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KaHAHAara rexHi.{Hux HayK Jlyronoi Csirrauu OnerieHr,r

Ha Al{cepraqifi Hy po6ory Miporu rur qeHKa [u nrpa Ba.nepifi o Bu qa

([IIBp{qEHI-Ifl EHEP| OEOEKTI4BHOCTI IIHEBMOATPE|ATIB,
C TB OPIO B AHI,D( HA O CHOB I B I,D(P OB I/D( P O3IIIUPIOB AJIb \MX MAIIII,IH),

ulo noAaHa na gAo6yrrfl HayKoBoro cryrreH{ KaHAraAara rexHi.rHprx HayK

:a cueuiaruuicrrc 05.05.17 - rigpaBri.Iui Marxr.rHr.r ra ri4ponHeBMoarperarr.r

Arrya.nr,uicru reruu.

Eueprernuua npo6JreMa, euepro:6epexeHHq ra niAuourosaHi Axepena eueprii
Ha pa3i e uafieaNruniurau TII4TaHHflM .rK Allfl Bcboro cniry raK i lnfl Yxpaiura.

fIiAsIaueHHr qiu Ha eueproHocii 3Myrxye xopucrynavin rxyKaur zaco6w Ao ix
exoHotrrii, a raKox Ao :rtisu cuinsiAHolrIeHHfl Br,rKopr,rcraHHfl. siAHonrrcBaHr4x ra He

ni4HourcBaHr4x Axepen eneprii.

Iepcnexu4BHr4M Hanp{MKoM y eHepros6epeNessi e uepexi4 Ao crBopeHHq i
BIlKopI4craHH.rr aBToHoMHr4x eHeprerr4r{Hux ycraHoBox uaroi noryxHocri. OcnoBHHMH

BIlMoraMI,r Ao M€url4x aBToHoMHI4x clrcreM e ix naaifiuicrr, e$exrunuicru ra npocrora B

lna uaroi po:nogineuoi enepreruKr4

[epcneKTI4BHI4M HarprMKoM € arBopeuHa ryp6oreHeparopin rr,ranoi noryNuocri Io
500 xBr. flaui ryp6oreueparopu ra IrHeBMorrpr4BoAr,r Moxyrb crBoproBarucs na 6azi

nuxponoi po3lxuplosansHoi Marrrr,rur4. OcHoeHr4Naz [epeBaraMu Br4xpoBtrx

po3lxuploBaJlbHnx MaIxI4H e npocrora ix KoHcrpyKrlii, rexuorori.rnicrb ra HH3bKa

co6inapricrr. A rtoNruricrb crBopeHHfl uoAi6nrax MarxHH 3 Hr43bKurr,rra o6eproBHMII

ruBrrAKocrrMa y 6e: peAyKropHoMy BrrKoHaHHi ni4nraulye ix nalifiHicm.
OcuonHuu ueAoriKoM BI4xpoBI4x po3lxl4proBaJrbHnx Marrrr{H e ix Hrasrxrafi KK[.

Tonay po6ora HanpaBneHa Ha uiAnauleHHq KKA i nagifiHocri BHXpoBr4x

po3IxtIprcBaJIbHI4x MaITILIH, Ha 6asi rKr4x crBoprolorbcfl rrHeBMorperarr4 Anfl

enepro:6epirarcuax rexHoJrorifi e aKryanbHoro.

Bpaxonyrovrz BHIrIeHa3BaHe, po6ora MiporuHrar{eHKa A.B. e aKTyaJrbuoro i

rtpl4cBflr{eua nzpiureHHro naxluBoi HayKoBo-[paKTr4r{Hoi gaAaqi.

Cr)rniHu o6rpyHrosaHocri i Aocrosiptrocri Hayxoeux noroxeHs. sucuog$ie.
percouerrAauifi.

flocronipsicrr ra o6rpyHronauicrr HayKoBprx rroJroxeHb Ar4ceprauiilHoi po6oru

o 6yrvro n,r eHa H acrynHr,rM :



2

- MareMarl4r{Hi MoAeJIi xri nzxopl4croByBarrvcfl. Ans aHilrisy po6ouoro npoqecy
6asyrorrc.tl ocHoBHrax SyH4aMeHTaJrbHr4x rroJroxeHHflx naexauixn pi4nnu ra ra3y, a

caMe ua pinuannxx :6epexeHH{ eneprii, pinnxuni Hepo3pr4Buocri, pinnxulrxx xilrrocri
pyxy, craHy ra3y ra srvriHpr MoMeHry xilrxocri pyxy;

- KopeKTHoro rocraHoBKolo ra 3acrocyBaHHqM peaylrrarin rruceJrbHoro

eKCrepI{MeHry 3 po3paxyHKy npocroponoi re.rii B uporouuifi .{acruHi uaxponoi
p 03 rur4pro s am H oi l.r,autvHu;

- orpl,IMani n po6ori uayxoni peaynrraryr i rroJroxeHH, rpyHryrcrbcfl raKox Ha

MeroAax reopii i npaxrnxpr BrrxpoBr4x po3rur4prcBaJrbHax Maur.rH;

- eKcnepuueuralrui ,qani orpnuaHi :go6ynaveu siAnosiAr-ro ro
3ar€ulbHotlptzfiuxroi MeToAI,IKII rrpoBeAeHHf, eKcrrepHMeHTaJrbHHx AocJriAxeHr.

BacHosxa i pexouenaallii 3acHoBaHi Ha AeranbHoMy aHanisi r{HceJrbHr{x

pe3ynbrarin orpurr.taHux sAo6yBaqeM i uepenipeHi uuqxou uopinHrHH, po3paxyHKoBux

AaHvrx 3 [aH:aMu e Kc n ep r4M eHTaJr b Hax ro cl iAx e H r.

B npoqeci BHKoHaHH.,I Al,Iceprarlifiuoi po6oru :4o6ynauerra orpr4MaHo Hosi
pe3yJlr,TarH, xxi AotloBHrororb reopiro po6ovoro [pouecy ra npaKTprKy

KoHcrpyloBaHH, i excnryaraqii Br4xpoBr.rx po3rxr4proBiurbHHx Marrrr4H, a caMe:

Brleptue BH3HaLIeHi . o6nacri paqionarbHoro Br4KopracralHfl. Br4xpoBr,rx

po3IxI4pIoBaJIbHax MaITII4H i uHes\aoarperarin Ha ix ocHosi 3a 3arEurbHo

BI43HarIeHIzMIa xpurepiarbHr.rMl4 KoMrrJreKcaMr,r, rtpwfmnrurttu B reopii i

nparoraqi ryp6ouaurian ;

Bneprue 3a AoroMororo rporpaMHoro KoMrrneKcy ANSYS CFX Br4KoHaHo

MoAenloBaHHf, i locrigxeHHfl troB3AoBxHbo-Br4xpoeoi reqii ra":y n uporouHift
.IacrlaHi nuxponoi po3lxl4plonartruoi MaluraHrl s sosnirrHirra uepu$epifiuzna

KaHanoM i nponeAeno uopinHflHH, orprrMaHr,rx pe3ynbraris is pesynrraraMr4

excrreprrMeHTaJrbHr{x 4ocri4xeur ;

ni4rnepAxeHo 3a .{oroMororo ni:yari:aqii re.rii ra3y B nporouuifi qacruHi

nuxponoi po3txl4ploeanrHoi MaITII4HI{ BrrJrr4B iureucunsocri rroB3AoBxHbo-

BlrxpoBoro pyxy po60.roro rila ua ii KKA;
Bnepue crBopeHa rlapaMerpvt.r.Ha MoreJrb i uerogzxa onruMisaqifiHoro

Aocri.qNeuss Bl4xpoBr4x po3rxr4proBrurbur4x MarrrrrH B nporpaMHoMy

KoM[JIeKci ANSYS CFX, ulo Ao3Bonge AocniAxyBarn BrrJrrB reoMerpr4.{Hux i

ra3oAI.IH aNri.{Hlax [apaMerpi s H a ix e Q e xrnan i crr i xapaxre pvtcryrKu;

Bnepue AocriANeHo BrrJrrzB ocHoBHr4x 3Harryurnx reoMerpr4r{Hr4x i

ra3oAI4HaMi.{HI.{x [apaMerpin ta cninni4no[reHb rrapaMerpiu 6araronororoaoi
rtporotlHoi .Iacrl,IHLI anxponoi po3rur4p]osanrHoi MarrruHr4 is sonHiurHi\,r
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[epl4$epifiuutvt KaHaJroM Ha xapaKTepr4crntvt MaruHHr{, tr1o AaJro 3Mory

uiAeuuuru 6ilrur uiN sa l5oh onrulaalrsi 3HaqeHH{ KKA.
Orpulaani pesynrrarkr lificno e HoBlrMr,r lnfl reopii po6ouoro rpouecy ra

[paKTI,IKI4 KoHcrpytoBaHH.rr i excnnyaraqii nuxpoBr,rx po3rur,rprcBaJrbHr{x Marrrr4H.

flpaxruqHe g Ha.rerr rrs.

Orpnuani n porrrruyrift Auceprarliintiir po6ori pe3ynbrarr4 e rpaKrr4r.rHo

3HarII4MI{MU, e .raCrUUi :

Bnepue orpnuani ournuamsi AianasoHr,r y3aranbHeHprx 6esposuipurax

rapaMerpin euxpou4x po3rxr{proB€LnbHr4x Ma[r]rH s sosuiuruiu nepu$epifiuuvr

KaHaJIoM, qxi AossoJlrlorb [poeKTyBarl4 Br4xposi r\aaruuHu Ha pi:ui napaMerpr4

3 MaKcHMaJrbH[rM KKA;
c'rBopeHo eKcrIepI,IMeHTiLnbHy MoAenb i excuepuueuralruafi creHA ltfl
AocriANeHH, BuxpoBlIx po3rur{prcBaJrbHr4x MarrrHH Ta rrHeBMoarperaris Ha ix
ocuoni;

B pe3ynbrari uponeAeHux reoperr4rrnux i eKcrrepr4MeHT€urbHnx AocnilxeHb
orpuuaHi rpaKrr.rqHi pexorraeulaqii s nn6opy ocHoBHr4x napaverpie

BrrxpoBr4x po3rurprcBaJrbHr,rx Maur,rH i arperarie Ha ix ocHoni;

creopeui MeroAr4Kr4 .i uporpaMrr po3paxyHKy uapaMerpin i xapaKrepr,rcrr4K

6araronoroKoBux, 6araroxaH€urbHr4x Br4xpoBr4x po3rxr4proBaJrbHt4x naaruaH is

:osHiIUHirr,r nepraSepi fi urarvr KaHruroM ;

po:po6neHa Merprraxa upoeKTyBaHHf, nHeBMoar-peraris na 6asi Br4xpoBzx

po3IxI4pIoB€uIbHHx MaruuH is sonHiuniu uepuQepifinrau KaHaJroM.

OcHosHi pe3ynbrarv 1lacepraqifiuoi po6oru 6ytru BnpoBaAxeHi s nas.{amHr4fi

rpouec Cyucrxoro AepxaBHoro yninepcarery B Kypcax <<IlHesMoarperarra ra
BaKyyMHa texHixa>>, <Posrurzprosanrui ryp6orr,raurr,run pa4ianruoro rr4rry) rilr
cueqiaruuocri 142 <Eueprerur{He rraaruuuo6yAyBaHHf,> 3a ocsirHroro [porpaMoro

<Koltupecopu, [HeBMoarperaru Ta BaKyyMHa rexuixa>. Taxox pe3ynbrarr4

BrlpoBaAxeui ua ui4npueucrBax TOB ITII <CuapreKc) ra TOB <AlrrepHaryrsuuit
eHepfoBeKTop)).

flosuora suxraAv s ouy6rilcoaaHux npaqsx.
Aupo6auir pesyrrrarin po6oru s4ificHeHa Aocurb ruapoKo i nonuo y pgai

HayKoBo-rexHi.IHHx xon0epenqift pisnoro pinux, B roMy .racri f4 uixuapo4uux
xonSepeHuisx. Marepiaru4 Al4ceprarrii ouy6nixosaui y 2l crarri, B roMy .{racri 6
cra'refi y HayKoBax xypHanax: 5 - y SaxoBr4x Bla1aHH.rrx s nepenixy, 3arBepAxeHoMy

MiuicrepcrBoM ocsiru i Hayxra Yxpainra (is nrax I crarrs HaApyKoBaHa B xypuali,
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flKui4 BxoAlarb Ao 6azu AaHr4x Ulrich's Periodicals Directory aMepr4xaHcbKoro

BpIAaBHI4IIrna Browker, uqo ingexcyerbcfl B oHrafiuosifi nayxonaerpuuuiit 6azi AaHr4x

Index Copernicus), 1 - y xypnani, uo iuAexcyerbcrr HayKoBoro 6asorc Scopus), I

uy6nixauir y :SipHpIKy rrparlb xou$epenuii; 1 uareur Ha Kopr4cHy Morenb; 13 res

AonosiAefi.

Ouinrca sN{icry tucepraqii ra asrope&epary.

,(racepraqifina po6ora cKJlaAaerbcfl si ecryuy, r{orrzpbox po:4inin, nucuonxin,

cnI,IcKy BI,IKoppIcraHlIx Axepen i lolarrcis. 3ararruvrit o6csr AtrceprarlifiHoi po6oru

craHoBllrr 204 cropiuxu, B roMy qlacri 96 pwcynr<in uo reKcry, 9 ralrrurlb ro reKcry, 7

.{oAa'rxis i cnucot< BI4KopHcraHVx Axepen iu$opuaqii i: 106 naftueHyBaHb Ha 13

cropiuxax.
y .{o.(arI(ax upe4craueui pe3yJrbrarr4 o6po6xrz AaHr4x eKcneplrMeHraJrbHp{x

nuupo6ynaur, posrtaipui rapaMerpa Ta xpurepianrni KoMrrJreKcH Manofiory]r(Hr4x

po3IxI4ploBaJIbHHx MaIUHH Ta aKTH BrrpoBaAxeHHfl ocHoBHrrx pe3ynbrarin po6orv Ha

rrpoMr,rcnoor.rx ui4upaeMcrBax VxpaiHu, Ta y HaBq€LnbHoMy npoqeci Cyrlt{Y.
Y ecryui o6rpyuroBaHa aKTyanbHicm npone.qeHoro AocniANeHHfl, HaAaerr,cfl

SopuynroBaHH.u Meru, 3aAar{ AocniANeHHf,, BkrKJraAeHa HayKoBa HoBr.r3Ha i npaxruuua
qinnicru rpeAcraBneHoi po6orr,r. Crpyxrypa rpeAcraBireHH.rr ocHoBHr4x [oJroxeHr)

rlpoBeAeHoro AocniAxeHHf, y ecryui silnosilae BcraHoBJreHr.rM Br4MoraM.

Y uepruouy porli.ni Br4KnaAeHi pe:ynrrarw iuSopMarrifino-aHaniruquoro

oruAy icuyroultx xoucrpyriTaBHr4x cxeM po3rur4proB€urbHux Br4xpoBr4x MatuuH.

Posrnauyro ix [epeBarr.r i negonixra.

IlpoaegeHnfi orux4 MoxJILIBocrefi sacrocyBaHHtr [HeMoarperaris ra uanegeui

nepeBarlr [HeBMonpunoAie ra ryp6oreHeparopin, crnopeHux Ha 6asi poeurap]oBanbHux

BI4xpoBI4x MaITIHH. HorrriuamHa r{acrora o6eprauHfl poropa BaxpoBux Ma[ruH Hr4xqa,

uiN y KracurrHnx ocboBl4x i AoueHTpoBr4x ryp6iu, ulo Ao3BoJrqe crBoproBarr,r ua ix
ocsoni arperara n 6espe4yKropHoMy BHKoHaHHi. Ue 3HaqHo ni4nwrqye ix uaAifinicrr.

Ilpoae4eHrafi ruupoxufi ornf,A i auani: AocliANeur B o6nac'ri BprxpoBax

po3IxI4pIoBaJIbHIzx MaIIHH. O6rpyuroBaHo, rqo Br4xponi po:iu]rproBanbui uauraHkr 3

nepu$epifisurtvt KaHaJIoM e 6imru repeBaxHi lns BaKopprcraHHr, ale seo6xi4uo:uafi'ra
MoxJrr4Bocri uiAsHUIeHH, eQexranuocri ix po6orra.

Ha ocHosi npoee4eHoro in$opMarlifiuo-auariruqsoro orn.rrAy Brz3HaqeHo, nlo

[tfl niAslarqeuH.f, eneproeSexrunsocri i nalifiuocri Br4xpoBr,rx po3ruaprcBaJrbH]tx

MaITII4H s sonHiruHiNa uepraQepifiHnu KaHaJroM neo6xiAuo Br.r3Harrr4Tu nafi6ilrur
:uavyuti reoMerpl4.IHi i ra:oAuHaMi.rHi naparraerpz sxi BuJruBarorb Ha KKA l,r,aruwtt4, ra



5

rlpoBecrt{ AocniAxeHH.f, 3 Mero}o AocflrHeHHr MaKcprMaJrbHoro KKA 3a paxyHoK

ouruni : aqii re ouerpurr H r4x po:rnlip i n rp ororrH oi \acrurtw.
Asali'rnqHufi ousA HaAaHoi n uayxoBr4x BaAaHHflx iu$opvauii e AocrarHbo

rroBHr4Mirlu6oxuu.Bpe:ylrrari
Br,r3Har{eHo Mery i saAaqi AocliANeuur.

iuSoprtrauifiso-auaniru.rHoro ornf,Ay 6yno

Y apvrorrry po:ai.ni uaneAeui pe3yJrbrarlr r{r4ceJrbHoro ourHMisarliftnoro

AocniANeHHs re.Iii B trporor{Hifi .{acuui araxponoi posurwproBanbHoi uauruuu.
y repuoMy ni4pos4ini naseAeHr.Ifi aHaris icHyrovux ueroAin 4ocli4xeuu.a

BI4xpoBI{x MaITIHH. floxasaHo, r{o auariru.{Hi ueroAu Marorb sHa.{uufi o6cqr

npl4nylqeHr i cupouleHb po6ovoro rpoqecy, a raKox 3HaqHy xilrxicrr elanipuvuux

xoeQiqieurin, uo He :a6esneuye Aocraruroi ro.rHocri pe3ynbrary. A $i:uvnraff
eKcnepl4Mest nos'szaruni,t 3 BeJrHKr4Mr4 Marepiaruuuvu,r i qaconzuvr 3arparanrn. Tonry

[nfl BH3HaqeHHf, ocHoBHI,Ix reoMerpr4r{H[x i ra:oAnHaNti.{Frurx uapanae'rpin i

cniseiAHolueHb [apaMerpin nporouHoi .racrzHr4 Brrxpoaoi posuuproBanbHoi uauruuu,

ra AocniAxeHHf, BrnI,IBy rroB3AoBxubo-BaxpoBoro pyxy B flporor{Hifi .racrrani ua KKA
Ma[II,IHI4, nu6pauufr r{I4ceJIbHHft er<cnep}rMeHT is sacrocyBaHHrM reopii [naHyBaHr{-rr

eKcIIeprzMeHTy.

y ApyroMy nilposairi naseAeHa MeroAr4Ka BHKoHaHHfl rr?rceJrbuoro

eKcnepHMeHTy, flKa 6aryerrca Ha r{I4cenbHoMy po3paxyHKy cr4creMpr pinuanr
PeftsonrAca ra pinuxuux Hepo3pr4Buocri i pinuxnux eueprii. Alr- 3aMlrKaHb cr4creMr4

pinnanr BuKopl4croByBanacb SST MoAenb ryp6yrenrnocri MeHrepa. BusHa.{eHa

po3paxyHKoBa o6lactt, [apalvterpl4 po3paxyHxosoi cirrcH, rroqarKoBi i rpauravui yuonn.
HaseAeHi pe3ynbrarl4 nepaQixaqii orpI4MaHr4x pe:ynrrarin ruJr{xoM nopinuruHr
q a ceJI bHr4x pe3yn brari s s e Kcnepr,rMeHTaJrbH 14 MV AaHuMu.

Y rperrolry po:4ini HaAasuir onuc rapaMerpu.{Hoi rraoAe.rri. HaseAeui ocuonHi

[apaMerpl4 flapaMerpavuoi uoAeni rtpororrHoi qacrariu nnxponoi po3txr4prosaJirHoi

MatuLtHI4, sraAineni nafi6inrru nurnnoni Saxropra ra Br43Har{eni giana3oHr{ ix sNaiHra.

y r{erBeproMy ui4po:gini onucaua MeroAHKa [naHyBaHHfl eKcrrepaMeHry i
MeroAHKa [poBeAeHHt ouruMisaqifinoro AocriANeuHq. Atn rnaHyBaHH{

eKcnepl4MeHry 6yn o6pasnfi ueroMuoguuifisufr rrrran Apyroro rroprAxy Box-Behnken

Design, nxwit e nafi6inrru e$exrHstuia B Tr4x BHnaAKax, KoJrr4 BlrKopr,rcroByrorbc, He

6inrure rpbox-qorl,Ipbox Qar<ropin. Herconno:raqifinafi rrJraH Eoxca-EeHKeHa ilpvt

upone4euHi eKcrIepHMeHTy 3 r{orupMa Qarroparvrrz Ao3Bonse cKoporlrrr4 xinrxicrr
locniAis lo 27. Y ro.{xax [naHy sAificHrosarocfl. r{acerbHe MoAenroBaHH.rr re.rii rasy i:
3acrocyBaHHf, rrporpaMHoro KoMrrrreKcy ANSYS CFX.

y u'.atouy ui4pos4ini uaeeAeHi pe3ynbraru onrlaN{isaqifiHrax AocliANerrr
4nouororonoi nporot{Hoi .{acraua araxpoeoi po3rxr4proearuHoi Marur4Hr,r. 3a
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pe3ynbTa'taMll crarl'IcrHr{Hoi o6po6xu orpI4MaHHx AaHr.rx 6ytu Br{3HaqeHi roeoiqieHrH
pinu.rur perpecii, rpoBeAeHa ix orliHK% a raKox oqiuxa rorroBHr4x e$exrin ieQexria
ssaeNaoAii. Ha uilcraai orpuMaHr,rx pe3ynbrarin 6ynn uo6yAoeaui 4iarpaMn roBepxoHr,

siaryKy Ars suxiAHoro rapaMerpa - atia6arHoro KKA sil uonapHoro rroeAHaHHs

naparraerpia. Ananis orptlMaHl4x pesynrrarin rroKa3aB, ulo snrr4naro.{i Saxropr,r i

AianasoHu ix :rraiura 6ytu o6paHi npaBr4nbHo, i 6yn orpuMaHuft onrzuyM Anf, rlinronoi

Syuxqii KKA.

TaxoN 6ym rpoBeAeHa nieyarisaqis reuii, ,Ka roKa3an\ u1o Ha 4ilruxax 4e

4o6pe opraui:oeaHo rloB3AoBxHbo-BraxpoBr4fi pyx, aig6ynaerrca e$exrr4BHa nepeAaqa

eueprii siA uoroKy ra3y Ao noraror po6ovoro KoJreca.

3 BHKopHcraHH.rIM orpr.rMaHux pesyrrratie 6ym c[poercoBaua fiporolrua
r{acrl4Ha ruxponoi po3tuuplosarrHoi Marurur4 noryNuicrro 10 xBr 4l.a A|PC Ha

po6oue cepeAoBllu1e - rpplpoAHnir raz, KKtr qroi cxras 48oA. [na uiei nporouuoi
r,acrwtu 6ytrw orpHruaui posnaipni i 6espo:uipni xapaKrepvrcryrKr4, ocHoeHi

reoMerprl.{Hi ra peNalrni rapaMerpw. Ha 6asi qiei npororrHoi \acruuu 3arponoHoBaHo

xoucrpyxqiro ryp6oreueparopa B repMeruqHoMy sr4xoHaHHi s po3rarxyBaHH.f,M

po6ouoro KoJreca 6esnocepeAHbo Ha B€Lny reHeparopa.
y uocroMy ui4pos4ini upoeeAeuo uopinHrnnuwir aHaris pe:ynrrarie

olurNaisaqiffnrax AocniAxeHb npororrHux Lracrr4H : pi:uoro xinsxicrro rroroKin. !,"irx

xapaKTepIzcrHK 6ararouoroKoBHx cxeM AoAarKoBo 6yu sseAeHufi 6espo:rraipnrafi

lapaMerp, r.xuit non'x:ye AoBXr.rHy npororrHoi .{acrnur,r B oKpyxHoMy HanprrMr(y An,
oAHoro noroKy 3 AoBxrlHolo xora uepra4ionaJrbHoro nepepi:y. OrpravaHi ouraua-utui
3HaqeHH, naparvrerpin Ans oAHo-, ABo- i rproxuoroxoeoi cxeMr4 auxponoi
po3ruprprcearr,Hoi Maruuur4 is sonHiruuirra uepra$epifi Hrau KaH€uroM.

B qinorray uarepiair B ApyroMy po:4ini Br4KnaAeHuia o6rpyHroBaHo, nocniAoeHo i

qxicHo.

V rperuouy rrorAi.ni uaneAesi pe3ynbrarrr @i:uvuoro 4oclri4Neuua, flKe

rlpoBoAl4noc, !.nfl po:po6neuoi Ha ocuoBi r{r4ceJrbHoro eKc[epr4MeHTy nI.rxponoi

po3tuHplosarluoi Ma[II4HI4 3 ABo[oroKoBo]o [poror{Horo qacrHHoro is sonHiurniN{

nepn$epifi suu KaHaJroM.

Hanereni [prIHuI4rIoBa cxeMa ra cKnaAanbHe KpecneuH, eKcnepr4MeHTaJrbuoro

creHAy, IxLIpoKo po3rnrHyra Mero.qr4Ka [poBeAeHH, eKcnepr,rMeHTaJrbHr4x AocliAxerrn,
ual.alnuir. otrac BI4KoHaHHx nrauipin ra orrr4c KoHTpoJrbno-nuuiproBanbHr4x nprala4in.

Onucaua Mero,ql4Ka o6po6xu Aa:r.ux nraupo6ynaHb ra Blr3Har{eHi sera.ruun ni4uocuax
noxu6ox nanipronaHHtr rraparurerpin.

B pe:ynrrari eKcrIepI4MeHTaJIbHLIx .qocriAxesr orpuvrani xapaKrepvcrkrKt4

onruMisosaHoi flporor{Hoi .IacrplHr4 nnxponoi po3rxhprcnaltsoi MarultHrz Ta
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ui4rnep4rxeHo pe3ynbrarpl LrrcerlHoro exc[epr4MeHry. IIp, nopieuxuui
xapaKTepwcrtrr onrurraisonauoi [pororrHoi qacruuu 3 [pororr4lIoM Br43HaqeHo, tuo

BAanocrr uiAsraqrrrz KKI s pinux 30oh to pirHx 6inrure 45%.

Y qereeproruy posairi HaBeAeHa Mero.qr4Ka po3paxyHKy ra rrpoeKryBaHH-f,

arperarin sa ocuoni Br4xpoBux po3ru[prcB€urbHr4x Marrr[rH.

Oxperrarzft ni4pos4in rpr4cBf,qenuft pesyJrbraraM AocriANeHb BrrJurBy pa4ianrurax

HaBaHTaxeHb Ha porop [nfl oAHolroroxonoi [pororrHoi qacruupr euxponoi

po3lxl4pronarruoi MaIIrI,rHrr. floxa:auo, rqo crBopeHHf, Br4xpoBux po3rxr4proBaJrbHhx

MaITIHH 3 ABo- i rproxuoroKoBr{Mr4 [pororrHuMr4 qacrr4HaMrr Ao3BoJrre cyrreBo

3MeHIxarIa pa4ianrHe HaBaHTaxeHH.f,, ulo uirsuruye na4ifinicm po6orra Marrrr4Ha.

TaxoN y r{erBeproMy pos4ini cQoprraonaHi ru[sxr4 noAanbrrroro yAocr(oHaJreHH,

BaxpoBr4x po3rxr4ploBaJrbHr4x Marrrr4H i arperarin ua ix ocHoni.

BHcuosxu uo po6ori. B po6ori HaAaHo ruicrr nucHosxin, xri y3araJrbHrororb

BI4cHoBKr4 uo po:4inax i uigcyMoByrorb pe3ynbraua AocniAxeHHr n qinouy. Bci noHa e

rori.{Hol4y noprAKy BKa3yrorb Ha ocHosHi pe3ynbraru gocriAxeHH.,r, ni4o6paNarorb

raopvufi urJrrx :4o6ynaua i fioro ycuixr,r y HayKoBorray ni:uauni po6olroro rpoqecy

euxponoi po3runplonalrsoi MarrI4Hr{ is sonuiuuil,r uepuSepifinrarta KaHaJroM Ha ocHoei

auariruquoro ra ql4ceJlbHoro AocriAxeHHfl re.rii ra3y B nporouHifi vacrnui, Ta

o6rpyuronaui pe3ynbraraMu Si:auuoro eKcuepprMeHry. 3a o6csrorra i crpyxryporo

npeAcraBJreHa Ar4ceprarlifi ua po6ora eiAnosigae ycraHoBJreHr4M Br4MoraM.

Crpyrrypa roAaHH.rr rr,rarepiany B anropeSepari niAuoniAae BcraHoBJreHr4M

BHMoraM. OcnosHi roJIoxeHH, Araceprauii nuxra4eui n anrope$epari loriuHo,
nocli4onHo i xxicuo. 3vricr anrope$epary o6'eKrusHo nigo6paNae ocHoeHi

rIoJIoxeHHs 4acepraqii, pos6iNnoc'refi rnrix cyrrro 4ncepraqii i anrope$epary He

BI,I'IBJIEI{O.

3aynaxeHrrfl rro po6ori

1. flpu nocraHoslli r{r4cerbHoro 4ocri4NeHHa vvr6paua SST MoAenb

ryp6ynenruocri Meurepa ) aJre, no-nepue, He HaBegeui suaueHH.rr sNaiuuoi Y-+,

sxi sasHaqarorb o6rpyurosauicrr 3acrocyBaHHf, MoAeni Meurep&, d rro-,qpyre, B

po6ori HeMae ni4olaocrefi rpo re qv rpoBoAr4nocb 4ocli4xeuux cirxosoi
He3anexHocri, i uorray caMe cirxa 3 TpboMa uiltftouauu xouipox
BprKoprrcToByBanacf .

2, B po6ori HaBeAeHpIfi pospaxyHoK, orpuuaHi Berrv.tkrHzt uoxa6ox nprrraux i

He[pf,Mux nurtiprcnaHb ra 3a3Har{eHo, uo orpr.rMaHa ro.{Hictr e Aonycrr.rMoro
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[pI4 npoBe.qeHHi TexHitlHoro eKcneprrMeHTy. Ane Aorlilruo 6yno 6 Ha11aru

rIocI4JIaHHfl Ha HopMarr4Bnrafi 4oxyMeHT, sxtti,t B[3uaqae Aorrycrr4Mi sera.{Lrun

uoxu6ox,

3. B rexcri 4uceprauii npucyrHe uafiueuynaHHfl rapaMerpa uane4euoi ra
rIpI4BeAeHoi xoroeoi ureraAxocri. 3i slricry B[Kopr4craHHs :po:yrrrilo, u1o rle

oAI4H [apaMerp, To x AorlinrHo 6yno 6 nnxopracroByBarr4 oAHe HafiueuyeaHHf,.

4. B Auceprarriitsiit po6ori i aeropeSepari npncyruifi p{r op$orpa$i.-rHr.rx

roMr,rJroK, flKi, oAHaK, He BI,rKpIzBJIflIorb cyrr po6orra n qinoiray.

BHcHosox

flpone4eHnfi auanis erraicry 4racepraqii MiporuuraqeHKa A.B. <llianrauteHH.rr

eneproeQeKruaHocri rlHeBMoarperarin, crBoprcBaHr4x Ha ocHosi Bt4xpoBux

po3IuxpIoB€uILHIIX MatuaH)), aaropeSepary i uy6nixaqifr Ao3Bonfle zpo6vrru raxi
BI4CHOBKI4:

1. flacep'raqia e 3aBeprueHoro npaqe]o, B qxifi posr'asyrorrcx sa]KnuBi

HayxoBo-[paKTI4tIHi sala.{i po3BHTKy BlrxpoBrrx po3rxuproBaJrbHr4x Marrr4Fr is
sosuiurHiu nepw$epifiuarvr KaHaJroM. BnxlageuHf, Marepiany y rexcri Auceprauii qirxe

i nocniAorue. Po6ora o$oprraJreHa y ni4uoniAuocri Ao BcraHoBJreHrzx HopM i sr{N,ror.

2. Teua po6orra e aKryaJIbHoIo, tqo o6rpyuroBaHo Ha ror{arKy ri4ryxy i

nilnoriaae cueqianrsocri 05.05.17 - ri4paanivui uauruura ra ri4porrHeBMoarperarr4.

3. Hayxona HoBH3Ha i npaxruuua qinnicrb oAepxannxs4o6yna.reM pe3ynb'rarie

Marorb uicqe i.qocrarHi Ans pinna KaH.(HAara HayK.

4. focronipsicrr, pesyrrrarin: sci roqarKoBi uepegyMoBr4 qacerbHux

AocriANeur sEo6ynav o6rpyHryBaB reoperr4LrHo ra uopinu-an 3 AaHHMr4 Qiar.ruuoro
excrlepl4MeHry. Haftcyrrenirui pe:yJrbrarn po6ora orpnlaaui B pe3ynbrari .rrcerrbuoro

AocliANeHH.rI, ulo rpyHTyerbc.a Ha po3paxyHKy rrpocropoeoi re.rii ra3y B nporouuifi
.Iacuani nuxponoi po3luaprcearrHoi MaruHHa is sacrocyBaHHflM reopii nnaHyBaHr{,

eKcnepI4MeHTy. Excnepauenrarrui 4aHi orpwrrraui 3 Br4Kopr4cranHf,M o6la4uauHfl Ta

npuna4ia, uro siAuosiAarorr Br.rMoraM Airoqrx crau4aprin, i sa HayKoBo

o6rpyuroBaHolo MeroAI4KoIo. BHcHosxu ro po:girax ra rro po6ori B qinonay

o6rpyuroeaHi, HayKoBo i npaxru.ruo sHa.{r4N{i.

5. Pesylrrau.I [poBeAeHoro AocniANeHHs AocrarHbo rroBHo orrpr4nroAHeni y

uy6nixaqisx ra anpo6onaui uepeg HayKoBr{flMH.

6. AnropeSepar o6'eKrHBHo aigo6pa>xae slaicr Ar{ceprarlii, fioro o(ropntlenur
B lArroBlAae BCTaTIoBJIeHI4M BHMOTaM.
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Bnaxato, uo alacrosreHi 3ayBaxeHHfl He 3Hr4xyrorb naNrusocri ocHoBHHx

AocflrHeHr :4o6ynaua. flracepraqirc Mipouruar{eHKa A.B. oUinrcrc rro3r4urBHo. Po6ora

e 3aBepueHolo HayKoBoIo npallerc i anocurr BKnaA y reopiro ryp6ovaurnn B rrr4raHHrrx

auani:y po6ouoro [poqecy BI4xpoBHx po3rxr4proBaJrbHrrx Ma[rHH, 3oKpeMa, B flr,rraHHrx

AocliAxeuux po6oqoro [poqecy i xapaxrepacrr4K Br4xpoBr4x po3txr4proBaJrbHrrx MaruaH

Ha ocuosi rrr4cerbHoro po3paxyHKy re.{ii ra3y.

B qinouy po6ora <IlilsuueHH.,r eneproe$exrueuocri rHeBMoarperarin,

crBopIoBaHI4x Ha ocuoni BHxpoBHx po3rurrprcB€urbHr4x MarrrrrH)) nosHicrro ni4nonigae

BrIMoraM u.9, 11,12, 13 i 14 <flopx4xy upl4cyAxeHH, HayKoBr4x cryneuin ...)) trloAo

KaHAI4AarcbKI4x 4racepraqifi B .racruHi orpr4MaHH, HoBHx 3HaHb rrpo niAeraueHHg

eueproe$exrueHocri i uaaiftnocri ryp6oarperarie, crBopeH:ax Ha ocuosi Br4xpoBax

po3txHpIoBaJIbHIzx MaIrrI4H is :osHiuruiNa nepu$epifiuzu KaFraJroM, a if aB'rop

Mipouruur{eHKo lrrtr.rrpo BanepiffoBr4r{ 3acnyroBye rpr4cyAxeHHfl HayKoBoro cryrreH,

KaHAI4Aara Texui.rHllx HayK ga cueuiamuicuo 05.05.I7 - ri4panniuui Marruuu ra
ri4ponHeaMoarperarr4.

OSiuifiuufi onoueur,

KaHAHAaT TeXHlr{Hr4X HayK,

HaqaJrbHr4x niaainy nporor-rHux gacrr{H

AT <Cyucrxrzfi 3aBoA <HacoceHeproMaru))

flilnac Jlyronoi C.O. :acni4vyro

B.o. Ha.ranbHnKa ni44iny xa4pin

AT <Cyrucrxufi 3aBor <Hacoceu

%'fc.o.rryrona

rc.C. fo,rcron'r'rr4x


