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H a Ar4 c epraq i fi uy p o 6 ory T up nuta B ol o4zNa up a B acuJr b o Br.rq a
"3a6egneqeHH.,r 6esarapifinoi po6oru lypunurrzx rpy6 r

Br4.f, BJIe Hr4 Mr.r eKc[Jryaraqifi nr,rrrara Aes eKTaMH", [OAaHy H a a4o 6yrrx
HayKoBoro cryleHs KaHAHAara rexniqnzx HayK sa cueqianrHicrro

05.05. 12 - varuzrru na0roeoi ra ra^:onoi rpoMucJrosocri

1. Arcrya.nrnicrr reMr{

IIpu cnopyAxeHHi na0ronux i rasoBr4x cBepAnoBr.rH BaxJrLrBe 3HaqeHH.f, Mae
sa6e: ue'reHH.f, 6esanapifi uoi po 6or u dyputrrrr oi rcononu.

PyfinynanH, eJleMenrin 6ypraJrbHrlx KoJroH uos'.s3aue si cueqnQixoro 6ypinHx.
flpu'rorvry, Hd BeJILIKI'IX rru6uuax BoHo BrrcHaqaerbcf, ,qouinyrouurra B,JII4B.M
eiAuosiAHux crrJloBrtx Sarropin, ro6ro BeJrr4qr.rHoro, Hanp.rrMoM Ta xapaKTepoM
eKclJryarallifinux HaBaHTaxeHb, IrIo Br.rHlrKarorb B upoqeci 6ypiHux ra c[ycKo-
niliftrvranbHlrx onepaqifi, xrci :ytuoBJllororb po3BrroK y rvricqxx norrrKoAxenr rpiulun
B rrorepeqHoMy nepepiri rina rpy6u.

3a6esne'IeHH, na4ifinoi ra 6esueqnoi excnlyaraqii 6ypnnrnoi xolouz BuMarae
ni4anrqeHoi ynarla 4o oqinronanHfl BzrflBrreHr4x rrpu rexHiuuouy 4iarHocrysaHHi
ge$exrin ra anali:i eKcrlryaraqifinux yMoB rpra upufinxrri ni4noniAnoro
iuxenepHoro piueHnx.

Y sr'xsxy 3 IILIM, po3paxyHKoBo-eKclepr{MeHTzurbHe oqinronauH.f, yMoB, 3a flKux
uoreHrlifiHo MoxJIlIBe flolepeqHe pyfinynaHH, enelaeuris 6ypunrnoi ronouu, e
aKryanbHoro HayKoso-rexHiquorc upo6JreMoro.

fligrnepgxeHH-f,M aKryEIJIbHocri nr6pauoi reur4 Ta Harrpf,MKy AocniAxeHH.,r e
bzutuPr4ura.flfrtt rl pe3yJlbrarlB B paMKax HayKoBo-AocliAnux reMaruK: ,,Hayxoni
ocHoBI{ crBopeHHfl Ta paqiona"nrnoi erculyaraqii naSrora^:oBoro o6la4nauyrfl Ta

BLIKOpLICTaHH.TI 11 peeynmarin HayKoBo-Aocliffrux

iucrpyvreHry" (Horraep AepxaBHoi peecrpaqii - 0l gg4o0577g), ra ,,Hayrono-
opranisaqifini sacaltLr HapoqyBaHHq nra4o6yrrcy nirqusHsHux Ha6rn i rasy ra
gunep cnSixaqii rocrarlaHH.,I eHeprerltqH[x pecyp cin Ars niAs1rqeHHr eHeprerrquoi
6esuerz Yrcpainn" (Houep AepxaBHoi peecrpaqii - 0115u007099).

) Oqinrca snicry Arrceprarlifi uoi po6oru

flzcepraqix Trapnuqa B.B. cKJlaAaerrcg si Bcryrry, il'flTr4 po:4irin, sncnonxiu,
c[LIcKy BI{KopI{cTaHuX Axepen is 130 nafiueHyBaHb rua 12 cropiurax, a raxox 4
AoAatrin na 22 cropiHrax. Po6ora uicrurr 53 pucyuKa ra 23 ra6tuqi. Ocuonnufi
slvricr Aucepraqii BI{KJIaAeHo Ha I42 cropiurax. 3ara6sufi o6csr gncepraqii
craHoBurr 17 9 cropinor<.'
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Y nepu,touy posdini HaBeAeHa npo6nenaaruxa rrr{TaHHf, Ta o6ryynryBaHHrr
t.

HarrpflMKlB .uocni.[xeHr.nanprnaxia uayronux AocniAxeHb. ,{ano Aer€rnbH}rfi ananis ariapiit, cupuquHeHrx
BroMHt4Mu pyfinyaaHHrMrl ereuesrin 6ypumnoi xoronn. BnronaHo orurf,A po6ir s

rIHTaHb orliHt<lt ix nanpyxeuo-4eQopMoBaHoro craHy. Tarcox [poBeAeHo auaris
\aeroAie i saco6in rporHo3yBaHHt 4onroeiuuocri ereuenrin 6ypnnrnoi ronoHN.

B pesynrrati ousuy nireparypHux Axepen ra anarisy anapiir n 6yponorr,ry

"Yrp6ypra":" uigrnepAxeHo, rqo

6esarapifinoi po6orn 6ypunuroi
nzpiureuzx i nosux 3aAarl. 3naxaro.rv Ha rle, aBTopol,r c$opMynboBaHo Mery ra
sa.qa.ri Auceprarlifi Hoi po6orz.

y dpyeouy posdini olucaHo MeroAprKlr eKcleprirMeHT€urbHux 4ocri4xenr,
no6y4onani ua ocHosi uexasircu pyfiHynauHf, Marepianin i aAanroeaui 4o Merrir ra
3aBraHb po6orra.

:

Tpemiu posdin upucnxueuzfi oqiuroeanuro N4exarri.ruzx xapaKTepucrr{K Ta

rpiql*rocrifixocri Merzlny 6ypumnux rpy6. Ilpe4craeleui spa:Kr An.r BrmHaqeHr{f,

cTaHAapTHLIx rraexaniqnux xapaKTepLICTuK rrtiltuocri Ta nnacru.rHocti
4ocni4xyBaHnx cralefi 6ypnnrHux rpy6, a raKox cxeMu nnpisaunx s Qpanraenris
6ypunruNx rpy6 spasrin Anf, nlanpo6ynaHlrf, Ha po3rrr ra 4ocni4xeHnx Ha
rpiqnuocrifixicrs. Pesylsraru rpeAcraBJreHo HaJrexHr.rM rrrrHoM y Brrrnf,Ai rpa$ixin
ra ra6tnur.

Vemeepmuil posdin po6orn rpucBf,qennfi uoAeJrroBaHHro po6orn 6ypunrHoi
KoJIoHLI 3 BI4f,BJIeHurvrn 4eQeKTaMu ni4 uac il ercunyamqii. Ha ocnosi pospo6neHr.rx
uogelefi rpoBeAeHo 4ocnigxeHHrl HarrpyxeHo-4e$oprraoBaHoro crar{y 6yprurnoi
KOJIOHII Ta BIIJII4B Ha Hboro ni6posaxucHux npucrpoin. BcranoBJreHo, rrlo BHecoK

4zHaluiunoi crna4onoi n BenI{trLTHy 3araJrbHoro rcoe$iqienra inreHcusnocri
HarpyxeHb KoJILIBaerbcs s i\,Iexax niA 10 lo 25% i sanexurr ni4 yMoB po6oru
6ypHnruoi ronosu.

BuxopucraHHf, B KoMnoHynanni 6yprEnrnoi rolonu ni6poeaxrcHrlrx npncrpoi'n
BeAe AO 3HHXeHH-'I HalpyxeHb B 3a.qaHoMy nepepiai ao 8-15 Yo npu rpaBunbHo
ni4i6pannx [apaMerpax ni6posaxucHoro npucrporo ra ruicqro fioro BcraHoBJreHHfl.

V n'nmouy posdini HaBeAeHo pe3yJlbraru : oqiuKu BrrJrr{By HaBaHTaxeHb Ha
yMoBH pyfiuynaunx 6yprubHr{x rpy6, tqo ruicrxrb eKcrrnyaraqifiui 4efiercru, ui4.rac
rrpoBeAeHHf, crycKo-ni4ifirraalbHr{x onepaqifi .

Posrnxuyro ABoMacoBy MoAenb Axs ol'tucJreHHtr 3aBaHTaxesocri 6yprurnoi
KoJIoHI4 rlpu rpoBeAeHni crycKo-ri4ifiIraanrHnx oreparlifi. Ynara 3ocepe.qxyBaJracb
Ha eraui uilifirr,ransi ronouu ra erarri ranrrvrynaHH, upn rr olycKaHHi, xr uafi6imu
nafi6inrur He6esne.rHr{x MoMeHTax 3 TorrKLr 3opy Br.rHr{KHeHnr anapifi.

3Aificueso eKcrIepLIMeHT€uIbHo-po3paxyHKoBy oqinxy Kpr.rrr.rrrHr.Tx posrraipin

rpiquHz nennoi reorraerpii (xinrqenoi uacrpi:uoi rpirquHN, sonuiurnroi ra

ynpanuiHni
ga6esneqeHH,

cytacuuit craH

KOJIOHLT MICTI,TT6
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nuyrpiruHroi uoneperrHl4x ximqenux rpiulun) Ans 6ypunrnr.rx rpy6 rpyn vriqHocri



JI, G-105, 5-135 3a yMoBH BIJIHBy AI4HaMiqHr/rx HaBaHraxeHb ni4 uac rpoBe.qeHH,
cuycro-rfi4ifirraanrHnx onepaqifi .

3. HoBusHa HayKoBrrx pe3yrrbrarin po6oru
Y pesynrrari reoperrrrrHux ra eKcrrepnMenTaJrbHux .{ocni4xenr :

ei6posaxzcHux upncrpoin Ha

exculyaraqii Ta sanrruroeoi

BIIepue IrIJIrxoM pospo6nenur MareMaTr{rrHrrx uoAelefi los.qonxHix ra
no3AoBxHbo-KpyTI{JIbHI{x KoJIIltBaHb 6ypulrnnx rpy6 is Br4.rrBJreHr{Mr{
eKcnyarallifinulau 4e0exralau oqiHeuo BHecoK gunauiururx cKJraAoBr.rx HaBaHTaxeHb
y roe$iqienr inrencusHocri HanpyxeHb;

orllHeHo BITJII4B ApIHaMlqHI4x HaBaHTaxeHE Ta rpprBzrnicrr excunyaraqii rpy6 Ha
yMoBrd ix pyfinynaHH\;

Bnepue AocliAxeuo BrrJrr.rB uaparvrerpin
Aonrosi.rHicm 6ypraJrbHux rpy6 ;

yrorrHeHo rcpnrepii oqinrcnanHr 6esne.rHoi
4onro aiunocri rpy6 3 eKcflnyaraqifi Hrarraz 4e$ errarvrra

Cryninr o6rpyHronanocri HayKoBrrx rroJroxeHb

Burra4eui y 4ucepmqifinifi po6ori Tnpxuta B.B. reoperuKo-MeroAorori.rHi
roJroxeHHf, AocrarHbolo uiporo HayKoBo o6lpyurosaHi. BoHz 6asyrorrcx Ha

Syu4arvreHT€rrrbHr{x [onoxeHrurx reopii naiquocri, uexaniru pyr{HyBaHHf,,

lpaMorHoMy BLIKopucraHHt 3ar€LrrbHoHayKoBLrx naeroAie i npaxonyrorr ony6nixosaHi
pe3ynbraru AocliAxeur nponi4nux BqeHHx Yrpainn fi cniry is sasHa.reHoi
upo6leruarHru.

TaxoN Ans nupimenux rocraBJreHr,rx y Ar{ceprarlifiHifi po6ori 3aBAaH6
3acrocoBaHo MeroAI4: crinqeHno-eJleMeHTHoro aHalisy, 4raQepenqialrnoro
qucJreHHrr, MaTeMaTr.rqHoro m QisuuHofo MoAeJrroBaHHf, .

flocligonHictr, oAHo3Harlnicru Ta xoperrnicrr BLrKJraAy Saxrin .{arorb
ui4ctanu crBepAxyBarll rpo Aocrarnifi pinens o6lpynrosaHocri HayKoBr.rx
rroJroxeHr po6orn.

5. [parcruuHa 3uaqrpricrr orprrMaHrrx p*yJnrarin

flparrzune 3HatreHHr AuceprarlifiHoi po6oru B[3Haqaerbcf, iraoxnunicrro
3acrocyBaHH{ ii roJloxeHb Anfl sa6eeue.reHH.,I 6esanapifinoi po6orn 6ypnnrnoi
KoJIoHLI rpu [poerrynanui ra cnopy4Nenui cBepAnoqr,ln. Kpiu roro, [paKTLrqHe
3HaqeHHf, Ar{cepTarlll Ilonflrae y:

aAa[ToBaHo MeToAuKy Ta eKcrlepllMeHra-nrni saco6ra Anf, Br{3gaqeHHf,
KpI{rLItrHHx ra xapaKTepl,IcrHqHltx poauipin rlrrroBr{x eKcnnyaraqiftHrax 4eQerrin, a
raKox rpiqunocriftrocri Mer€IJIy 6ypunrnux rpy6 3a yMoBlr Aii oc"ororo
HaBaHraxeHH.rr uiA .rac Oypinnx ra rpoBeAeHHrr CIIO;

4.

pospo6neuo "Mero4uxy eKcrrpec- orIlHroBaHH' yMoB pyvlryBaHH,



eKcnnyaroBaHr,rx 6ypunrnux Tpy6", sKy [epeAaHo AnA BrpoBaAxeHH{ B By
"Yrp6ypfas";

pe3ynbTaTll TeOpeTI{rIHuX r eKcrrepuMeHTarrbHr4x AocJ[AxeHb B[poBaAxeHo y
HaQTora3oBux Maru?rH Ta o6[aAnanns IsaHo-HaBqiurbHr4ft npouec xa$e.qpra

(DpanrcincbKoro HarrioHanbHoro rexHi.rHoro yuinepcurery na$rra i rasy.

Pe:ymraru AllceprarlifiHoi po6orrz B noeHifr rraipi nucnirneni y HayKoBr{x

BI,IAaHHrIx. Aarop uae 18 nayr<onzx uy6nixaqifi, is Hzx 8 na4pyroBano n @axonnx
BLIAaHHTIX YrcpairuE, 2 - y 3aKopAoHHHx BuAaHHqx, 8 npaqr - y s6ipHuKax re3

4ononi4efi Ha uixnapoAHllx ra BceyKpaiucsrcprx HayKoBLrx rou$epenqixx.
Ony6nironani npaqi sa reN,rorc Anceprarlii nigo6paxarorb eNaicr po6orn

Bnn.reHH-fl reKcry anrope$epary ui4mepAxye, qo ocnonni fioro rronoxeHHlr e

igeuruunuuu .{uceprallifiHifi po6ori. OSopnanennx, o6csr ra crpyKrypa
anrope$epary raKox niAnosiAarorb BHMoraM, rrlo upe4'xnnse MOH Vrcpainu.

7.

1.

2.

J.

BHrrlrx

4.

5.

Btrpa3u.

8.

B

6. [osuora BrrKJraAeHHfl

rrparlflx ra nignonigHicrs svricry
guceprauii

siAuosiAHo Ao Br.rMor MOH Yrpaiun.

3ayeaxceHnq rro ArrceprarlifiHifi po6ori

B n.1.4 He rorcrreHo rro3HatreHna (I), (II), (ID.
II{o uaerbcfl Ha yna:i "pesepnn a" rpy6a?
rlouy AJI.,I alporcrauaqii nepeuiqeHb He BlrKopucroByBzrrr4 uoninouu

uopx4rin?

-flr npaxoByerbcs xoe$iqienr B'qgxoro repr.,r n pinnxunxx Jlarpanxa?
Y po6ori :ycrpiuarorbc.fi olucKr.r, rroBTopeHH, Ta HeB.{ali crruicruqni

3ara.nrnufi nuurosorc rro Arrcepraqifinifi podori

qirorray Auceprarlit Twptruqa B.B. Ha reMy "3a6esueqeHH.rr 6esanapifinoi

pery.nrrarin po6orn B ony6.nircoBaHrrx

anrope$epary ocHoBHlrM rroJrolr(eHHflM
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po6oru 6ypulrnux rpy6 3 BurBJIeHr{Mra eKcrrnyararlifinnnan 4e@erravrn"
eiAiHa.{aemc.s HayKoBI,IM i roriquuu crlrJreM B}rKJraAy rraarepiany. ii BprcHoBKu

rpyHTylorbcf, Ha eKcnepl{MeHTaJlbHkrx AocniAxeHHf,x i nigorranx MeroAax oqinrcn
HarlpyxeHo-4eQoprr,roBaHoro craHy eneiuenrin 6ypnnruoi rononu. ,{ncepraqix e

cauocrifiHoro, 3aBeplrreHorc, qinicuoro HayKoBoro rrparlerc, qo Mae BaxJrr4Be

TeopeTIiIrIHe Ta [paKTHrIHe 3Ha]IeHHfl, lnfl, sir.Iz:HtHoi naotoro3oBLrAo6yanoi rarrysi.

OcnosHi roJroxeHnfl Ta BHcHoBKT{ sHafiurru ni4o6paxeHHrr n orry6niKoBaHux

s4o6ynaveu nicilaHaArlflru ny6nixaqisx. AeropeSepar Auceprarlii y uonnifi vripi

ai4o6paxae 3Micr pyKorrr4 cy rocJriAxeHH.f, .



3aragorra 4ncepmqifina po6ora, ii HayKoBo-upurla4nHi pe3yJrbrarr.r ra
BucHoBKI4 si.{uosiAarorb racflopry creqiamuocri 05.05.12 - Marrrr{Hu na$ronoi ra
ragonoi npoMucJlonocti, a raKox BuMoraM 3arBepAxeHuMr,r llocraHosoro Ka6inery
rrainicrpin Yr<painu Ns 567 nia 24 JrlrrrH.fl 2Ol3 poKy, si sr\dinaNru BHeceHr{Mu

flocranonoro KMY Nell59 sia 30.12.2015, a ii aBrop 3acJryroBye:na rpxcyAxeHHn
HayKoBoro cryreH.f, KaHArAara rexniqnux HayK ai cueqialrnocri 05.05.12
Marrrrlrru naQroaoi Ta ra3 oBoi npouracl oeocri.

OQiuifinnfi onoHeur,
KaHAuAar rexHi.rHnx HayK

Harr€IrrrHrrr ni44iny
Aracnerqepusaqii
IIAT "Yr<puaQra"
I{|BY ",{oruuana{roras" . ..' - .,sr'

O. O. Kysrrvrin

Z/rt
Br+
,.,--, h


