
OT3hIB

o SnquaJrbHoro onroHeHTa Cypxura r{nanrp us, Iu'llrop eBLIqa

Ha Arrcc eprarlr4oHrryro pa6 ory fp oumoBa I4r op n Autarplle BI{rIa

<<(DopnanpoBareJru KorepeHTHbrx p4AzocrrrH€uroB c HLr3KlrM ypoBHeu QasoBbIX

rrryMoB Ha ocHoBe BbrcoKocKopocrHbrx IIHQpo-aH€uroroBbIX npeo6pa3oBarelefi>>,

npeAcTaBJreHr{yro Ha co}rcKaHue yqeHora cTerreHLI KaHA}rAaTa TexHuqecKlax HayK

uo crequaJrbHocrpr 2.2.13 - <<PAAuorexHrIK&, B ToM qlacre cllcreMbl u yctpoficrBa

TeJIeBI4,UeHII'))

Arcryafl bHocrb reMbl ArlcceprallrloHnofi

Cnnreg cra6nnbHbrx BblcoKoqacrorHbrx

pa6orrr.

CITIHAJIOB C BO3MOXHOCTbIO

QoprvrupoBaHur cJroxHbrx BuAoB MoAyJIflIIHU rBJrf,erct oAHofi Ias KrloqeBbrx 3aAaq

rlpu npoeKTr{poBaHur4 coBpeMeHHbrx paA}IoTexHatIecK}IX clIcTeM nepeAaql{ AaHHbx,

p4AuoroKarluu Lt poAuoeJreKrponHofi 6opr6u. BognaolKuocrb oneparllBHoro

LrcMeHenvrs, pexrI,rMoB pa6oru u 6ucrpofi repecrpofiru Hecyruefi qacrorbl

cyrlecrBeHHo noBbrrrraer noMexoycrofiqneocrb cLIcreM B ycJloBvIflx nos4etrcrBufl,

aKTLTBHbIX Vt naCCIrtBHbIX nOMeX, A TaK)Ke O6eCneqHBaeT BbIcoKyIo ToqHocTb

u3Mepenufl napaMerpoB rlenefi. Oco6eHHo ocrpo AaHHar npo6JreMa npotBJlterct B

KOrepeHTHbIx AOIIJIOpOBCKI/IX PaAUOIOKaIIUOHHbIX CHCTOM€IX vI MHoroKaH€[JIbHbIX

cncreMax c rexHoJrornefi MIMO, FA€ KorepeHTHocrb KaHaJIoB KprlruqecKrl B€t)KHa

Arrfl, peaJrlr3 arluu €uroprrMoB rpocrpaHcrBeHuofi o6pa6orKn AaHHbrx n 6opr6u c

MHOTOJTqeBOCTbTO n 3aMUpaHUflI|/In paAIIOCTITHaJIOB Ha TpaCCe pacnpocTpaHelJlilfl.

Irlg6um.rnHfi Sasonrrfi uryrnr B TaKr{x crrcreMil( npLIBoAI,IT pocry rIIacJIa ourz6oK rp}I

repeAatre nHQopnaaqlroHHbrx coo6qeHuit u onpeAe nrelauvl rapaMerpoB

paAI,IoJIoKarILt oHHbrx qenefi .

Tpa4nqrroHHbre MeroAbr ctrHTe3a (npxnaofi aHaJloronufi, KocBeHnrrfi Ha

ocHoBe crrcreM Qaaonofi aeronoAcrpofiru tlacrorbr, nptMofi quQponofi) o6naAaror

npr{HrlunrraJrbHbrMr,r orpaHHqeHHsMH. lufipugHble u rcona6nnl,IpoBaHHble

apxr,rreKTypbr Ha ocHoBe BblcoKocKopocTHbtx rlrd0po-aH€uIoroBbD(

npeo6pa3oBareneft (IIAII), ucnoJrb3yroqrlx cneqllulrlbHble pelKrrMu pa6orn (RZ,

RFAvlixed-Mode, 2xil{Rz) n o6paeu clrrH€rJra B Bbrcrrll{x 3oHD( Hafirnncra,

lo3BoJrrK)T cyrqecrBeHHo pacrunpvrrb pa6ounfi ALIana3oH qacror, [oBbIctITb



cKopocrb nepecrpofiru u yJry.ruvrrb tuaccora6aplrrHble H gHeprernqecKpre

xap aKTepHcTr4KLr [pr4 c oxp aH eHuvr BblcoKoro c IIe KTp €urbHo ro Katle cTBa.

Tena He MeHee, B Hayuuofi nr4Teparype Ao cltx nop HeAocraroqHo

npopa6oraHhr gKcrreplrMeHTarrbHo rroATBepx4€Hurre MareMarurrecKue MoAenLr

cneKrpalrnofi rrJrorHocrn MorrIHo crr (CIIM) Qasonux rryMoB raKux ycrpoficrB c

yreronr Blrvrfl:nvtfl. crequanbHbrx pelrrlMon pa6orbl IIAII, a raKxe eSQercrLIBHbIe

MeTOAHKLT qaCTOTHOTO rrJraHHpOB,AIJVrfl. U aBTOMaTH3LIpOBaHHO|O rrpoeKTvpoBaHkIs,

MHoroKaH€urbHbrx KorepeHTHbrx QoprvrnpoBarerefi cIarH€LIIoB. B pe3yJlbrare

orcyrcrBr4e ua4€xuofo HayqHo-MerognqecKoro a[[apara cAepx[Baer co3AaHI{e

KoMrraKTHbrx, MiIJrouryMflrrIHX Lr BbrcoKo[pon3BoA]rreJlbHbrx QoprraupoBarelefi Anfl

lepc[eKT]rBHbrx paAlrocracTeM.

ConorcyrrHocrb AaHHbrx Saxropon orpeAeJlf,er aKTyiulbHocrb

AprcceprarllroHHoro LrccJreAoBaHrdr fpoumoBa I4.4., B KoropoM colrcKareJlb

paspa6arbrBaer HayqHo-MeroAuqecKuit annapar rpoeKrllpoBaHns SopMnpoBarelefi

Koreper-rrrrrdx paALroor{rHarroB rra oclroBe BblcoKocKopocrHhrx uAfI,
racnoJrb3yroqrlx Bbrcrrrue 3oHbr Hafirsucra, H npoBoAlrr KoMnJreKcHoe

r{c cJreAoBaHHe }rx [ryMoBbrx xap aKTepLr crHK.

Hay.nrafl HoBrrsna pe3yJrbraroB ArrcceprallnoHHofi pa6oru.

B paMKax paGoru cor{cKareJreM roJryrreHbl cJreAyroque p*yJrbrarbl,

o6naAaroqne npr,r3HaK avrvr HayqHofi nosn3Hbl :

1 . MeroAuKa pacuera kr npoeKTlrpoBaHraf, QoprvrupoBarenefi KorepeHTHbrx

paArroclrrH€uroB Ha ocHoBe BbrcoKocKopocrHblx IIuQpo-aH€I[oroBbIX

upeo6pa3oBareteit, ncrroJrb3yroqilx Bblcrxue 3oHbI Hafirsncra AJrfl noBbrruela.vfl

BbrxoAHor{ rlacToTbr.

2.MareMarr4rrecKpre MoAeJrrl cneKTpzursuofi rlJrorHocrlr MoIrIHocrI{ Sasonrrx

trryMoB QoprvrupoBarelefi crtfH€rrroB, 1^ruThrBarorlue BJraf,HLre cneqll€urbHblx

pexl{Mon pa6orbr BbrcoKocKopocrHbrx I{AfI.

3. Crpyrcrypa qvrQponoro QoprvrrapoBareJrr Qa:orr,raruirryJlrlpoBaHHblx

clrrH€ilrroB c rona6unprpoBaHueM AaHHbrx, rlo3BoJrflrolq€u rloBblcrrrr 6ucrpo4eficrBne

r,r coKparr4Tb o6reu rpe6yenaofi naMtrl4 B ABa pa3a.

Tarcxe HayrrHofi HonasHofi o6ra4aror rrpeAJrolKeHHble n pa6ote o6o6qeHnas

crpyKrypHaf, cxeMa QoprraupoBareJrr BbrcoKorracrorHbrx ct4rH€t-noB Korepenrnofr



paAr,rocr4cTeMhr Ha ocHoBe BbrcoKocKopocTHbrx uAn H aIIropLtTM qacToTHoro

rrJraHr,rpoBaHrdrr MHoroKaH€rnbHbrx KorepeHTHbrx Soprranponarelefi cldrHaJroB c

LrcrroJrb3oBaHuena o6pa3oB B Bbrcrxl{x 3oHax Hafirnucra.

Ilparcrnqecnaril rleHHocrb pa6orrr.

OcHosHbrMr{ npaKTr4qecKr4 3HarrHMbrMH pesynbraraMu pa6orrr .rBJltrorct:

1. flporpanrunufi rpo.ryKT Alrfl,aBToMarr{3upoBaHHoro npoeKTrnpoBanufl

H rracrorHoro rrJraHr{poBaHvrr QopvrupoBarerefi KorepeHTHbrx paA}roc}IrHaJIoB Ha

ocHoBe BbrcoKocKopocrHbrx IIAI, no3BoJrroqnfi cpaBHuBarb BapLIaHTbI

uocrpo envrfl. u sst6uparb onrlrManbHble [apaMerpbl.

2.,,{emnu3r4poBaHHbre crpyKTypHbre cxeMbr SopnanpoBarenefi curHaJroB

AJrfi pag!{ocrrcrer\f UFIF u S gna,ra?oHoB rracror, o6ecreqIdBfiIIoIIII4e ypoBeHr CIIM

Sa^:onux rryMoB He 6olee Mur{yc I20 aB/fq Ha orcrpofirce 1 rfq or Hecy4ero

- KoJre6asus,.

3. Un$ponofi SopunpoBareJrb Qasorr,raru4rrynupoBaHHblx cprrH€trloB c

AByx[oproBbrM uHrepQeficorr,r vr cxeMa ru6pugHoro cldHTe3aropa tlacror c

KBaAparypHbrM MoAyirrropoM.

.{ocronepHocrb [oryqeHubrx p$yJrbraroB H o6ocHoBaHHocrb

rroJroilceHufi, BbrnocrrMbrx Ha 3arrllrry.

,,{ocronepHocrb p*yJrbraroB, roflyqeHHblx fpouroBbrM U.I. B

AlrcceprarllroHnofi pa6ore, rroATBeplKAaercs racrroJlb3oBaHpreM o6Iqeupl{Htrblx

MeTOAOB perpeccLloHHofo aHaJrvt3A, HMHTaTIT4OHHO|O MOAeJIHpOBaHI4f,,

cneKTpanbHofo aHarrvr3a, rrpoBeAeHHeM HarypHbrx sKcnepLIMeHToB u cpaBHeHLIeM

pe3yJrbraroB MoAenupoBaHr,rr c gKcrrepHMeHT€urbHbIMLr AaHHbrMpI. OcHosHHe

rroJro)Kenvrfl, BbrHocr{Mbre Ha 3arrlury, udrrco c$oprurynlrpoBaHbl u noJlHocrbro

AoKa3aHbr. CrpyrrypHbre cxeMbr ura$ponoro $oprrarapoBareJrr

SasovranurrynupoBaHHbrx cr4rHaJroB c AByxrroproBblM nHrepQeficou u ru6pprAHoro

cr{HTe3aTopa rracToT c KBaApaTypHbrM MoAyntTopoM 3arIaTeHToBaHbI.

Crpynrypa H coAepilcaHrre AnccepraurroHHofi pa6oru rr aBTopeQepara.

,{uccepraL\us, cocrol{T LI3 BBeAeHI{rI, uerupex rJIaB, 3aKJIK)tIeHvIfl., cnncKa

JrrrTepeTyphr r,r ilpunox el{{r^],Jfl .

Bnegenne o6ocHoBbrBaer aKTy€rJrbHocrb reMbr, onpeAeJlter IIeJrb u za4aqr

LrccJreAoBaHr4rr, a TaKxe ero HayqHyro HoBI43I{y I4 npaKTI4rIecKyIO 3HaII}IMOCTb.



B nepnofi r"uaBe npeAcraBJreH o6sop MeroAoB clrHTe3a BblcoKoqacrorHbrx

curn€uroB. PaccuorpeHbr xapaKTepllcraKn ycrpoficrn AIrfl SoprvrnpoBaHlrfl

cJrolr(HoMoAyJrrrpoBaHHbrx cr4rH€uroB, prx Aocror{HcrBa u HeAocrarKLI. llpone4en

aHairlr3 BbrcoKocKopocrHbrx IIAII, cnoco6Hblx pa6orarb B cneqllaJrbHbrx pe)KuMax

(RZ, RF (Mix-Mode), 2xNRZ).

Bo nropofi ruraBe npeAJro)KeHa o6o6qeHHaf, crpyKTypnas, cxeMa

SoprvrupoBareJrr KorepeHTHbrx cHrH€InoB Ha ocHoBe IIAil rpu ucrIoJIb3oBaHI,Iu

o6pasoB ctrrHaJra. Paspa6oraH aJrropurM rlacrorHoro rrnaHrrpoBaHlaf, Lr MeroAuKa

rrpoeKTupoBalans, QoprraupoBarelefi KorepeHTHbIX paAlrocurHanoB Ha ocHoBe

BbrcoKocKopocrHbrx IIAil B crreuuanbHbtx pex<lrMax pa6oru. IIppIBeAeHbI rpI,IMepbI

pe arlr3 ar\uu paAr.{ocr4creMbl UHF - u S -Anana3oHo B qacror.

B rperuefi ruraBe prccJreAoBaHbr Qarropbr, Brrutfiolque Ha ypoBeHb Qasonux

rrryMoB. BunoJrHeHo MareMarnqecKoe MoAeJIrrpoBaHLIe CIIM Sasonux rryMoB

orAeJrbHbrx KoMnoHeHToB clrcreMbr, B ToM rrucre reHeparopa orropHofi qacrorbl,

6ySepa raKToBbrx clrrH€rJroB Lr BbrcoKocKopocrHoro UAn B creqr€InbHblx pe)KHMtD(

paSorsr. IlpoaeAeHo N{areMarr{rrecmoe IvIo,4e.IIkIpoBaHI,Ie CnM $asonrrx uryMoB

QopnnupoBarelefi BbrcoKoqacrorHbrx clrrHaJroB Korepenrnofi p4AnocllcreMbl,

xona6prrrnpyrcqux p a3nlrrrHbre MeroAbI cI,IHTe3a.

B rrerBeprofi rJraBe npeAnox(eHa HoBEUT crpyKTypa qu0ponoro

QoprrnnpoBarenx QasoMaHra[ynnpoBaHHbrx clrrHarroB, rro3BoJUIrouI€uI rloBbrclrrb ero

6rrcrpo4eficrnue v coKparlrrb neo6xo4raurrfi o6tdrvr rIaMf,TLr B ABa pa3a.

3rcuepnMeHT€rJrbHo rroATBeplKAeHbr paspa6oraHHbre MareMarl4rlecKre MoAeJIu

CIIM Sasonrrx rryMoB Soprrauposarenefi BbrcoKoqacrorHbrx curHanoB. Tarxe

paspa6oraHa crpyKTypa ru1pugHoro cnHre3aropa qacror Ha ocHoBe UAn u
KBaAparypHoro MoAynrropa, Koropzu no3BoJrrer yMeHbrrrprrb rcosQQnIIHeHT

AeJreHrrf, B rlenu o6parHofi cBflsu OAIITI vr pacmnpl4Tb AHana3oH noAcrpofrrpr

cLrHTe3aTOpa.

O6qnfi o6rerra AncceprarlrroHHofi pa6oru cocraBJlfler 166 crpaHLrIL

BKrroqar 7 5 pucyHKoB u 13 ra6nuq. Epr6nuorpaQrar coAepxl{r II9 HaLIMeHosaHI4I.

Tenaa vr coAep)KaHne pa6oru coorBercrByror nacnopry Hayuuofi

cneqlr€urbHocrn 2.2.13 <PaAuorexHrrKa, B ToM rrlrcJre clrcreMbl u ycrpotrcrBa

TeJreBuAeHraD) no rryHKTaM 3 (p€Bpa6orra u HccJreAoBaHLIe paAuorexHntlecKlrx



ycrpoficrB u clrcreM, o6ecuerrLtB€tJoulnx yryqrueHl{e xapaKTep}IcrlrK ToqHocrLI,

Sr"lcrpo.qeficrBns u [or\dexoycrofivplBocrn) H 4 (pa3pa6orra n nccJIeAoBaHHe

ycrpoficrB reHepupoBanvrfl,ycr4JreHufl, flpeo6pasoBaHuts, H cIIHTesa paALIocIdrHuLIIoB,

cr.rfH€uroB vtso6paxelFlvrfl, u 3ByKa B paAL{OTexHzqecK}IX c}IcTeMax pa3nutlHofo

Ha3Harr eHvtfl., BKrroqarr cucreMbr reJleBn4eHufl,. CogAaHne sQQeKTlrBHbrx MeroAoB

nx pacrrerau ocHoB npoeKTlrpoBaHufl>>. [nccepra\us. u aBTopeQepar HanlrcaHbl B

HarrHoM cTlrJre c [ocJreAoBaTeJrbHbIM u apryMeHTLtpoBaHHbrM IA3JIO)KeHI{eM

MarepuaJra.

Ily6"rr nKarlr n n ar po 6a\us p$yJr braroB Arrccepraluron nofi pa6orrr.

OcHosHHe rroJrox(elavffi, AlrcceprarllroHHofi pa6oru orry6nuKoBaHbl

coLrcKareneM B 16 pa6orax, B ToM qlrcre 4 crarbll npeAcraBJreHbl B u34aHnflx,

peKoMeHAoBaHHbrx BAK, 1 rry6lnKar\ufl, u34alauvq HpouHAeKcLIpoBaHHoM B

Me)KAyHapoAHofi pe$eparuBnofi 6ase Scopus, HMelorcs, 2 rareHra Ha roJIe3HbIe

Mo.qeJrlr Lr cBr{AereJrbcrBo o rocyAapcrBeHHofi perncrpallun rporpaMMbr Anfl 3BM.

Pesylrrarbr r{ccneA oBamufl. AoKnaAbrB€[Irr4cb vr o6cyxg€urllcb Ha HecKoJIbKHX

aBTopurerHbrx Me)KAyHapoAHbrx H Bcepoccnficrcnx rcon$epeullnfi u BHeApeHbI B

npolr3BoAcrBo, qTo [oATBep)KAaeTcfl coorBercTByroulllM aKToM.

3ailre.raHrrfl rro ArrccepralluoHnofi pa6ore:

1. flpu onucaHvrvr MeroAlrKpr npoeKTr{poBaH}It Qoprr,rnpoBarenefi

rorepbHrHbrx paAuoclrcreM Ha ocHoBe BblcoKocKopocrHblx UAn (n. 2.4

Arrccepmquu) aBTop yrcrr3brnaer, rrro (cpeAn Bcex /[ocryrrHblx peaJlu3a\uit vI

pelKuMon pa6orbr IIAfI onpeAeJrrercr BapHaHr c MaKckrM€rllbnofi aMrIJILITyAoit u

MprHlrMalrHofi HepaBHoMepHocrbro aMrrJruryAbr cl{rH€ura B noJroce pa6ounx

rracror)). O4uano He coBceM rceH npnHrlr{u srr6opa, KorAa o6a or}rx napaMerpa

nporlrBopeqar Apyr Apyry, rocKoJrbrqy MeroAr4Ka He coAepx(Lrr SoprvranbHoro

rrpaBI,IJIa L[ru KpLITepnt ollTuMugar\vwg rITo cH]rxcaer ee o6rerurBHocrb u

Bocnpou3BoArrMocrb. lenecoo6pa":no 6rrno 6rr neecrll o6o6qenHrrfi QynrqaoH€IJI

Karrecr Ba, yqvrrbrBaroqufi KaK aMlJrLrryAHbIe, TaK I4 crIeKTp€uIbHbIe noKa3areJILI.

2. B pa6ore ocHosHofi aKrIeHT cAeJraH Ha MLrHLrMH3aIILtuypoBHt Sasonrx

rrryMoB, oAHaKo AJrr [paKTlrqecKoro rpuMeHeHufl QopnaupoBareJlefi rorepeHTHblx

paAr{ocr{rH€IJroB He MeHee BaxeH Aulaavru.Iecrufi AHan€BoH, cso6oAuufi or

rap€tslrrHbrx cocraBJrrroulux (SFDR), rocKoJrbKy npu ucrloJlb3oBaHnu o6pason



cr{rH€rfla B Bbrcrrrr4x 3oHax Hafirsucra ypoBeHb rapMoHvIR u I{HTepMoAyJrf,II}roHHbrx

rrpoAyKToB Mox(er oKa3arbcr BecbMa cyilIecrBeHHbrM. B pa6ore HMelorct

Ar,rarpaMMbr paclpeAenenufl, rracror c MapKepaMu IMD, oAHaKo KoJILIqecrBeHHbIe

orleHKrl ypoBHf, ilapasurHbrx c[eKTp€LrrbHblx cocraBirtloult4x orcyrcrByrcT. B csssrl

c erlrM Bo3HLrKaer Borpoc o roM, KaKoB pezutrHslfi ypoBeHb SFDR l^iln

lpeAnolKeHHbrx cxena?

3. B pa6ore

SopnanpoBarenefi cr4rH€rJroB

(3,85 ...4,05 ffq), oAHaKo

rroK€BaHo Ha plrcyHKax 4.I7

aBTOpOM rpeAJrOXeHbI CTpyKTypHbIe cxeMbl

KorepeHTHbrx paAldocncreM S-Auaua3oHa rlacror

gKcrrepraMeHT€LlbHbre r{3MepenvIfl, (naupnuep, KaK

- 
4.19) nnuoJrHeHbl ToJIbKo Anfl BbIXoAHbIX rracror

rerepoAnna e 823 n 891 Mfq. Ans uomrofi nepnQuKalluu npeAJIo)KeHHbIX cxeM,

MeroALtKu 14 MareMarrdrrecKr{x MoAeJIefi uyrnroBbtx xapaKTepucruK cJleAoearo 6H

rpeAcraBlrrb xorfl 6u oAHH p$yJrbrar prcMepeuuit AIrfr srrxoAHofi qacrorbl S-

AHarra3oHa.

4. B nayrHyro HoBr{3Hy pa6orbr H noJro)Kennfl". BbrHocuMbre Ha 3aIrIHW,

cJreAoB€rJro 6u BKJrrorrr{Tb o6o6qennyro crpyKTyprryrc cxeMy SopnanpoBareJrt

BbrcoKoqacrorHbrx cHrHaJroB Korepentsofi paAlloclrcreMbl Ha ocHoBe

BbrcoKocKopocrHbrx IIAII, a raKxe aJroprrrM qacrorHoro nJIaHI,Ip oBanvlfl

MHoroKaH€LrrbHbrx KorepeHTHbrx SopnanpoBarerefi clrrH€LrroB c LIcnoJrb3oBaHrIeM

o6pasbn B Bbrcr[ux 3oHax Hafireucra, nocKoJrbKy ux HayrrH€tt HoBI{3Ha raK}Ke

MorJra 6urr AoKa3aHa npu coorBercrByroqefi 3aIrII,ITe.

5. I4uercrcs orAenbHbre He3Harrr{TeJrbHbre HeAo.I€rrr B oSopuJIeHI,II4

TeKcra ALrcceprarluu H aBTopeQepara. Hanprauep, Hcrronb3yercfl pa3po3HeHH€tir

TepMaHoJrorur, KorAa aBTop HcrroJrb3yer norrf,Tr4r <o6pa3bl curHaIID) H (Konl{rr

crreKTpD), roBopr o6 oAnvtx H Tex )Ke o6rercrax uccJleAoBaHvtfl, trro ycJrolrrrfler

Bocnpurrr4e reKcra. Kporrae roro" H3 pr4cyHKoB pacrpeAeneHrlt cneKTpaJIbHbIX

KoMnoHeHT crrHTe3aropoB rracror Ha crpaHl{Ilax 65, 66,76,77 He noHtrHo KaKI{e

KOHKpeTHO 3HarreHzf, rraCTOT HHTepMOAyJTTIII4OHHbIX COCTaBJITIOIIIHX

oro6pa)K€rrorc fl, Ha AuarpaMMax.

OrNae.IeHHbre 3aMerraHvlfl, HocflT He3HarllrreJrbHstit, rut6o yrotrHtroulufi

xapaKTep H He cHr{}Karor o6rqefi nrrcorofi uayuuofi u npaKTrrqecrcofi IIeHHocrH

pa6oru.



3arc"nrcrrenlte

Ha ocHoBaHvrv [poBeAesnoro amarruga cquraro, trro Al4cceprarllroHnas.

pa6om <(Dopvu4poBareJlLr KorepeH'r'HhIX paArdocllrH€IJroB c HIT3KLIM ypoBHeM

Qasonux [ryMoB Ha ocHoBe BbrcoKocKopocrHbrx IIHQpo-aHaJIoroBbIX

npeo6pa3oBarelefi>>, coorBercrByer rpe6 oBa:nvrnru <<floJloxeHnl o rIpI4cyxAeHLILI

yqeHbrx crerreHefi>> BAK Poccuficrcofi (Degeparlnn, rIpeAbtBJIfleMbIM

KaHAHAarcKlrM Ar4cceprarlaflM, a ee aBTop fpomrcon l4ropr Autarpl{eBrrl

3acJry)KnBaer rrpucy)K AeHkrs. y.renofi creneHu KaHAI,IAara rexHllqecKrrx HayK rlo

crequ€ubHocrlr 2.2.13 - <PaAHorexHvIKa, B ToM rII,IcJIe clrcreMbr u ycrpoficrBa

TeJreBlrAeHHD).

OQuquamnufi orrnoHeHr,

,{orrop rexHnrrecKux HayK, AorIeHr, npo$eccop rcaQe4pu crequ€ubHblx

unQopnaarlr{oHHbrx rexHoJrorr{fi yue6Ho-Hayrruoro KoMnJIeKca nHQopMaIII4oHHbIX

TexHoJrorufi QeaepubHoro rocyAapcrBeHHoro Ka3eHHoro o6pa:oBareJlbHoro

yrrpe)KA envrfl. Bbrcruero o6pa3oBaHus <<MocKoBcrnfi opAeHa flo.rera yHlIBepcHTer

MuuncrepcrBa BHyrpeHHprx Aen Poccuficrofi Qe4epallnu LTMeHH B. .fl. Kurorn).

HaunaeHoBaHue uayuHofi cnequaflbHocrn, [o notopofi 3alrlnqeHa

AoKTopcKarr Aprcceprarlrrfl: 2.2.8. MeroAbI I{ upu6opbl KoHTpoJrt u [uarHocr]IKla

naatepu€uroB, r{3AeJrufi, nerqecrB Lr npnpoAHofi cpeAbl.

Cypxrarc .{rranrp ufi I4r op eBuq

E-mail: arzerum@mail.ru J6. 06 . JnJ6

Ter. : 17 919007 4866

II7997, r. MocKBa, yn. Ara4eMprKa BomzHa, A.I2.
(De4epanbHoe rocyAapcrBeHHoe Ka3eHHoe o6paroBareJrbHoe yqpe)KAeHrre Bbrcruero

o6pasoBanun <<Mocroscrcnfi opAeHa flo.rera yHranepffi$;i,Mry%

BrryrpeHHax Aerr Poccnficrofi Seaepa \uvrr4MeHr4 B. f,.Kffi$i'*l:il ':'' ;,-iii:h
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