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Be)J,ymeii opraHH3a11:i111 - rocy)J,apcrneHHoro o6pa3oBaTenbHoro yqpe)l()J,eHH5l 

Bhicwero o6pa3oBaHH5l MocKOBCKOH o6nacTH MocKoBcKoro rocy)J,apcTBeHHoro 

o6nacTHoro yH11Bepc11TeTa Ha )J,HccepTau110HHYIO pa6oTy 51KoBneBa ,I(MHTpH5I 

,I(MHTprrem1qa «CBOHCTBa pacce5IHH5I CBeTa aHH30TpOIIHbIMH CJI05IMH, 

COCT05IIlJ,l1Ml1 H3 KBa311TIO)J,06I-IblX )J,OMeHOB co cnyqaiiHOH a311MyTaJibHOH 

opHC!ITau11eii», npe)J,CTaBJieI-IHYIO Ha COHCKaI-me yqeHOH CTerreHH KaH)J,H)J,aTa 

cpI13HKO-MaTeMaT11qecK11x HayK rro crreu11anbHOCTH 1.3.6. - OrrTHKa 

AKTyaJibHOCTb 11ccJieJJ,ona1111SI 

,I(11ccepTaIJ,HOHHa5l pa6oTa ,I(MHTpI15I ,I(MHTpHeB11qa 5IKOBJieBa IIOCB5ll.1l,eHa 

11ccne,n:oBaH11IO OIITI1qecKI1X CBOHCTB H eo )J,H opo )J,HbIX cnoeB 

.UBY nyi-renpenOMJI5IIOI.1l,I1X MaTepI1aJIOB c M03aHqHOH CTpyrnypoii, COCT05II.1l,I1X 113 

O)J,HOpO)J,HbIX 11JII1 HeO)J,HOpO)J,HbIX MI1KpO)J,OMeHOB c IIOXO)l(HM CTpOeHHeM, HO 

cnyi-rnHHOH a3I1MyTaJibl-IOH op11e1-ITaIJ,HeH JIOI<aJ1bHbIX xaparnepHCTHqecKHX oce:H 

11x KOHcTpyKIJ,1111. Cno11 c rro)J,o6Hol1 MHKpocTpyKTypoii nerKo peanI13YIOTC5l Ha 

npaKTHKe, Kor.n:a B KaqecTBe )J,BynyqenpenoMmIIOI.lJ,ero MaTep11ana BhicTyrraeT 

Hl13KOMOJ1eKyJrnpHbIH )KI1)J,KHH KpHCTMJI HJIH )l(I1)J,KOKpI1CTann11qecKHH IIOJIHMep, 

npH COOTBeTCTBYIOill,eH o6pa60TKe IIO)],JIO:>KeK, Me:tI<.UY KOTOpbIMI1 3aKJIIOqeH CJIOH 

3Toro MaTep11ana. B ,n:aHHOH pa6oTe TaKHe cno11 Ha3BaHbI "KBa3I13KBI1.UOMeHHbIMI1 

:CJI05IMI1
11

• 0THOCI1TCJibHO He,UaBHO 6bIJIO 110Ka3aHO, qTo TaKoro po.n:a CJIOI1 



o6Jia,UaIOT BeCbMa crre11:i1qnP1ecKIIMI1 OITTW:IeCKIIMII CBOHCTBaMII, mnepecHbIMH 

KaK c TOlfKH 3peHII51 11ccne,uonaHm1 CTPYKTYPhI )KII,UKIIx KpIIcTaJIJIOB, pacnmpeHII51 

B03Mo:tKHOCTeH xapaKTepH3aIJyrn HeO,UHOpO,UHblX aHH30TpOIIHblX MaTepIIaJIOB 

OI1TWieCKI1MII MeTO,UaMH, a TaK)Ke rrp11MeHeHII5I Ha6mo,uaeMbIX 3cpcpeKTOB B 

rrpaKTHlfeCKHX ycTpOHCTBaX ,umr yrrpaBJieHH51 xapaKTepIICTIIKaMII OITTIIlfeCI<Oro 

H3JiylfeHH5I, oco6eHHO B ITJiaHe pa3pa60TKH rromrpH3aUIIOHHO-He3aBHCHMbIX 

M0.LLYJI51TOpOB CBeTa Ha )Kl1)LKl1X KpHCTaJrnax. 3TO o6ycJIOBJIHBaeT aKTyaJihHOCTh 

TeMbI ,u11ccepTaUIIH. B pa6oTax, rrpe,umecTBYIOW:IIX pa6oTaM ,uIIccepTaHTa, 

TeopeTIIlfeCKIIH aHaJIII3 OITTJill:IeCKHX CBOHCTB rro,uo6Horo po,ua M03aHlfHbIX CJIOeB 

ocyw:ecTBJI51JIC5I c rrpHMeHeHHeM OLJ:eHb rrpOCTbIX TeopeTIILJ:eCKIIX MO,UeJieH CJI05I, 

rrpe,urronaramw:Hx ITOJIHYIO CTpy1nypHym II,UeHTIIlfHOCTb ,UOMeHOB CJI05I 

(3KBHJJ,OMeHI-Ibre Mo,uenH), H He paccMaTpHBanocb BJIII5IHIIe CTPYKTYPhI CJI051 Ha 

xapaKTepHCTHKH CBeTa, pacce5IHHOro CJIOeM. 

OcHoBHoiI ueJihIO ,uam1oil ,u11ccepTaUHOHHOH pa6oTbI 51BHJiacb pa3pa6oTI<a 

CTaTl1CTI1qec1<0H Teop1111 paccem--IH5I CBeTa Ha I<Ba3II3KBII,UOMeHHbIX CJI05IX, 

no:rnonmow:eil COOTHOCHTb CTpyrnypHbie CBOHCTBa CJIOeB c HX CBOHCTBaMH 

pacce5IHI15I II YlfIITbIBaTb OTKJIOHeHH51 CTpyrnyphI cnyLJ:aiIHo-Heo,uHopo,uHhIX 

aHH30TpOIIHbIX CJIOeB OT 3KBH,UOMeHHOH, TO ecTb IICITOJib30BaTb 6onee 

peaJIHCTW:IHbie, XOT51 H cyw:ecTBeHHO 6onee CJIO)KHbie MO,UeJIII HeO,UHOpO,UHbIX 

aHI130TpOIIHbIX CJIOeB. c ITOMOW:bIO Ha6opa TeopeTHlfeCKIIX cpe,UCTB, 

rrpe,unmKeHHbIX B ,uaHHOH pa6oTe, Bbl5IBJieHbl IIJIII nrrepBbie a,ueKBaTHO 

TeopeTHlf eCKH omicaHbI KJII011eBhre oco6eHHOCTH OCHOBHbIX TH IT OB 

KBa3lif3KBl1,UOMeHHbIX CJIOeB 1-IeMaT11qec1rnx lif xonecTepH11eCKHX ( c 60JibllIHM 

waroM XOJiecTepn11ecKOH crr11paJIH) )Kl1,UKHX KpHCTaJIJIOB co cny11aHI-IOH 

opHeI-ITaUHeH ,UOMeHOB, BCTpeqaIOW:HXC5I B 3KCrrepHMeHTe l1 Ha .rrpaKTIIKe. 

)J,nccepTaU:II51 otj:>opMneHa B cooTBeTCTBIIH c Tpe6oBaHII51MII BAK P<t>. 0Ha 

COCTOHT II3 BBe,uemrn, LJ:eTbipex rJiaB, 3aKJIIOlfeHII51 l1 CITIICKa U:IITIIpyeMOH 

mnepaTyphr, cocTo51w:ero IB 15 8 r-rnIIMeHoBaHIIiI. IToJIHbIH o6neM ,uIIccepTau:m1 

cocTaBJI5IeT 174 CTpaHHUhI. MaTepnan ,unccepTaU:IIII II3JIO)KeH 51CHO H 

rrocne,uoBaTeJihHO. )J,IIccepTaU:H5I xopowo HnmocTpIIponaHa. 0Ha co,uep)KIIT 72 



pttcyI-IKa. ITo TeMe ,Il,HCcepTaU:HH ony6nHKOBaHO 9 CTaTeH, I13 HHX 4 CTaTbH B 

)Kyp1-ianax H3 cnttcKa BAK, H 3 -cTaTbH B H3,IJ,a1nrnx, HH,IJ,eKcttpyeMbIX B 6a3ax 

,IJ,aHI-IbIX Web of Science 11 Scopus. Pe3ynbTaTbI pa6oTbI ,IJ,OI<Jia,IJ,bIBaJ1HCb 11 

o6cy)l{,IJ,aJ1HCb Ha poCCHHCKHX I1 Me)l{,IJ,yHapO,Il,HbIX KOHcpepeHU:I15IX. 

Bo BBe,i:i:euuu o6ocHoBaHa aKTyanbHOCTb pa6oTbI, c cpo p MynttpoBaHbI ee u:enH 

I1 3a.[(aLJ.H, YKa3aHo, B LJ.eM COCTOHT ee Hay11Ha5I HOBH3Ha l1 HayqHo- npaKTJ1qecKa51 

3HaLJ.HMOCTb, nepei:nrcneHbI OCHOBHbie pe3yJ1bTaTbl I1 I10J10>KeHI151, BbIHOCHMbie Ha 

3aIIJ:HTy. 

r JI a Ba 1 HMeeT o630pHblH xapaKTep . ITpe,Il,CTaBJ1eHbI I13BeCTHbie no 

J1HTepaType OITTHLJ.eCKHe 5IBJieI-H15I, KOTOpbie Ha6mo.na.rrttcb Ha CTaTHCTHLJ.eCKH 

Bpaiu:aTeJibHO- HHBapttaHTHbIX CJ105IX HH3KOMOJ1eKyJI5IpHbIX I1 I10J1HMepHbIX :>KK. 

Oco6oe BHHMaHHe y.n:eneHo Kpyry 5IBJieHHH, Ha6mo.n:aeMbIX Ha TaK Ha3bmaeMbIX 

RP A-cno51x (RP A - random planar a l ignment) HeMaTHqecKHX 11 xonecTepttqecKHX 

)KJ1.[(KHX KpHCTaJIJIOB, cpe,IJ,H KOTOpbIX BbI.[(eJI5IlOTC5I ::rneKTpoynpaBJI5IeMa51 

cnerupanbHa5I qrnnhTpaU:H5I B cnyqae HeMaTaqecKHX RP A - cnoeB H ni:raHTCKoe 

onTttqec1<0e Bpaiu:eHHe B cnyqae xonecTepttqecKHX RP A - cnoeB. PaccMoTpeHbI 

MeTO.[(bI l1 npI16JIH)l{eHI15I, KOTOpbie 6bIJIH HCI10J1b30BaHbI ,Il,JI51 o6b5ICHeHH5I 3THX 

5IBJieHHM, a TaroKe yKa3aHbI orpaHffYemrn 3THX MeTO,IJ,OB. PaccMoTpeHhI 

3KBH.UOMeHHbie YI I<Ba3I13KBH.[(OMeHHbie MO.[(emI HeMaT11qecKHX H 

xonecTepttqecKHX RP A-cnoeB. CnpaBe,IJ,JIHBO OTMeqeHo, qTo HH O,IJ,Ha H3 paHee 

H3BecTHbIX Teopttli He no3BOJI5IeT anerrnaTHO yqHTbIBaTb oco6eHHOCTH CTPYKTYPhI 

RP A-cnoeB 11 ou:eHHBaTb xapaKTepHCTHKH cBeTa, pacce5IHHoro RP A-cnoeM, qTo 

5IBJI5leTc5I cyiu:ecTBeHHOM npo6neMoi1: . B 3TOM rnaBe TaK)Ke npe.ncTaBJieH 

MaTeMaTHqecKHH annapaT e,IJ,HHOH TeopHH KorepeHTHOCTH H I10JI5IpI13aU:HH 

cnyqaHHbIX BOJIHOBbIX nyqKOB. TeopH51 OCHOBaHa Ha npHMeHeHHH o6o6iu:eHHbIX, 

.n:nyxToqeqHbIX BeruopoB CTor<ca 11 MaTpHU: Mmnnepa. 0Ha nerna B ocHoBy 

rrpe.n:naraeMoro B .n:11ccepTau:1111 o6iu:ero Teopen1qec1<0ro no.n:xo,IJ,a K perneHHIO 

3a,IJ,aL£11 o pacce5IHHH CBeTa Ha cnyqaHHO- HeO,IJ,HOpO,Il,HbIX OITTHqecKH 

aHH30TpOITHbIX CJI05IX. 3TOT ITO.[(XO.[( CB060,IJ,eH OT orpaHHqeHHH 

npe.n:wecTBYfOIIJ:HX MeTO,Il,08 H, B qacTHOCTH, OH IT03BOJI5IeT paccMaTpHBaTb 



pearrncTHtrHbie Mo,n:errn RPA-cnoeB 11 ou:eHHBaTb xapaKTepHCTHKH pacce5IHHOH 

KOMTIOI-IeI-ITbl RP A-CJ105I. 06pan1M BHHMaHHe, t:ITO K CTOJib CJIO)l(HbIM o6oeKTaM, 

KaK RP A-c11011, ,n:aI-IHa51 Teoprrn eme He rrpHMerrnnacb, I1 HecoMHeHHoi1 3acnyroi1: 

,Ll,I1CcepTaHTa 5IBJ15IeTC5I TO, t:ITO OH pacKpbrn ee IlOTeHu:HaJI B rrpHMeI-IeHHH K 

CI1CTeMaM co CJIO)l(HbIM J10KaJibHbIM rrpeo6pa30BaHHeM I10II5IpH3aU:HI1 H3J1ytreHH5I, 

KaK B cnytrae RP A-cnoeB. 

B r JI a Be 2 aBTOp rrpe,n:cTaBJ15IeT pa3pa6oTaHHbIH HM Ha OCHOBe e,Ll,HHOH 

TeopHI1 1<0repeHTHOCTI1 H II0115IpH3aU:I1H cnytraHHbIX BOJ1HOBbIX rrytrKOB 

TeopeTJi!qecKHH nonxon K 3anaqe o pacce5IHHI1 cBeTa Ha M03aHtrHbIX 

LJ:BynrrerrpeJIOMJI5IIOIUI1X CJ105IX. c ero IIOMOIUbIO HCCJie,n:yeTC5I CB5I3b cpopMbl 

yrnOBbIX crreKTpOB nm-IeHI-IO IIOJ15IpH30BaI-IHbIX KOMilOHeHT CBeTa, pacce5IHHOf'O Ha 

craTI1CTHqec1ur-BpamaTeJ1bHO m -mapI1aI-ITI-IbIX cnytraHHO-Heo,n:Hopo,n:HbIX 

M03aHtrHbIX ,n:BynytrenpenoMJ15IIOIUHX c11051x c KoppeII5IU:HOHHbIMH CTPYKTYPHbIMH 

xapar<TepI1CTHKaMH CJIOeB, Bbl5IBJ15IIOTC5I oco6eHHOCTH pacce5IHH5I CBeTa Ha 

CTaTHCTHtreCKH BparuaTeJ1bHO- HHBapHaHTHbIX 3KBH.lJ:OMeHHbIX CJ105IX I1 

aHaJ1H3Hpyr-oTC5I CBOHCTBa paccem-II151 CTaTHCTI1treCKH BparuaTeJJbHO-

Hem-rnapHaI-ITHbIX Mo3a11tr1-1b1x cnoen. Pe3y11bTaTbI, npe,n:cTaBJieHHbie B naHHoi1 

rnaBe, I1MeIOT I-IeCOMHem-1yro u:eHHOCTb B IIJ1aHe pa3BHTH5I OIITHtreCKHX MeTOLJ:OB 

xapa1crep113al.J,I1H HeO,l],HOpO,Ll,I-IbIX aHI130TpOIIHbIX MaTepHaJJOB, B TOM t:IHCJ1e 

MeTOJJ.OB MaJioyrnoB010 paccem-1mr. 

B nrnse 3 rrpe,ncTaBJieHbI pe3yJibTaThI 3KcrrepHMeHTaJJhHhIX Hccne,noBaHHH 

HeMaT11trecK11x RP A - cnoeB, IIOLJ:TBep,n:11Bnr11x crrpaBe,n:JIHBOCTh TeopeTHtrecKHX 

JaKmoqeHHH rrpe,n:b1,n:ymei1: nraBhI, Kaca10m11xc51 cTaTHCTHtrecKH Bparn:aTeIThHO­

m-rnaprrar-rTHbIX, CTaTI1CTI1trecrrn Hex11panbHbIX M03aI1trHbIX CJIOeB. 

CTaT11cT11trecK11e cTpy1<Typ1-1b1e ,n:aHHbie )KK cnoeB 6ornH pacc_trHTaHhI no KapTaM 

opHeI-ITau:1111 )KK ,n:HpeKTopa B cnoe, nonytreHHbIM MeTO.lJ:OM rromrpH3aU:HOHHOf'O 

KapT01pacp11poBaHI15I. TipencTaBJJeHHbie naHHbie IIO.lJ:TBep)K,n:aIOT crrpaBe,n:nHBOCTb 

11 xoponry10 TOqHOCTb TeopeTJi!qec1rnx ouer-IOK KaK B OTHOllieHHI1 crreKTpOB 

nponycr<amrn Hepaccem-rnoi1 KOMIIOI-IeHThI rrponre,n:nrero cBeTa, TaK 11 B 

OTHOllieHI111 yrnoBoro pacrrpe,n:eJieHI15I H COCT05IHH5I IIOII5IpH3aU:HI1 pacce5IHHOH 

-- -- -- --------



KOMno1-1eHThI. TaK)Ke B :noli rnaBe Hccne,z:i:oBaHo, KaK OTKJ10HeHH5I CTPYKTYPhI 

peanhHLIX HeMaTwieCKHX RP A-cnoen OT 3KBH.IJ:OMem-1oil BJ1H5II-OT Ha cpopMy 

cneKTpOB HarrpaBJJeHHoro rrporrycI<aHH5I CJJOeB H 3Ha"lleHH5I K03cpqrnu;HeHTa 

HarrpanneHHoro rrporrycKaHH5I cnoen n crre1<TpanhHhIX MaKCHMyMax. 

B rJiaBe 4 3KcrrepHMeI-ITaJJhHO H TeopeTH"l.leCKH Hccne,z:i:y1-0Tc5I oco6eHHOCTH 

pacce5IHH5I CBeTa Ha CTaTHCTH"l.JeCKH Bpaw:aTeJJhHO-HHBapHaHTHhIX, CTaTHCTH"l.JeCI<H 

xttpanhHhIX M03aH"LJHhIX cno5Ix. B Ka"LJeCTBe o6pa3QOB n 3Kcrrep11MeHTax 

Hcrronh30BaJJHCh 5I"l.leHKH c RP A-cno5IMH xonecTep11-qecK11x )l(H.IJ:KHX KpHCTannoB c 

6oJ1hWHM waroM crrttpanH. Mm<:pocTpy1<Typa cnoen Hccne,z:i:onanach MeTo,z:i:aMH 

rromipH3aQHOHI-IOro KapTorpacpHpOBaHH5I. 3KcnepHMeHThl IIOKa3aJ1H, "l.JTO B 

ycnonmrx, Kor,z:i:a CTpy1<Typa xonecTep11-qecKoro RP A-c1105I 6JJH3Ka K 

3KBH.IJ:OMeHHOH, OIITH"l.JeCKHe CBOHCTBa CJ105I xopOIIlO OIIHChIBaI-OTC5I 

TeopeTw-reCKOH MO.IJ:eJJhIO .z:i:mr I<Ba3H3KBI1.IJ:OMeHHhIX cnoen, rrpe,z:i:cTaBJJeHHOH B 

rnaBe 2. TaK)l(e 3KcrrepHMeHTaJJhHO rroKa3aHo, "l.ITO rrpH 3Ha"LJHTeJJhHhIX 

OTKJ10HeHH5IX CTpyKTypnI )KK CJ105I OT 3KBH.IJ:OMeHHOH B OTCYTCTBHe 

TI0115IpI13aQHOHH0- 3aBHCHMhIX IIOTeph B )KK-MaTepttane B.IJ:aJJH OT IIOJ10C 

ceneKTHBHoro oTpa)l(eHH5I xonecTepmrn xonecTep11-qecKHe RP A-c11011 MoryT 

npo5IBJ15ITh KpyroBoil ,z:i:11xpo113M. Teopeni:-qecKH n:r,rnnneHhI MHKpocTpyKTYPHhie 

cnol1cTBa, KOTOphIMH ,z:i:omKeH o6na,z:i:aTh RP A-cnoil ,z:i:mr Toro, "llT06hI B YKa3aHHhIX 

ycnOBI15IX Ha HeM Mor Ha6mo,z:i:aThC5I KpyroBOH )J,l1XpOH3M. 

B 3a1~.r11oqe11uu ccpopMy1111ponaHbl ocHOBHbJe pe3y110TaThI rrpoBe,z:i:eHHhIX 

11.CCJie,z:i:oBaHHH I1 c,z:i:enaHbI BbIBO.IJ:bI. 

Hayquo-npaKTH4CCKaSI 3Ha4ttMOCTb pa6oTbI 

Pe3y110TaThI, rrony"LJeHHhie ,z:i:11ccepTaHTOM B xo,z:i:e BhmonHeHH5I ,z:i:aHHOH 

pa6oThI, cyw:ecTBeHHO paCIIlHp5II-OT TIOHHMaHHe oco6eHHOCTeii pacce5IHH5I CBeTa 

Ha cnmrrno Heo,z:i:I-IOpO.IJ:HbIX CJ105IX OIITH"l.JeCKH aHH30TpOIIHhIX MaTepHaJJOB H 

rro3BonmoT 3cpcpeKTHBHO rrpHMeH5ITb HX Ha rrpaKTHKe. Pa3pa6oTaHHhie 

TeopeTH"l.JeCKHe MO,z:i:enH MoryT 6bITh HCIIOJ1b30BaHhI rrpH aHaJJH3e 

3KCrrepHMeI-ITaJ1bHbIX ,z:i:aHI-IhIX I1 Bhipa60TKe ycnOBHH 3KCIIepHMeHTa .IJ:J15I 

xapaI<TepI13aU,HH CJiy"l.JaMHO-Heo,z:i:Hopo,z:i:HhIX aHH30TpOIIHhIX cpe.z:i: MeTo,z:i:aMH 

----------- - -



ManoyrrroBoro pacce5IH115I CBeTa. BburnrreI-IHbie 3aKOHOMepHocT11 pacce5IHH5I cBeTa 

Ha M03attt-IHbIX ,ll.Byrryqerrpen0Mn51IOil.l,l1X CJ105IX MoryT 6bITb HCIIOJ1b30BaHbl rrp11 

pa3pa60TKe 3cpcpeKT11BHbIX OIITH1-IeCKI1X MeTO.IJ:OB HCCJ1e,ll.OBaH115I 11 

xapaKTep113au1111 cnoeB aHH30TpOIIHbIX MaTepHanOB. y CTaHOBneHHbie 

oco6eHHOCTH B3aHMO,ll.eHCTBH5I CBeTa co cny1-IaHHO-HeO,ll.HOpO,ll.HbIMH 

,ll.Byrryt-1enpenoMJ15IIOil.l,HMH cpe,ll.aMH 11 TeopeTW-IeCKHH IIO,ll.XO,ll., pa3pa6oTaHHbIH 

,ll.HCCepTaHTOM ,ll.J15I aHaJ1H3a OIITH1-IeCKHX CBOHCTB M03aH1-IHblX cnoeB, 6y,ll.yT 

none3Hbl rrpH pa3pa60TKe HOBblX THI10B OIITH1-IeCKHX H 3J1eKTp0011TH1-IeCKHX 

ycTpOHCTB. 

norryqeHHble pe3ynbTaTbl rrpe,ll.CTaBJT5IIOT HHTepec ,ll.J15I cneuHaJTHCTOB, 

pa6oTaIOU~HX B o6nacni Q:rn311KH 11 XHMHH )l(J1,ll.KHX KpHCTaJIITOB H IIOITHMepoB, a 

TaIOKe JIIO,ll.eH, 3aHHMaIOil.l,HXC5I pa3pa60TKOH OIITH1-IeCKHX ycTpOHCTB, B 1-!aCTHOCTH 

ycrpo:HcTB oTo6pa)l<eHH5I 11HcpopMau1111, Ha )l<H,ll.KHX KpHcTannax. Pe3ynhTaTbI 

HCCJ1e,ll.OBaHH5I MoryT 6bITb l1CIIOJ1b30BaHbl np11 IIO,ll.rOTOBKe CTy,ll.eHTOB no 

HarrpaBrreHH51.M "OnTHKa" 
' 

11
CDl13HKa KOH,ll.eHCHpoBaHHOro COCT05IHl15I II' 

"MaTepHarrone,ll.eH11e". 

OcnoBHble 1-1ayq1-1h1e pe3yJihTaThI, 110Jiyqem-1ble aBTopoM, 11 11x HOBH3Ha 

1. Pa3pa6oTaH HOBbIH 3cpcpeKTHBHbIH TeopeT111-!eCKHH IIO,ll.XO,ll. K 3a,ll.a1-!e o 

pacce5IH1111 CBeTa Ha cny1-IaHHO-HeO,ll.HOp0,ll.HblX aHl130TpOIIHbIX CJ105IX B ycrrOBH5IX 

l-IOpMaJibHOro OCBelll,eHH5I CJ105I KOJTJTHMHpOBaHHblM CBeTOBbIM rry1-IKOM, 

IT03130n5Il0Il.l,l1H yqeCTb rrnorrepaTHBHbie 3cpcpeKTbl rrp11 pacce5IHHH CBeTa Ha TaKHX 

cn05IX H CB5!3aTb CTaTHCTH1-!ecrnre CTpyr<TypHbie xapaKTepHCTHKH CJ105I c ero 

xapaI<TepHCTHKaMH pacce5IHH5I. 

2. BrrepBbie rrony1-IeHo 5IBHoe BbipmKeHHe ,ll.IT5I o6o6Il.l,eHHo:H MaTpHU:bI 

Mmnnepa nponycI<aHH51 KBa3H3KBH,ll.OMemrnro crro5I, rro3BOJI5IIOil.l,ee pa3,ll.enl1Tb 

BJ<na,ll.bl cpnyKTyauH:H op11eHTaU:HH xapaKTepHCTH1-IeCKHX oce:H ,ll.OMeHOB H 

cpny1<TyauHI1 cTpyKTYPhI ,ll.OMeHOB rrpH paccMoTpeHHH crreKTpanhHO-

rromrp113auHoHHbIX CBOHCTB Hepacce5IHHOH KOMIIOHeHTbl H yrnOBbIX 11 

rromrp113aUHOHHbIX CBOHCTB pacce5IHI-IOH KOMITOHeHTbl npowe.n:wero ITOJ15I. 



3. BrrepBble B TepMHHax CTaTHCTWieCKOH OITTHKH HHTeprrpeTHpOBaHbl 

ceneKTHBHOe pacce5IHHe CBeTa Ha HeMaTffY:eCKHX CJ105IX co cnyqaHHOH rrnaHapHOH 

rpaHHl.J.HOH opHeHTaIJ,HeH MOJJeI<yJJ )l{J{ H 3cpcpeKT rHraHTCKOfO OITTHqecKoro 

BpameHH5I, Ha6mo,[l,aeMbIH Ha xo11ecTep11qecKHX cno5Ix c ecTeCTBeHHbIM rnaroM 

CI1HpaJJH, cyrn:ecTBeHI-10 rrpeBOCXO,Il,5IITI:HM ,Il,J1HHY BOJ1Hbl rra,[l,aIOrn:ero CBeTa, rrpH 

cnyqaHHOH rrnaHapHOH rpaHWiHOH opHeHTaIJ;IfH. 

4. TeopeT11qecKH rrpe,Il,cKa3aH H 3KcrrepttMeHTanhHO rro,Il,TBep)K,Il,eH 3cpcpeKT 

HHBepCI1l1 non5Ipii3aIJ,l1l1 rrpH pacce5IHHH Ha CTaTHCTHqecKH Bparn:aTeJ1hHO­

l1HBapttaHTHOM M03aHqHoM cnoe CBeTa c KpyroBOH I10115IpIBaIJ,HeH. 

5. 3KcrrepttMeHTaJ1bHO o6Hapy>KeH H TeopeTHqecKH o6o5ICHeH 3cpcpeKT 

311ewrpOI1H,Il,YIJ,HpoBaHHOfO 11,HpI<yJJ5IpHoro ,Il,I1XpOI13Ma I-Ia CJ105IX HerrorJJOIIJ,aIOIIJ,HX 

xo11ecTepwrecKHX )KK c ecrecTBeHHhIM rnaroM crrttpantt, cymecTBeHHO 

rrpeBOCXO,Il,5IIIJ,HM ,Il,JJHHY BOJ1Hbl rra,[l,aIOIIJ,ero CBeTa, rrpH cnyqaHHOH rrnaHapHOH 

rpaHHqHoH optteHTaIJ,HH. 

6. Pa3pa6oTaHa opttrHI-IaJ1bHa5I MeTO,Il,HKa, II03BOJ15IIOIIJ,a5I Ha OCHOBe ,Il,aHHbIX 

MI1KpOCKOI1Hqecr<oro I10115IpH3aIJ,HOHHOfO KapTI1pOBaHH5I OIJ,eHHBaTb CTerreI-Ib 

IIO,Il,06H5I ,Il,OMeHOB B CJ10)KHO-HeO,[l,HOpo,Il,HbIX aHH30TpOIIHbIX CJ105IX H CTerreHb HX 

opHeI-ITaIJ,HOHHOH yrrop5I,Il,OqeHHOCTH. 

7. BrrepBbie rroKa3aHo, LJ.TO 

HHBapl1aHTHbIX 3KBl1,Il,OMeI-fHbIX 

3aBHCHMblX rroTepb 

B cnyqae 

CJJOeB 6e3 

yrnoBoro 

CTaTHCTHqecKH BpamaTenI>Ho-

J10KaJ1bHblX II0115IpH3aIJ,HOHHO-

pacrrpe,Il,eneHl15I opToroHanhHO 

rromrpl130BaHHhIX COCTaBJ151IOIIJ,HX pacce5IHHOH KOMIIOHeHTbl He 3aBHCHT OT 

CTpy1uypbI ,Il,OMeHa-rrpOTOTHIIa. 

CTeneHb ,LJ,OCTonepuocTtt u o6ocuonauuocTtt uayquhlx nonoJKeuuii, 

pe3yJihT3TOB H BblBO,ll,OB 

,[(ocTOBepHOCTb rronyqeHHbIX HayqHbIX pe3yJJhTaTOB H C,[l,enaHHbIX B pa6oTe 

BhIBO,Il,OB He Bhl3bIBaeT COMHeHHH. 0Ha o6ycnoBneHa rrpHMeHeHHeM xoporno 

arrpo611poBaHI-IhIX MeTO,Il,HK l13MepeHH5I, COBpeMeHI-IOfO l1 Ha,[l,e)KHOfO 

HCCJJe,Il,OBaTeJJhCKOfO o6opy,Il,OBaHH5I, TIIJ,aTeJJbHOH MeTponorttqecKOH 

rrpopa60TKOH 3KCIIepHMeHTa, a,[l,eKBaTHOCTbIO HCIIOJ1h3yeMbIX TeopeT11qecKHX 

-



MO)J,eJieH, xopoumM COOTBeTCTBHeM TeopeTW:IeCKHX ou,eHOK 3KCrrepHMeHTaJibHhIM 

)J,aHHhIM, a TaK/Ke BOCITpOH3BO)J,HMOCThJO pe3yJihTaTOB 3KCrrepHMeHTOB. 

3aMeqaHHSI no )l.HCCepTall,HOIUIOH pa6oTe 

1. Ha naHemrx pttcyHI<a 1.9(6), Ha KOTOphIX ycnoBHO H3o6pa)KeHa CTPYI<Typa 

JKBH)J,OMeHHoro H I<Ba3H3KBH)J,OMer-rnoro CJIOeB c XHpaJihHhIM )J,OMeHOM-

npoTOTHITOM, IIOLJ:TH BH)J,HO pa3JIHLJ:H5l H3o6pa)KeHHeM, 

COOTBeTCTBYJOII.l,HM 3KBH)J,OMeHHOMY CJIOJO, H H306pa)KeHHeM, COOTBeTCTBYJOII.l,HM 

KBa3H3KBH)J,OMeHHOMY CJIOJO, H H3 pHcyHI<a He BH)J,HO KaLJ:eCTBeHHOro pa3JIHLJ:H5l B 

cTpyKType 3THX THIIOB cnoeB. 

2. B pa6oTe paccMaTpHBaeTc5l MHoro pa3JIHLJ:HhIX KJiaccoB Heo,IJ,HOpO,Il,HhIX cnoeB, 

I1 rrpH LJ:TeHHH )J,HCCepTaU,HH He cpa3y ITOH5ITHhl COOTHOIIIeHHe Me)K)J,y 3THMH 

rrnaccaMH H HX HepapXH5l, TeM 6onee LJ:TO MeCTa, r)J,e 3TH KJiaCChl BBO)J,5ITC5l, 

pa36pocaHbI no TeI<cTy ,IJ,HccepTaU:HH H HX He TaK rrpocTo HaHTH. HaJIHLJ:He 

CBO)J,HOH Ta6JIHI.l,bl KJiaCCOB cnoeB, aHanorHLJ:HOH Ta61111u:e 1, rrpHBe)J,eHHOH B 

aBTopecpepaTe, 3HaLJ:HTeJ1bHO o6nerLJ:HJ10 6hI LJ:TeHHe )J,HCcepTaU,HH. 

3. B pa6oTe I1CITOJ1h3yeTC5l OLJ:eHb MHOro rrapaMeTpOB H HX CHMBOJ1bHbIX 

o6o3HaLJ:eI-IHH, a TaK)Ke MHoro a66peBHaTyp . l-freHHe )J,HCCepTa[(HH cylll,eCTBeHHO 

0611erqm10 6bI rrpHCYTCTBHe CBO)J,HOro CITHCKa o603HaLJ:eHHH H CBO)J,HOro CITHCKa 

a66peBHaTyp c pacIIImppoBKOH. 

4. lfaBeCTI-IO HCITOJ1h30BaHHe ccpepbl TiyaHKape )J,J15l rrpe,Il,CTaBJ1eHH5l 

pacrrpocTpaHeI-ImI cBeTa B ,IJ,Byny-qenpenoMJ15IJOII.l,ei1 cpe,IJ,e, HarrpHMep, B 

u,i1T11pyeMoi1 co11cKaTeneM KI-IHre «3111111ncoMeTpm1 11 rron5IpH3oBaHHhIH cBeT» I 

P. A33aM, H. EaIIIapa; M.: M11:p, 1981 . Bo3MmKHO, HCITOJJh30BaHHe TaI<oro 

OITHCaHH5I C)J,enano 6hI rrpe)J,CTaBJ1eHHe aBTOpOM OITHCbIBaeMblX ofr&eKTOB 6onee 

HarJJ5I)J,HbIM H IT03BOJ1HJ10 6bI cpaBHHBaTb rronyLJ:eHHbie pe3yJ1bTaTbI c 

rrpvmc,IJ,eHI-IbIMH B J1HTepaType. 

5. Tione3HbIM rrpHMeHeHHeM pe3yJJhTaTOB )J,HCCepTaU,HH Morno 6bI 6hITb HX 

HCITOJ1b30BaHHe )J,J15l MeTO)J,HK H3MepeHH5l a3HMyTaJibHOH rroBepXHOCTHOH 3HeprHH. 

\Ho B )J,HCCepTa[(HH 3TOT BH)J, B3aHMO)J,ei1cTBI15I, BJ1H5IJOII.l,HH Ha BH)J, TeKCTYPbI )KK B 

51qeJ1Kax, He o6cy)K,IJ,aeTC5I. 



6. B CIUICKe mnepaTypbI IIO,Zl. HOMepoM 12 rrp1rne,Zl.eHa He KoppeKTHO 

ocpopMrreHHa5I CCbIJIKa Ha KOHcpepeHIJJUO. 

y IGl3aHHbie 3aMel.JaHH5I He CHH)KaIOT o6me11 Bbl CO KOH ou,eHKH ,ll.HCcepTaU,HH. 

3a1\'.JI1011euue 

)];11ccepTau,HoHHa5I pa6oTa ,21,MHTpHH ,21,MHTpHeBn11a HKOBJieBa «CBOHCTBa 

pacce5IHH5I CBeTa aHH30TpOIIHbIMH CJI05IMH, COCT05Iml1MH H3 KBa3HIIO,Zl.06HbIX 

,Zl.OMeHOB co crryqaJ1HOll a3HMyTaJibHOll opHeHTau,HeH» BbIIIOJIHeHa Ha BbICOKOM 

rrpocpecCHOHaJibHOM ypoBHe II 5IBJI5IeTC5I 3aKOHl.JeHHbIM Hayl.JHbIM IICCJie)l.OBaHIIeM, 

l1Me10mIIM BbICOKYIO Hayqrry10 II rrpaKTIIlfeCKYIO u,eHHOCTb. )J;IIccepTaU,H5I 

rrorrrrocTbIO cooTBeTCTByeT Tpe6oBaHII5IM BAK P<l>, rrpe,Zl.n5IBJI5IeMbIM K 

,Zl.IICcepTaU,II5IM Ha COIICKaHIIe yqeHOH CTerreHII KaH,Zl.II,Zl.aTa HayK (rr. 9-11, 13, 14 

«TlOJIO)KeHmI 0 yqeHbIX cTerreHe11», yTBep)K,Zl.eHHoro 

TipaBIITeJibCTBOM PoccII11cKo11 <l>e,Zl.epau,IIII N2 842 OT 24 ceHT5I6p5I 2013 r.), a ee 

aBTOp 3aCJIY)KIIBaeT rrpIICY)K,Zl.eHII5I CTerreHII KaH,Zl.II,Zl.aTa cpH3IIKO-MaTeMaTIIl.JeCKIIX 

HayK rro crreu,IIaJibHOCTII 1.3.6. - OrrTIIKa. 

0T3bIB o6cy)K,Zl.eH II O,ll.06peH Ha 3aCe,Zl.aHIIII Kacpe,Zl.pbI TeopeTIIl.JeCKOll cpII3IIKH 

focy,Zl.apcTBeHHoro o6pa3oBaTeJibHoro yqpe)K,Zl.eHH5I BbICIIIero o6pa3oBaHH5I 

MocKoBcKo11 o6rracTII MocKoBcKoro rocy ,Zl.apcTBeHHoro o6rracTHoro 

YHIIBepcIITeTa, rrpoToKorr 3ace,Zl.aHmr N2 9 OT 18.03.2022 ro,Zl.a. 

0T3bIB COCTaBIIJIH: 

3aBe,Zl.ymmHli Kacpe,Zl.pOH TeopeTIIlfeCKOll cpII3~ ~ A 

)J;oKTop TeXHIIlfeCKHX HayK, rrpocpeccop ~\.__,. I B.B. Eerr5IeB I 

Tipocpeccop Kacpe,Zl.pbI TeopeTHlfeCKOH cptt3HKH, 

)J;oKTOp cpII3HKO-MaTeMaTHl.JeCKIIX HayK, ,Zl.OU,eHT 


