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Ha Arrcepmqifiny po6ory flpzrynu Marcnua OlercanApoBrrrra Ha reMy
<B ucorco'ryrn urluir pa4ionzuipronanrn ufi rrputag in4yrqii uarnitroro
rroJrfl Ha ocHoBi pearrnnHux BJracrnsocrefi TpaH3ucropHkrx crpyKTyp),

no4anoi na s4o6yrrx HayKoBoro cryrreHf, KaHALrAara rexni.rHlrx HayK 3a

cueqialrnicrro 05. 1 1.08 - pa4ionrauipronalrui tputruqu

1.AКTyaЛЬHicTЬ TelMИ ДИcepTaЦ iil

Bypxnnaufi upoqec po3BLITKy HoBr,rx rexHoJrorifi ra BrrpoBaAxeHHrr ix n rarrysi
rlpoMlIcnonocri, 4e in4yrqia uarnirnoro rroJr.f, e oAHkrM is ocHosHux [apaMerpir,
BuMarae HayKoBI{x 4ocli4xenr ra pospo6r<z HoBrrx uero4ia nzuipronaHnx,
crBopeHHf, cencopin uarnirnoro [oJUr Ha ocnoei nosirHix AocsrHeHb
HaHorexHolorifi.

3orcpeua, BllcoKoqyrnIani pa4ionuuipronamni upunagu iugyrqii uarnitroro
rIoJIf,, BuKopucronynani rtpu reoQisnunnx 4ocnigxeHH.f,x uonunni Mutfi Ayxe
BrIcoKy uyunnictr, toutticrr i ruBLrAKoAiro. Caue BlrcoKa .ryuunicm i rusuAKoAis
cfracHux paAionurraiproaa;rrnux [prrJra,{in cupraxrorr e$erruBHoMy BuKoptrcraHHro B

cl{creMax BntrBJIeHH-f, i uenenraqii o6'errin, rqo pyxarorbcs, TaK caMo sK i czcrel,r
EeJIeHraIIii i naneaeHH-f,, IrIo BcraHoBJrK)rorbcflHao6'errax, mi urnu4Ko pyxarcTbcf,.

IIle o4HllM rrpLIKJIaAoM aKTyEIJmHocri 3acrocyBanHs nur\aiproBaHrur naparr,rerpin
uarnirnrax uonis e cfracHa aBToMo6inrna [poMucnosicrr. 3oxpeua, reu4euqia
repexoAy Ha lerroni eJleKTpoMo6ini, crBoprrna npo6lerrry sa6esueqeHHs
eneKTpoMarnirHoi cyuriurocri scix upncrpoir Ha 6opry aBTo ra eneKTpoMarnirnoi
6esneKz Kopt4cryBa.{is ererrporpaHcropry. flnr nouryry mnrxin rupirueHnx 4aHoi
npo6leun raKox BllKoplacroByrcTbc, Bucoroqyrluni pa4ionnnaipronanrHi npzna4n.
Hacupaegi, o6lactefi BLIKopLIcraHH, BkrcoKoqyrJrkrBLTx pa4ionnrraipronanrnr.rx

npnnaAin nurvripronannfl. rapaMerpis MarHifirzx uonis, npiu 3a3HaqeHr{x, e Aoclrrb
6araro. OcnosHa za1aqa ix rroAaJrbrxoro po3BlrrKy rroJrflrae y uiArnqenni
qyrnl,IBocri ra ro'{Hocri nnvripronaHHf, rrapaMerpie uarnirnux uoris.

fui nnpiueHlrx qiei saAa.ri AucepraHr rrponoHye BuKopr4croByBarz

pa4ionurraiproralrni qacrorHi rreperBopronauin, rrci pealisyrorr npuHrlun
rleperBopeHHrl <in4yrqix-qacrora), Hd ocnosi Br{KopucraHHfl peaKT}rBHrlrx

BJlacruBocrefi TpaH3LIcropHtIx crpyKryp s 4ra$epenqifinzrra oropoM. Tornry

Iuceprallifina po6ora M. O. flpnryrr4, flKa HarrpaBneHa Ha nupiruenH.rr qux 3a1av., e

aKTy€urbHoro.



2. CryuiHr o6rpyHronaHocri Ta 4ocronipnocri HaymoBr.rx rroJroxeHb,
BrrcHoBKin i percorvreuaaqifi Arrceprarlifiuoi po6orn

.{octonipnicrr ra o6rpynrosaHicrb HayKoBLrx rroJroxenr i srcHoercin po6orn
sa6esue'reHo Koperrnicto [ocraHoBKu 3aAaq, [paBrrJrbno o6panlrMr{ Mero4aun ix
nupiruennx, cuincraBJreHrrflM oAepxaHr.rx peaylrrarin is pe3ynbraraMlr,
ouy6nircoBaHLlMu B HayKoBux nparlf,x anropin y uponi4Hlrx BuAaHHrrx, KopeKTHoK)
opranisaqieto eKcrIepI{MeHT€urbHLrx 4ocni4xeHr is 3acrocyBaHHf,M cfracHoro
ezrraipronaJlbHoro o6na4nannx, craHAaprHr.rx vrero4in crarvrcrvrqnoi o6po6xu
pe3ynbraris N{areN,IarvqHoro MoAenroBaHnfl. Ta eKcnepr{MeHTzurbHllrx Aocni4xenr, a
TaKox rIpeAcraBJIeHHrM Ta o6ronopeHHf,M pesynrrarin po6oru Ha reMarurrHr.rx
rvrixnap o4Hr{x ra nir.{usHsHrx ronsepeHqixx.

3。 IIayКoBa HOBИ 3Ha OTpИ MaHИ X pe3yЛ ЬTaTiB ДOCЛ iД】КeHHЯ

- BlocKoHzIrIeHo MareMarlrqHy MoAenb pa4ionuuipronamnoro
rleperBoploBaqa uarnirnoro rroJur pa4ionnlaipronanuroro [punaAy, srcuir
cKnaAaerbcfl 3 ceHcopa Xolla ra qacrorHoro rreperBoproBatra Ha ocHoBi 4nox
6inonxpnvrxra rloJlboBoro rpaH3ucropin, xra rigpi3Hrerbcfl ei4 iuryroqux rr{M, rrlo B
nifi npaxoBaHo BTIJIrIB in4yltqii ra qacroru sonHiuHboro uarHirnoro froJrf,, Harpyr
Ж ИBЛeHHЯ  Ta KepyBaHHЯ

CXelM[OTeXHlЧHa peaЛ 13aЦ lЯ

Ha rracrory nraxi4nux KoJTLTBaHb

srcoi sa6esue.rura uiAsurueHHs

ΠepeTBopI()BaЧ a,

ЧyTЛИBocTl  Дo

620 fq/rvrTn Bcboro pa4ioauvripronanrHoro rpunaAy B 4iaua^:oni nunaiproBaHHfl
ingyxqii uarnirnoro rroJrr 0...200 rraTn.

- BaocKoHaJreHo MareMarlrqHy MoAeJrb pa4ionunaiprcnanruoro
leperBoploBarla uarnirnoro rroJu pagionzrvriproaamHoro [prrJraAy, st<uit

cKJlaAaerbcfl 3 ABoKoJIeKTopHoro 6inonxpnoro MarHirorpansucropa ra qacrorHoro
neperBoploBaqa Ha ocnosi ABox 6iuorxpunx ra [onboBoro rpaH3ucropin, flKa
ni4pisnxerrct ni4 icnyrouzx rlIM, rqo s Hifi BpaxoBaHo BrrJrraB in4yxqii ra qacrorr4
goanirlHroro uarHirnoro IroJUI, Hanpyr xrrtBJreHrrf, Ta KepyBaHHrr Ha qacrory
nzxi4nux KoJII4BaHb [eperBoproBaqa, cxeMorexni.{Ha peanisaqis sroi sa6esueqnla
3MeHIIreHns uoxll6rla Heriniftuocri reperBoprcBaqa go l,gYo ra rrpr{JraAy n qilouy.

- BlocKoHaJIeHo MareMarurrHy MoAeJrb pa4ionnrvriprcnalrnoro
ueperBoprcBaqa uarnitroro rroJrf, pa4ionzuipronalrHoro rpunaAy, sxrrir
cKJlaAaerbc.rl 3 ABoKoJIeKTopHoro 6inorxpnoro MarHirorpansncropa ra rracrorHoro

neperBoploBaqa Ha ocHoBi rprox 6inonxpnrrx rpaH3zcropin, xra ri4pisHaerrcx ni4
icHyrouux rLIM, IrIo s Hifi BprxoBaHo BrrJrlrB inayrqii Ta qacroru sonHiruHboro
uanrirnoro noJlf,, Halpyr xI{BJreHH.f, Ta KepyBaHH.rr Ha qacrory nuxiAnux KoJrLrBaHb

rreperBoploBarra, cxeMorexni.rHa peanisaqix sroi sa6esue.rzra ui4uaqeuur
uytlunocri pa4iornuipronamnoro rpuiraAy Ao 1,25 rfq/rraTl B AiauasoHi
nnrvriproaaHH.f, in4yrrlii urarniruoro rroJur 0. . . 1 000 uTn.



- Orpzlaano nosi @yHrcqii reperBopeHHrr ra pinnrrrrrx uyrrrErocri
rleperBoproea.ris pa4ionuivriprcsamnoro rrpuna4y in4yrqii rr,rarnirnoro uoru, mi
ni4pi:uxrcrrc.f, niA iurytoulrx rLrM, rrlo B HHx BpaxoBauo BrrJrr{B inayrqii ra qacroru
uarnirnoro rIoJUt, Harrpyr xLrBJreHHf, Ta KepyBaHH{ Ha qacrory nuxi4nzx KoJrr{BaHb

pa4ionuvripronalrnux reperBoprona.ris uarnirnoro rroJrtr a 4rE@epeuqifiunrra
olopoM, IrIo Ao3BoJIuJIo au6paru cxeMorexni.rHe piruennx 3 naft6inrruoro
.ryrnunicuo AIrfl pospo6ru B[coKoqyrJrrrBoro pa4ionurr,ripronamnoro [prrJraAy
in4yrqii uamirnoro rroJrfl Ha ocHoBi pearrnnHux BJracrusocrefi TpaH3LrcropHr{x

crpyKryp.

4. I{innicrb Arrcepraqifinoi po6oru AJrq HayKH

Y 4ucepraqii :aupotloHoBaHo noni reoperlrqHi ui4xo4z, rr1o rpr,rBoprb Ao
rexni.{Hux piruenr, sri Ao3BoJrflrcTb crBopr{Tu pa,qionnrraiprcnalrni .racrorni

rleperBoprosa.ri in4yr<qii uarHirHoro i na ix ocnoei nucorouyunni
pa4ioauvriproaanrni rtpwrugu in4yrqii uarniuroro rroJr.f,. Uzrrr i nusHa.raerbcfl.

rtrinHicrr Auceprarlii ans HayKu.

5. IlparcrrrrHa qiuuicrr orpr{MaHrrx pe3yJruraris Aoc.riAxenHq

flpaxruuna qinHicm po6orrE rronrrrae y HacryrrHoMy:

- BAocrcoHaneHo rpvr cxeMorexHi.rHi piruennx pa4ionnuipronamnzx
qacrorHLrx [eperBopronauin uanrirsoro [oJUr: rreprue - naarnirouyrrruewit eJreMeHT

Xoua 3 qacrorHuM [eperBoproBaqeM Ha ocnosi ABo3arBopHoro ra ABox
6inoupnl4x rpaH3ncropin; Apyre - uarnirouyrtrur;uir ABoKoneKropnnfi 6iuorxpHnfi
TpaH3lrcrop 3 rracrorHr4M rreperBoproBarreM Ha ocnosi ABo3arBopHoro ra ABox
6iuonrpru{x rpaH3r.rcropin; rpere - rraarnirouyunrufi ABoKoJreKropnzfi 6inompHIafi
TpaH3rrcrop 3 qacrorHr{M fleperBoproBarreM Ha ocnosi Tpbox 6iuonxpnnx
rpaH3r,rcropie.

- ExcuepuMeHT€urbHo Aoc.uiAxeno xapaKTepucruKu rpbox
pa4ionzrraiproramnnx qacroruux [eperBoprosa.ris nuuipronarbnoro npr{Jra.ry

inayrqii uarnirnoro rroJrr:

a) uymrEnicrs repruoro napianry pa,qionzvripronamnoro reperBoploBaala

pa4ionurraipronamnoro rrpvrrra1y sMiHrcerrcs B Mexax sil 1,6 rfq/uTn npu
rvrarnirnifi intyrqii 10 rvrTn Ao 0,2 xlq/vrTn npu rvrarniurifi iH4yrqii 100 rraTn;

rroA€rJrbrxe KoJrrrBaHrur rryrnkTnocri yil, 0,2 rfqAvrTn lo 0,26 xfn/laTn e Aiaua3oHi

sl,riHr,r uarniuroi ingyrqii 100...1000 uTr e He3HaqHuM;

6) uyrnunicrr Apyroro napiaHry pa4ionnvriproramnoro reperBoploBarla

pa4ionuuipronamuoro rprrJraAy sN,rililoerrcs B sanexHocri nil 3HarreHHf,

gosHiruHroro MarHirnoro rroJrf,: upn in4yrcrlii ivrarnirrroro rIoJIt 100 rvrTn, uytluaicrs
rrplrcrporo craHoBurb 0,t765 xfq/vrTn, a rpu vrarnirnifi in,qyrqii 1000rr,rTn



0,L645 r<fq/N{Tr; 4ocnigxysaHuir pa4ionnrr,ripronamHzfi reperBoproBaq
pa4ionuuiprcnalrHoro rpuJla4y in4yrqii uarHiuroro Mae uafiueumy noxz6ry
neninifinocri, 3HaqeHHf, sroi He nepeBrrrrdye !,8Yo n 4iauasoni 0...300 rr,rT, ra 4,7Yo o

4iana:oHi 0,3. .. I T;
B) Tperll{ paAtoBl{Mtpronaluruz neperBoproBaq pa4ionrarraipronanrnoro.:

rIpLIrIaAy Mae pl3Hy rcpyrictr xapaKrepvc^ruKr uyuznocri rpu pisHorray pinni;,
MarHlrHol IHAyKIIII; gttt tH.4yrqii naarnitHoro rroJur 10 rvrTn .ryuunicrb craHoBlrrb
6nzemo 2,8 rlq/laTn, a \pr4 inAyrcqii uarniuroro rroJr.f, 1000 prTn uyuunicrr
craHoBl4rb 6rusrxo 0,83 xfq/rvrTr; nafi6inrura vyuunicm cuocrepiraerbc , rplr
rraarniurifi iHayrqii B Mexax 0...100 nrT.

Pospo6neno BrrcoKo{yuusuir pa4ionuuiproaa-nurnfi rpuJraA inayrqii
uarnifiroro rIoJIfl Ha ocHoBi peaxrznHr{x BJracrzeocrefi TpaH3ucropHr.rx crpyKTyp,
xxuit BllKopucroBye pa4ionranaipronanrHnfi qacrourufi neperBoproBatr, qo
cKJlaAaerbcf, 3 ABoKoneKTopHoro 6iuonrpnoro MarHirorpan:ncropa ra qacrorHoro
fleperBoploBaqa Ha ocHoBi tprox 6iuoupruirx rpaH3racropin. Pospaxonano fioro
uerpolori.rui xaparrepucrkTKLr.

6. Crpyxrypa ra sMicr gucepraqii

.{ncepraqifina po6ora cKJlaAaerbcr si acryuy, qorprpbox pos4inir, nzcuonrcin,
crlLtcKy BLIKopLIcTaHLIx Axepen ra AoAarrie. 3Micr Aucepraqii siao6paxae Mery
po6oru, ocnosHi 3aBAaHHrI, uponegeui reopernuni Ta eKcrrepLrMenraluri
AOCJIIAXeHHTI, OTpIIMaHI HayKoBO -TexHltIHl pe3ynbTaTll npI4KJIaAHorO xap aKTepy.

Y ncr)rni o6lpynroBaHo arrya-uuricm reMu 4racepraqii, csopuyrboBaHo
ocHoBHy Mery ra gaAaqi po6otu, Iqo posn'f,3yB€rrrr{cfl ArrA rr Aoc.f,rHeHrur, rroKa3aHo

HayKoBe i uparrzvne 3HaqeHH.r orpr{MaHLrx pesylrrarin, [p]rBeAeHi nayxona
HoBpI3Ha, 3n'.ggor 3 HayKoBI4MLr [poIpaMaMI{, rIJIaHaMn ra Br{KoHaHI{Mr4

.qepN6roaxerHuMu reMaMu, 3inHaqeHo oco6ucrufi BHecoK s4o6ynaua, HaAaHo

iu$opuaqiro upo anpo6aqirc pe3ynbrarin 4ocni44eHl, BrrpoBaAxeHHrr ra nayr<oni
uy6nircaqii sa reNaorc Aprceprarlifinnx 4ocli4xeHr.

V uepurorvr.v pogaini [poBeAeHo uopinnanrrruit anaris cfracHoro crarry
po3BLTrKy pa4ionzrvripronamnnx upunagin nnuipronanHa uapauerpin uanrirnoro
fIoJLf,. Posumryro ocHoBHi uaparraerprt, MerpoJrori.rHi xapaKTeptrcrktKur, rrepeBarlr ra
neAonirra pa4ionuvriprona-rrrnrx upzna4in s pisnuuu rkrrraMtt cencopia.
3aupouonoBaHo rc.nacu$iraqiro qacrorHLTx cencopia rracKy: pa4iornuiproea-rrrni
IJpvrnaliu s I\aarHirope3pIcrLIBHuMLI ceHcopaMr.r Ha eoerri laycca, nphrrraA],i- 3

aHi:orpou :auvrvt naarHirope3ldcropaM V, rrpuna1z s NdarHiTHlrMu ceHcopaMra Ha ocnosi
riranrcsroro uariHTope3l,Icrr{BHoro e$erry, rrpvrna1vr Ha ocHoBi cuiH-ryHeJrbHux
rraaruirope3rrcrl4BHllx cencopin, upuragin 3 ceHcopaMr.r Ha ocnoni .f,AepHoro

uarnirnoro pe3oHaHoy, npurra1kr, sri BLrKopr4croByrcTb flBrrrrla Ha4upoai.qnocri,
l;rpvIral.r s QeposoH.qoBLIMH ceHcopaMlr, [prrJraAr,r s nauinnponi4nuroBLrvtLr



CeHCOpalM[И ,ΠpИЛaДИ 3 ЧaCTOTHИ IMIИ ΠepeTBOp10BaЧ alM【И .

Ha OCHOBi ΠpOBeДeHO「O aHaJIi3y, 6yЛ o o61ipyHToBaHo BИ 6ip 6a30BOFO

ΠpИHЦИΠy BИ NllpI()BaHHЯ  lHДyKЦll :MarHlTHO「 O ΠoЛЯ, B ocHoBl ЯKOFO Лe)КИTЬ

ΠepeTBOpeHHЯ  iHДyKЦiI MiarHiTHO「 O ΠoЛЯ y ЧacToTy. B pe3yЛ ЬTaTi aHaЛi3y plДy

HayKOBИ X p06iT 3'Я COBaHO,IЦ O ΠiДBИコ:IИTИ ЧyTЛИBiCTЬ ΠepeTBOpeHHЯ  i 3:MieHⅡIИTИ

ΠoxИ6KИ BИ 昼`p:10BaHHЯ  iHДyKЦ iI Ma「HiTHOFO ΠOЛЯ MOiЖ :ЛИBOコ IЛЯxOIM p03p06Л eHHЯ

paДiOBИLIipK)BaJIЬ HИX ЧaCTOTHИ X ΠepeTBOpK)BaЧ iB 〔`arHiTHO「 O ΠOЛЯ. Pe3yЛЬTaTO:M

Hep:Ш O「O p03Д lЛy C BИ6ip HaΠpЯMKy Ta фOpMyBaHHЯ  3aД aЧ ΠOДaЛЫⅡИX ДOCЛ lД:ЖeHЬ .

y=Д pl理型山駆_ュ⊆辺山重 ДИcepTaЦ i1 6yЛ o BДOCKOHaЛ eHO MaTCMaTИ ЧHi MOД eЛ i

TpЬOX    paД iOBИNIipK)BaЛ ЬHИX    ЧaCTOTHИ X    ΠepeTBoploBaЧ io    MoД eЛЬ

paДiOBИMip:Ю)BaЛЬHO「O ЧaCTOTHOFO ΠepeTBOp:Ю )BaЧa MaFHiTHOFO  ΠOЛЯ, ЯKИЙ

CKЛ aДaCTЬ CЯ 3 CeHCOpa XOЛ Лa Ta  ЧaCTOTHO「 O ΠepeTBOpI()BaЧ a IIa OCIHOBi ДBOX

6iΠoЛЯpHИx Ta ΠOЛЬOBO「O TpaH3И CTOpiB, Д03BOЛИЛa ΠiДBИ IЦИTИ  ЧyTЛИBiCTЬ B

paД10BИMlpI()BaJIЬ HolM〔y ΠpИЛaДl lHДyKЦ ll lM[arHlTHo「o ΠoЛЯ,IЦo:MlCTИTЬ y CBOCiMy
CKЛaДi TaKИЙ ΠepeTBopI()BaЧ 。 30Kpe:Ma, ЧyTЛИBiCTЬ 6yЛa ΠiД BИ IЦeHa B ДiaΠa30Hi

BИLllpI()BaHHЯ lHДyKЦll lMarHlTHO「o ΠoЛЯ O…200 MlЛ  l CTaHOBИ Лa 020 1.Ц /Ml■ .

MoД eЛЬ  paД iOBИ卜Iip10BaЛ ЬHO「O  ΠepeTBOp:Ю )BaЧa  lMaFHiTHOrO  ΠOЛЯ,  ЯKИЙ

CKЛ aД aCTЬ CЯ 3 ДBOKOЛeKTOpHO「 0 6iΠ oЛЯpHOFO MaFHiTOTpaH3И CTOpa Ta ЧacToTHoFO

nepeTBoploBaЧ a Ha ocHoBi ДBox 6iΠoЛЯpHИx Ta ΠOЛЬOBO「O TpaH3ИCTOpiB,Д03BOЛИЛa

3M:eHEIИ TИ ΠOXИ6Ky HCЛ iHiЙHocTi ЯK ΠepeTBOp■oBaЧa TaK i paД iOBИLIip10BaJIЬ HO「O

ΠpИЛaДy iHДyKЦiI MarHiTHOrO ΠoЛЯ B ЦiЛolMy Д0 3HaЧ eHHЯ  l,89′6 B ДiaΠa30Hi

iHДyKЦ iЙ IMa「HiTHOFO ΠOЛЯ BiД O Дo 300 、ごI｀Лo MoД eЛЬ paДioBИLIip10BaЛЬHOFO

ΠepeTBOp10BaЧ a  lMarHlTHO「 O  ΠOЛЯ,  ЯKИИ  CКЛaДaCTЬ CЯ  3  ДBOKOЛeKTOpHOFO

6iΠoЛЯpHorO IⅥ :arHlTOTpaH3ИCTOpa Ta ЧaCTOTHO「 O ΠepeTBOpK)BaЧ a Ha OCHOBl TpЬ OX

6iΠoЛЯpHИx TpaH3И CTOpiB,  Д03BOЛИЛa ΠiД BИIЦИTИ  ЧyTЛИBiCTЬ  B  ДiaΠa30Hi

BИNIip〕OBaHHЯ  iHДyКЦiI MarHiTHO「 O ΠOЛЯ O…3001ご I｀Л Д0 3HaЧeHHЯ 2,41 KFЦ/MTЛ,B

ДiaΠa30H1 0,3‐ l TЛ ― Д03HaЧ eHHЯ l,25К
「

Ц/MTЛ。

=peTlИ
_pQttДlЛ  ДИcepTaЦ iЙHof po6oTИ  ΠpИcBЯЧeHO eKCΠ epИ:MeHTaЛЬHO:My

ДOCЛ lДDКeHHK)1,pЬOX paД10BИ卜1lpI()BaIIЬ HИX ЧaCTOTHИ X ΠepeTBOp10BaЧiB.IIa OCHOBi

BДOCKOHaЛ eHИX MOДe■eЙ ΠepeTBOp10BaЧiB 6yЛИ BИ
「

oToBЛ eHi ilx eKCΠ epИMieHTaЛЬHi

3pa3KИ ,Ta ΠpOBeДeHO eKCΠepИMieHTaЛЬHi ДOCЛiД:ЖleHHЯ ЦИx 3pa3К iB。

'Щ

JIЯ ΠepII10「O

ЧacToTHo「o  ΠepeTBopK)BaЧa  6yЛ o  ΠpoBeДeHo  ДOДaTKOB0  0Ц iHКy  BΠЛИBy

TCMΠ epaTypИo    Pe3yЛЬTaTИ    eKCΠ epИMiCHTaЛЬHИX    ДOCЛ iД)KeHЬ    TpЬOX

paДloBИNIip■oBaЛЬHИx ЧacToTHИ x ΠepeTBop〕oBaЧiB 6yЛИ ΠopiBHЯHi LIi"c co60K)Ta 3

TeOpeTИЧHИ:MИ   ДaHИ:MИ,  OTpИMaHИ IMИ   B  Дpy「O:My  p03Д iЛio  Pe3yЛЬTaTИ

eKCΠepИMieHTaJIЬHИX  ДOCЛ lД)KeHЬ  ΠlДTBepДИTИ  TeOpeTИЧH0  0TpИ MaHl  ДaHl.

MaKCИ IM[aЛЬHa   noxИ 6Ka   IMOДeЛi   CTaHOBИ TЬ   l,81%   ДЛЯ   BИΠaДKy

paД10BИN1lp10BaЛ ЬHO「O ЧaCTOTHOFO ΠepeTBOpI()BaЧ a lHДyKЦ ll lM[arHlTⅡ OFO nOЛЯ,ЯKИИ

CKЛ aДaCTЬ CЯ 3 ДBOКOЛeKTOpHO「O MiarHiTOЧ yTЛИBOF0 6iΠ oЛЯpHOFO TpaH3И CTOpa Ta

ЧacToTHo「o nepeTBoplo)BaЧ a Ha ocHoBi TpЬ ox 6iΠoJIЯpHИx TpaH3И CTOpiBo Ca:Me ЦeЙ

paДiOBИ l`ip:10BaЛ ЬHИЙ ЧaCTOTHИ Й ΠepeTBOpK)BaЧ :MaC i HaЙ 6iЛЬIⅡy ЧyTЛИBiCTЬ,ЯKa



craHoBI{Tb, HarrpuKJIaA, AItfl in.ayrcqii uarniuroro noJur B:1 vrTl, uyuunicm
craHoBl{ru 6rnsrrco 3:2,73 r<fq/uTr, a rpu in4yrqii uarnirnoro ronfl 8:1000 rr,rTn

uyuunicrb craHoBum 6rusrrco 5:0,85 xfq/uTn.
B .rerseproM.v posairi ALIcepraIIii pospo6JreHo crpyKrypHy ra rplrHrlr,rnoBy

cxeMy BklcoKoqyrrl,tBoro pa4iornuipronanrnoro rpuna4y in4yrqii rraarnirHoro rroJrfl

Ha ocnosi peaKTrIBHux BJlacruBocrcfi TpaH3ucropHux crpyKTyp, xt<vtit Moxe
Bl4KopllcroByBarucr n pisnzx raJry/3flx rrpoMucrosocri: ue4n.11rift, Merpojroriunifi,
Haniraqifinifi Ta inruux. Nrfl pospo6reHoro rpr4JraAy 6ym Br{Kopr{crasuit
pa4ionuvripronanrnufi .racrorHrafi rreperBoproBarr, xrufi 3a6e3[eqye nafi6insury
uyuurictr.

Crpyrcrypa BI{coKorIyrJIuBoro pa4ionnnriproeanrHoro rpLrJraAy in4yrqii
uarnirnoro rIoJIfl cKJlaAaerbcf, : rrairpolpoqecopa, KBaprloBoro pe3oHaropa,
cra6inisonanoi cI{creM}I xuBJreHHr, pa4ionnivripronalrHoro neperBoproBaqa ra
crrcreMu repMocra6inisarlii, f,Ka ui4rpnvrye cra6inrHy po6ory
pa4iorurvriprcnanrnoro reperBoproBarra B Mexax 53oC+0,050C. Eyno npoBeAeHo

Koltu'torepHe MoAeJIIoBaHHfl. qacrorHoro rreperBoproBaqa Ha ocnoei Tpbox
6iuonrpurx rpaH3ucropia, qo BxoAurb Ao cKJraAy pa4iornrr,ripronamnoro
leperBoproBaqa pospo6neHoro [pnJraAy, ;rKe Ao3Bonvno ni4rnep4uul
@yHrIIioHyBaHruI MoAenboBaHoro 6rory. Eynn po3paxoBani craru.rHi uoxz6rz, rqo
BxoAf,Tb Ao saranrHoi uoxu6ru pa4ionnrr,ripronalrHoro rpunaAy in4yxqii
uarniuroro IoJUI. BusHa.reHa cucreMaryr-una cKJraAoBa ocnonHoi uoxu6rra
pa4ionurraipronamnoro rrpvrna1y in4yrcqii uarnirnoro rroJur, flKa craHoBurb
6> =0,25 Yo.Busura,reHo, rqo ii rpannuHe 3HaqeHHr{ cKJraAae+O,7S o/o.

7. Ilonnora nucniTJreHHfl pe3yJrbrarin y HayKoBrrx rpaqflx i oco6ucrnfi
BHecoK r4o6yna.ra

Ha ocnosi pesynrrarin nayroBrlrx AocniANeHb aBTopa ouy6niroBaHo 3 crarri y
Saxoorx Bu.qaHHrrx 3 uepeniry AAK Yxpaiull, 2 crami B vrixuapo4Hzx
uepio4nuHr,rx BLIAaHurx, 5 crarefi y HayKoBo-rexni.rHlrx xypH€rJrax ra s6ipnurax
rrpallb HayKoBo-rexni.rH[x roHSepenqifi, orpuMaHo 4 uareHru Ha ropncHi rrao4eli

Yrpainz. Cepe4 3a3HarreHrrx HayKoBzx rparlb, 4 ouy6nixoBaHo B $axonux
BI4AaHHflx, rqo in,4eKcyrorbcf, n rvrixnapolnifi HayKoMerpu.rHifi 6a:i Scopus. Ananis
BHecKy aBTopa n rry6riraqii s nzraHr, nzcnirneHrlrx y Auceprarlii nora"gas, utro BHecoK

flpuryrn M. O. e cyrreBuM.

8.3n'ssorc po6oru 3 HayKoBHMH rrporpaMaMr{, rrJraHaMrr, TeMaMrr

Po6ora BI{KorryB€IJracb sriAHo 3 rocrrAoronipuuuz ra,uepx6ro.qxerHr.rMu
HayKoBo-AocniAnrauu po6oraMu :



1) 32-A-354 "Po:po6ra pa4ionurrripronamnux upncrpoin Ha ouroni

rpaH3ucropHl{x crpyKryp s ni4'eiuHutvt ouopou" (2013'2014 p.), JS Aepxannoi
peecrparrii 0 1 1 3U003 1 33 ;

2) 32-[-373 "Pa4iornnaipronanuri cencopz Sisnunrx BeJIHTILIH na ouroni
peaKTuBHr/rx BJracruBocrefi i siA'eN,rHoro olopy nauinnpoai4nuroeux ctpyrryp"
(2015-2016 p.), Nr 4epxannoi peecrpaqii, 0115U00|123;

3) "Pospo6ra uoAelefi Ta rrprrHrlrmoBr4x cxeM pa4ioenrvripronalrnux

rreperBopronaqin uarnirnoro rroJrf, ra ix AocniAxeHH-f," (2016 p.), J\b 4epNannoi
peecrparrii, 01 1 6U005 1 37;

4) 32-[-386 "Pospo6leHH.fl reoperr{rrH}rx 3aca1, rueroAie i nprana4in

nunaipronaHHr ra KoHTpoJrK) ra3oBoro cepeAoBulr{a Ha sificrroe[x ra qr,rninbHux

o6'errax" (20t7 p.), Ilb AepxaBHoi peecrpaqii, 0117U000573;

5) flporpaMu po3BrrrKy erreKrpoHnoi uporr,rucJroBocri Yrpainn sa 2015'2020

poKt4 "Enemponira Yrpuisu- 2015".

9. BiauosiaHicru anropeQepary srvlicry Arcepralrifi noi po6oru

Anrope$epar rroBnicrro erceirrroe gldicr Alrceprallifinoi po6orn, ii rraery ra
HayKoBy nonra:ny. B HboMy rroAaHo KoporKy inQoprraaqiro upo xoxnufi pos4in

Ar4ceprarlii, a rarox inrui Heo6xi4Hi aani. OSoprr,rneHHf, Al{cepraqii ra aBropeQepary

siAuosiAarorb BrlMorarvr MOH Yrcpainu.

10.3ayBa,IceHHЯ  IЦOД0 31MIiCTy ДИCepTaЦ iI

1. flepmufi pos4il Alrceprarlii naoxna 3HaqHo cKoporurr He po3rJrrAaloqu

Aer€rJrbHo pi:norvraHirrr paaionuuiprorarbHl4x upula4in ra ix cencopie.

2. He Mae orrr{cy, -,rKr/rM qr{HoM lylrtu BAocKoHaJIeni uareuarlr.IHi rraoAeli i Io
.rrKrfrx rro3urlrBHl{x pe3ynbraris qe [prIBeJIo.

3. Bigcyrne o6rpynryBaHHf, rrtroAo nu6opy rilrrocri uiAAiauasoHis npu

nineapusaqii Oynrqifi reperBopeHHfl: AIrfl rlepruoro pa.qionurvripronalruoro

rreperBoproBaqa o6paHo tpu ui44iarla3oHu, Affi Apyroro ra rperboro - ABa.

4. He BKa3aHo, flKrrM rrr4HoM, uil .rrac npoBeAeHHs eKcrlepllMenris 6yno

BpaxoBaHo BrrJrrB uarnirHoro rroJl,t rvrarnitnoi rinsu B crpyKTypHifi cxeui puc.3.l,
puc. 3.5 ra puc. 3.9 saqacrorHufi ueperaoploBaq.

5. rlorvry B eKcrrepkTMeHTaJrEHLrx AocniAxeHHrlx BTIJIT{B TeMleparyp}I 6y,
BpaxoBaHuit rrurue AJrf, oAHoro pa4iorurr,riproeanbHoro qacrorHoro neperBoproeaua?

6. Aorliirruo 6yno 6 rua1aru po3paxyHox SyHrqii nepernopeHH{ (a6o nicnur
rporpaMll .qrs ii pospaxynry).

7. B rercti po6oru eyctpiuaroTbc, Herouui nzpa:vr, orlvrcKvt.



1 1. BucHoBoK lrloAo eiluosiAuocri Ar{ceprarlii scraHoBJreHrrM BrrMoraM

Braxo4ruu 3 po3rJrf,Ay 4ucepraqii i :aynaxeur Ao uei, BBaxaro, IrIo
3ayBaxeHH, He crocylorbcs il rrpuHrlil[oBrrx [onoxeHr. 3a aKTyaJrbHicrro reMa,
o6csroNa BuKoHaHLIx AocniAxeHb, HoBr{3Horo i cryueuerr,r o6lpynroBaHocri uayrconrol
uoJloxeHb ra rpaKrrlqHoro qinnicrro, Aucepraqia llpnrylu Maxcuua
OnercanApoBllqa "Bzcoroqyrrrurluir pa4ionurraiprcnalrnufi npuJraA inayrqii
uarnitnoro [oJLrI Ha ocHoBi pearcrunHlrx BJracrnsocrefi TpaH3ucropHrrx crpyrryp" e

3aBeprxeHolo HayKoBo-4ocri4uoro po6ororo, n srifi orpr.rMaHo nosi HayKoBo
o6lpynronani pesyrbraru.

,{ucepraqifina po6ora ri4uoni4ae racropry cueqialrnocri 05.11.08
pa4ionurraipronamHi upzna4n i nuuorana u.n. 9, ll, 12,13 <flopxAKy npficyAxeHHrr
HayKoBax cryuenin>>, 3arBepAxeHoro rrocraHoBoro Ka6inery Minicrpin YrcplaiHx si.{
24 JIUTIH-f, 2013 p. Ilb 567 (is snainarrau), a if aBrop, flpraryra Marccuvr
OlexcaH4poBkIq, 3acJryroBye rpLrcyAxeHH.f, HayKoBoro cryrreH.f, KaHAuAara
rexni'rHllx HayK sa cueqiamHicrro 05.11.08 - pa4ionuuipronalrni nprua4ll.

OQiqifiHrafi ouoHenr,

AoKTop rexni.rHux HayK, AorIeHT,
Haqional r:nuilr, rexui.rHzfi yHinepcurer
<<KniscbKrafi nonirexHi.rHzfi iHcruryr
irr,r. Iropx Ciropcrrcoro),
ΠpOфeCOp Kaф eДpИ
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