
BINTYK
oSiqifinoro onoHeHra

Ha Alrcepraqifi Hy po6ory Hn nrarroxa BsqecJla B a Bs qec.na BO BII q a
,,MareuaTntrHa MOAeJrb ereKTpuq Horo 3OHA-cu rHaJry AJIfl Brr3HaqeHHfl

Au nanrinn craHy pecra B paqifi uoro croMaroJrori'rnoro [pou€c]t'r
[peAcraBJregy na s4o6yrrf, HayKoBoro cryreHq KaHAI4Aara rexni'IHLIX HayK 3a

ineuiantnicto 0 1 .05. 02 - MareMarr4rlHe MoAenroBaHHs ra o6quclrosamHi
METO.IILI

Axmy an o ruicmt meM u d uc ep ma qi iln o'i p o 6 o m u

Ans sa6esueqeHH.tr nosHorliHHoro SyurqionyBaHHf, rIepB?IHHoi lanrrt
cr,rcreMu rpaBJreHHf, nro.{rrHra Heo6xiAHa cBoeqacHa AiarHocrura, nirynaHHq ra
aiAHosreHHq :y6ie y nirapx-croMaroJlora. 3orpeua, npu IIboMy Ayxe tlacro

rrpoBoAlrrbc{ nporleAypa saruiHra ni4cyrnix qacruH zy6a (ervrani, 4eHuany)

p..tu"purlifinrarvrra uarepialauu, sri MaKcLIM€uIbHo noai6Hi 3a Mexani'rHlaNall

xapaKTepucrr.rKaMlr ra BJracrrlBocrf,Ml4 Ao npupo4nix rKaHpIH. 3 qiero Merolo

"ufi6in"- 
[rr{poKo Br4KoplrcroByrorbcf, croMaroJlori.IHi rrtarepiann, noliuepuaaqir

f, Kr4x sAifi cHroerrcs uiA liero ynrrpa$ioJleroBoro (V@) nnnpol,rinloBaHHt.

,,{nx er,rcorosricnoro rrpoqecy unou6yBaHH-l :y6ia Bax{JrI4BHu QarropoM e

sa6esue.{eHHq orrrr4MiurbHoro qacy ercuosullii yO onpol,rinroBaHHs

croMaroJrori.{Horo uarepiany, ocximKl4 3MeHIxeHHs llboro qacy [ppIBoAI4Tb Ao

nenosHoi nonirvrepusarlii, a fioro s6iJlrrueH:nfl. - 4o uoriplueHHs xriHi'IHHx ra

ecrerr4r{Hlrx napaMerpin pecranpaqii.

[arta 4IacepraqifiHa po6ora [pr4cB{qeHa uapineHuro aKTy€ulbHoro

TEXHItIHOfO 3ABAAHHf, TIOIXYKY

niAnonrenHq rBepAZX TKaHPIH

uoxrunicto sa6esrrerleHHf, e YO

eSerrunuux MeroAie KoHTponrc [poqecy
sy6ie QorouoniMepHLIMu uarepialauu, 3

ezuporvriHK)Barlax aBToMarI,I3oBaHofo KoHTponrc

orrrlrM€urbHoro rracy eKcrro3r,rqii $orouonirvrepHrax croMaroJlori'IHlax rvrarepialin

rnfl Aocf,rHeHHrr ix niArvriunzx eKcnJlyaraqifinux naparvrerpin. llpone4eHi

AocliAxeHH.rr e oco6ruso aKTyaJrbHvrwkr, 3Baxaloqvr Ha nigcyrHicrb Ha pI'IHKy

croMaroJrori.{Horo o6naAnaHnq rexuiqnux :aco6in, sxi AaBanv 6 3Mory

KoHTponrcBaru qac ui,q qac rlpoqecy
pecraBpaqifi nux vrarepianin.

$orononirvrepusaqii ei.4nosiAHIax

C my niru o o 6 rpyumo 6 aH o cmi ru ay xo e ux n on o )rc e H b, B LtcH o 6 xie ma p e rcon eu d a qi fi ,
c fi op twyn b o s aH ux y d uc ep mu qii,'inu d o c mo e ip ruicmu

Hayxoei iou*nn orpI4MaHLIX pe3ynbrarie y po6ori rorqrae y po:po6qi

Mero.{y KoHrponrc rpoqecy Sorononiruepueaqii crouarorori'Inoro Marepi-y,
o6lpyuryBaHHro
3acTocvBaHHIo

MareMarllqnoi uoAeni eneKTpl'IqHoro 3oHA-cI4r"-y,
iH$opvrarLIBHI,IX o3HaK Ta cTBopeHHIo BlAIIoBlAHoro MeToAy

r<orvrn' torepHoro iMiraqifi Horo MoAeJIIoBaHHt :

1. Yuepure pospo6neno MeroA nepyfininHoro KoHrponrc rpoqecy

uonirvrepusaqii croMaroJrori.rHoro vrarepiany !.nfl BH3HaqeHHf, oIITHM€UIbHOro

' tracy, 3 Moxulllsicfio r{acoBoro uouiropuHry npoqecy.

sa6esne.reuufi eia6ip ra onpaqloBaHH.g eneKrpplqHoro
,I

li



Ha BrrxoAi Qorogio4a, aHacri4or siA6ramr yO nranporvrinroBaHHr nig
rloBepxHeBoro Iuapy croMaroJroriqHoro uarepiany.

2. O6rpyHroBaHo MareMarlar{Hy MoAeJrb eneKTpr4r{Horo 3oHA-cr{rHany y
nHrur4i iulynrcuoro nepio4uuno KopenboBaHoro BLrnaAKeBoro rrpoqecy, rqo
Aano 3Mory KoHrpoJIIoBarI4 rpoqec nonirvrepnsaqii croMaroJroriqHoro laarepiary e
.raci.

3. Yuepure 3acrocoBaHo B grcocri iuQopvrau4BHr4x o3HaK eneKrprqHoro
3oHA-cl4rHany rcopenxqifini KoMnoHeHTr4, sxi Br.rpalxarorb 4unavriry upoqecy
noniuepugallii croMaroJloriqHoro rr,rarepiany B pecranpaqifiHifi crouarolorii.

4. Pospo6neno MeroA tcotun'rorepHoro ivriraqifinoro MoAenroBaHH.rr
eneKTpI,IrIHoro 3oHA-cI,IrH€Lny, srcuit ni4rnep4un y3roA)KeHHr peaylrrarin
xouu'rorepHoro eKcnepHMeHTy s eunipu.rHuMlr AaHr{MH.

Cmyniruo odrpyrumonaHocmi nayronux rroJro)KeHb, sracnonxis i
peKoMeHAaqifi nn:naqaerbcfl ix ni4uoni4nicno cyqacHoMy craHy MareMarlrrrHoro
MoAeJIIoBaHHfl, ui4reepruKyerbc{ KopeKTHrrM 3acrocyBaHHsM MareMarr4qnoi
MoAenl ereKTpuqHoro 3oHA-cr,rrHany Anfl pospo6nenna saco6is KoHTpoJrro ra
ni:yanisaqii Aranauir<u npoqecy uonivrepra:aqii croMaroJrori.rHoro vrarepizury ra
crarllcrl4qHoi reopii nz6opy piuenr rpr4 oqinronauHi in$opuau4BHr4x
xapaKTepl4crl4K .qocn1.{xyBaHoro curH€lJry ra nepu$iraqii MareMarr4.rHoi NaoAeri.
E,Sexrznnicrr niAxo4y ni4rBepAx(eHa anpo6aqi.rrMH Ha HayKoBHX xonsepenqirx
Ta BrIpoBaAlr{eHHrMr4, npo ttlo ceiA.rarr ni4uoeiaHi aKTr4.

focmoeipruicmo oAep)KaHI{x B 4ucepraqii pesynrrarin i sracHonris
sa6esne'Iyerbcs MareMarl{rrHoro crporicrro [ocraBJreHoi sa4a.ri o6rpyHTyBaHHf,
MareMarHqnoi vro4eli eneKTplar{Horo 3oHA-cr,rrHany ra pospo6xorc MeroAy
aTUruCTI4r{Horo O[paqIOBaHHfl, 3 BI4KOpI,ICTaHHIM OCHOBHLIX IIoJIOXeHb reOpii
ft rvronipuocrefi , MareMarLI.IHoi erarkrcrr4KLr ra MareMarurrHoro MoAeJrrcB aHHfl. Anfl
BI4fBJIeHH{ HoBI{x inSopuarLIBHI4x o3HaK s o6racri pecraBpaUifiHoi crouarolorii,
sxi e e$exrnBHI4MH iu4IararopaMlr rpoqecy noniuepusarlii croMaroJrori.rHoro
vrarepiany. AAernarnicrr o6rpyuroeaHoi MareMarr{.rHoi rvroAeni ereKTpr,rqHoro
3oHA-cI,IrHany ni4raep,4x{eHa pe3yJlbraraMu eKcnepr4MeHT€urbHr4x AocniAxeHb, 3a
3HarreHH{MLr Kopenxqifinux KoMIroHeHT.

3uuuyu4icmb ompuntoHt& pryynomamie dna uayxu i npaxmuxu
3Ha.ryrqicm orpaMaHrax peeynrrarin rroJrqrae y pospo6qi MeroAy

HepyfiniaHoro KoHrponrc l,riqnocri nrovr6u B rrpoqeci iT nonivrepusaqii Ha ocnoni
peecrpaqii Ta rloA€trlbluoro onpaqroBaHH.f, 3apeecrpoBaHlrx 3oHA-cr4riralin, a
TaKox o6rpynryBaHHt MareMaru.{Hoi l,roAeni Ta uero4in olparlroB aHHfl
4ocnigxyBaHux carnaris Am Ir,roniropraHry onrr4M€urbHoro qacy ercnosraqii
$orononiuepu:aqii croruaroloriqnoro vrarepiany.

,{ucepraqifiny po6ory BLIKoHaHo B paMKax 3apeecrpoBaHlrx HayKoBo-
AocniAru,rx reM: <,{ocni4xeHHt suin Qynrr{ionanrHoro craHy opraHisrr,ry nroAr4Hr4
3a 6iocHrHalauz saco6alull,I eHepferr.rquoi reopii croxacrr4r{Hr4x curualin>> Ta
<In$opvrallifiHi rexuororii 4ocri4xenru cnrHarie 3 xapaKrepHr4Mr,I
oco6lunocrsMlr uepio4ravnocri>.
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flparruvne 3HatreHHr Arrceprar{ifinoi po6oru AIrfl aBToMaru3oBaHoro

KoHrponrc npoqecy uonirvrepusaqii ra nupirueHHt npo6revrra noKpaluennr Sisuro-
N{exani.{Hprx BJracrLrBocrefi croMaroJlori.IHl4x Ivrarepianin nilrsepAxeHo
BHKoprrcraHHrM pe3ynbrarie.qocri.{)KeHb B Tpbox croMaroJlori.rHl,Ix rninirax.

3auponoHonani MeroALr rvroniropuHry rpoqecy nonirvrepuaaqii, sri
pospo6neHi s AaHifi po6ori, AoBeAeHo Ao xotvtu'rorepnoi peanisaqii. Pospo6rleHo

rraKer nplrKJraAHkrx rrporpaM y cepe4onuuli Matlab Anfl AocliAxenns ra
oqiuronauux vriqnocri QorouoliMepHl4x uarepianin ni4 Aiero yO
nunpouiruoBaHH.a.

Pospo6leHa Kovrn'rorepHa nporpaMa Aae 3Mory npoBoArlru peecrpauiro ra
oilparlroBaHHr eleKTpr4rrHHX 3oHA-clrrnanie 3 Meroro oqinrosaHnr AnHauirH
rpoqecy Sorouonirraepusaqii crouarorori.rulax rvrarepianie BrIpoBaAXeHa B

HaBrrarbHoMy npoqeci xa$e4pra 4urx.roi crouarolorii TepnoninbcbKoro

Aepx{aBHoro MeALItIHoro yninepczrery iir,r. I. .fl . f op6aqeBcbKoro.

ff o e H o m a e ur<n u d eruHn p esyJt b mumie y o ny 6n i xo s aH ux n amep ian ax
OurosHi pe3ynbrarl4 Al4ceprallifinoi po6oru ony6niroBaHo y 15-rz

HayKoBr4x [paqsx, 3 Hux: 2 crarri y 3aKopAoHHI4x HayKoBI4x uepio,quuuux

Br4AaHHf,x, 5 crarefi y nayroBrlx Saxonux B?IAaHHsx Vrpainu, 8 ny6nixallifi y

rvrarepianax vrixHapoAHr4x ra BceyKpaincrrnx HayKoBo-rexHi.{Hux ra HayKoBo-

ronsepenqisx. PiseHr ra rinrrcicrr ny6niraUifi eiAnosiAalorr
craBJrf,Tbcq Ao KaHArIAarcbKI,IX Alacepral{ifi e YrpaiHi.

Ound snicmy po6omu

.{racepraqifiua po6ora cKnaAaerbc-f, is uepenixy yMoBHTIX rlo3Har{eHb,

Bcryrry, trorrlpbox pos4inia, nncHosrie, nepeniKy BllKopvcralo:ax pKepen ra rpbox

AoAarrin.
3aralrnufi o6csr Azceprarlii cranonurr 160 cropinor, ocHoBHufi rercr

:afiuae 110 cropinor, crrr4coK BrrKoprIcraHLIX Axepen uicrum 127 uafitvreHyBaHb

Ha 12 cropiHrax. B AoAarl(ax naeeAeHi nicrunru xoun'totepHllx npofpaM:

oqiHrosaHHfl MaKcr4M€urbHoro 3HatreHHrr, MareMarurlHoro cnoAieaH :ns. Ta 4Iacuepcii
eleKTplrrrHoro 3oHA-ctrrHaJry B Mex{ax KoB3Horo airHa; onpaIIIoBaHH-a

gocni4xyBaHoro cr4rHaJry rr,ro,4r,rQircoBaHuM czu$a^:HzM MeroAoM Ta IIporpaMI4 Ant
Koun'rorepHoro MoAenroBaHHf, 3apeecrpoBaHofo eleKTpllqHoro cI4rH€uIy, a raKolK

aKTH BrrpoBaAxceHHr, rqo ni4rnepAxyrcTb npaKTHr{Hy rlinnicm perynrrarin

AocniAxeHb Al,Icepraqifiuoi po6orz.

Y ncryui, rulxxorur aHani:y craHy saAa.ri oqinrosaHHt AI{HaMiru upoqecy

uonivrepusarlii croMaroJrori.{Horo vrarepiany 3a ereKTpI4rIHLIM 3oHA-clIrHaJIoM,

o6qpynroBaHo axryalrnicrr reMr4 4racepraqii, siAsHa.reHo 3B't3oK po6oru 3

HayKoBLrMr4 TeMaMr4, cQopvrynboBaHo Mery i sa.qaqi ,qocli4xenux, Bu3Har{eHo

06'eKr, rrpeAMeT i ueroAu 4ocli.4xeHHx, tloKa3aHo HayKoBy HoBI43Hy Ta

rrpaKTlrqHe 3HarreHHs orpr,rMaHr4x pe3ynbrarin, npegcraBJleHo in$opvrauirc npo

lpaKTurIHux
BHMOTaM, IUO

tl oco6ucrzfi sHecor s4o6ynava B KolKHy is ny6niraqifi ra anpo6aqiro po6oru.



y repruoMy po3Aifli HaBeAeHo pe3ynbrarr4 aHani3y i cran crpaB Ta

reHAenqii posnurry croMaronori.rHzx ruarepiarie, lqo 3acrocoByrorbcf, B
pecraBpaqifiHifi croruarororii. flpoanani3oBaHo ocnosHi rvrnv uarepiaria, uo
3acrocoByrorbcr B pecraBparlifiHifi crouarororii, 3oKpeMa Anfl Soprr,rynaHux
urou6, qricrr rKr{x 6yl" 3€LJrexarr4 ni4 vacy V(D nunpoNainroeaHnsvr. 3 Meroro
3MeHrueHus fioro Herarr,rBHoro BnJrr4By Ha crusoei o6orosru poronoi nopoxHrrHt4
ra AocrrHeHHr nafirparqnx Si:nro-Ndexani.{Hr{x napaMerpin nroru6z Ha4:uavafino
Ba)KJITTBTIM € sa6esue.reHHf, rrroxrueocri oqiHrosaHHs Aunauixu npoqecy
nonirvrepusaqii raKrrx vrarepianin a upoqeci QopvryBaHHr nloiu6u. llpoue4eHufi
aHaris noKa3aB ni4cyrHicrr nepyfiHinnux rueroAis KoHTpoJrro srocri urorur6yrovux
croMaro Jrori.rHr,rx vrarep ian i n.

y AaHoMy poe4ini pospo6neno anropcrrcHfi MeroA KoHrpoJrrc upoqecy

Sorouonirvrepraaaqii crouarororiqHrax uarepialin, 3aBArKr4 oqinroeaHuro sNaiHH

iureucunnocri nepio4uvuux irr,rnynrcin V(D-nnnporuinronanHr, nuacri4ox ix

Qoprr,rynannr
MATCMATPIqHOI

siAbueaHus eil Sorouonivrepnoi urou6rE, 3 rroAanbrrrorc peecrpaqiero
eneKTplrrrHoro 3oHA-cr4rHany. Bpaxonyror{r4 BLru{eHaBeAeHy inQopruraqiro norasaHo
neo6xiAnicrr o6rpyHryBaHHf, ua6opy MareMarrl.rHoi rvroAeni ra pospo6neuH.r
M eroAy onp arlroB anHfl, 4ocn i4NyBaHux curH ar i s.

y ApyroMy po:4i.ni, BpaxoByroqu Si:uvny rpr4poAy
eneKTpr,rqHoro 3oHA-cr4rHany [peAcraBJreHo Br4Morr4 Ao ftoro
vroAeni. Cepe4 IKHX criA eiAslrra'l^prrpr: Naoxnrasicrb BpaxyBaHHfl y cnoifi crpyxrypi
nepio4z.rsocri 4ocnigxyBaHoro cnrHaJry ra fioro eHeprerkrqHlrx rapaMerpin, rrci
6yayrr xapaKrepu3yBaru rr,riqnicrr urou6, ra B riHqenouy pe3ynbrari 4acrr
3Mory oqinzrra e$errunuicrr rpoqecy Sorouonivrepu:aqii crouarorori.rHr4x
rraarepianin. [lx Mo.qenroBaHHf, eleKTpr4qHoro 3oHA-curHany BI4KopHcraHo

MeroAr4 rapuoniuHoro ananisy 4ereprvriHoBaHr,rx KoJrr4BaHb ra siAsHaqeHo, rrlo B

npoqeci noniuepu:aqii croMaroJroriqnoro vrarepiany n vaci rapaMerprr KoxHoro
oKpeMo B3sroro irvrrrymcy srvriHrcrcrbcc B 3aJrex(Hocri sia roBrrIr4HH rJrapy fioro
HaHeceHHfl, napaMerpin onporr,riurc'na.ra ra soeniruHix Sarcropin. r{ani qr4HHr4Kr4

BrrJrnBarorb Ha rro.f,By AoAarKoBr{x neinSopuarr,rBHnx 3aBaA Ta B xiHqenovry
pe3yJrbrari na npoqec KoHrponrc rpoqecy Sorouonirraepu:aqii.

Poarrruryro MeroA MoAenroBaHHq ereKTpr4r{Horo 3oHA-cr4rHany y nuux4i
cneKTp€rJrbHoro auanisy craqionapHrax Br4naAKoBrrx npoqecie, r^xuia BpaxoBye
Br.rna.{KoBicru $opvrra uporiraHH.rr upoqecy $orouonirr,repusaqii, are He BpaxoBye
ftoro uepio4uuuicrr i ne uae saco6is oqinrosaHHr rracoBo-Sa":onoi crpyxrypra
4ocri4xyBaHoro cr4rH€Lny, qo e BaxrJrr4Br4M Anfl Br4rBJreHH.rr oco6rnsocrefi
4ranarraixu croMaroJrori.rHoro [poqecy.

Kffo.roezlr acneKroM AaHoro pos4iny e o6rpyHryBaHHq nra6opy

MareMarra.rHoi ruoAeri eneKTpr4r{Horo 3oHA-cr'trHany y surrxAi nepio4uvno-
KopenboBaHoro BHnaAKoBoro npoqecy. [ana MoAenb € aAeKBarHoro Am saAaqi
KoHrponrc upoqecy $oronoriuepnsaqii crouarorori.rHoro pecraBparlifinoro
uarepiany, ocrilrxu o6'errrasHo ni4o6paxae rpr4poAy ereKrpllqHoro 3oHA-

li ,cr4rHzuly, BpaxoByroqv Br4naAKoBlcTb, neploAr4qHlcTb Ta MolKJrr4BocTl oIIrHIoBaHHt
:vrin y vacono- S a":onifi crpyKrypi .qocnilxyBaHr4x crarHarie.
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y TperboMy po3Airi po3po6neHo crpyKrypHy cxeMy cr4creMu Ans
peecrpaqii eneKTpIar{HI.IX 3oHA-clrriraniB. Crla4onnruu t{acrr4HaMlr sxoi €

SoronpufiMarl Ta nranporvrinloBar{ Y@ euupoldiHrosaHH.rr 3 Ax(epenoM xr,rBJreHH-f,,

$inrrp HI43IKLIX qacror, aHarroroBo-qu$ponufi Atrs, oqu$pynaHHr ereKrpr4rrHoro
3oHA-cI4rHaJIy ra 6lor onpaIIIoBaHHfl, oquoponaHoro eneKTpr4qHoro 3oHA-
cr'rfH€Lny.

Po:po6nena cr{creMa Anfr KoHTpoJrro qacy ercnoszqii KoMrro3r4THoro
croMaronoriqnoro rvrarepia-rry MolKe 6yru Br4Kopr4craHa f,K cKJraAoBa qacrv:na
cf{acHLIX croMaroJloriqnux Sorononiueprasaqifisnx oupouinrosa.ris.

Bnxog.ruu is NaareNaaru.{Hoi vroAeni eJreKTpraqHoro 3oHA-cr4rHaJry y nurnr4i
uepio4IEuuo KopenboBaHoro BI4naAKoBoro rrpoqecy o6rpyHroBaHo crau$a":Hufi
MeroA olrpaqroBaHH.x TaKLIX curnaris ra pospo6JreHo €urropr,rrM fioro peanisaqii.

V ueraeproMy por4i.ni HaBeAeHo pe3ynbraru onparltoBaHHr ereKTpr4rrHoro
3oHA-cldrt-y, ni4i6panoro 3 AonoMororo onucanoi clrcreMn peecrpaqii, 3

rvro4uSixoBaHlaM cun$asHurvr MeroAoM. Pospo6leno rouu'rorepHy ivriraqifiny
MoAenb eneKTpnr{Horo 3oHA-cr4rHany 6a:yrovucb Ha MoAeni y nzrnx4i uepioAr4qHo
KopeJrboBaHoi eznaAxosoi uocriAosnocri.

Ans oqiuru KoHTponrc npoqecy uoriuepusaqii croMaroJrori.{Horo
pecraBpaqifiHoro urarepia-rry npoBeAeHo AocniAxeHH.s ereKrpr4rrHoro 3oHA-
clrrH€rJry 3 BHKopLrcraHH-rrM cranQasuoro MeroAy. 3 Meroro orpr4MaHHf,
inSopuarLIBHI,IX o3HaK 4ocni4xyBaHoro cr{rH€ury o6.rracreHi ropensqifiHi
KoMrIoHeHtz, xri e innapiaHTHurgr4 y uaci Ta BvrflBlr.rrrorb loralisaqiro po:no4iny
rroryxtHocri czrnary Ha [eBHr{x qacrorax.

3 ueroro AoAarKoBoro ni4rnepAxeHHf, y3roA)KeHHf, eKcrrepr4MeHT€rJrbHlrx ra
reoperI4rIHVX AaHvrx, y AaHouy pos4ini npe4craBJreHo pe3ynbraru iivriraqifiuoro
MO.4enroBaHHfl, eIeKTpr4qHOfO 3OHA-CtrfHany.

Cuncorc nireparypu ei4o6paxae nafi6inrru snauyuli nayrconi po6oru,
uos'q3asi : reuaruKolo 4zcepraqii. Cnucox BraKopr,rcraHr4x Ax{epeJr oxonnroe
upaqi 3 AocniAxeHnq xapaKrepr4crr,rK croMaroJroriqnux uarepialin,
MareMarllrlHoro MoAeJIIoBaHnfl, reopii fil,roeipHocrefi Ta MareMarrrqsoi
crarn crr4 Kvr., a raKo)K BlrKopr4cr aHHfl. eHep rerr{qnoi reop ii.

IIo ducepmaqifinifi pofiomi 6apmo eidsHarrumu Hacn ynui sayenrceHHn:
1. y ornsAosifi qacruHi AuceprarlifiHoi po6oru HeAocrarHbo npuAineno

yBarl4 nopinnxlbHoMy ananisy pienux uero4in KoHTponrc upoqecy noniruepusarlii
croMaroJrori.{Hrax vrarepianin.

2. Finuue yBaru y Al4cepraqifiHifi po6ori Bapro 6yno 6 enepnyrlr Ha MeroAlr
[o[epeAHroi o6po6Kla eneKTplzqHoro 3oHA-cLrrHily, ocrilrxu si4 ix a4ernarnocri
ra ropexruocri, cyrreBo 3aJlexturb e@exrunnicru po:po6neur,rx y po6ori
cr urucrvrqH ux rr4 ero A i e onp ar{ro B ar^Hfl , go cn i4xyB aH o ro cr4 rH arJry.

3. Ha puc.1 n anropeSepari ra prc. 1.5 e Ar,rceprauifinifi po6ori He BKa3aHo
rlapaMerpin s6zpanrnoi riu:14 Ta KoHcrpyKrr,rBHnx oco6lusocrefi xpinleHHs iT ra
Qorogio4a.



4. B aBrope$epari Ha pr4c. 8, 9, 10 Aorlinrno 6yno BlrKopr.rcraru 6i.lrcwuir
urpnQr AJUI crallioHapnrax, Kopenrqifinux KoMrroHeHr, ix $ynxqifi ra qr.,rcroBr..rx

3Har{eHb.

5. llpu nra6opi Soroaioaa n po6ori Aoqinuro 6yno HaBecrr4 pe3yrrbrarrr
nopinnxnbHoro aHa-nisy s iHurraNrra SoroenerrpoHHr4Mr4 uplrcrpo.f,Mlr, 3oKpeMa
BpaxyBaHHr raKr4x Ba)KJrr4Br4x napauerpia, f,K .ryuunicrr, exeisaneHrHa
uoryxuicrb rrryMy, BoJrbr-aMnepHa ra crreKTp€urbHa xapaKTepvrcrvrKkr, reMnoenfi
pinenr crpyMy, inepqifinicm, a raKo)K pe)Kr4M seir\arHeHnr (SororarunaHi.rHrafi
a6o $orolioaHnfi).

6. B Ar{ceprarlifinifi po6ori He BK€BaHo 3 f,Koro 4ocronipHicrto Mo)I(Ha

npr4r4MaTr4 puueHHs [nfl KoHTpoJrro sKocTl rrpoqecy
o qinroeaHH.s NaiqHo cri crouaroro ri.rHlrx rr,rarepi zutin.

7. y 4ucepraqii ra anrope$epari na.snHi

crunicrn.{si novumu.

Brasaui HeAorircu He 3Hr4)Kyrorb HayKoeoi ra npaKrLrrrHoi qinnocri po6orr,r i
HE BTIJII4BAIOTb HA 11 3AfAiIbHV OUIHKY.

3azanurua o4iruxa pofiomu i eucnoexu
Bpaxonyroua pe3ynbrarr{ AeraJrbHoro aHanisy HayKoBr4x AocriAxesr,

Mor{Ha 3 BrreBHenicto crBepAxyBarv\ rrlo Aucepraqifina po6ora Hururrora B.B.
Ha reMy <<Mareuarv.tlea MoAenb eneKTpr4qHoro 3oHA-cr4rHany Anr Br43HaqeHHt

Auuauiru craHy pecraBpaqifinoro croMaroJroriqnoro npoqecy) e 3aBeprueHolo

rceaniSiraqifinoro HayKoBoro rparlerc. B Ar4ceprarlifinifi
aKryaJrbHe 3aBAaHHx po:po6Ku ra Aocni.{xeHHs HepyfiHieHoro MeroAy KoHrponrc
srocri rpoqecy nonirraepu:auii croMaroJrori.rHoro rraarepiany. llpu I{boMy 6yno
o6lpynroBaHo MareMarr{qHy Mo.qenb npoqecy nonilaepusaqii Ha ocHosi
pospo6neHoro MeroAy aBToMarr{3oBaHoro KoHTponrc, trcuit lpyHTyerbct Ha

nia6opi Ta onpaqronanHi cr.rrHarry. [lt Br4f,BJreHHs inQopvraruBHl4x o3HaK

KoHrponrc rpoqecy SorononiuepHsaqii croiuaronoriqHoro rvrarepiany
po:po6neno MeroA crarr4crr4rrHoro onparlroBaHHs 4ocni4xyBaHl4x curHaria.

flrzcepraqir :nanvrcaHa cyqacHoro HayKoBo-rexHi.{Horo MoBoIo, nocrigonno,
rori.rHo ra rpaMorHo. Crunr BraKnaAeHHq Marepiary :a6e3[eqye 4ocrynnict
fioro crpufinxrrr.

Po6ora y Aocrarnifi vripi npoinrocrpoBaHa plrcyHKaMu, rpaSir<avru,

ra6luqsuu, oQopruureHa aKyparHo y ni4uoni.qnocri 3 Br4Morauu, xri craBJlf,Tbct

Ao Ar4cepraqifinux po6ir.
Ony6nixonani nayroei npaqi Huruuoxa B.B. 3a reMolo AocliAxeHns

nonnicrro nigo6paxarorb ocHosHi rronoxeH Hfl Aucepraqii.
Anrope$epar Al4ceprallii Aocraurbo noBHo po3KpI,IBae ii sl\4icr.

[ucepraqifina po6ora uicrurr Hoei HayKoBo-o6rpyHronani pesylttatu, lxi
e Baxnr{BLTMH Ha cyqacHoMy erani MareMarrrqHoro MoAeJrroBaHHfl, ra pospo6ru
aBToMarr43oBaHHX cr,rcreM KoHTponrc [poqecy nonivrepusallii croMaroJloriqnoro
uarepiany i qinxoN,r siAuoaiAae Br4MoraM rracropry cueuiamnocri 01.05.02 -
MareMarr4rrHe MoAeJrroBaHHs ra o6.rracflronanrni MeroAH.

IIonlMepll3arlu 3 MeToK)

nesHaqHi rpauaru.rui Ta

po6ori BHplrrreHo

li



Arryanruicrr pornxnyroi upo6neuu, npoBeAeni QynaaMeHr€urbHi nayxoni
AocriAxenH-s ra orpuuaHi xopHcni pe3ynbraru Aarorb rrpaBo BBaxarr4, rqo
Al4ceprallifina po6ora niAnosiAae sulrorau, xxi craBJr.rrrbca 4o po6ir na s4o6yrra
HayKoBoro cryrreHfl. KaH4prAara rexHi.{Hux HayK, 3oKpeMa (n. 9, ll, 12 rqoao
KaHAI4AarcbKIrx 4ucepraqifi) "llopx4xy rIpHcyAXeHH.rr HayKoBHX cryneHie"
3arBepAxeHoro IrocraHoBoro Ka6iHery Minicrpia Yrpainz nin 24 rrnrrHr 2013p.
J\b567 (si suiHartu), a iT anrop, Huxurrox Bs.recras Bq.recraeoBr{r{, 3acnyroBy€
npLIcyAx{eHH.[ HayKoBoro cryneHfl Kalal.vrqara rexnirrHkrx HayK sa cneqialruicrro
0 I . 05. 02 - MareMarI4rIHe MoAenIoBaHHr ra o6.{ra cruosanrHi Mero,rlr4.

K.T.H., AoqeHT, AorIeHT r<a$e4pra
MeAu.{Hoi in$oplrarzxu
TepuoninbcbKoro AeplxaBHoro MeAr4qHoro
yHinepcurery ivr. I.-fl . fop6atreBcbKoro A.C. CnepcrrcK

lliluuc K.T.H., AorleHra, AorleHra raQe4pr,r
ue4r'ruuoi inSoprraaruru
TepnoninbcbKoro Aepx{aBHoro MeAr4qHoro
yHlBepcnrery iu. I._f,. fop6arreBcbKoro 3 a n i p x ro:

Bqenrafi ceKperap
TepHouinbcbKoro
yHinepcrErery i bKofo
npo$. I.e. f


