
KOPPEJSLMOHHBIX ~ CBS3e  MEXIy [apaMerpamu,
XapaKTepH3YIOMNMHI TEXHOJIOTHIO JIa3epHOH 00paboTKI
U COCTOSIHHME TMOBEPXHOCTH Marepuaiia. [IpoBeneHHbIe
WCCITEIOBaHMST TIO3BOJITIOT TOBBICUTH 3()(HEKTHBHOCTH
NPUMEHEHHS JIA3ePHOH TEXHUKH TIPU CO3/IAHHH HOBBIX

VIK 535.37

TEXHOJIOT TIOBEPXHOCTHOM 00paboTKH.
Ipemnaraemprii  cmoco® MO3BOIAET  MAaKCHMAJbHO
COXpaHHTh YHHKAJbHBIC WHAMBHAYaIbHBIE CBOICTBA
MaTepuaia, YCIEIIHO KOMIICHCHPOBAaTh HMEOIHECS
€CTCCTBEHHBIC ~ HEONHOPONHOCTH  MaTepuana H
obecrieynTh CTAOMIBHO BBICOKHE PE3YIBTAThl TIPH
MacIITaOHOM IPUMEHEHHH JIa3ePHBIX TEXHOJIOTHH.

CHEKTPAJIBHO-TIOMAHECHEHTHBIE CBOMCTBA ®TOP-®OCPATHBIX CTEKOJI,
AKTHUBUPOBAHHBIX HOHAMM OPBUA U UTTEPBUSA

Scroxesua A.C.1, lepuosuu O. I1.}, Kyaemos H.B.}, Kono6xosa E.B.2

HUIL] «Onmuyeckux mamepuanos u mexronoauit» EHTY, Munck, Pecnyénukxa Benapyco
2Canxm-Ilemepbypackuii 20Cy0apCcmeentbvlll MexHOI02UYECKUL UHCIUMYN (MeXHUYecKuil YHUGepcument)
Canxm-Ilemep6ype, Pocuiickas @edepayus

I'enepanus m3mydeHus B oOmacTu cmekTpa 1,5
MKM TIPEJICTaBIsET 3HAYNUTEIBHBIA HWHTEpPEC IS
NPUMEHEHUM B CHCTEMaxX ONTOBOJIOKOHHOW CBS3H,
UL TATBHOMETPUHW, TaK KaK H3IydeHHe B OJTOH
00JTacTH CHEKTpa SIBISICTCS YCIOBHO O€30MacHBIM
it 3perns. OcoObIil HHTEpeC 37eCh MPECTABISIOT
CTCKJIa, AaKTUBHUPOBAHHBIC HMOHAMHU 3pOWs, Kak
AKTUBHBIC CpEIbl JUIS CO3JAHHS BOJOKOHHBIX
nmazepoB u ycuiurteneil. CocTaB  CTEKISHHOM
ManI/IL[bI BO MHOTOM OHpeﬂeﬂﬂeT
CHEKTPOCKONIMYECKHEe ©  (pu3HUecKme CBOiIcTBa
AKTUBHOH CPEJIBI B IIEJIOM.

B nmanHO# paboTe M3ydaich CIIEKTPOCKOITMYECKHE
XapaKTEPUCTUKA SpOUiA-UTTepOneBIX PpropdochaTHbIX

CTCKOJI BHA4, KOTOPBIC OTIIMYAOTCS HAJUMYHUCM T'PYIIL
BaF, u PbF;

5Ba(POs)2+10BaF,+27AlF;+18,5CaF;+10MgF.+
+18,5SrF,+10YbFs+1ErFs (o6paser 1) u

5Ba(POs)2+10PbF»+27AlFs+18,5CaFs+10MgF.+
+18,5SrF,+10YbFs+1ErF; (obpaserw 2),

C IENBbI0 YCTAHOBHTH BIUSHUE COCTABA CTEKISIHHON
MaTpuIlbl Ha CIEKTPOCKOIUYECKUE XapaKTEPHCTHKU
HOHOB dpOusL.

CuHTe3 CTEKOJT OCYLIECTBIISIICS IIPH TEMIIEPATYpe
1050 C° B crekioyrnepogHoM THrie. IlmoTHOCTH
obpasuma 1 — 3,1 r/em®, obpasma 2 — 3,38 r/em®.
Konnenrpanuu noHo Er®* u Yb* B obpasue 1 —
1,5-100cm3u 1,5 - 10?2 em3, cooTsercTBenHo. Jns
obpasiia 2 aHaJOrMYHbIE BEIUYUHBI COCTABIUTH —
1,55 - 10?° cm® 1 1,55 - 10% cM3, cOOTBETCTBEHHO.

Peructpanus CIIEKTPOB MOTJIOIIEHHSI
npowusBoMiack Ha criektpodoromerpe Cary 5000, a
CIEKTPOB JIFOMHHECIEHIIUH HA HKCIIEPUMEHTATbHOU
YCTAaHOBKE, B COCTaB KOTOPOil BXOAAT HaboOp
(hoToTpHEeMHNKOB Ha HWH(PAKpPacCHYIO W BHINMYIO
obmact cmekrpa, MoHOXpoMatop MJP 23,
paborarouuii  TMOA  YNpaBICHHEM KOMIIBIOTEpPa,
CHHXPOHHEIH ycumurens SR830.

Ha puc. 1 u 2 npeacraBieHsl CIEKTPhl cEYEHUI
norioneHnss oopasuoB 1 u 2, 00yCIOBJICHHBIC
mepexoJaMi ¢ OCHOBHOro ypoBHs *lisp Ha Gomee

BBICOKOJISIKAIINE ISl HOHOB 3pOWs M I Iepexoa
2Fs;, —2F7; mona wurrepbusa. Kak BUAHO U3 2THX
PUCYHKOB, HHUKaKHX CYIIECTBEHHBIX pa3InIMid B
CIIEKTpax JJisi 000MX 00pasmoB He HaOmonaeTcs. Tak
JKe HE HAOJIOMAeTCs CYNMICCTBEHHBIX PAa3JIUYUN IS
CIEKTPaJIbHBIX JIMHUNA JomMuHecueHnuun B UK
(puc. 3) 1 BUIUMOIt 00sacTsx crekrpa (puc. 4).

U3 3TOr0 MOKHO CAETaTh BEIBOJ, YTO MOHKI Ba u
Pb He BXomsiT B Gninkaiiiiee OKpyXeHHE HOHOB dpOust
U UTTepOUs M HE BIUSIOT HA MX MOMJIOMATECIbHBIC U
JIFOMHHECIICHTHBIE CBOHCTBA.
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Pucynok 1 — CriekTpsl ceuenuii nornomenus nonos Er¥*
B oOpasmax 1 (cepstif uBer) u 2 (depHslii nBet). OCHOBHOU
ypoBeHb *lis
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Pucynok 2 — CriektpsI ceuenuii nornomenust Yb* B o6pasiax
1 (cepwiit uBeT) 1 2 (4epHblii 1BET) Ha nepexoe 2Fs;, —2F7,

Ha ocHoBe cnieKTpOB cedYeHMIA TOTIOMICHUS (CM.
puc. 1, oOpasenm 1) OBUI NPOBENCH pacyeT
WHTCHCUBHOCTCH JIMHHUW B CICKTPE MOTJIOUICHUS IO
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