
BIATYK

oifiuifinoro otroHerrra IIa Al,Icepraurrc Anapia Poftranosld'Ia Kysruara

<<3aAa.ra npo 6paxicToxpoHy B KAacI,ItIEifi i rcsaHTonifi rvrexauiur>>,

noAaIIy ua s4O6yrra HaJTK6BOTO CTytreIIfl KaHMAaTa ifi3urcO-uareMaTltrtlnl'Ix HayK

si cneuia,lrsocri 01.04.02 - reoperr{una ifirma

Aoc'flrHeHHgrexgolorifiAocl'iAxeusrr,rirpoo6'exrisraKoHcTpyloBauHxlrirtpo[pl4^aAiBsocraHlri

Aecsrrarrirrs [pu3Be.{r4 AO CTBOpeHHfl rrpficrpois i \'reroAraK, rIIO AO3BOAtrorb onepyBari{ oKpeMI4MI4

tvrixpouaCruHKaMl4, sKi nla-flslflIgTb KBaHTOTi sl.acrusOcri. llOrpe6a r nO6yAOni reOperuwOro

onr^cy raKr,rx crircreM crtprqrrHr{,ra nosBy Hosoi o6Lacd B KBaHToBifi n'rexaniui, xny Ha3I4BaIorb

KBaHroBoro in(fopMaruxoro. orpurraaui r niil pesyrr.srail4 o6iu-srcrb cyrreBl4ft nocryn n o6po6ui i

uepeAaui iusopuauii, uo e oco6nnso aKfyaLbHl{M B HaIII 'IaC. fOLOSHUna $ynxqiona',$Hrnv

eAeMeHroM upucrpoin, ilIo Morlr4 6 slificirrcBarr4 neperBopeuH-t{ i nepeAarauux in(bopvraIlii, e

rsaHrOsrfi 6ir, rO6rO, 4nOpinHeBa KBaI{TOBa CI4CTSMa' CTaHaMI4 -srOi iuOxna AefKO KepyBaII4

SonHinHiN[I4 B1AI4BaMI4, IIpu UboMy sCi fi CTaHI4 nOsIaHHi S6epiraru suCOKIafi cryniur

rcorepeHruocri Ha nporxs! uacy, Heo6xiAnoro AA-t{ sAificHeHH-f, scix onepauift. B}rKoHaHn's

KBaHroBr4x o6qrcleur Br4Marae no6yAoBr{ KBaHToBoro pericrpy - Ha6opy g Aecsrxis rltcxu (ur

vri.^nfiOnin) KBaHTOBI{x 6irir, xni vrONyrb IIOnapHO maeMoAiqTtr, IIIO neO6xil,nO 4'\x pea^'i3aUii

AsoKBa6iroBr,ffi BeHTrra.in. !,erorepenuix ra He\ocKoHalicrs KBaHToBI4x seHrl4^,in ilpI{3BoMTb Ao

Br4Hr{KHeHH-r{ KBaHroBr{x noxra6ox. TeoperlrvHo AoBeAeHo, tuo uooAuuoni noxu6ru s frvronipuicrro

Me*rnolo OAHiei rrlhrfiOuuOi Moxyrb 6yru ycylreHi wtxOpl'tCTaHHqM niAuOniAuvrx KBaHTOBI4X KoAiB'

a qe Ao3Bo1-fle rrpoBeAeHHfl 6egnouramoBl4x KBaHToB {x o6quc,reHl' BcraHosAeHo' uo qac

KorepeHTHocri xsaHronoro pericrpa 3MeHrrryerbc-fl eKcnoHeHllifiHo s xirlrricrro xnanronnx 6irin,

roMy rrr4TagH-s N{iHil{igaqii .racy Br4KoHaHHq oKpeMoro KBauroBoro BeHTIdA-fl, a raKoxt i sciei ixsroi

noc6iAosi{ocri (a,r.q pea,risauii neBuoro anropurnry) e Ayxe aKryaAbHoro 3aAaqea. Ha lasuil '{ac

po3r6qAaeTnc-s Aetcilga $iSnurulx CI,ICTeM -f,K KaHAuAaris Ha QOpvysanrlfl KBaHTOBnx 6irin'

3oKpeMa, ue QoroHr 3 pigHoro nol-rrpr43ailieio, ioHr s nacrui flayru, riuorermqni aHioHN, cI4creMI4 3

ualnponiAgfiKoBr4x ele1reHris a, TaKox, rracri4nKr4 gi cniHol,t Il2, wo BxoMTb Ao cKAaAy BeAXKI4X

oprauiunux MoLeKy,r n pi4ru,rx po3qr4Hax qr4 yrBoplororl Kpl4craduHy rparKy rBepMx ri'r'. Caue

AesKuM acrreKTaM no6yAonu KBaHToBr4x nenrlrnis ra xsroi .raconoi onruuigauii AAq cninoeux

rrl oAeleft i nplr cnxveH o o cHoBHy tracTr,{Hy po3r^tAyBaHoi lu ceprauii.

AaHa Mceprauiftsa po6ora, Br,rKAaAeHa Ha 150 cropiurax, cKlaAaerlcx i: ncqmy, uecrl4

posAi,rie, elrcHosris i cnlrcxy BI4KopI4cTaHOi rrJreparypn is 181 nocl{AaHHqM'



Y Bcryni o6rpyHrouauo aKryalbuicrt nponeAeurrx AocrtiAxesb, rloKa3aHo ixnifi 3n's3or 3

reMarlrKoro HayKoBrrx po6ir Qisuunoro Sary,urery AHY inr. InaHa Qpauxa, cQopuynroBauo Mery

i gal,a.{i AocniANeuru{, Br,r3Haqeno o6'exr i nperuraer AocrtiAxenHfi, KoporKo BI4KLaAeHo guicr

4uceprarlii, Brr.r{cueno HoBr{3Hy i npaxruvne 3HatIeHH,fl orprdMarrl4x y uiit pesyrurariB, po3KpI4To

oco6ucrufi BHecoK 3Ao6yBar{a, [pr{BeAeHo nepedr xoHQepeHuift ra cenaiHapir, Ha xicttx 6ylo

anpoboBaHo p$yAbrarrd AoclJAXeHb. - .:i

EpaxicroxpoHa - rle Kpr4Ba, -flKa orrcye rpaeKropiro r pearrsHolvry upocropi tvtix Anoiua

TotrKaMr4 s HaftroporrurirM qacoM npoxoAlrenHtr qacrl4HKra, uotllilqeHoi s gorHilrHe uole, B paMKax

Qopnrarrisvry r-a.acra.ruoi (uernauronoi) uexanixra. TpaaruiftHo icropiro rpo 6paxicroxpoHy

noqr4Halorb is po6om IZ.EepHya.i 1696 porcy, xo.{a iue s 1638 poui Lfarri,r.efi sanponoHyBaB BI4pa3

arrs 6paxicroxpoHrr, npalAa, rroMr,rlKoBr,rfi. B nepmouy posai,ri 4uceprauii nprreAeHo orl-flA

a.irepaqrpu, nprcnx.reHoi pisnr,rrrt napiaxrana gaAaqi npo 6paxicroxpony B oAiropiAI-Iux i

ueo4nopi4u[x gosHilrHix noa-flx B paMKax Hepel-f,Tl{Bicrcrxoi Ta pel.urllBicrcmoi rraexaHix.

Oqesr4AHo, ruo Kpr{Boi, aHarloriqHoi xlacw,suifr. 6paxicroxpoHi, n rraHrosifi rvrexaHiui

icHyeaur He Mox(e, Tlrr noai6Ha saAaqa Qoprvryl:oerrc-f, inaxure: zuainrv rauinrrouiau, frxuil

nepeBoAr{rr (fisrvuy crrcreMy is saAaHoro no.larKoBoro crarly n saAauufi xiHuesr{fi craH 3a

uafiroporulrfi nponrixoK-qacy. Icropix qiei :jaaa.ri, tKa po3roql,IHaerbcs Aecb y 2006 poui, raKox

Aeralbuo Br4KAaAeHa y EeplrroMy po3Aili.

B 4pyronry posAiAi anceprauii po3rl-flAaerbc-fl 3aAaqa npo 6paxicroxpogy qacrI4HKI4 B

rpanirauifiHoMy noai, saAanoMy Merpr4roro IllrapqlrilrAa. OrpunraHo araQepenllifiui pinHxHHx

6paxicroxpoHrr A ff cnocrepirauin, po3rarrroBaHl4x B3AoBx( ueT ra AAs niAAanenl4x cilocrepiraviu,

qr{ce1bHr,{Mu MeroAilMrd gHafiAeuo po3n'x3xr,r w{x pinnxur i o6.rficl.eHo qac npoxoAxeHrll{

6paxicroxpoHr4 y rir$rox [pocrr4x Br4naAKax. fLarauu-f, upo nooyAony i Bpa{rBaHH-fi e'qgi AAs

sAifrcHeuH-fl pp{y no 6paxicroxpoui se pmrl-f,Aa ocx. Orpunraui pesyLmarru e HoBI4MII i trlarorr

araAeuiquufr xaparrep.

OcHosHorc MoAeAAlg, .flKy aBrop Aoc iAnrye n 3-5 po:ailax, e cldcreMa Anox cniHis s:712 s

sonuirlrHrorray uarHiruorvry norr.i s pisrurvr Ha6opotrr napal,rerpin ssae\aoAii tr,tix cnisauura3 rloleM.

B rperronry pos4iai nu6payaMoAelb naae nilrvrinHi ria HyAs xx, yy, zz, xy, yx KoMnoHeHTI4

ssaex,roAii ra HeHylbosi ssaervroAii is sosHiurniu noa.eu, Enorr,ro{it uiei naoAeli sia6yBaerbc.s B ABox

igoLrosauux ui4npocropax Ii cranis 3 napalelbur4Mr,r i aHrrnapaAeALHIrMId cninarvlra. B roxuol,ly s

ni4lpocropin anrop 3HaxoAr,rr6 cniseiAuonenn-f, lvlix napaMerpaMr raltiruroHiaua, xri npr:noAxrr

AO UinirrlanbHofo qacy eBo^rouii cucreur4 3 rreBHoro nu6pauoro cTaHy s Aonir\rHlafi craH uboro x

ni4npocropy. 3Hony xr raKrd, w,r6r,rpatowr napaMerpl4, aBrop 6yaye Aesld xsaHroni eeunali, xxi

Bi4KoHyrorbc.rr 3a uiuiualrriytfr. .rae. Y ncix orpI4MaHI4x ua6opax napanlerpin rauilrrouiaHa

sosHiuui nols, rqo Airorr ua cniHn, pinui uyrlro. Aesxi 3 orpl4MaHux Ha6opiB BurlqAarorb

neQislruHo. Ha rraorc AyMKy, ue csiA.rilTb, rrlo oTpr,rMaui pesyLrraTfi AaroTb HI,IxtHro qacoBy Me}Ky

Br4KoHaHH-rr po3r -f,AyBaur4x orreparlift, (fisuuno peanicrr.IHirli rauiruroHiaHu 6yAyrr BI4KoHyBarI'I



ri x onepauii 3a 6iasmuft .rac. Bci orpuvaHi ranaiLrrouialv e yuirapuo exsinaneHrui lo

rauinrrosianin, orprnaaHr,rx B po6ori A.Carlini at al. (20A7) a,rs niAroeiAHlax KBaHroBI,tx seHTl4i.is.

Enolrouiro [oqarKoBffx craHin,.f,Ki r,rarot crrraAoni s o6ox ni4npocropax aBTop He po3rAqAae.

I{r x MoAeAb ia isorponuoro B3aeMo4ieio (xx, yy, zz KoMnoHenru pinui Ivrix co6oro, a xy ra

yx KoMnoHenru pinHi nyrr.ro) BuBtraerbcs y rrerBeproruy posai,ri. 3anpouoHoBaHo raxufr aMopI4rM

crBopeHH_r{ Aosi1.rHoro craHy rliei c}rcreMl4: rtoql4Haroql,t is notlarKoBoro craHy 3'ii.

aHTrdnapa e1bHrrMr4 cninanau 3a Br,r3Haqeuufi npolrixox vacy cr{creMa esor\nqioHye nia aieio

NrixcuiHosr{x B3aeMoAift, noriru Airorr MfiTTeBr4M iunynrcou rrlanrirnoro rlo^,t{ oAHoqacHo, a^e 3

pisuuvr Ha[p-f,MoM, Ha Kox(eH cuin. Taxuu cnoco6oM cr4creMy MoxcHa rlepeBecru e AoniArHIafi cran

ocrilr,rra [poueAypa BHocr4rb AocrarHro rirrrxicrr napauerpin. Berrop uboro craHy Mae BI4rAqA

po3KAaAy Illrr,rilra. OAHax Urc rpoqeAypy HeMoxluno pearr.ieyrarl4 eKcnepr'IMeHraAbHo, roMy

aBrop ilporroHye clpo[IeHy rpoqeAypy, auarrorivny 3anporloHosaHift B rlorepeAHloMy po3AiLi, xra

Ao3BoAse nprrroryBarr Aorir$nufi cran r uil,npocropi anrrnapalelbHl4x cninis. BrxoprcroByloql4

eKcrrepr{Meuralrsi Aasi o6.ildcr\eHo napaMerpr4 AaHoro oneparopa ALr Aorr,riluKoBoro aroMa

SocQopy n rparui xpeuniro. HauprrciHqi posAiny rpa$iuuo noKa3aHo qacoBy sarrexHicrr cryneHr{

noli6uocri pea,r,isauii KBagroBoro BeHruAs neBuoro Br{Ay rlpll 3acrocyBaHni ouucanoi npouea'ypl't'

Posr1..trA qiei N uoAeni [poAoBXeHo n ut.stolvry poo4i,ri. Tyr, soxpeMa, BcraHoBAeHo, rqo

MHoroBrrA, Ha rKoMy sil6yBaeruc-f, eBolloui-fl cl,Icrel\ala e ropoM. BI4xoAx'ru 3 o3HaueHHs siA,A,ar\i

uix cra:rauu <Dy6ini-Cra4i orpr,rrraaHo Merplll(y rlboro MHoroBr{Ay, .t{Ka, 3po3)Milo e uerpl4Ko}o

ropy. 3naftAeHo Kpr4Bi nocriftnoi sanlyranocri Aa.s pisurx noqarKoBl4x craHie ctlcreMl'{.

B mocromy pos4irr,i AocliAxeuo esoruouin cniHy s:1 s nocriilHonay uarnintorvry noli.

BcrarionleHo, rqo nona nia6ynaerbcr ua ABoX MHoroBI4Aax, lxi e cQeparuu pisnoro paAiyca.

Orplruauo Merprffiy ur,rx Mnorosr,rAir. I{i pesyrr,marl4 y3arallHeHo na cnin seAXqI4HI4 s>1'

3nafiAeiro, uo eBo1roui-fl raKr,rx cniuis ri46ysaemcs Ha sf1 nlnorosuA,i AA{ qi,a.ux cniriie i s+ll2

ruHoronraAi Arr.s ninqiLux cniuin. Bci qi MHoroBrdAId e cOepaMI,I, paliyc sKr4x 3aAeNurr siA

BeAI4qI4HId cniHy i fioro npoeruii laanics z.

Ei.Lruicrs pesyrsrarin po6oru e HoBrlMr{ a6o cyrren[Mll y3araAbHeHH-flMI4 siAoi\'Mx.

PasoNI3 rr{M l,o po6our e uesui 3ayBaxeHruI:

1. !,exrr,ru QoprrryruonauHr{M 6paxye rowrocri i qirrocri, HanpI4KAaA "... o6'{ilcA.eHi

pirnxgHx 6paxicroxpoHr4 ..." (crop. 46), *... yMoBId z Q.32) Ao3Bol.flIorb 3reHepyBaru loriqHufi

oneparop (3.31) sa N{iHiN,ral,ruraft qac..." (crop. 65), "feHepynaHru{ uboro yuirapnoro oneparopa

ni46yraescs B3AoBxr reoAe3r4quoi ua nil,npocropi ..." (crop. 68), novulKoBo Ha3BaHo orleparop

NOT oneparoporu SWAP (crop. 68) i r.n. Y Bltcuosrax Ao Ko)KHoro posli,ry uacnpan4,i nepe.Liueuo

iloro ocuonni PesYLrrarx.

2. Bparcy e nopiruxul, 3 p$ylbrarault iuurrx arropir'

3. gacutrxa si cniuorvr s:Il2 Oopturye xnanrosufi 6ir s sosHiruurouy varsirHovty noli,

ToMy KBaHTosi seHrrali c.,lia KoHcrpyroBaru i rrrininrisynaru .{ac'lxHroro BI4KoHar{H,t{ 3 Bpa-qrBaHH-sM

rlboro Qaxry.



OAHax qi sayBaxeuu.rr He 3nr,rxcyrcTb gara,uHoi nucoroi ouinxu arceprauii i, 3oxpeua,

4ocronipHocri oa,epNaHrrx pesylbrarin ra nucnonxin, sxi sa6egnetryerbct Bl{KoprcraHnxn'r 4o6pe

anpO6Onanllx, a TaKO)K CfIaCHI{x MaTeMaTI4qHIlx uerOAin,.f,riCfiO ny6a,iraUifi

,4gcepraHT nporBr,rB cBoro BrlcoKy HayKoBy epyauuiro, sN,IiHH-fl poor'xsyrau cxrraAHi ra

axryanrHi Hayroni gaAa.ri. TeoperuuHe 3natreHnr i npaxrruna qiruricrr ocHoBHI,Ix noAoxeHb,

pesynrrarir i sttcHosrin 4ucepraUifiHoi pO6orr He BI4KAlIKaIorr cyvnHiny. -:

Arrope<[epar Ar,rceprarlii Aocrarnro rIoBHo i npanunruo nepeAae ii sluicr.

Bci norroxeHHf, p$ylbrarr,r i nuurosKr,r avrceprauifinoi po6orr uosHicrrc siao6paxeHi y

HaBeAeHr{x y po$ori HayKoBr{x crarrfix i re3ax, ari ony6rrironauo y B}IAaHHtx, uo BxoAsrb B

neperrixra, 3arBepAxeui BAK Yxpaiuu.

BraNaro, uo lrcepraqifina po6ora I(ysrivrara AHApit Poiuasonuqa <<3aAaqa npo

6paxicroxpoHy B rlacu.nrift i xsanrosifi naexaniui>> e rpyHToBHIlM Ta oprrinamuuna AocrriAxeHHqM

i saAoso,\rHrre Br,rMorana <flopxAKy rrpIrcyAXeHIUI HayKoBI4x cryneHin i npucroeHHs BqeHoro

3BaHrur crapuoro HayKoBoro cninpo6irnl,IKa), 3arBepA)Keuoro rocrarloBolo Ka6inery Minicrpin

Yrpanru siA,24 Ar,rrrH.rr 2013 porcy Ns 567, a Kysrrr,rax AHapift Polaanosu.I 3aclyroBye npI4cyAXeHHrI

ftorvry HayKoBoro cryrreru KanAr,rAara Qisrro-nrareMarl,IqHux Hayr si cneqiarsnocri 01.04.02 -

reoperr{rrHa Qioura.

Cr.H.cu.

Iucruryry rlisuxu KoHAeucoBarrux cl4creu HAH Vrpainu

r.Q.-na.H. T.e .Kpoxrvtanrcsxufi


