
OT3bIB O<I>HIJ;HAJlbHOro OilllOHEHTA 

Ha .n:11ccepTau;110HH)'IO pa6oTy Mypa,z::vrna CapKMca 0BaHecoB11qa «CTpyKTypa H 

CBOHCTBa JIHTeHHOH Kopp03HOHHOCTOHKOH CTaJIH, JierHpOBaHHOH a30TOM», 

npe.n;cTaBJieHH)'IO Ha COHCKaHHe y-qeHOH CTeneHH KaH):(H):(aTa TeXHHqecKHX HayK no 

cneu:11anoHOCTH 05.16.01 - MeTanJioBe.n;eHMe H TepM11qecKa5I o6pa6oTKa MeTaJIJIOB H 

cn11aBoB. 

AKryaJihHOCTh .i::.uccepTau,uouuoii pa6oThI 

.D:11ccepTaD;HOHHa5I pa6oTa noCB51:W:eHa pa3pa6oTKe BbICOK03cpcpeKTHBHbIX H 

3KOHOMHqHoIX JIMTettHhIX KOHCTPYKU:HOHHoIX cTaneii, coqeTaioru;Mx BDICOK)'IO 

npoqHOCTb H Kopp03HOHHYIO CTOHKOCTb ):(1151 H3rOTOBJieHM51 JIHTOH apMaTypoI H 

OTBeTCTBeHHDIX Y3JIOB H .n;eTaneii KOMn11eKCOB ):(1151 .n:o601q11 Hecj:>TH H ra3a. yqHTbIBa51 

6ypHoe pa3BHTHe B noc11e):(HHe ro.n;DI .n:m1 3TOH u;eJIH npHHU:HnHaJibHO HOBbIX 

MaTepHaJIOB Ha OCHOBe )KeJie3a, B KOTOpoIX peaJIH30BaHO 3aMeru;eHHe yr11epo.n:a 

a30TOM, aKTYaJibHOCTb npe.n:npHH51TOro Mcc11e.n;oBaHH5I He Bbl3bIBaeT HHKaKMX 

coMHeHMtt. B .n:11ccepTau;110HHOH pa6oTe nocTaBJieHoI H ycneurno perneHoI 3a.n;aq11 no 

BoI6opy XHMM"LieCKoro COCTaBa .n:ecpopMHpyeMOH CTaJIH-npoTOTHna, MO.n;e1111poBaHHe 

cpa30Boro COCTaBa BapHaHTOB B03MO)l(HbIX KOMn03HU:HH, HCC11e.n;oBaHHe TOHKOH 

CTPYKTYPDI H CBOHCTB cooTBeTCTBYIO:W:HX Mo.n;eJioHDIX OT11HBOK, 113yqeHMe BJIH51HM51 

pe)KHMOB TepM11qecKoH o6pa6oTKH Ha cpa30BhIH cocTaB H CTPYKTypy, aHaJIH3 

Ba)l(HbIX 3KcnnyaTaD;HOHHbIX xapaKTepHCTHK 11HTOH CTaJIH npH nOBDIIIIeHHbIX H 

nOHH)KeHHbIX TeMnepaTypax. 

CTpyKrypa u ocuo8uoe co.r.ep~auue .r.uccepTau,uu 

,n:11ccepTaU:HOHHa5I pa6oTa c.o. Mypa .n;51Ha COCTOHT H3 BBe.n;eHH51, n51TH r11aB, 

o6ru;HX BblBO.IJ:OB H cnHCKa 11HTepaTypoI, 

BK11IOqaIOru;ero 131 eaMMeHoBaHM51. Pa6oTa H311o:>KeHa Ha 132 cTpaHMu;ax, co.n:ep)KHT 

59 pHCYHKa H 34 Ta6JIHD;bl. 
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Bo sse,n:eHRR o6ocHoBaHa aKTYaJII>HOCTI> TeMI>I Rccrre,n:osaHRM, cq>0pMyrrRposaHI>I 

u;errh R 3a,n:aqR RCCrre,n;oBaHRM, rrpRBe,n;eHhI IIOJIO)l(eHR.SI, BhIHOCHMI>Ie Ha 3all(RTy, 

orrRcaHI>I CTPYKTypa R o6oeM ,n;RccepTaQRR. 

B rrepsoii rrrase rrpRse,n;eH rrRTepazypHI>IM o63op cymecTsyiomRx JIRTeiiHhIX 

Kopp03ROHHOCTOMKRX aycTeHRTHhIX CTaJieM R IIOTeHQRaJihHhIX MeTO,[(OB IIOBhIIIIeHR.SI 

RX rrpoqHoCTR R Koppo3ROHHOM CTOMKOCTR. Co,n;ep)l(aHRe rrepsoii rnaBI>I rny6oKo R 

BCeCTOpOHHe OXBaTI>IBaeT KJIIOqeBI>Ie rrpo6JieMI>I, 3aTpOHYTI>Ie B ,ll;RCCepTaQROHHOM 

pa6oTe, R CBR,ll;eTeJibCTByeT 0 BhICOKOM KBanmpRKaQRR ,[(RCCepTaHTa B o6rraCTR 

HayqHhIX rrpo6neM R3yqeHR.SI 

Bo BTOpoii rnase ,n:aHO rro,n;po6Hoe OIIRCaHRe RCIIOJih30BaHHhIX B ,[(RCCepTaQRR 

MaTepRaJIOB R MeTO,ll;OB RX RCcrre,nosaHR.Sl.Ha OCHOBaHRR rrpose,n;eHHhIX pacqeTOB 

KOHQeHTPaQRR a30Ta R ou;eHKR cpa30BOro COCTaBa ,ll;JI.SI 1260 sapRaHTOB coqeTaHH51 

nerRpyioll(RX 3JieMeHTOB B MHOrOKOMIIOHeHTHOM CRCTeMe Fe-Cr-Ni-Mn-N-Mo-JI3 

6I>IJIR BhI6paHhI rrpe,n:eJihI JierRpoBaHR.SI ,[(JI.SI rronyqeHR.SI Tpex COCTaBOB aycTeHRTHOM 

CTaJIR ,n;JI.S1 rrocne,n;yiomRx Rccne,n:osaHRM. TepMO,ll;RHaMRqecKoe Mo,n;enRposaHRe 

cpa30Boro COCTaBa CTaJieM 6I>IJIO rrpose,n:eHO c RCIIOJih30BaHReM rrporpaMMhI Thermo 

Cale rrpR ,n:asneHRR 1 aTM R RHTepsana TeMrrepaTyp 600- l 200°C. 

B TpeTI>eii rnase rro,n;po6Ho rrpoaHaJIR3RposaHI>I CTPYKTypa, cpa30BI>IM cocTaB R 

cpR3RKO - MexaHRqecKRe CBOMCTBa BhI6paHHhIX KOMII03RQRM HOBhIX CTaJieii B 

RCXO,ll;HOM (JIRTOM) COCTO.SIHRR. IloMRMO KOMIIhIOTepHbIX pacqeTOB 6I>IJIR rrpose,n:eHbI 

xopOIIIO ,[(OIIOJIH.SIIOII(Re RX 3KcrrepRMeHThI ITO KRHeTRKe KpRCTaJIJIR3aQRR CTaJihHhIX 

JITJIRBOK. MeTo,n:oM rrpocseqRsaiomeii 3JieKTpoHHOM MRKpocKorrRR 6I>rno 

o6Hapy)l(eHo HaJIRqRe B CTPYKType HaHopa3MepHI>IX qacTRU: HTRTpR,n;os CrN, 

KorepeHTHO CB.SI3aHHhIX c aycTeHRTHdii MaTpRu;eii. Ilpose,n:eHHI>Ie RCCJie,n;osaHR.SI 

II03BOJIRJIR ycTaHOBRTh KoppeJI.SIQRIO Me)l(,n;y pacqeTHhIMR ,n;aHHhIMR paBHOBeCHoro 

cpa3osoro cocTaBa R 3KcrrepRMeHTaJII>HBIMR ,n;aHHI>IMR. C,n:enaHo Ba)l(HOe 3aKmoqeHRe 

0 IIOJIO)l(RTeJII>HOM BJIR.SIHRR a30Ta Ha MRKpOCTPYKTYPY R CBOMCTBa JIRTOM CTaJIR. Ee 

COCTaB 6I>IJI TII(aTeJihHO OTKOppeKTiipoBaH R CTaJIR 6I>rna rrpRCBOeHa MapKa 

0,5X21Arl5H8M2<t>. 
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B qeTBepToii rnaBe rrpe,Il;cTaBneHhI 3KcrrepHMeHTaJThHhie ,Il;aHHbie, onHChIBaIOII.J,He 

crpy1nypy H CBOHCTBa HOBOH CTanH nocne BbICOKOTeMIIeparypHoro roMoreHH3Hpyion.wx 

OTIKHrOB. EoIJIH npoBe,Il;eHbl 3KCnepHMeHTbl no Ol(eHey BJIIDIHIDI TeMnepaTypbI H 

MHTeJihHOCTH OTIKHra Ha 3BOJIIOI(HIO JIHTOH C'fPYKTYPhI. IIpH 3TOM oco6oe BHHMaHHe 

o6pai.u;anoch Ha B03MO)KHOCTh CHH)Kemrn ,Il;OJIH OlJ,K-cpeppttTa H CJ- cpa3hI B crpy-Krype 

aycTeHHTHOH CTanH. 3To no3BOJIHJIO B KOHeqHoM HTOre 3a cqeT HeKOTopoii 

KoppeKTHpOBKH XHMMqecKoro COCTaBa H pe)KHMa TepMttqeCKOH o6pa60TKH peantt30BaTh 

npttcyi:u:yio aycTeHHTY IIJiaCTttqHOCTh, B~3KOCTb H CKJIOHHOCTb K ,Il;ecpopMal(HOHHOMJ 

ynpoqffeHHIO. y CTaHOBJieHO, qTo pa3pa6oTaHH~ CTaJTh He no,Il;Bep)KeHa XJia,Il;HOJIOMKOCTH 

BIIJIOTb ,Il;O - 70°C. IIpH nOBbIIIIeHHbIX TeMrreparypax CTaJib TaK)Ke npeBOCXO,Il;HT no 

MexaHlfqeCKOH npoqHoCTH Bee H3BeCTHhie B JIHTearype aHanorH. K CO)KaJiemno, 6omo 

o6Hapy)KeHo He)KeJiaTeJihHoe BbI,Il;eneHHe B aycTeHIITHOH Marptt:o:e OlI,K H cr-cpa3 nocne 

M:HTeJibHOro OT)l(Hra npH 6oo0c, KOTOpoe 3aMeTHO CHH)KaeT y,Il;apHYJO B~3KOCTb H 

HaKJia,Il;bIBaeT onpe,I1;eneHHh1e orpaHttqeH~ Ha pe)KHM cBapoqHoro l(HKJia. 

B n~Toii rnaBe npe,Il;CTaBneHhI pe3yJII>TaThI tt3yqeHH~ ycTanocTHOH npoqHoCTH, 

H3HococTOHKOCTH H Koppo3HOHHOH CTOHKOCTH pa3pa6oTaHHOH CTaJIH. IIoKa3aHo, 

HO Ba~ TepMoo6pa6oTaHHa~ CTaJib He ycTynaeT 

rop~qe,Il;ecpopMHpoBaHHOMJ npoTOTHny H npH onpe,I1;eneHHbIX pe)KHMax 

l(HKJIHqecKoro Harpy)KeHH~ npeBOCXO,Il;HT KJiaccttqecKHe aHanorH. y CTaHOBJieHa 

TeMnepaTypHa~ rpaHHI(a ( 40°C) BbICOKOH KOpp03HOHHOH CTOHKOCTH pa3pa6oTaHHOH 

CTaJIH. 

HaH6oJiee Ba~Hbie uar1uble pe3yJihT3ThI, noJiyqeuuble B .LJ:HCcepTaQHU 

1. IIpoBe,Il;eHo cttcTeMaTHqecKoe c HcnOJib30BaHHeM nporpaMMHoro o6ecneqemrn H 

3cpcpeKTHBHhIX MeTO.Il:OB CTPYKTypHoro aHantt3a ttccne,I1;0BaHHe no co3,Il;aHHIO 

JIHTeHHOH BbICOKonpoqHOH H Kopp03HOHHOCTOHKOH a30THCTOH CTaJIH, CO,Il;ep)Kall(eH 

0,5 % N. 

2. y CTaltOBJieHbI onTHMaJibHbIH COCTaB H pe)KHM TepMHqecKOH o6pa60TKH HOBOH 

JIHTeHHOH a30THCTOH CTaJIH H orrpe,Il;eJieHhl OIITHMaJibHbie pe)KHMbl peanH3al(HH 

BbICOKHX CTaTHqecKHX H ycTaJIOCTHbIX MexaHHqecKHX xapaKTepHCTHK B coqeTaHHH c 

BhICOKQH KOpp03HOHHOH CTOHKOCTblO. 
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3. Y cTaHOBJieHbI CTPYKTYPHbie Kp11TepHH peanM3aU,Mll BbICOKMX 3Kc1rnyaTaU,MOHHbIX 

xapaKTepHCTMK M BbUIBJieHbI 3aKOHOMepttocTM cpa30BbIX M cTpyKTypHbIX 

rrpeBpalll,eHMH B CTaJill Ha CTa)l.llll KpllCTaJIJill3aU,llll ll rrocne.r:i;yIOill,eH TepMWieCKOH 

o6pa6oTKH. 

06oCHOBaHHOCTb H ,LJ;OCTOBepuoCTb noJiyqeffHblX pe3yJibTaTOB. 

):(ocTOBepHOCTb ll o6ocHOBaHHOCTb pe3yJibTaTOB ,l(llCCepTaU,MOHHOH pa60Tbl 

IlO)l.TBep)K)l.aIOTCH 60JiblllllM o6'beMOM irnKorrneHHbIX 3KcrrepHMeHTaJibHbIX )l.aHHbIX, 

ll KOMilbIOTepHbIX pacqeTOB, llX KOppeKTHOH CTaTMCTllqecKOH o6pa6oTKOH, 

rrpHMeHeHMeM IIIllpOKOro crreKTpa COBpeMeHHOro 3KCrrepHMeHTaJibHOro 

o6opy.r:i;oBaHMH, MCITOJib30BaHMeM ' opHrMHaJibHbIX CTPYKTYPHbIX Mo.r:i;ene:H: M 

rny6oKMM MHoroypoBHeBblM aHaJill30M rronyqeHHbIX pe3yJibTaTOB B ITOJIHOM 

COOTBeTCTBllll c COBpeMeHHblMll KOHU,eITU,ll51Mll cpH3llqecKoro MaTepllaJIOBe)l.eHllH. 

HayquaH neuuocTh u npaKTuqecKaH 3uaquMoCTh pa6oThI 

HayqHaH u,eHHOCTb pa6oTbI 3aKnroqaeTcH B C03.ZJ.aHMM MeTannoBe.r:i;qecKMX ocHoB 

.ZJ.JIH peanM3aU,HM CTPYKTYPbI JIMTOH a30TMCTOH CTaJIM, o6na.r:i;aIOill,e:H: KOMrrneKcoM 

YHMKaJibHbIX MexaH~ecKHx M Koppo3MOHHOCTOHKMX xapaKTepHCTMK. 

IIpaKTllqecKaH 3HaqlfMOCTb pa6oTbl 3aKJIIOqaeTC51 B TOM, qTo Ha OCHOBe ee 

pe3yJibTaTOB pa3pa6oTaHa M 3alll,Mlll,eHa rraTeHTOM P<I> HOBaH, BeCbMa rrepcrreKTMBHaH 

JlllTeHHaH a30TllCTa51 CTaJib )l.JIH IIIllpOKoro crreKTpa rrpOMblIIIJieHHOro rrpHMeHeHMH. 

3aMeqauiu1 no ,LJ;uccepTanuu 

1. B )l.MccepTau,MM He.r:i;ocTaToqHo qeTKO orrMcatta MeTo.r:i;onorMH Bb16opa Tpex 

OCHOBHbIX KOMII03llll,llH JlllTOH aycTeHMTHOH BblCOKOa30TllCTOH CTaJill, KOTOpbie 

51BllJillCb B OCHOBHOM rrpe.r:i;MeTOM llCCJie)l.OBaHllH B )l.llCCepTaI.J:llOHHOH pa6oTe. 

2. Cne.r:i;yeT rrpH3HaTb He COBCeM y.r:i;aqHOH cpopMynHpOBKY OCHOBHbIX BbIBO)l.OB ITO 

pa6oTe, KOTOpbie HOCHT CJillIIIKOM cpparMeHTapHbIH xapaKTep ll He)l.OCTaToqHo 

cTpyKTypHpoBaHbI. 
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3. I1o MOeMy MHeHMIO, B pa6oTe CJieJJ:OBaJIO y,n:eJIMTb 60JibIIIe BHMMaHM51 npo6rreMe 

He6rraronpH51THOrO pacna,n:a MaTpH1IHOll riU{-<l>a3bI B pa3pa6oTaHHOll 330TMCTOll 

CTaJIM npH noBbIIIIeHHbIX TeMneparypax. Bo3MO)l{HO, rpaHm.i:y pacna.n:a 

aycTeHMTOno,n:o6HOll <l>a3bl MO)l{HO 6bIJIO CJJ:BMHYTb B o6rraCTb 6orree BbICOKMX 

TeMnepaTyp nyTeM .n:onoJIHMTeJibHOro OnTMMa.TlbHOro rrerHpOBaHM51. 

4. Y1IMTbIBaH TO o6cTOHTerrbcTBO, l.JTO ,n:11ccepTau:110HHaH pa6oTa 6hrna BbmorrHeHa B 

se.n:yru;eM MaTepHa.TIOBe,n:l.JecKoM u:eHTpe PoccMM, xoTerroch 6hI BM,n:eTb B TeKcTe 

JJ:MCcepTaU:MM l.JeTKOe onpe,n:erreHMe TaKMX MCnOJib3yeMbIX <l>YHJJ:aMeHTa.TlbHbIX 

TepMHHOB KaK «CTaJib», «<l>eppHT» ll «aycTeHMT», MMe51 B BMJJ:Y, l.JTO M3ylfeHHbie B 

pa6oTe MaTeplla.TlbI He co,n:ep)l{aT CKOJibKO-HM6y,n:h 3aMeTHOe KOJilll.JeCTBO yrrrepo,n:a. 

5 .,Zl.JI51 6orree l.JeTKOro noHMMaHll51 3aKOHOMepHOCTeli <l>a3oo6pa30BaHM51 B ll3Yl.JeHHbIX 

330TllCTbIX CTaJIHX crre,n:OBaJIO 6bI npHBOJJ:llTb COCTaB CJIO)l{HOJierHpoBaHHbIX 

MaTeplla.TIOB He TOJibKO B MaCCOBbIX, HO ll B aTOMHbIX npou:eHTax. 

6.TeKCT JJ:MCcepTaU:Mll M aBTOpe<l>epaTa co,n:ep)l{llT p51,n: He,n:onycTMMbIX B 

MaTepHa.TIOBe,n:lfeCKOM MCCJie,n:oBaHMM l.JllCTO TeXHOJIOrlllfeCKMX TepMHHOB, TaKMX, 

Hanp11Mep, KaK «TBep,n:bill MeTaJIJI>> MITH «KpHCTaJIJIM3aU:MH MeTaJirra» 11 T.n. MmKHO 

YK33aTb TaK)l{e Ha pH,n: ,n:oca,n:HhIX onelfaToK. HanpHMep, B cnMcKe ocHOBHbIX 

ny6rr11Kau:ali no TeMe ,n:MccepTaU:MM B nyHKTe 6 HenpaBMJibHO yK33aHbI MHMU:MaJibI 

OJJ:HOro M3 coaBTOpOB CTaTbll. 

C,n:erraHHbie 3aMel.JaHM51 He HOCHT npHHU:MnllaJibHOro xapaKTepa M He CHM)KaIOT 

o6rn;eli BbICOKOll ou:eHKM JJ:MCcepTaU:MOHHOll pa6oTbI. 

06mee 3aKJnoqeuue 

C.O. Mypa,n:HHOM BbIIIOJIHeHo cepbe3Hoe HaYl.JHOe 11ccrre,n:oBaH11e no 

ycTaHoBrreHMIO MeTaJIJIOBe,n:lfecKMx ocHoB CTPYKTYPHhIX M <l>a3oBhIX npeBparn;eHMli B 

CJIO)l{HO rrerHpoBaHHbIX cnrraBax Ha OCHOBe CMCTeMbI )l{eJie30 - 330T, no3BOJIMBIIIMX 

pa3pa6oTaTb HOBYIO MapKy JIMTellHOll 330TllCTOll CTaJill, COl.JeTaIOrn;eli BbICOKlle 

MexaHMl.JecKMe 11 Koppo3MOHHOCToliKMe xapaKTepHCTMKM. ITorrylfeHHbie pe3yrrhTaThI 

5J:BJI5J:IOTC51: a6coJIIOTHO HOBbIMll, llMeIOT <l>YHJJ:aMeHTa.TlbHOe ll npaKTlll.JeCKOe 

3HalfeHMe. OHM MoryT 6bITb 11cnorrb30BaHhI np11 BbIIIOrrHeHMM TeopeTHlfeCKMX M 
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rrpHKJia,n:HbIX MCCJie,n:oBaHMH B pH,n:e HayqHblX M o6pa30BaTeJibHbIX opraHM3aU:MH 

PoccMM. 

ABTopec):>epaT M MHoroqMcJieHHbie rry6JIMKaU:MM rrpaBMJibHO M ,n:ocTaToqHo IIOJIHO 

oTpa)l(aJOT co,n:ep)l(aHMe ,n:MccepTaU:MOHHoii pa6oThI. OcHOBHhie pe3yJioTaThI 

,n:MccepTaU:MM IIOJIHOCTblO orry6JIMKOBaHbl B pa6oTax, M3 KOTOpbIX - B HayqHblX 

)l(ypHanax, BXO.l1:51IUMX B rrepeqeHb BAK P<l>. Pe3yJihTaThI, rrpe,n:cTaBJieHHbie B 

,n:MccepTaU:MM, Heo,n:HoKpaTHO ,n:OKJia,n:blBaJIMCb M o6cy)l(,n:aJIMCb Ha aBTOpHTeTHblX 

OTeqecTBeHHblX M Me)l(,n:yHapo,n:HbIX HayqHbIX KOHcpepeHU:M51X. 

)J;MccepTaU:MH Mypa,n:HHa CapKHca 0BaHecoBMqa HBAAeTcH 3aKoHqeHHbIM 

MeTaJIJIOBe,n:qecKMM MCCJie,n:oBaHMeM. ITo aKTYaJibHOCTM, ,n:ocToBepHocTM, HayqHo -

MeTO,n:MqecKOMY ypoBHIO MCCJie.[(oBaHM51, HayqHoii HOBM3He M 3HaqMMOCTM 

IIOJiyqeHHbIX pe3yJioTaTOB ,n:MccepTaU:M51, 6e3yCJIOBHO, COOTBeTCTByeT rr.9 «I10JIO)l(e­

HM51 o rropH,n:Ke rrpHcy)l(,n:eHM51 yqeHbIX cTerreHeii» BAK P<l> M rr. 2-4 rracrropTa 

crreu:ManhHOCTM 05.16.01 - MeTaJIJIOBe,n:eHMe M TepMHqecKaH o6pa6oTKa MeTaJIJIOB M 

crrJiaBoB. Ee aBTOp 3acJiy)l(MBaeT rrpHcy)l(,n:eHM51 yqeHoii cTerreHM KaH,n:M,n:aTa 

TexHqecKMX HayK no crreu:ManhHOCTM 05.16.01 - MeTaJIJIOBe,n:eHMe M TepMHqecKaH 

o6pa6oTKa MeTaJIJIOB M CIIJiaBOB. 

Be.n:ymMii HayqHDlii coTpy,n:HMK 

Kacpe,n:pbl «<l>M31fqeCKOe MaTepHaJIOBe,n:eHMe» 

Hau:MoHaJibHoro 11ccJie,n:oBaTeJihCKoro 

TexHoJiorMqecKoro YHMBepcMTeTa «M11CMC», 

,n:OKTOp cpH3.-MaT. HayK, rrpoc):>eccop, 

TeJI.: 7(916) 122-19-74 

e-mail: a.glezer@mail.ru 

a,n:pec: MocKBa 119049, JleHMHCKMii rrp., 

. ;------- rne3ep J- AneKcaH,n:p MapKOBMq 

.02.2016 r. 
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