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BITTI/K
roHeHra A.r.H., AorIeHra Morala B.lI. Ha Allceprar{ifiny po6ory

IrcreHno Tersnu Bo.no4utvrnpieHn

rfl ror{Hocrl i 40cronipuocri oSniry npnpoAHofo fa3y y
ox{nr4Be 6e: noKparqeHH.s pinHx Merponori-ruoro :a6egne.reHH_s
ruuKis ra:y (llrf), .rrr<e pea-rrisyerbcr rpi{ BrrnycKy riqnnrunxie i
nifi uonipqi. Ha gar.ruit qac eranouni ycraHoBKr,r :a6e:uevyrcrr

e ueo6xi4uicrr KoHlponrc MerponoriqHrax xapaKrepr4crr4K IIIIf
ripovuoro iurepeany, [rrfl peanisaqii xxoro Ha cboroAHi npaxrx.{Ho

epeeipxHuq llrf npz Aocni4xenni i rcourpori ix nerporori.rHr4x
ia naicqenr er<cnryaraqii, []o xapaKTepu3ye axryarnHicrr,

3a crieulanbH crro 0 5 . 0 1 .02 - craHAapr uzaryir^, ceprasix a4ir- r a naerpororiuue
340e3rleqeHH_q

Arcrval icrr renan lu II,IHOT

lli4nzrrqeH
cnoxnpaqis He

nepBr{HHy noeip y nodyroerax ri.{ulu,ulrKie ua nonirpi n yuonax ui4upr4€McrBa-
:ox nepioAr4lrHy uoeipry B yMoBax ni4npraeucrB 3 ercnnyaraqiiBr4pooHr4KA, a Ta

fa3oBofo foc|Ion TBa 3 rrprzlcyrHlcrro npeAcrasHzKin Aep)KaBHofo Merpoloriquoro
Hafns.{Y 3a Br4M1 BaJrrHoro rexuixolo.

lli4 vac e

[epeBaxFlo 3M1

nnyaraqii lIIf ix naerponori.{Hi xapaKTepLrar:aKLr sNainrororscn, i
noxuOra ni46ynaeroefl y ei4'euuy cropoHy, nuacri4or< qoro Mae

frpr4poAHofo fa3y. llpr,r nepio4irvnifi uonipqi llrlf, flKa
rrlcJrr BocbMr4 poxin ercnlyaraqii, BCTaHOBnrOerbcfl

eKcIIepHMeHTarrb I{M rrrrr-flxoM Samurrua s\,{iHa uoxra6r<u nm. Omrar Br4flBr4rr4
TpuBanlcTb ni.ramHzKa npr4 mr<ifi sxaiHi [paKTr4r{Ho HeMoxrJrr4Bo, ocririrrz
qx:niHa e SyH oHairbHo 3allextHoro iai4 rpunarocri i inrencaenocr:i excnlyarauii
lIIf. Tonay icn
eupo4oex uix
ei4cyrni ni4noei H1 eraJIoHHl ycraHoBKI4, a [poqeAypa raKofo KoHTponrc He

urrrBnr4Mu A o KyM e HTaurz Vxp aiuu.nepeAoaqeHa Ho

llopr4 s na ei4ouoro e HeoAHaKoeicm Merponoriquax xapaKrepr4crr4K lIIf
iuni Ha noeirpi i nprzpo4HoMy ra:i, a raKox{ louin""ictt ixrpu $ynr<qiouy

Ba3Har{eHlit O ocepeAHbo 3a Mlcr{eM er<cnryaraqii flrf, ocrimxu ix
rpaHcrropTyBaH Ao Naicq.q nepio4avuoi uoeipxz i uiAroroBKa ao ii npoBeAeHHt

uisuru Merponorivui xapaKrepucrr{i<u. Tarox e vxpaiHi seuae
oBoK 1 MeroAHK AJr.f, noeipxrz llrf Ha rrpHpoAHoMy ra^si 3
AeMoHraxy : uicqx ercnnyaraqii.

Tovry aKr bHr{M e yAocKoHaJreHHr MeroAy i rexni.{H[X gacoSie nns,

\,roNrhsicrlo BrrK

rrpr4poAHofo fa3y.

oBn3Ha rnceprarlifrnoi po50ra crocyerbc_f, po3Br{Txy rraero4in
r3arlll oe3AeMoHraxHofo Merponofi.rHoro uepeeipsHH.q IIJI|

i

3

iwaraHHfl ABOX eraAi.a po60voro ceperoBr,rnJl, & caMe noeiro.q



[naHyBaHHfl Ta n TaHoBKrr eKclepHMerjriB IIpH AocnirNeuni si:zuriux npoqecie e

Hafina iruumu HayKoBrrMn lpe3yJ'rbraraM[ e rarci:

rrpr4 eKcnnyaT
BCTaHOBJTeHO CTarucrr4r{Hi 3aKOHOMipHOCri gx,{iHa noxraSxu ilrf

ii, tl{o aae 3MOfy csopuynroBarr4 noeufi eKcnepHMeHTaJrbHo-
MeroA Br43Har{eHH-f, 1X noxu6xn 3a o5treNeHulr 4iana-:ouolr

Br4rpar, xxyrfr :ra6e:nevye peali:aqirc 6esxeMoHraxHoro

po3paxyHKosraft
KOHTpOnbOBaH

1. Bnep

xapaKTepucrr4K

o6ueNeHoi xilr
rroBr{HHa rlepeBa

3. Ha6yt
npr4polHofo fa3
rexgiquux 3aco
6e:AeuouraxHo

<Texuolori.{Hi B

6axataypie :a cu
rexuixa.

tIlHf'
peKoMeHAarIifi.

:4o6yeauKoro,
OCHOBHI4X IIOJI

KoMrr'IorepHoro
cTaHIapTr43OBAH],d
III4CENbHI4X ilAHT4X

MeTponoflr{Hofo epeeipxnus ilff y BcboMy 4iaua^:oui podouvx Br4rpar.
2. Bnep

AO3BOnfle KOpt{ Barvr ixuifi naiNnoeipoqsufi iurepnar rrrJr.sxoM fioro sdiruueHHfl 3a
yMoBr{ ennaipro

e BcraHoBJreHo saJlexHocri cra6ilrHocri Merponofi.{Hrax
If sia B[nr,rBy eKalrryaraqifiuux i r<oHcrpyKrr4BHr4x @axropin, rqo

Hfl, riqamuuKaMrz BrrpoAoB)K naixnoeiporlHoro iurepeanv
ri ra:y, -sKa, Harrpl4KrraA, lnx ,'iuvtnrH,ur<ie rr4rropo3M ipy C+ ne

BarI{ 30 rr,rc.na3.

noAaJrbrrrofo po3Br4lrKy enipxHHx gaco6is nuuiproeauHx o6'euy
pisHax rprzHrlr4nin 4ii, rqo ni4rp vrBae MoxJrrrBocri y4ocxoHaJreHHfl
ie nrzlriproBaHH.f, o5',:yy 3a MaJrr4x Br4Tpar [pgpoAHoro ra3y ra

CTBOPEHH1 MOO1Ib]FIAX CTAJIOHHIIX YCTAHOBOK, TAK i UPA iX
lyBaHHrM CraqiouapHax eraJroHHax ycraHoBox. llpu rlboMy rK

rlviaui B Ar4ceprar{ifiHifr po6ori Hayr<oei pe3ynbrarr4 Br4Kopr4craui
krx AocniANeHH-flX A3BOHOBOI ycraHoei<u (po6ovoro eraJroHa
oBax ToB "Ieano-@pauxincsre cKE saco6ie aBroMarr4:aqii,,
bn), sri crocyBanacr oqiHroeauua noxudxu nuacrirox

)3yirbrarr{ Br{Kopr4croByrorbcf, B HaBrra-[bHoMy upoqeci r<a$e4prz
in@opuaqifino-saNaiprceanrHoi rexuixa Inano-@paHKieciroio

ttriproeauur B naSrora:onifi fipoMr{cnosocri) rrpr4 niAroroeui
uianssicrro 1 52 - Merpororis ra iusoprraarlifiHo-ennaiproea*ua

o6rpyHroeaHocri HayKoBr{x rro,rox(eH BIICHOBKTB I
HOBH1 reOperuvHi rrorox{eHH-tr pO60ru, gxi 3axl4lrlarorbc,f,

Merponori.ruoro nepenipxnru lIIf .

flparcrr.rq a rliHuicrr' orpr4MaHr4x aBTopKoro peaymarie rroJr-f,rae y
anpoSaqii e yMoBax AT <<IsaHo-@paHr<iecrxras>> (u.Ieano-po:po6neilui i

@panrincric) fo eKcIIepr4MeHTaJrbHo-po3paxyHKoBofo MeroAy Btr3Har{eHH_f,
noxrz6xtr |IIf s -ooMe)KeHr4M AlarIa3OHOM KOHTpOIbOBaHITX BI4Tpar, xxwit Moxe
BHKOpT4CTOBy cfl anfl Merponofi.trHoro nepenipxHux llrf .sK 3a uicqela
eKcnnyararlll np
AeMOHTaXI 13 3a

po6oue cepeAoB I{e B :aleNsocri niA r<oHcrpyKTr{BHOfO BTIKOHaHHT erarroHHrrx
[epeBlpoqHrrx yc 1HOBOK MO)Ke Br4KOpr4CTOByBarr4Cs [pupoAuafi ra^: a5o nonirpx.

ft npoexr HopMarr{BHoro AoKyMeHra Anr noeipra flrf sa uicqevPo:po6.rreu
erccnnyaraqii.
rIpH MeTponoflrr
PEOB|-O.2) B

(na.Ieauo-@paHxi
He3aBepueuocri
po6ori uayrconi
naerponorii ra

rerroooMlHHoro npoqecy. TaroN orpauaui B rr4ceprar{ifrnifr

HarllOHaJrbHOfO ui'{Horo yuinepcrarery uaQru i ra:y npr4 Br4Kna4auni Aucilrznrisra

rpyumoeaui Ta niL4rnepAxeHi KOpeKTHT4M BIlKopr4craHH_sM
:eHb reopii repr\4oruHauiru i renroo6uiuy, viero4in
IMITAII1I4HOIO MOACJIIOBAHH-f, 3 BHKOPUCTAHH-SM CYqACHHX

npofpaMHrrx rlaKer'lB, Uero4ie crarr4crtrrHofo onpaqroBa1Hfl
pe3ynbrarin excnepaMeHTaJrbHHx AOCni4Xeur, a raKox naerolie



o6:rir<y npr4poAH fa3y.

pe3ynbryroi{oi n xu6xu.

OrpunaaHi aBTopKoro HayKoBl pe3ynbrarvr y eiAnoeiAHocri lo rrocraBJreHr4x
3Anaq e Ioflr{H w, He cynepeqaTb Qyu4aMeHTaJrbHAna sisrzuriuna i MareMarr{rlHr,rM
3aKOHOMIpHOCT_rr , uoeuicrro ei4o6paNarorb orpzrraarii aBTopoM pe3y.rrbrarr4, a
raKox ni4reepA

CTAJIOHHI{X 1

4ocli4xeuux
:eipxnux gaco6

3acTocyBaHH.flM

HetreBHocri y nu
neneeHocTefr is

Ha MlxHapotrHr4x

ni4reepgxyerbc
Merponori.rHoro
MATCMATI4IIHIIM

3acTocyBaHH_s c
MaTeMaTI4r{HOMy

pe:ynrrar:in ni
pe3ynbTaTaMrr M

nIIf 3a

BrrKopr4cToBy

rrpr4 lx AeMoH

Po:po5neH
eKernyaraqii nao

6e:4etrouraNsoi
cepeAoBr4rila.

Merponofiquoro
4ixmHocri ui4n
Merponoriqnorc

3anpouoHo AHl HOB1

6oqux :aco6ax nnnaipronauHx o6'euy ra3y. Merpororiqnil, MeroAy 6e:4euoHTa)r{Hofo nepenipxnnx ilrf, Naeroronorii
B Br{MlproBaHb o6',eMy rrpr4poAHofo fa3y s4ificuron aJrflefl is
ocHoBHrrx rroJroxeHb naerpororii, reopii noxiz60x, xouuenqii
ipronauHxx, Merory crpyKTypHoro aHari:y cKnaAoBr4x noxvt6xiz i
3acrocyBaHH-flM iirac,nipuicHlrx uero4in cyMyBaHHf, CKJTaAOBAX

yrorbc-s AocrarHboro anpo6aqierc ocHoBHax ronon{eHr i eHcHonxis
i nceyrpainc;xux HayKoB o -rexHi.{Hrax rons ep eHqi.ax.

3acrocyBaHHrM anpoSoeauux TeopeTI4r{HI4X OCHOB
sa6esneqeHH.fl ripu caHresi HayKoBHX pe:ymrarin, crporr4M
BeAeHHtM analiraqHrzx cnieei4Houreur, a raKox{ roperruicrro

:creMH rrpHryrleHb i sopnayrroBaHHr yMoB 40cri4xeur rpu
i xouu'rorepHoMy uo4e:toeanui TepMoArrHa\aiqur.rx npoi{ecie y

;er4 MeroA Moxe 3acrocoByBarvrcfl upu nepio4uvirifi noeipqi nIIf
xi is 3acrocyBaHH-[M craqiouaprinx eraJroHHr{x ycraHoBoK 3

fi upoexr HopMartlBHoro AoKyMeHTa [nfl noeipr<n nJIf :a uicqela
MeTOAI4KT4

po6ouoro

Syru noxla4eHait B ocHoBy pospo6neHux Hoeoi
oeipxu |Iff 3 Br4Kopr{craHHrM nprrpoAHoro ra3y _sK

focmoeip tcmb orpHMaHr4x B pooori noJrox{eHb i Hayxonux pe:ynrrarie

eTanoHHr4x ycTa oBKax A3BOHOBOfO Tr4rry i PVT-rnny. [ocronipuicG orpr4MaHr4x
TBepAxyerbc.s Ma^rrHMr4 3HarreHH.sMU pos6iNuocrefi naiN
TeMarr4rlHoto MoAenroBaHEfl I eKCnepI4MeHTaJIbHr4X AOCni4Xenr,

TEIIJIOOOMIHHI4X poqeclB A3BoHOBT4X yCTaHOBOK.

PercoueH O BI{KOPI{CTAHHfl rbrarie po6oru. Po:po6neuvfi
aBTopKoro HoeHfr eKcrrepaMeHTanbHo-po3paxyHxoeufr MeroA Br{3HarreHns noxu6rz

ex(eHr4M 4ianasoHonr KoHTponboBaHr4x Br4Tpar Moxe
afl y Br4po6[w,iia 4ixruHocri ni4upa€McrB 3 eKclnyaraqii ra:onoro

focrroAapcTBa IIp peanisaqii 5e:4enon:rax{Horo Merporrori.{Horo nepenipxuH.q lIIf
3a MlCrIeM eKCr aqti 4ra Brr3HarleHux $ar<rrar{HHx Merporrori.{uHx xapaKTepHcrr4K
ntlf B eKcilnya rvrHr4x yMoBax Ha [pHpoAHoMy rasi a5o 3 Br4Kopr4craHH{M
uoeirpx. Taxox

QyHKrIloHyBaHH"s Ha roBlrpl IIpH npone4euni AepxaBHofo MerpoJrofiquoro
HafnrAy 3a rro

4iaua:ouy poSou
BI4MYI II1I{I4JIbHI,IKAMI4, IIIO 3MCHruYC rCXHi'{Hi BIIMOfII ,4O

x BHTpaT TaKr4X eTaJTOHHHX yCTaHOBOK.

epenipxuH-u
lIeMcTB, -qxi

TexHlrrHl plrxeHH_s rrpr4 crBopeHHi gacodie
T-T TTT- - FrrJlr t,{oxyrb oyrtr BrzKopr4craHl y nparruvHifi
safta4arorbc_f, rrpoeKTyBaHH_gM, Br4foroBrleHHflM i

Tecrarllerc eraJloHHr4x SacoSin y c$epi Br4TparoBunaiproeauHa i



floeuora rIKrr?Ay oglf oBHr{x Mrarepianie e onybrircopaur{x flpaqflx.
Pe:yrir

32 uayrcoBrrx ry
3 crani y HayK
HayKoMeTpr4rrH

IepxaB ra 3 na
AOCTaTHbO po3K

po6ora upofirun
ifi naiNuapoAHr4

rou$epeuqisx.
BBA)I<UTT4 AOCTAT

aHoTaIIll, BCTyIIy

155 Hafrl,reHyBa

cxrragae 247
ra6tuq.a.

Y6

rrorapbox po:4inin,
Ha 19 cropiurax
iuorc 4pyKoBaHoro

ro.

Ta o6cqr nnce ii. [acepraqifiua po6ora cKJraAaerbc.{ 3
BHcHoBKIB, crrr4cKy Br{Kopr4craHux 4Nepen is

ra 6 4o4arr<ie. 3aramsufi o6'eu 4ilcepraqii
TeKcry, B roMy .{ucri 49 pucyHxin ra 19

oStpyuroBaHo axryamuicru reMrr Ar4ceprarlifrHoi po6orn,
ery, 3aAaui 40cri4xeHb, rroKa3aHo 3B'-f,30K po60ru 3 HaVKOBT4MH

auaris |Irf ,sx o6'erra Merponori.{Horo KoHrporrrc i posrrsuvro

BilJrr4BOBl Qarropz, xr<i sopnayrorb pe3ynbrarr4 Merponori.{Hr.rx
B roMy 'rucri Br.rrr{B pvny po60uoro cepeAoBr4rqa (noeirpx,

HarreHH-s reMneparypr4 i rHcKy po60voro ceperoBr4ula nrf.
{acHy eirqusH-flHy i :axopAoHHy HopMarr4Buy dasy i rexuiqni
orlrrHoro Ao cJrlAx{eH.Hs IIJIf .

Br4KJraAeHOfO rr,rarepiany o6rpynroBaHo neo6xiAnicrt
Ay i rexniquizx :aco6is Ar.q 6esAeMoHTaxHoro Merporori.{Horo

Posr[s
4ocli4Nenr
npr4poAHr4fi ras),

OuiHeHo c

zacoSu Anfl M

Ha ni4c
ytrocKoHareHHq M

oOfpyHroByrorb
SesleuouraxHo

{ocni4xeH
npn ix eKc[nyara
po:podneuur Ho

noxa6rcu IIIII- :a

nepeBlp_sHH_q , cQoprraynr,oBaHo 3aBAaHHr, trro norpe6yrom napirueunx, i
oofpyHToBaHo H prMKr4 Anceprarl iitrrurx 4ocli4xeur.

zuu din npucsx\eLrufr" Br4ruaAeHHro reoperr4r{Hrax :aca4, xxi
aIIp.{MKr4 nrzpiureuura 3aBAaHb rqoAo yAocKoHaJreHH.fl

HayKoBo

MeroAy

cr arr4ervr.rHi saxoHovripuocri sNaiHU nOXA6rU nreira6paHsnx llrf
ii, rqo Syno insopr',rarrrBHoro 6a:oro i uayxoeau ui4rpy'rrM An_f,

MerpoJrori.ruoro nepenipxHn_s lIIf .

IO EKCITCPHMCHTAJIEHO-PO3PAXYHKOBOfO METOAY BII3HAYCHH,
ilrexeuunr 4iauasou,)M KoHTpoJrb oB aHlix BI4Tpar, xxuft Ao3 B oJlge

+

cQopMynboBaHo
[pofpaMaMH, nJ] tHaMI4, TeMaMI4' BlA3HarIeHo HayKoBy HoBI43Hy Ta [paKTI4r{Hy

nx e po6ori pesynrrarie, a raKox{ HaBeAeHo Aani upo oco6ucrui,trliHuicrr orpnMa
BHecoK 3.[oOVBa anpo6aqirc pe3ynbraris 4ocni4xeur i nydnircarlii uo,uo po6oru.

V neou,t 3A1r{CHeHO aHaJrl3 CyrracHofo craHy uero4in i saco6ie
Merponori.{Horo

llpoee4eH
Hrponrc uodyronux ri.{ramHvxin rasy (nJIf).

npaKTHrIHl acIle 'r4 3acrocyBaHH.f, reptrinolorii upu MerponoriuHolry nourpoli
BaHO AOrlintnicrr 3acrocyB aHHfl repnriHy (Merponorique|IJI| . O6rpy

nepeeipxun.s lI >>, nxuir eigoSpaNeuvrfi e reNai AucepraqifiHoi podoru.

r HayKoBr4x 40crirx<eur, xxi orpuiraaui aBropKoro, oryoni*naui y
riraqixx, 3 rKr4x 3 crami y HayKoBax Saxon^* " ,gurH.qx vKpaiuu"
eax $axoBLrx BvrAaHH{x YnpaiHu, uro BKnro.reHi Ao r,,ii*Hupo4"r"
6as, a raKox 2 cra''i y HayKoBoMy rrepioAr4r{HoMy nu4auui isruux
:ura vxpaiuu sa nanaxig i xopncHi lro4eni. Hayr<oni ny6nixarlii
r'rBarorb cyrb po3B'-s3yBaHUX HayKoBr4x 3aAar{. Azceprarrifrua
AocrarHro aupo6aqiro, i1' ocHoeHi roroxeHH_s Aonoeilanuis na 2l_
Ta BceyKpaiircrrux .FrayKoBo-rexni.{H rrx ra HayKOBO-[paKTI4r{HUX
oMy anpo6aqirc pe3yn6rarin 4ucepraqiftuax aocnilNeHb MoxHa



KOHKpeTLrOfo Tr4 opo3Mipy llrf. llpa qrouy noxu6ry ilpv $yHnqiouynaHHi IIJI| ga

peatizynaru
eKcrnyaraqii s

focni4Ne
cra6inluicrr M

iraiNnonipo.{HHfr

nauiproeauux Jr

nesHoi HayKoBo
Brzrua4eH

MeTponorlrIHofo
BI'I3HAI{EHH,f, TOX

MAKCI4MAN6HO1 B

po3paxyHKoBofo

ilorrarKy nnnaipro
ycTaHoBoK.

{ocnigNe
rporpaMHofo

nepenipruHr
uonirpi.

Br43Har{eHHl rp
rleperBoproea.{ie

3MIHHOfO rrepe

po3paxyHKoBofo

Aiana:ouoM KoHT

3AeMoHra)KHe nerpoloriuue nepenipxullx nJIr 3a uicueiu
3Har{eHH-f,nr uoxa6rr4 y BcboMy 4iana:oui po60vnx Brrrpar.
o Brrrrr4B eKQnnyaraqifrnux i r<oncrpyKTr4BHr4x Qaxropin Ha
rpororivnnx xapaKTepvcruK llrf, qo Ao3Bon.s€ Kopr4fyBarr4

'HTEPBAN ANfl IIII| ruIIflXOM ftOrO S6iMUICHHf 3A YMOBI4qaJrbHr4KaMr4 BirpoAoB)K uiNnoniporrgoro iurepeary He 6inrure
rpyHToBasoi r<ilr,xocri eu\aiprHoro o6,enay ra3y.
cyrb 3anponoHoBaHofo HOBO|O [areHTo3axHqeHofo MeroAy
uepeeipxuux llrll-, sxuir nepe46avae eKcnepnMeHraribHe

6rcu ua uiHirr,ranrHifi nnrpari i nzrpafi 2a%o nig uaxcnuannnoi .urs

14 Br43Harrarorb Ha 6azi po:po6leHofo eKcnepr4MeHTaJrbHo-

r{ac 3aBeprueHH-s reurioo6uinsrax npoqecie i, ei4noei4Ho, uac
JIbHoro [poqecy [prr4 Merporori.{Hhx AocniAxeHHrx uboro rrr[v

rrlJl.f,xoM MareMarr4r{Hofo MoAenIoBaHHfl 3 Br4KOpr4CTaHHfM
e3rerreHH-rr (ANSYS Fluent> TepMoAr4Hanri.{Hi rlpoqecz B

)3axr4uleHHx rexuiquax pi[reHt Anfl upaxravHoi peanisaqii
oBoK, sxi :a5e:uevyrorr 6es4euoHTaxHe uerpororiuue
3 Mox(Jraeicrrc syHrqiouyBaHH-s Ha rpHpoAHoMy rasi a50

ra3y (Ha 0a31 ynbrpa3ByKoBi4x Br4rparor,aipin i eurparouipie
rucr<y), .qKi odrpyuroByrorb MeroAoJroriuuy ocHoBy Artx

MeroAy Merponoflr{rfofo uepenipxnux nJrf 3a oSnaexeHuv

eroAy.
Orpulrauo MareMarar{Hy MoAeJIb relJroo6uiuHax npoqecie B rrHeBMaru-luiir

cucretri eraJioH x A3BOHOBI4X yCTaHOl3OK. 3a 4OUOUOTOTO OTpAMaHI4X 3aJreXHOCr:efi
MOXHA BI43HAI{A

eTaJToHHHX yCTaH Kax 3 CMHICTTO rrlA rfr4cKol,r, xri po3Kpr{Barorr oco6rl4eocri sNaiHH
fpaAreHTa TeMne arypu B eMHocri npz ii HanoeHeuui, ulo Ao3Bonxe $opuynroBarr4

Lr i Qopuy eunocri ilpi{ Br4Kopzcrauui ii src By3na eraJroHHr{xpo6oui rapaM
ycTaHoBoK An_s K tbpyeauu-s ri.{r4muaKie ra3y.

V nnnem wi pozrtnHyro nprnrna4ni acleKTr4 npaKTr4lrHoi pealr:aqri
3acoolB MeTpOnO qHofo nepeeipxllHq lIIf .

Brzxna4eui Qynrqiona.rrcui Morx{Jrr4Bocri i r<oncrpyr<runui ocodrueocri
peani:aqii nare
eTaJTOHHHX yeT

llpone4eHo rinrxicHr,ril aua:ri: cKnaAoBr4x noxz6oK npr{ eKcrrepr4MeHTanbHoMy
roBaJrbHl4x XapaKTepr4crrlK HecraHAaprHr4x 3ByX{yBarrbHHX

Lrrparr4, 13 3acrocyBar{H.fl M -{KUX MOXryrb crBoproBarvrefl rro6inrni
ycTaHoBKu Anf M ori.rnoro uepenipxHns lIIf .

Hane4eui ynbrarr{ eKcrrep}rMetFrraJrbHr4x 4ocliAxeHb npr4 :nipxunxx eysnin
oonlKy upr4poAH

cTBOpeHHrr poooi{ eraJroHlB Ha rrpi4po2lirovry ra:i.
V qeme s d iJt i Br{KJraAeHo pe3ynbrarr4 Merporori.{Hzx goc;ri4xeHr,

rKl CTOCyIOTbC{ tr aKra'{Ho1 p eanis aqii lrerp orori.rHoro uep eeipxHns ll{f .

B urovy n BeAeHa Merponof i.rua or{iHr<a p o:po6JreHof o eKcnepr4MeHTaJrbHO -

boBaHr4x BHTpaT.



Posrr-flH oco6rneocri sacroc'FBaHHf, MonenbHoro niExo4y Arx oqiuronauux
HerreBHocTl npr4 Br43HarreHui noxv6xn IIIIr 3a yMoB 3acrocyBaHH{ po3po6leHoro
eKcnepr.rMeHTaJr

o6uexer+uu lia

3aco01B Br,rMlpro

crBopeHHr po6o

o6lreNeuuu ai
MeTOAT4TIHOfO II
uepeeipxHn"q II

Onucaso
nonipxa lIIf e

uonipovuax y
pe3ynbraTlB AvI

HayKoBr4x pe3ynb
po:pobneHofo H

s4oSyeavru 3a

AriceprarlifrHoi
Ouinrca 3M

BCTAHOBJIEHIIM

HAilIdeAHa 3ataJrb
ayrracHol yKpal
HayKoBoMy plBHl,
ni4o6pa>xae piru
eunaipneaHH.r o5
:acoSie Anfl M

AOCIIAX{eHHl r KO

sit 24.07.2013
Yrpaillu ullpo

oHoM KOHTpOnboBar{HX Br4TpaT.

Ha 6a:i rsonaHol MeroAonorii :nip.auH-r Ha rpr4porHouy ra:i po6ourzx

o-po3paxyHKoBofo MeroAy MerpoJrofi.{Horo uepenipsnH:x IIJI| sa

alg.Hfl o5'euy ra":y pisur4x rrpaHquuin 4ii eurna4eni rpnHrlurrr4
r{x eraJroHie Ha po6ouonry cepeAoBr4rqi, xri crocyrorb cs vuSopy

TOr{HOCTI rrpu Merponofi.{Hifi arecraqii, 3oKpeMa 3MeHrrreHH,
auporcrzlraqii fpaAyroBalruoi xapaKTephlQTf{K:| eraJroHHrrx

[a3oHoM po6ovux Br4Tpar, -sKi ni4rnep4znu [paBrr4nbHicrb
xoAy Anq peari:aqii po:po6JreHofo MeroAy Merponofiqnoro

rll4Bocrl po3poonel:Iofo npoeKTy HopMarI4BHoro AoKyMeHTy ilnfr
oBax eKclnyaTaull.
c S oplaynropasi o cuoeHi p e3ynbrarrr Br4KoH arrax tro c;rirxeHr.

noAaHo noplBH.f,JrbHy XapaKTeptrcrLrKy icuyrovnx ni4olrax
roBoK 4lx no6yroBr4x ni.{uruHr4rin rasy, Hane4eui aKTH anpoSaqii
praqifirioi po6oru y cneqianrHoMy KoHcrpyKropcbKoMy dropo

FK), a raKolK aKT rlpo BI{Kopr{araHH-s y HaBrIanbHoMy npoqeci
.rie 4zcepraqifiuoi po6oru. B oxpevrux AoAarKax noAaHo rpoeKr

BHofo AoKyMeHry 4ra nonipru llrlf i cuucor< ny6nixauifr
MOIO 4Acepraqii a ni4ouocrflMr4 rrpo aupoSaqiro pe:ynrrarin

ll, lI 3A enrcrs e uiroruyo siAnoBilHic.r.l
BI4pIOraM OOopM-rreHHfl IIII ifi. fucep'raryrfiua po6ora
onpuitttxroro HayKoBoro yxpaiucrrcoro MoBoro i: szKopucraHH_sM
sr<oi uayxoeoi repnriuonorii. PoSora Br4KoHaHa Ha HaJre)KHoMy
e 3aBeplxeHoro H?/KroBoro tlpallerc, Mae rlpaKTr4qHe 3HaqeHHt ra
HHfl. aKTyanbHofo HayKoBo-rrpr4KnaAHoro 3aBAaHH' y ra:rvsi
eMy [pr4poAHoro ra3y - yAocKoHaneHHf, Mero.qy i rexui.rurax
rorori'{uoro uepenipxuHx no6yronnx ni-{ramuuKis ra3y rrpu
rponi ix naerpororiqrrlrx xapaKTepacrr{K :a uicqeu 

"n.nn,.uruuii.

'6ir, gareepAxeHofo llocrasoBoro Ka6inery MiHicrpia'vxpaiuiz
567 m Airc.{nxa ryHKraM Haxa^:ie MiHicrep.t"u o.uira i sayxa
ry6rixynaHux pe:y.n*arie 4racepraqifi ra s4odyrrx 

"uyno"r,i rcanAalara HayK)) nil 17.10.2012 p.J\Ib11 12, nis 03.12.2012 a.

IIapaMeTplB x yMoB npa ix $yHxqioHynauui.
focnigxe i alropnrMl4 po3pax)iHKy Aorenep He 3MoAeJrboBaHi4x crKnanoBrrx

uoxtt6xu eraJIoH

uigeurqeuHx ix
uoxadrz rpu

r4x ycraHoBoK o6',eu:y ra BLrrparu ra3y, xxi ni4xpr4Barorb rrrJr_f,xr4

ri.rraruHzxie y c a4i poSouux eraronie.
Buxna4eni pe3ynbrarr.r aupo6aqii n yMoBax AT <<Ieaso-@paHr<iecbKfa3))

eKcrrepr4MeHTaJrb po3paxyHKoBoro MeroAy Merponofiqsoro nepeeipxuur IIJI| sa

3aco01B aBToMa saqii (n.InaHo-@pauxiecrr) i s AT <IeaHo-(Dpauxincrrca:>
(nt.IeaHo-,OpaHri

O$opnanenufl AHe aqrr :ararola niAnr:nirae reui 40criAxeur i euMoraxa uyHxrie
9, Il, 12 nllop nprrcyAx{eHH.s HayKoBr4x cryueuie>, ulo,{o KaHtrr4Aarcr,Kr{x
Auceprarltitttux

cryneHin AoKropa



N1380 ra IIU
pesynrrarin

MoH Yrpaiuz nia 0t4.12.2015 p. l\b1/9-586 ullpo ouy6nir<yBaHH.rr
ceprarlift y nepio4rzunux Br{AaHHf,x), a TaKox [ac[opTy

cneqianlHocri
gaSesue.reHH-s.

5.01.02 craqftapr4zagix, ceprra0iraqix ra uerpororivue

ocHoBHa cyTE KOHaHHX HayKOBHX 4OCni4XeHb) a raKox{ HaeeAeui BacHoBKrr ra
CIII4COK OCHOBHI4 ny6nixaqifi. B qinony sMicr aerope$epary Ar.rceprauii a4exearuo
ei4oSpaNae ocH BHy cyrb BrzKoHaHoi po6orn.

Helonixn 3ayBalKeHHq no nuce rltHol DoooTrn.
1. FIe ei

Biaruosilui
3afaJlbHoMy Ilarr
uicrrarr eci He

ri.{amnuKa [pr4
MeTOAr4KOrO.

4. B HH3

N1I{I4JIbHI4KlB fA3
rvnopo:uipy.

5. Bi4cyrHe
Hanp_f,MKlB eK

BCTAHOBJIEHH.f, B

uepenip-uuHn.

AnropeSepar
cannit eiAnoniAHo .4o Br.rMor MoH vr<painra Ao aBropeseparin. BiH
6xiaui cxnaAopi crpyxrypuoi noSy4onz i s HboMy Br4KnaAeHa

pe3ynbrarie :nipxur
Br4TpAT npapoAHoro

fo Merp orori.{Ho\4y nep eeipsHHi s a po:p o 6neHoro lli4cepraHTKoro

erarvcrrqHrrx 4ocli4xent He BKa3aHe ql,rcro uoSyronux
3 rreBHr4M 4iana:ouol,r noxn6xu Enfl KoHKperHofo ix runy i

nopinnxHH.f, Merporori.ruux xapaKTepr4crr{K po:podneHrrx ABox
[epr{MeHTanbHo-po3paxyHKoBofo MeroAy Btr3Har{eHHr noxnSra

'I1r{I4IIbHIIKIB 
An

fa3y.

palKeHr4r4 MeTOA ilpaKTurrHofo 3acTocyBaHHt
crBopeHH_s eraroHHr4x 3aco6is arx Manux

2. FIe ronr sauurt sB'xgoK MoAenroBaHHr renroo6uinHux noouecis e
eTanoHHLrx ya oBKax : enruicrro ni4 Tr4cKoM i: naerporiori.{Hrai\a nepenipxullxl,r
uo6yronrnx ri.l Huxie ra:y (pos git 2.5).

3. Bi4cyrui anfopr4TM Br43HarIeHH-s po3paxoBaHofo 3Har{eHH_S UOXI6XZ 4lX
Ha MaKArrvralrsifi nnrpari ra3y An-s KoHKperHofo uo6yroeoroSyur<qiouyBaHHfl,

nodyronux ni'au ruuKie .sK euuipronauoi BenLrrtr4Hr4 3 BHKopr4craHHrM reopii
HeBLr3Harrenocri

Teoplerc noxuoo
HeneBHocri) pe:yriileLris enuiproeaur uopinH_f,Ho is po:ru_aHyroro

6. He odrp
oqinor roqnocri
HeB143Haqeuoc'ri (

oBaHo noTpeoy 3acTocyBaHH.s ABox MeroIHK
orpr4MaHr4x pesy;mrarin nepenipxz ri.rumuurin
ereBHocrr) pesylrrarie ezN{iproBaHb.

7. He4ocra 1Mr4 e KOMeHTapl UroAo orpr4MaHr4x aBTo- i ssaea,rHoKopelquifiunx
Syur<qifr npu e [epr4MeHTaJrbHr{x AocnlA)KeHH_qX nysnie oSriixy npi{poAHofo fa3y
(po:ain 3.3).

8. Bi4cyrui
m6rr.2.7.

9. Bi4cyrHi
ri.{Hmuaxie ga c

Har{eHH-[ uoxl,t60x MoAenroBaHHfl slaiuz noxuSxu, _sKi HaeeaeHi s

10. B

3HaXOAXeHHt

- noxrz6or< i

rcpizrepri uoAo olt;iuronaHHx rexHi.{uoro craHy no6vropnx
eAHbo3Bax{eHoro noxu6roro (ra6n. 2. 8).
1 BnropacroByrorr,cr pi:Hi repnriuu r{oAo rpor{eAypr4
tnoeiAHocri ri.rzruHuxie fa3y - uoeipra i naerporori.rHe



BmcHono HICTb ii euruoram Misicre BA OCBITII I

Euc Ha po6ora Jhoreuxo T.B. e 3aBeprrreHr4M HayKoBr4M
Aoc"rriANeHHf,M,

A03BOJIflIOTb

rexni.{uax 3ac
rpH Aocnlnx{eH
excnlyaraqii.

Mera , nocranleHi Ta po:n'x:aui e nifi 3aBnaHlfl 4ocli4Neur,
Br{KrraneHi ocHo
Te, lIIo AZ
ceprz$irauisra

3asua.reui
eTpolofli{He 3aoe3[eqeHHr.
ue4oniru i :ayeaxeHHrr He crocyrorbcq

rKoMy orpnnaaui cyrreni uoni uayroni i npaxru.{Hi pe3ynbrarr4, rrlo
B'fl3arLr HayKoBo-[przrKJraAHe 3aBAaHHt yAocKoHaneHH.f, l,rero4y i
in grx Merponori.rHor-o nepeeipxuru uo6yroBrrx ri.{prnrHur<ie ra^:y
li i rourponi ix Merporrori.{Hzx xapaKTepr4arrlK 3a vicqel,r

Hl HayKOBl pe3ynbrarkr Aarorb Mox{Jrr4Bicrr spo6krrr4 B]1I)HOBOK rrpo
LfrHa po6ora ei4noei4ae cneqianrsocri 05.01 .02 - craHrapruzag,ix,

fIoJIOX{eHb ilyICe ul1 1 He BTIJII{BarOTb Ha 3afaJrbHy rIo3HTI4BHy
ocHoBHr4X HayKOBr4X

oqiurcy po6orz ra Ha
11 HayKoBy rI1HH1

Ha ni4cra i npone4eHofo auani:y 4ucepraqii, BBaxraro, ilIo Ar4Oeprauifrua
po6ora <VAocx HaJreHHr MeroAy i rexHi.rHax saco6ie Anfl 6esAeNaoHTaxHofo

uepenipxuux uo6yroeux riqiz-rrlHraKis ra3y) 3a aKryanbHicrro,
HOIO, [paKTr4rIHOrO TIIHH1CTrO OTpr4MaHI4X B Uift pe:ylnrarie

eM Br{KoHaHH.q noBHiCrrc ni4noni4ae Br4MOraM rrrr. g. 11" 12
froJroxeHH.f, rrpo llopx4ox rpucyAxeHHr HayKoBrrx cryneuin>> MiHicrepcrna oceiu4
i nayxu Vxpaiu
KAHAT4EaTa TeXH

, ulo craBJr-flrbcfl ro po6ir Ha s405yrrx HayKoBofo crylIeH.fl
rrHr{x HayK, a ii aBropKa Jhoresro Ter_sHa Bonolraunpinua

Merporroriquoro
HayKoBoro HOBII

4ocni4xeHr i pi

3acnyfoBye rrpt4

cneqialruicrlo
:a6esne.reHHx.

A)KeHHr ifi HayxoBofo cryneH-rr KaHAaAara rexni.rHr4x HayK 3a
5.0r.02 craHAapruzagix, ceprusir<aqix ra uerpororiune

O$iuifiHufi OHEHT:

llpo$ecop ra$e4 z iuSoprraaqifr uo-euuiprcnalrunx
rexHorrorifi Haui HaJrbHoro yuinepcnrery
<Jlrniecbra nori xHlKa)), A.T.H., AOUeHT

lliauac N/lorala .lI. sacei4qyro:
HaqiouanbHoroB.reHzfr ceKperap

<JIrsiBcbra uoli xHlKa)), K.T.H.

B,lhrnta B.lI. Moralo

P.F. Epanuucrxufi
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