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Arcrya.irrnocrb AlrcceprarlrroHHoft pa6oru

flpoerrupoBaHue r,r rpor,r3BoAcrno ycrofturano pa6oraroqrrx ua geusoft op6ure arITeHHbD(

cr{creM KocMlrqecKprx tilrraparoB rBJrf,erct naxuefirunM gTanoM n pasn€ptuBanprv HoBbD( I,I

MoAepHr43arl[u cyuecTByroqux clyTHrrKoBbrx HaB]rrarILroHHbIX, TeneKoMMyH[KaII]IOHHbD( I4

KoMMepqecKrrx cr{creM peruoHanbHoro u mo6anrnoro (lopuaros. B npoeKTLIpoBaHI,Iu raKr.IX

cr,rcreM cyuecrBeHHofi oco6eHHocrbro flBrrfle"rcfl noKaJrr,r3allus BbIxoAHoft pa.4Iaouacrourofi

MorrlHocrr.r 6opronofi oneKTpoHlrKr.r B 3oHe uoxprrrr.rrlo6cryrmnnarus gerruoft rloBepxHocrll rI

BceMepHiul MI4Hr,rMI{3arIuq r.oir qacrll MoIrIHocr[ rroJre3Horo cnyrunKoBoro clttHtula, Koropag

[onaAaer Ha corpeAeJrbHbre c gonofi [oKphrrr.rs repprlropnIE. Iloerouy crlcreMHrrft noAxoA r

o6ocnosaHraro, nu6opy 14 coBepmeHcrBoBaHrra gJreMeHToB cnyrHllKosoft anreHuofi cucreMrr Ha

Bcex ypoBHrx ee nepapxr.r.recKofi crpyKTypbl laMeer cylqecrBeHHoe 3HaqeHI,Ie.

Herr{arosaNHo raKxe o6ecnequrr neo6xoAHrr,rufi ypoBenb npo}I3BoAcrnennofi vl

gKcrrnyararlpronuoft TexHoJroruqHocrpr lpoeKTrrpyeMbrx c[yrHI,IKoBhrx arITeHHbx cLIcreM, TaK

KaK ce6ecronuocrr 3anycKa paKerbr-HocnTeJrt He no3BoJr.f,er 3aul4Marbcs, TaK cKa3arb,



,
3KcnepuMeHTanbHofi orpa6orKofi aHreHH Ha 3eMHoft op6ure MeroAoM rlpo6 u orupr6or{

flocneAnee Bo3MoxHo roJrbKo na 3errre, Aa lr ro He BcerAa. B o6ecneqeHula rpe6yeMofo ypoBHt

TEXHOJIOII4IIHOCTI,I CYUICCTBEHHYIO PONb LITPAIOT METPONOTI4qECKI,IE AJIIOPrITMbI I,I IPOIIEAYPbI,

Koropble AoJrxubr 6rrrr agerBarHbrMr4 nc€ roepacraroql,IM KpI{TepHJIM Torruocrll, noJIHorbI I{

aBToMarlr3allvrvr, a raKxe rpe6onauugM MnHrdMvgat\r4n MareplranbHbx I4 BpeMeHHbIX 3urrpin

flocleAnee HeBo3MoxHo 6es HerrpepbrBnoro coBeprtreHcrBoBiullrt MeroAoB vI cpeAcrB

H3MepeHUfl paAUOTeXHI{rreCKI{X XapaKTepI{CTI,IK aHTeHHbX CI4CTeM KOCMLIqeCKOTO iaZlapOnanlaX.

Iloerouy rleJrb Arrcceprauuonuoft pa6oru u nu6op 3aAaq Ar-fl e€ AocrrllKeHl,ts aKTyanbHbl.

CoornercrBrre reMbr Arrccepraquonnofr padoru HayqHbrM cneu[aJrbHocrflM

B Ar{cceprarluonnofi pa6ore A.B. Mlxuua rroJrfreH pflr, pe3ynbraroB no

coBeplreHcrBoBaHlllo clyTHI{KoBbx aHTeHH, BKrarrarolll4x: rroJlHoMacllra6uoe

Mo.{enupoBaHr.re 3epKi}nbHbrx MHoroJryrreBbrx aHTeHH c oIIeHKoI{ }ICKaXeHI{LI AI4alpaMM

HarrpaBneunocrlr rrx ryueft; nupa6orxy npoueAyp usrrrepeuufi paAI{orexHIaqeeKI,IX

xapaKTepr{crur 6oproBblx KoHTyprrbrx iulTeHH 14 aHTeHH-3oHAoB Poccuficroro r,Ipa4qBoAcrpa;

HHTerpanbHoe orleHr4BaHr4e peMoHTorrp[roAHocTr4 npoQKTr4pyeMbrx 0nyTHI{KOB6IX aIITeIlH,] B

npoqecce .EX TexHoJroruqecrofi AoBoAKrr; crrcreMHo-g r{ccneAoBaHl{e [oJI{pLI3aIILIeHHbx

oco6errrrocrefixoctrluqecKI,IX3epK€uIbHbIxMHoroJrytIeBbIxaHTeHH..

Kpoue roro, ilpoarranr.r3lrpoBaHu oco6ennocrrr BJrr,rrHrrr rexHoJroruqecKllx (paxlopon n

nero.rHoctefi IocrI,IpoBKIr rexHoJlofl4qecxoft ocHacrKr{ rlpu I,I3foroBneHI4I,I 3epKurnbHbD(

pe(llerropoB crryrHr4KoBbrx aHTeHH, upopa6omnbr zrnroplrrMbr r{ BbrflBJIeHbr oco6ennocru

r{crroJrb3oBaHr,rr qacToTHofo lr BpeMeHHoIo MeToAoB r{3MepeHlrr vtx Kr}oqeBbrx

paAr4oTexHr,rqecKr4x xapaKTepr,rcTlrK rro AaHHbrM MoHr.Ilopr{Era SneKTpoMarHI,ITHoro noJUI B

6maNueft 3oHe rrpr4MeHlrreJrbHo K cenaeftcrny orerrecrBeHHbrx KocMI,rqecKIrF auqaparoB,

orleHegbr npeAenbHo Aocrrrxr4Mbre rroKa3areJrr,r KarrecrBa rexHoJloruqecKofr AoBoAKI{

3epKirnbHbrx pe(fnexropon crryrurrKoBbrx aHTeHH rrpx ficnoJlb3oBaukrkr, KonTponbHo-

r43Mepr,rrenhHbrx MarrrI,IH I,I cKaHepoB 6nuNuero [ors. .1 .

Taxprlr o6pa:ona, TeMa Ar.roceprarlr4oHHofi pa6orrr Myxuna Anercan4pa iBac{rueBu.ra

coorBercrByer rro rexHrlrrecKr,rM HayKaM cneql4aJlbHocrll A5.t2.A7 - <AuTpnubI,,, CBr{

ycrpoftcrea v ux rexr{oJroruu> s o6nacrflx raccJreAoBaH}rr <I4cereAosaHl4e xapaKTepl{crlrK

aHTeHH u CBr{ ycrpoficrn AJrr r{x onrr{Mr.r3arlr4ra 14 MoAepHr.r3arlr{r{, qro rlo3BoJlter ocBal,IBarb

HoBbre qacrorHble Alralrzt3oHbr, o6ecneuuBarb gneKTpoMarHrrrH)'Io coBMecrl{Mocrb, co3.{aBarb

nrrcoxoeS$eKTr.rBHyro rexHoJror[rc r.r r.A.) (n.2 nacnopr:a), <L{ccreAosanile v paspa6orxa

HoBbrx aHTeHHbrx cr4creM, aKTrrBHbrx v flaccr,IBublx ycrpoficrn CBII, B .ToM .tII4cJIe
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yrlpaBn{lolqux, (pasnpyrorqux, 3KpaHr.rpyroqux u '4pyrl{x, c cyqecrBeHHo ynyq[reHHbrMr{

rrapaMerpaMn> (n. 3 nacnopra).

Odrqas xapaKTeprrcrrrna padorrr

,{zccepraql{oHHiul pa6ora cocror,rr r43 BBeAeHr.rx, uetrrpex ruIaB r,r 3aKlrroqeHl{.g, coAep}c,IT

crllcoK Llc[onb3yeMbrx r.rcrorrHrlKoB uz 75 Har,rMeHoBannft, 85 prrcyHKoB, 6 ra6nuq rr oAHo

rpunoxeHl4ele.aT-rvru crpaulrllttx. O6qufi o6reru Ar.rcceprarluonnofi pa6oru - I4O crpaur4U.

Bo BBeAeHIru o6ocHoeaHa aKTyanbHocrb nu6paHHofi TeMbr racc.ue4onanuft,

c(poplrylr.rpoBaHbl llenb [I 3aAaqu pa6orrr, [peAcraBneHbr Hayqua"fl HoBrr3Ha, Teoper[qecKar rI

lpaKTr.rqecrur 3Haqr.rMocrb nonfreHHbrx pe3ynbraroB, a raKxe ux anpo6aqux.

B rnase I nrmorHeu o6:op MeroAoB rasuepennft paAuorexHr{rrecKr{x xapaKTepr,rcrr4K

cllyrHr,rKoBbrx aHTeHH, B ToM qI,IcJIe MeroA I,I3MepeHlrr B Aa-nrueft 3oHe n

alrunu(pasoMerpuvecKrafi. Oxaparrepr.rsoBaHa raKxe MeroAr4Ka usuepeHufi flapaMerpoB aHTeHH

c I4crIoJIb3oBaHVeM MoHkrropr,Iura rroJrr B 6nnxnefi 3oHe, ocyuecrBnreMoro Ha

ceprz$uqupoBaHHoM o6opy4onanuu AO <<VICC>>. Ha ourose cucreMHoro aHilJrrr3a crerreHr.r

BltuflHus. pa3nl4qHbx $arropon rexHoJrorrrqecKofo rpoqecca AO (I4CC) u nporleAyp KouTponfl

rlapaMerpoB Ha pa3nnqHbx ero craAr.rrx o6ocnonana ueo6xoAraMocrb r4cnoJrb3oBaHr,r.fl

cBepxuupoKoIIoJIocHbIX aBToMaTI43rIpOBaHHbrX rI3MepI4TenbHO-Bbrqr4CJrr4TeJrbHbD( KOMTIJIeKCOB lr

pa:pa6orru HoBbnr MeroAr{K usnepenufi xapaKTepr.rcrr.rK arrreHH KocMuqecKoro 6arraponaurar.

B rr'ar,e 2 Ha ocHoBe clrcreMHofo rroAxoAa BbrrroJrHeH cpaBHrrrenurrrfi aHaJrvts

HecKoJIbKI4x rl{noB 3epKi}nbHbrx aHTeHH, o6ecnequsarcql4x rpe6yeuoe rroKpbrrr.re reppl,rropr{rz

Poccttficxofi @eaeparlHu c y.r€rou e€ rpaHr4rl. B upoqecce aHaJrr43a orleHeHbr KJrroqeBhre

noKa3arenl{ aHTeHH c rorIKI4 3peHlrfl I,IX gneKTpoMarHlrrHofi cosraecu,IMocrll, B ToM rlt,tcre:

xoe$(pzqueHT ycI{neHLIt, ypoBeHr 6orosHx JrerrecrKoB rr Kpocc-[on.splr3arlr4onHar pa3BrsKa. flo

pe3ynbraraM anurn3a cAenaH BbrBoA o qenecoo6pa3Hocrrr [prrMeHeH[r 4nysepr<a-urnoft

aHTeHHbI Kaccerpena c BepxHefi sannrxofi uo cxeMe [parona. Talcoft noAXoA o6o6rqen na

craAI{Io SoKLI3HOTO [poeKTr4poBaurrs. c qenbro rro]rcKa uaulyr[refi apxr,rTexTyprr sepxalrnofi

aHTeHHbI KocMl,IqecKoro 6asupoyanux, [peAna3Hatrenuoft [nfl lroKpbrrr,rr [pol,I3BonbHo

saAanuofi Teppr4Topr.rlr 3eMHoro rnapa.

B rraee 3, xoropar no o6renay cocraBJr.f,er noqrI,r Tperb pa6orrr, [poBeAeH uo4po6Hrnl

aHaJIH3 Bo3MoxHocrefi ucnorb3oBaHlrr r,rMelouluxct MeroAr,rK r,r3MepeHr4t paALIorexH[lIecKI{x

xapaKTepl4crl4K [pI4MeHLITenbHo K pa3HbrM TlrnaM crryrnr.rKoBbrx 3epKaJrbHbx aHTeHH. B xo4e

auurnsa BbuIBneH pxg oco6ennocreft r.r HeAocrarKoB Tex prJrkr r{Hbx MeroAoB rasuepeHr.rfi,

Koropble npotBnflIorcfi B HeoAr,rHarcosofi Mepe. Crenent srofi HeoA[HaKoBocrrl 3aB[cr4T or rr{rra

o6cne4yenrofi aurenubl: y oAHr{x aHTeHH HeAocrarKr4 Mero.4r.rK nporBJurrorcx cla6o, y Apyrr.rx
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3TIiI xe HeAocraTKI{ cTaHoBtTct AoMI{HHpyIonIuMIa. Tanoft noAXoA nogxpeul€H

crarl{cr}IqecK}IMrl pe3ynbraraMr,r, [onfreHHbrMr,r B AO (ITICC) Ha ceprrnSnqrapoBaHgoM

o6opy4onanun. flpu sroM yrloMf,Hyrble MeroAr{Kr.r o6o6uJenu Ha rexuonoruqecrrafi rrpoqecc

Ao (I4CC) I{ I4MeIoIqyIoct raM TexHoJloruqecK}.ro ocHacrKy, croLrMocrb xoropofi 3aMerHa, TaK
r{To Bo[Ipocbl coBepmeHcTBoBaHLIt MeToAoB LI3MepeHI4t [apaMeTpoB aHTeHH B ycnoB]Irx

crol,IMocrHhlx orpaHll.reHllft craHoB-grct BecbMa aKTyanbHblruu. B xoAe I{ccne4onanufi B rJIaBe

IIpeAnoXeHbI aJIropLITMbI MeTponoruqecxllx rlpolleAyp c uuoro$axTopHr,rM r{crroJr63oBagr,reM

I{MeloilU1IXcs aBToMaTLI3I4poBaHHbrx KoMnJIeKcoB, BKJrroqar BoJroKoHHo-o[Tr,rqecKue Ituilvru

cBt3I4' 3to no3BoJII'IJIo Aarb peKoMeHAarluu rro KonTpoffo rexHoJroruqecKoro fipoqecca

co3.4aHLIt 3epK&nbHoro pe$nercTopa u ero rexHoJrorz.recxofi AoBoIKr4 Ha pa3nuqHbrx cra4r.rflx,

BKJIIoqat Mexonepaquonurrft peMoHT 4e$exron floBepxHocrr.r 3epKana c qenbro 100-

npoIIeHTHoro LlcKJlroqeuux 6par<a, TaK KaK crol{Mocrb roroBoro 3epKilna BecbMa BbrcoKa. 34ecr

xe npopa6oraHbl Bonpocbl MI4HLIMI43aIIu[ BrrnflHvrfl, Kopnyca crryrHr.rKa Ha aHTeHHy tr

npeAnoxeHa MeroAI4Ka HaBeAeHlltlnpwptmBaHufl.3epKanbHoft anrennu c op6urrr c[]'THr,rKa Ha

3aIaHHyIo sony o6cnyxnnanwlnoKpblTlafl rroBepxHocrr c yr€roM BJrHrHlrJr 3rrr,rilTr.rqHocrr,r

nonlfipl43allnu ee r.r3nyqeHr.rr. Crenesr pacxox(AeHrrr non) reHHbx ,t r"pe6yervrux xapaKTepgcrr.rK

crIyrHI'IKoBhIX aHTeHH xapaKTepl,r3yercr AoJUrMr4 4eqr.r6ena r rpa4yca, qro cBr.rAeren6crByer o

TIrIareJIbHocrlI BbIrIoJIHeHHhx B rJIaBe 3 Iaccle4osaHuir r4 I{x aAeKBarHocrrr coBpeMeHHbIM

Bos3peHr4rM Ha apxr4TeKrypy op6nrurJrbHhrx aHTeHH.

B rJIaBe 4 npeAcraBneHa e$r4nas MeroAr4Ka raeuepeuuft paAuorexHr.rqecKr4x

xapaKTepI''IcrI4K crIyrHI4KoBbIx aHTeHH na 6ase pa3nuqHbrx Br.rnoB ceprusuqupoBaHgoro s AO

(I'ICC> I'I3MeprlTenbuoro o6opy4onanux. BrrssreHrr KrroqeBbre oco6enuocru fipoqe.4yp
pI3MepeHI4t' AaHhI npaKTI{qecKI'Ie peKoMeHAaIII4I'I IIo EX LIcrIoJIb3oBaHr{ro. 3anepmaercr rJraBa

lpopnayruEpoBKaMl4 peKoMeHAaIInft no opraHrlearluu pa6ouux Mecr npz pa6ore c pa3nrdrrHhrMr.r

TLIIIaMLI c[yTHLIKoBbIX aHTeHH LrBvr3yilrkr3aqllu nonyqeHHhlx pe3ynbTaToB c rlenbro oSoprraleHnr

Anros BbInoJIHeHHrx pa6or 4rra 3ara:ur.rKoB lrJrri peKirilMHbrx rarvruannfi.

Hay'rHar HoBrr3Ha [oJryrreHHblx aBTopoM p$yJrbraroB, BbrBoAoB rr peKoMeHAaqufi

B pa6ore [onyqeH'r cneAyroq[e HoBbre HayqHhre pe3ynbrarhr:

1. Ha 6ase rpoBeAeHuoro MoAenl4poBarrr,rfl BburBJreHbr oco6eunocrr,r (foprvrupoBaglrt

3epKiuIbHbIMLI MHoronyqeBhIMLI aHTeHHaMI4 rpe6yeuoro noKpbrrr4s selrnoft rroBepxgocrr4

Ha6oporvr lyuefi c r{eroM ucraNeHufi LIx Ar{arpaMM HarrpaBneHHocrr{, o6ycroueHnbrx BbrHocoM

o6ly.rarena ns $oxyca 3epKana.
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2. Parpa6oraua MeroAr.rKa usuepenraft u rrora3aHa corJlacoBarlHocrb xapaKTepl,IcrllK

3epKaJrbHbx KoHTypubrx aHTeHH n 6luxnefi 3oHe rlplr IBMeHeHLIfi paccrosHl4-s Ao aHTeHHbI-

3OH.IIa.

3. Ha oneKrpoAr.rHaMr{qecKoM ypoBHe g;aua orIeHKa BrrvIfllrvls. rrpolleAypbl

BoccraHoBJrenux npo$unr 3epKana B flpoqecce rexHoJlort{qecxofi AoBoAKLI Ha }IToroBbre

paALrorexHrrqecKue xapaKTepl{crprKr,r aHTeHHbI c y.r€tou rocrtIpoBKI,I TexuoJlofl{qecrofi

ocHacrxl4 s AO (IICC)).

4. llpe4loxeHbr anroprrrMbr orleHilBaHvrs,Brkrfllavrf gJrJrr4frrlltluocrl{ gneKTpoMarHI{THoro

uolr o6lyuaren-s o(pcerHoft aHTeHHbr na $oprr,ry ee gr.rarpa:r,rMbl HarIpaBJIeHHocrI{.

3ua.ruvrocrb p$yJlbraroB pa6otu AJrq HayKrr rI [paKTrIKlI

Teoperuuecr<ar

o6crosremcrBaMl{.

3HaqrrMocrb pa6oru xapaxTep[3yercfl cneAyroIqllMll

1. B pa6ore rroKa3aHo, rrro B Q-Ar.ranasoHe qacror An.fl oIIeHKIT KarlecrBa IrpoBeAeHHoro

TexHoJroruIqecKofo peMoHTa HeAocTaToqHo npl4MeHflTb KOHTpOJIbHO-ImMepI{TenbHbIe MaIIII{HbI I4

qenecoo6pa3Ho r;rcnoJrb3oBarb cKaHepbr 6ruxnero noJlt. 3ror $axr BiDKeH Arllr ocBoenus' 6oree

BbrcoKoqacrorHbrx AI4arIa3oHoB, B IIACTI,I NCNOJIb3OBAHU' COOTBETCTBYIOqEI4

3KcnepnMeuralrHoft 6a3rr, e€ pasnnrufl, rrogepxalrus ee Merponorl{qecKl4x xapaKTepucr}IK H

HarrpaBneHnfl. Ha gro coorBercrByroq[x pecypcon. OaKrra.{ecKpl, cAenau suaquN,Irrft rrar K

HaytrHoMy o6ouronaunro qenecoo6pasuocrr{ 3aMeHbI craporo rloAxoAa np}IHqI{ruIaJIbHo HoBbrM,

rrro r4Meer 6olruroe 3HarreHue 4nx nu6opa HarlpaBnenuflpa3Burrtrt aHTeHHbrx rasuepenufi.

2. Zsyueuurre oco6ennocru BJrr,rrHr{r rexHoJroruqecKofo peMoHTa pe$nexropa u

TexHoJroruqecxofi ocHacrKrr Ha paAl,IorexHklrlecKne xapaKTepucrtlrn aHTeHH, HegoMHeHHo'

noMoryr BburBJreHr.rro cKpbrrbrx rlputrIaH pa3nl4rlHbrx sS$exron rr 3aKoHoMepnocrefi, JIexaIqrIX B

r4x ocHoBe, a3IJaI{rlt, co3AaH[rro TeopeTuqecKIIX OCHOB COOTBeTCTByIOqeTo coBepIxeHcTBoBaHI'It

lrsnaepeHufi aHTeHH KocMI,IqecKI4x annaparoB.

3. Paspa6orauuaa aBTopoM Merolr,rKa BonJIorI,IJIa B ce6e uaxonleunrrfi o[bIT

I'I3MEPEHI,If PAAI{OTEXHUqCCKPIX XAPAKTEPI.ICTI,IK AHTEHH, IITO BANTHO ANfl CI'ICTEMAT}I3AIIU}I,

o6o6qenprs vr [ocneAyrorUero HerrpepbrBHoro pa3Bv'tus. anfopLITMoB vI MeroAHK TaKI,IX

uauepennfi.

flparcru.recKafl 3HaqrrMocrb pa6orur BecbMa y6egurcnrHa, AeraJlbuo c$opuynlrpoBaHa

aBropoM sJ-wptnyHKrax, raxArrfi r.r3 Koropbx recHo cBs3aH c rranoeofi pa6oroft AO d4CC) -

rcpynneftuero Poccprftcxoro npeArrptrfiTr{r no co3AaHI,Irc KocMI4rIecKI,Ix arflaparoB l.nfl

oKoJro3eMHoft, cpe4Heft rpyronoft. u rcocrarll4onapuoft cIryrHLIKoBttx op6ur. Kpoue roro,
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npeAcTaBnreTc.s BaxHbrM oTMeTprTb, He noAqepKH).rylo aBTopoM, Ho rlpoxoAtlqyro KpacHofr

Hr.rrblo no Bcefi pa6ore, 3uarrl4Mocrr e€ pesyrbraroB uMeHHo Ant rlpaKTuqecKoto o6ecne'reHl,Ig

sneKTpoMarnuruofi coBMecrlrMocru. 3ra 3HaqlrMocrb noATBepxAaerct ncefi pa6otofi, n tou

qr4cJre, oco6uru BHrrMaHr,reM aBTopa K TaKr,rM xapaKTepl{cr}IKaM aHTeHH KaK Kpocc-

nonrpla3arluoHHag pa3Br3Ka Ia ypoBeHb 6orosbrx JlenecrKoB, a raKxe K oIIeHKe Blrvranvtfl.

pa3nutrHbrx Qar<ropon Ha 3TI,I xapaKTepI{crLIKI,I.

,{ocronepnocrb pe3yJrbraroB pa6orrr

,{ocronepnocrb ocHoBaHaHa KoppeKTHoM rrcrroJlb3oBaHl,Iil pe3yJlbraroB MoAenupoBaHlls I'I

ar|'utnTprqecKl4x MeToAoB Teoprrr4 aHTeHH, a TaKXe Ha coDIacoBaHHocTI4 I,ITOTOB MOAenI,IpOBaHI'It

r4 gKcrleprrMeHToB rrpn BblcoKofr nonropreMocrlr IIX pe3ynbraroB or aHTeHHbr K itrrreHHe,

nonf{enHhrx Ha coBpeMeHHoM ceprutpuqupoBaHuoM o6opy4onanu[, ucnoJIByeMoM e AO

(I4CC)).

Ilybruxaqurr r anpo6aqus pe3yirbraron pa6orrr

Pesylsraru Alrcceprarlraouuofi pa6orrr, ony6ruaroearrHble s 12 pa6orax, I,I3BecrHbI

cneqr{urJrracraM B o6lacru anrennoft TexHLIK}I cBepxBbIcoKtIX qacror. B Nypnalax llepeuux BAK

ouy6rulronano 3 cramu (<<Hayxo€tlrne rexHoJlorIa]I>>, <<IrIH$orouMyH]IKarIuoHHbre

TexHoJrorulr), <,{oxnagu TyCyP)). IrlMerorcq 9 lorla.qon na Bcepoccufrcrrax HafrHo-

rexnraqecKzx roH(! epeHIII4tx.

Perconrengallnu rro rlcrloJrb3oBalrnrc pe3yJrbraron paborrr

Pesyntrarrr Ar{cceprauraonnoft pa6oru Moryr 6rrru ncnoJlb3oBaHbr B HarlpaBnenllsx,

xapaKTepr.r3)'roql4xct HA xecneAyloullM.

l. O6ocuoeaur4e Bo3MoxHocrr.r [prrMeHeHr.rt qacrorHoro I4 BpeMeHuoro MeroAoB

Lr3MepeHlrs paAr,rorexHlrqecKux xapaKTepr4crr{K aHTeHn s 6nHXHefi eoue, BbIIroJIHeHHoe An-fl

KocMlrqecKr{x annaparon <JIyu>, <Euucefi>, <Enaronecr) I,I IroKa3annas. corJracoBaHuocrb

paAr.rorexHuqecKr.rx xapaKTepprcrr4K aHTeHH, r,BMepeHHbrx B 6nraxtreft fi Aalrueft 3oHzlx,

qacrornbrM MeroAoM lr c IrcnoJIb3oBaHI4eM rr[poKononocgoft BoJIoKoHHo-oIrrI,IqecKoit nulauu

nepeAarrlr, a raKx(e xos$(puqneHTa ycrrnenur qacrorHbrM I,I BpeMtLIMnyJIbcHbM MeroAulMI,I,

rro3BoJr{roT peKoMeHAoBaTb coBMecTHoe r.rcrroJrb3oBaHl,Ie anbTepHaTI{BHbD( MeTOAOB AnS

rroBbrruenr{f AocroBepHocrll rasuepeuufi ) vrrrtr ux ru6xyro B3aI,IMo3ttMeHy An-fl yMeHbIIreHrIfl

cpoKoB u:uepenufi, trpH r,rcrrbrraHr,rrx auilJloruqHbrx arrreHH rIepcneKTI{BHbx KocMI{rIecKI,Ix

anilaparoB yKa3aHHbrx LIJII{ }IM uoAo6nrur.

2. 3rcuepuueHTaJrbHo rroATBepxAeHHaJr uee$$exruBHocrb rexHoJloflrqecKoro

peMoHTa pe(fnexropoB aHTeHH, pa6orarorqnx n Q-4uana3one qacror, no3BoJlter peKoMeHAoBarb



?orKa3 OT rInaHI'IpOBaHI{t n [poBeAeHr.rs Taxoro peMoHTa AIrfr SKOHoMt4r.r 3arpar Ha
o60py40naune' rIHcrpyMeHTbI, Marepr.ranbr r,r olnary rpyra, npuu€u He roJrbKo s Ao <<I4cc>>,
HO H B IpyruIX [peA[pI4STrIflX, rAe BO3HaKHer noAo6na.r sa+aqa. llpu erou ecrecrBeuHa
peKoMeHAaUI4f, HanpaBI{Tb pecypchl Ha coBeprrreHcrBoBaHr4e u3roroBreHr4s pesnerropon,
noBblrrriuoIr1ee BbrxoA roAHbrx usnerruit .

3' lloxaganuas corJlacoBaHHocrb Hsuepeuufi pa,ur4orexHr.rqecKr4x xapaKTepr4crr{K
aHTeHHbI C I{C[O]Ib3OBaHpIeM aHTOHH-3OHAOB pa3nl{qHbx npoLI3BOAI,Ireleft, B TOM .ilicre AO
<<UCC>>, tBn'flerc{ 4ocrofuoft LlnJlrocrpaquefi ycneurHoro uMrropro3aMerqeHr.rr Bo sce 6onee
HayKoeMKI{x o6nacrsx II rlo3BoJlf,er peKoMeHAoBarb rac[oJrb3oBarb aHTeHHbr-3oH.{br pa:pa6orxn
Ao d4cc)) He roJIbKo Ha gToM npenrplrtrulvl, Ho r4 B Apyr,,x npeArrpr.rrrr4rx, r4c[oJrb3yroq'X
no4o6nrre 3oH.rlhr.

4. Ha ocHoBe rrpeAcraBneHHbrx Axros o BHeApeHr4r,r B y.re6nuft flpoqecc,
pe3ynbrarbl pa6oTrr Moryr 6rrrt ucrloJlb3oBaHbr B Kypcax rexqafi, na6oparopnrx u
lpaKTI4qecKI'IX 3aHsTI4tX' a TaKXe B KypcoBoM 14 AI4[noMHoM rIpoeKTI,IpoBaHnvr yHI,rBepcr4TeToB

no paAr4 O3neKTpoHHhrM u un$oxonaMyHr{Karl[OHHhrM HanpaBneHr4rM.

3alreqanuff rro Arrcceprarl[orrHoft pa6ore

1' I'lsnecruo, qro naNuoft cocranrrrorqefi MerponofuqecKr.rx nporleAyp flBrrrerafl
oIIeHKa uorperuuocrefr npoBeAeuHbrx nsuepeuuft. Taxr.re orleHKrr rro3BoJrrror BhrrrBr,rrb
o6crosre$crea, $opnal4pyloulue Halr6onrruuft nxna4 B LrroloByro [orperrrHocrr. MeN4y reM, B
pa6ore He IroJIHo orpaxeHa rEnsopuaqux o6 orIeHKe rrofperrrHocrr.r npoBe.{eHghrx rasuepeusft.

2' ?lsnecruo, qro pa4hryc Kpyrnoro BonHoBo.4a c 4orrtzHaHrno[ nolHofi TEl l
cocraBJl'fier rIpI'IMepHO l/3 or AnI4HbI IleHTptrnbHofi eorurr pa6o.rero Ar.rarra3oHa. Ha .racrore g.5

ffII (4rI'IHa BoJIHbI B Bo3Ayxe [pI4MepHo 35 rra^a) aro 4a€r 3HaqeHrle p4kryc,a BoJrHoBoAa
rIpI{MepHo 11 rrarr'r (4uan'rerp 22 ww). MeN4y reM, .qnaMerp pacKpbrBa KoHr4qecKoro pyrropa,
I4cnonByeMoro B KaqecrBe o6lyuarelt, yKa3aH paBHhrM 14 uu (crp. 36 pa6o6r). B pesy6rare
nonyqaerct, qro AI{aMerp pacKpblBa pylopa MeHbIIre AnaMerpa Kpyrnoro BoJrHoBoAa, Ho
coorBercrByroqre pa3srcHeHr.rr raKoMy nrr60py pynopa B pzB.{ene 2 ne npr.rneAeHbr.

3' llpe4crannserct He BIronHe yAaqHbrlr r.rc[onb3oBaHr4e cJroBa (KorronrpHrrft> (crp. 66
pa6otrr; crp' 12, pHc. 3'5 anrope$epara) gnflo6osua.reunr [or{rrr.rfi <ocnonuiu nonrpr,r3arl}rfi))
t4JrI,I (fi JlocKocrb ocnoeHofi rlonrpl,r3arllrl,r>>.

4' B pa6ore Ha crpaHlrue 29 B rIpeArIocJreAHeM npeAnoxeHrau 3-ro a6zat\a 3zlMeqe'
IIpoIIycK HecKonbKr4x cnoB.

o4naxo, nepeql4cneHHble 3aMerraHlat Hocsr sce-raKla:roranrurrft xapaKTep r{ He cHr.rxalor
o6rqyro nonoxr.rreJrbHyro orIeHKy Ar4cceprarlraosnofi pa6orrr B rlenoM.



Brrnonrr I

.{raccepraqrroHHar pa6ota rBnrercs 3axoHqeHHoft uay*ro-}Iccile,4oBarelrcrofi pa6orofi,

BbrrroJrHeHnofi uo aKTyilnbHofi reuaruxe u oTBellaroulefi KpIITepI'IfiM uay+rofi HoBlI3HbI lI

nparrn.recrofi 3HarILIMocTII. OcnosHrre pBynbTaTbl' pacKpblBEllolllfie csoprrlynupoBaHHble

aBTopoM rlenb r4 3a;ta.rrv pa6orrr, B AocrarotlHofi crenenH ony6nuKoBaHbl B neplloAl{'recroft

rrerraTr,r. Antopetfepar Al,lccepTallil1a aAeKBaTHO oTpaxaeT ee ocHoBgoe coAepXaHI'Ie ]I

o([opnanen B coorBercrBlll{ c rpe6onanusMr BAK PO u |OCT 7.0.1'L-2Oll.

3annro.renrae

fluccepraquoggair pa6ora Myxllna A-nercau4pa BaculreBl{qa frB.Irflercfr HafIHo-

rnalu$nxaqr,rounofi pa6orofi, n xoropofi pefireHa aKryaJlbnat HayqHas 3aAarla pa-:pa6orrul u

coBeprrreHcrBoBaHlr.fl MeroAr4K r.r:uepeuufi paAI{orexHI{aIecKI,Ix xapaKTepI4cr}IK 3epKanbHbx

MHoronlqeBblx aHTeHH KocMl{rrecKrax alrnaparoB, luarltl4Har. c 3aBo.ucKofi cra4nu AoBoAKIa

3epKtrnbHoro pe$neKTopa ra 3aKaIIqfiBalI Bcefi aHTeHnoft c fIeToM Koplyca e€ uocureils Ha

op6ure rrcKyccrBeHHoro crryrHr4Ka, r,rMeloultul BaxHoe xoa.sftcrseHHoe 3HaqeHue Anfl

o6ecneqeHuq gnexTpoMarnunofi coBMecrlrMocrl,I pa,qLIosJIeKTpoHHoft a[[aparypbl, rITo

cooTBeTcTByeT rpe6onanuxu n.9 <<floloxenus o npucyxAeunll 1n{eublx cteneuefi>>,

yreepN4eHuuu nocraHoBneHr.reM rrpaBr,rrenbcrBa P(D or 24.09.2013 Ns 842 (pea. or

30.07.2014), a ee aBrop 3acnyxlrBaer rrptrcyxAeHufl eMy rreHofr crerleHr KaHArAara

TexHI4qecKI4x HayK rlo crequaJlbHocTll 05.t2.07 - <<Atlresuu, CBq ycrpoficrna vr I,rx

T9XHOJIOIIIILI>>.

Orsrrn Ha .ur4cceprarl[oHgyro pa6ory o6cyN4eu Ha 3ace$altru rvrexra(fe4paJlbHoro

HayrrHo-Texgr4rrecKoro ceMrrHapa tfarynnera (PaAI,IorexHI4Ka v SJIeKTpOHLIKa)

Honocu6upcKoro rocyAapcrBeHHoro rexHl,IqecKoro )'Hl,IBepcllrera 26 orrx6pa 2016 r.,

rrporoKon Ne 5.

flpe.qce4areJlb ceMI{HaPa, AeKaH

Sarylrre ra <<P ag.uorexHuKa 14 3neKTpoHI4KD),

A.r.H., rpooeccop B.A.Xpycr€uleB

Cexperapb ceMl{Hapa

A.r.H., rpooeccop
/t

-'-ffi;- A.fl.fopdaqeB
vt "l


