
OT3hiB 

OqJH:l{IHUihHOrO onnoHeHTa ,[(OKTOpa !lJH:3HKO-MaTeManiqecKH:X HayK npo!lJeccopa 

IT. IT. Eo6poBa o ,n;HccepTa.U:HH OpnoBa AneKcej! OneroBHqa "MHKpoBOJIHOBhie cBoiicTBa 

nepeOXJia)l(,[(eHHOH nopOBOH BO,[(hl Ha qacTOTaX 11-140 ffu;", npe,n;cTaBJieHHOH Ha COHCKaHHe 

yqeHOH CTeneHH: KaH,[(H,[(aTa !lJH3HKO-MaTeMaTH:qecKH:X HayK no cnel{HaJihHOCTH 01.04.03-

"Pa,n;H:o!lJH3HKa" 

Hccne.n;oBaHH:e ,[(H3JieKTpHqecKHX CBOHCTB nepeoxJia)l(,n;eHHOH KaneJihHOH BO.[(hi HMeeT 

60JihiiiOe 3HaqeHH:e ,[(AA 3a,n;aq ,[(HCTaHI{HOHHOrO 30H,ll;HpOBaHHj! aTMoc!lJephl H nO,[(CTHJiaiOII{eH 

nOBepXHOCTH B nOJijipHhiX H cy6noAApHhiX perHOHax Ha qaCTOTaX Bhiiiie 9-10 ffu;, T.K. 

norJIOII{eHH:e BhiCOKoqacTOTHOrO 3JieKTpOMarHHTHOrO H3JiyqeHH:jJ B )Kll,[(KOM a3p030Jie H 

KpHCTaJIJIH:qecKHX o6naKax cymecTBeHHO pa3JIHqaeTCj!, HMeiOTCj! TaK)Ke cBe,n;eHHj!, qTo 

KaneJihHM Bo,n;a OKa3hiBaeT BJIHj!HHe Ha .n;ecTpyKU:HIO 030Ha. Pe3yJinTaThi Hccne,n;oBaHHj! 

,[(H3JieKTpH:qecKHX CBOHCTB He3aMep3aiOII{eH BO,[(hl B KpHoreHHhiX nopo,n;ax MOrYT CJIY)KH:Th 

OCHOBOH ,[(Jljl pa3BH:Tllj! 3JieKTpOMarHHTHhiX MeTO,[(OB HCCJie,[(OBaHH:jJ neTpo!lJH3HqecKH:X 

xapaKTepHCTHK 3THX nopo,n;, TaKH:X KaK y,n;eJihHaj! noBepXHOCTh, pa3Mepbl nop, pacnpe,n;eJieHH:e 

nop no pa3MepaM H .n;pyrHx. 

K HaCTOj!ll{eMy BpeMeHH HMeeTCjJ JIHIIIh cKy,n;HM HH!lJopMal{Hj! o ,[(H3JieKTpHqecKHX 

CBOHCTBaX nepeOXJia)l(,[(eHHOH BO,[(hl, a Ha qacTOTax Bhiiiie 1 0 ffu; H npH TeMnepaTypax HH)l(e -

45°C TaKM HH!lJopMal{Hj! npaKTHqecKH OTCYTCTByeT. TaKHM o6pa3oM, ,n;HccepTa.U:HOHHM pa6oTa 

0pJIOBa A. 0., nOCBjill{eHHM HCCJie,[(OBaHHIO MHKpOBOJIHOBhiX CBOHCTB nopOBOH H 06neMHOH 

nepeOXJia)l(,[(eHHOH BO,[(hl B 6onee IIIHpOKHX HHTepBaJiaX TeMnepaTyp H qacTOT, j!BJij!eTCji 

aK'ryaJihHoii. 

B rrepsoii r Jiase npHBe,n;eH o6cTOj!TeJihHhiH o63op JIH:TepaTypni no !lJH:3HqecKHM cBoiicTBaM 

nepeoxna)l(,[(eHHOH BO.[(hi B npHpo,n;HhiX H HcKyccTBeHHhiX nopHCThiX cpe.n;ax. PaccMOTPeHhi 

HMeiOII{HeCji ,n;aHHhie 0 MHKpOBOJIHOBhiX CBOHCTBaX nepeOXJia)K,[(eHHOH BO,[(hl. ITpHBe,n;eHHhlll 

MaTepHan CBH,[(eTeJihCTByeT o xoporneM 3HaHHH aBTopoM ,n;aHHoro Bonpoca. Ha ocHoBaHHH 

aHaJIH:3a JIH:TepaTypHhiX ,n;aHHhiX aBTOpOM nOCTaBJieHhl 3a,n;aqH: HCCJie,[(OBaHH:jJ, 

Bo BTopoii rJiase paccMOTpeHa CTPYKTypa nopHCThiX MaTepHaJIOB c pa3MepaMH nop 

nopj!,n;Ka HeCKOJihKHX HaHoMeTpoB, paccMoTpeHa CJIOHCTM CTPYKTypa BO.[(hi, onpe.n;eneHhi 

3HaqeHH:j! TOJIII{H:Hhl nJieHOK CBj!3aHHOH BO,[(hl H COOTHOIIIeHH:jJ 06neMOB CBj!3aHHOH BO,[(hl H BO,[(hl, 

6JIH3KOH no CBOHM CBOHCTBaM K CB060.[(HOH BO,[(e, B nopax pa3HhiX pa3MepOB. 0TMeqeHhl 

oco6eHHOCTH 3JieKTpOMarHHTHhiX CBOHCTB nopHCThiX nopo,n;, KOTOphie MOryT npHBO,[(H:Th K 

OIIIH6Ka.M BOCCTaHOBJieHH:jJ ,[(H3JieKTPHqecKOH npOHHI{aeMOCTH nopOBOH BO,[(hl H3 pe3yJihTaTOB 

.[(H3JieKTpHqecKHX H3MepeHHH yBJia)KHeHHhiX nopo.n;. Ha ocHoBaHHH npoBe,n;eHHoro anaJIH3a 



B TpeTLeii rnase rro.n:po6Ho paccMOTpeHbi Bee rrpo6rreMbi, B03HMKaiOII.JJie rrp11 

.D:I13JieKTp11qecKMX 113MepeHMHX Ha cBepXBbiCOKMX qacToTax 11 rrp11 HI13K11X TeMrrepaTypax. B 

rrepByiO oqepe,n:b 3TO HeO.D:HOpO,n:HOCTb .ll:I13JieKTp11qecKOH IIpOHI1QaeMOCTI1 o6pa3Qa, 

B03H11KaiOll.la5I 3a cqeT IIO.D:UifMBaHI1.si BJiar11 K XOJIO.D:HOMY ¢poHTY B rrpOQeCce IIOHM)l(eH11.si 

TeMrrepaTypbl o6pa3Qa. I1p11Be,n:eHbl pe3yJibTaTbi 3KCIIep11MeHTaJibHOfO 11CCJie,n:OBaHI1.si HeKOTOpbiX 

MeTO.D:OB .D:M3JieKTp11qecKMX M3MepeH11H. Ha OCHOBaHI111 rrpoBe,n:eHHOfO MCCJie.D:OBaHM.si pa3HbiX 

MeTO.D:OB B KaqecTBe OCHOBHOH 6biJia Bbi6paHa CXeMa 113MepeH11H B CB060.D:HOM IIpOCTpaHCTBe C 

11CIIOJib30BaH11eM reHepaTopa rnyMa KaK 11CToqHI1Ka c11rHarra. TaKM cxeMa rro3Borr.sreT 

cymecTBeHHo ocrra611Tb BJII1.siHI1e rrpocTPaHCTBeHHOH Heo.n:Hopo,n:HOCTI1 o6paJQa. PaJpa6oTaHa 

MeTO.D:MKa o6pa60TKM 3 KCIIep11MeHTaJibHbiX ,n:aHHbiX, II03BOJI.siiOll.la5I 113 06ll.l11X 3JieKTpOMafH11THbiX 

IIOTepb B o6pa3Qe Bbi.D:eJII1Tb IIOTep11, BHOCI1Mble IIOpOBOH BO.D:OH. 3Haqi1TeJibHOe BHI1MaHI1e 

y,n:erreHO MeTO.ll:11Ke IIO.D:f0TOBKI1 o6pa3QOB. )J;rr.sr HaCbill.leHI1.si o6pa3QOB MCIIOJib30BaJiaCb BO,n:a 

BbiCOKOH cTerreHM oqi1CTK11, qTo rro3BOJII1JIO ycTPaHI1Tb BJII1.siHI1e B03MO)l(Horo co.n:ep)l(aH11.sr 

paCTBOp11MbiX COJieH Ha TeMrrepaTypy 3aMep3aHI1.si 11 .ll:113JieKTp11qeCK11e xapaKTep11CT11K11 IIOpOBOH 

BO.D:bi. 

BhlrrorrHeH Tll.laTeJibHbiH aHaJI113 rrorpernHocTeif 113MepeHI1H. YqTeHo BJII1.siHI1e 6orrbrnoro 

q11crra pa3rrl1qHbiX BJII1.siiOll.lMX ¢aKTopoB. PaccMoTpeHbi ocHOBHbie rrpMqMHbi B03HMKHOBeH11.sr 

rrorpeiiiHOCTeif - 11HCTPYMeHTaJibHbie rrorpernHOCTI1, rror peiiiHOCTI1 MO,n:erreit, rrorpernHOCTI1, 

cB.sr3aHHbie c rro.srBrreHMeM Heo,n:Hopo,n:HocTeif B Mccrre.n:yeMbiX o6pa3Qax. ITorpeliiHOCTb 

113MepeHM.si K03¢¢11lll1eHTa 3aTyxaH11.si B 11HTepBarre TeMrrepaTyp OT 0 .D:O -40 °C COCTaBMJia ± 15%. 

OcHoBHbie 3KcrrepMMeHTaJibHbie pe3yJibTaTbi 11ccrre.n:oBaHM.sr rrpe,n:cTaBrreHbi B qeTBepToii 

r JiaBe. nbiJII1 11ccrre,n:oBaHbi CI1JIMKaTHbie MaTepMaJibi pa3rrl1qHbiX MapoK 11 rrpMpO.D:Hbie 

MaTep11aJibi: QeOJII1T, .n:peBeCMHa cocHbi 11 rrecqaHbiH rpYHT. PaJMepbi r paHyrr CMJIMKaTHbiX 

MaTep11aJIOB COCTaBJI.siJIM OT 0,001 MM ,no 0,2 MM, a pa3Mepbl IIOp - OT 2 HM .ll:O 10,8 HM. )J;Ba 

o6pa3Qa CMJII1KaToB 11Merr11 QMJII1H.D:p11qecKYIO ¢opMy rrop, Tp11 - c¢epMqecKy iO. 

B 3Kcrrep11MeHTe o6Hapy)l(eHo, qTo M11KpOBOJIHOBbie CBOHCTBa yBJia)l(HeHHbiX rrop11CTbiX 

cpe,n: MOfYT 113MeH.siTbC.si B lii11pOK11X rrpe,n:errax 11 3aBI1C.siT OT reoMeTp1111 IIOpOBOfO IIpOCTPaHCTBa, 

¢a3oBoro cocTO.siH11.sr rropoBoif BO.D:bi B rropax 11 .n:orreit 3aH11MaeMoit eiO rropoBoro rrpocTpaHCTBa. 

BbrncHeHo, qTo rrp11 Herrry6oKoM rrepeoxJia)l(,n:eHI111 (rrp11MepHo .no -30° C) 

3JieKTpOMarHI1THbie CBOHCTBa BO.ll:hl MO)l(HO cqi1TaTb 6JII13K11MI1 K CBOHCTBaM 06beMHOH BO.ll:bl. 

M11KpOBOJIHOBbie csoiicTBa TaKOH BO.D:bi rrpe,n:cTaBJI.siiOT rrpaKTI1qecKI1H 11HTepec .n:rr.sr oueHK11 

IIeTpo¢1131fqecK11X CBOHCTB Kp110feHHbiX rropo,n:, a TaK)l(e IIp11 .ll:I1CTaHUI10 HHOM 30H.D:11pOBaHM11 

o6rraqHOCTI1, a3p030JieH , m,n:poMeTeOpOB 11 Mep 3JibiX IIOKpOBOB. 

I10Ka3aHO, qTO IIp11 TeMrrepaType HM)l(e -40 °C, KOr,n:a 06beMHM BO,n:a TepMO.ll:11HaMMq ecKI1 

HeycToifqi1Ba 113-3a p e3KOfO yBeJII1qeHI1.si CKOpOCTM 3apO.D:biliie06pa30BaHI1.si Jib,n:a pa3,n:eJI.siTb 

CBOHCTBa MaTp11Qbi M BO.D:bi y)l(e HeJib3.si. B OTJII1ql1e OT rrpe,n:cKa3aHI1.si c y mecTBYIOll.leH p aHee 
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MO,IJ;emf 3HaqHTeJII:.Hoe 3aTyxaHHe B TaKoH: cTpyKType cyr:o;ecTByeT .IJ:O TeMnepaTyphl - 70°C. Ha 

OCHOBaHHH ITOJiyqeHHbiX 3KCITepHMeHTaJibHbiX ,IJ;aHHbiX npOH3Be,IJ;eHa KOppeKTHpOBKa MO,IJ;eJIH. 

3KcnepHMeHTaJibHO 06Hapy)KeH 3KCTpeMYM 3JieKTpOMarHHTHbiX ITOTepb B 06JiaCTH 

TeMnepaTyp c IIeHTpoM npH -45 °C. ABTOp o6n~cmieT HaJIHqHe 3Toro 3KCTpeMyMa BJIH~HHeM 

BTOpOH KpHTHqecKOH TOqKH BO,Il;bl H ITO,IJ;TBep)K.IJ:aeT 3TO He3aBHCHMbiMH JIH:TepaTypHbiMH 

,IJ;aHHbiMH 06 3KCTpeMyMe TeiTJIOeMKOCTH npH ITOCTO~HHOM ,IJ;aBJieHHH H H30TepMHqecKOH 

C:>KHMaeMOCTH npH 3TOH TeMnepaType. 

ITpHBe,IJ;eHHI:.Ie HCCJie,IJ;oBaHH~ 3JieKTpoMarHHTHI:.IX noTepi:. B npHpO.IJ:HbiX cpe,IJ;ax H 

CpaBHeHH:e HX C ITOTep~MH B CHJIH:KaTaX C H3BeCTHbiMH pa3MepaMH nop OTKpbiBaiOT nepcneKTHBY 

OIIeHKH pa3MepOB nop B npHpO,Il;HbiX ,Il;H3JieKTpHKaX 3JieKTpOMarHHTHbiMH MeTO,IJ;aMH. 

B 3aKJiroqeHHH c<i_)opMynHpoBaHI:.I ocHOBHI:.Ie nonyqeHHI:.Ie pe3yJII:.Tani. 

CYMMHpy~, MO:>KHO c,IJ;eJiaTI:. BI:.IBO.IJ: o TOM, qTo Ha ocHoBaHHH npoBe,IJ;eHHoro Hccne,IJ;oBaHH~ 

aBTOpOM C,IJ;eJiaH p~,Il; BbiBO,IJ;OB, H:MeiOIIJ;HX HayqHyiO HOBH3HY H npaKTHqeCKYJO 3HaqHMOCTb. 

,ZJ;ocTOHHCTBOM pa6oTI:.I ~BJI~eTc~ perneHHe 3KCnepHMeHTaJII:.HOH 3a,IJ;aqH npH HaJIHqHH p~.IJ:a 

cepbe3HbiX npo6JieM: npoBe,IJ;eHH:e H3MepeHHH Ha CBepXBbiCOKHX qacTOTaX ,IJ;O 140 ffii B 

ycnoBH~x HH3KHX TeMnepaTyp .IJ:O -70°C, a B OT.IJ:eJII:.HI:.Ix H3MepeHH~x .JJ:O -190°C. ITpH 3TOM 6I:.IJIH 

peiiieHhl npo6JieMhl H3MepeHH~ HeO,IJ;HOpO,Il;HbiX ITO 06neMy o6pa3IIOB, npo6JieMhl BOCCTaHOBJieHH~ 

,Il;H3JieKTpHqecKOH npOHHIIaeMOCTH nopOBOH BO,Il;bl H3 pe3yJII:.TaTOB H3MepeHH~ ,IJ;H3JieKTpHqecKH:X 

xapaKTepHCTHK o6pa31IOB. Cnoco6I:.I perneHH~ p~.IJ:a 3THX npo6neM H nonyqeHHI:.Ie pe3yJII:.TaTI:.I 

HCCJie,IJ;OBaHH~ ~BJI~IOTC~ HOBbiMH. 060CHOBaHHbiMH ~BJI~IOTC~ H llOJIO:>KeHH~, BbiHOCHMI:.Ie Ha 

3aiiJ;HTy. 

,lJ;OCTOBepHOCTb llOJiyqeHHbiX pe3yJII:.TaTOB llO.JJ:TBep:>K,IJ;aeTC~ pe3yJII:.TaTaMH H3MepeHHH, 

llpOBO,Il;HMbiX pa3JIIfqHJ:.IMH CllOC06aMH, TIIJ;aTeJII:.HbiM yqeTOM norpeiiiHOCTeH H3MepeHHH, 

paCCMOTpeHH:eM BCeX B03MO)KHbiX npHqHH HX llO~BJieHH~, COBITa,IJ;eHHeM TeMnepaTypHOrO XO,IJ;a 

3HaqeHHH MHHMOH qaCTH KOMITJieKCHOH ,IJ;H3JieKTpHqecKOH npOHHIIaeMOCTH, llOJiyqeHHbiX npH 

H3MepeHH~X B TeMnepaTypHOM ,IJ;Halla30He 0-20 °C, C paHee ony6JIHKOBaHHbiMH ,IJ;aHHbiMH, 

ITOJiyqeHHbiMH HHbiMH MeTO,Il;aMH, a TaK)Ke C pe3yJII:.TaTaMH pacqeTOB ,Il;pyrHX HCCJie,IJ;OBaTeJieH. 

ITpaKTHqecKM 3HaqHMOCTh 3aKJIJOqaeTc~ B ycoBeprneHCTBOBaHHH MeTO.IJ:HKH 

.IJ:H3JieKTpHqecKHX H3MepeHHH yBna:>KHeHHI:.IX .IJ:HCnepcHI:.IX cpe.IJ: npH HH3KHx TeMnepaTypax B 

MHKpOBOJIHOBOM ,IJ;Hana3oHe. MeTO.IJ:HKa OTKpi:.maeT B03MO)KHOCTI:. npoBe,IJ;eHH~ Hccne,IJ;oBaHHH 

nepeoxJia:>K,IJ;eHHOH o6neMHOH BO,Il;bl B IIIHpOKOM qaCTOTHOM ,IJ;Halla30He OT 1 ,IJ;O 600 ffii. 

ITpHMeHeHHe B KaqecTBe o6neKTOB HCCJie,IJ;oBaHH~ HaHonopHCThiX CHJIHKaToB c H3BeCTHOH 

CTpyKTypoH: ,IJ;aeT B03MO:>KHOCTb llOJiyqeHH~ HOBOH HH<i_}OpMaiiHH 0 BHyTpeHHeH CTpyKType 

ecTecTBeHHI:.IX KpHoreHHI:.IX cpe.IJ:. HH<i_}opMaiiH~ o6 3JieKTpoMarHHTHI:.IX CBOHCTBax 

nepeOXJia)K.IJ:eHHOH BO,Il;bl MO)KeT 6I:.ITb HCITOJib30BaHa npH pa,IJ;H030H,Il;HpOBaHHH ITOBepXHOCTH 

KpHoreHHI:.IX o6neKTOB, a TaK)Ke npH pa.r:J:HOcneKrpocKonHH npHpO.IJ:HhiX H HcKyccTBeHHI:.IX cpe.IJ:. 
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Hap5ILJ:Y c .n:ocToHHCTBaMH, B .n:HccepTa:U:HH HMeiOTC5I orrpe.n:eneHHhie He.n:ocTaTKH H 

He.n:oqeThi. 

1. He srronHe y.n:aqHo pacrrpe.n:eneH MaTepHan Me)l()l.y pa3.n:enaMH. OcHOBHM qacTh o63opa 

JIHTepaTyphl rrpHBeL{eHa B fnase 1, COL{ep)l{allleH 38 CTp. J1HTepaTypHbie HCTOqHHKH 

paCCMaTpHBaiOTC5I TaK)l{e B fJiaBaX 2 H 3. 0CHOBHM qaCTb COL{ep)l{aHH5I pa3L{eJIOB 2.1, 2.2 

H 3.1 BIIOJIHe MOrJia 6biTh BKJIJOqeHa B OCHOBHOH o630p. 

2. ABTOpOM L{AA BOCCTaHOBJieHH5I L{H3JieKrpHqeCKOH IIpOHH:U:aeMOCTH BOL{hl H3 pe3yJihTaTOB 

H3MepeHH5I L{H3JieKrpH:qeCKOH IIpOHH:U:aeMOCTH o6pa3:U:OB HCIIOJih3yeTC5I pecppaK:u;HOHHM 

MOL{eJih . .lJ:ocTOHHCTBOM 3TOH MOL{eJIH 5IBJI5IeTC5I IIpOCTOTa H B03MO)l{HOCTb IIpHMeHeHH5I 

L{AA MHOrOcpa3HbiX cpe.n:, OL{HaKO L{JI5I BOCCTaHOBJieHH5I L{H3JieKTpHqecKOH rrpOHH:U:aeMOCTH 

KOMIIOHeHT CMeCH OHa He 5IBAAeTC5I JiyqumM Bbi60pOM, TaK KaK .n:aeT MeHee TOqHhie 

pe3yJihTaThi, qeM .n:pyme Mo.n:enH (EpyrreMaHa HJIH MaKcsenna-fapHerra). 

3. ABTOp BCer.[{a orrpe.n:eJI5IeT IIOpor rrepKOJI5I:U:HH ITO KOCBeHHhiM rrpH3HaKaM, Ha KOTOpbie 

MOryT BJIH51Th .n:pyrHe IIpHqHHhl, H HHrL{e ITO IIp5IMOMY - pe3KOMY B03pacTaHHIO 

rrpoBOLJ:HMOCTH. ITocKOJihKY rronyqaeMhie TaKHM o6pa30M 3HaqeHH5I rroporosoH: 

BJia)KHOCTH 5IBAAIOTC5I 3aHH)l{eHHhiMH, TO Ha pe3yJihTaTbl 3KCIIepHMeHTa 3TO HHKaK He 

BJIH5IeT, TaK KaK HCCJie.n:yeMbie o6pa3:U:bl HMeJIH MaJiyiO BJIIDKHOCTh. 

4. flpH Bhi6ope MeTOL{OB 3KCIIepHMeHTaJihHOrO H3MepeHH5I L{H3JieKTpHqeCKOH 

rrpOHH:U:aeMOCTH asTop, Ha MOH B3rJI5ILJ:, HarrpacHo OTBepraeT MeTo.n: H3MepeHH5I 

rrapaMeTpOB MarpH:U:hi pacce5IHH5I C IIOMOIIIhiO BeKTOpHOrO aHaJIH3aTopa rrapaMeTpOB 

:u;erreif. flpH peiiieHHH rrpo6JieMhl B03HHKaiOIIIHX HeOL{HOpOL{HOCTeif o6pa3:U:a IIpH 

3aMep3aHHH 3TOT MeTOL{ II03BOJIHJI 6bi IIpOBOL{HTb IIIHpOKOIIOJIOCHhie H3MepeHH5I Ha 

qaCTOTaX HH)l{e 18 ff:u; C TOqHOCThiO OKOJIO 3%. 

5. P5ILJ: 3KcrrepHMeHTaJihHhiX pe3yJihTaTOB rrpHBOLJ:HTC5I s OTHOCHTeJihHhiX e.n:HHH:u;ax 

IIpOIIIeL{IIIeif MOIIIHOCTH HJIH BbiXOL{HOrO Haiip5I)l{eHH5I CHrHaJia paL{HOMeTpa (pHC. 1.26, 

3,6, 3,11, 3,12). ITpe.n:cTasneHHe TaKHX .n:aHHhiX B TepMHHax K03cpcpH:u;HeHTa rrepe.n:aqH: HJIH 

K03cpcpH:U:HeHTa H3JiyqeHH5I L{aJIO 6bi 60Jibiiie HHcpOpMa:U:HH. 

6. 11MeiOTC5I OTL{eJibHbie rrorpeiiiHOCTH B ocpopMJieHHH. B IIOL{IIHC5IX K OTL{eJibHhiM pHCYHKaM 

HeT IIOJIHOH paCIIIHcppOBKH 0603HaqeHHH KpHBhiX (pHC. 1.2, 4, 7-4.10 L{HCCepTa:u;HH, pHC. 2 

H 3 aBTopecpepaTa). 

YKa3aHHbie HeL{OCTaTKH He 3aTparHBaiOT OCHOBHbiX HL{eH L{HCCepTa:U:HH H IIOJIO)KeHHH, 

BhiHOCHMhiX Ha 3aiiiHTy, He CHH)KaJOT HayqHOH H IIpHKJia.[{HOH :u;eHHOCTH L{HCCepTa:U:HH. 
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_nHccepTai.UU:I 0pJIOBa A.Q. OCHOBaHa Ha HCCJie)J.OBaHH.SIX, KOTOpbie rrpoBe)J.eHbl HM 

CaMOCTO.SITeJibHO, OHa BbiiiOJIHeHa Ha COBpeMeHHOM Ha~HO-TeXHHqeCKOM ypOBHe H .SIBMeTC.Sl 

Ha~HO-KBaJIH<i>HKanHOHHOM pa60TOM, IIOCB.SII.IJ;eHHOM aKTYaJibHOM rrpo6JieMe HCCJie)J.OBaHH.SI 

::meKTpOMarHHTHbiX CBOMCTB rrepeOXJia)I()J.eHHOM IIOpOBOM BO)J.bl. 

ABTOpe<PepaT H orry6JIHKOBaHHbie pa60Tbl IIOJIHO H rrpaBHJibHO OTpa)l(aiOT CO)J.ep)l(aHHe 

)J.HccepTanHH. OcHOBHbie pe3yJII>TaTbi )J.HccepTanHH orpa)l(eHbi B 22 rry6JIHKanH.SIX, H3 KOTOpbiX 12 

- B HayqHbiX )I(YPHaJiax, peKoMeH)J.OBaHHbiX rrepeqHeM BAK H H3BeCTHbi crrenHaJIHCTaM. 

Pa60Ta ITO HayqHOM HOBH3He, TeopeTHqeCKOM H rrpaKTHqeCKOM 3HaqHMOCTH COOTBeTCTByeT 

Tpe6oBaHH.SIM rryHKTOB 9, 1 0, 11, 13, 14 «I10JIO)I(eHH.Sl 0 11pHCy)I()J.eHH.Sl yqeHbiX CTerreHeM OT 

24.09.2013r. NQ842», rrpe)J.n.SIBMeMbiX K )J.HCCepTanH.SIM Ha COHCKaHHe yqeHOM CTerreHH 

KaH)J.H)J.aTa HayK, a ee aBTop, OpJIOB AJieKceH: OJieroBHq, 3acJiy)I(HBaeT rrpHcy)I()J.eHH.SI yqeHoH: 

cTerreHH KaH)J.H)J.aTa <PH3HKo-MaTeMaTHqecKHX HayK no crrenHaJibHOCTH 01.04.03- Pa.ll.HO<l>H3HKa 

3aBe)J.yiOI.IJ;HM HayqHO-HCCJie)J.OBaTeJibCKOM Jia6opaTOpHeM )J.Hc)JlbKOMeTpHH H rreTpO<l>H3HKH, 

)J.OKTOp <l>H3HKO-MaTeMaTHqeCKHX HayK, 

(crrenHaJibHOCTb: 01.04.03- "Pa)J.HO<l>H3HKa"), 

yqeHoe 3BaHHe - rrpo<Peccop. 

,naTa: 2 3 . 03. 2 tJ(?-

OpraHH3anH.SI: <l>e)J.epaJibHOe rocy)J.apcTBeHHoe 6IO)J.)I(eTHOe o6pa3oBaTeJibHoe ~pe)I()J.eHHe 

BbiCIIIero o6pa30BaHH.SI "OMCKHH: rocy)J.apcTBeHHbiH: rre)J.aromqecKHM YHHBepcHTeT" (0Mfi1Y), 

644099, r. 0MCK, Ha6. TyxaqeBcKoro, 14. 

Te11.: (381-2) 25-14-62, e-mail: mail@omgpu.ru, Be6-caH:T: http://www.omgpu.ru/ 

Tio.nnHCh J . .:7/. 
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