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KTOpa TexHiЧ HИx HayK,Π pOфeCOpa CepeД Ю Ka O.C.Oф iЦiЙHO「O oΠoHcHTa Д0
Ha Ar4cepraqifrny po6ory

Macuqrca O.nera .f poc.rranoBl{qa

<<BurvriproBaHHr Brrrparr{ ra rci.nnrcocri cynyrHboro naQronoro ra3y>>,

rKa rrpeAcraBJreHa na s4o5yrrfl HayKoBoro cryrleHfl,Ka:r^Az^Aara texniqHl4x HayK
ga cueuialrsicto

05. 11. 01 - npuna1r4Ta MeroAra nulriproBaHH.rl Mexani.IHr{x BeJII4.II{H

YxpainH
paqionanbHoro i e$errraBHoro Br,rKopI4craHHrI eHeprerLIrIHHx pecypclB, IrIo, B cBoi,.)

qepry, Sopuye niAsraqeHi euN{oru Ao rorlHocri oSnir<y eHeprouociin, B roMy qucni

€LnbrepHarr.rBHrax nnAis [€urr4Ba. B IIboMy acuerui norpe6yrom po:po6leuux i
BrrpoBaAxeHH.f, Hosi ,qocraruroi ro.{Hocri i upocri 3a KoHcrpyKuiero zaco6u

Br{rparoBuuiprona-rrruoi rexnircra y c$epi o6riry cynyrHboro naQroBoro rBY, sxwir

AoHeAaBHa ue o6niKoByBaBcfl, Ta c\ar.roBaBc.f, ua $ar<enax, ulo raKox MaJIo nerarrnnptfi
BrrJrr{B Ha eroloriro rvricqenocri Ta a6inuuynano BuKnLW ByrJIeKI4cJIoro ra3y B

arlroc$epy. Tarox B upoqeci 3acrocyBaHH, cynyrHboro ua$ronoro ra3y rlocrae

uorpe6a fioro o6niry B yMoBax xirrri.{uoi ra eHepreru.{Hoi rany3.ax. 3 epaxynaHHrM

roto, qo cyuacui rirqusHsHi nIarparolriplr i saco6u o6niry [JIrrHHI4x cepeAoBl{tq

lepeBaxHo crocyrorrcf, rpupoAHoro rasy i nparrrnrlHo pearigonaHi na AerinbKox
safi6inuu florrrnpeHr4x Mero.{ax euuiproeaHux (rrero4 sN,IiuHoro ilepenaAy rl4cKy,

ryp6iuui i ynrrpasnyr<oni aurparonripu) yAocKoHaneHH-f, ueroAin i saco6is

euuipronanrii Br{Tparr{ Ta ximocri cynyrHroro naSroeoro ra3y e aKTyanbHc,')

3aAaqero, flKa xapaKTepr43ye axryamnicrr Al4ceprallifiuoi po6oru i 4osno.nxe

uiArnqurra ro.rHicrb ra gocroaipuicu euN,ripronanux BI4TparI4 uroro nuAY TIJIHHHI4x

cepeAoBr{rrl y 3aKpI4THx KaHiLJIax.

Crpyrcrypa ra sulicr Alrceprauifinoi po6oru

,,{racepraqiftna po6ora cKnaAaerbc, s anor:aqii, Bcryrly, il'fiTur pos4inin,

eucHonxiB, crrr4cKy Br{KopraoraHlrx Axepen ra Ao.{arKie. OcHosHulL TeKcr gucepraqii

BLrKrraAeHo Ha 158 cropiur<ax, 3araJrbHr4fi o6csr Auceprauii cranoeurn 237 cropiuor<.

,{ucepraqifina po6ora upoilrocrpoBaHa 25 pucyHKaMI,I, uicTrarr 28 ra6tuub, crII4coK

BlrKopr.rcratr4x Axepen cKJraAaerrcs is 96 nafirraeHyBaHb ria 10 cropinxax ra nKmo'Iae 6

AoAarrcis.
Y ncryni o6rpyuroBaHo aKTyaЛЬHlcTЬ  TCMИ Ar{ceprallifinoi po6oru,

Arcrya"rrrHicrn reMrl 4ucepraqii.
,{ocxruenux eHeprHeruqnoi 6esueKla 3yMOBЛЮc  Hco6xiДHicTЬ

oTpИMaHИx pe3yЛЬTaTlB,

y, 3aД aЧi ДocЛ iДЖ eHЬ , ΠoKa3aH0 3B'Я 30K p06oTИ  3 HayKOBИ MИCфOpMyЛ ЬOBaHo MeT

ilpolpaMaMH, [JIaHaMH,

ni4o6paxeno gacrocosaHi
TeMaMH, o6rpyHroBaHo eu6ip reMH .4ocli.qxeuux,
MeroAH 4ocni,qxennx, sucnirreHo HayKoBy HoBI{3hy

lpaKTr.rqHy r{iuuicrr ra oco6uctufi BHecoK s4o6ynava B

oAepxaHlrx pe3yrrbrarax, noAaHo nigouocri npo ix anpoSaqiro i uy6niraqii uoao
po6orra.

)/ neprroMy pos4ini euceirreHo craH 4ocni4xyBaHoro nI,ITaHHr IrIoAo

nuuipronaHux Br{Tparr4 Ta xinsxocri cyryrHboro ra3y. BusHaqeHo si4\aiHuicrr



cyΠyTHЬo「o HaфTOBOFO Fa3y BlД  ΠpИpoДHoFO Fa3y,И OFO ЦlHHlCTЬ y 3aCTOCyBaHHl Ta

ilorpedy y po3po6neHHi 3aco6y Br.rMiproBaHH.f, BHrparr4 ayrryrHboro HaoroBoro ra3y.

HaseAeHo [ocuJraHHfl. Ha nireparypHi 4xepera, B f,Kl{x onucani MeroAI{ ra zaco6u

nuvriproeaHH-rr Brrrparrr [Jrr4HHr{x cepeAoBHIrI ra c$oprraoBaHo ocHoeni rcpr,rrepii 4nx
uo6y4oua cucreM o6niry
HayKoBr4x AocniAxeur.

cyΠyTHЬo「o Haф TOBOFO Fa3y, BИ 3HaЧ eHИЙ HaⅡ pЯMoK

Y qpyro*ry pos4ini nurnaAeni 4ocri4xeHH.,I reoperllqHl4x 3aca4 uair,riproBaHHrl

Byrrpurvr ra rcilrrocri cyrryrHboro na$ronoro ta3y, cepeA f,KLIX BITJII4BoBI4MI,I

Sar<ropaurr e BeJrrzKa qacrKa BaxKrrx ByrneBo,quir y KoMrIoHeHTHoMy crcna4i ra3oBux

cyuirueft ra nerzrufi srdicr ciprono4uro. [ocni4Neuo 4iauasoHz rl4cKy ra
TeMneparypn,3a f,KHx Moxe BvrHrtKarvr KoHAeHcar HaQronoro ra3y.

HpoaHaЛ i30BaHO MeToД И BИ MlpЮ BaHHЯ  BИ TpaTИ  ΠЛИHHИX CepeД oBИЩ

o6「pyHToBaHo, IЩ o ДЛЯ Π06yД oBИ cИcTeMИ  o6Л iKy cyΠ yTHЬoFO Haф TOBOFO F〔途y

ДOЦ lЛЬH0  3aCTOCyBaTИ   MeToД   3MlHHO「 O  ΠepeⅡ aДy  TИ cKy  3  ΠOД aЛЬШ ИM

yДOCKOHaЛ eHHЯM ИO「O MaTeMaTИ ЧHol MOД eЛl Ta aЛFOpИTMlB ΠpaKTИЧH01 pea」113aЦ ll.

BcTaHoBЛ eHo, Щ o ДЛЯ ΠiДBИЩ eHHЯ  ToЧ HOCTl CИ CTeMИ  BИMlpЮ BaHHЯ  BИTpaTИ

cyΠyTHЬo「o

BИTpaToN1lplB

BИTpaTИ .

Tperifi pos4i"rr upucnxueruEfi ,{ocriANennrc MeroAt4K BI43HarIeHHfl

TepMoA[Harvri.rH[x uaparuerpin cyrryrHboro naSronoro ra3y 3 BpaxyBaHH-aM

oco6lunoc:refi npoqecy nuuipronaHH.tr Blrrparu ra rirur<ocri cyrlyrHboro na$roBoro
ra3y ra fioro KoMrroHeHTHoro cKnaAy. Po:rrxny:ri reoperu.rHi ocHoBlI BI{3Har{eHHr

roeQiqieura crr{cJrueocri rffiy, fioro roe$iqieura ,ul{HaMiqsoi n'.sgKocri i nor<asHuxa

alia6aru. Po:po6leHa MeroAr.rKa Br43HarreHHfl rycrI4HI{ cyrlyrHboro na@roBoro rai/
pisnux sr<iculax cxlaAin B peanbHrrx .{ianasouax nuntiproeaHrfl., a raKox BLI3HaueHHfl 3a

rIHx yMoB rroKa3Hr.rKa alliac/aru i roesiqieura 4uuauiuuoi n'qgrocri. flocni.4xeuo
B[JrLrB HeBr{Harrenocri rroKa3Hr{Ka aaia6aru Ha HeBr43Haqenictr nrarriproeaHlr'fl. BI4TparI{

3a MeroAoM sl,risnoro neperraAy rr{cKy. Bcranoereuo, ruo npuAarHI,IM?I anfl
3acrocyBaHHf, .{n.fl cyryrHboro ra3y Br43HarIeHo Ari MeroII4KH: |CCCA MP 113-03 am
ByrneBo.qHeBrrx cymiurefi ra AGAS-92DC Arq npupo.qHoro ra3y.

Ha ocnoei ix ana.rrisy, c$opMoBaHo Naoxrlrsi rpanraqi KoMrroHeHTHHx crla4in,
TИCKy Ta TeMΠ epaTypИ  ДЛЯ lx 3aCTOCyBaHHЯ  ДЛЯ cyΠyTHЬ o「o Haф TOBOFO Fa3y.

BcTaHoBЛ eHo, Щ o MeTOД ИKa「 CCCД  MP l13… 03 HaЙ KpaЩ e ⅡiДxoДИTЬ  ДЛЯ

p03paXyHKy TepMoД ИHaR41iЧHИx ΠapaMeTpiB cyΠ yTHЬo「o Haф ToBoFO Fa3y, a」 Ie iili

CKЛaДHicTЬ , BИ 3HaЧeHa iTepaЦ iЙHИMИ  ΠpoЦecaMИ  aЛ
「

opИTMy, ДЛЯ peaЛ 13aЦll B

o6ЧИcЛЮ BaЧaX He Дo3BOЛЯC 3aCTOCyBaTИ  ll B cИ CTeMax o6Л lKy. TOMy aBTopoM

:器 I::3atttWTttMWИ l翼 財 tfⅧ ‖

aW11胤

躙 T

KOMΠ OHCHTHИ X CKЛ aДaX Ta i3 6a30BИ MИ  3HaЧ eHHЯMИ  
「

yCTИHИ, BИ3HaЧeHИMИ  3a

MeTOД ИK010「 CCCД 卜IP l13-03.

ABTopoN1  3aΠ pOΠoHoBaHi  ΠoЛiHoNItiaЛЬHi  3aЛ eЖHocTi  ДЛЯ  po3paXyHК y

repMoAzHarraiquux napauerpin cyryrHboro ua$ronoro ra3y (rycr:zua, icoeSiqieur
cuzcnrznocri, noKa3Hr{K a4ia6atu ra roe$iqienr AuHaNri.rHoi n'xsxocri), uo
Br.r3Harrarorbcs rrrJrflxoM ix anporcuuaqii AaHHx AJrf, KoHKpeTHofo KoMrIoHeHTHoro

la

uaSronoro ra3y neo6xiAno 3acrocyBarl{ anropl4rM uo6yronr'I
sNaiHHoro rreperraAy rr.rcKy olruMaJrbHr4x 3a ro.{Hicfio eultipronanux



cKnaAy cylyrHboro Ha$roBoro ra3y y Br{3HarIeHI,Ix Aiana3oHax r}IcKy i renaueparyp;,

orpr{MaHr{x 3a AorroMororo MeToAHKI{ |CCCA MP 113-03. Toqnicru 3arlponoHoBaHl4x

3aJrexHocrefi susuaqaerbcf, MeroAI,IqHoro uoxu6rcorc |CCCA MP 113-03 ra noxraSroro

auporccravraqii eiAuosiAHux repMoAl4Haiuiqnux napanerpin. Cyrrenoro repeBaroro

po:po6nenux alropurvrie e ix npocrora peanisaqii y o6qucmoBarlax B:aTpurkr ra
rinrxocri cynyrHboro naQroBoro ra3y.

y qerBeproMy posgiri c@oprraonano xouueuqiro no6y4onu cI4creMI4

nnuipronaHHfl Br{rp aru ra rinrxocri cyryrHboro na$roBoro ra3y Ha ocHosi MeroAy
KOHЦ eΠЦllo no6y4onu

gN,rinHoro neperraAy rr{cKy, flKa 6asyemcr Ha BI{3Har{eHi xapaxrepl4crl{K cLICTeMI,I

eurraipronaHH{ AJrf, o6rraexeuux yMoB eKcrlnyararlii, sr<i crocyrorbc.fl KoMnoHeHTHoro

cKJraAy, Tr{cKy ra reMrreparyprr ra3y. Ha ii ocnosi yAocKoHaJIeHo MareMarl{qHy MoAenb

Br4TparoMipa:nrinnoro [eperaAy rracKy ra ilIropurM po3paxyHKy BrTparkr ra rilmoc:ri
is sseAeHH.flM B HHx po3po6lesnx 3€urexHocreit gttx BI,I3HarreHHf rycrt4Hl{, rIoKa3HI4Ka

agia6aru, rcoe$iqienra AlrHaMi.rHoi e'.f,grocri ra pinuxnHs, Anr. po3paxyHKy roe$iqieu'a

[xoyu-ToMcoHa 3a Ha.f,BHocri serrKr4x Brpar rucKy Ha 3ByxyBanbHoMy npracrpoi.

Poapo6neHo crpyKrypHy cxeMy cr4creMu o6nircy cyrlyrHboro Ha$toBoro ra3y Ha

ocHoni MeroAy sN,riHHoro [eperaAy rrrcKy ra 3anporoHoBaHo rexniqui saco6u ans ii
peanisaqii, nu:uaueno oco6rusocri ix gacrocyBaHHr.

ilns 3a1a.u npoer(ryBaHHfl, nepenipxn ra BuKoHaHHfl. oqinxu nilnosiffIocri
rexuiuHovry pernaMeHTy cucreM uauipronaunx BuTparrr ra r<ilrrocri cynyrHboro
ua$ronoro ra3y y.qocKoHaJreHo cr{creMy aBToMarr4qHoro po3paxyHKy ra rlpoeKryBaHHfl.

nnrparoruipa sN{iHHoro reperaAy r}IcKy CAIP <Pacxo4-PY> (eepcix 2.0), -sKa

niAuoniAae BraMoraM KoMrrJreKcy uaqion€LrbHxx craHAaprin ICTY IOCT 8.586.1-
5:2009.

y  Π
9ЯToMy  po3Д iЛi  po3p06Л eHo  MeTpoЛ oriЧHe  3a6e3Π eЧeHHЯ   ДЛЯ

3alporroHoeaHoi cr{creMr{ nuuiprosauHfl Brrrparv ra ximxocri cynyrHboro uaQroBoro
rffiy, .rrKe rroJrflfae y Br.r3HaqeHi eiAHocHoi posurupeuoi HeBH3Hatrenocri pe3ynbra:./
nuuipronaHHfl BuTparkr ra ximxocri cynyrHboro na$roBoro ra3y Ha ocnoei MeroAy
3MlHHO「 03MlHHO「 O ΠepeⅡ aДy TИ cKy 3 BpaXyBaHHЯ M ДoДaTKOB01 CKЛ aДOBol, ЯKa l

pa7xyHoK 3MlHИ  B ЧaCl КoMΠoHCHTHO「 O CKЛ aДy cyΠyTHЬoFO HaфTOBOFO Fa3y.

y l.aareMarurtry MoAenb Bn3:aaqe;l.:r,fl. ni4uocuoi posurwpenoi HeBz3HarreHocrl
pe3ynbrary nuuipronauux Burputv Anfl Merory guiHsoro [eperaAy rl4cKy aBrop

BBoAr4Tb cxlaAoni uoxu6or po3paxyHKy repMo,{uHaN4i.rHr4x rlapaMerpin cynyrHboro
na$ronoro ra3y ra AoAarKoBy cKnaAoBy, flKa Br4Hr4Kae 3a paxyHor si\,{iHIa B .Iaci

KoMrroHeHTHoro cKnaAy cyrryrHboro na$roBoro ra3y.
HaseAeni pe3yJrbrarn npoBeAeHr{x eKclepr4MeHaJrbHr.rx AocriAxesr trnfl

ni4m epAxeHH-rr Merponori.{Hzx xap aKTepr.rcrrrK cr{creM nultiprc n anHx.
Y nucnonrcax cSopMynboBaHo ocHoBHi pesynrrarr{ Br4KoHaHrax AocliANenr.
Y AoAarxax uaee4eui anropr{TMlr po3paxyHKy repMolr{Harai.{Hlax naparuerpin

BoJrororo ua$uronoro ra3y 3a MeroAr4roro |CCCA IvfP 113 - 03, rercu4 nporpaM Ans
po3paxyHry roe$iqienris arpoKcr4Maqii pieuxHH.rr AJUr po3paxyHKy ryrr4Hr4 cyrryrHboro
naSroeoro ra3y, roKa3Hr4Ka aaia1arz ra xoe$iuienra AVHaMi.rHoi s'qgKoc:ri, npur<naA i
EpoToKonr{ po3paxyHKy napanrerpin nzrparouipa cynyTHboro uaQroeoro ra3y, a
raKox AoKyMeHru, xri ni4trep4xyrorb BrrpoBalxeHHq pe3ynbrarin .4rzceprauifiuux
4ocnigxceur.

ДOДaTKOB01 CKЛaДOBol, BИHИKaC 3a



HayК oBa HoBИ 3Ha ДИCepTaЦ iЙHoT po6oTИ cTOCycTЬ cЯ po3p06Л eHHЯ cИcTcMИ

nzvripronaHHfl Burp aru ra rinmocri cylyrHboro naSroBoro ra3y. HafisaroN'Iiuruuu

λTaMИ ДИcepTaЦ iЙHoi po6oTИ  c HaCTyΠHi:HayKOBИMИ pe3yЛЬT(

Brrep111e pospo6neHo nosi pinuxHHx Anfl BI43HalIeHHr rycrrtHl{, rIoKa3HHKa

a1ialaru ra xoe$iqienra AunaNri.rHoi n'ssxocri cynyrHboro na$roeoro ra3y, IrIo Aae

Nroxr14eicrr peani:ynaru ik B o6.rucrloBarlax cIlcreMLI nuvripronauHx BI{TparI'I Ta

rilgocri cyrryrHboro ua$roBoro rasy 6es 3acrocyBaun-a irepallifi e aJlropl4rMax ix
peaЛ 13aЦlИ

;

- yAocKoHulrreHo MareMarr4rrHy MoAeJrb Ta aIIropHTMI4 pO3paXyHKy BI4TpUtVr rA

rin611ocri ra3y Blrrparouipa cynyrHboro na$roBoro ra3y Ha ocnoei MeroAy :uinnoro
leperraAy Tr4cKy, tqo Ao3Bonr4Jro yAocKoHaIIuTLI CIICTeMy aBTOMaTI4IIHO. f,

rrpoeKryBauHf TA po3paxyHKy nnrparonripin sN,IiHHorO nepellaAy rl4cKy cAnP
"Pacxo,q-PY" (eepcix 2.0) ra poapo6urr4 rrporpaMHe sa6esne.{eHHfl [nx o6'lucrroBaqa

cucreMr4 uavripronaHHfl BHTp aru ra ximr<ocri cylyrHboro naSroBoro rasy;

- yAocKoHzureHo MareMarr4qHy MoAeJIb .{nfl po3paxyHxy ni4nocuoi crau4aprrroi

HeBr{3Hairenocri nuuipronaHux o5'eunoi Bvrrparkr cyflyrHboro naSronoro ra3y Ha

Ⅱ paКTИЧHe 3HaЧ eHHЯ  oTpИ MaHИ x B ДИcepTaЦ ll pe3yЛ ЬTaTIB

p03p06Л eHHi KOHЦ eΠЦiI Πo6yД oBИ  cИcTcMИ  BИMlpЮ BaHHЯ  BИTpaTИ  Ta

cyrryrHboro naQroeoro ra3y Ha ocHoei MeroAy gN{iHHoro neperlaAy rl{cKy, flKa

6azyerscx Ha Br43HarreHni xapaKTeplrcrrrK clacreMra nuuiproBaHH.rl Ar.f, o6NaexeHllx YMcs
eKcrrnyararlii, sxi crocyrorbcfl KoMrroHeHTHoro cKnaAy, TI{cKy ra reMfleparypl{ ra3y 1

po:po6nenni rporpaMHoi pea-uisaqii ELnropI,IrMy po3paxyHKy qie cr4creMla Ha Sasi

urirpoupoqecopHl{x o6.{Ecllona'rin Br{rparr{.

YAocr<onaleHo cr4creMy aBToMarI{lIHoro po3paxyHKy ra npoeKTyBaH}]fl

nurparouipin si\ainHoro reperaAy rl{cKy CAIIP <PacxoA-PY> (nepcix 2.0), nKa

BuKoprlcroByerbcfl Axfi 3aAarr ilpoeKTyBal*fl., uepenipru ra BHKoHaHHfl olliuxlt
eiAnosiAHocri rexsiuuouy pernaMeHTy clrcrelt eraltiploBaHH, Blrrparl4 ra rilmocri
cyryrHboro naSroeoro ra3y B HacrynHl,Ix rpaiuax: Vrpaiua, Ka-:axctau,

Aeep6aftgxaH, Ilonrrqa, Aectpix, MorAoea, Ys6exucraH, Ecrouix.
O.4epxaHi nayrori pe3yJrbraru nupona4xeni B rpaKrllqHy Aislrnicrr

,{fI<YrpMerprecrcraHAapr>>, TsOB <Texnpuratr>>, a raKox rpl{ eKcnlyaraqii ny:nin

o6nixy ra3y B yMoBax TOB (BK(D Crap6>.

CryniHs o6rpyurosaHocri HayKoBrrx rloJrozmeHb gllcepraqii, nncuonrci.,,

peKoMeHlallifi Ta AocronipHicrr orpl{MaHlrx pe3yJluarin
O6rpyuroeaHicrr HayKoBHx roJroxeHb gracepraqii ea6egue'{yerbc-s

rcoperlricrro [ocraHoBKr4 i nupiruenH-a 3aBAaHE 4ocli4xennx, .qocrarHbo 'Ii'rKIaNa

SopnaynroBaHHf,M Merr4 i nN6oporra naero4in AocniAxeHb, BI4KopLIcraHH.flM HopMarI4BHo

3arBep.qxeHux MeroAr{K Bu3HarIeHH-f, TepMoAI4HaN4i.{HL{x napauerpie BoJlororo

na$roeoro ra3y i npzpogHoro .ffiy, IxrIpoKo aupo6onaHux MeroAis N,IareMarH'{Hoi

ocHosi MeroAy sN{iuHoro
uerpororiuue sa6esue.IeHHrI

cyryrHboro na$roBoro m3y.

ΠepeⅡ aДy TИcKy,  ЩO  Дac

ДЛЯ CИCTeMИ  BИMlpЮ BaHHЯ

N10ЖЛИBlCTЬ

BИTpaTИ  Ta
pospoSnru
KlЛЬKOCTl

ⅡoЛЯrac B

KlЛЬKOCTl



crarr{crr4Kr{, Teopii roxr46oK BHMiproBaHHf, i ronqeuqii HeBr43Haqeuocri \pA
nuvripronaHHflx, a raKox pe3yJrbraraMrr reoperr4qHr4x i excnepI4MeHTanbHI,IX

AocriAxenr.
OTpИ MaHi aBTopoM HayKOBi pe3yЛ ЬTaTИ y BiДΠoBiДHocTi Д01 ΠOCTaBЛeHИx 3aДaЧ

e roli.*rul,ru, He cynepeqarb Qyn4avreHT€urbHrzx Si:ra.truu i rr,rareuarr4r{Hr{M

saKoHoNaipHocr.flM, noeHicrrc ni4o6paxarorb orpuuaui aBTopoM pe3yJrbrarr.r, a raKox
ni4rnep,uxyrorbc.fl AocrarHboro aupo6aqiero ocHoBHrrx rroJroxeHb i nzcHosKie Ha

uiNnapo4uux i nceyr<paiucbKux HayKoBo-rexHi.rHux ronSepenqlf, x.

focronipnicrr orpr,rMaHrrx pe:ynrraria Br43Harraerbcfl ix reoperlrrrHaM
o6ryyHryBaHH.,rM ra ui4rnepAxeHuMr.r pe3ynbraraMr4 Aocrilxesr. Agerearnicrr
MareMarpr.rHoi ruoAeni crtcreMrzr nuuiprcnanux Burputvr ra ximrocri cyrryrHboro
naSronoro ra3y ni4:rnepAxyerbc.r arecraqiero B AII <Vr<puerprecrcraHAapr)
yAocrcouarenoi crrcreMr4 aBToMarrl3oBaHoro po3paxyHKy ra npoeKTyBaHHq
nrarparouipiu gNaiHHoro reperaAy rr4cKy CAIIP <Pacxo4-PY> (nepcix 2.0) a

ui4rnep,uxyerbcq cei4oqmoM rrpo arecraqiro cnoxr4Brroro nporpaMHoro rrpoAyKry
Ns 39.0453.10 nia 10.07.2010 p., u raKox BnpoBaAxeHH-,rM pe3ynbrarin Aocri.qxeHb B

rpaKrrar{Hy 4ixnrnicrr TgOB <TexupulaA) i TOB (BK(D Cxap6>.
Peno*reHaarlii IqoAo BrrKoprrcraHHfl pesy.nrrarie po6oru. PospoSnenrafi

aBTopoM B4ocKoHzl[euuit MeroA i zaci6 nulriproeauHx BrTparvr ra rittxocri
cylyrHboro HaSroBoro ra3y Moxym 6yru Br{Kopr{crani y rpaKrr4rrnifi Ai.smHocri
ui4nprzeuctr, xri safiMalorucf, npoeKTyBaHHf,M i surorosJreHH{M Br4TparoMipie rasy, a
raKox y rpaKrklunifi 4ianruocti ni4upraevrcre, xxi g.qificnrororb y ceoifi 4ixlruocri
o6nix eHeproHocriin, B ToMy .{racri €LnbrepHarr{BHrzrx nu4ie rraJrr4Ba.

flosHora BITKJIaAeHHfl urarepiarie gucepraqii a ouy6"nircoBaHrrx rparlflx.
Pesyruraru HayKoBHx 4ocni4xeHr, sr<i orpuuani aBropoM, ouy6nir<onaHi y 25
HayKoBI4x npall-f,x, B roMy.Ilacri 4 crar:ri y HayKoBrax @axont4x Br{AaHnxx YrpaiHrz (1 s

HI{x y HayKoBoMy SaxonoMy BrtAaHni YrpaiH]r, ulo BKrrorreHo Ao HayKoMerpu.rHoi
6asu Aalanx Index Copernicus International), 3 crarri y 3aKop.qoHHr4x HayKoBr4x
uepio4rzuHl{x BIrAaHH.f,x, cepeA .f,Kux CIIIA (ua4annx BKrroqeHo Ao HayKoMerpu.rHoi
6azw AaHLIx Scopus), Ka:axcran ra Pocificrxa @eAepaqix, 1 naresr na nunaxi4,
1 uy6nixaqia y inuronay HayKoBoMy ar,r4auui, 1 uoci6nar< Kopr4cryBaqa, HayKoBo-
rexniqse peAaryBasus n'qtra HaqiouaJrbH?rx craHAaprin YxpaiHra, 10 ny6nircaqiil y
s6ipuurcax AonoeiAefi IraiNnapolHrIx ra BceyKpaiHcrxrax HayKoBr4x roH$epeuqifi. Tonay
aupo6aqirc pe3ynbrarin Auceprarlifinux 4ocni4xeHb MoxHa BBaxarr4 AocrarHboro.

Oqinrca srvricry 4ucepraqii, 'ii 3aBepuenicrr B qilovry, eiAnoniAnicrr
BcraHoBJreHI{M BI{MoraM oQopna.neHHq Aucepraqifi. ,{ucepraqifiua po6ora HalucaHa
3araJlbHonpufiumoro HayKoBoro yrpaincrr<oro MoBoro is Bt4Kopr,rcraHHrM cyuacuoi
rlpaBl{nbHoi yrpaincmoi uayxonoi replriuonorii. Po6ora Br,rKoHaHa Ha HaJrexHoMy
HayKoBoMy pirni, e 3aBeplueHoro HayKoBoro [paqerc, Mae [paKTHrrHe 3HoeeHHfl 'ro

ni4o6paxae piurenHf, aKTyaJlruoi uayKoBo-rrpr4rra4noi ga.qaqi euuipronaHHfl Bkrrparu
ra rcilrrocri cyryrHboro na$ronoro ra3y. Osopuneunx gucepraqii B qi:rorly
siAuoeiAae reui AocniAxenr i szNaoraM uyHxrin 9, ll, 1.2 <Ilopx4rcy npucy.{xeHH{
HayKoBrrx cryueuia>>, qoAo KaHArrAarcbKr.rx Auceprauifiirrax po6ir, 3arBepAxeHoro
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HaKa3iB MiHicTepcTBa ocBiTИ  i HayKИ  yKpalHИ  《IIpo oΠ y6ЛiKyBaHHЯ  pe3yЛЬTaTiB

ДИcepTaЦiЙ  Ta 3Д 06yTTЯ  HayKOBИ X CTyΠ eHlB ДoKTOpa l KaHД ИДaTa HayK》  BlД

17.10。 2012 p. N01112, BiД  03.12.2012 p. たゝ1380 Ta ЛИcTa 卜IC)H yKpaiiHИ  BiД

04.12.2015p.卜 色1/9…586《 Hpo oΠ y6ЛiKyBaHHЯ  pe3yЛЬTaTiB ДИcepTaЦ iЙ y ΠepioДИЧHИx

BИДaHHЯx》 , a TaKO妊 ( ΠacΠopTy cΠ eЦiaЛЬHocT1 05.11.01 - ΠpИЛaДИ Ta MeToД И

BИMlpЮ BaHHЯ MexaHlЧHИX BCЛИЧИH.

BiДΠoBiД HicTЬ aBTopeф epaTy 3MiCTy ДИcepTaЦ lliio ABTopeфepaT B 3ara」IЬHoMy

HaΠИcaHИЙ BiДΠoBiДHo Дo BИ Mo「 MOH yKpalHИ  Дo aBTopeф epaTiB,c iД eHTИЧHИM Д0

0CHOBHИ X ΠOЛOЖCHЬ ДИCepTaЦ iЙHoi po6oTИ .BiH MicTИ TЬ BCi He06xiД Hi cKЛ aДOBi

CTpyKTypHOI Πo6yДoBИ i B HЬ oMy BИ KЛaДeHa ocHoBHa cyTЬ  BИKOHaHИ x HayKOBI:X

ДocЛ iДЖ eHЬ,a TaKO堀〔HaBcД eHi BИcHoBKИ  Ta CΠИcoК oCHOBHИ X Πy6Л iKaЦiЙ.B ЦiЛoMy

3MiCT aBTopeф epaTy ДИCepTaЦ iT aДeKBaTHO BiД o6paЖ ac ocHoBHy cyTЬ  BИKOHaHOi

po6oTИ .

3ayBaЖ eHHЯ  Дo ДИcepTaЦ iЙ Hor p06oTИ  i aBTopeф epaTy・

1. HeДocTaTHЬo ΠoBHИЙ aHaЛ i3 CンЧ aCHO「O CTaHy BИ N【ipЮBaHHЯ BИTpaTИ i o6'My

cyΠyTHЬo「o Haф TOBOrO Fa3y, OcKiЛ ЬKИ  aHaЛ i3 3Д iЙCHeHИЙ Ha 6a3i ЛiTepaTypHИ x

ДЖ epeЛ 80-90-x poKiB MИ HyЛ o「o cToЛ iTTЯ (3a BИЙHЯTKOM p03FЛ ЯДy cyЧacHoFO CTaHy

BИTpaToNIiB 3NriHHo「 o ΠepeTaД y TИ cКy)。

2. B HayKoBifi HoBr{3Hi po6orra (uynrcr 3) ra B BrrcHoBrax (nynxr 5) He po3Kpuro
cyTЬ yДocKOHaЛ eHHЯ MaTeMaTИ ЧHol MOД eЛl Ta aЛ

「
opИTMy

KiЛЬKOCTi BИTpaToMipa cyΠ yTHЬ o「o HaфTOBOFO ra3y.

p03paXyHKy BИ TpaTИ Ta

3. He po3Kpr4ra B po6ori nreroAororix uo6ygoera anropl4rMy po3paxyHKy

napaMerpin nrrparouipa : lriniua-ubHoro HeBu3HaqeHicrro, aAxe MoxJIHBe rrrlcrroile

3HarreHH.f, ure MeHrxoi nenusHa.{eHocri Mix ro.rKatvtu 4 i 3 a6o ltix ro.{ratvrw 3 t 2
(pucynor AoAarKy [, Ha cropiHqi 220 4racepraqii a6o qefi xe pucyHoK 8

anropeSepary).
4. B po6ori AerarrbHo He po3rnflHyro nzuipronauux Brrparv cyryrHboro

na$roeoro ra3y is slaictoM BoJrorld a6o eoAu.
5. B Qopuynax An.r po3paxyHKy rycrlruu, roe$iqienra atia6aru i roeSiqieura

AHHaNai.rHoi e'.flgrocri ue BpaxoByerbcq Bororicrr cyrryrHboro na$roBoro ra3y. I{r,r qe

raK Hacilpaeai?
6. B iurropr{rMi (po:ain 4.2.2) He oxaparrepa:onaui ni4uiuuocti, xri peanisye

t' .rpo.paua <<Pacxol-PY> nplr po3paxyHKy Br4rparr4 cyryrHboro na$roBoro ra3y.

7. PelcoueHAarlii Ao KoHcrpyrcqii ra Moraxy BurparouipHoro By3na (nyuxr 4.3.2)
He ni4o6paxarorb oco6rusocrefi rpra enrripronanni Br,rrparl{ na$ronoro ra3y, a

pr4cyHoK 4.4 e noBTopeHnxru ni4orrar4x cxeM 6es nocraraHHfl. Ha HopMarHBHi AoKyMeHTl.;

8. B po:aini 5 po6oru npr4 po3paxyHKy HeBu3Harreuocri sa Qopvrynoro (5.1) ue

BpaxoByerbc.rr HeBugHa.{eHicm siA nuicry BoJrorH n Ha$ronorray ra:i.
9. He KoHKperr.r3oBaHa MeroArzKa era6opy xoeSiqienrie u1; n pinnxnnxx (3.35),

(3.39), (3.40), a e rirucr4 rrocr4JraHH{ rrloAo ix su6opy ari4uo MeroAHxIa ICCCA
MP 113 - 03. Taxe Br4KnaAeHH.,r ycKnaAHrce po:yl,rinux upanumnocri HaBeAeHI4x

pinnxnr.



10. {ra npaxoByBaBcfl B Ar4cepraqifinux AocniANeHHflx BIJII{B BMlcry clpKoBo.{Hro

y BonoroMy ua$rononry ra^:i Ha fioro repMoAl4Hanri.IHi [apaMerpl{ i pesynrraru
ДOCЛ lДЖeHHЯx BMlCTy ClpKOBOД nlo

Blaruripron anux nurpaua?
1 i. Iloxra6r<a po3paxyHKy roKa3Hyxa a1ialaru i roeSiqieura AlIHaMi'IHoi s'.f,gKocri

cyrryrHboro na$roBoro ra3y Anfl ra3oBzx cyltiruefi g sNaicroM MeraHy He ueuure 70%o

MonflpHr{x i s sN{icroNd MeraHy MeHIue 70 % MonflpHl{x, ,K qe cni4ye 3 HaBeAeHI4x B

rperboMy po:4ini AanLtx, e cyrreBo pianoro. -flK IIi cxla4oni uoxuSor< Bnllcylorbcfl B

3HaqeHH.f, gouycruvroi siAHocHoi po:urr,rpeHoi HeBu3Harlesocri pe3ynbrary

nuuipronaHHfl BHTparu cy[yrHboro Ha$ronoro ra3y A[-s MaKcI4MarIbHoro 3Har{eHHfl

,rrp* na pinui ZYo? AAxe noxz6ra po3paxyHKy xoe$iqienra AuHaMiqnoi e'q:Kocri

Moxe csraru 5Yo.

12. B ra6nraqi 5.4 Ta Ha pr4cyHKy 5.1 gnaqetlrrfl. (J'q-ood MMm ei4'evtne 3HarIeHruI,

xoqa y Qoprrryni (5.42),3a f,Koro BoHH Br43Harlarorbc{ e MoAyJIb, BlArIoBlAHo IIl 3HarIeHHrI

*u.ri avr"AoAa:rni. t'

13. B anrope$epari He 3po3yuiluu e 3HaMeHnrarc Sopuylu (5) nppl po3paxyHKy

ΠpИBeДeHol TepMoД ИHaMlЧ Hol TeMΠepaTypИ .

14. B aerope$epari pracyHoK 6 e HeAocrarHbo iriQopuarur.uurt 3 ror{KH 3opy

nrauipronaHHfl Br4rp aru i rilrxocri cytlyrHboro na$roBoro rasy, 6o ei4oSpaxae ni4on'ry

MeroAoJloriro nnvriproBaHH.tr BI4TparrI MeroAoM sNaiHHoro nepeilaAy rzcKy.

15. ,{ncepraqifiua po6ora uicrum PsA HerollHocrefi y i1 o@opuneuui:

15.1. TeprraiH <igeonoris)) crocoBno no6yAoBr{ cl4creirau szNaiproBaHHq Aeulo

uen,qalufi, ocrimrn 6inrur Aorlilrunu e 3acrocyBaHHfl fioro B cycnilruux i

coqiororiqnux HayKax.

15.2.3a rerccroM Alrceprarlii neAocrarHEo tiocl4JlaHb na ny6:rixaqii aeropa.

15.3. llorraulroBo BKa3aHo, tlqo .4nx o6rircy upllpoAHoro ra3y Bl4[ycKarorbcq

ryp6inni tiqulruuKr{ rr4ry TyPIAC (na gauHfi qac ue liqulbHllKl4 rl4rly II|-K), a

rupo6nur<oM He e BO <feo$isuptrnaq>>, a IsaHo-@pauriecsrwfi,zaeog <Ilponaupunal;

15.4. Ha pucynrax 3.1-3.5 rro3HarreHsx ocefi noAani JIarI4HlIr{erc.

15.5. 3anewrrufi o6'eu 1toAaHHq [paKTI4rIHoro 3HarIeHH.f, AuceprallifiHoi
poSorz (uepenix na 6 nynrcrin).

BucnonoK rlpo nilnoniunicrr 4ucepraqii
HayKIr VnpainH

BИ MO「aM MiHicTepcTBa ocBiTИ  i

Д ИCepTaЦiЙHa po6oTa ⅣhcHЯ Ka O.Я .く〈BИMipЮ BaHHЯ BИTpaTИ  Ta Kl」lЬKOCTl

cynyrHboro naQroBoro ra3y) e 3aBepueHoro HayKoBolo npallerc, n sr<ifi orpuuauo uoei

HayKoBo o6rpynronani pe3yrrbrarr4 B ranysi nuuipronanux Brrparr4 Ta ximxoc'ri

rrJrrrHHpx eHeproHociis, qo B cyKyrrHocri nrapiuyrorb BaxJII4Be HayKoBo-npHKnaAHe

3aBAaHH-rr sa6esne.reHH.s nulripronanHfl BI4Tparr4 Ta ximxocri cynyrHboro ua$ronoro

fa3y.
Mera po6orn, rocraBJreni ra po:n'rsaui n nifi 3aBAaHH.f, AocniAxeur, eraua,4eui

ocgosHi nayroni pe3ynbrarrr Aarorb uoxllrricrr spoSnrra BI4cHoBoK npo re, I1-\o

4ncepraqifiHa poSora eiAnoniAae cueqiamnocri 05.11.01 rrp:arratru "ra MeroAI4

nuuipronaHH{ Mexalri.IHI,Ix BerI{tI[H.
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Bi4sna.reHi neAolixu i :aynaxeHH.rl He crocyrcrbcfl ocHoBHI{x HayKoBI4x

loJroxeHb Auceprarlii i He BrJrr4Barorb Ha 3araJlbHy rIo3HTI4BHy oqiHry po6otra ta na if
HayKoBy rliunictr.- 

Hu uiAcrasi [poBeAeHoro auani:y 4racepraqii, BBaxaro, Iuo 4Iacepraqifina

po6ora <BurvriproBaHH{ B:aTparv ra rimrocri cyrlyrHboro na$ronoro ra3y)) 3a

unry-"ricrro, HayKoBoro HoBH3Horo, ilpaKTl{rlHoro qiunicto orpl4MaHux B stfi
pe3ynbrarie AocriAxeHb i pinHela BIIKoHaHHs siAuosiAae Bl4Morarvr MOH Yrpainra, rqo

craBJrf,Tbcfl Ao po6ir ua :4o6yrrfl HayKoBoro cryneH.t KaHAI{Aara rexniqHl{x HayK,

niAnoeiAae n. g, 11, 12 <IIopxAKy rrpucy.{xeHHr HayKoBI{x cryneuin>>,4 fi aBrop

Macrur Oler -fpoclanoruu 3acnyroBye rpucyAxeHH.x fiovty HayKoBoro cryreH-fi

KaHAr4Aara rexni.rgr.rx HayK 3a cueqia-usnicrro 05.11.01 trpvnal.vr ra MeroAi{

nzuipronanH.fl MexaHiqnux Belur{IaH.

O$iqifiunfi ouoneur:
3ani4yaaua xa$e4pIa <Merporori-s ra
iHS opvraqifi no-slaN,Iipronanrna rexnixa>>

Inano-(DpaHriecrroro naqiosanbHgfo-
rexui.rHoro yninepcl4rery naQcti i'raay
AoKrop rexniquux HayK, npo$eeop O.e. CepeAroK
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