
OrsrrB o(fzqr.ra-nrnoro orIrIoHeHTa

Ha Ar{cceprarlr4ro Konrsarrroea M.E. <<Ana-nzg e$(per<runnocrll oKpaHlrpoBaHlrt 6opronoft

paAr,rooJreKTponuofi amraparypbr KocMllqecKoro anilapara I4 co3Aan[e ycrpoftcrn 4nr

racnrrranrafi Ha gneKTpoMafHr,rrHyro coBMecraMocrb)), [pe,4craBneHHylo Ha coucKaHue yueHof

crerreHr4 RalrvrqurarexHrrrrecKr,rx HayK (cnequamnocrr 05.12.07 - AHrennrr, CBH ycrpoftcrna

14 r,rx rexHolortrv,05.12.04 - Pa4raorexlovrna, B,ToM qI4cJIe crlcreMbl u ycrpoficrna

TeneBr{AeHI4t.).

,{vccepraqvon*as. pa6ota M.E.KorranarHoBa [peAcraBneHa Ha 216 crpanldllax, B T.q.

[priloxeHr4e na 30 crparrrlrl, cnIacoK nl,rrepirryps uz 260 HaI{MeHoBaHufi, 15 ra6mlq u 107

pr.rcyuKoB. Anrope$epar o6reuorra B 20 crpaHl,rq aAeKBarHo orpalxaer coAepx€Hl,Ie

AIIIcCepTaIIv Iit.

Pagsurpre rexHoJroftrft ynnorneHlrr MoHTaxa gneKTpoHHbD( cxeM I{ rlocrotHHo pacrylrlue

rpe6onaHur K KoMlaKTHocrr,r paArro3neKrponnofi annaparypbl KocMLtqecKlIX alnaparoB craBtr

B qr,rcJro [epBooqepeAnbrx sa4arty o6ecneqen[s sJleKTpoMarnzurofi coBMecrllMocrpl

gneKTpoHHbrx y3JIoB, 6roxos rI crlcreM.

,{o nacroxrqero BpeMeH}r cr4creMHo He peilreHa 34arra 3KpaHl,IpoBanus P3A c o6ecne.{eHl4eM

eHcorofi e$(perrunnocru 3KpaHr{poBaHr{r [pr4 MrrHrlMu3aUulr coorBercrByroqux Macco-

BecoBbrx norasarenefi ereMenroe. IrI gro rrpu roM, rITo sKpaHllpyloque KoHcrpyKIII4I{

cocraBrsror 3HarrrirrenbHyro qacrb Maccbr ra o6reMoe KA. Ha erou (poue lpe.unox(eHHas

Ar.rccepraHToM 3aAaqa Aeranbuoro MoAenr{poBaHu.f, HaIa6onee pacnpocrpaHeHHbrx roHcrpyrqufi

Ha npe,u\rer e(fSercruBHocrr,r gKpaHr4poBaHLrA) HecoMHeHHo, tBJltercs naxnofi. He uenee BaxeH

a treperreHb rrocTaBJreHHbD( kr ALrccepTaHToM BolpocoB rlo co3AaHI4IO rrCnbITaTeJIbHbrX

ycrpoficrn, o6ecneuraBaroq[x o.UHoBpeMeHHoe gneKTpoMarHI,ITHoe LI TerIJIoBoe sogAeficrBl{e Ha

ncnuryeurrft o6rerr, rro3BoJrrrorlrrx B ruarcraualrnofi Mepe upH6rutsrarbct K peanbHbrM

ycnoBr{-flM pa6orrr paAr{o3neKTpoHubrx y3noB s KA. B cBere BbIIrIecKa3arIHoro, TeMa

Iucceprarlnu .snrqercs aKryanrHofi. Axrya-nrnocrr pa6orbr rroATBepxAaer ra 6olrruoe qucro

IrpoeKToB, KaK lrccJreAoBaTeJlbcKr{x, TaK a oubITHo-KoHCTpyKTOpCKI{X, qaCTbIO KOTOpLX

flBtrflIrkrcb r{ccJIeAoBaHLrg, Ar4ccepTaIITa

Co4epxanne pa6orrr BKrrouaer BBeAeHpIe, 3 mannr u 3aKJIIoqeHHe.

Bo nneAeru{r.r r.r3Jrox(eHa aKTyanbHocrb pa6orsr, ee qenl4 Lr lr.a]v-trnafl, HoBLI3Ha. Onr,lcanrr

lpaKTr4rrecKag 3HaqrlMocrb I,I I4crronb3oBauue pe3ynbraroB IrccneAoeaHufi. I,IgnoNena

MeroAonorkrs. 14 vacreAosanufi. llpune4enrr noJIoxeHIarI, BbIHocI{MbIe Ha 3aIIII{Ty. O6ocnonana

.4OCTOBepHOCTb pe3yJlbraroB, ofll4caHa anpooarlur MaTepI{iInoB AI4CCepraIIUU.

OxapaxreprrrcoBaHhr rry6lnnaquu pa6or aBTopa, noJroxeHHble B ocnoBy ArIccepraIII4LI.

llpraeegeno KparKoe coAepxaHlle rJIaB Auccepraqul{.

B nepeofi rJraBe, nocBrrrleHHofi o6ropy upo6neurr 3KpaHI4poBaHLrfl. vI ucnrrraur.Iff n o6nacru

gneKTpoMarnuurofi coBMecrnMocrra, o6cyx.{eHa aKTyilnbHocrb rrocranonxra pa6or, AaH o6sop

rrpr.rMeHreMbru Mero,4aM aHaJrr{3a r{ rrMeroilIl4Mc.tl TexHI{qecKpIM pelrreHuxu (no pe3ynbraraM

nareHTHoro noucra) uo o6ecneqeulrro gKpaHr{poBalvs.3Aecr xe npltBe,qen o6sop rouc:rpyxqnfi

v xapaKTeprrcrtrK cyuecrByroqrrx ycrpoficrn Ans. [poBeAeHLIt ucnsnanrafi Ha

3neKTpoMarHr,rruyro coBMecruMocrb, rroKa3aHbl I,IX rpafine orpaHI{rIeHHbIe Bo3Mox(Hocrrl Ha

(pone coBpeMeHHrrx rpe6onauufi v 3a,qaq. Ha ouroee AaHHofo aHarLITI,IqecKoro o6sopa

ctfopuyrupoBarrbl Ilenr n 3ap;a'rrkr pa6oru.



Bropax rJraBa nocBrrrleHa orrucanuro co6crnerinbx LlccJleAosanuit AlrccepraHra n o6lacru

s$$errannocru gKpaHr.rpoBaHr{r pa3rr.rr{HbIMLI 3JIeMeHTaMI,I xoucrpyrcllufi 6opronrrx

paAr,lo3neKTpoHnbrx KoMnJreKcos KA. PaccuorpeHbl TaKLIe paclpocrpaHeHHble 3KpaHl4pyroq[e

oJreMeHTbr KaK MeraJrJrrrqecKa;r rrJracrr{Ha, :auxHyrsrfi Kopnyc c afleprypofi e oAHofi Ir3 creHoK,

Koprryc ra6engroro coeAlrHr4Telrs., flBrrflroruuftcx oAHr{M Ir3 caMbrx MHoroqrIcJIeHHbrx 3JIeMeHToB

B crpyKType KA, paccMorpeHbr raKxe xapaKTepLIcrI4KIr I'uuSuqupoBaHHbx sneKTpoHHbrx

nro4yneft pa3nr.rrrnbrx pasMepoB r{ Kopnyc 6roxa cncrerrtrofi aBToHoMHofi uannraqur'r KA. Terr'r

caMbrM Ar.rccepTaHT [paKTr,rt{ecKr,r o[I;Ican Bce ocHoBHbre SKpaHI,IpyIoIII4e KoHcTpyKuI4I4,

rpr{cyrcrByrotque na 6opry. ,{lx ncex [epevl4cneHHbrx xon(pnrypaquft erpaHoB MeroAaMu

rrprcJreHHoro MoAeJrr4poBaHr.rr flocrpoeHbl cneKTpaJIbHbIe xapaKTeplrcrHKl4 (uacrorurte

3aBycr,rMocrlr e$sexruenocru gKpaHkrpoBayut), no3BoJl{rorlue olpeAenl4Tb qacrorHble

r,rHTepBanbr, Ha Koropbrx ror uttu uttoit gKpaHl4pyrorq[fi sreNaenr o6ecneql'IBaer .4ocraroqHo

BbrcoKyro e(fserrunnocrb sKpaHvrpoBalvfl,v irao6opor, orIpeAenLITb qacrorbl, Ha Koropbrx, H B

oKpecrgocrpr Koropbrx BeJrLrKra pr.rcKr,r HelKeJIareJIbHbIX SneKTpoMafHI4THbIX ngaulroAeficrnuft.

Oco6sd rrHTepec, Ha Harrr B3rJl,{A, rrpeAcraBntror ItccrIeAoBaHI,I.f, e$(pexuanHocru

gKpaHr.rpoBa-g1ufl y\nfi.pa3nuqHbrx MaTepLIanoB, orrll{qaloulrlxcf, 3neKTpplqecr<ofi npoeoAlrMocrblo

r4 MarHHTHofi npouuqaeMocrbro, Kprrrr.rqHblMl4 oKa3blBarorcfl npaKTLIqecKI4 Bce pa3Mepbl

oKp aH I,Ipyroulrx o JI eMeHToB LI ux r<o n Q rar y p a\hu.

3anepuraroqax qacrb Aannofi fJraBbr nocBtrllena orlucauuro npe4loNeniroft aBTopoM

o6o6rueniroft uero.4zKrr aluru3as$$errHnHocrlr oKpaHupoBaHI,Is 3JIeMeHToB KoHcrpyKIINfi KA.

MeroAara coAepxo{T ptq rrocneAoBaTenbHbrx gTanoB MoAenplpoBaHr4t, rIo3BoJIJIIoIUI4x cHarIaJIa

rp).6o, a 3areM c neo6xo,ur4MbrM noBbrrlreHlreM TotlHocrlr rlonyr{arb 3HarIeHI,{a eQ$er<rraBHocrl'I

3h?ar{EpoBagr{Jr e pa5overr .Trana3oHe qacror AIrfl. 3alanllrn< rconQurypaguit u MareplranoB

3L?a rrFp\lotrm( Kopn)'coB.

Tpe6r rJraBa Aracceprarlr,ronHofi pa6orrr [ocBtrrleHa pa:pa6orrcaM aBTopa, HanpaBneHHbIM

Ha co3AaHHe rexHr,rKrr r,rcrrrlTaHuit rta 3neKTpoMafHI,ITHyro coBMecrl{Mocru. B ocHoBy aBTop

rroJro)Kr,rJr r,r3BecrHyro KoHcrpyKuuro TEM KaMepbI B BI,IAe orpe3Ka :arprrrofi nonocroeoft

rrkr1r4v, xonycoo6pa3Ho cyxarcqefics K BxoAHoMy LI BbIXoAHoMy KoaKcI{anbHbIM pa3seva:ra. C

r.rcnoJrb3oBaHr.reM nporpaMMbr CST MWS nocrpoeHa I4 rlpoaHanl43lrpoBaHa MareMar[rrecKaq

Mo.qenb rarofi KaMepbr u nafiAenrr orrrr.rMaJlbHble coorHoIrIeHLIt ee pa3Mepon, o6ecnevirBarorqlle

B 3a.[aHHoM Ar.rarra3oHe qacror Heo6xoAr,rMylo paBHoMepHocrb qacrorHblx xapaKTepl4crm. C

yqeroM lonyrreHHbrx MoAenupoBaHrreM peKoMeH.uallufi ragrorosreH Aeficrnyrorqufi o6pa:eq

TEM rarraepbr An-f, r,rccJreAoBaHr,rfi ne6olrurnx (nrrcorofi Ao 20uu) o6rerros B AI,IarIa3oHe Ao

2ffq. B rarofi KaMepe Bo3MoxHbr r{crrbrraHr{t I{HTefpaJIbHbIX cxeM, ualora6apl,ITHbrx

ycrpoficrn paAr{ogneKrpounofi annaparypbl, a raKxe 6nonornqecKllx o6rerron ue6olrruux

o6:seuon, K rlplrMepy, KJIeroK vr rKar^vI s He6orurrrlax KroBerax.

flpune4enrr nprrMepbr [praMeHeHrzr raxofi KaMepbI c LI3MepI,ITeJIbHbM npI4eMHI{KoM Ans

rrccJleAoBaHr,rr gMtrccrau coroBofo renefoua, a rarcKe - c feHeparopoM laMrlynbcHoro

HanpsxeHr.rr - Anfr Lrg]JlleldI4fl BrrufrHrr{ r,rMllynbcHolo 3neKTpoMarHLITHOrO IIOJIS Ha COCTOTHI'Ie

MrrroxoHApI4I4 IIer{eHIr rur'rrueft .

lloragana s1p$exrvnHocrr HaHeceHr,rr Ha BHyrpeHHroIo noBepxHocrb 6oxoerx creHoK

MroMeraJrJra, no3BoJlrrouar 3Haqr{TeJrbuo pacruupNrl pa6o.rufi 4uana:ou KaMepbI.

lnx o6ecueqentrs oAHoBpeMeHHo KJrr{MarI,IqecKI,IX LI SneKTpoMarHI4THbrx ucnstranuir, a

TaKxe 6voueAurlr.rHcKlrx HccJreAoBaHufi. pazpa6orana KoHcrpyKIIat KaMepbI, o6ecue'rl4earoulefi

npoBeAeHr4e Iicnbrraur.re gJreMeHToB PA Ha rloMexogMl,Icculo lr rloMexoycroftqranocru B

ycnoBr,r{x nos4eftcrnna reMneparypHoro rroJlt. BrrnomreHo MoAenHpoBaHI,Ie reMlreparypnblx
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xoAoB KaMepbr rrpr Bapval|llsx reMlleparypbl or -50 C Ao +150 C, pa3paooraHbl tr

rrpoMoAenllpoBaHbl sJIeMeHTbI yrlpaBneHI,r.f, TeMrlepaTypofi r'I ee sneKTponHofi cta6utu3a\kIr Ha

3aAaHHoM ypoBHe c IIoHI{)I(eHHofi B 5 pa: Harpy3Koft Ha IacToqHI'IK IIIITaHIIn' Ha co3IaHHOM

na6oparopHoM MaKere repMopefyn-flropa noKa3aHa pa6oTocnoco6HocTb llpe.unoxeHHofi

KOHCTpyKIII{}I.

Als IIcnbITaHviI ycTpoficTB 6olrllrux pa3MepoB IIpeAnoXeHo ucIIoJIb3OBaHI'Ie OTKpbITbIX

GTEM-ravep.
llpone.4eno MOAenLrpoBaHr4e KOHCTpyKIII{u TaKLIX KaMep, Ilo3BoJl.srcuee TaK ]Ke

onTprMI,I3LIpOBaTb nx pa3MepHble v gJIeKTpI,IqecKue IIapaMeTpbI c IIenbIo IIOITIeHH''

Heo6xo.4r{Moft .racToTHofr XapaKTepI'ICTI'{KI'I B 3aAaHHOM AI',IaIIa3OHe IIaCTOT' I'IgroronJIeH I1

r4ccJreAoBaH na6oparopnufi naareT oTKpbITOfi GTEM-KaMepbI.' IIO3BOJI{IOIUeft UCnlrrrBatr

o6rexru nsrcorofi ao 250nrra.

C upuueneHl,IeM paSpa6orangoro tIoAXOAa Co3AaHa u vIcCIeAoBaHa MOASJI6 IIOJI6CKOB6I'I

IlLrHLtr4 nils ncuHrauraft Ha SJIeKTpOMarHI4TIIyrc coBMecTI{MOCTb, IIOKa3aHa Bo3MOXHOCTb

cyuecrBeHHoft KoppeKrllrpr ee qacrorHofi xapaKTepucrlrKpl 3a cqer onrvMI'I3aIIU[ pa3MepHbIX I4

3neKTpo (bu3I,IqecKI'Ix [apaMerpoB SJIeMeHToB KoHcrpyKuI4Il'

B 3arffo.reri[H Ar{cceprarlutr o6O6uteHbr pe3ynbrarbr, flonyqeHHble MOAenupoBaHI{eM Ir

HaTypHbIMI,I SKCII9pI{MSHTaMI, AaHbI OIISHKI'I sOgN{OxHOCreft Up9AJIOX9HHIIX MeTOAI'{K

MoAenupoB a,Hufl 14 rrpoeKTrrpoBarlufl" sJTeMeHTOB eKpaHI{poBaF{u'- 1opronofi pa4uosneKTpoHHofi

ailrapaTypbl, a TaKXe [poeKTI'IpoBaHVfl ycTpoficTB An-fl I'{cIIbITaPlI4iI Ha sneKTpo-MafHI{THyIo

cOBlreCTtI\IoCTb, B ToM rMcJIe, VI C BA21rATI{BH6IMH TeMIIepaTypHbIMIl BO3AeftCTBI{sMpI' A TaKXe

_a-lf 5troue-frnlrrHcxrD( rrcc--re.foBanufi c [pr.{MeHeHIreM 3neKTpOMarHI4THbrx Ir reMrleparypHbx

B,13tr3fir--TBrrFr.

Halqa.fl soeE3sa pa6olbr otrpe,le:urercr B rlepByro oqepeAb HOBbIM, KOMIJIeKCHbIM

trol\o.fo\{K}IoJe--IEpoBaHEIOvIA]Era:-[iyl3yxapaKTepHcTI{K3KpaHIIp}ToIIIHX3IIeMeHTOBI',IKaMep

EcrrbrraTeirbrrbD( ycTpoficre. KoNafrJreKcHocTb gTa XapaKTepI'I3yeTCS KaK 6OnbIIIltu Ha6oporra

r,rHCTpyMeHTOB (aHaIuTI4KLI, KBa3VCTaTI'IKI'I, SneKTpOAIIUaUraXU)' TaK vI BCeCTOpOHHI{M

or]l{caHr.reM o6rerra MoAenl4poBa]Flprfl.. [annufi IIOAXOA IIO3BOII4JI aBTOpy B[epBbIe IIOKa3aTb

BO3MOX(HOCTb yllpaBnflTb qacToTHbIMI4 xapaKTepI{cTI4KaMI',I pa3II4tIHbIx SJIeMeHTOB

sKpaHr,rpoB AHLIfl: TJIaSTIIH, KopIIyCOB, coeAI{HI'ITeneft, yHn$uIIHpOBaHHbIx MoAynefr u xopnyCa

6loxa cHcreMbl anronounofi HaBhrra\vtur. HecounenHo, HOBbIMIT .'IBngIOTCt p*ynbrarbl

OnTr4Mr43arl'1r xapaKTepI,IcTIlK TEM-r<alrep Lnfl I4cr1blTaH1aft Ha gneKTpoMarHI{THyIo

coBMecrplMo crb ra 6uolreAr'rql'IncKl4x 14 ccJIeAoBaHI'Ift '

Teopeu.recxyro sHaqI,IN{OCTb pa6orbr olpeAenffor aHaJII{TLIqecKoe ofII'ICaHI4e 3KpaHrrpoBaHl4'u

B Kopnyce c alepTypofi, s(f$erruBHoe IICIOJII3OBaHIIe Cpa3y HecKoJIbKux qIICJIeHHsIX MeTOAI'IK

MoAen1rpoBaHr{{ rrpu pe[reHr{r,r 3a;iaq orrruMr43allirl{ gKpaH}Ipyroqux sJIeMeHToB u TEM-xaltep,

a TaKXe y6egure:6Ho [oKa3aunrrfi lro4ell4poBaHl'IeM etf(fem cHI{XeHI'It oTpaXeHZfl KaMepbI B

paCru[peHHOM AI4ana3OHe qaCTOT HaHeCeHI'IeM MIO-MeTanJIa Ha BHyTpeHHI'Ie 6OKOBbIe CTeHKI'I

KaMepbI.

llparrruecKylo :ilaquNaocrr pe3ynbTaToB AI'IccepTaIIIIoHHoro IIcCJIeAoBaHat M'E'

Kon*ra*rona Mo)r(Ho oxapaKTepr,r3oBarb KaK, B [epByro orlepeAb, Ha6op eQ(pexrunubx MeroArr1

ruoAenr.rpoB aHkre, rr gO6TB9TCTByIOIq[X [pofpaN{MHbIX MoAynefi, nO:nOrIfrOilIIIX KoHCTpyI'IpoBaTb

Koprryca 6opronofi paAr,rogneKrponHoft anlapaTypbl, OIITIIMaJIbHbIe c TOtIKI',I 3peHl',Is

Heo6xo44MbD( ypoBHeft ercpannpoBaHl4.n, nrr6npaTb AI-f, 3TI'IX qenefi pa3nutlHble MaTepI'IaJIbI I'I

cnjraBbr! H36efaTb [o-sBreHr4rr [apa3IITI{bD( pe3oHaHcoB I'I HeKOHTpOnHpyeMbIX IIpOHIIKHOBeHUfi

cTopOHIII.D( Ilonefi BIryTpb sKpaHnpyeMoro ycrpoficrna' flparruuecxu 3HaTIIIMrIMII TaKXe
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sBr-f,Iorct co3AaHHhre aBTopoM BapLIaHTbI TEM-xarr,rep a TEM - KJraMarr{qecKux KaMep Ant
racnr'rranaft gneKT"poHHbrx ycrpoficrn v 6uoue4zqancKr,rx uccre;ioealuir., a rarc(e
pa:pa6oraHHbre aBTopoM MaKerbr GTEM-xarr,rep r4 rronocxosofi rM]FILrH.

flonoxeHrl-f, nr.rccepraqar4. nrrHeceHHsre aeropoN4 Ha sarqzry, Bo3pax{eHuft ue B6r3brBaror.

B uerogolorl4l'I tlccJleAonanufi aBTop r{cnonb3oBiur AocraroqHo rrpoBepeHHbre reoperr{qecKr.{e
TIOAXOAbI rr MeroAbI aHurvl3a, conocraBr4TeJrbHble nprreMbr IIpI,I qr4cneHHoM MoAennpoBaHzpr u
HATYPHbIX 3KCIIEPI4MEHTAX, COOTBCTCTBEHHO, AOCTOBEPHOCTb IIONTIEHHEX PE3YNbTATOB TArcKE

nue counenrafi.

Pesylrrar:sr pa6orrr acnoJrb3oBaHbr e 6omrroNa (olconolO) KoJrr{qecrBe HI4p v OKp,
BHeApeHbI n y're6Hrtfi npoqecc TVCYP u HI4 Tfy, ronyqeHo 8 cnz4erenbcrB perucrpa\vLr
nporpaMMHbrx rrpoAyKToB , rroAaHrr 3 sarnxv na uso6perenvrfl..

Pesylr:ramr Al4cceprallnonnofi pa6oru flporunu nocraroqn]to anpo6aqraro fracrr.reM vr
no6elofi 6olee qeM B 10 xonr<ypcax pa3nuqHoro ypoBHr, or MoJroAexHbrx (Torvrcxofi o6ractu,
yMHI4K, crI{rIeHAI,IrI flpanuremcrna P(D), r4 Ao ypoBHr rpaHra PHO, npoer<rHofi tracrr.r
roc3a,4aHus Muuo6pnayxu Poccrara. Marepualrr pa6orrr o6cyN4anucb Ha BcepoccuficKr.rx H
Mex4yHaporHhlx (n r. 'r., u v zapy6eNHrrx) rcou(pepenqvrux Lr ony6rur<onaHbr B 50 pa6orax, n
T. rr., B 6 xypualax I43 rteperlHt BAK, B TpyAax 3-x sapy6e)KHbrx, a raKnre rpyAax ra resucax 30
orer{ecrBeHHbrx xon$epenqnfi, rronfreH 1 narenr u 8 cer.rAereJrbcrB perr4crparlr4r4
lporpa\lIHblx npol]r{roe. Jlu'{Hrrfi er,'Ia4 aBTopa rrponkrcaH n pa6ore AocrarorrHo KoppeKTHo,
-l crat-sr-r onr 6-rlrxoeaHrr 6e: coaBTopoB.
Bce errmecxa3aErroe cBqf,glg-gsrBver o nocraroqHo 6o:nrnou o6reue ra o BbrcoKoM KarrecrBe

trpe.f,craBJemoft uIBTopoM Ha 3ar[LITy pa6orrr. Buecre c reM, oHa He ceo6oAHa or gavreqannfi.

1. Perna-s MHofoqracreHHble 3a4arrv MoAenrlpoBaHr.rs erexrpo$ra3rrtrecKrrrx npoqeccoB
sKpaHl'lpoBalJvIs. B cJIoxHbIX Kopnycax u coeAr{Henvrflx, aBTop n 6olrurr.rncrBe cnyqaeB
KOHCTarI4pyer re I4JIH I4HbIe pacqerHble xapaKTepr.rcrr,rKn I{, Ha HaIIr B3HI'A, rpaftHe ualo
yAen.f,er BHI4MaHI'Ifl Snsz-recxofi rpar<ronre pe3ynbraron. K qacrornofi xapaKTepr4crr4Ke
xenareJleH 6ul 6u KoMMeHTapI4fi, xaK BbrrJrrArrr crpyKTypa rroJrr B gKpaHrzpyeMoM
o6reue, KaKue BI4.qbI xone6anuft Aaror re, vrn r4Hbre pe3oHaHcbr B qacrorHoM cneKTpe.

2. K npnuepY, Ho. crp. 75 $nrczpyerct pocr pe3ogaHcHofi .{acrorbr c yBenr.rqegneM
pacKpbrBa rrleJrlr, qeM oH o6rscwsetcs?

3. Mecranu (pulccrapyorcr $axru pacxoxreHafi pacvernbrx pe3ynbraroB, nonyqeHHbrx
pa3HbIMI{ Mero.uaMI,I, I4HorAa grLI pacxoxAelg.ng.3[arrvtreJrbHbr (cu., nanpulrep, crp.70),
6es aHanvsa rrpuqr4H srr4x pacxoNAesrafi.

4. Ha crp' 80 AeranbHo orlficaHo rlpr{MeHeHr{e [poBoAsrrl]x npoKnaAoK AIrfl
3KpaHI{poBaHHt MexMoAynbHblx Irlelefi. flpu etou, orMeqaercx, xpafiHe Kprrrr.rr{Ho
KAIIECTBO KOHTAKTOB. Hacromxo gror rryrb e(f (ferrunuee nprrMeHeHrrt
paArlolofnoqarcqrlx lpoKnaloK, Anr KOTOphrx KaqecrBo KoHTaKTa He CTOJTb naNno?

5' llpu uracneHHoM MoAenI,IpoBaHLM floneft anrop Hil3brBaer (AarrtrrKaMu)) TorrKr,r KoHTpoDr
HarlptxeHnocrefi. fla garrr B3frlt.4, AarrII{K - 3To, Bce - Ta;g.;vt, peilnbHoe ItMepl,rreJlbHoe
ycrpoficrno.

6. B npeAcraBJIeHHhIX rpa$vuecr<rIx Marepr4aJrax noBoJrbHo rpygHo pa3Aenrrrb pacqerHhre
rz sKcrrepr.{MeHTanbHbre pe3ynbTaTbr.



Ha puc. 3.2.1 s rpeArronaraeuoft pa6ouefi rloJloce qacror (uerraepeHzfl !.Irfl TEM-

xauepsr) uplcyrcrByror orAenbHbre 4o6pornrre pe3oHaHcbl, Koropble aBTop, IIo-

BI4Ar,rMOMy, floJraraeT HecyrqecTBeHHbrMll, IOCKOJIbKy I'IX pe3OHaHCHbIe KpI'IBbIe He cToJIb

3aMerHbr, KaK rpaHr{rfimrfi peeouanc B crauAaprnoft xavepe. Buecre c reM, LI3BecrHo,

qro 11p1a 6rrcrpou cKaHr4poBaHr.rr.r BbrcoKo4o6porurrfi pe3oHaHc Moxer ( He ycflerb

lpoprrcoBarbcs> B nolnofi Mepe. O cKopocrl,I cKaHI,IpoBaHIar AaHHbrx qacrorHbrx

XapaKTepuCTI'IK B TeKcTe HLIqerO He CKa3aHO.

Mecralrra crpaAaer crr4Jrb: ua crp. 29: (..LIcnbITaHr4fl 3aBucflT or KoppeKTHocrlr I'I

TorrHocrlr rrcMepeHr{.rr ucnon*yenoro o6opyAoBaHl4s (?). O6opyaoBaHI'Ie ne naoxer 6rrm

HeKOppeKTHbIM.

9. flycrs Lr peAKo, Ho Bcrperrarorcs cr{HTaKcI,IqecKLIe ouru6rr.r [I oflerlarKpl.

B rIeJroM, pa6ora Hanr.rcaHa rpaMorHo vt xoporuo o$opunena. BrrruenpuneAeHHble

3aMeqaHr4r He cHr4xaror B rlenoM BbrcoKofi oIIeHKI{ Al4ccepralluounoft pa6oru. Anrope$epat

Ar{ccepTaII[I{ aAeKBarHo oTpDKaer ee coAepxaHue'

Cuuraro, qro AprcceprarlnoHHalr pa6ora M.E. KoNtrarnoea <AnaJrrns s$(perrnnuocru

oKpaHlrpoBaur{r 6opronofi pa,UrrogneKTponuoft anflaparypbl KocMllqecKoro annapara u

co3Aagr.re ycrpoficrn Anr lrcrrbrranuit ua gneKTpoMarHI,ITHyro coBMecrlIMocrb), rlpeAcraBneHHas

Ha cor4cKaHrae yrenofi crerreHr.r KaHAr.IAara rexHI,IqecKI4x HayK (cnequalrnocrr 05.12.07 -

Agrennu, CBrI ycrpoficrsa r4 r.rx rexHolonan,O5.12.04 - PaAuorexuplKa, B ToM rIIacJIe cucreMbl

H ycrpoficrBa reJreBnaenru) coorBercrByer coBpeMeHHbM rpe6orauurrra BAK, a ee aBTop

.focron-F 1uenofi grelretrr Kau,uu.{ara rexrrl{qecKl{x HayK.

Or$rqgarmmfr orrtrouenT

3acrryxennrd pa6oruur Bblcmefo o6pa:onanux P@,

AOKTOp TeXHUqecKI4X HayK, II

:ae. xa(pe4pofi pa4uosneKrpo Tfv [ynaencrHfi fpnropufi E$uuonuu

30.08.2016r.
(De4epanrnoe rocyAapcrBeHHoe aBToHoMHoe

o6pasonareJlbHoe yqpexAeHlae Bblclrero o6pa:oeanux

<Hauuona"nrnrrfi r,IccJleAoBarenrcrrEfi

Toucrrafi rocyAapcrBeunrrfi yHLIBepcI,ITer )

Jlennna np.,36, r. Tonacr, 634050,

T er. (3 822)529 8 52, Saxc (3822)529 58 5,
E-mail: rector@tsu.ru, http://www.tsu.ru
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