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Ha .JJ:IICcepTaiiiiOHHYIO pa60Ty CenusepcTOBa Cepre~ BarrepbeBIIqa 

«3uepreTuqecKoe pa1pemeuue uuTerpuposauuoro c auTeuuou Teparepu:osoro 
NbN MHKp060JIOMeTpa Ha rOpSJqux 3JieKTpouax», npe.JJ:CTaBJieHHOH Ha COIICKaHHe 

yqeHOH CTeneHH KaH.JJ:H.JJ:aTa <):>H3HKO-MaTeMaTifqecKHX HayK no cneUHaJibHOCTH 

01 .04.03- pa.JJ:HO<):>H3HKa. 

J1CCJie.JJ:OBaHH~ If pa3pa60TKH, npOBO.JJ:HMbie B HaCTO~IIIee BpeM~ B o6JiaCTH C03.JJ:aHH~ 

3<):><):>eKTHBHbiX HCTOqHifKOB If npHeMHHKOB TeparepUOBOfO .JJ:Hana30Ha qaCTOT 

3JieKTpOMarHHTHOf0 H3nyqeHH~, OTKpbiBaiOT HOBbie B03MO)KHOCTH B Me.JJ:HIIHHe, 6e30naCHOCTH 

If oxpaHe OKpy)l(aiOIIIeif cpe.JJ:bl. 3TO CTIIMYIIIIpyeT paCTYIIIIIH B MIIpe IIHTepec K TeMe OCBOeHII~ 

TeparepuoBoro .JJ:IIana3oHa qacToT. TipaKTIIqecKII Bee B3phmqaTbie BemecTBa IIMeiOT ~pKo 

Bbipa)KeHHbie pe30HaHCbl norJIOIIIeHII~ B TeparepUOBOM .JJ:IIana30He qaCTOT, B TO BpeM~ KaK 

MHOrHe MaTepiiaJibl, IICnOJih3yeMbie .JJ:JI~ xpaHeHII~ If ynaKOBKH onaCHbiX BeiiieCTB, np03paqHbl 

.JJ:JI~ BOJIH 3T0f0 .JJ:IIana30Ha. TipiiMeHeHHe MOIIIHbiX KOpOTKIIX HMnyiibCOB TeparepD;OBOfO 

II3JiyqeHII~ qpe3BbJqaHHO nepcneKTIIBHO .JJ:JI~ II3yqeHII~ .JJ:IIHaMIIKII XIIMIIqeCKIIX, 61IOJIOfiiqecKIIX 

H <):>H3IfqecKIIX npoueccoB. C HcnoJib30BaHIIeM TeparepuoBoro II3nyqeHII~ OTKpbmaeTc~ 

B03MO)I(HOCTb C03.JJ:aHII~ CIICTeM CKaHIIpOBaHII~ B OTpmKeHHOM CBeTe OT noBepXHOCTII 

61IOJIOfiiqecKIIX MaTepiiaJIOB C UeJibiO Onpe.n:eJieHII~ MaJieHIIIIIX II3MeHeHIIH KOHUeHTpaUIIII 

CO.JJ:ep)l(allleHC~ B HIIX BO.JJ:bl, qTO qpe3BbJqaHHO Ba)KHO .JJ:JI~ paHHeif .JJ:IIafHOCTIIKII pa3JIIIqHbiX 

naTOJIOflfH B Me.JJ:HIIIIHe. 

,[.(IICCepTaiiii~ C.B.CeJIHBepCTOBa nOCB5IIIIeHa IICCJie.JJ:OBaHIIIO napaMeTpOB If yCJIOBIIH 

np1IMeHeHII5I nepcneKTIIBHoro KJiacca .n:eTeKTopoB II3JiyqeHII~ TeparepuoBoro .JJ:IIana3oHa 

qacTOT - 60JIOMeTpOB, .n:eifCTBHe KOTOpbiX OCHOBaHO Ha 3<):><):>eKTe pa3orpeBa 3JieKTpOHHOH 

nO.JJ:CIICTeMbl CBepxnpOBO.JJ:HIIKa. ,[.(aHHbiH TIIn .JJ:eTeKTOpOB .JJ:eMOHCTp1IpyeT BbiCOKyiO 

qyBCTBIITeJibHOCTb II npii 3TOM o6na.n:aeT Ha HeCKOJibKO nop~.D:KOB MeHbiiieif nOCTO~HHOH 

BpeMeHII no cpaBHeHIIIO C .D:PYrHMII TeparepUOBbiMII np1I6opaMII, np5IMO npeo6pa3YIOIIIIIMII 

TeparepUOBOe II3JiyqeHIIe B 3JieKTp1IqeCKIIH CIIfHaJI, TaKIIMII KaK 5IqeifKa f OJie5I, 

mrp03JieKTp1IqecKIIH .D:eTeKTOp, .D:eTeKTOp Ha rpaHIIIIe nepexo.n:a CBepxnpOBO.JJ:HIIK-HOpMaJibHbiH 



MeTarrJI H JJ:pyrHe. AKTYaJihHOCTh JJ:HCcepTaU:HOHHOH pa6oThi C .B. CenHsepcTosa He Bhi3hiBaeT 

COMHeHHH . 

B JJ:HCcepTaU:HOHHOH pa6oTe C .B. CeJIHBepcTOBa npeJJ:CTaBJieHhi pe3yJihTaThi 

TeopeTH'leCKOrO H 3KCnepHMeHTaJihHOrO HCCJieJJ:OBaHH5I BOJihT-BaTTHOH 'IYBCTBHTeJihHOCTH, 

OnTH'leCKOH 3KBHBaJieHTHOH MOII(HOCTH rnyMa H 3HepreTH'leCKOrO pa3perneHH5I JJ:eTeKTOpHOH 

CHCTeMhi Ha OCHOBe CBepxnpOBOJJ:HHKOBOrO 3JieKTpOHHO-pa30rpeBHOrO 60JIOMeTpa. ABTOp 

aHaJIH3HpyeT pa6oTy 60JIOMeTpa C TO'IKH 3peHH5I JJ:BYX MOJJ:eJieif: COCpeJJ:OTO'leHHOrO H 

pacnpeJJ:eJieHHoro JJ:eTeKTHPYIOII(ero 3JieMeHTa. IlpHBeJJ:eHhi TeopeTH'leCKHe H 

3KCnepHMeHTaJihHhie nOJJ:TBep~JJ:eHH5I BJIH5IHH5I HeOJJ:HOpOJJ:HOCTH pa30rpesa 'IYBCTBHTeJihHOrO 

3JieMeHTa 60JIOMeTpa Ha ero BhiXOJJ:Hhie xapaKTepHCTHKH. IlOKa3aHO, 'ITO y'leT 3TOH 

HeOJJ:HOpOJJ:HOCTH n03BOJI5IeT nOJIY'IHTh pac'leTHhie 3Ha'leHH5I BOJihT- BaTTHOH 'IYBCTBHTeJihHOCTH, 

KOTOphie B 3Ha'IHTeJihHO 60JihiiieH CTeneHH COOTBeTCTBYIOT 3KCnepHMeHTaJihHO H3MepeHHhiM 

napaMeTpaM. IlpeJJ:CTaBJI5IIOT 60JihiiiOH HHTepec pe3yJihTaThi 3KCnepHMeHTaJihHOrO H3MepeHH5I 

3HepreTH'leCKOrO pa3peiiieHH5I 60JIOMeTpa, nony'leHHhie B paMKaX JJ:HCCepTai.J;HOHHOH pa60Thi 

npH H3MepeHHH KOpOTKHX HMny JlhCOB H3Jiy'leHH5I. ,ll;o 3TOrO 6hiJIH JJ:OCTynHhi JIHIIIh KOCBeHHhie 

JJ:aHHhie 06 3HepreTH'leCKOM pa3perneHHH JJ:aHHhiX npHeMHHKOB, noJiy'leHHhie Ha OCHOBaHHH 

JJ:BYX OTJJ:eJihHhiX 3KCnepHMeHTOB : OJJ:HH - no H3MepeHHIO 3KBHBaJieHTHOH MOII(HOCTH IIIyMa, 

JJ:pyroif - no H3MepeHHIO nOJIOChi npeo6pa30BaHH5I 60JIOMeTpa npH KpHTH'leCKOH TeMnepaType. 

0TJJ:eJihHa5I rJiaBa nOCB5III(eHa OnHCaHHIO 3KCnepHMeHTOB no npaKTH'leCKOMY npHMeHeHHIO 

HCCJieJJ:yeMhiX 60JIOMeTpOB JJ:JI5I perHCTpai.J;HH KOpOTKHX HMnyJihCOB Teparepi.J;OBOrO H3Jiy'leHH5I, 

nony'leHHhiX B HeJIHHeHHOH OnTH'leCKOH cpe.IJ:e. ,ll;eMOHCTpHpyiOTC5I yHHKaJihHhie B03MO:>KHOCTH 

JJ:eTeKTOpa npH perHCTpau;HH CJia6hiX HMnyJihCOB Teparepu;OBOrO H3Jiy'leHH5I HaHOCeKyHJJ:HOH 

JJ:JIHTeJihHOCTH, B03MO:>KHOCTH Teparepu;OBOH Me.IJ:HU:HHCKOH JJ:HarHOCTHKH. 

TaKHM o6pa30M, MO:>KHO KOHCTaTHposaTh, 'ITO asTopoM JJ:HCcepTaU:HH 6hma npoJJ:eJiaHa 

60Jihiiia5I pa6oTa, HanpaBJieHHa5I Ha perneHHe Ba:>I<HeHIIIHX Hay'IHhiX 3a.IJ:a'l, CB5I3aHHhiX C 

nonyqeHHeM HOBhiX JJ:aHHhiX 0 qm3HKe pa60Thl HHTerpHpOBaHHOrO C aHTeHHOH Teparepu;osoro 

MHKpo6onoMeTpa Ha 3cpcpeKTe 3JieKTpOHHoro pa3orpesa. HaH6onee HHTepecHhiMH H 

cymeCTBeHHhiMH H3 nony'leHHhiX pe3yJihTaTOB 5IBJI5IIOTC5I CJieJJ:YIOIIIHe: 

1. J1CCJieJJ:OBaHa OnTH'leCKa5I 3KBHBaJieHTHa5I MOIIIHOCTh IIIyMa JJ:eTeKTOpHOH CHCTeMhi Ha 

OCHOBe HHTerpHpOBaHHOrO C aHTeHHOH Teparepu;osoro NbN 60JIOMeTpa Ha 3cpcpeKTe 

3JieKTpOHHOrO pa3orpesa, H3rOTOBJieHHOrO no OnTHMH3HpOBaHHOH TeXHOJIOrHH. Y CTaHOBJieHO, 

'ITO JJ:JI5I JJ:eTeKTOpa C OnTHMH3HpOBaHHhiMH pa3MepaMH 'IYBCTBHTeJihHOrO 3JieMeHTa HaHJIY'IIIIee 

nony'leHHOe 3Ha'leHHe 3KBHBarreHTHOH MOIIIHOCTH rnyMa JJ:OCTHraeT 2,0 x 10- 13 
BTTU: -o,s Ha 

'lacToTe H3ny'leHH5I 2,5 Tfu:. 

2. IlpOBeJJ:eHO H3MepeHHe 3HepreTH'leCKOrO pa3peiiieHH5I JJ:eTeKTOpHOH CHCTeMhi Ha 

OCHOBe HHTerpHpOBaHHOrO C aHTeHHOH NbN 60JIOMeTpa Ha 3cpcpeKTe 3JieKTpOHHOrO pa3orpesa, 

H3rOTOBJieHHoro no onTHMH3HposaHHOH TexHonorHH. HaHJIY'IIIIee JJ:OCTHrHyToe 3Ha'leHHe 

3HepreTH'leCKOrO pa3peiiieHH5I 60JIOMeTpa COCTaBHJIO 1.5 a,ll;~. ,ll;aHHhie H3MepeHHH 

nOJJ:TBepJJ:HJIH paC'leThi 3HepreTH'leCKOrO pa3perneHH5I, OCHOBaHHhie Ha 3KCnepHMeHTaJihHhiX 

JJ:aHHhiX 06 3KBHBaJieHTHOH MOIIIHOCTH IIIyMa H nOCT05IHHOH BpeMeHH JJ:eTeKTOpa. 



3 0 Pa3BHTa Mo.n:enh pa6oThi 6onoMeTpa, II03BOJI5IIOIIIa5I yLieCTh Heo.n:HopO.LJ:HOCTh 

pa3orpeBa ero LIYBCTBHTeJihHOrO 3JieMeHTa, HaX0.[(5IliJerOC5I B pe3HCTHBHOM COCT05IHHH, IIO.[( 

.n:eikTBHeM TeiiJIOBOH MOIIIHOCTH TOKa CMeliJeHH5I ll MOilJHOCTH IIa.[(aiOIIIero ll3JiyLieHH5Io 

40 )KCIIepHMeHTaJihHO IIpO.[(eMOHCTpHpOBaHa B03MO)KHOCTh perHCTpaUHH C IIOMOilJhiO 

.n:eTeKTOpHoH: crrcTeMhi Ha ocHoBe NbN 6orroMerpa Ha 3cPcPeKTe 3JieKTpOHHoro pa3orpeBa 

HMIIYJihCOB Teparepuosoro H3JiyLieHH5I HaHoceKyH.LJ:HOH .LJ:JIHTeJihHOCTH, creHeprrposaHHhiX B 

HeJIHHeHHOll OIITHLieCKOll cpe.n:e MeTO.[(OM OIITHLieCKOrO Bhlllp5IMJieHH5I ll MeTO.[(OM reHepaUHH Ha 

pa3HOCTHOH LiaCTOTe, C peKOp.LJ:HhiM BpeMeHHhiM pa3pemeHHeM o 

50 Pa3pa6oTaHhi MeTO.LJ:hi orrpe.n:eneHH5I cTerreHH rrr.n:paTaurrrr Hapy)J(HhiX o6onoLieK rna3a 

(porOBHUhl ll CKJiephl) C HCIIOJih30BaHHeM TeparepUOBOrO ll3JiyLieHH5I, HCCJie,[(OBaHa 

3aBHCHMOCTh K03cPcPllUHeHTa OTpa)KeHH5I Hapy)KHhiX 060JIOLieK rJia3a OT IIpOUeHTHOrO 

CO.[(ep)KaHH5I B HHX BO.[(hl IIO MaCCeo 

Hccne.n:osaHHhie 6onoMeTphi MoryT c ycrrexoM rrprrMeH5IThC5I B cxeMax perrrcTpaurrrr 

HerrpephiBHoro rr KBa3H-HerrpephiBHoro Teparepuosoro H3JiyLieHH5I, B TOM qrrcne rrprr 

perrrcTpaUHH KOpOTKHX llMIIYJihCOB HaHOCeKyH.[(HOH ll cy6-HaHOCeKyH.[(HOH .[(JIHTeJihHOCTllo 

Enaro.n:ap5I BhiCOKOH LIYBCTBHTeJihHOCTH rr HH3KOH 3KBHBaJieHTHOH MOIIIHOCTH myMa 6onoMeTpos 

,[(aHHhie CXeMhl MOryT 6hiTh HCIIOJih30BaHhl B <l>H3HLieCKOM HHCTHTyTe HMeHH IloHo Jle6e.n:esa 

P AH, I1HcTrrTyTe ¢rr3HKH MHKpocTpyKTYP P AH, HmKeropo.n:cKOM rocy.n:apcTBeHHOM 

ymmepcrrTeTe rrMeHrr HOMO Jio6aLieBcKoro rr .n:pyrrrx opraHH3aUH5IX, B KOTOphiX rrpoBO.LJ:5ITC5I 

HCCJie.[(OBaHH5I, CB5I3aHHhie C .[(eTeKTHpOBaHHeM TeparepUOBhiX CllrHaJIOB Hll3KOH MOilJHOCTH, LITO 

cymecTBeHHO CHH)KaeT Tpe6oBaHH5I K ypOBHIO CJIO)KHOCTH C03,[(aHH5I ll 3KCIIJiyaTaUHH 

COOTBeTCTBYIOilJHX TeparepUOBhiX HCTOLIHHKOB, paCIIIHp5IeT .[(llHaMHLieCKHH ,[(Haiia30H pa60Thl 

CIIeKTpOCKOIIHLieCKHX ll .[(HarHOCTHLieCKHX TeparepUOBhiX CXeMo 

LJ:rrccepTaurroHHa5I pa6oTa 6hma 3acnymaHa, o6cy)K.LJ:aJiach rr 6hma o.n:o6peHa Ha HayLIHOM 

ceMHHape Ka¢e.n:phi KBaHTOBoH. 3JieKTpOHHKH ¢rr3HLiecKoro ¢aKyJihTeTa MfY rrMeHrr 

MOB.JloMoHocosa 19 .n:eKa6p5I 2016 ro.n:ao 

K pa6oTe HMeiOTC5I cne.n:yiOIIIHe 3aMeLiaHH5I: 

10 3KcrreprrMeHTaJihHOe 3HaLieHrre 3HepreTrrLiecKoro pa3pemeHH5I 6onoMeTpa rronyLieHo rrprr 

,[(eTeKTHpOBaHHH ll3JiyLieHH5I Ha .[(JIHHe BOJIHhl 1055 MKM, TOr,[(a KaK ,[(eTeKTOp B 

.n:rrccepTaurroHHOH pa6oTe II03HUHOHHpyeTc5I KaK TeparepuoBhiHo B .n:rrccepTaurrrr 

He,[(OCTaTOLIHO IlO.LJ:p06HO 060CHOBhiBaeTC5I TOT ¢aKT, LITO IIOJiyLieHHOe 3HepreTHLieCKOe 

pa3pemeHrre 6onoMeTpa B 6JIH)KHeM HK .n:rrarra3oHe O.LJ:H03HaLIHO xapaKTeprr3yeT 

3HepreTHLiecKoe pa3pemeHrre B TeparepuosoH. o6nacTH LiaCTOTo 

2° l13 prrcyHKa, llJIJIIOCTpHpyiOIIIero cpaBHeHHe .LJ:BYX MO,[(eJieH ( cocpe.[(OTOLieHHOrO H 

pacrrpe.n:eneHHoro 3JieMeHTOB ), He BH.LJ:HO rrperrMymecTBO Mo.n:enrr pacrrpe.n:eneHHoro 

3JieMeHTao fpa¢HKH He ,[(aiOT 5IBHOrO rrpe.[(CTaBJieHH5I 0 TOM, LITO HCIIOJih30BaHHe ,[(aHHOH 

MO,[(eJIH Il03BOJIHJIO IIOJIYLIHTh 3HaLieHHe BOJihT-BaTTHOH LIYBCTBHTeJihHOCTH 60JIOMeTpa, 

COOTBeTCTBYIOIIIee 3KCIIepHMeHTaJihHhiM ,[(aHHhiMo C 3TOH UeJihiO 6hiJIO 6hi rrpaBHJihHee 

rrpe.LJ:CTaBHTh Ha rpa¢rrKe pacLieTHhie 3HaLieHH5I BOJihT-BaTTHOH LJYBCTBHTeJihHOCTH, 

yqHThiBaiOIIIHe IIOTepH B OIITHLieCKHX KOMIIOHeHTaX CHCTeMhl. 

3 o bOJihiiiOH llHTepec rrpe.LJ:CTaBJI5IIOT pe3yJihTaThl HCCJie,[(OBaHH5I 3aBHCHMOCTH 3KBHBaJieHTHOH 

MOilJHOCTH IIIyMa ll 3HepreTHLieCKOrO pa3peiiieHH5I ,[(eTeKTOpa oT pa3Mepos ero 



"<IYBCTBinerrhHoro 3JieMeHTa. O,IJ;HaKo B TeKcTe ,IJ;HccepTaUJIH HeT rro,II;po6Horo orrHcaHHa 

3THX pe3yJihTaTOB, He IIpHBe,IJ;eHhi H paCC"<IHTaHHhie rrpo¢HJIH TeMrrepaTyphi 

CBepxrrpOBO,IJ;HIUeif IIOJIOCKH ,IJ;eTeKTOpa. 

4 . TeKCT ,IJ;HccepTa[(HH co,II;ep)KHT rpaMMaTH"<IeCKH H CTHJIHCTH"<IeCKH HerrpaBHJihHhie o6opoThi, 

KaK HaiipHMep: 

«pOCT 3aHHTepeCOBaHHOCTH HCCJie,IJ;OBaTerreif K Teparep[(OBOMY ,IJ;Haiia30Hy» ( C.1 0); 

«"<IHII ,IJ;eTeKTopa crre[(HaJihHhiM o6pa30M 6oH,II;Hposarrca Ha ycTaHOBKe» (c. 7 0); 

«H3Jiy"<IeHHe Jia3epa .. . 6hiJIO OTIIpaBJieHO Ha HeJIHHeHHhiH OIITH"<JeCKHH KpHCTaJIJI» (C. 77); 

«H3Jiy"<IeHHe aMIIJIHTY,IJ;HO-MO,IJ;YJIHpOBaJIOCh HCTO"<IHHKOM IIHTaHHH» (c.80). 

HMeiOTCa ,IJ;oca,IJ;Hhie orre"<IaTKH, HarrpHMep, rrpH 3aiiHCH ypasHeHHH (3 .2), cny)Karn:Hx 

OCHOBOH ,IJ;JIH MO,IJ;eJIHpOBaHHH BOJihT- BaTTHOH "<IYBCTBHTeJihHOCTH ,IJ;eTeKTOpa. 

0TMe"<JeHHhie He,IJ;OCTaTKH He HOCHT IIpHH[(HIIHaJihHOrO xapaKTepa H He BJIHHIOT Ha 

o6rn:yiO IIOJIO)KHTeJihHYIO O[(eHKY rrpO,II;eJiaHHOH pa60Thi, pe3yJihTaThi KOTOpOH rrpe,II;CTaBJiaiOT 

HeCOMHeHHYIO Hay"<IHYIO H rrpaKTH"<IeCKYIO [(eHHOCTh. .IJ:HcCepTa[(HOHHM pa6oTa 

C .B. CenHBepcTosa BhiiiOJIHeHa Ha BhiCOKOM Hay"<IHOM yposHe, co,II;ep)I<HT perneHHe pa,II;a 

Hay"<IHhiX 3a,IJ;aq B 06JiaCTH ¢H3HI<H pa60Thi 6oJIOMeTpOB Ha 3¢¢ei<Te 3Jiei<TpOHHOrO pa3orpeBa. 

OcHOBHhie pe3ynhTaThi, H3JIO:>I<eHHhie B ,IJ;HccepTa[(HH, orry6rrHKOBaHhi B 15 rre"<IaTHhiX 

pa60TaX, H3 HHX 7 CTaTeif B pe[(eH3HpyeMhiX )I<ypHarrax, rrepe"<IHCJieHHhiX B COOTBeTCTBYIOIUeM 

pa3,II;eJie ,IJ;HCCepTa[(HH, 3 CTaThH B C60pHHI<ax Tpy,II;OB I<OH¢epeH[(HH, 4 Te3HCa ,IJ;OI<Jia,IJ;OB H 1 

naTeHT Ha H3o6peTeHHe. Pe3yrrhTaThi HeO,IJ;HOI<paTHO ,IJ;OI<na,IJ;hiBaJIHCh H o6cy)K,IJ;aJIHCh Ha 

BCepOCCHHCI<HX H Me)K,IJ;yHapO,II;HhiX I<OH¢epeH[(HHX, a Tai<)Ke Hay"<IHhiX CeMHHapaX. 

ITony"<IeHHhie aBTopoM pe3ynhTaThi asnaiOTca HOBhiMH. AsTope¢epaT rrpaBHJihHO 

OTpa)KaeT co,II;ep)KaHHe Tei<cTa ,IJ;HccepTa[(HH. Tai<HM o6pa3oM, ,IJ;HccepTa[(Ha CenHBepcToBa C.B. 

y,IJ;osneTBopaeT Tpe6osaHHaM ITono)KeHHa o rrpHCY)I<,IJ;eHHH y"<IeHhiX CTerreHeH:, rrpe,II;'haBneHHhiM 

K KaH,IJ;H,IJ;aTCKHM ,IJ;HCCepTa[(HHM ITO CIIe[(HaJihHOCTH 01.04.03 - pa,II;HO¢H3HI<a, a ee aBTOp 

3aCJIY)KHBaeT IIpHCY:>I<,IJ;eHHH y"<IeHOH CTeiieHH I<aH,IJ;H,IJ;aTa ¢H3HI<O- MaTeMaTH"<IeCI<HX Hayi<. 

0T3hiB COCTaBHJia 

,IJ;OI<TOp ¢H3HI<O- MaTeMaTH"<JeCI<HX Hayi< (crre[(HaJihHOCTh 01.04.05), ,IJ;O[(eHT I<a¢e,II;phl I<BaHTOBOH 

3nei<TpOHHI<H ¢H3H"<Ieci<oro ¢ai<ynhTeTa MfY HMeHH M.B.JloMoHocosa 
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