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IJINMBUHHUH BIBPOYIIIJIBHIOBAY BETOHHUX CYMIIIEN
3 I apOIMIIYJIbCHUM ITPUBOJOM
[Ipodecop Ko I.B., acnipant Kypunenko FO.IT.
BiHHULbKUN HAllIOHAIBHUYN TEXHIYHUN YHIBEPCUTET

3a ocTaHHI pOKU B YKpaiHi pi3KO 3piC pIBEHb IHBECTHULIN y OyaiBenIbHE BUPOO-
HULTBO, Y PE3yJIbTaTl YOr0 30UIBIIUIUCS 00'€EMU, SIK HOBOT'O OYIIBHUIITBA, TaK 1 peKO-
HCTPYKIIT icHytouux OyaiBens 1 cnopya. [lpu upomy, 3Baxatouun Ha Te, mo 90 % Te-
puTopli YKpaiHu MpeACTaBICHO CKIAAHUMU 1HXXEHEPHO-T€OJOTTYHUMU YMOBaMH, a
OCHOBHA YaCTHHA CIPUATIMBUX AJi1 OyAIBHULTBA TEPUTOPIN B&KE OCBO€EHA, OY/IIBHHULI-
TBO HOBUX CIIOPYJ JOBOAWUTHCS 3AIMCHIOBATH HA TEPUTOPIAX 31 CKIATHUMH iH)XKEHE-
pPHO-T€OJIOTTYHUMHU YMOBaMU. KpiM TOro, npu peKoOHCTPYKIIii Oy/iBelb, IO CYIPOBO-
JDKY€EThCS 301IbIIEHHSIM HaBaHTaKEHb Ha (PyHIaMEHTH, Y CTUCHYTHX YMOBAX IIUIBHOT
MICBKO1 3a0yJTOBM 3HAYHY POJb y BUOOPI METOAY MOCUJIEHHS OCHOBH BIAIrpae HOro
TE€XHOJIOT1YHICTb.

V 3B'M3KYy 13 UM, aKTyaJIbHUM HAIIPSIMKOM € PO3pO0Ka METOIIB YIIIJIbHEHHS Oe-
TOHHHMX CYMIIIICH Ta IPYHTIB, 1110 BKJIFOYAOTh JHHAMIYHHHA BIUIHB.

3anporioHOBaHE aBTOPAMHU YCTaTKYBaHHS BITHOCHUTBLCS 10 OYIIBEIIBHUX Ma-
IIMH, & came, JI0 MPUCTPOIB IS SIKICHOTO TJIMOMHHOTO YUIUTbHEHHS OETOHHUX CYMi-
el B apMOBaHUX KOHCTPYKIIHHUX CIIOPY/IaX.

B ocHOBY HOBO1 p0o3p0o0KHM Oyna TOCTaBleHa 3aja4a yIOCKOHAJICHHS TipaBii-
YHOTO BIOpaTOpa JAJIsl IITMOMHHOTO YIIUIBHEHHSI OETOHHOT CyMIllli, B SIKOMY 3a PaXyHOK
3MIHU KOHCTPYKIIii BAKOHABUMX T1APOIMIIHAPIB 1 TIAPOIMITYJILCHOTO KJIanaHy, 3a0e3-
NEYYETHCS CIIPOIIEHHS KOHCTPYKIII.

[TocTaBnena 3aava 10CATA€THLCS 3aBISKH TOMY, 1110 B TipaBiIidHOMY BiOpaTopi
(ITaTenTt Ykpaiau Ne 17231) qyist TIMOUHHOTO YITUTBHEHHS OETOHHOT CYMIIIIi, 1110 Mic-
TUTb ABOBUITYKJIMH MMOPOKHUCTUN KOPIYC 3 PO3MIIICHUM BCEPEANHI HHOTO 30 YIXKyBa-
YeM HaIMpaBJICHUX KOJIMBaHb, BAKOHAHUH y BUTJIA1 TOPOXKHBOT IHEPIIIHHOT MacH Tij-
IPY>KUHEHOT BITHOCHO KOPIYyCY, 00JaJHAHOTO BMOHTOBAaHUMH BHKOHABYUMH TiIpO-
UJIIHAPaMHU, BCTAHOBICHUMHU 3 MOXJIMBICTIO B3a€MOJIIi 3 JBOBHUITYKJIMM ITOPOKHHC-
TUM KOPITYCOM 1 3'€THAHUMHU POOOYUMU IMOPOKHUHAMU 3 JIPKEPEJIOM THUCKY 1 T1POiM-
NyJbCHUM KJIallaHOM, BMOHTOBAaHI BHUKOHABYI TIAPOLMIIHAPA BUKOHAHI y BHIJISII
MeMOpaHHOTO TIAPOIIIIHAPA, SKUH MICTUTh IITOBXaY, BUTBHO 3'€IHAHUN 3 YIIOPOM 1
MeMOpaHy, BCTAHOBJIEHY 3 YTBOPEHHIM poO0Y0i KaMepH, 1110 CHOJIy4YeHa 3 JHKEPEIoM
TUCKY 1 TIIPOIMITYJIbCHUM KJIANIAHOM, SIKHUM CKJIAIa€ThCS 3 KOPIYCY JI€ PO3MIllleHUN
MIANPYXKUHEHUN TBOCTYIICHEBUH TTYHXKEP, 1[0 BCTAHOBJICHUI 3 MOXJIMBICTIO TOAaT-
KOBOT'O MEPEKPUTTS 3B'I3KY MIAMIYHXKEPHOI MOPOKHUHU KUTBIIEBOI PO3TOUKH 3'€/1HA-
HOT 31 3MMBOM. TeXHIUHUI pe3yNbTaT, a caMe — CIIPOLICHH KOHCTPYKLIi, JOCATAEThCS
3a paxyHOK BUTOTOBJICHHS BUKOHABYMX TIAPONMIIHAPIB y BUTIISAAI MEMOPAHHOTO Ti/1-
pOTPUBOY. 3TiTHO TAHOTO KOHCTPYKTHUBHOTO pillleHHS OyB BUTOTOBJICHHM Tab0paTo-
pHUI 3pa30K y BUTJIS/II HABICHOTO 3MIHHOTO YCTATKYBaHHS Ha T1IpaBIiYHUI €KCKaBa-
TOp, MOMEpPeH1 BUTPOOYBAHHS SIKOTO MTOKa3aju HOT0 BUCOKY €()EeKTUBHICTD MPH YIIIi-
JBbHEHHI OCTOHHUX CYMIIIICH.

30



3MICT

Minees C.IL., YcoB O.A., Iloasko F).€E. O0rpyHTYyBaHHS
(opMyIIIOBaHHS IONOBHEHb HOPMATUBHOIO JokymeHTa COY
10.1.00174088011-2005 migpo3ainaMu, 10 XapaKTEPU3YIOTh 00'€KTUBHUN

3B'SI30K TIAPABIIYHUX 1 TeOMEXaHIYHUX MapaMeTpiB T1IpO PO3IMYIIYBAHHS. ..

Mumnees C.II., lemuyenko C.B., Pyas B.I1. BinsiHue BiaxHocT Ha
TEIUIOMPOBOTHOCTD TOPHBIX TTOPOM .+« e evveeeeennnaeeenennnneeeeennnnneeeeannneens

36epoBcbkuii B.B., Ileryx O.I1., Kpusopyuko O.H., FOxumenko B.A.
BukopucranHs rigpoguHaMivyHoO1 i1 pu po3poOIli TIIACTIB KPYTOTO
10 ED1 0130 & O

Araes P.A., Bracenko B.B., lyaas K.€., Kiwes E.C., [Iputyaa J1.0O.
3anexHICTh HAIPYXXEHb B Jiera3aliiHuX Ta30MpoBoAaxX BiJl MapamMeTpiB
BYT'UTBHUX TUIACTIB, IO POBPOOIISTIOTBC . . vuvveeneteeneteeenneeeenneeennnneeennns

HapnyTuii B.I1., Koctups C.B., Kypiinos B.C. BuznaueHHst miBUAKOCT1
cerperailii HEKOHIUIIMHO 3HAYHUX 32 BEJIMYMHOIO IIIMATKIB Y TIapi
ripChKOT MacH MPU BIOPAIIHHOMY 30YIIKEHHT . ... e ueeeeeenneeenieeneeenannn.

KpykoBcbkuii O.11., Jlapionos I'.1., 3emasna 1O.B., XBopoctsin B.O.
Kanartni ankepu rimboKoro 3akiaaHHs sSIK €1eMEHT KOHCTPYKIIIT
AHKEPHOTO KPITITCHHS . . et tutttttente et enteent e ntireeieeesnneessnreesnne e e e e nneesnnes

KpyxoBcbka B.B. JlociimkeHHs BIUIMBY BOJIOTOCTI ByTUILHOTO TIacTa Ha
HOT0 BUKUIOHEOE3MEeUHICTD 13 3aCTOCYBAHHIM YHCEIIbHUX METO/IB. ..........

Kpykoscbkuii O.1I1., Byaiu FO.FO., 3emasina FO.B., BorociioBebknii €.B.
OOrpyHTYBaHHS TapaMeTPiB HECTAHIAPTHOTO KPITUICHHS MOHTaKHUX

Hununenko FO.M., Kimwes E.C., Onpumxko FO.C. CeiicmoakycTUYHUN
KOHTPOJIb (QIIFOITOAMHAMIKH BYTJICIIOPOTHOTO MacHBY IIPH BEJICHHI
L1 0) 2078 170 00103 1 NN ST UPRSPPRRPRPIS

Muannenko FO.M. ®opMmyBaHHS a€pOAMHAMIYHOTO CEPEIOBUIA Y
axTHIN aTMocdepi BUpOOOK ITiJT yac MPOTIKAHHS Ta30UHAMIYHOTO

Yerepuk M.C., Ikoa O.0. TexHOTOTIYHI CXeMH BIITYYEHHS KOPUCHUX
koMroHeHTIB 13 30mu TEC.....................ll.

YerBepuxk M.C., byonoBa O.A., JleBuenko K.C. TexHiuHi pimeHHs
10/T0 BUKOPUCTAHHS M1A3EMHUX BOJI TTHOOKHUX Kap'epiB K KOPUCHOT
L)1 1) 17151 SR P

YerBepuk M.C., Bopon O.A., JleBuenko K.C. llnsaxu migBuiieHHA
€HEepreTUYHOro 3a6e3nedeHHs micta JIHImpo Ta CTBOPEHHS TOPTrOBO-
037I0POBYOT0 KOMIUIEKCY B MPOIIECi peKyJIbTUBAIII] 30JI0BiIBAJIIB
[MpumainpoBChKOT TEC. ... e

Bopon O.A., Ba6iii K.B. BMicT TOKCHUHHX MIKPOEJIEMEHTIB BaXKKHUX
MeTaliB B 300uuakoBux BigBanax TEC................oo

93

10

18

20



Konu I.B., I'opron O.0. Texnosoris Ta ycTaTKyBaHHs 1JIsl IMITYJIbCHOT'O
HAaCHYEHHS CHellalbHUMU PEUOBUHAMHU KAMUISPHO-MOPUCTUX OYy1BEIbHUX
Ta THIIUX BUJIIB MATEPIAIIIB 1 BUPOOIB. ... uieiiiieaiein e s e e nnnee e 29

Konu I.B., Kypniaenko FO.I1. 'muOuHHMI BIOpOYILIIBHIOBaY OETOHHUX
CYMIILLIEH 3 TIAPOIMITYTBCHUM HPHUBOMOM. ...t ueenteenteenneeaneenneanennennns 30

Kou I.B., Tpy6aenko A.A. TexHosorii Ta ycTaTKyBaHHS JJIs
riIPOIMIYJIbCHOT'O HarHITaHHS CKPIMHUX PO3YMHIB Y IPYHTOBUN MacHB
IpH 1H’ €KIIHHOMY MIJCUICHHI HECYYUX OCHOB 1 QYHAAMEHTIB................ 31

Konu I.B., Cropoxkyk C.b. JlocniakeHHs HaBICHOTO T'1IpONPUBOIHOTO
yIapHO-BiOpaliitHoro o6sagHaHHs 151 BATOTOBJICHHS MOHOJIITHUX
OCTOHHUX OCHOB METOJIOM MOCIJOBHOTO HAPOITYBAHHS . ... euvveennrannnnn.. 32

Jlaneus O.C., Maiictpyk I1.B. Po3paxyHOK 1IeHTpa MIBUJIKOCTEN JUISTHOK
CTEpPKHS K peaKTUBHOT MacH JMUCKPETHO-KOHTUHYaJIbHOI MI>KPE30HAHCHOT
BIOPOMAIIIMHU 3 €IEKTPOMATHITHUM TPUBOIOM. . ... .ceerirrrreanrneeniresnnneessnneesnnes 33

Maiictpyk I1.B. Bruiis reomeTpruyHuX po3MIpiB IPYKHOT MIIACTUHU 31
CKJIQAHUMU TPAHUYHUMHU YMOBAMH KPIIJICHHS Ha 11 epIry BIacHy
YACTOTY KOJIABAHD. .« vttt e eneeteeeenenateeeeaaeeeeaeeee e eaeeeeeeanneeeeee s 35

Kopenaiii B.M., 3axapos B.M. MojentoBaHHsI TBOCTOPOHHBOTO
MPUTUPAHHS TOPIIEBUX MTOBEPXOHB IWITTHAPUIHUX JIeTajel Ha
BIOPAIITHUX BUKIHUYBATBHUX MAIIMHAX . . .t e tueeneenneeneeenneeaneennneeennnns 36

Kauyp O.10. ExcriepumenTanbHe BCTAHOBJICHHS YaCTOTH BUMYIIIEHUX
KOJIUBaHb JUCKPETHO-KOHTUHYAIbHOI MIKPE30HAHCHOI KOJTMBAJILHOT CUCTEMHU. 38

Byaar A.®., Kpykoschkuii O.1I1., KpykoBcska B.B. Uucenbhe
JOCJIJDKEHHSI TIepe0iry ra3oJMHaMi9HUX MPOIEeCiB y BUOOT MpHUYO]
BUPOOKH MOOTH3Y TEKTOHIUHOTO TIOPYIICHHS . .. vt euvteeneaeenreeennneeanannnns 39

Lnbin C.P., Anopcebka JL.I'. PusukoyrBoprorodi dakTopu npu
GbyHKITIOHYBaHHI MIIHOMHUX YCTAHOBOK BEPTUKAJIBHUX CTBOJIIB IIAXT 1

0013 17039 ) T PSP 40
KpykoBcbkmii O.I1., lyanik M.M., Beperennuxk B.M., Kpuubkuii B.€.

CyJacHi METOIY Ta MPUJIaAN KOHTPOJIIO IIAXTHOT aTMOCPEPH. ............... 42
Ociuniii B.51. PoGounii opran ripHUY01 MallIMHA HOBOTO PiBHA.............. 44

Kipis P.B., Monactupcbkuii B.®., CmipaoB A.M. BusHnaueHHs
TPaHUYHOTO KyTa HAXUITY CTPIYKOBOTO KOHBEEPA, 1110 TPAHCIIOPTYE
BEITUKOIIMATKOBI BAHTAMKI. « .+t vventeentteette et enteenteeaneenneeeneanneanneenns 45

Kipis P.B., ba6iii K.B., Mimenko T.®. Bu3HaueHHs1 JOyCTUMOTO KyTa
HAXWMJTy CTPIYKOBOT'O KOHBEEPA 3 MPUTUCKHOIO CTPIYKOIO 1 TOPIBHIHHS

HOTO BEIMYUHHM 3 TPAHUYHUM KYTOM HAXWITy TPYyO4acTOro CTpI4KOBOTO
J0)3 1: 15T o - D SRR 46

3aceanckuii B.U., [Tonosgos [[.B. O60ocHOBaHNE HUCITOIB30BaAHUS
BHOPAIMOHHO-YIAPHBIX MAITUH JIS KJIacCHU(PUKAIIUA METAILTypruueCKOM
11007 0,4 0 PO 47



Monactupcbkuii B.®., CmipaoB A.M. TpaHcnopTHI BaHTaKOMOTOKH Ha
1910030515070 1001 1110)4 (31 (o 0 - b

Kuryaa T.I., HoBikos JI.A. CriocoOu 3HMKEHHSI HETaTUBHOTO BIJIMBY Ha
OTOYYIOUY€ CEPEAOBHUILE KAP €PHOIO KOHBEEPHOIO TPAHCIIOPTY......v.e.. ...

Kopnienko B.fA., Mananuyk €.3., Xpuctiok A.O., Cemeniok B.B.
[IpoGnemu BIpoBaIKEHHS. HOBUX TE€XHOJIOTIN MPU BUAOOYTKY OYypIITHHY B
PiBHEHCHKO-BOTMHCHKOMY PETIOHI. ..t uttteentteeteeenneeeennneennneeennnens

Mananuyk 3.P., KKomupyk P.B., Hagyrnii B.IIL. [Ipo6iemu
BUKOPHUCTaHHS BiBaJliB Gocdorincy B PIBHEHCHKINA 00JIACTI..................

Kpykoscbknii O.11., Anopesbka JL.I'., Byaiu FO.}FO. Anani3 nposBis
(opMyBaHHS TUHAMIYHUX SIBUL] T1PCHKOTO TUCKY MPHU BEJAEHHI TIPHUYUX
POOIT MOOIU3Y BUPOOOK 13 AaHKEPHUM KPIITCHHIM . .. ..uvveesaereennneeannnnnns

BacuasbeB /I.J1., I'ankeBuu B.®., MockaaeBa T.B, J/luBak O.B.
BnusiHue npeaBapuTeIbHON TEPMOIMKINYECKONH 00pabOTKH HA DPHEPTO-
€MKOCTh MOCIIEIYIONIETO MEXaHUYECKOTO pa3pyIICHHs TOPHBIX MOPO......

Bacuabes /1.J1., 'ankeBuu B.®., Kpasen B.H., Jluak O.B.
K omenke tremneparypHbix QuiykTyaruii B 3epHax ajqiMasa Mpu OypeHuH
N IV ERI19017 B X0 1012111V 1 P

MauneeB €.B. Cniocobu popMyBaHHSI Me30penbe]y MpU AOOIPAIFOBAHH]
KAP EPHOTO TTOTIS . . e et eneeteete etee et et et e e et et et et et e e ae e eneeneees

Bapanos B.A. BuzHadueHHs MmiJicTaIii KaTareHesy 1 Mex
BUKHUOHEOE3IEUYHOCTI Ha MpUKIaal BiAKIamiB JloHOaCY. .....ceevvvviinnnannn,

MMamenko I1.C. Crioci6 BU3HaueHHs MOPYIIEHUX 30H B TEPUTEHHUX MTOPOIAX

Antinosuy S1.B. [IpakTiudHe 3HaYCHHS TOCHTIHKCHHS 3aKPUTOT
MOPUCTOCTI MICKOBHUKIB JIOHOACY . ...\ttt

MawmetoBa JI.®. BinoO6pakeHHs Bapialliii Te0IMHAMIYHOTO PEKUMY
MIOPOTHOTO MAaCHBY B TIOPYIIEHHIX CTPYKTYPH MIHEPATIB.....eeevnreannnnns. ..

®panuyk B.I1., Hagyruii B.I1. Pa3nenenue ceimydero marepuaia noj
D1 (237 (o 0= 2 (Y 0:37 (8] 021117 1, S RPN

Manyk 3.M. Konnemniis 6e3nexu Ta eHepropecypcoeexTuBHOCTI
HA(TOTA30BOT TATY31 YKPATHH] . .. .vventteente et et et eaeeieeeeeaeeaneeeannes

®panuyk B.II., 3i6opoB K.A. Pexxum mycKy 0THOCEKIIMHOTO IIIAXTHOTO
JIOKOMOTHUBY TIPH TIOBHOMY 3UIIMTHOMY HABAHTAKECHHI. ...\ teuvveenneennnennnns.
®panuyk B.I1., Annudepon O.B. [HepiiiitHO-eKCIIEHTPUKOBUI MPUBIi

3 (00000705 (o] IV 2011171 1 GO
Anundepos O.B., bopucenko K.B. Po3paxyHOk BIOpOyJapHOTO pexUMy
POOOTH BEPTHKATBLHOTO BIOPAITIHHOTO MITHHA. ... uvveeeereeinneneenaeeannss.
Bouakos B.B. [loctpoenne aMmimTyAHO-4aCTOTHOW XapaKTEPUCTUKHU
KoJiocHUKOBoro neperpyxarens [IK-3.............. .

Bonnapenko A.Q. KoMiuiekc aist nepepoOku OyTOBUX BIIXO1B
N (53 £ (5101 0] 01010 4 / S

49

o1

52

54

56

57

58

59

61
64

65

67

69

71

73

75

77

79



Bongapenko A.O., HImiron K.M. O0rpyHTyBaHHs IapaMeTpiB FPOXOTY
I'3B 0,0X 1,7 .t
Kyxap B.1O., Hopenko /I./I. EkcnepumeHTaIbHE BUSHAYEHHS OTIOPY
MEePEMIIIEHHIO I[ITKOBOTO OYUCHHKA IO CITYACTOMY (QUILTPOCIEMEHTY......

®enockuna E.B. IlepepaboTka MaTepranaoB TUIA IOJUMED - METAILI C
UICITOJIB30BAHUEM XJTAZATECHTA. .. e nutentente et et enneeneentae et enneeneenninns

®enockul B.A., ®enocknna E.B. Epucos H.H., Kopunienko K.HU.
YcraHoBka Jy1si aOpa3uBHOM OYMCTKU JACTANICH aBTOMOOMIIS. .......'v'vveeeee

®enockul B.A., Epuco H.H., Kopuuniaenko K.U., Yepubim A.C.,
JpoxkaxoB K.B. Vcnibitanue ruOpuiHOro aBTOMOOUIISE B TOPOJICKOM IIUKJIE. . .

Hopenko JI./1., ManskoBcbka K.O. Po3surok soft skills sik meTon
HABUAHHS . .« .\ v et eentttee e ettt e e et e e e e e e e e ae e e e e aee e e e eaaeee e e errnreens

Hopenxko J./1., lemuenxo H.FO. JlocmipkeHHs: poOOTH i TPOESKTYBaHHS
POMOOBUITHOTO JIOMEKPATY . v uvveeneeeenneaeeenneeenneeennneeeenneeeanneeannneeenens

I[Manuyenko O.B., 3axapoBa /I.P. bpeiin-punru — meton reimidikariii y
HABUAHHI CTYICHTIB. ...\t vteentteeentteenteeeeenteeeneeeeeeeeaneeeenneeennanneeanns

Monymmua M.B., 3axaposa /I.P. PeiHxuHipuHT pyyHOi JEOIKH. .. ........

96

82

84

85

86



