
BrAryK
oQiqifiHoro orroHenTa Ha Arrceprarlifiny po6ory

ra3oBnx cyuiruefi Ha 6asi
rrepeTBopr0Barra>,

slrtfl,IAie rpoMl4cJloaux ni4uplleMcrB ni4cunroerrcr sa6pyAHroroquMr{ peqoBr{HaMr.r,

f,Kl HaAXOMTb B1A aBTOTpaHCrrOpTy.

I{nu i uignpecJrroerbcr aKry€rrrbHicm 4racepraqifinoi po6oru Be4r O.8., d:a

cnp.rrMoBaHa Ha pospo6ry ronepeAxyB€rlrbHr{x saxo4ir IIIOAO 3MeHrUeHHr plBrrf,

clnracHl{x Koruu'IorepHo-ne6esne.ruocri snxiAHr.rx rasis 3aBA{KLr BrrpoBaA}KeHHro

TexHoJrori.rHlrx piruenr, e aKTy€rJrbHoro 3aAaqerc.

Arryaluricrr reMrl .qllceprallifisoro AocriANenns y Aoc'rarnifi naipi

o6lpyHroBaHa AlacepraHroM y po6oti ra aBrope$epari i ui4rnepA)Kyerbcr rLrM, rqo

Al4ceprallifina po6ora BLIKoHyB€trrr4cb ni4uoni4no Ao reMarrrKlr HayKoBo-AocniAtrrx

po6ir HaqiouanbHoro rexHiqnoro yninepczrery <<Xaprincrrufi uonirexniqHul'i

incruryr>>, 3oKpeMa ? BTIKoHaHHf, 4epx6ro4)KerHr.rx reM <Teoperu.tri ocHoDlr

/3i 1 ,r,rr- ^ryl 
a u'Lat f,t tuil-tnL , i 24V fu,( f.tut 1.Kt/ 1 , c'W 

,WrnYW'Y/'t/*"L-/ "t 
/ Til,$ru'/d-

BeAr O.nenn Ba.nepifnnH
<<OrIiHna erco.noriqnocri npoqecin oqrlulenHfl

KoM rrJreKcnoi uo,le.ni rcara"rrirnqnoro
rlpeAcraBJreHy Ha s4o6yrrfl HayKoBoro cryneHfl KaHArrAara rexniqnux

HayK sa cueqia.nrHicrro 21.06.01- eKoJrori.rsa 6esnerca

Arrya.nrHicrr reMrl Arlceprauifinoi po6oru, ii gntqgoK 3 HayKoBr{Mrr

npoIpaMaMII, IJIaHaMII, TeMaMII.

Ha croro4ni enponeficrra uorirura siAuocHo ui4rpuurr,r rrocri arrraocsepHoro

noairpx Ha 6eguerrHoMy AiIt 3Aopos's HaceJreHHrr pinni, c[prMoBaHa Ha fioro

[oKparrleHHfl 3a paxyHoK 3ar€IJrbHoro cKopoqeHH.f, o6'euin nzrn4in sa6pygnroroqnx

peqoBuH. Vrpaiua, tKa e cropoHolo pflry uixHapo4Hr{x yroA Ta 3H€xoArlTbcr Ha

IrrJllrxy Bcryny 4o eC, raKo)K npuir:awlm na ce6e go6os'sgaHrrf, rrloAo s4ifiureHux

saxo4in, rri cnprlaoeani na gano6iraHns Herarr{BHoro AJlf, 3Aopos'.f, HaceJreHH{ Ta

Aosldrrs sa6py4uenHx arrraoc$epHoro uonirpx. OcnosHr,ril{u A)KepeJraruu

sa6py4nenna aruocQepHoro uonirpr e uporuzcroni nigupueucrBa. Curyaryix

ycKJlaAHloerbc.fl TrIM, Iqo noHaA 80 % rpoMr{cnoBlrx ni4upueucrn rpainu

po3TaIIroBaHo B HaceJIeHI{x rryHKTax, Ae Ha o6uexenift repzropii cronqeHrponalri

uiguplaeucrna pisurax K.nacie ne6esneru, qacro BKparrJreHi s xlrrrroei Macusu, Ae Ai.s



-eHeplo3oeplfaloqol lHTerpallrl npoqeclB Ta TexHoJror[ 3MeHIIIeHHf, ruKlAJrrrBEX

BTTKI,IAiB AIrfl. npoMucJroBlrx ui4upueucrn>> (nonaep Aep)KaBHoi peecrpaqii

0103U00I52I); H,.p <<CogAaHue reoperurrecKr.rx ocHoB HopMr4poBaHW

uorpe6reHux oHepropecypcoB u yMeHbrueHrrf, r€BoBbrx nu6pocon MeroAoM

LIHrelpaIIuu npoqeccoB)> (Horvrep Aep)KaBHoi peecrpaqii M 4418}ls 0109 U002404);

H,.p <<CosAaHue reoperllqecKkTx ocHoB Jrorr{crlrKr{ eneproe$dlexrunnocrr,r Lr

pecypcoc6epexenux Alrfl, o6ecne.reHr4r gHepreru.recxofi vr gKoJrorrmecrofi

6esonacHocrll rlpoMblltlneHHbrx KoMrrJreKcoB c xkTMrrKo-TexHonoru.recKuMu

crrcreMaMro> (norraep Aep)KaBnoi peecrparlii M 4419}lb0112U000409); toronipnbi

po6otn Ng 44526 3a reMolo <<Pa:pa6orxa MeroAoB cr.rHre3a cJrolrHbx

TenJlognepreruqecKlrx cucreM u co3AaHVe Mareplr€IJroB-Hocnrerefi Kar€urra3aropoB c

3aAaHHbIMkI Qnsnvecruun cnoficrnavrn>, 3aMoBHlrK TOB <<Hayxono-AocliAHufi

incrzryr <<KagaxcraH uHx{uHLrpr{Hr) u. Acrana, Pecuy6rira KasaxcraH; 4oronipuoi

po6oru J\b 44615 3a reMolo <<CosAaHLre r,rHrelpupoBaHHbrx rexnonorlrfi

rrpoLr3BoAcrBeHHbrx KoMrrJreKcoB Pecny6nrErlr Ka-gaxcraH prl.fl, o6ecue.reHIa.tr nx

sHepropecypcoeQQeKTLIBHocrl,I u sKoJrorr4qecrofi 6esonacHocrlD> Arrs.

TOB <<Research & Development rleHrp <<KasaxcraH rrHx<IlHuplrHr> u. Acrana,

Pecny6nira KasaxcraH; rocroAapcbKoAoronipuoi po6oru <<CosAaHue

rrHTelpupoBaHbrx rexnororuft [por{3BoAcrBeHHbrx KoMrrJreKcoB Pecrry6luxn

KagaxcraH Anf, o6ecueqeHtrfl, ux sHepropecypcoe(p$eKTnBHocru H gKoJrorr.r.recxofi

6esonacHocrrr> ai4noai4no Ao uixuapo4Horo npoeKry DISKNET - <Distributed

Knowledge-Based Energy Saving> 3a KoHrpaKroM llb FP7 -PEOPLE}}|1-IRSES-
294933.

Cryninr o6rpynronanocri Ta 4ocronipnocri HayKoBrrx rroJroxenr),

BrrcHoBKin i penovren4aqifi , cQopuyJr boBaHrrx y Arrcepraqil

B gucepraqifinift po6ori BlrKoplrcroByB€urlrcb reoperr.rrrni i erccnepznaenrartrni

MeroArr AocriAxenr. .{ocroaipnicm peeymrarin ga6egue.reHo Br,rKopr,rcraHHsM

e$erruauux MeroAis AocriAxeur cfracHoro ycrarKyB alufl, rrporpaMHoro

sa6esne.renss,. Ila6oparopni AocriANeHHr y po6ori rpoBoAr4Jrucs, is 3acrocyBaHHrrrvr

eKcnepl{MeHTaJrbHoro cTeHAy AIrfl BLrBqeHHr KrHeTI4qHax Ta f€}3oAI{HaMlqHHX



rapaMerpin ramliu{rrHr/rx npoqecia oquuleHHl ragin. O6po6ra eKcnepLIMeHTaJIbHux

AaHr4x i qzcemue MoAeJrroBaHr{fl no6y,4onauux MareMaruqHrlx uoAenefi sAificHeuo

3a Ao[oMororo KoMn'rorepHrax rexnonorifi Ha 6asi [porpaMH]Ix ro]runercis:

EXCEL 2018, MATLAB R2018, STATISTICA 6.1, CANTERA, PYTHON 3.7,

COREL DRAW X8, VISIO 2018.

Hayrcona HoBrrsHa Arrceprallifinoi po6oru noJulrae B HacrynHoMy:

- yrepue porpo6neHa rpr4pisHesa MareMarLrrrHa MoAenb orlucy raranitlr.rHoro

rreperBopeHHr 6araroroMrroHeHTHoi ruriAnusoi ra3oaoi cyrvrimi na nosepxHi ra n

o6' errai rataniru.rHoro nocis;

y[epme 3arrporroHoBaHa KoMrrJreKcHa cr.rcTeMa AocniAxeHns xinerurra

uepe6iry raraniru.rHr.rx npoqecin y pospo6neHoMy neperBoproea.ri s nefitpaligaqii

eronori.rHo ne6esuerrHlrx r€BoBrrx Aotrriruor arrraoc0epHoro uonirpr sa 6ro.IHlilvr

rrpuHrlurroM opraHl3arlll BHyTplrrrHboro uoro cepeAoBrllqa, qo Ao3BonrIJIo

onruuisyBartr roncrpyrqiro reperBoproBaqa siAnosiAHo Ao ytrroB po6otz ra

3Hlr3r.rrr/r sMicr Aorvriuror Ao 70 % y nopinnanui 3 BuKTIAaMI{ sia IurarHoro

xaranirr4.ruoro ycrarKyBaHrrf, Ha ui4crani [porHo3HLIx poepaxyurin qoAo

e$errunuocri uepe6iry rararisy;

- yrepme orprrMaHi Hosi eKcnepr{MeHrzutrni ra po3paxyHrosi pe3yJlbraru 3

KoHTpoJrrc yMoB neperBopeHHr erororiqno ne6egneqH[x auru4in Ha ocnosi

pospo6neHoro MareMarr{qHo-[porpaMHoro ga6esue.reHrrt siAuosiAHo Ao

rpzpinneeoi NroAeri rarariay AJrfl uiArulqennr pinHx ero6esuerldKOMNJIEKCHOl

TpaHcrropry, rrpoMI{cJIoBLIX ni4upzelacrs i nepepo6xz eiAxo.qis;

- orprrMaJrrr rroAaJrbrrrnfi posnnroK MareMatuqHi rvroAeni Sisurco-xiMi.rHlrx

npoqecir y [eperBopronaui He6esue.runx AotvrilxoK BI4KI44in npu roHrpod cucreM]r

<<sxiAHa cyrvriu - rpoqecn QoprvrynaHnfl, rrpurroBepxHeBoro urapy HaA Kar€ulisatopont

- raralig s o6'eN,ri noci.f, - nuxi4Ha ero6esnerlHa ra3oBa cyuiuu, ulo Ao3BoJIuJIo

KoMnireKcHo y3roprcyBaru nepe6ir xaranisy ra crBopeHrix yuon fioro iniqiroeallHt B

o6'eui [eperBoploBaqa ir AoctrHyrl{

eronori.{Ho nebeguerlHl[x peqoBltH;

Qarruuno pinnr 99 % Her,rrp€url3arlu



- 3 Meroro 3HLrx(eHHrr rexHoreHHoro HaBaHTa)KeHHt Ha arMoc$epne uonirpa

siA elrKuAis runiArnBux Aoruiruor yAocKonaJreHo rnroAeni oruIcy 6asoszx npoqecie

ik neperBopeHHrr 3 ypaxyBaHHrM uorpe6 posn'xsry 3aAaq orrtlM€trlbHoro

rrpoeKTyBaHHrr KoHcrpyKrtrii raraniru.rHux [eperBopronauin, ulo Ao3BoJIuJIo snn3uwr

Bkrrputv lo 30 o/o r;i!,naprocri 3aKopAoHnzx ananoris

IlparrnuHe 3HarreHHfl oAepll(au[x pery.rrrrarin.

y po6ori Ha niAcraei rporHo3Ho-po3paxyHKoBllx pesynrrarin uorasHuxie

rararirrE.rHux upoqecin y reperBoprcBaqax is 3€xlacry aruoc0epHoro nonirpx

3aBAf,Kr4 po:po6neHoMy KoMrrneKcy MareMarlrrrHrrx uo4enefi Ta tcoltu'torepHlrx

rporpaM Aocf,raerbc.n 6inrru sxcorzfi piaeur nparcruunocri AJrfl uprafiHxrrx

eSerrununx opraHisaqifiHlrx i yupanniHcbKlrx piuenr qoAo 3acrocyBannfl, Aiesllx
saxoAin is niAsuqeHHr cryrreHro eronori.rHoi 6esuerlr B TexHoreHHo HaBaHTaIKeHID(

yp6oerocr4creMax.

3a pe3ynbraraMLr Alrceprarlifinnx AocriAxenr orpl4MaHo ABa nareH'rn

YrpaiHIr.

Bilnoei.{Ho Ao pospo6neHr{x MareMarlrrrHlrx tuoAerefi crBopeHo rorran'rorepui

nporpaMr{ Arr quceJrbHoro MoAeJrroBaHHf, ra nisyanigaqii rcaraniru.IHlrx rlpoqecis r.Ia

nonepxui raranirz.rHoro Hocis.

Pesymraru AlrceprarlifiHoi po6oru BnpoBaA)KeHo B Han.ranrHllfi [poqec

ra$e4pn xirraiqnoi rexniru ra rrpoMrrcrosoi eronorii HaqionanbHoro rexni.IHoro

yninepcurery <Xapr<incrrufi norirexHi.rHufi iucrnryr>>, rqo nigtnep4xyerbcs

aKTaMr{ BrrpoBaAXeHHf .

Crpyrcrypa ra o6csr 4ucepraqii. ,{ncepraqifina po6ora cKJlaAaerbct 3

anoraqii, Bcryrry, r,'flTvr posgida, nncuonrin, crlkIcKy BlaKopncranr4x AXepeJI i

AoAarKis. 3aralrnufi o6csr po6oru cranoBlrrs 250 cropinor, 3 f,KLIX 150 cropinox

ocHoBHoro reKcry. fiucepragifiua po6ora uicrnru 30 pzcynrin i 3 ra6nuqi,

181 safirraeHyBaHHr y crrrcKy BnKoprrcralnx AXepeJI Ha 15 cropiHrax ra 8 AoAarrin

ua 63 cropiHrax.

V ncryni o6ryyHroBaHo aKry€urbHicrr reukr Arceprallifinoro gocligxennx,

cQopruynboBaHo Mery ra 3aBAaHH.n po6orn, Bn3HaqeHo HayKoBy HoBLI3I{y ra

lpaKTlrrrHy qinnicrb oAep)KaHlrx pe3yJrrrarin, HaBeAeHo ,qaHi upo ocodncrufi nsecor



3Ao6yBarra, anpo6arliro pesynrrarin Ar,rceprarlii, crpyxrypy ir o6crr Aucepraqifiuoi

po6orn.

V uepruorvry posqi.ni HaAano orJUrA Ta cvrcretvrsuft anaris NreroAis i saco6is

oquuleHHf, aiAxiAnux cyrraiurefi aig sa6py4Hroroqux peqoBkTH ; rrepeBar sacrocynannr

Karariru.rHoro oqnuleHuf, BlrnycKHr.rx ra:is ai4 sa6pyAurona.rin atrvrocQepHoro

nonirpr; rexniro-rexnororirrHLrx gaco6ie pearisaqii rataniru.rnlrx npoqecir,

MareMarr{qHr.rx rr,roAerefi upoqecin nefirparisaqii

neperBoprcBaq€lx. Ha niAcrasi susHa.{eHl{x neAoniKis

rcaranisy o6qpynroBaHo Heo6xiAnicrr poapo6ru oqiura erorori.rHocri npoqecis

oqulqeHHr ra3oBax c)rMlrxeu Ha oa31 KoMnJIeKcHor MoAeJIl KaT€ullrvqHofo

neperBoproBaqa ulo craHoBI4JIo 3aBAaHHt Aanoi Auceprallifi ttoi po6oru.

3po6neno BracHoBoK, rqo y nayronifi nireparypi npocre>ryerbcr esorroqifiHxfi

ruJr.rrx HaAaHHr rvroAerefi raraniruqHoro 3HeruKoA)KeHH.f, exonori.rHo ne6esneqHux

Aouiruor sia oAHoMaprupyrHoro orrr4cy upoqecin Ao rpr{MaprupyrHoro

KoMrJreKcHoro roAaHHf, rararisy. Kouunexoauir orrr4c y qirorr,ry npoqecy ratzurisyo

rroBHora ra ro.rHicrr nigo6paNeHHrr nefirpanigarlii sa o6'euou [eperBoploBaqa

AO3BOnr{Tb CTBOpT{Tr,r yMOBr,r KepOBaHOTO KaTaJIITI{rIHO|O IIpOqeCy Ha Oa31

poapo6nenoi rouulercnoi 6ro.*ro-pisHeeoi MareMarr4rrnoi rvroAeni ramrisy, qo

ga6esne.rum posn'rsaunx ocHosHoi saAa.ri s niAelrqeHHr pisnr eronori.rHoi

6esneru arrvrocfiepHoro uonirpx rrrJr.nxoM orreparr{BHoro KoHTpoJrro srocri

s[xiAHoro noroKy nicrs rarariru.{Horo rlpucrpolo.

Y qpyronry pos4i.ni HaAauo xapaKrepucrvr(y eKcnepuMenrzurrHoi crenAoB'ol

ycraHoBKl,r AocniAxeHHr upoqecin nefirparisaqii erororiqno ne6esne.urux Aouiruor

rzl3oBr.rx cyuinefi, yrBopeHrrx niA uac po6orlr ABlIryua ig icrponzrra ganaffosaHHtr,I

Ta cMlTTerrepepooHoro ycrarKyBaHHrl.

3a pe3yJrbraraMn eKcrreplrMeHris Br{3naqeHo 3a neo6xiAne KoMIrJIeKcr{o

BpaxoByBarrr nefirpaligaqiro eKonori.rHo-He6esnerlHLtx. 4orvriuoK: Ha nouepxui

TBepAoro nocir, y nuyrpiunborfy o6'eui rarariratopa ra Ha snxoAi 3 xoci.f,

exororiqHo 6esneqHoi ragosoi cyuiuri

AOMIrUOK y KaTaJrlTrrqHAX

HaAaHr{x NaeroAis ra uoAenefi
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BusHa.reni uero4u MoAenroBaHHr npoqecy raranisy Ha rBepAouy nocii, Bvrp.vr

6asoBnx pinnxur Ao3BonrrJr vr lna4arv KoMrrJIeKcHufi ouzc crIcreMLI (rrpurloBepxnesuft

rlrap rroBepxHr noci-f, nnyrpirunifi npocrip raranisatopD). [lr. Ilborg

3acrocoBano fyn4aMeHr€urbHi pinn*rnx au$ysifinux flBlIIq, ulo Bl,IKopucrani uaAali

Alrfl, orrracy rerrJro- Ta Maco[epeHeceHH.rl y uoroqi ra:osoi cyrr,riuri. y
npoana-ui3oBaHo 6asosi MarelaaruqHi orrucu 4uHarraiunux npoqecin

pos4ini

cop6qii'-

lecop6qii y upunoBepxHeBolray ruapi ta n o6'eui noclf,.

HaAaHo Btr3HarIeHHf, roruunexcnoi crrcreMlr AocriANeHHs cucreMr{

neperBopeHb eKoJrori.rHo ne6esne.rHr.rx AonriruoK 3arrpoBaAxeHa eKc[epI{MeHT€rJIbHo-

MeroAlrqua 6asa MoAenroBaHHf, npoqecie rararisy y neperBoploBaqax eronoriqno

He6egue.rurrx BrrKr{gis s aruocSepne uonirpx.

Tperifi por4i"rr npncnxuennfi crBopeHHro rvroAeni rpupieHeBoro orLrcy

rararirlr.rHoi cucreMlr oqurleHHr ra3oBlrx noroxis ni4 sa6pyAHrcBallbHlirx peqoBuH.

lleprurafi piaenr orrucy ai4nocurrcx Ao Bn3HaqeHrul oco6nzsocreE ninerureu

aacop6uii i xeuocop6qii MoJreKyJr ra:osoi cyuirui Ha nonepxni reBuoro

rarariru.rHoro nocis y 3anpo[oHoBaHoMy neperBopronaui, ro6ro BpaxoBylorbct

cniseiAHorrreHHr rraix upupoAoro inrpe4ieHris noroKy ra uonepxHi raralisaropa,

yMoB arrnnisaqii cop6qifiHr.rx rleHrpis Ha noaepxui. .{pyrufi pineHr onucye npoqecr

ri4pora"roAnnavriru npr.rKopAoHHrrx ruapin ri4pogunanai.rHoro, TenJloBoro,

azsysifinoro. V rvroAeri nporroHyerbc.f, BpaxyBarlr oco6nueocri ri.qpo.quuarvrixu

na6.unxeHnx rroroKy Ao nonepxni Ta sracrusocri TeMneparypHoro rIoJIt y

au$ysifiHlrx [pr,rKopAoHHr.rx ruapax, srdiHu niA .rac rpoxoA]KeHHt IroroKy B3AoB]K

rararirlr.rHoi nonepxui. Tperifi pinenr crocyerbc{ 6esuocepeAHbo Bn3HarIeHHt

pe3yJrbraris rarariTl{rlHoro [eperBopeHHrl urci4nunux

nHyrpiurnboMy cepe4ouarqi raralirzqHoro

ga6esue.renng qidcnocri uoAeri raralisy peqoBrH

uepe46aveHo BpaxyBarv HacniAroyufi xapaKrep orucy rapaMerpis rarariru.rHoi

'o6ro nagaui sMicrosHo y3roA)KeHi pinui arrusisaqii rpoqeayHel{Tp€un3arllr, T

Br4X AOMlrrrOK ra3OBOl CyMlrul y

6nory neperBoproBaqa Anfl

rH Heoe3[eqHol f€t3oBol cyMlrut

rcaralisy, fioro uepe6ir i e$errunne 3aKiHrreHHfl, Bp€xoBaHo 3s's3oK rr,rix



oco6rlrBocrrMtr repe6iry npoqeciB i xaparrepucrlrKaMu KoHcrpyrqii ratanituqHoro

rrepeTBoproBaqa.

Orxe, y peryJrbrari uponeAeHux anariru.rHl{x AocJIiAis asropoM Aucepmqii

3anponoHoBaHo BrrKoplrcroByBarr{ MoAeJIb KoMnJIeKcHoro olucy upoqecin

rarariru.rHoro rreperBopeHHf,, rKa Ao3BoJrse KoHTpoJrrcBaru AorpLrMaHHfl BHMor

eronori.{Hoi 6esueKn sa paxynoK orplrMaHH.f, nporHo3HI,IX pe3yJlrraris uepe6iry

o ne6esnealHrrx Aorvriruor.

Y .rerneproMy pos4i;ri 3arporroHoBaHa MoAeJIb 6ro.rHoi crpyKrypn uepe6iry

upoqecin rprapinneBoro rararisy ra o6'euou 3anponoHoBaHoro rararisaropa 3

oqurqeHHs. 6araloKoMrroHenrHoi cyrvriui eiA eronori.rHo ne6esne.rHldx AoMiruon;

HaAaHo asalig sNaiH crarry ra:osoi cyrvriuri 3a pyxoM Ao nonepxHi noci-f, ra

cepeAoBlrqa 6irlx BrIXoAy ii s nonepxHi nocis

Anropou 4ucepraqii lnaAalna 6rovno-pisHeea MareMarurrHa MoAenb 3

Br,r3HarreHHr yMoB KoHTpoJrro e$errunnoro [eperBoproBaHHf, 3a rrporHo3HrIMI{

o6.rucneHHrMr.r roHqenrpaqii, reMrreparypLr, Kepyroqoi umlaArocri gnQysifiHoro

noroKy s o6'eNdi raraniruqHoro neperBoproBaqa, rKa Ao3Borre BrracHo peryJrroBarn

yMoBr.r ui4rpzrraru napaMerpin rararisy ra sa6esneqye 3HHXeHr{r rexHoreHHoro

HaBaHTa)KeHHrr Ha arMoc$epne uonirpr.

y utRrovry porgiri HaAaHo pe3yJrbraru npaKTprqHoro BuKopr,rcraHr{f,

rpnpinHenoi naoAed Ta eKcnepr,rMeHT€rJrbHe ui4rnep,eKeHHr ii eQexrNauocri y

slrrrrAi poepo6neHoro anariru.rHo-rrporpaMHoro KoMnJreKcy 3 KoHTpoJIIo

erorori.rHoi 6esneKlr Ha euxo4i ragosoi cyrraiui 3 oql4cHoro ycrarKyBaHnt.

flpurua4orvr nefirpanisarlii urr<iAnrEsprx Aonrimor surl,IAis o6pauo xonnepciro ua

MerErJreBoMy KaraJriruunorvry nocii CO y COz, IrIo BXoAtrb .4o cKJIaAy BNIIYCKHOI

He6egne.rHoi rasosoi cyrrrirui, yrBopeHoi y pe3yJrbrari po6oru ABox

pisHouacura6nux o6'ercris: asroN,ro6iJrbHoro ABuryHa s icrponuM 3anaJrroBaHHflM Ta

o6naAHauHg si cr€rlrroBaHHs eiAxoAis Ha cuirreuepepo6norray KoMtIJIeKci MIIK-3 00.

Pospo6reHa aBropoM Arrcepraqii MoAeJrb 6rouno-pisHesoi crpyKrypu rarariry

na ai4rrainy niA uouepe4nix MoAenbHHx onncis npoqecin rarariruqxoi nepepo6xu

ra3oBr{x cyrraiurefi lnaqae AoAarKoBe Br,r3HaqeHHr reMrreparypHoro ApefiSy



renroQi3lrqHr4x i aurpysifiHrrx xapaKreprrcrrrK cytrrirui, reuloo6uiuy i uacoo6uiny y

upocropi rtop xarariru.rHoro o6'enay, po3rnr.qae naseHicrb ABox AinxHor reqii
-. Yt

cyrraini, a caMe Hecra6irrisoeaHoi ra cra6irisosaHoi. I{e 4osnoJIrIJIo na upartuqi

niAelrrquru pinenr erorori.rHoi 6esuern po6oru cl4creM[ oquuleHHf, Bl{rrycKHux

ragin ,4nnryHin s icrponkTM 3an€rIrroBaHH{M ra MfIK-300 nia qac 3acrocyBaHHl

neperBoproBaqa yAocKoHaJrenoi roncrpyrqii.

y 3araJrburrx BrrcnoBKax Br43HaqeHi ocnosHi uayroni ra rgoportr{Ho.

npaKrrrqHi pesynrraru. Ar{ceprarlifinoi po6orun HoBITrsHa orpuMaHrlx pospo6or,

siAsHa.reHo Aorlilrnicrr i arryalrnicrr 3 rrorJltAy niAsllqeHux pinnx erorori.Inoi

ra 3axrrcry arrr,rocoepHoro nonirpr.

OQoprvr.neHufl Auceprarlii sa crpyKTyporo, MoBoro ra cruJIeM BuKJIaAeHluI

niAuoeiAae BLrMoraM Ao oQoprvrneHHrr Arcepraqifi, 3arBepAxeHLIM MOH Yrcpainlt,

HaKa3 J\b 40 r;i1 12 nucronaAa 2017 poKy. Moea i crum BuKJIaAaHHt Allcepmqii i

anropeSepary qirxo eucnirrrorcrs o4epxaui HayKoBo-rpaKruqHi pesynrraru,

Blr3HarreHi veroro AocniAxesr.

fionuora BuKJraAeHHfl HayKoBrrx rroJroxeHb, BucHonrcin i peroueHaaqifi s

ouy6.rrircoBaHrrx rrparlflx. OcHosHi rroJIo)KeHruI Al,Iceprallifinoro AocriAxeHH.f,

orry6niroBaHo y 30 HayKoBkrx npaqrx, 3 tKllx 8 cratefi y HayKoBux Saxornx

Br{AaHHrx: uepenixy MOH Vxpaiuu, 5 cmrefi y 3aKopAoHHLtx HayKoBI{x BHAaHHtx,

tgo iu4erccyrorrcx HayKoMerpLrqnyrMvr 6asarvru AaHrrx, 15 re3 AonosiAefi y

rraarepialax ronQepeHqifi, oAep)KaHo rrarenT Ha KopucHy MoAeJIb ra rIareHT Ira

sruraxi.u.

HaseAeHufi y ny6niraqixx rrrarepian [oBHoro uiporo nigo6paxae ocrosHi

pe3yJrbraru ra o6lpyHroBye uayroni noJlox(eH :afl, Ancepraqifi noi po6otu.

.uocraruicrr

AonosiAarr,rcr

Anpo6aqir pesy.rrrrarin Ar{ceprarlifi uoro Aoc.niAxeHHq. Bapro eiAsHaqutn

otrplrnrcAHeHrur ocHoBHI,IX peaynrrarin. Marepianu 4ucepraqii

tu. o:.oBoproB€rJlucb Ha 15 ron$epeHqirx rraixlrapogHoro ?a

BceyKpaHcbKoro pBH1B.
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AnropeQepar iAenruqHufi sa srdicroN,I 3 ocHoBHtIMrI [onoxeHHtMll

Arrceprarlii i noeHo ni4o6paxae ocnonni iT nayrcono-npaKTllvni pesynbrarll, ulo

orpurvraui sgo6yeauena.

3a uarepia.nauu Arrceprarlifinoi po6orn fi anropeQepary spo6.neni rani

3ayBa?I(eHHfl:

1. He sposyuilo, nasiqo aBrop Ha pr,rcyHry 1.1 <<Knacu$irallit MeroAie

ra saco6is sHemxoA)KeHHrr 4orr,riuror ruriAnraeIax ra3oBtIX euKuAiB) (crop. 32)

HaBoALrrb MeroALt rrr{JroBJroBJreuHrr, aA)Ke B Alaceprarlii posrux4aerbcfl. o'rzlqeHnf, siA

ra.souoAi6nux 3P.

2. Anroporvr HeAocrarHbo o6qpyHronani nepeBarrl nu6panoro MeroAy

oquqeHHr rasie, 4rr nopiBr{flHrur rpirrn eQerrnanocri AoIlilrno HaBecrI{ i inuri

r<pnrepii (HanpuruaA, eKoHorvri'*ri).

3. V nucnosKax Ao repIuoro pos4iny aBrop ruure upo po3rJUIA rvreroAis

oqvrqeHHs suxnAie astoMo6iJlbHoro TpaHcnopry. I{soro n poa4ini HeMae.

4. Y xod AocniAxeHHr npoqecie rararirr.r.rHoro oqtarleHnt BI,IuyoKH]IX

ragin (Poglin 3) po3rurf,Aaerbcs oKr{cJIeHHg CO ao COz. .flr 6yae rpaIIIoBarLI

MoAeJrb nefirparigallii rpu oqulqenHi ragie nia iuurux 3P?

5. B MareMarr,r.rHifi rraoAeri rpoqecy B[KopllcroByrcTbct rrtacuqHi

pinnrnnx ri4po4nuauirrE, nepeHeceHHt rerrJla, flK qi pian*rus.6ygu a.uanroBaHi ruls

onucy npoqecy?

6. Pucynrz 5.2, 5.3, 5.4 (crop. 163 -165) ne inQopuatznHi, ix rparqe

HaBecrr{ B AoAarKax

7. Ha pr{cyuKax 5.5 <[ocd4xeHHr KoHlleHTpaqifinux guin CO Ha

aKTr{BH}rx rleHTpax nocis rrportrroM raralisy> ra 5.6 <<,{ocli.4xeHHt srvrin nuicry

COz B Mexax reMrreparypHoro pexrrMy rararirIl.Inoro [eperBopeHHf) BeJII{Ka

por6ixnicrb AJUI eKcrreplrMeHT€rJrbHrftx ra po3pilryHKoBtrx AaHIdx. -f,ra agensarHicrs

uo.qeni? I{u nusHa.rar,cn AianasoH, B sKoMy MoAenb upaqloe?

8. He :po:yvrilo, nasiqo B AoAarKy F crop. 20t pptcyHoK 8.1.4

<<flop i nnx tuauit an aris u ero4io yrunisaq ii TIIB )



peqoBuHLI>>. ,{oqinruiure Bl{KoplacroByBarr,r reprrain <<sa6py4ruoB€lJrbHa peqoBuHo).

10. flo rerccry ALIcepraIIii sycrpi.rarorbcr orrlrcKra ra rroMrrJrKr{.

flpznegeni nuqe 3ayBDKeHHt He BrrJrrrB€lrorb Ha o6qpynrosaHicu HayKoBax

AUCeprarlr i ne [plHux(yrorb nayxonoi HoBr{3HH

3aramni BucHoBrsr

V qinorray po6ora Be4r Onenu Barepiinnn BnKoHaHa Ha pinHi Br,rMor Ao

Allcepralllit na s4o6ymx HayKoBoro cryner{f, KaHAuAara HayK y ni4noniAnocri Ao

n.il. 11 ra 13 <<Ilopx4ry npucy4lKeHHr HayKoBr{x crynenin>>, 3arBepA}KeHoro

nocraHoBoro Ka6inery Minicrpin Vrcpainu ni4 24 nw:rns 2013 p. Jllb 567 . lucepmqir
e 3aBeplueHolo HayKoBoIo rpaltrero, ma nupiurye Bax(Jrr/rBy 3aAaW uiAeurqeHnx pinur

eronori.rHoi 6esueru aruocQepHoro uonirpa rplr yAocKoHaJreHHi rcaranirra.rHrx

ra3ooqucHlrx npoqecB.

Ha ocnosi nuqega3HaqeHoro Mox(Ha spo6uuir BkrcHoBoK, rqo BeAr Onena

BanepiinHa 3acJlyroBye rpncyAxeHHr HayKoBoro cryneHf, KaHAr4Aara rexHiqnnx

HayK sa cueqialrHicrro 21.06.01- ercoloriqna 6eguera.

O@iqifiHufi ononenr
AorIeHr xaQe4pra npr,rKJraAHoi erolorii
Cyucrroro AepxaBHoro yuiuepcnrery,
AOKTOp TeXHFrHr,rX HayK, AOTIeHT

fliguuc fypeqr JI.n. 3ACBIffiYIO:

fIo
l0

TeKcry 4ncepraqii aBTop 3acrocoBye ueropexrHi Bupa3r{

<(eKOIOilTIHO OTpyHHl peqOBvIIJ'u>> (TeXHOreHHl AOMIIIKIID) (eKOJIOIlqnO rUrtAIZSi

9.

TIOJIO)KEHb TA BIICHOBK1B

oAep)KaHr{x pesynrrarin.

JI. JI. fypeqr

,{eran Sarynmery


