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<l>e.n;epannHoro rocy.n;apcTBeHHoro 6IO.n;)l(eTHoro yLipe)l(,IJ;eHH51 «Op.n;eHa 
Tpy.n;oBoro KpacHoro 3HaMeHM PoccMHCKMH HayLJHo-wccne.n;oBaTeJihCKMH 

MHCTMTYT pa.n;Mo MMeHM M.I1. KpttBOIIIeeBa» 

Ha .n;MccepTaU:MIO CoKonoBa Cepre51 AHaTOJiheBMLJa Ha TeMy «I1ccne.n;oBaHHe 
xapaKTepMCTHK CMCTeMhI u:mppoBoro pa.n;MoBelIJ,aHH51 DRM M pa3pa6oTKa 
peKOMeH.n;au:wH: no ee npHMeHeHMIO B PocCHHCKOH <l>e.n;epau:MH B ,IJ;ManaJoHe 
OBll», npe.n;cTaBneHHOH Ha cowcKaHHe yLieHoi1 cTeneHH KaH.n;w.n;aTa TeXHMLJeCKMX 
HayK no cneu:HaJibHOCTH 2.2.13. Pa.n;HOTeXHMKa, B TOM LJHCJie CHCTeMbI H 
ycTpOHCTBa TeJieBH,IJ;eHH51. 

1. AKTyaJihHOCTh TeMhI ~uccepTau;uu 
,[(MccepTaU:M51 CoKonoBa C.A. nocB51lIJ,eHa 

npMMeHeHHIO B PoccMHCKOH <l>e.n;epau:wM 
pa.n;MoBelIJ,aHH51 DRM B .n;ManaJoHe OBlJ. 

pa3pa6oTKe peKoMeH.n;au:wll: no 
(P<l>) CHCTeMbI u:mppoBoro 

Eonee nonoBHHbI TeppMTOpMM P<l> B HaCT051J.IJ,ee BpeM51 He noKpbITbI 
TeJieBM3MOHHbIM BeJ.IJ,aHMeM. ,[(JI51 o6cJiy)l(MBaHM51 3TOH MaJIOHaCeJieHHOH, 
HaXO.IJ:51J.IJ,eHC51 B ceBepHbIX perHOHax TeppHTOpMH, r.n;e BO MHOrHX cnyLJa51X y)l(e He 



rrpHHHMaIOTC5I CHrHaJiol OT reocTaU,HOHapHolX CIIYTHHKOB, u,enecoo6pa3HO 

HCIIOJio30BaHHe ,n:HaIIa30HOB HH3KHX (Jiq), cpe,n:HHX (Cl!) H BolCOKHX (Bl!) TiaCTOT. 

PoccH5I, B OTJIHTIHe OT ClllA, HH,n:HH, KHP, H ,n:pyrHx cTpaH c 6oJiollIOH 

TeppHTOpHeH, HaXOJJ:HTC5I B 1-M perHOHe Me)KJJ:yHapo,n:Horo COI03a 3JieKTpOCB5I3H 

(MC3), r.n:e pa3peUieHO HCIIOJio30BaHHe .n:mr pa,n:HOBeID,aHH5I ,n:HaIIa30Ha f{q. 3TOT 

.rwarra3oH rrpe,n:ocTaBJI5IeT YHHKaJiottyIO B03MO)l(HOCTo opraHH3aU,HH 30Hol 

pa,n:HOBelll,aHH5I c pa,n:HyCOM 6onee 600 KM OT rrepe,n:aTTIHKa He3aBHCHMO OT 

COJIHeTIHOH aKTHBHOCTH H BpeMeHH cyTOK, TITO oco6eHHO aKTYaJioHO JJ:JI5I 

o6cJiy)l(HBaHH5I MaJIOHaceJieHHoIX H CeBepHolX TeppHTOpHH. ,I.(JI5I ,n:HaIIa30Ha f{q 

MC3 peKoMeH,n:oBaHa JJ:JI5I rrpHMeHeHH5I TOJioKO CHCTeMa u,mppoBoro 

pa,n:HoBelll,aHH5I DRM. CTaH,n:apT DRM e,n:HHCTBeHHolM H3 peKoMeH,n:oBaHHDIX 

MC3 MmJ:<eT HCIIOJio30BaToC5I BO Bcex rronocax TiaCTOT, Bo1,n:eneHH01x JJ:JI5I 

Ha3eMHoro pa,n:HOBelll,aHH5I B ,n:HaIIa30Hax HlI, Cl!, Bl!, OBlI. 

Pacrrop5I)l(eHHeM IlpaBHTeJioCTBa OT 28 MapTa 2010 r . .N2 445-p rrpH3HaHo 

u,enecoo6pa3HolM BHe,n:peHHe B P<!> CHCTeMol u,mppoBoro pa,n:HoBelll,aHH5I DRM, 

pa6oTaIOlll,eH B ,n:Harra3oHax Ifq, Cl! H Bl!. Bo16op cTaH,n:apTa II;PB JJ:JI5I ,n:Harra3oHa 

OBlI BP<!> Ha ,n:aHHolM MOMeHT He 3aKoHTieH. 0,n:HaKo, B cny-qae Bo16opa CHCTeMol 

DRM JJ:JI5I ,n:Harra3oHa OBlI Morna 601 rrpoH30MTH CHHeprH5I B TiacTH pocTa 

KOJIHTieCTBa u,mppoBolX DRM-rrpHeMHHKOB y HaceneHH5I, KOTopDie 601 

o6ecrreTIHBaJIH B03MO)l(HOCTo rrpHHHMaTo CHrHaJiol pa,n:HOCTaHU,HH B <PopMaTe 

DRM KaK B ,n:HaIIa30He HlI, TaK H B ,n:Harra3oHe OBlI. 

B HaCT05Illl,ee BpeM5I PoccH5I CTOHT rrepe.n: BDI6opoM cTpaTerHH pa3BHTH5I 

pa,n:HOBelll,aHH5I Ha 6JIH)l(aHUIHe ,n:eC5ITHJieTH5I. Ilo3TOMY 3a,n:aTia pa3pa60TKH 

peKoMeH,n:au,Hii no rrpHMeHeHHIO B PoccHHCKOH <!>e,n:epau,HH CHCTeMol u,H<i>poBoro 

pa,n:HoBelll,aHH5I cTaH,n:apTa DRM B ,n:Harra3oHe OBlI, Hccne,n:oBaHH5I 

xapaKTepHCTHK 3TOro CTaH,n:apTa, 5IBJI5IeTC5I aKTYaJioHOH, Ba)l(HOH 

Hapo,n:HOX035IHCTBeHHOH 3a,n:aTieli H BHOCHT 3HaTIHTeJioHolM BKJia,n: B pa3BHTHe 

CTpaHoI. PeUieHHIO HMeHHO 3Toro KOMIIJieKca 3a,n:a-q IIOCB5Illl,eHa 

,n:HccepTaU,HOHHa5I pa6oTa CoKOJIOBa Cepre5I AHaTOJioeBHTia. 

2. CTpyKrypa H OCHOBHhie pe3yJihTaThl pa60Thl 
,I.(HccepTaU,HOHHa5I pa6oTa COCTOHT H3 BBe,n:eHH5I, UieCTH rJiaB, 3aKJIIOTieHH5I, 

CIIHCKa JIHTepaTypol, CIIHCKa COKpalll,eHHH H o6o3HaTieHHH H Tpex rrpHJimKeHHH. 

Bo BBe,a:euuu o6ocHoBaHa aKTYaJioHOCTo TeMol ,n:HccepTaU,HH, 

c<PopMynHpoBaHDI u,eno pa6oTol H peUiaeMDie 3a,n:aTIH, yKa3aHoI HayTIHa5I HOBH3Ha 

H 3HaqeHHe IIOJIJT{eHHolX COHCKaTeJieM pe3yJioTaTOB JJ:JI5I rrpaKTHKH, rrpe,n:cTaBJieHol 

cBe,n:eHH5I o cTpyKType pa60TDI H rrpHBe,n:eHol ocHoBH01e rronmKeHH5I, BoIHOCHMhle 

Ha 3alll,HTY. 
B nepsoii rJiaBe BhIIIOJIHeH aHaJIH3 cocT05IHH5I Ha3eMHoro u,H<i>poBoro 

pa,n:HoBelll,aHH5I B PoccHH H B MHpe. IlpoBe,n:eH cpaBHHTeJihHolM aHaJIH3 cHcTeM 

u,H<i>poBoro pa,n:HoBelll,aHH5I, peKoMeH.n:yeMhlX MC3 JJ:JI5I rrpHMeHeHH5I. 

PacCMOTpeHhl HaJT{Hhle rry6m1Kall,HH, IIOCB5Illl,eHHole HCCJie,n:oBaHHIO 

xapaKTepHCTHK CHCTeM ll,H<l>poBoro pa,n:HOBelll,aHH5I. 

Bo BTopoii rJiaBe pa3pa6oTaHa cTpyKTypa H peaJIH30BaH 

3KCrrepHMeHTaJihHhlH TpaKT COBMeCTHOH rrepe,n:aTIH B OJJ:HOM pa,n:HOKaHaJie 
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ITporpaMM aHaJIOrOBOro H u;mppoBoro pa,II.HOBem;aHH5I B cpopMaTaX lIM/DRM B 

,II.HaITa30He OBlJ. PaccMoTpeHbI BapHaHTbI CTPYKTYP TpaKTOB ITepe,n;aqH B O,II.HOM 
pa,II.HOKaHaJie ITporpaMM aHaJioroBoro H n;HcppoBoro pa,n;HoBem;aHH>I. B1>16paHa 

cxeMa c 06II1,HM ycmIHTeJieM MOIIl,HOCTH. IlOKa3aHa Heo6xo,II.HMOCTh ,n;o6aBJieHH5I B 

CTPYKTYPHYIO cxeMy 3KCITepHMeHTaJihHoro TpaKTa 3BYKOBoro Bem;aTeJihHoro 
ITpou;eccopa. IlpoBe,II.eHhI H3MepeHH>I ITapaMeTpoB lJM- H DRM-TpaKTOB Ha 
ITpe,n;MeT HX cooTBeTCTBH>I Tpe6oBaHH>IM cTaH,n;apTOB H peKOMeH,n;au;uH: MC3. 

B TpeTheii rJiaBe BhIIIOJIHeHa cpaBHHTeJihHa>I ou;eHKa KaqecTBa ITpHeMa 

ITporpaMM lJM- H DRM-pa,II.HOBem;aHH>I H Hccne,n;oBaHo KaqecTBO aJiropHTMOB 

KOMITpecCHH 3BYKOBhIX CHI'HaJIOB pa,II.HOBem;amrn, HCITOJin3yeMhIX B CHCTeMe 

DRM. IlpHBe,II.eHhI pe3yn1>TaThI cy6neKTHBHO-cTaTHCT11:qecKHX 3KCITepTH3, 

KOTOpnie rroKa3aJIH, qTo cKopocTh n;HcppoBoro ITOToKa Ha Bhixo,n;e Ko,n;epa MPEG-4 

xHE-AAC paBHa5I 30 K6HT/c - 3TO HaHMeHhIIJee 3HaqeHHe, ITpH KOTOpOM KaqecTBO 

ITpHH5ITOro CHI'HaJia HMeeT OTJIHqHe OT HCXO,II.HOro CHrHaJia, ITpaKTHqecKH 

He3aMeTHoe ,n;n>I 6onhIIIHHCTBa 061>1qHhIX cnyrrmTeneH: ITPH ITpoXO)l(,II.eHHH DRM­

TpaKTa. 
B qeTBepToii r JiaBe pa3pa6oTaHa MeTo,II.HKa pacqeTa pa,n;Hyca 30HDI 

ITOKpnITH5I DRM-ITepe,n;aTqHKa, pa60Ta10m;ero B ,II.HaITa30He OBlJ, H ocym;ecTBJieHa 

ou;eHKa ero 3HepreTHqecKOH 3cpcpeKTHBHOCTH ITO cpaBHeHHIO c lJM­
pa,II.HOBem;aHHeM. IlpoaHaJIH3HpoBaHhI H COITOCTaBJieHhI ,II.aHHhie HaTypHhIX 

HCIThITaHHH H TeopeTHqecKHX pacqeTOB c HCITOJih3oBaHHeM peK0MeH,n;au;11:H: MC3. 

IlOKa3aHO, qTo HaH60JihIIIHH 3HepreTHqecKHH BhIHrphIIII ITPH ITepexo,n;e K l(PB B 
cpopMaTe DRM (pe)l(HM ycToliqHBOCTH E) HMeeT MecTo ITPH cTau;11:0HapHOM 

ITpHeMe B KPYITHhIX MeraITOJIHcax, r,n;e oco6eHHo BeJIHK ypoBeHh 
HH,II.yCTpHaJihHoro IIIyMa, a HaHMeHhIIIHH - B cenhCKOH 30He. Ou;eHKa 

3HepreTflqeCKOro BhIHrpnIIIIa paccqHTaHa ,II.JI5I Bcex ycJIOBHH ITpHeMa H pe)l(HMOB 

pa60ThI DRM-ITepe,n;aTqHKa, ITO,II.TBep)l(,II.eHa 3KCITepHMeHTaJihHO (KpoMe 

CTaD;HOHapHoro) TaK)l(e H ,II.JI5I M06HJihHOro ITpHeMa, qTo oco6eHHO BmKHO ,II.JI5I 

rrpaKTHKH. 
B nsiToii r JiaBe pa3pa6oTaHnI Tpe6oBaHH>I ITO 3JieKTpoMarHHTHOH 

COBMeCTHMOCTH (3MC) CTaHIJ;HH Ha3eMHoro u;mppoBoro 3BYKOBoro 

pa,II.HOBem;aHH5I cTaH,n;apTa DRM ITPH pa6oTe B ,II.Harra3oHe OBlJ. OITpe,n;erreHDI 
6a30Bhie 3aIIl,HTHhie (30) OTHOIIIeHH5I ITO pa,n;HoqacTOTe (Pl!) ,II.AA CHCTeMhI l(PB 

cTaH,n;apTa DRM c cym;ecTBYIOIIl,HMH aHaJioroBDIMH cHcTeMaMH lJM­
pa,II.HOBem;aHH>I H TerreBH,II.eHH>I cTaH,n;apTa D/SECAM ,II.JI>I ,n;HaITa3oHa OBlJ. 

Pa3pa6oTaH, ITPHMeHeH H ITpoBepeH Ha ITpaKTHKe MeTO,II. H3MepeHH>I 6a30BhIX 

3aIIl,HTHhIX OTHOIIIeHHH (30) ITO Pl! ITPH B3aHMHOM BJIH5IHHH CTaHIJ;HH l(PB 
cTaH,n;apTa DRM co cTaHIJ;H>IMH aHaJioroBoro lJM-pa,n;HoBem;aHH5I H 
TerreBH3HOHHoro Bem;aHH>I cTaH,n;apTa D/SECAM. IlonyqeHHDie 3HaqeHH>I 30 ITO 

Pl! ITO,II.TBep,II.HJIH B03MO)l(HOCTh ocym,ecTBJI5ITh l(PB cTaH,n;apTa DRM B ITorrocax 

qacTOT 65 ,9 ... 7 4 Mru; H 8 7 ,5 ... 108 Mru; 6e3 ITO Mex ,II.JI5I ,n;eliCTBYIOIIl,HX lJM­
pa,II.HOCTaHIJ;HH. 

B UiecToii rJiaBe pa3pa6oTaHhI peKoMeH,n;an;HH ITO ITpHMeHeHHIO cHcTeMhI 
n;HcppoBoro pa,n;HoBem,aHH>I DRM B PoccHlicKoli <l>e,n;epan;HH B ITonocax qacTOT 

87,5 ... 108 Mru; H 65,9 ... 74 Mru; ,II.HaITa30Ha OBlJ. IlpHBe,n;eHa peKoMeH,n;yeMa>I 
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CTPYKTypHa5I CXeMa nepe,n;a10rn,ero KOMnJieKca ,n;mr COBMeCTHOH nepe,n;aqH B 

o6rn,eM pa,n;HoKaHaJie nporpaMMhI aHaJioroBoro H Tpex nporpaMM u;mppoBoro 

pa,n;HOBern,aHH5I cTaH,n;apTa DRM. IlpHBe,n;eHa peKoMeH,n;yeMa5I cneKTpaJibHa5I 

MaCKa, onpe,n;eJI5IIOilJ,a5I rrpe,n;eJibI ,IJ;JI5I BHenoJIOCHbIX H3JiyqeHHH 06'.be,IJ;HHeHHOI'O 

lfMIDRM-pa,n;HocHrHaJia. Cq>0pMy11HpoBaHbI 3TanhI nepexo,n;a OT aHaJioroBoro K 

u;mppoBoMy pa,n;HoBern,aHHIO B ,n;Hana3oHe OB1I H Heo6xo,n;HMhie ,n;1151 3Toro 

H3MeHeHH5I HOpMaTHBHO-npaBOBOH 6a3bI. 3aTpoHyTa TeMa 0 Heo6xo,n;HMOCTH 

pery11HpoBaHH5I pbIHKa npHeMHOI'O o6opy,n;oBaHH5I. 

B 3aKJuoqeuuu ccpopMyJIHpOBaHbI OCHOBHbie HayqHble H npaKTHqecKHe 

pe3yJihTaTbI ,IJ;HCCepTaQHOHHOH pa60TbI, peKOMeH,n;au;HH no HX HCnOJih30BaHHIO H 

nepcneKTHBHhie HarrpaBJieHH5I ,IJ;aJibHe:H:rue:H: pa3pa6oTKH TeMbI HCCJie,n;oBaHIDI. 

B npuJioJKeuuHx npHBe,n;eHbI cneu;HcpHKaQH5I, xapaKTepHCTHKH H 

HacTpOHKH o6opy,n;oBaHIDI, HCnOJib30BaHHOro B 3KCnepHMeHTaJibHOM TpaKTe 

COBMeCTHOH nepe,n;aqH B o6rn,eM pa,n;HoKaHaJie nporpaMM aHaJIOI'OBOI'O H 

QHcppoBoro pa,n;HoBern,aHIDI B cpopMaTax 1IM/DRM B ,n;Hana3oHe OB1I, a TaK)l(e 

npoeKT cpopMbl 611aHKa npHJIO)l(eHH5I K JIHQeH3HH Ha ocyrn,eCTBJieHHe 

pa,n;HoBern,aHH5I, B KOTopoM ,n;onoJIHHTeJibHO YKa3hrnaeTc5I u;eHTpaJihHa5I qacToTa 

noJIOCbl H3JiyqeHH5I I.l;HcppoBoro CHI'HaJia. 

3. HayquaH HOBH3Ha OCHOBHhIX pe3yJihTaTOB pa60ThI, BhIBO)J,OB H 

peKOMeH)J,au,uii 

Ha ocHoBaHHH paccMoTpeHH5I ,n;HccepTaQHH H ony611HKOBaHHhIX B 

nepHO,n;HqeCKHX H3,IJ;aHH5IX HayqHbIX Tpy,n;oB aBTOpa MO)l(HO BbI,IJ;eJIHTb c11e,n;y10rn,He 

HOBhie HayqHhie pe3y11bTaThI, no11yqeHHhie JIHqHo CoKOJIOBhIM C.A. 

1. BnepBbie npe,n;cTaBJieHa cTpyKTypHa5I cxeMa o6opy,n;oBaHH5I, 

II03BOJI5IIOilJ,a5I opraHH30BaTh u;HcppoBoe DRM-pa,n;HoBern,aHHe Ha 06'.beKTax PTPC 

c coxpaHeHHeM aHaJIOI'OBOI'O 1IM-pa,n;HOBern,aHH5I H HCnOJib30BaHHeM 

cyrn,ecTByIOilJ,ero aHTeHHO-cpH,n;epHoro o6opy,n;oBaHH5I. 

2. BnepBbie ,n;aHa ou;eHKa KaqecTBa Ko,n;eKa MPEG-4 xHE-AAC ,n;115I pa3HhIX 

3HaqeHHH CKOpOCTH I.l;HcppoBoro nOTOKa Ha BbIXO,IJ;e Ko,n;epa He MeTO,IJ;OM 

cpaBHHTeJibHOH ou;eHKH c HCnhITaTeJibHbIM CTY.IJ;HHHbIM CHI'HaJIOM Ha ero BXO,n;e, a 

npH cpaBHeHHH c CHI'HaJIOM 1IM-pa,n;HOBern,aHH5I npH pa,n;HonpHeMe. 

3. I1311mKeH MeTo,n; pacqeTa pa,n;Hyca 30HhI noKphITIDI DRM-nepe,n;aTqHKOB, 

pa60Ta10rn,HX B ,n;Hana3oHe OB1I, ocHoBaHHhIH Ha yqeTe nepBHqHhIX cBe,n;eHHH, 

HMeIOrn,HXC5I B peKoMeH,n;au;H5IX MC3-R P.1546-7 H MC3-R BS.1660-8. 

IlpHBe,n;eHbI pe3yJibTaThI BblqHCJieHHH H HaTypHbIX H3MepeHHH, no,n;TBep)l(,IJ;aIOrn,He 

,n;ocToBepHOCTh no11yqaeMbIX pe3y110TaToB. B OTJittqHe OT MC3-R P .1546-7, 

npe,n;cTaBJieHHa5I MeTO.IJ;HKa pacqeTa pa,n;Hyca 30HhI noKpbITH5I DRM-nepe,n;aTqHKa 

B ,n;Harra3oHe OB1I, MO)l(eT HcnoJih30BaTbC5I ,n;1151 11106Mx Hcxo,n;HhIX napaMeTpOB 

pacqeTa, rryTeM HHTepnOJI5IQHH H 3KCTpanOJI5IQHH 3KCnepHMeHTaJibHhIX ,n;aHHbIX. 

4. BnepBbie no11yqeHhI H 3KcnepHMeHTaJihHO npoBepeHhI 3HaqeHH5I 30 no 

Pl! ,n;n51 Bcex pe)KHMOB pa6oTbI DRM-nepe,n;aTqHKa, B TOM qHcne B nonoce qacTOT 

65,9 ... 74 Mru; ,n;Hana3oHa OB1I ,n;n51 CHCTeMbI lIM-pa,n;HoBern,aHIDI c non5IpHoli 

MO.IJ;YIT5IQHeH. 
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4. 06ocHOBaHHOCTh " ,[l,OCTOBepuocTbHayqnhIX IlOJIO~euuii " BhIBO,[l,OB 

CTeneHh o6oeHoBaHHoeTH H ,n,oeToBepHoeTH HayqHhIX noJio)KeHHH H 
BbIBO,II,OB, nonyqeHHbIX B ,II,HCCepTaD,HOHHOH pa6oTe, nO,II,TBep)K,II,eHa 

KoppeKTHOCTblO npHMeH5IeMbIX MeTO,IJ,OB, IIIHpOKHM HenOJib30BaHHeM npH 
npoBe,n,eHHH Heene,n,oBaHHH H pacqeToB peKoMeH,n,au,H:H: H oTqeToB MC3, 

,II,aHHhIMH 3KenepHMeHTaJibHbIX HeeJie,II,OBaHHH, BhIIIOJIHeHHbIX aBTOpOM, 

eornaeoBaHHOeTbIO e pe3yJihTaTaMH Be,II,ylll,HX MHpOBbIX H OTeqeeTBeHHbIX yqeHbIX 

B ,II,aHHOH o6naeTH, o6ey)K,II,eHHeM OCHOBHbIX pe3yJibTaTOB Ha Me)K,II,yHapO,II,HbIX H 

HaD,HOHaJibHbIX KOHCpepeHD,H5IX, ny6JIHKaD,H5IMH B Be,II,ylll,HX peu,eH3HpyeMbIX 

H3,II,aHH5IX. 

5. IlpaKTuqecKaSI u;eHHOCTh 

1. Pa3pa6oTaHHa51 eTpyKTypHa51 exeMa o6opy,n,oBaHH51 eoBMeeTHOH 

nepe,II,aqH B o6II1,eM pa,II,HOKaHane nporpaMM aHanoroBoro H u,mppoBoro 

pa,n,HoBelll,aHH51 B cpopMaTax 1JM/DRM B ,II,Hana3oHe OB1J a,n,anTHpoBaHa ,II,JI51 

o6neKTOB PTPC H MmKeT HenoJih30BaTbe51 B KaqeeTBe THnoBo:H: eTPYKTYPhI npH 

pa3BepTbIBaHHH eeTe:H: II;PB eTaH,n,apTa DRM B ,II,Hana3oHe OB1J B PoeeHlieKoH: 

<I>e,n,epan:HH. 
2. AnropHTM paeqeTa pa,II,Hyea 30H noKphITH51 u,HcppoBhIX DRM­

nepe,n,aTqHKOB, pa6oTaIOII1,HX B ,II,Hana3oHe OB1J, MO)KeT HcnoJih3oBaTbe51 B 

KaqeeTBe OCHOBbl npH qacTOTHOM nJiaHHpOBaHHH ceTeH II;PB, a TaK)l<e ,II,JI51 

pac11eTa 30H noKphITH51 nepe,n,aT11HKOB DRM-pa,n,HoBelll,amrn, pa6oTaIOII1,HX B 

,II,Hana3oHe OBll. 
3. I1ony11eHHOe B pa6oTe 3Ha11eHHe MHHHMaJibHOH eKopoeTH ll,HcppoBoro 

nOTOKa MO)KeT HenOJib30BaTbe51 B HOpMaTHBHO-npaBOBbIX aKTax, onpe,II,eJI5IIOII1,HX 

lJHeJIO H Tpe6yeMoe Ha npaKTHKe Ka11eeTBO 3BYKOBbIX nporpaMM ,II,JI5I Ka)l<,IJ,Oro H3 

pmKHMOB pa6oThI DRM-nepe,II,aTlJHKa H yenoBHH npHeMa. 

4. I1ony11eHHhie 3Ha11eHH5I 30 no P1J MoryT HenoJib30BaTbe51 PTPC npH 

qaeTOTHOM nJiaHHpOBaHHH eeTeH IJ;PB H roey,II,apeTBeHHOH KOMHeeHeH no 

pa,II,H011aeTOTaM (rKP1I) npH pa3pa6oTKe HOpM H ou,eHKe 3MC eTaHD,HH 
D,HcppoBoro pa,II,HOBelll,aHH51 DRM, pa6oTaIOII1,HX B nonoeax qaeToT 65 ,9 ... 7 4 Mrn: 

H 87,5 ... 108 Mrn: ,n,nana3oHa OB1J. 

6. JluqHbJH BKJia,[I, aBTOpa 

Bee BhIHOeHMhie Ha 3alll,HTY HayqHhie noJIO)KeHH.51 H pe3yJII>TaThI, 

eoeTaBJI5IIOII1,He OeHOBHOe eo,II,ep)KaHHe ,II,HeeepTaU:HOHHOH pa6oThI, pa3pa6oTaHbl H 
nonyqeHhI JIH11Ho aBTopoM. Bee 3KenepHMeHTaJihHhie pe3yJII>TaThI nonyqeHhI B 

pe3yJihTaTe HayqHo-rreeJie,II,OBaTeJihCKHX pa6oT, KOTOpbie npOBO,II,HJIHeb no,n, 

pyKoBo,n,eTBOM H npH Henoepe,n,eTBeHHOM y11aeTHH aBTopa. 

7. CooTBeTCTBHe pa6oThl 3aSIBJieuuoii cneu;uaJihHOCTU 

,1J;HeeepTall,HOHHa51 pa6oTa eOOTBeTeTByeT naenopTy HayqHOH 

enen:HaJibHOeTH 2.2.13 - «Pa,II,HOTeXHHKa, B TOM 1.J.HeJie eHeTeMhl H yeTpoH:eTBa 

TeJieBH,IJ,eHH51». 
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8. Anpo6au,1u1 pe3yJihTaTOB pa6oThI 
YpoBeHo arrpo6ao;IuI pe3ynoTaToB ,n;MccepTau;IrnHHOM pa6oTbl Ha 

Me)f(,n;yHapo,n;HoIX If BcepoCCMMCKMX KOHcpepeHIJ;If5IX, a TaK>Ke MX orry6nHKOBaHM5I B 

OTeLJeCTBeHHoIX rrepHO,II;M11eCKHX Hay11HoIX If3,II;aHM5IX rrpe,n;cTaBJrneTC5I BIIOJIHe 

,n;ocTaT011HoIM If y,n;oBJieTBOp5IeT Tpe6oBaHH5IM rryHKTOB 11 If 13 IloJIO)f(eHM5I 0 

rrpHCY)K,II;eHHM y-qeHolX CTerreHeli. 0CHOBHole MaTepHanol ITO TeMe ,n;MccepTau;HM 

orry6nMKOBaHol aBTOpOM (nHLJHO If B coaBTOpCTBe) B 18 rre11aTHolX Tpy,n;ax, B TOM 

11Mcne B 6 H3,n;aHM5IX, peKoMeH,n;oBaHHblX BAK. 

9. PeKoMeH)l.au,uu no ucnoJih30Bauuro pe3yJihTaToB u BhIBOJJ.OB 
)J;uccepTau,uu 

OcHOBHble rrono)f(eHmr, pe3ynnTaToI II BoIBO,II;ol ,n;HccepTau;HoHHOM pa60To1 

peKOMeH,n;yeTC5I HCIIOJib30BaTb rrpH pa3pa6oTKe rrpoeKTOB ceTeli u;HcppoBoro 

pa,n;MOBeiu;aHM5I, MeTO,II;HK pac"LJeTOB If OTeLJeCTBeHHolX HOpM Ha rrapaMerpol 3MC 

P3C u;mppoBoro pa,n;HoBeiu;aHH5I cTaH,n;apTa DRM B ,n;Harra3oHe OBlI, a TaK)f(e rrpH 

pa3pa6oTKe II rrpoH3Bo,n;cTBe rrepe,n;moiu;ero II rrpHeMHoro o6opy,n;oBaHH5I ceTeli 

u,HcppoBoro pa,n;HoBeiu;aHM5I DRM II MX aHTeHHoIX ycTpolicTB. 

10. 3aMeqauuH no )l,uccepTau,uu 
1. B rrepBOM rnaBe CJIHIIIKOM MHOro BHMMaHM5I y,n;eneHO MOiu;HOMY II;PB B 

,n;11arra30Hax Ifll, Cll II Bll, B TO BpeM5I KaK pa6oTa rrocB5IIu;eHa rrpHMeHeHHIO 

CMCT.eMol DRM B ,n;Harra3oHe OBlI. Cne,n;oBano 601 ccpoKycHpoBaToC5I Ha 

Me)f(,n;yHapo,n;HoM orro1Te rrpHMeHeHH5I CMCTeM II;PB HMeHHO B ,n;Harra3oHe OBlI. He 

,n;ocTaeT 6onee rro,n;po6HoIX ,n;aHHoIX 06 orro1Te Hcrrono30BaHM5I cHcTeMol DRM B 

,n;Harra3oHe OBlI B AcppHKe, HH,n;MM II ,n;pyrMx cTpaHax A3HH. 

2. Cne,n;oBano 601 6oJibIIIe BHHMaHMe y,n;eJIHTo rrpo6JieMe ,n;HcTaHu;HoHHoro 

yrrpaBneHH5I pe)f(H.MaMM pa6oTol rrepe,n;a10iu;ero 1IM/DRM-TpaKTa, orrepaTHBHOM 

ou;eHKe ero TeKyiu;MX rrapaMeTpOB KaLJeCTBa, rrpo6JieMe Bo16opa KOHTpOJibHO­

If3MepHTeJioHOro o6opy,n;oBaHM5I. 

3. B pa6oTe HCCJie,n;oBaHo Ka11ecTBO Ko,n;eKa MPEG-4 xHE-AAC rrpH ero 

pa6oTe B pa3pa6oTaHHOM rrepe,n;a10iu;eM TpaKTe COBMeCTHOM rrepe,n;a11H B o6iu;eM 

pa,n;MoKaHane rrporpaMM aHanoroBoro II u;HcppoBoro pa,n;HoBeiu;aHM5I, 0,n;HaKo, B 

cTaH,n;apTe Ha cHcTeMy DRM peKoMeH,n;oBaHo TaK)f(e II MCIIOJio30BaHMe 6011ee 

paHHeli BepcHM Ko,n;eKa MPEG-4 HE-AAC v.2. HanH11Me 3THX ,n;aHHhIX TaK)J:<:e 

6oIJIO 601 IIOJie3HO ,II;JI5I rrpaKTHKM. 

4. He,n;ocTaTOLJHO rroJIHO rrpe,n;cTaBJieHo co,n;ep)f(aHMe TecT-rrporpaMMol ,n;AA 

rrpoBe,n;eHH5I cyfrheKTHBHO-CTaTMCTHLJeCKMX 3KcrrepTH3 rrpH HCCJie,n;oBaHHH 

Ka11ecTBa Ko,n;eKa MPEG-4 xHE-AAC, a HMeHHo: cooTHOIIIeHHe )J:<aHpoB, 

3HaLJeHMM ,II;HHaMHqecKOro ,n;HaIIa30Ha If crreKTpanoHOro COCTaBa OT06paHHolX nap 

3BYLJaHHM. 

5. Pa3pa60TaHH01li MeTo,n; pac11eTa pa,n;Hyca 30Hol rroKpoITM5I u;mppoBhlX 

DRM-rrepe,n;aTLJMKOB He II03BOJI5IeT Bo1,n;e11HT0 JIOKanoHoie 0611acTH BHYTPH 3TOM 

30Hol, r,n;e rrpHeM, BCJie,II;CTBHe oco6eHHOCTeli pacrrpocTpaHeHM5I, MHoro11yqeBOCTH 
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H CBOHCTBeHHOro CHCTeMaM :o;mppoBoro pa)J.HOBerrt;aHH5l rroporoBoro 3cpcpeKTa, 

OKa3I>IBaeTC51 HeB03MO)KHbIM. 

6. IIpe.n.nmKeHHI>IH aBTopoM MeTO)J, Ol(eHKH Tpe6yeMOH MHHHMaJII>HOH 

Harrp5I)KeHHOCTH 3JieKTpoMarHMTHoro rron51 )J.JI51 pe)KHMOB pa6oTDI DRM­
rrepe.n.aTq11Ka rrpH .n.pyrHX 3HaqeHH5IX CKOpOCTH KO)J,a H BH)J,OB MO)J.YJI511(HH, He 

npe.n.cTaBJieHHI>IX B peKoMeH)J.al(MJIX MC3, Tpe6yeT, Ha Harn B3rJI51.D., 

.n.onOJIHHTeJII>Horo yToqHeHH51. 

7. He np11Be)J.eHI>I pe3yJII>TaTI>I o:o;eHKH BJIH5IHH51 nMK-cpaKTopa DRM­
CHTHaJia Ha Ben11q11ey Tpe6yeMI>IX 30 no PLI. 

HecMoTp51 Ha OTMeqeHHDie BI>Irne He.n.ocTaTKH, pa6oTa HecoMHeHHO 

3aCJIY)KHBaeT noJIO)KHTeJII>HOH Ol(eHKH. 

11. 3aKJIIOqeuue no pa6oTe 
,[(11ccepTal(MOHHa5I pa6oTa CoKonoBa C.A., B cooTBeTCTBHH c nyHKTOM 9 

«IIOJIO)KeHH51 0 np11cy)K)J,eHHH yqeHI>IX CTeneHeH» (IIocTaHOBJieHHe 

TipaBMTeJII>CTBa P<D N2842 OT 24.09.2013 r. c H3MeHeHM5IMH, BHeceHHI>IMH 

TiocTaHOBJieHMeM TipaBMTeJII>CTBa P<D N2335 OT 21.04.2016 r., .n.anee -

IloJIO)KeHHe ), 5IBJI5IeTC51 3aKoHqeHHOH HayqHO-KBaJIHcpHKal(HOHHOH pa6oTOH, B 

KOTOpoli Ha OCHOBaHHH BhIIIOJIHeHHI>IX aBTOpOM HCCJie)J,OBaHHH H3JIO)KeHDI HOBbie 

HayqHo o6ocHOBaHHbie TeXHHqecKHe, TeXHOJior11qeCKHe H HHble perneHH51, 

BHe.n.peHHe KOTOpbIX BHOCHT 3HaqMTeJibHbIH BKJia)J, B pa3BHTHe CTpaHbI, a HMeHHO -

peK0MeH.n.a:o;1111 no np11MeHeHMIO B Pocc11licKoli <De.n.epa:o;1111 B .n.11ana30He OBLI 

cTaH.n.apTa :o;11cpp0Boro pa.n.110Berrt;aHM5I DRM, ocHoBaHHI>Ie Ha BbIIIOJIHeHHbIX 

aBTOpOM HCCJie)J,OBaHH5IX xapaKTepHCTHK 3TOH CHCTeMbI. 

B .n.11ccepTa:o;1111, B cooTBeTCTBHH c nyHKTOM 14 IIonmKeHM51, MMeIOTC51 Bee 

Heo6XO)J,HMbie CCbIJIKH Ha aBTOpOB H Ha HCTOqHHKH 3aHMCTBOBaHHbIX MaTepHaJIOB, 

B TOM q11cne - Ha HayqHbie pa60TbI COHCKaTeJI51. 

ABTopecpepaT .n.11ccepTal(HH B .n.ocTaToqHoli Mepe OTPa)KaeT ee co.n.ep)KaHMe 

11 y.n.oBneTBOp5IeT Tpe6oBaHH5IM nyHKTa 25 IIono)KeHM51. 

Pa6oTa cooTBeTCTByeT 3a5IBJieHHOH cne:o;MaJibHOCTH 2.2.13 
«Pa)J.HOTeXHHKa, B TOM q11cne CHCTeMbI H ycTpOHCTBa TeJieBH)J,eHH51», H 

y.n.oBJieTBOp5IeT Tpe6oBaHH5IM IIoJIO)KeHH51, rrpe)J.'b5IBJI5IeMbIM K KaH.n.11.n.aTCKHM 

.n.11ccepTal(H5IM, a ee aBTop, CoKOJIOB Cepreli AHaTOJibeB11q, 3acny)KHBaeT 

rrp11cy)K)J,eHH5I yqeHOH CTeneHH KaH)J,H)J,aTa TeXHHqecKHX HayK no .n.aHHOH 

cnel(HaJibHOCTH. 

0T3bIB Ha .n.11ccepTal(HIO CoKonoBa Cepre51 AHaTonI>eB11qa Ha TeMy 

«Hccne.n.oBaHMe xapaKTepHCTHK CHCTeMI>I :o;mppoBoro pa.n.110Berrt;aHH5I DRM H 

pa3pa6oTKa peK0MeH.n.a:o;11H: no ee np11MeHeHMIO B Pocc11licKoli <De.n.epa:o;1111 B 

.n.11ana30He OBLI», rro.n.roTOBJieH HaqanI>HHKOM 11cnI>1TaTeJII>Horo :o;eHTpa <DrBY 

HHHP KaH.n.11.n.aToM TexH11qecKMX HayK, .n.o:o;eHTOM KoKOlIIKHHbIM HropeM 

BaneHTHHOB11qeM 11 HaqanbHHKOM ceKTopa HTU: aHaJIM3a 3MC <DrBY HHHP 
,[(oTOJieBbIM BanepMeM rp11ropbeB11qeM. 
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0T3bIB 3acnyrnaH, o6cy:>K.LI.eH H o)J.o6peH Ha 3ace)J.aHHH HayqHo­
TexHwqecKoro coBeTa HTU: AHaJIH3a 3MC <l>r:EY HI1l1P 18 arrpem1 2023 r. 
ITpoTOKon .N~ 3 OT 18.04.2023 r. 

K.T.H., )J.OIJ,eHT, ~ 
HaqaJibHHK HCIIbITaTenhHOro u,eHTp 
<l>rEY «Hl111P» 

Ten. +7 499-261-0207 
3n.rroqTa ivk@niir.ru 

HaqaJibHHK ceKTopa HTU: AHaJIH3a 3MC 
<l>rEY «Hl111P» 

Ten. +7 495-647-1777 )l..1 
3n.rroqTa v.dotolev@niir.ru 

20~ f!/Cf, ~t) 2 '3 

ITo.LI.rrHcH KoKornKHHa 11.B. 11 ,[(oToneBa B.r. 

KoKOIIIKHH Hropi, BaneHTHHOBHq 

HHIJ,KHH 
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