
Orsntn
o$nquaJrbHoro orrnoHerrra

Ha AuccepraryroHr{yro pa6crry TaHaurr Omra BalepreBHbr <<IllupoKog}rarasoHHhle
BbrcoKo4o6porHbre pe3oHaropbr rrpoxoAHoro rurra MrrJrJrnMerpoBoro trr4arrasoHa
AJrHH BOJrH C HC[OJrb3OBaHHeM yfJrepOAOCOAepXarqHX KOMTTOHeHTOBD,
lpeAcraBJreHHofi sa coHcKaHHe yuenofi crerreHu KaHAH.qara rexHnrrecrux HayK rlo
crerlurlrrbHocru 05,12.07 - aHTeHHbr, CBII ycrpoficrBa r{ HX TexHoJronru

l. CoorsercrBue AHcceprarIHH cilerluaJrbHocrrr H orpacJrn HayKrI, fio
r(oTopbrM oHa rrpeAcraBJleHa K SarrIHTe

,{uccepmqrar Tasauu Omn BanepreBHbr <[IlnpoKoAuana3oHHbre
BhrcorcoAo6porHue pffioHarophr rrpoxoAHoro rurra MuJrJrr{MerpoBoro AHarIa3oHa

AJnftr BOJIH C raCnOJTEsOBAfrr{eM yrnepOAOCOAep)KA|IInX KOMROfTEI{TOBD

coorBercrByer orpacJru TexHprqecKr.rx HayK, rracnopry creqaaJrbHocru A5.I2.07 -

aHTeHHbr, CBII ycrpoficrBa H iax rexHoJrorur{. OcHosHbre HayrrHbre pffiyJlbrarbl

AHccepTauHH, rroJrolKenvrfl.- BbrHocuMbre Ha 3arqnry, BXoAflT B o6lactn

ffcsngrcBamatr, ffpeEfyovoqpennBre m€rsffsproM narnrsfr efierlnaffbnssrtr, pasaen III:

rt.1. PaspaborKa HoBbrx Mero.qoB perrreHufl 3aAaq [praxJla4uofi

eneKTpoArrHaMHKH ilrrfl aHaJrH3a H cHHTe3a BhrcorosQfiercrunHbrx aHTeHH n CBrI

ycTpoLrcrB (nxmouar H3Jrfrarcrrlns, KaHiurrasr{pyroqr4e H npeobpasylolrlue
y€Tpo+{€TBs @ oqpegpt{€H{+* r.Fx qp€E€Jr++ro*Eo€TI+}Kt{MEtx

xapaKTepHcTHK, Bo3Mox(Hbrx uyrefi rocrpoeHut.

n.3. Paspa6orKa HoBbrx trpHHrIHrroB rrocrpoeHufl u KoHcrpyr,rpoBaHnr

aHTeHHhrx cncreM, aKTHBHbrx u traccrrBHhrx CBrI ycrpoficrB, B ToM trucre

y@ $arupyrorqgx, W u, rpyrsx e cyulesrBffIruo
yry rilueH H brMn lapaMeTpaMH.

n.IZ. PaspadoTKa u r,rccneAoBaHue HoBbrx rexuoJrornfi rpou3BoAcrBa,
HacTpoftrcn H eKcnJryaraqlun aHTeHHbIX cncreM n CBrI ycrpoficTB.

2 fucryaJrr'Hocrb reMbl Anccepraunrr
MnllnMerpoBr;tft guarrasoH AJrHH BoJrH aKTHBHo Hcnormyercr B cucreMax

CegouacHocru, B cHcreM€D( y[paBnennfl,3eHuTHo-aprunnepnficKuMu KoMrrJreKcaMH,
B paAuoacrpoHoMrdu, B paAr{ocrreKTpocKorrnr4, B MeAHTIHHe H .qp. B oroM x(e

pe6o+a,e'* @ I+ga#€p{+T€H+xra;* l+ F,{gFFJ'IoFr{rFe€I{&*
OAHHFT Hs BalKHhD( ac[eKToB ocBoeHrlf, MHJrJrrrMerpoBoro AHarIa3oHa

oJreMeHruofi 6asrr, Koroptu BKIK)qaer KaKpaspa6orKa
urr{poKoAHarra3oHHhre BoJrHoBoAHbre crpyKryPbr, TaK H qacToTHo-ceJreKTHBHbIe
gJreMeHThr. Oco6oe Mecro 3Aecb 3aHuMarcr CBII pe3oHaropbr, rrpr,rMeuflrcIqnecfl

AJrfl cra6nlfl3arlnn rracrorbr reHeparopoB, B KaqecrBe BoJTHoMepoB, qacrorHbrx

AucKpr{Mr4HaropoBo a raKx(e B pr3MepuremHofi amraparype pa3nHqHoro
HA3HAIICHHfl.



3. CreneHn HoBHgHbr peynbraroB; noryqeHHbrx
HayqHbrx troJroxeHnfi, Bbrnocnubrx Ha 3arunTy

t{a ocHoBe H3yqeHt,lfl MarepuaJroB AucceprarIHH,

B JIHCCepTAUTIH; H

aBropeQepara H
orryGnlucoB:luHhD( pa6or lro reMe Ar4cceprar${ra cJreAyer cAem.Th BbrBoLA o rorr[, .rro

pe3ynbTaTbr, r[oJlyqeHHhre B AHccepTaIIHH, HayrrHhre rroJro]KeHvrfl, BbIHocHMbre Ha
3arru,rry, [pe4craBJuror coOofi HoeHfi HayrlHbrfi pesynbrar, Koropbrfi saxrroqaercfl
B Cn€.4yrorq€M:

1. flpeanolreHbr HoBbre BapHaHTbI KoHcrpyrcqrnfi ruHpoKoAuarra3oHHbtx
BhlcoKolo6porurrx pe3oHaropoB MunJruMerpoBoro .uuarragoHa .urHH BoJrH:
ffi trA lretrOilb3otsAl{rfir IfectrofibKffix otlfrtrTtrtrtrbn(
BbrcoKo4odpotrrnx rore6awniit, qro rlogBoirnJro, rrepexoAr c oAHoro rnrra
rcole6aunfi Ha Apyrofi, pacrrrupnrb [lnarason padoqprx qacror pffioHaropa ao ll2
OKTABhI

2. B paspaboraHHbrx rIHnHHApHrrecKHX vr orr(pbrrbrx KBagHo[THrrecKI,[x
rrpoxoAHbrx pe3oHaTopax ilpeAnorKeHo rrpHMeHeHHe paAHorrornouatouero
yrJrepoAocoAeplnarrlefo Marepnanra, Ha saAHefi noBepxHocrn rrJryHlrepa H
Brryrpesnefi rroBepxHocru gaAHeft TopIIeBofi crenKn B o6renrrbrx pffionaropax? a
Tanr(e r,r3roroBJreHue 6orosoro Koplyca orKpbrroro pffioHaropa H3 r(oJrerr raKoro
Ke paIEonorTTolq'aloqel'u MaTqpmarfa, noffioirnHmee eyueclrBsHmo ncBT;refrTts
4o6porHocrb pesouaropa e pa6o.reM Anarra3oHe rracror.

3 . Pa:padorana MeroAHKa gJreKTpoAI{HaMHqecKoro pacqsra sJreMeHToB cBr3r'I
CBt{-pesoHaropoB rrpoxo,qHoro rl4na c oAHoMoAoBbrMH nprMoyroJrbHblMu
BOJIHOBOIIaMH. yrIHTbIBaIOrufft BXO,IIHbIe HM[eIaHCbI COrnaCyeMhIX 9JIeMeHTOB,

Koropaf, rro3BoJrfleT orrpeAenuTb BerHrrHHy BoJruoBoro coilpornBJreHufl ycTpofic'rs
cBfl3u o6reunoro pffioHaropa c CBr{-TpaKToM rro 3aAaHHbrM BeJrLrrruHaM AuarrasoHa
padouux qacror H rroJrocbr rrporycKaHnfl pffioHarop&, paccrrnTarb reoMsqpuqecKHe
p{BMephr sJreMeHTa cBfl3u o6reuHhrx pe3oHaropoB B pa6oueM Auana3oHe qacTor,
qro odecnequBaer ruupor(orroirocHoe corJracoBaHHe BbrcoKogodpornrrx CBtf-
pe3oHaropoB rrpoxoAHofo rHla c oAHoMoAoBbrMH BoJrHoBoAaMrr B AHarra3oHe
rracroT He MeHee Il2 oKTaBbr c KCB < 1,7 6es no4perynupoBKu.

4. flpeanoxeHhr r4 pearru3oBaHbr gJreMeHTbr cB.f,3u paspa6oraHuhtx
uulporb4raaraso.HrrErx BbrcoKors6pourr-rr p.e?owrropon rrpaxoilEoro rrilrul B
MHJIJIHMcTpoBoM AHarIa3oHe AJrHH BoJrH, orJlHrranlrrluecfl rroBbrrrrennofi
TEXHOJIO|HIIHOCTbIO H BO3MO)I(HOCTbIO UX I4CNOJIb3OBAHHfl Nilfr, COI-JIACOBAHHfl

pesoHaropoB c CBrI-TpaKToM c Bo3Mox(Hocrbro y[paBJreHHfl 4o6pourocrbro cBfl3l,r
B rpeAeJrax or 45 000 ao 66 000 nyreM BapHarIHH KoHcrpyKrprBHbrx napaMerpoB.

4. OdocnoBaHrrocrr' H AocroBepHocTb BbrBoAoB H percoMeH4arlnfi,
cSopuynnpoBaHHbrx B AHcceprarIHH

O6ocHoBaHHe AHcceprarIHH ocHoBbrBaercfl Ha reopeTHrrecKoM H
ruHpoKoAHaIIaSoHHbtxsKCrrepHMeHTaJrbHOM HCCJTeAOBaHHH paspa6orKH

Bhrcorogo6porHhrx TIHJTHHApHT{ecKHX H orr(phrrbrx KBa3HortrHqecKHX pe3oHaropoB
rrpoxoAHoro THna, a raroKe Ha MeroAHKe SJrerffpoAHHaMHqecKofo pacrreTa
sJreMeHToB cBfi3n CBr{-pesoHaropoB rlpoxoAHoro rr{na c oAHoMoAoBbrMH

-J-

rrpfl MoyroJr bHbrMH BoirHoBoAaMH.



IIoATBepx(AeHHeM
IIIr{p o Ko Arr arr a3 o H H brx

' 
[uccepralluoHHoe nccJIeAoBaHkIe 3aBepruaercfl, gKcrrepuMeHTiurbHbrM

BO3MO}KHOCT}I npaKTI,IqecKoro I4CNOJIb3OBAHI,I.fl

BbrcoKo4o6porHrrx rlr{nuHApurrecKr{x H oTKpbrrbrx
KBasIao[TI{qecKI4x pe3oHaropoB npoxoAHoro rrdrra B CBrl-cracreMax pa3nurrHoro
HasHaqeH'nfl,, a raKxe Ant rlccJreAoBaHr{r SneKTpoAr{HaMHqecKr4X XapaKTepHCTr4K
MarepuaJroB B Ar4ara3oHe qacror 25,95 - 78,33 ffq.

.{ocronepHocrb rlpeAJro}r(eHHoro MeroAuqecKoro ailr;apar a orrpeAe nfler cs,
KOppeKTHbIM I4CTIOJIb3OBaHI{eM MaTeMaTr,rqeCKnX MeTOAOB U nOATBepX(AaeTCt
p e3ynbTaTaMLI rrp O B eA ell.Ulfl, gKC IIepIIMeHT€UIrH bIX I,IC CiIeAO g aHI,Ifi .

BHsoAbr 14 peKoMeHAarluu, c$oprvryJrupoBaHHbre B Arrcceprarluv, B uolHofi
Mepe ocHoBaHbI Ha rlonrreHHbrx pBynbTaTax, He [poTr,rBopeqar pe3ynbraraM
Apyrrlx aBTopoB B sroM Ha[paBJreHr{H r4ccJreAosaHrafi, qro orrpeAeJrfler r4x
o6ocsoBaHHocrb t4 AocroBepHocrb.

5. HayuHan, [paKTHrIecKag, oKoHoMrrqecKafl H corlrraJrbHafl
3HaqlrMocTb p$yJrbraroB Arrcceprarlnn c yKa3aHrreM peKoMeruaqnfi no Hx
IICTIOJIb3OBAHI,IK)

HayuHan 3HaqnMocTb pa6oru COCTOHT B

ycoBeplrleHcrBoBaHHbrx MeroAr4K pacqera H KoHcrpyrqufi BbrcoKo4o6porHbrx
IrrI4poKoIHAfra3oHHbD( pffioHaropoB TIpOXOIHOTO rVmA Mrr,JrJr[rMgrpoBoro AHaIIil3oHa
AII,IH BOJIH C I{CnOJrb3OBaHVeM yrJrepOAOCOAepX(arrIHx KoMnoHeHToB, B OrIeHKe
ycJIoBI4fi COrlaCOBaHI4t raKHX p$OHarOpOB C BOIHOBOAHbTMT4 |rr4HvrstMH [epeAaq.

IlparurqecKafl 3HarruMocTb [o,{TBep}KreHa BHeApeHrreMB yue6nufi
<<floroqrcvitrpoqecc rcaQe4pu Qusuru yqpexleHaf, odpasoBala:afl

rocyAapcrBeHHufi yHIaBepcr{Ter uMeHn En$pocr,rHr,ru flonourcofi>>. Paspa6oraHHbre
B paMKax Aktcceprarlnr.r MeroAbr BHeApeHbr B Ileurpe 1.9 HntI EfyI4P ra s OAO
(M[IO BT>.

9rconoMurrecKafl ^ 3Harl[Mocrb 3aKrroqaeTcfl, B
coKparqelJvru cpoKoB Ha co3AaHlre paAr4oTexHHqecKr,rx
HA3HAqEIJI/,'fl'

CoqnaJrbHafl 3HaqrlMocTb pa6oru cocrouT B cHrDKeHHrr 3aBucrrMocru or
HMrIoprrrbIX TexHoJrorufi B o6racru co3AaHrur Hosefimefi gJreMeHruofi 6asu B
MT4JTJTHMeTpOBOM ALra[a3OHe AJrr,rH BOJTH.

6. Ony6.rrurconaHHocrb p$yilbraroB Arrcceprarlrl[ B Hayqnofi nerrarlr
Auarug ony6nnKoBaHHbrx

cBLrAeTeJrbcTByeT o ToM, IrTo
B HayrHofi neqarr,r pa6or TanaHrr O.B.

pe3yJrbrarbr vccneAosaHnfi, ra3JroxeHHbre B
Al4ccepralll{oHnofi pa6ore kr aBTopeQepare, [oJro)KeHr{r, BbrHoctrMhre Ha 3arrIHW,
AocraroqHo noJIHo orp€DKeHbr B rry6nurcarlr{flx aBTopa. flo pe3yJrbraraM
klccneAoeaHl,Ifi ony6nlaKoBaHo 32 HayqHbre pa6oru, v3 Koropbrx 9 crarefi B
)KypHturax r43 flepe.rHa BAK vr B uHocrpaHHbrx Ha) rHbrx H3AaHrrflx, 8 crarefi n
ApyrHX peIIeH3HpyeMbIX HayqHbrx usaala;r4n6 11 crarefi s c6opuuKax Marepr{iuroB
xonQepenqufi, 3 re3l,Ica AoKJIaAoB. flonyren rareHT Pecrry6JrHKH Benapycr Ha

o6ocnoBankrvr

cHrDKeHrrH 3aTpaT Vr
crIcTeM pa3nr4qHoro

[one3Hyro MoAeJrb.



7. CooreercrBue o$oprrJreulrfl AHcceprarIHH rpedonaHnflM Brrculefi
arrecrarluoHHofi mounccnrr

fluccepraqrrfl H aBTope$epar oSopnaJleHbr B coorBercrBrru c rpeboeaHnrMu
trrfircrpyKrlHu o rropflAne oSopMJreHHfl Ancceprallr,rn, Auccepralglu B BHAe Hayqnoro

AoKJraAa, aBrope$epara Aucceprarlun H nyOnnrauuit no reMe Aucceprarrnn,
yrBepx(Aeusofi flocraHoBJreHuena BAK or 28 Senpzur s 2014 r. Ilb 3.

AnropeQepar roJrHocrbro coorBeTcrByer coAepx(annrc Aucceprarrr{oHnofi
pa6orrr, Brrrcr{ttgr BErBoAhr Ir- trcu.ctrceH,lrq? Koropble Bhrrreef,rc.fl- HiL gan$lry*

8. 3anneqaHnfl K AucceprauuoHHofi pa6ore
1. XelareJrbHo BBeAeHHe B Aucceprauuro orprcaHufl cBoAHoro

TEXHOJIOIHIICCKOTO IIPOqCCCA OCA)KACHH.fl YIJICPOAOCOACPI(AIUHX KOMIIOHCHTOB HA

rroBepxHocrn KoHKperHbrx gJreMeHToB , CBt[-pffioHaTopoB c yKa3aHHeM
HcrroJrb3oBaHHoro obopyaoBaHnfl H pe)KHMoB.

2,. B AHCCeprauHH He OTpit)KeHa ransoprr,rarlnfl o ceJreKrIHH xoreoatt*titt,
ueodxoAHMEUr Anfl 6onee rroJrHoro orrncaHnr grc[nyaraqnr,r BbrcoKo4o6porurrx
pffiorrffropoB HsHaqdurhHQ s:Rnffor{gxcfl. MHOro-MO4oEhIMu.-

3. B pHcyHKs 2.4 Heo6xoAHMo o6osHa.{HTb pasMepHocrb BonHoBoro
conporuBJreHaf,.

4. llo reKcry padorrr r,rMercrrcfl orAenbHbre He coBceM yAaqHbre BbIpa)KeHHfl
n Qpasu (c"30 u.1.6, c.51 n.2.4).

Oxrarc, cggiftrirnbre ramY.+a.rrfrfr Ho'efiT yrovnxmrr4wft xaparffgp, irgflKo
ycTpaHHMbr vr He cHHx(arcT BbIcoKHLI HayrrHbrr,r ypoBeHb pffiyJIbTaToB

AncceprarlnoHHoro HccneAorrannfl' a raKxe rloJroxeHuft H BbIBoAoB, BbIHocHMbIX

Ha 3arrlnry. O6rqarr.orleHKa Ancceprallnousofi paOorrr flBJrrercr troJlo)KplTeJlbnoff.

9. CoorBercrBue HayqHofi rcna.rrnQur(arlnn concrcareJrfl yueHofi crenenrr
Kaqecrso H3Jrolrenvrr Marepuura Ancceprauun Tauanrr O.8., rorutrHocrb

cleiraHHbrx B padore BhrBoAoB, nrrcorcuff uayuurrff ypoBeHb rrydrrnnaguit, B
r(oropbrx coAepx(arc,fl ocHoBHbre pe3yJrbrarbr AuccepTarrlloHnofi pa6oru,
IrprrMeH€mf[e ptrilrfi"ryrbrx tiOBpeMsIIHrirX lvrer0n-trK mssJTeAOBamI[f, sBmfieTeffbeTsylffi
o BhrcoKoM ypoBHe HayqHofi rsarpr$uraqnn, Koropzfl, HecoMHeHHo, coorBgrcrByer
y.renofi crerreHu KaHAHAara rexHHrrecKHX HayK rlo crrequiilbHocru 05.12.07
aHTeHHrr, CBII ycrpoficrBa H Hx rexHoJIorHH.

l0.3arurxlqeHne
' 

ilttcceprarlraoHHat pa6ora Tasanrr Oruru BarepreBHbI
<[IlnpoKoAnara3oHHbre BbrcoKo.qo6potHbre pe3oHaropbr rrpoxoAHoro rl{ra
MHJTJTHMSTpOBOTO AHarraSOHa AIHH BOJrH C HCnOJTb3OBaHHeM yfJrepO.4OCOAeplKaIqHX

KoMrroHeHToBD, trpo4craBJreHHafl, Ha coHcKaHHe yvdHofr crerleHu KaHAHAara
TexHHrrecKHX HayK, flBrflercfl, aKryurcuofi H 3aKoHrreHsofi HayuHofi pa6orofi,

caMocrofreJrbHo rroAforomenHofi col4cKareJreM. Co4epxaHl,Ie AHccepraIrHH
coorBercrByer orpacnu TexHHqecKHX HayK H rracrotrry crerlHallbHocrn 05.12.07 -

arrrer{rrnr} CBIL yctpo.ficrBtt ll Hx rexucuterlilul*



CoucrcareJrb Tasana Onrra B anepreBHa 3acJryxr{Baer npucyx4eHut yueuofr
cTefreHH r(aHAHAaTa TexHHrrecKHx HayK 3a llonyqeHHe HoBhrx Hayr{Ho-

o6ocHoBaHHbrx pe3yJrbraToB F

B OOJIACTH KOHCTpyl.IpOBa}Ildfl.i

SJreKTpOAprHaMHrrecKofo pacqeTa u sKclepnMeHTaJrbHoro HccneAoBaHHfl

BhrconogodporHbrx rrrupoKotrnailazoHHhlx pe3oHaropoB rrpoxolHoro rurla

MHJTJTHMeTpOBOTO AHarra3OHa AIHH BOJIH, I(OTOpbre COAepXar:

1. BuepBbre rrpeAJrolr(eHo HcnoJrb3oBaHue paAuorrorJrorqaloilIero Marepniula,

pacrrcJulfacMofo rril rroBepxHocTrr, peSoHiLTOpoB B KQrrc'lpvKtl,rrsx MnSfoMOnpBEI}(

IIHnHHApHqecKIltX H OTKpbITbD( KBa3HotITHqeCKHX pe3OHaTopOB IIpOXOAH0TO THIIA

AJrfl o6ecneqeHr{fl rro.uaBn enufl Bbrpo}r(AeHHbrx rore6anHfi B o6renaHrtx

pffioHaTopax H paAHarIHoHHbrx rroTepb B oTKpbrTbrx pffioHaTopax B AHara3oHe
qacror 25,95 - 78,33 ffq.

Z. trferoArrrKa pacrrera sJIeMeHToB
BbrcoKo4obporHbrx pe3oHaropoB rrpoxoAHoro Turra c oAHoMoAoBbrMH
IrpflMoyroJrbHbrMH BoJrHoBoAaMH, KOTopafl rro3BonfleT orrpe,{eJrHTb gJreKTpHqecKHe

xapaKTepHcrHKH vr reoMeTplrqecKue napaMeTpbr ycrpoficre cBflsH o6repruoro
pe?ouaropa a CB{-q.arctou rle saJaHHhrM BeJrurqaHirM traJrochr nporrycKanus.
pesoHaropa B AuarrasoHe qacror He MeHee I 12 otcrasu c KCB < I,7 6es npHMeH elnfifl

AorronHnTeJrbHofi uacrpofi tcu pe3oHaropoB.
3. CncreMa coruracor,ann,fl. trrnpoKolronocHoro BbrcoKo4o6porHoro

pe3oHaTopa c CBrI-TpaKToM, orJruqarcu€1flc.fl rrc[oJrb3oBaHueM oneMeHToB cB.fl3u Ha
ocHore no,try ffpo gpa.rn ofi peurerrri r,[ orpff Ka RJranr{or{epery-JTnprr oro BoJt HoBoAfl,
Koropafl rro3BoJrrer o6ecneqrdrb 3HaqeHrne aodporHocru cB.rr3ll or 45 000 .qo 66 000
H ilaer Bo3MolKHocTb yrIpaBJIeHHr 4o6potHocrbK) cBr3H.

flpe4craBJr€Hnbre B rnccepraurroHHofi pabore pe3yJrbrarbr B coBoKyrIHocrFI
,sBrflK)Tc.fl gHarruTeJrbHbrM [ocrr{r(eHueM B o6nacrH CBrI-rexHHKH u BHoctr

sHaquTelrHufi BKJTaA B cosAauue H pa:paborKy KoHcrpynqnfi H TexHoJlornfr
BbrcoKogo6porHbrx o6'ienauux H orKpbrrbrx pesoHaropoB c yryr{rueHHblMl4
TCXHHIICCKHMH XAPAKTCPUCTI{KAMII.

UQHrIHaJrbHr'rfr onnoHeuT:
fnasHirfi nayvnufi corpyAHr4K 4 Hayuuo-
rrccJreAoBaTeJrbcKofo y[paBJleHnfl
rocyAapcrBeHHoro yqpelKAeHufl <<HayuHo-
rrccJrcACI saretrFcrurfi urlcraqyr B oopylrelrunrx
Cprn Pecny6JrHKH Eenapycbi)
Aorffop rexHrasecKnx HayK, npofreccop C.A,CaBeHKo

cBr3H rrrHpoKoAHalra3oHHhrx

A/1o,h -+*
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