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o$iqifiuoro orroHeHra -flxuvra Pouana CrenauoBrrqa

Ha lr,rcepraqifiny po6ory Ienuyx KarepnHu lpuropinuu

nYgocxouaJleHufl HayKoBI{x ocHoB MoAeJrrcBaHHfl guuamivuux npoqecie

rinsiAauii upllxonJreH b 6ypunr noro iHcrpyMeHTa),

[peAcraBlenoi na s4o6ytrq HayKoBoro cryneH-rr AoKTopa rexni.{uux HayK 3a

cueqiaruuicrro 05 .05. 12 - Mautranu na$:rosoi i rasonoi npoMacnonocri.

Anryansuicrr, po6oru.

ilrr_ crBopeHH.f, cnpIa{TnHBHx yMoB HopMaJrbHoro SyurcqiouyBaHH-tr ncix

ra.ny:efi exoHoltixtt, a HaATo sa6esneqeHus eHeprerrr.ruoi HesareNHocri fr

coqialrso-eKoHoMiqHoro po3BlzrKy Yrpainu oAHHM : upiopurerHux ra crpareriu-

HI4x 3aBAaHb e sSimlxeHu.s o6'euin uz4o6yrKy ByrneroAHie. {e cranrrb aKryanbHy

3aAarry LIIoAo :6imureuu-a 6ypiuHs HoBr,lx cBep,qnoBr,rH. O4uierc s npo6;reM nprr

Sypiuui e BI,IHI4KHeHH-a ycirxrux ycKnaAHeHb. Tari yMoBr4 rracro crrpr4-rlor6

BHHHKHeHHTo anapiff. Haficrnarniui uonaiN HHX non'-ssaHi s ilpuxoflreHH"rrMr4

6ypunrnoro iucrpyueura, rqo Moxyrb ri46ynarvr cfl flK nia qac rpoKnaAaHH-fl i

npoqeay 6yp.iuux aBepAnoBnn. 3a npoMr4cnoBr{Mu ilatr4Mkr, SrvsrNo 30 % asaptir.

npulraAae Ha 3JraM ra sigrszHqyBaHHr 6ypr,uruoro incrpynaeura i eleueurin

6yprmuoi r<orouu sHacriAoK [puxorrJreHHf,. Touy 4ocli4xeuux AuHaNri.{Hux

npoqecin, uo siA6yBarorbc-f, ni4 .rac sraBimHeuux 6ypuJrbHoro iucrpyrraeHra Marorb

BaxJrI{Be npaKTr4r{He 3Har{eH*fl Anfl eSexumHoro ycyHeHH-{ noAiSsax aeapifiuux

noaifi. Bi4rar, crBopeHH, y3aranbHeHr{x yui$ixona:aLrx naoAelefi Sararoposttaipur,rx

lyputrcuux KoJroH upra nixniaaqii [pr4xonneur i amopraruin pose'rsauHr oAepxa-

Hr4x cucrem is neniuifinux 4u$epeur{ianrHux pieu.aur e aKryanbHolo HayKoBo-[pI,IK-

na4Horo upoSxelroro. Toiuy Arrceprauiffue Aocni4xenux Jleeuyx K. f., npI4aB-flr{eHe

AocniAxeHHro Ar4Hauixu npoqecie, rqo eiA6yBalorbcfl niA .{ac eaei.rri,HeuH.fi npuxo[-

rreuoro 6ypranrHoro iucrpyMeHTa Mae [paKTHrrHe 3HarreHH.f, Ta e aKTyaJIbH]IM.
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CryuiHr o6rpynrosaHocri Ta AocronipHocri HayKoBrrx rroJro)KeHb, Br{cnosmin i
t.-

peKo MeHtaqifi , cQopruylboBaHr{x y Aucepra rlii.

flucepraqifine locri4xeNur Mae AocrarHbo o6rpyurosaui ocuorHi uayxoni

finoJloxeHH.f,, [IIo Bl4HocflTbcfl Ha 3axr4cr. lIpN qroruy KopeKrHo AoBeAeHo oAepNani

reoperuuui rBep.qxeHHf. CnpouoNuicrp HayKoBr4x pesylmarin ui4rnep4xeHo

r{I4ceJIbHr,rMr{ eKcleprzMeHTaJrbHr4Mr,r AocniAxeHHflMra ig 3anyr{eHH_sM anapary

HteroAin rolrt' lorepuoi a,rre6pu ra MareMarr4r{Horo MoAenroB aHHfl .

Hayrcona HoBr{3Ha Ar{ceprarlifi uoi poOour

Y 4racepraqifiuifi po6ori Jlenuyr K. f. orpr{MaHo Hr{3Ky AocrarHbo BaroM?rx

reoperuqHl4x pe3ymrarin uoAo crBopeHH-s NaeroAiB ra sacoSin is N,roAerroBaHH.fl

AuHalai.{ul4x [pouecin uiu qac rir<niaaUii ilpr{xo[neur 6ypunbHoro iucrpynaeura.

IIonriN sux rari pe3ynbrarr4.

Bneprue

- c$opuyJlboBaHo i po:po6neHo Meroa Spnrqifiuux aBroKoJrHBaHb rqoAo ;rir<niaaqii

[pirxolneur 6ypunbHoro iucrpyrvreHra y [oxuJro - cKepoBaHrx cBepAnoBr4Hax;

po5o.rufi uHKn npoqecy sasimHeHHx 6ypranrxoro iucrpynaeura yAapHr.rM

cnoco6ou po:5r,rro Ha rrorr4pl4 erarru: nepwuti Har.f,ryBaHH.f, KoMiloHoBoK

6ypu:rcuoi rcorouz, rqo :'e4uauo 3aMKoBolo naporc; dpyeuu - po:riu 6ofixa;

mpemiil -.yAapHa n:aerrao4ix KoMIIoHoBoK 6ypulrrroi xo:roura; uemeepmuil

siAHosreuns ricrx y@py.

P osp o 6neHo MameM s m uq Hy .uo d en o

Ho6y Anr 4ocri4Neuu.a 4rauauixu nuniruHeHHs rrpi,rxo[neHoro Sypra:muoro

incrpyueHra rrpr4 :6ypeuui Sprar<qifr nux aBroKonr.rBaHb;

ydocxouaneuy AJu AocriAxeuus 4raHauixu sr4eimHeuu.fl rrpuxonneuoro

Sypn nnHoro i ncrpyMeHra rrrJrqxoM HaHec eHH fl y Aapy ;

uoei trnfl 4ocri4xeuux .{uuauixu srsiruHeuH.fl rrpuxorneHoro SyprznrHoro

iucrpyuenra 3a AorroMororo nosgonxuroi i uouepeqHoi ai6paqii y BHIIatrKy

3acrocyBaHH, roBepxHeBux i rnz6uHnux ocul4n.aropin.

focniduceruo i ot4iueruo

- BnJrHB napaMerpin naexaHiriHux npuurpoiB Ha crarlrqHi ra 4rzHauiuui crra4oni cul

!l
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i uaupyxeur B norepeqHr.rx uepepi:ax 6ypunruux rpy6 ra e$exrunuicm

nunimHeuHx 6ypzJrbuoro iucrpyueura.

Cmooperuo

* MeroIHKy oAepxaHH-rl aHaniTu.rHr4x 3arexnocrefi [ils. yrpuMyBanE,HI,Ix cr,rJ{ Ha

ocHoni ydou<ouaneHozo MeroAy BI43HarIff{Hf, Mex 3oH ripr4xorrJreHHrr ra nuAireuH.q

Air.qHox : pisnr,rlr cryrleHeM o6rucuesus KoJroHr4 6ypunurnx rpyS ripcrxoro

ilopoAoro rro AoBxHui npuxonJreHHr;

KoMnJIeKc KoM['IorepHI4x IlporpaM Anfl AocniANeuHx 4uuauiuHax upoqecin

NlexaHi.ruux cl4creM Ha ocHOBi crpyxrypno-opienroBaHoro nigxo4y rpr4 peanisaUii

AuHaMi.ruux llo4elefi.

flp a rcru.r H e 3 H a rr e H Hq p e3yr srari s Ao c.n iAxe H Hfl .

flpar<ruvne 3HarreHHf, oAepxaHr,rx y po6ori pe3ynbraris uor-srae y ni4nurqenui

e$errnnuocri nixniaaqii anapifi' roB'fl3aHrzx is npr4xonneHHrrMu 6ypl.lmHoro

lHCTpyMeHTa, I nlArBepAXyrOTbC_rr :

- cnigoqrBoM npo peecrpaqirc aBropcbKoro npaBa ua rnip Xle 76636

Koan'rumepua npozpatwa <Ilpozpaua dnn pnpaxyHKy cneKmpa

Yrpaiua.

Sypunuruoi'

K o no Hu (Rang e Dr il I Str in g) ;

* nareHraMu ua xoptrcui MoAeri Ns 104433, 108599 (Ilpucmpoi' dnn ycyHeHHn.

npuxonneHb npu 6ypiuui), Ns 129396 (Bunpnunnu cmoedypa ceepdnoouuu), Nt

13 07 07 (Kani 5p amop wapou,u<o euil);

* BlpoBaAN(eHH-,rM y [paKrr4ry ninni4aqii aeapifi IucrpyKrr{BHrrx AoKyMeHrin, arci

p erJraMeHryrorb Br{KopucraHH.f, yAapHr4x i ai6paqifi Hr4x nplrcrpoin ;

- Br{Kopr{craHuf,M pe3ynbrarin po6oru y HaBqanbHr4x Kypcax ui4roronxu Saxinqin

ocniruno-rnani$ixaqifiHoro pinnr Sarararp 3a cueqiarsHicto 185

<Fla$rora3oBa iuNeuepifl ra rexHonorii> Inauo-(DpaHKiscrxoro saqiosarbHoro

rexui.rHoro yHinepcr{rery uaSru i rasy;

- aKroM BnpoBaAxeHHfl pe3ynbrarin 4r,rcepraqifinoi po6oru s T:OB <lure-p6yp>

IITA, IIHA|I dHTTEX> i TsOB <Ha$rora3rexHorlori-q).
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flosuora ni4o6paxteHHfl pe3yJlbrarir 4ocriAxeuHs n ouy6,rimoBaHr{x npaqax i
t.

anropeQepari.

Teoperuvui ra rpaKruqHi pesynrrarLr Ar.rceprauifinoi po6orra nonuicrro

sHcsirreno y uy6nixaqirx, Iuo BxoA{Tb .qo nepenixy $axonux Br4AaHb i ratysenux

3aKopAoHHI,Ix xypHanax, Td AocrarH;o anpo6onauo Ha uaqiona.rrbHr{x i
naix<uapogHnx xousepenqirx. 3a uarepia:ranru Auceprarlii ouy6nixoBaHo 25 crarefr,

13 re3 y nrarepianax HayKoBr4x ronsepeuqifi, 1 cni4oqrno rpo peecrpaqirc

aBTopcbKoro npaBa ra 4 nar.eHTr,r Ha Kopr4cHy MoAenb.

AnropeQepar i4enruunufr 3a :rr,ricrou 3

Ar{ceprarlii i locrarHbo noBHo ni4o6paNae ocnonui

orpuuaHi sgo6ynauel,r.

OCHOBHHMII rIOJIOx{CHH-trMI{

ii uayxoni pe:y.rrnraru, rqo

Crpymrypa ra ouronuufi :pricr 4racepraqii. flncepraqix cKnaAaerbc.f, :i
Bcry[y, ceMI4 po:ginin, 3ar€ulbHrrx BI,IcHoBxie, cnzcKy Br4KoprrcraHr{x Axepen is 3 18

uafiueuynaur, 6.qoAarxin. OcuoeHa qaarr4Ha Ar.rceprauifiuoi po6oru Br4KnaAeHa Ha

282 cropiHKax i uicrzru 101 przcynKr4 ra 39 ralrruqn. 3aransuwfr. o6c-sr 4racepraqii

craHoBHr t 449 cropinorc.

lucepraqifiua po6ora crpyKrypoBaHa ai4nonigno nocranlesifr sa"{a.{i

AocniANer" 
" 

i cKnaAaerbcfl is Bcryriy, ceMrr po:ginin, eucuonrin, cnncKy

Br4Kopr{craHr4x Axepen i urecuE .{oAarxis.

V ncryni no4auo 3arzlnbHy xapaKTeprrcrrrKy i o6rpyuroBaHo axryalrHicrn

Al4ceprarlifinoro 4ocligxeuu.u: c$opuynboBaHo Mery ra 3aBAaHH.{; [peAMer i

MeroAI4 4ocnigNeur; BKa3aHo 3B'f,3oK TeMr4 Ar{ceprauifruoi po6orr,r 3 nrraHaMr4

HayKoBI4x 4ocni4Nenr; BH3HarreHo HayKoBy HoBr,r3Hy ra ilpaKTHqHy uinsicm

oAepxaHl4x pesy,rrrarin; HaBeAeHo niAonaocri rqolo uy6nixaqifr s exaginxorc

ocoSucroro BHecKy s4o6ynavxz ra aupo6aqii pesynsrariB Ar4ceprarlifruoro

Aoc,riANeHHs.

Y nepruony por4ini <CyuacHi naexanir{Hi cnoco6u nircsilarlii npaxonJreHb

6ypunrnoro iucrpyueHTa> s'.flcosaHo ilpurtr4uar BTTHHKHeHH{, Buil\r i laexaHi.{Hi
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ciloco6n nixni4aqii upaxonJleHb 6ypr,rnruoro incrpyMeHra, rexHoJrorii i rexHi.rHic.'
saco6u nixni4aqii ycix nzAie nppxo[neHb MexaHi.{HHN{[ cuoco6auu, rrpoBe4eHo

ornflA cyr{acHux MareMarl4r{Hr4x uo4erefi ereMeHris Sypoeoi Bexi. y po:giri

c$opuynboBaHo sa4avi .{ocniANeur 4rauauiuuoro npoqecy nunilrneHgx

Iipr4xonneHoro 6ypunruoro incrpyMeHur.

3 HarereHoro ananisy craHy rrocraBJreuoi upoSJreMr4 eurixae axryalnuicrr

HayKoBo-IIpI4KnaIHoro 3aBraHHfl rrloAo po3Br4Tr<y i y4ocKoHaneHHfl MareMarr4rrHux

uo4e.rrefi i cuoco6in eusimlieHHq npuxouneuoi KonoHH Sypunruax rpy6, Uo

clrpxMoBasi na : a6 esue.{eHH.rr eS er<rznuocri nir<siaauii anapii.

y ApyroMy porgiri <MoAerrcBaHH, rpr4xonneHb 6yprzlruoi rpySu>

po3rn-f,Hyro ctroco6u suzrtarleHufl uicqr po3TarxyBaHHfl ra iurepnalin npnxoilneHH-f,

Sypunrnoi rolouu i xyr oxotIJIeHHflTpy6 ripcrxoro nopoAoro. A raxox MeroAr4, rrdo

Ao3BoJrflIorb orpuMara BenzquHy posuo4ireHux rucrip o6rucueuux 6ypramHax

rpy6 B ocboBoMy ra pa4ianbHoMy naupxrrr<ax. 3a oAepxaHuMr4 reo$i:uuHr4Mu

ila]F'wMW IIpo KoHraxrnufi TI4cK vrix ripcrKolo ropoloro i rrpuxorlJreHr4Mu rpy6ar,,ru y

$ii<conaurzx nepepi:ax 3oHLI upuxonneHH-f, 3anponoHoBaHo HoBy MeroAraKy

uoSyAonu Synxuii po:no4ineHoro rrlcKy MeroAoM irrrepnonxqii.

O4epNaui ana:rirra.{Hi aareNuocri, 3a flKkrlrrrlr oqiurororr ercrpeuamui

3HarIeHH.r{ iurerpalrHl4x cI4JI irpnxonneHb Ha xoNnifr 3 rlux 4i:rxuon, a :a nigoMHMH

MeroAI{KaMrI Bl43Har{arcTb BHtrrI npr{xonneHb Ha nia4irieHr{x 4irituxax Sypunruoi

KonoHI,I. BctanoereHo ix 3n'.qsrz 3 rpaHr{r{Hr4Mr4 3Har{eHHr aeQoprrtallii i

Ha[pyxeHocri 6ypraJlbHl4x rpy6, HacaMrrepe.q Ha neSegue.{uzx (ropr43oHTalrbHr,rx ra

roxHrlo-creponanrax) ni4pi:xax 6ypunruoi r<olosu. Ha niAcrasi ilpoBeAeHH.rr

Aera-rbHoro aHarisy: uicqx, ueN i BI4Ay rpuxorneunx 1ypurrbHoro iucrpyiraeura,

HanpyxeHo-Ae$opltoBaHoro craHy rpy6 3arrponoHoBaHo MeroAHKy nra6opy

nafieSexrusHiuroro cuocoSy nixsiaarlii anapii.

3a pe3ynbraraMr4 rpoBeneHl4x AocliAxenr 3arporouoBaHo r<oHcrpyr<qii

Burtp-rlMn-f,.ra cron6ypa cBepAJroBHHr4 i ruapourxoBoro xani6paropa, xxi Ao3BoJ]flrorb

BHnprMnflTI4 cron6yp cBepAnoBHHIt rIpH ycKnaAHeHHf,x (o5ea.rrax, 3ar-tr}xr<ax), a

TaKox ropyluyBarlI peoHoMHi B'ssi 6ypi,rnruoi xolosu si criuxauu ripcrrcoi

nrpoSru npu rrpoxoAxeHHflx i posxo4Nynauui 6ypanrnoi xorionu.

Bidzyx o@iryiiluozo onoHeHmcr, d. m. u., nporlecopa -flxuma Pouaua CmenaH,oe uqq



V po:4ini rarox y3ar€LnbHeHo peKovrenAauii qo,4o ronepeAxeHH.q pi:ullx
t.,

BuAin lrpplxonneHb: nepeilaAy rr4cKy, rrpwJrvlrruHb Ao cririox cBep.{noBkrHar, ocr4traur i

o6sarie nopi4, 3arflxoK i saxrzurcBaHb 6ypr.rnlurax rpy6, [riuHHocri uracru.rritax
:

nopi4, caruurzi<in.

y TperboMy posairi <PospoSxa Ar4cKperHo-KoHTHHyanbHHX nao.4elefi

rueimueHHs npllxoilneHoro 6ypunrnoro iucrpyueHra)) Bneptue po:poSleuo

MareMarI4rIHy MoAenb Aunalriru 6araropo:naipuoi MexaHi.{Hoi cr4creMr4 <6ypoaa

Be)Ka - NrexaHisM In{ nixni4aqii upuxonreHb - 6ypunrna KoJroHa - ripcrxa ropoAa).

3aupouoHoBaHo aJIropI4TM locriiANesns KoJrr{BaHb cracreMu 3 po3[oAiteuulru

napaMerpaMu Ta 3ocepegxeHr,rMrz MacaMr4 6araropo:uipnux xoucrpyxqifi

np l4xo rn e uoi xorio uu : i : r,i i i*irrMpr npyxHo - i uep ui ituuttu xap aKrep r4crr{KaMi4.

Buepue cSopuyxboBaHo ra po:n'xsauo 3atraqy nixnilauii upuxouneHb

Oypn:uHoro iucrpyMeHra upu 6ypinui r"ra$roBr4x i ra:osux cBepAnoBr{H MeroAoM

Spuxqifiul4x aBroKonHBaHb. Ilora:auo, rqo ropyrxeHnx nepio4uvuocri Konr4BaHb

3aJlexurb ni4 napavrerpin 6yponoi sexi (uarepia:ry, uloqi roneperrHoro rrepepisy,

upyNnocri cercqifi 6ypznruoi roronu), a eapiroaauuxu unx4xocri Ta rracrorr4

KonI{BaHb raJleBoro KaHara MoxHa HanarrrroByBaru r{acrorn I(oJrI4BaHb, inrepnam,r

pyxy i cuoxolo, ckrny BI4cMI4KyBaHHfl rpraxonreuoi Sypmnruoi xolouu.

IlpoaHariisonaHo ra o6rpyHroBaHo ueo6xi4lricrr srraAxyBaHHr ei6parlifi xoloull

Oypunruiax rpy6, BI4KJIITKaHI4X HaBaHTaxeHHf,Mrr, qo ii yrpuMyiorb. TaroxJ\ o t'

3anponoHoBaHo arlropr4rM AocriAxenr KoJrrrBaHb Oararopo:lripurax npyxHo-

4e S opnaoBaHl4x Irpl4xonneurax rpy6 y roxr4n o- cKep o BaHr4x cBepAnoBr.rHax.

Ha ocuoni uponeAeHoro auaniay Brnr.rBy rxBuAKocri niaiffvraHHf, TaJreBoro

6toxa, ananriryAlz i .Iacrorra s6yprosamuoi cLlr?r y BepxHboMy nepepisi anapifisoro

I(oM[oHyBaHH.a 6ypunrnoi xoroun BcraHoBJreHo, rqo :Silrurenus urnugxocri

niAiftvrauux ni4 A,2 go I na/c cnpr4r{r,rHroe 3pocraHHq aNauriryAr{ rrrBnAxocri (coJroBr{))

npl4xonneHH-rl y 1,5 I,75 pa:in, a s6iruureHH-f, rracroru :6ypronalruoi cvrru

eiSpaqifiHoro npucrporo z2 tro 8 fq- Ao 3MeHrxeHH.fl qieix anauniry,{kry3 *3,5

pa314.

y qerBeproMy por4ini <<Ma:reuarurrHe MoAenroB allfl. poSora y,4apHoro

uexauisuy AIrfl xixnilaUii upuxorrJreHb)) Bnepue po:po6leuo MeroAr{Ky
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MareMarr4qHoro MoAenroBaHHs Ar4HaMiKH MexaHir{Hoi cucreuia <6ypona KoJroHa -
c.

ygapuufi MexanisN{ - ripcrr<a nopoAa) upu auailrueuui rpnxonneHoro 6ypunuioro

iHcrpyrreura.

Bueprue 3anporroHoBaHo ydapuuu npoqec nixniuaqii upuxonJreHb 6ypr.rnrnoi'

KoJroHr4 po:6iarz Ha qorupv erarrv,3acrocyBaBrxi4 Ao orrr4cy .flKoro Aea uiAxoAra:

nepwuil - 3a reopiero f. fepua, IrIo Aae 4ocronipui sHaqeHutr y.qapHoro

iunynrcy, aJIe ne ni4o6paxae rprararicrb yAapy i nilnosiAHo 3arrexuicru yaapuoi

cr4rrv ni4.racy;

dpyzuu - MeroAoM rrJrocKoi xerari Ceir-Benana i reopii npyNlrocri, .4rx .f,Koro

Bfleptue po:po6neHo MeroAxry no6yAoBrr xBaJrboBoi giarpairau yAapHoro irtanymcy.

Y gucepraqifiHifi po6ori pospo6rreHa MeroAr4Ka Brl3Har{eHH-rr i .{iacemHoro

4ocri4xeHH, crreKTpa qacror aimuux KoJrr4BaHb anapifinoi rounoHoBKu SyprznrHoi

KOIIOHT.T, -f,Ka AO3BOJLf,e OAepXaTr4 3aKOH BI{MyrXeHI,IX KOIIHBaHb KOJIOHU 3A MO}KJIA-

eocri BrrHr4KHeHH, pe3oHaHcHr4x flBrrrq, a y pffiyrurari ilpoBeAeHrax 4ocriAxeub

ocHoBHrrx 4raualriuHux xapaKrepkrcrr{K yAapHr4x upucrpoin. Ilpoaua:risoeaHo i

oSrpynroBaHo eSerruniricrr po6orN flca YS 2038, ri4paeniuulix yAapHrax

uexasi:uir fYM[ 195 i ZSJIZXJ 808 ans KorroHr4 3 ABoMa cexuixuu (xig 6ofrxa

Bapro snlvparu 10 - 30 cu) ra 3 rpborua cexqi-ulua (xi4 6ofixa peKoMeHAoBaHo

nu6nparu 50 - 200 cvr).

Teoperuuno ra y pe3ynbrari .rucernuux 4ocri4Neur o6rpyuroBaHo, ruo

ecpexrrannicrr po6orri yAapHoro Mexanisnry neoSxiAuo oqiHrosarw 3a Berr,rqi{Horo

ygapHoro iuuynrcy, a He 3a MaKcr{MaJrbHI4M 3HaqeHH-f,M yAapHoi cwtw., yHI4KHyBIuI4

npr4 uboMy rrepeBHuleHHfl fpaH[rrHux HaBaHTaxeHb ra HanpyxeHb.

[ocni4NeHHf,Mrr Br{.f,BJreHo, rl1o rrrBnAxicrr nixnigaqii nprzxouJreHb 6ypunruoi

rpy6a 3anexr.rrb ni4 npyxuocri nopoAr, rqo ii npr4rucKye. Hafruru4Arue BAaerbcfl

susirrHr,rtu 1yputrbHy Konouy is cyrnr4HKy, .qoBrrre i: rqe6euro, cynicr<y. Bi4rax

KoHcTaryerbc.[ rio ],{apnzfi irruynbc nJlocxoi xnuri si :6imueHH-sM ckrlru rucKy

nopoAr{ ua rpySy Mae MeHIrIy rpunanicrr fi inauylrcnufi xaparrep.

Taxox y po6ori 3anponoHoBaHo Ao aaapifiHoi xounouoBKu 6ypranruoi

KoJIoHH BBecrH uroprrrurop, rqo yMoxnl4Burr sdim murr4 rprznanicr t, y[apy i xx

uac,riAor< yrcpsufi iunynrc. Ha ocroni upoee4eHr4x AocniANesr npoi{ecy nixBilaqii

!
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rpHxorrneHb Sypralrnoro iucrpyueura yAapHr4M cnocoSou is Br{Kopr4craHH.sM

aMoprH3aropa BcraHoBJIeHo, Iqo s6imrueuH-x xopcrxocri aMopru3aropa [pr{3BoArzTb

Ao 3HHX{OHHII qacrorHoro cneKTpa 6ypunrnoi rolouu. PeroueuIoBaHo aMoprr{3aTop

po:uirqynarlr Ha nilcraui 0,4-0,45 AoBxr4Hr{ o6naxHeuoi 6ypnnrHoi rpy6u,

ni4paxorauoi siA Bepxy ii simHoi qacrtrHr4. V qrouy BHnaAKy MaKcr4MaJrbHa yAapHa

evra 3aAoBonbH-fle yMoBy uiquocri i uonaA 85 % yAapHoro iuny:rtcy nepeAaerbc-fl

ri4 y4apnoro Mexauisnay ro Micqq npr4xorneHHfl, a BeJrr4qHHa rpr.r r-IboMy yAapHoro

inany.xrcy Br43Harraerbcs xopcrricto aMoprr43 aropa.

Y u'sron'ly po:giri <Marelrarl4qHe MoAenroBaHHfl nixnigaqii npuxonneHb 3a

Aol1oMorolo oclll4nflropin> Bneprue po:po6neHo Ar4cKperHo-KoHTr4HyanbHy MareMa-

TI,Ir{Hy MoAenb 6ypranruoi xolosu 3 rroBepxHeBrrM i rrtu6raHuau ni6poupr4crpoflMr{,

xxi :6yprororb no3Aos)KHi a6o nonepeuni KoJrr{BaHH-rr.

Ha ocHoei po:po6:reurx MareMarur{Hr4x uo4erefi cKnaAeno xolru'rotepui

nporpaMl4 Anfl 4ocrii4Neuru AHHaMi.iHHx npoqecie y npuxonneuifi 6ypwn utit

xoloni, .sxi :6ypeui ocul4nrropoM, a raKox r{HceirbHr4x 3Har{eHb or4JIoBI4x

xapaKTepl4crl4K, uiquocri Ta uepeAavi eueprii Ao 3oHZ npuxotrJreHHfl, 3a AorroMororc

xroi upoallarisoaaHo ra odrpynroBaHo po6ory si6paqiffHr4x npncrpoin In-f, oqinxu

nu6opy uafieSer<runuiuroro cuoco6y surimHeHHfl npr{xorrreHux Typwtauvrx rpy5.

Ha ocHoei ilpeAcraBJleHl4x pesyrirrarin 4ocri4xeur Bnnr4By uapaiuerpin

niSparopiq (anauniry4lkr, qacrorl4, KoHCTpyKTHBHux oco6ranocrefr, ulo Br43Harrarorb

BHrnf,A s6ypronanrnoi cutru), a raKox Micrry ix ycraHoBKr4 Ha e$er<runuicrr

nnsimHeHHs upuxouleuoi 6ypunrnoi rpy6u c$opnrynboBaHo raxi Br4cHoBKr4 i

perconaen4aqii:

noeepxneni ei6paropu 3 tlo3gonNniryr s6ypeunxna 3acrocoByBa'rv Ailfl

:6ypenur KoJII4BaHb ua uirirzx cBepAnoBtrHax i uararuroByBarr{ ocqun-f,Top Ha

[epuy pe3oHaHcHy r{acrory;

rnz6uuui ni6paropu 3 no3AoBxuiu :6ypeuuxna Korrr4BaHb Ha r.nm6oxax

cBepAnoBHHax i ualaruroByBaru ni6ponpzcrpifr Ha Apyry a5o rperro BnacHy

Hacrory Sypranruoi xolouu; s.a ua4uuSorux cBeptrnoBr4*ax AoilitrHo

BI4KopHcroByBarI4 ocrlun-f, ropr4, u{o :6yprororb rorepeqrii nyraqifr Hi Konizs a:n:rrfl .
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IloxasaHo, lrlo gi g6imueHnsN,r e'.qgxocri
t,-

euepri-a Br{MyirreHr.rx KoJrr{BaHb cfiaAarorb, a

3pocrarorr nonilrso.

rrpoMr,rBanrnoi pi4raHu arruliryAa fi

HarrpyxeHHtr B soui trpr4xonneHH.[

Auani:ou cKnaAeHHx Mo.{enefr i o4epNaHr,rx eKcnepr4MeHTaJrbHr4x AocriiA>xenr

BCTaHoBJIeHo, ruo .qn-f, HaKouuqeHH, nafi6irrrruoi neru.ruHu troreHqianuroi eueprii

niSponpucrpifi ueo6xi4uo po3rarxoByBarv Ha ni4craui, u1o cKnaAae 0,35-0,5

AoBxI4HLI o6naxHeuoi 6ypanruoi rpy6z ni4 nepxy ii ninrnoi Lracrr4:nu, a y Br4naAKy

HanalltryBaHHfl ni6poupucrpolo Ha sraci{i qacrorH, BHrrle rpeTboi, ocqr4nsrop

AoqirrrHo po3TalxyBarr4 {KoMora 6ruxrre Ao 3oHr4 rrpnxolneuur, ocr<iJrbKr{ :6ypeui

si6pauii Moxyrb rrpr{Becru 4o pyfiuyBaHH, Sypnnruzx rpy6.

y IIrocroMy po:aini <Burun rraexaHi.{Hux eracrueocreft uarepialy Ha

HallpyxeHo-4eSopr,aonasufr craH rpLrxonJreHr,rx 6ypu;mnnx rpyS> po:poSleua

MareMarur{Ha MoAenb er4simHeHHq nplrxonneHoro Sypnnruoro iHcrpyueura

yMoxnL{BJIIoe, IIIJrtrxoM rrucerbHux Eocri4NeHs, qe Ha erani [poeKTyBaHHfl.

nonepeAxyBarv MoNrusicrr BrrHr4KHeHH-rr npr4xolneHb y po:ni4aHux i

cnporHo3oBaHHx reoJloraMn ne6esue.{Hux 3oHax. focnigxeHnx AnuaNri.{unx

npoqecin uiA qac sueiruHeuux 6ypurrbHoro incrpyueHra yAapHutr a5o ni6paqifruriu

cnoco6arrara roKa3aJII4, Ir1o Anfl e@errrannoi nixeilaqii anapii neoSxi4no

saSe:ne.IyButkr.sKoMora 6inrrurafr iuuynnc yAapHr4x a6o :6ypeuux ni6paqifiuux cul,

ypaxyBaBrrrr4 rroKa3HaKrr nriqirocri uapepiarrin 6ypunruux rpy6.

Y poSori po:po6rieHo peKoMeulaqii ulo,qo nia6opy nrarepiany ra peNuvrin

po6oru yAapHoro rpucrpolo. 3aupouoHoBaHo oluparw uafie$exrusHirrufi cuoci6

nixriaaqii npuxouJreHb 6ypunrnoro iucrpyMeura 3 orn;rAy KoHKperHoro nnnagry i

pospo6:rxru nocriAosuicm ix 3acrocyBaHHq, a y BHnaAKy r{epryBaHH-fl pi:uux

cnoco6ie ueo6xiguo cnrparucfl Ha cyxyuuicrb HaKorrr4qeHoro 4ocni4y ra :iSpauoi

iu$opnaaqii npo rrpvrlv:au BHHr4KHeHnx arapii Ta Brracrpreocrefi rraarepiary, 3 .fiKoro

Br,rroroBJreuo rpy6ra.

y cboMoMy posgi.ni <<[Lhxxx npaKruqHoro Br4Koprrcra*Hfl pe:ynrrarin

Aoc,riANenr ripr4 nixriaauii uprzxonJreHb Sypranruoro iucrpynaeHra) Ha ocuoni

3ailponoHoBaHr4x HoBHx MareMarHr{HHX uo4erefi Ta po3po6rieunx HoBr{x MeroAI4K

Teoperl4r{Horo AocniINeHHq npoqecin, rqo Br4HrrKarorb y npr4xorrneuifi xonoui y
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BII[aAKy 3acrocyBaHHfl yAapHHx MexaHi3MiB i ocuunqropir Anfl BlrrimHeHn.s
a.

6ypnrurzx rpy6, cKnaAeHo nporpaMu Anfl napaMerpnrrHr4x 4oc.rri4Neur.

IlparruuHa qiuuicrr oAepxaHrrx y Ar4ceprauifiuifr poSori pesylrrarin

Bi43uarlaerbc, HoBTIMI4 KoHcrpyxqixuz [pllcrpoin, pospo6lenuuu y cuinarropcrni:'

trp14crporo-Bl4ripflMrrr{a cron6ypa cBqpAnoBHHH i ruapourKoBoro ratri6paropa,

rlpu3HarIeHl{x Anfl :SepeNeuur 4iauerpa cBepAnoBr{Hrr ilpor.sroM poSorz ropoAo-

pyftuinHoro iucrpytreura, :a6e:ne.reHH.f, TorrHoro rIeHTpyBaHHfl BeprrrKanbHr4x i

IIoxI4no-cKepoBaHI4x cBepAnoBr4H, a raKox rigpannivHoro yAapHoro rrpucTporo ra

rlpl4crpolo [nfl ycyneHH.,r [pr4xonJreHb. 3auponouonasi y4apui uexaui:vru

yMoxnuBJlloiorb ycniruno nixnigonyBarur rari npr{xonneHH-s f,K 3aKJrr4HroBaHHf,

cnprauraneui na.4iHHsNa croponriix npe4l,rerin y cBepAnoBHHy, 3arrrnaMyBaHH.r,

3ByxeHHtr Nono6in. MexaHisNala Ilboro rrrly Marorb ilpoory KoHCTpyKrIirc i seraKi

BerI,IrIHHLr cHJIoBI4x xapaKTepr4cruK 3a paxyHoK eneprii, HaKoflur{enoi upyNnorc

4e$oprurallielo 6ypranruoi xorosu. 3auponoHoBaHa y cnnanropcrni rcoucrpyrqix

rlpl4crpolo An.[ ycyHeuH-f, rrpr4xorrneHb yMoxJrr4BJrroe Brr3Haqarr4 Tpr4Banicm yAapy,

yAapHy ckrlry, 6yayearu ygaprrufi iunymc pyxonroi qacrHHH Syprzlruoi xolosz

MeroAoM reu:ouerpii, uo 3HaqHo ni4riaulye ro.rHicm Br43HaqeHH.f, Ar4HaMi.{Hrax

xapal(TeprIcrl4K y.{apHoro npl4crporo, a raKox yMoxnr4Bnroe AocJri4Nynarra BnJrr4ts

Qisnuuux uapauerpin rprlcrpolo Ha e$exrmnuicru froro po6oru ra cyrreBo

ni4nuulyn aru uagiirui crr poSoru.

TaItoN y pos4i:ri npe4craBneHo pospo6leni <Iucrpyruiio 3 Br4Kopr.rcraHHr

yAapHHx upucrpoin ilnfl nirni4aqii npraxonrreHb 6ypznrnoro iucrpyueHry) ra

<Iucrpyrcqiio s BIzKopI4craHHfl ocrlr,rJrflropin 4nr nirni4aqii npuxouneHl, SypultHoro

iHcrpynaeHry). O4epNaHi y po6ori pe:y:mrarr4 MoxHa Br4Kopr{craru Anfl iloAaJlbrrrr{x

AocliAxesr ra y.(ocKoHaneuHfl icuyrouux iuxeuepuax vrero4in Mo4eJrroBa:o:r,fl

.qtruauiqsux npoqecin y 6ypr.rmuux KoJroHax Ha craaii ix [poeKryBaHH.[ it,

KOHCTpyTOBaHHq.

y BrrcHoBKax rro po6ori neperiveuo ocuoeni uayxori ra npaxr:uvui

pe3ynbrarr{ BHKoH aHHx locliAxeur. .

Y AoAarrcax HaBeAeHo crrrcor< ny6niraqifi sa reMoro Ar4ceprarlii, uporpalaui

KoAI4 Ha rvrosi Maple SyHrci{ifi An.f, MoIeJrroBaHH.r grauauivuux ripouecie rir<niaarlii

4

Bidzyrc o$itliriuozo onoHeHme, d. m. u., npoQecopaflxu",wa Po"uana Cmenauoauqct 10



npI4xorlneHb 6ypunruoro iucrpyuenra MeroAoM Sprarcqifiui,rx aBroKorruBaHb,
t.-

yAapHIaM i ni6paqifiHrzu cnoco6auu, IHcrpyrqii 3 Br4Kopr4craHH-f, Mexalri.{uux

cnocoSis nixsilallii upraxouJreHb 6ypunrnoro iucrpyMeHra, a raKox npeAcraBJreHo

aKTI4 BnpoBaAxeHHfl pe3ynbrarin 4rzcepraqift noi po 6orra.

3aynaxeuun ra aucrcycifrui trorolxeHHq Ar{ceprarlifrnoro 4oc,rigxceunn

SafaJroM:

1, 1I.2.4 -qK niAoNao, QopnayJrroBaHHf, Pexoneu4arlifr sia6yBaer6c.s Ha ocuoni

nepenipr<Lr Ha npaxraqi oAepxaHr,rx eKcnepvMeHT€LJrbHr4x pe3ylrrarir. Tyr 4aerrcx

nocnnaHHfl Ha nigouy iucrpyxqiro. BiaraK He :posyniino -qxi N Synra slificueHi

eKcriepr4Meuralrni AocniAxeuus.

2. Buuronxl4 Ao po:4irrin u. 1.4,2.5,3.4,4.4,5.4,6.5, 1.6 rportis4xi ra

rroAeKy.qn Marorb ouucosr4fi xapaxTep, Iqo y Ae{Kr4x Br4na.{Kax yHeMoxnl4Brroe

BCTaHOBI4TI4 HayKOBy HOBr.I3Hy TO|O r{H TOrO pe3ynbTaTy, e nOCrlJraHH.[ Ha

nireparypui Axepena. Moxriuso xopemHirue 6yro 6 c$opuyrrroBarr4 4erilrra
qirxax res.

3. n.2.1 ta2.2, a raKox u.6.1, Bcryrr 4o po:4iny 5, a raKox{ u.5.1 Ha c.165 -
168, rcryrl Ao po3Aury 7, a raKox n.7 .1 Ha c. 228 - 231,234 - 236,238 * 240,242 -
244, 253 261 Nticrqru ana-uis nireparypnNx AxepeJr, roMy uro iuQopnaqiro

Aoilinruiure 6yno 6 uoAasaru B nepuorray poagini.

4. 3 rexcry n.4.12 He3po3yMiro sxiaurr eKcreprrMeHraJrbHr4Mr4 Aoc:riArxes-

H.f,Mr{ i nrauiproBaHHfl Kopr{cryB arrr4cb Als uiArnep.{xeHH-f, qucJroBr4x 4oc:ri4>reHr.

5. Ha c.213 - 216 npe,4craBJreHo reoperr{rtri naarepiarru. Tuw He MeHrrre, npu

orliHroeauui nanpyNerio-4eQopMoBaHoro craHy 6ypranlurax rpyS BapryBano dparra

3a ocHoBy eKcrrepr4MeHTairbui nuupo6onynauux, sAificHzsruu xo.{a 6 craugaprui

runpo6onyBaHHfl Ha po3Tflr-crr4cK. MoNna 6yno 6 raKolK :Aifrcriiaru 3-D

MoAenroBaHHf, HanpyxeHr4x craHie cKopucraBrrrr{cb oAHr4M 3 flporpaMHax

cepeAoBr{III.

6. n.6.1 . C.205 npeACTaBJreHe tro.rrcHeHHflBrputri lriqHocri Ha.qro clpor]eHe.

HanpyNeHo-4e$opNroaaHr,rfr craH B rirax Br43Harrarorr :ri4uo vrero4in i pinuxur

"rriuiituoi reopii rpyxHoc:ri ra orliurororr roe$iqiesrra iureucunsocri HarpyxeHb
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eignoni4no Ao KoHKperHoro rr4ny 4e$oprtaoBaHoro craHy, a raKoln ouip pyfiuy-e.-
BaHHro. Bi4rarc, BapryBano crrr4parnefl Ha po6oru B.B.flasacroKa, O.H.Porutauina,

IO.H.Pa6orHoBa, B.C.Inauosoi, B.I.lloxuypcbKoro, e .I.Kpux<auincbxoro,

B.M.Iracisa ra iu. Bgqru xoqa 6 ni4ovry uouorpaQiro llaHacrcrc B.B. <Mexauuxa

KB a3r{xpynKoro p a3pyrrreHu.rr Marepr4aroB) ( 1 99 1 p. ),

7. Ilo4anaru BZ3HarreHH-f, B reKer:i 4ucepraqii uexopeKTHo, uepe46auaerbc.s

u1o Qaxinui nonoAirorb repMinonoriero, 3oKpeMa s NaexaHixra laarepianin.

8. Y rer<cri Anceprarlii He sanxAr{ Aorpr4Myerbcfl craHAaprua reprnrilro.norix,

3oKpeMa: 3acrocoByerbefl nucris <nopir uiusocri rpy6), (ilorarJrr4sicrr MeraJry),

<<rpurrxicrr>>, ((Mexa rprznrxocri>>, (ttpLInHrtauHfl)), <uafiAauquxu nrr,ruuocri>>,

<ropo:ifiua crifixicm>, ToLrIo, Tpannflrorbcfl nesiAnosiAHi iro3Har{eHH"fl rpauuqi

nrusuocri, Taxox rpaln-flIorbcfl oxpeui pycr.r3Mr4, HanprrKnaA: TeH3oAarr{HK,

ycraHoBKa rorqo. Y rexcri po6orr,r e or<pevri ueaAani 3Boporr,I, He:Ha'rHi orII4cKI,I,

Hanpr{Knaq Ha c.78 :a^sirarleHo <creueui o6po6xia noBepxoHb)), Tyr 6i.rmrue nacye

rltrearur <xxocri o6po6neirux noBepxoHb)), ua c.88 y uyuxri 3 ue uirixoM 3po3yuiro

npo xri MeroAr4 frAemcs.

B rofi xe qac ueo6xiAuo 3ayBaxr4Tl4, LIIo 3a3HarreHi :aynaxreHHfl He Marorb

rrpr{Hrlr4noBoro xapaKrepy, Ho 3Hrrxyrorb BzcoKoro HayKoBoro pirHx 4Iacepraqii, a

clprrMoBaui rinsxu ua ii norparrlaHHtr i 4ononueunx.

Br.rcuosorc rlpo siAnoeiAHicrr Aucepraqii BcraHoBJreHHM BHMoraM.

OqiHroro.rra po6ory 3araJroM, MoxHa :po6urz BucHoBoK, rrlo luceprallifrua poSora

Ieuuyx Karepuuu fpuropinHr4 € 3aBeprireHoro HayKoao-AocriAnoro poSorolo, .f,Ka

Br{KoHaHa Ha BHcoKoMy reoperurrHoMy i npaxrzr{HoMy pinHi, i sacryrorye Ha

no3rrrr{BHy oqinxy. facepraqix Mae nnyrpiururo e4uicru, Hailr4cala rexHi.{Ho

rpauorrio. O$opu.neHu.,r Ar.rceprai{ii i anropeQepary gAifrcHeuo Ha cyqacHoMy pinui

ra niAuoni4ae ncinr nunaciraru Minicrepcrna ocniru i uayxa Yr<pairira uoAo

troKropcrKHX 4acepraqifi. Hayxoni roroxeHHr i npai<ruuui peroueugaqii

o6rpyuronaui, ocHosHi pe3ynbrarra rocriAxeHb, ulo rTpeAcrasrelii y nySnixaqixx,

uonuicrro ri4o6paxarorb cyrb po6oru. 3vricr anrope$epary rlinror'a silnoBiAae

suicry ra ocHoBHr4M rroJroxenHf,M ArrceprauifiHoi po6oru.

.
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,.{ncepraqifina po6ora <<Y,{ocxos€LJreHH.rr HayKoBr4x ocHoB MoAenroBaHHfl
l.-

AUHaN{i.{Hux rpouecin nixsiaaqii upraxorrJreHb 6ypunrHoro iucrpyMeHra> BiAuoniAae

BI4MoraM uyuxrin 9, 10, 12-14 <flopx4Ity nplrcyAxeHH{ HayKoBrlx cryueuin>,

3arBepAxeHoro IlocraHoBorc Ka6inery Minicrpin Yxpainu JYs 567 ah24.07.2013 p.

ra r{uHHI4M BuMorana MinicrepcrBa ocnirgr i riayru YxpaiHu, a ii aeropxa Jlenvyr

Karepuua fpuropieHa 3acnyroBye Ha rpr4cyAxeHH.rr ifi nayxonoro cryileH, AoKropa

rexsiqxux HayK 3a cuerliamuicrro 05.05.12 MarrruHr4 uaSronoi ra rasonoi

npoMlrcnoeocri.

O&iuifinvfr ououeur, npo@ecop, AoKrop rexHiuur4x HayK,

upo Sec op xaQ egpra rexnoJrori.rHoi ra upo$ ecifr noi ocriria

fporo6raqbKoro AepxaBHoro rreAarori.{uoro

yuinepcurery ivr. Irana (DpaHra P. C..f,rcuu

/3,o-rur //a a,f,u*/
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