
BIAfYK

oQiqifiHoro orroHeHra

KaHAr4Aara rexHi.rHHX HayK Jlyroaoi CBiuaHn Onerinura

Ha Ar4cepraqifiHy po6ory Trcaqa flaera lOpifionuua
(BIIJII,IB HAIP O TOPHT{X E JIEMBHTIB TII HEKY HA KAB ITAUII4HO.

EP O3II4HI fl KO CTI III HEKOB OBIAIIEHTPOB OI O CTI/IIEHfl HAC O CA),
ulo tIoAaHaua zgolyrr.f, HayKoBoro cryneHr KaHAr4Aara rexHiqur4x HayK

sa cneqianrsicrro 05.05 .f7 - ri4panniuni uarurznrl ra ri4porrHeBMoarperarz

Arcryarsuicrr reulr,
Bi4uoniAno Ao peani:aqii ni4xo4y Ao nrzSopy HacocHoro o6ra4uannx,

3anponoHoBaHoro enponeficbKoro acoqiaqiero nupo6urzr<ie Hacocie EuroPurrp, oAHr4M

3 ocHoBHI4x Kpr4repiin uprz ev6opi HacocHoro o6na4uaH:nfl e napricrb x(r4Tr€Boro IIrIKny

HacocHoro arperary. Cyrreey qacrKy Brrrpar )Kr{TTeBoro q}rKny craHoBI4Tb

co6inapricrb HacocHoro afperary, sra gnicuo HanptrMy 3anex{r4rr eiA uacora6aprrHarx

uoxasHraKis.

BzxopracraHH-s neplrr4x rrrHeKoBoni4qeHrpoBr,rx cryneuie AaBHo guafiuuo csoe

BnpoBaIXeHHs y Benr4Klr4 KlJrbKocTl HacoclB, .'IKl BZKOpT4CTOByTO 'bor .rrK y HaQTOBTU TAK

i e eHeprerl4.{uifi ranysi. Ane s ni4nzuleHHflM o4zuz.rHoi noryNHocri HacocHrIX

crauqifi, Br4KoprzoraHHfl. rrrHeKoBoni4qeurpoBrrx cryueuie crae nepenoHoro qepe3

rleMo)KJrr{sicrr garoSirrz ruBr4AKoMy 3Hocy nepelBKnrorreHoro KoJreca, sKe npaqroe B

yMoBax xaeiraqii. Biaonai Ha pauufr irac pirueuux, qKi noKparqyrorb crifir<icrr
[epeABKnrorreHr,rx roric Ao rcasiraqifiHoi eposii, [pr43BoAqrb Ao 3Hr4xeHH.s

r<aeirauifiHr{x rroKa3HzKie Hacoca. Bci qi ni4onai piureuH.r Syru roB'{3aHi s Soprvroro

lonari nepeABKnrorreHoro KoJreca. 3anponouosaHuias la:riia poSori niAxiA, roe'sgaHkriL

g AocriAxeHH{M HaAporopHr4x eJreMeHris ruHeKoBoni4qeurpoBoro cryneHr, ei4xpznae

uonzfi Ixr.sx Ao niAsurleHH-rr r<aeiraqifiHo-eposiffHr4x -sKocrefi uurexonoeiArleHTpoBoro

cTyneH.rr,

Bpaxonyror{r4 BkrrIeHa3BaHe, poSora Traqa llrc. e aKTyanbHoro i npucnxueHa

rupirueuuro eaxrraeoi HayKoBo-uparruuuoi gaAa.ri ui4nzuleuuro r<asirauifiuo-

eposiff nrax xapaKTepvcrvK rrrHeKoBoei4qenrpoBoro cryneH.f, .

penonaeuAauifi.

[ocronipsicrr ra odrpyuronanicrr HayKoBr4x rroJrox{eHb Ar4cepraqifinoi po6orz

o6yuopreHa HacryrrHrrM :
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- Br.rKopr4cTaHH-f,M MaTeMarr.rr{HHX MoAenefi Ant onl4cy po6oqoro rlpoqecy, {Ki

rpyHryrorbcr Ha $yn4anreHTaJrbHrrx rroJrox{eHHf,x IrlexaHir<n piSuuu i rasy, reopii

rypSonaurzn;

- Koper(THoro nocraHoBKoro eranis [naHyBaHHt eKcrrepkIMeHTy, IrIo Ao3BoJIr{JIo

cKoporrrru o5'eu SisIavHzx 4ocni4xeur;

- 3acrocyBaHHsM peeylrrarie rrr4ceJlbHoro eKcnepI4MeHTy 3 po3paxyHKy

rrpocropoeoi reqii B [porortrifi .racruni runer<ososiAlleHTpoBoro cryneHt, rxi 6ynu

nepnsixoBaui uusxovr uopiBH.f,HH-q 3 pe3ynbraraM 3oHAyBaHHt IroroKy y ni4noei4novry

cryneni;

- eKcrepnuenralrHi AaHi orpunani s4oSyna'reu siAnoeiAHo Ao

3araJrbHonpzfin.aroi MeroAr{Krz orprrMaHH fl, xapaKTepuIcrl4K ni4qeurpoBl4x Hacocie, xra

noeHicrrc nilnosiAae ACTY |OCT 6134:2009 "Hacocu AI,IHaMI4T{ecKI4e. MeroAlt

wcrt:';trantuit".

Bucuoexz i peronenlaqii 3acHoBaHi na AeranbHoMy ananisi pe:yllrarie

Qisuunoro ra eipryaJlbHoro eKcnepl4MeHtin, rr<i orpuuani a4o6yBar{eM.

B npoqeci Br4KoHaHH-f, Ar4ceprar{ifiuoi poSorz s4o6yeaueu orplrMaHo Hoei

pe3yJrbrarr.r, .axi 4onoBHrororb reopiro poSouoro [poqecy i uparuar<y KoHcrpyIoBaHHt

ra eKc[nyaraqii ni4qenrpoBl4x uacocin, a caMe:

Brepue y eir.rnsH-f,HoMy Hacoco6yAynanHi 3arlpotloHoBaHo po3paxyHKoBy

oAenb rrrHeKoBoni4qenrpoBoro cryneHr 3 HaAporopHI{MI'I eJIeMeHTaMvr, flKa

cKJraAaerbc.rr 3 cr4creMr4 4z$epeHqifiurax pinHxur, ruo onucyrorb ycraneHy

ryp6yneuruy reuiro, 3 [or{arKoBrrMz Ta rpaHVqHIlMI4 yMoBaMH, 3D

po3paxyHxoeoi o6rracri gi cnpoqeHHfll.r.r i npunyueHHflMl4, IIIo Ao3BoJiqe

orpI4MarI,I nepz$ixo sauufi, pe3ynbrar;

Brepue csopr',rynroeaui roroxeHH-f, Sisravuoi vroAeni reuii y nporounifi
qacruu i rxHeKo Boni4qenrpoB o ro cryneHt 3 HaAporop HI4MI4 eJIeMeHTaMI4 ;

Brreprtre Br43HarreHi ourzuanrHi cnieni4noureuH.f, reoMerpl4rlHux napauerpin

ua4poropHoi BTynKr,r [nfl norinrueHnq xaniraqifiuo-epoaifiuux sxocrefi

rxHeKoBoni4qeurpoBoro cryneHr Hacoca si sSepe>xeuuxv uanipnoi Ta

e Hep f erllquoi xap aKTep vrcrkrK;

Bneprrre 3anponoHoBaHo MoAeJrb orliuxu noporoBoro napaMerpa raniraqifinoi

eposii npr4 Br4KopracraHHi HaAporopHrix eneMeurin, ulo Ao3Borse ollinzrz ix

eSer<rznHicrr ua eraui npoeKryB aH:r.fl..

Orpulaaui pesynrrarv lificuo e HoBI4Mr{ 4.nfl reopii poSo'roro rpoqecy i

npaKrr4Kr4 KoHcrpyroBaHH.[ Ta eKcnnyaraqii ni4qenrpoBl4x HacocHZX arperaria.
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flparcrraqne sHaqeHns.

Orpul,raHi n posrnxuyrifi ArzceprarlifiHifi po6ori pe3ynbrarl4 e rpaKrvrrHo

3HarII4MIrMIa, n VaCtUUi :

3aflporroHoeaHoi cxeMr4 rrrHeKoBoni4qenrpoBoro cryneH-s 3 HaAporopHI4MI4

eJreMeHTaMV) flKa norinurye xaeirauifiHo-eposifiHi qKocri, i ua {Ky orpl4MaHo

rrareHr Vrcpaiura Ha KopzcHy MoAenb;

orpr{MaHHs 3HaqeHH-s noporoBoro napaMerpa Kaeirallifinoi epo:ii K",: 23,5,

qo cpiA.rzru npo [iAeraqeHHq xapiraqifiuo-eposifiHux xapaKTepve'rrrK, i

Ao3Bonqe po3rilupr4Trr 4iana:oH po6orra Hacoca si rrlHeKoBoni4qenrpoBl,IM

cTyneHeM;

pexonreu4aqifi Ao rrpoeKTyBaHHfl HaAporopHrrx

rrrHeKoBoni4qenrpoBoro cryneH.t, .sxi Aossor.arorb Bn3Haqkrrv

IapaMerpr4 na4poropnoi BTynKI{ I]rHeKoBoei4qen'rpoBoro

uiAerqeuzut r raniraqifino-epogifi Hu\au xapaKTepuulrKaMvr.

Pesylrraru Ar,rceprar{iftnoi po6oru Sytu eupona4xeui Ha ni4npzenrcrBax

AT (BHAIAEH) ra AT <Cylrcrxuir zar.o1 <<HacoceueproMarD), a raKox BrIpoBaA)KeHo

B HaBr{anbHnft npoqec Br4rrloro HaBr{airbHoro 3aKnaAy Cyu[V (vr. Cyun).

flosuora eurcraAv e ouy6rinoeaHux upaqqx.

AnpoSaqia pesynrrarin poSoru sAificHeHa Aocrzrb rur4poKo i uoeHo y pflAi

HayKoBo-rexui.{Hr4x xouSepeuqifi pisnoro pinHx, B roMy .Iucri it sa ir,ti>xuapo4uax

ron$epenqi.ax. Marepianr4 Arrcepraqii oupr,uro4HeHi y 20 uayrcoBrrx po6orax, 6 is nxwx

ony6nixonani y Saxonux BHAaHH.rrx s neperir<y, 3arBepA)KeHoMy MiuicrepcrBoM oceiru

i wayxu, oAtrH 3 .rrKr4x BxoAr,rrb Ao HayKoMerpzvnoi Sazu Scopus, 1 crarrs B

3aKopAoHHoMy nz4auui, .rrKe BxoArrrb Ao HayKoMerpra.{uoi 6azu Scopus, 1 crarrx y
crnaAi s6ipuuxa, 1l res AonoeiAefi, a rar<ox 1 nareur Vr<paiHra Ha KopI4cHy MoAenb.

OuinKa gN{icry Aucepraqii ra aeropefrepary.

[racepraqifiua po6ora cKJrag.aerbcfl si ncryny, qorr4pbox poa4inin, eucuonrin,

crrr4cKy nuropzcrauoi nireparypn ra AoAarKis. 3aratrclnufr oScqr Al,Iceprallifinoi
po6orra craHoBr4Ts I34 cropiHr<z, B roMy.rzcri 45 pucyuKr4 rro reKcry, is sKlax 18 ua

oKpeMr4x cropiuxax B AoAarKy,Il raSluqr rro reKcry, is.axux 1 raSnzrIfl B AoAarKy,,4

AoAarKr4 sa 76 cropiurax, crv coK BrrKopt4 crauoi rireparyper s 1 1 8 uafiueuyn aus ua 12

cropiHxax.
y AoAarKax npe4craueni ra6rrur\s. 3a pe3ynbraraMl4 nJIaHyBaHHt

eKc[epr4MeHTy, xapaKTeprrcrLrKtr, orpunaaui Ha eKcnepl4MeHTanbHoMy creu4i, aKTtr

BnpoBaAXeHHf, ocHoBHrrx pesymrarin po6oru Ha npoMl4cnoB\rx ni4npuerrlcrBax

Vxpaiuu, Ta y HaBr{arbHoMy rrpoqeci Cylr[V, ra cIII4coK ony6nir<oBaHr{x npallb 3a

reMoro 4zcepraqii.

ereueurin
reoruerpuvui

cTyneH-fl 3
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Y scryni o6rpynroBaHa aKTyanbHicrr uponeAeHoro AocniAxeHHfl, Ha,4aerbcfl

$opnaynroBaHHr Merr4, sa1aq AocniAxeHHq, Br4KIra1eHa HayKoBa HoBI43Ha i npaxrzuue

3Har{eHHf, rpeAcraBreHoi po6oru. Crpyrcrypa npeAcraBJreHHr ocHoBHI4x IIoJIox{eHb

rpoBeAeHoro 4ocriA)KeHH-f, y ncryni eiAnosiAae BcraHoBJreHkrM BI4MoraM.

V nepuroMv posliri Br4KnaAeHi pesynrrarvr iu$opvraqifino-auarirn.ruoro
orn.rrAy cyqacHoro craHy npo6nenrn, roB'sgarioi 3 Br4KopI4craHHf,M

rxHeKoBoni4qenrpoBrzx cryneuin y npoMrrcJroBr4x Hacocax.

flpone4enufi. ortsA cyrracHux KoHcrpyKTkrBH:zX cxeM eir.rzsHsHax i aapySiNnzx

ni4qenrpoBprx Hacocie y flK:zx BrrKopr4croByerbc-rr nepurzfi [rHeKoBoni4qeurposuir

cryninr. lloKasauo, trlo ocHoBHr4M ue4orir<ov trpvr ezr<opucraHni

rrrHeKoBoni4qen'rpoBoro neprxoro cryneH.rr B Hacocax e fioro ll'vu4xuit 3Hoc B

pe3ynbrari xaBiraqifinoi eposii.

3poSneno aHaris npoBeAeHux panirue AocniAxeHb, Ta aHarig 3anporoHoBaHuIx

piurenr rqo Ao niAsruleHux epo:ifisoi crifixocri urHer<ososiAueHrpoBrrx cryueHin. 3a

pe3ynbraraMr4 [onepeAHix AocniAx{eHb 6yno BcraHoBJreHo, rqo Hafr6inrur rr{rroBr{M e

pyfinynaHH.rr repeABKJrroqeHofo KoJreca 3 rrrJrbuoi cropoHr{ Jronari ua nepnSepifinzx

Airsurax.
Ha ocHoei aHanisy nouepe4uix 4ocri4xenr 6yno :po6neuo ButcHoBoK, rUo

pe3epBr4 rroKparqenHr r<asiraqifino-eposifiHux xapaKrepvarurK rxHeKoBoni4qenrpoBoro

cryleHf, 3a paxyHoK feoMerpii rrzure nonareeoi czcreMr4 nepeABKJrrorreHoro KoJIeca

nnuepuaHi,

Ha ocnosi npone4eHoro in$opvraqifiuo-anariruqnoro ouqAy Br,r3HaqeHo, Ir1o

nepnQepifina 4irrxur<a rxHeKoBoni4qenrpoBoro cryneH-s [o-nepue, cxvrlrb:aa Ao

3Har{Horo pyfiuyeauH.f, BHaoriAox r<aeiraqifinoro Bnnr4By, a ii reovrerpix BrrJrr4Bae Ha

inrencnBsicrr pyfiHyBaHHr. Tar<ox spo6neHo Br4cHoBoK, ulo He3Baxtaroqz Ha re, ulo y

Ae{KI,IX onncaHr{x Aocri.{xreHHf,x po3u.f,AaBcr BUrr4B reoMerpii craropHl4x eJleMeHrie

Ha xasirauifiui qKocri cryueuin, are a pe3ynbrari ueczcreMarlrrrHocri nponeAeHH.s

enupoSynaHb orprrMaHo pisHi xona6iuaqii uoszruBHurx ra HerarvBHr4x pe3ynbrarin, rqo

He Ao3BoJr{€ oAHo3HarrHo oqiuurz e$err ni4 euponaA)KeHHr HaAporopHrrx eJleMeHrie.

Bararo yBarr4 npz4ineno orn;rAy i eraSopy ruero4in oqisxz xaeirallifiHo-

eposiftuzx sxocreft, B pe3ynrrari qoro 6ytu oSpaui raxi iuero Ar4 flK CFD aHaris Ar.r
oqisxu crpyKrypr4 reqii y rrrHeKoBoni4qenrpoBoMy cryneHi 3 HaAporoHI4MI4

eJreMeHraMr{, Meroa sarripy eiSpaqii niA .rac r<aeiraqifiHr4x Br4npoSyeanr i naeroA s

BHKopr4craHH.sM nerxopyfiuieuzx naxoQap6oBr4x uoxprarrin anfl niArsepl)KeHHt

ocHoBHrzx pesyrurarie.

Auariruquufi ousA AocrynHoi Hayxonoi inSopir,raqii e AocrarHbo noBHunt i

uz6oxuu.



Y apyronay posairi cQopnrynrosaHi Mera i :a4avi 4ocli4xeHux. BHguaqeui

o6'exr ra [peAMer AocliA)KeHH.rr.

B neplxoMy i 4pyronry ni4po:4inax HaAaHa npzHur4rroBa cxeMa

[IHeKoBoBi4qeHrpoBoro cryneH-rr 3 HaAporopHkrMr4 eJreMeHTaMvr, Ta onzcaui MeroAr{,

rt<i ezropr4croByBaJrr{cb 4n.a nwpiureHHr roxnoi is saAa.r.

y rperboMy ni4pos4ini uane4eua MeroIr4Ka Br4KoHaHH-s nip:ryanruoro

eKcnepl4MeHry, tKa 6asyerrcr Ha rrucnoBoMy po3paxyHKy cr{creMr4 pinurum

Pefiuonr4ca ra pinuruux Hepo3pr4BHocri. iltrs 3aMVKaHb cr4creMrr pinuxur,

Bl4Kopr4croByBanacb craHAaprua k-e MoAenb ryp6yneurHocri.
V uereeproMy ufulpoe4ini orucauufi er<cnepvMeHraJrnnvtir, creHA ra npu6op :

MoNrtlsicrlo npoBoAHTIz eranpo6ynaHHfl a pisuunru HaAporop:aLrvtvr BTyJTKaMH,

MeroAI4Ka BZKoHaHH.a Siszuuoro eKcnepr4MeHTy ra oqinrn pe3ynbraris. leralruo
o[acaHa MeroAI4Ka BIr3Har{eHH.s rasiraqifinoro BnnrrBy 3a AonoMororo ezuipronaHux

ni6paqii. Hane4enzfi po3paxyHoK ni4uocuoi noxu5xrz npLr BlrKoHaHHi Si:rauuoro
eKcIIepr4MeHTy.

B qinovry narepian B ApyroMy pos4ini Br4KnaAeHufr olrpyHroBaHo, nocni4oeHo i

xxicuo.

Y rpersoNrv posAiri Hane4eui pe3ynbrarr4 nipryamHoro eKcnepr4MeHry.

06rpynryBaHHt Aorlirr,uocri Br4Kopr4craHHf, nipryaruuoro eKcnepr{MeHTy ra
4ocronipuocri oAepx(aHax pesynrrarir Br4KoHaHo rxJrf,xoM uopinuruH-a errcp
posno4iny IxBI4AKocteft, xxi orpzrraaui sa AonoMororo 3oHAyBaHH-fl re.rii ra B pe3ylrrari
qr,IcJroBofo po3paxyHKy.

B pe:ynrrari eipryamuoro AocniAxeHHq orpr4MaHa crpyKrypa re.{ii y

IrIHeKoBoni4qenrpoBoMy cryneni 3 HaAporopHr{MZ eJreMeHTaMr4, Ha ocHosi .flKoi

c$opiraynroeaHi ocHoeHi noJroxeHnx $isuunoi uo4eni re.rii.
3a sanpouoHoBaHolo Sisravnoro MoAennro, Haannicrb nprMr4x noB3Aoexuix nasie

npI43BoAI4rb Ao :r,tirqeuur o6nacri 3BoporHr4x :roxis y Harp-sMKy rrporr4nexHoMy

ocHoBHoMy rloroKy, a raKox Ao Br4Hr4KHeHHr Ar4cKperHr4x Br{xopin y nasax craropHoi
BTyJIKI4, qxi Apo6nxrr r<asirarlifiui KaBepHr4, rrlo Br4Hr4Karorb Ha Jrorrarflx

[epeABKnror{eHoro KoJreca. 3auponouoBaHa Qisu.+ra Molenb rrolrcHroe \4exauisNr, uo
rIpI43BoAI4Tb Ao noKparrleHHf, xaniraqifiuo-eposifiuzx xapaKTepvervK

IIrHeKo Bo Bi4qenrp o Bo ro cry[eH.rr 3 HaAp oropHrrMrr eJreMeHTaMr4.

llpone4enuft B aauiir po6ori nipryanrurzfi eKcrrepr4MeHr raKolK Ao3Bonr{B

Bpr3Haqvrkr reouerpzvui [apaMerpr4 HaAporopHr4x ererrenrin, BrrJrr{B qKux i 6yno

4ocni4xeuo n xo4i npoBeAeHur Siszunoro eKcnepuMeHTy.

V qereeproMy posAiri uane4eui pe3ynbrarr4 AocriAxeHH.s Ha

eKc[epl4MeHTanbHoMy creu4i, trKe 6yno crrJraHoBaHo ig 3acrocyBaHH.r{M reopii
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[naHyBaHHr eKcrrepr4MeFrry, i -f,Ke Ao3Bonl4no BH3Har{vtrvr ortrvlraalrni cnisniAHolrreHHt

reoMerpr4r{Hrrx uapanrerpin na4poropHoi BrynKI4 Anfl noKparueHHt xaeiraqifiuo-

epoaifiuHx xapaKTeprrcruK IrrHeKoBoei4qeurpoBoro cryneH{.

Ha ocuoBi aHanisy lotepe4nix eKcnepl4MeHris 6yttw BH3HaqeHi :uauyuti

$axroprz, a caMe: rilrricrr ragie craropHoi urytrcu Z, :lnvpvHa ua^:in craropHoi

BTynKr4 b, gonxuHa na:ie [epeA sxiAHorc KpoMKoIo nolarefi ilepeABKnroqeHofo KoJIeca

I 1, [oB)r<vHa nagis sa exi4uoro KpoMKorc 12.ltrulu:aa nasin 5ym npufiuma uocriftnoro i

4opinHroeata h:5vtwt.

3a [apaMerp onrurrvrigaqii 6yno nprzfiurro noporoBe 3HarIeHH{ napaMerpa

criftr<ocri 4o raniraqifiHoT epozii K,n.

3a pesynrra:raMvr peanisonaHux Aocni4in 6yno orpl4MaHo pinHauux perpecii, u1o

sn'xsye rapaMeTp onrr,rnrisaqii Krn 3 ocHoBHI4MI4 Saxropalau Z, b, 11, 12. Anr.

3HaxoAXeHH-f, orITuMaJIbHofo 3HarreHHs napaMerpa Rr, Syno BrrKopl4craHo MeroA

KpyTofo cxoAxeHH.f,.

tls 6asoeoro ra Br.r3HaqeHoro orrrr4MaJlbHoro napianry reonaerpii

[rHeKoBoBi4qeurpoBoro cryreHf, 3 HaAporopHIrMI4 eJIeMeHTaMI4 HaBeAeui nopieuqrsHi

xapaKreptrervrKvr, qKi noKa3yrorb niAnuuleuuq xasirallifino-eposifiHIzx qKoctefi rpl4

oAHor{acHonly :6epexeuui nanipuoi i eueprerz.Inoi xapaKreppIc wIK.

Oxpevrufi ni4po:4in r{erBeproro po3Ainy DpvaBfl.Ieuzfi nepenipui orpuvauzx

pe3ynbrarie sa AonoMororo MeroAa 3 BrrKopwara:nHflv- nerxopyfiHieHoro rIoKpI4TTt, iltn
ni4reepAx{eHHr orp}rMaHoro pe3ynbrary 5ynl4 npoBeAeni er,rnpo6ynallu-a npornolr 4

roAr4H Anr rnaAr<oi na4poropnoi BrynKrI (5asonufi napiaHr) i uporxronr 4 roAzH Anfl

ua4poropuoi BrynKr4 3 orplrMaHvrvt:a orrrHMaJIbHvrMLr posvipauz. Bzupo6yBaHH{

rrpoBoAr{Jrpreb Ha pexzui, sxufr. e nafiripuulM 3 rorIKI4 3opy KasiraqifiHoro pyfiuynauux.

Excnepnueur rroKa3aB ni4cytricrr 3Hocy noKpl4rrt nnfl na4poropnoi BTynKZ 3

na3aMH.

Taxox B rrerBeproMy pos4ini saAaui per<onren4aqii Ao rlpoeKryBaHlg^fl

HaAporopHnx eJreMeurie, qo craHoBJr-rITb npaKTLIrIHy uinnicm Aauoi po6orz.

BucHosKu uo po6ori. B poSori Ha.4aHo r{orl4pu BI4cHoBKI{, lxi y:araJlbHlororb

Br4cHoBKr4 uo pos4inax i ui4cyMoByrorb pe3ynbrarrz AocniAx{eHHt n qinouy. Bci nouu y

loriqsovy [opqAKy BKa3yrorb Ha ocHoeui pe3ynbrauz Aocli.qx{eHHfl, ai4oSpaNalorb

rnopuuft rrrJr.rx s4oSynava i fioro ycuixrz y HayKoBonry uisHaHni poSoqoro ilpoqecy B

rrrHeKoBoBi4qenrpoBoMy cryneHi 3 HaAporopHI{MI4 eiIeMeHTaMI{ Ha ocHoei

auarirzqsofo, rrr4ceJrbHoro i SiszuHoro AocniAx{eHH.s po6ouoro [poqecy n nporounifi
.racruui. 3a o6cqronr i orpyKryporc npeAcraBJleHa Al4ceprallifiua po6ora ei4noeiAae

ycTaHoBneHHM BI4MO|aM.



Crpyxrypa noAaHHtr nlarepiany B anropeQepari siAnosiAae BcraHoBJIeHI4M

Br4MoraM. OcnosHi rroJroxeHHr 4r,rcepr qii aurra4eui n aerope$epari loriuuo,

uocli4oeuo i sr<icuo. 3vricr anropeSepary o5'ertzBtto ni4oSparxae ocHoBHl

rroJro)r(eHHf, 4ucepraqii, po:Sixuocrefi nri>x cyrrro 4ncepraqii i anropeQepary He

BI4flBJIEHO.

3ayaaxeHHs rlo po6ori

nopieHxnbHzx rpa$ixax posno4iny

ursrllKocrefr.

2. llprz o6rpyHryBaHui ra nepuQiraqii pe:ynrrarie r{I4cerbHoro po3paxyHKy

goqilruo 6yno 6 npr4Becrr4 nopinuxHux pe:ymrarin, orpI4MaHI4x is

3acrocyBaHHflM pi:uzx uo4elefi ryp6yneHrnocri.

3, llpu nrasnaqesui peKoMeHAaqifi lo rpoeKTyB a:nHfl, HaAporopHI,IX eJleMeutin,

He BKa3aHo An.f, f,KHX AianasoHiB BTynKoBoro ei4HorueuHt nepeABKJlrorreHoro

KOJreCa BOHrr MON(yrb 3aCTOCOByBATI,IAfl..

4. Bnaxaro, rqo AorlinrHo 6yno 6 nponecru pecypcHi nrznpo6yBaHH.s xoqa 6 Nw

ezSpauoro orITI4MaJIbHoro eapiaura.

5. B Ar4cepralltirutir po6ori i aeropesepari npr.rcyrnifi prt op$orpaSi'IHux

rroMuJroK, flKi, oAHaK, He BHKplIBJI.arorb cyrr po6orz n qinovry.

BucnosoK

llpone4eunft aHaris snricry 4ucepraqii Txa.Ia II.IO. <Bnrzs HaAporopHl4x

ereMeHris rxHeKy Ha Kaeiraqifiuo-epogifini .f,xocri IxHeKoBoei4qenrpoBoro cryneHt

Hacoca)), arrope$e paTy i uySnir<arlifi Aogsonxe :po6zrz raxi BI4cHoBKI4 :

1" fiucepraryix € 3aBeprxeHoro nparlero, B srcifi po:n'rsyrorrcr saxrlaei

HayKoBo-[paKrr4rrHi saAa.ri po3Br4TKy Hacoco6y,4yBaHHq. Bzrla4euu.a uarepiany y

1. Y HaBeAeHI{x B TperboMy po3A1n1

rxBrTAKocrefi, orpuMaHrrx npl4 r{I4cenbHoMy

re.rii He BKa3aHo KoHKperHo y qKIIX

po3paxyHKy ra IrrJItxoM 3oHAyBaHHq

nepepieax Bvr3Harrarvcfl. napaMerpl4

nocri4oeue. Po6ora oQopvrnena y siAroeiAHocri Aorexcri 4racepraqii qirxe i

BcraHoBJreHHX HopM i nzuor.

2. Tevra po6orra e aKTyanbHoro, uo oSrpyHroBaHo Ha lorrarKy ni4ryxy I

eiAnoeiAae cleqialruocri 05.05 .I7 - ri4paeniuui uaruuuu ra ri4porHeBMoarperarl4.

3. Hayxoea HoBrr3Ha i nparurvna qinsicrb oAepx(aHvrxs4o6ynaueM pe3ynbrarie

Marorb naicqe i Aocrarui [tn pinu.a KaHAuAara HayK.

4. focronipsicrr pesynrrarin: Bci [orrarKoBi nepe4yMoBl4 r{I4aenbHI'IX

AocliAxeur :4o6ynav o6rpyHryBaB TeopernrlHo ra uopinure 3 naHur'r.:z Sisra'rHoro
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eKcnepr4MeHry. Haftcyrreeiuri pesyJrbrarl4 po6orrz orpznrani B pe3ynbrari Siaur'IHoro

eKcneprrMeHry, rrlo Br4Kosawuit y ei4uoniAnocti Ao BLIMoT ACTy |OCT 6134:2009.

Bucnosxu no po:4inax ra no po6ori n qilouy oSrpyntonaui, HayKoBo i npar<ruvuo

:uaquvi.
5. Pesylrrarrr npoBeAeHoro AocniAxeHHt AocrarHbo noBHo onpl4nroAHeHi y

uy6nir<aqiqx ra anpo6onaui uepe4 HayKoBII-aMI4.

6. Aeropesepar o5'eKrrrBHo ri4o6paxae s\aicr Al4ceprallii, fioro o$opvrnenux

eilnoeilae BcraHoBJIeHI4M BI4MoraM.

BnaNato, qo slacrosreHi 3ayBalKeHHf, He 3HI,IXyrcTb saNrl4nocri ocHoBHrrx

Aocf,rHeHb s4odynava, [zcepraqiro Txa.Ia |I.rc. oqinroro rIo3I4TI4BHo. PoSora €

3aBeprxeHoro HayKoBoro rparlero i eHoclrrb BKJra4 y teopiro ri4porraauruno6yAyBaHHt B

[r4raHHrx auanisy po6ouoro [poqecy rrrHeKoBoni4qeurpoBl4x cryneHin, 3oKpeMa, B

rr4raHHf,x AocrriAxeHH;r BrrrurBy reoMerpii Ha4poropHrrx eleueuriB Ha xaBirarlifiuo-

epo: i fi ui xap aKrep vrcrvrKu IIIH eKoBo e igqeurp o BI4x cryn e n i n.

B qinouy poSora <<Bnrlre HaAporopHl{x ereueurin IuHeKy Ha raniraqifino-

eposifini srocri rrrHeKoBoni4qenrpoBoro cryneH.a Hacoca> nosHicrro BiAnoeiAae

BuMoraM n.9, 11, 12 <llopx4ry rrpr4cyAmeHH.s HayKoBrrx cryueHin i npzcnoeHHt

BqeHoro 3BaHH.f, craprxoro HayKoBoro cninpo6irHl4Ka)) qo.{o KaHILrAarcbKI4x

Arrceprarliir, a ii anrop TKa.r llaero lOpifioerarl 3acnyroBy€ npucyAx{eHH-s HayKoBoro

cryneHr Kal4.vnara rexui.rHr4x HayK sa cneqiaruuic'rro 05.05 .17 - ri4pannivui varuunla

ra ri4ponHeBMoarp erarvr,

O$iqifiHzfi onoueHt,

KaHAr{Aar rexHlr{HI,IX HayK,

HarIaJIbHI4x ni44iny npororlHl4x rlacrlzH

AT <Cyrra csxuil 3aBoA <<HacoceseproMaru) C.O. Ilyrona

fliAurzc Jlyronoi C.O

HaqalrHzx ni44iny O.X. KorecHI4K


