®opma Ne H-9.02

HAIIIOHAJIbHUU YHIBEPCUTET
«[TOJTABCBKA TIOJITEXHIKA IMEHI IOPISI KOHIPATIOK Ay

(noBHe HaliMeHyBaHH:1 BUILOIO HABYAIBLHOTO 3aKJ1ay)

HaBuanbHo-HayKOBMIM IHCTUTYT iHbOPMAIIHIUX TEXHONOTIH Ta POOOTOTEXHIKH

(moBHe HaliMeHyBaHHs HCTUTYTY, Ha3Ba dakybTeTy (BimaineHHs))

Kad)em)a rajly3eBOro MaldHoOyIyYBaHHs Ta MEXaTPOHIKH

(noBHa Ha3Ba kadenpy (NPEAMETHOI, LMKI0BOT KOMicii))

IlosicHIOBaJILHA 3aMHCKA

1o xBanidikaliitHol po6oTH
Marictp

(ocBiTHBO-KBaMihiKALIHHMIT piBEHB)

Ha TeMY:
JocaikeHHs: 0c00JIuBOCTel poOOTH MHEBMATHYHOIO 3MIINYBA4Ya

AJIsl IPUTOTYBAHHSA CYXHX TENJI0I30AiHHUX cyMilneii

Bukonas: cryzenr II kypcy, apyroro
(MaricTepcbkoro) piBus, rpymu 601-MMM,
CIIeIlaJIbHOCTI

133 — "'any3eBe MaIIMHOOYIYBAHHS

(wndp i Ha3Ba HANPAMY MiATOTOBKH, CIEUiATBHOCTI)

Mopo3 I. T.
(npi3BuINe Ta iHiuianm)
KepiBauk Porosin I. A.
(mpi3BuLIE Ta iHiLiaKM)

Penenzent 3axapuenko P. B.

(npi3BuILe Ta iHiuianm)

IlontaBa — 2026 poky



MinicTepcTBo OCBiTH i Hayku Ykpainu

Hauionansuuii yHisepcuter «IlontaBchka nonitexnika imeni FOpis KoHnpapatioka»

Kadenpa ramysesoro MamuHoGy 1yBaHHs T2 MEXaTPOHIKH

HocaiaxeHHs1 0c00JIHBOCTEH POOOTH MHEBMATHYHOIO 3MIIIIYBA4Ya

AJISI IDUTOTYBAHHS CYXHUX TCHJIOi3OJ'lSIIIiﬁHPIX cyMminmeit

Keaunidikaniiina poGora maricrpa

JIuct 3aTBepaKeHHS

I'MM.601-mMM.011-00.00.000KPM - JIY

TexHonorfuHMt KOHTPOIIL
K.T.H.,ll/ .

r Ornexkciit BACUJIEEB

v ,197 0l 202 p.

HopmaTuguuit KOHTpOIIE
K.T.H., IP1I.

& Onmnekciit BACUJIHLEB

v 2197 0l 2026 p.

["apanT ocBiTH podeciitHoi mporpamu
K.T.}M;ﬁ

Muxona HECTEPEHK
Ty of

HOITYCTUTHU OO 3AXUCTY
3aBimyBay KadeApu raay3eBoro
MalIMHOOY IyBaHHS Ta MEXATPOHIKH
K.T.H., JOII.

Po3pobus crynent rpynu 601-MMM
AT — Irop MOPO3

w19 _ O 2026p.

KepiBHUK K. T.H., 101I.
- 6 Isan POT"O3IH

2075 p.

e - A9 _ of 2046 p.

Onexcanap OPMCEHKO




S e -
§ § [lo3HaqerHs Haumeribarrs § N\ (e
o 1% ] S |eK3|mra
)
g |7
N )
o |2 LokuyMerHmay/s 302a/mHa
N
N I E
4 Brepue po3poo/ieHa
5
6 A4 |/ MMEOT-mMMOTI-000000073 | Textiwe sabdamts 71-
7 AL\ MMEOT-mMIMOT7-0000000A4 | AHormacys 2| -
i & |Aé \[ MME0T-MMMOTT-0000000773 | TosicHiobaibHa sanucka 77| -
§ |9
0 LlokyMesmays Haukaba
77
4 Brepuwe po3poomeHa
15)
T\ Ad |/ MME0T-MMMOTT-00.00000M | Aocaidxers acadmubocmett
/5] pooomy rHeGMamUsHoZ0
E 6 ImMBa4a ans nouebimyGarHs
,ré 17 CYXUX ITIEIIOIS0/ISILIIUHLX
8 cyMieL
g 7 [ pezermayioq mamepiany | % | -
< |z
I [z
S 4
9
; 2
Ol |
§
: ‘ I MM 60 T-mMMOT7-00.00 000BP
M cm| N doxkeym [han | Jama ‘ ‘
3 ;Z;ﬁf . S gf(/ Aocridxens ocodnbormen podomy [ -2 A
§ Y| webvamikozo i 0 oveomb [ rmimeres eI
S| Vrowmp |Bacumwed (i 9- oY LYXUX ITIETIOISZOAYILHUX CYMILIBL | jmeri Mpis Kordpamoxa
X e O,DUL'E'H/(U B Aooe 7@ Bidoricims Koamigikauyiuno;’ podamy Mazicmpa HH /7-/? 2006 Y.

Kommwobalb

Pogpran A4




3ATBEPJDKEHO

Haka3 MiHictepcTsa ocBiTH i HaykH,
MOJIOJIi Ta cnopTy YKpaiHu

29 Gepe3ns 2012 poxy Ne 384
®opma Ne H-9.01

ITontaBchkuil HalllOHATHHUHN TeEXHIYHUHI YHiBepcuTeT iMeHi FOpis Konnpatioka

( MOBHE HaliMeHYBAHHs BULIOTO HABYAILHOO 3aK/1aMy )
InctutyT, QpaxynereT, BinginenHs HaByaapHO-HaYKOBUHM iHCTUTYT iHdDOpMAIiHHIX
TEXHOJIOTiH Ta pPOOOTOTEXHIKH
Kadenpa, riuxiioBa KoMicisi rany3eBoro MalmHo0yIyBaHHS Ta MEXaTPOHIKH

CrymniHp BHIIOI OCBITH MAarictp
Hampsim migroroBku

(wmdp i Ha3Ba)

CremianeHicTh 133 — ["any3eBe MaIIUHOOVITYBAHHS

(ndp i Ha3Ba)
3ATBEPKYIO
3aBinyBau kadeapmu, raayzesoro
MAaIIMHOOYIyBaHHSI TA MEXaTPOHIKH,
K.T.H., 101l

Ouexcangp OPUCEHKO
2025 poky
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3ABIAHHA
HA KBAHI@IKAHIﬁHY POB“OTY MATICTPA
310bYBAUY BHIIIOI OCBITH

Mopo3sy Iropy I'ennagiiioBuuy

(npi3BuLe, iM’s1, 1o 6aTbKOBI)
1. Tema marictepcbkoi po6otu Joc/igkeHHst 0c06JIMBOCTEll po6OTH MHEBMATHYHOIO
3MILIYBAYa /I NPUTOTYBAHHSA CYXHX TelJIOI30asIiiHNX cyMilei

KepiBHHUK poboTH (1mpoekTy) Porosin IBan AnaTtoJilioBuy, K.T.H.
( mpi3Bume, iM’s, 10 GaTHKOBI, HAYKOBHHU CTYIiHb, BUCHE 3BAHHS)

3aTBEP/KEH] HAKa30M BUIIOrO HABYAJIHOTO 3aKiay Bix «03» Bepecks 2025 poxy Nel015-¢,a.
2. CTpok mofaHHA CTYAEHTOM poOOTH (TIpoeKTy) «12» ciung 2026 poky.

3. Buxigui gmaHi no kamidikamiiiHoi po6GoTH MaricTpa:_XapaKTEepHCTHKH CYXHX
OyniBenbHHMX  cymimedi. TexHi4yHi XapaKTepHCTHKH _ 3MillyBadiB __ OyHiBEIbHUX
MaTepiaiB.

4. 3MicT pO3paxyHKOBO-NIOSICHIOBANIBHOI 3alMCKH (Mepelik IWTaHb, $Ki MOTPiGHO
po3pobutu): Beryn. 1. OGIpyHTYBaHHS TeMH Maricrepcbkoi pobotu. 2. Teopetuune
JOCIIJDKEHHsI 0co0MMBOCTE# poOOTH MHEBMATHYHOrO 3MiltyBada. 3. Metonuka mia6opy
pallioOHabHUX IapaMeTpiB MHEBMATHYHOILO 3MillyBaya Ul TeIIOi30isSLiHHMX
MaTepiainiB. BucHoBky. CIOHCOK JIITEPATYpHU.

5. Tlepenik rpadigyHoro matepiamy (3 TOYHMM 3a3HAYEHHSM OOOB’SI3KOBHX KPECIEHB):
JocnimkeHHs oco0auBocTedl pOOOTH MHEBMATHYHOIO 3MilllyBada JUIsl IPUTOTYBaHHS
CYXMX TeIUIOI30JAIIIMHUX cyMilel. — [IpesenTaliiliHi MaTepiaiy.




6. KoncynsranTu po3niis kBanidikaniitnoi po6otu Maricrpa

Iligmuc, nata

IIpizBuimne, ininiamm Ta mocana

Posmin
KOHCYJIbTaHTa

3aBIaHHs
BHIaB

3aBAAHHSA
IIPHIHSB

7. Nara Buzayi 3asnanns «03» Bepechs 2025 poky.

KAJIEHJIAPHUU TUIAH

Crpok BUKOHAHHS

;(IQI Hassa etanis kpamidikauiiiaoi po6otu Marictpa eTamiB npoekty | [Tpumitka
( pobotH )
1 | ObrpyHTyBaHHs TeMu MaricTepcskoi po6oTH 15.10.2025 p.
2 | AHani3 nitepaTypHux mKeper 29.10.2025 p.
3 | Po3poGneHHs TeopeTHUHOT MOZeNTi po6o4yoro npouecy | 26.11.2025 p.
ITHEBMAaTHYHOT'O 3MilllyBaya
4 | Pozpobnenns MeToauku minGopy pamioHansHUX 03.12.2025 p.
napaMeTpiB THEBMaTHYHOT'O 3MilllyBaJa
5 | AHaii3 pe3ysbTaTiB JOCIIKEHHS Ta GOpPMyBaHHS 10.12.2025 p.
BHCHOBKIB
6 | OdopmienHs mpeseHTaLilHMX MaTepialis 17.12.2025 p.
7 | OdopMIIEHHS MOSACHIOBANBHOT 3aMICKH pO6GOTH, 24.12.2025 p.
BHIIPABJICHHS 3ayBa)K€Hb
8 | 3ma4a roroBoi KBaidikaniiHoi podoru 12.01.2026 p.
3n00yBay BumoY ocBiTn 4L Irop MOPO3
( mydc ) (iM’s Ta npi3BuILE)
KepiBHuk po6oru Z@T Isan POI'O3IH

I'apaHT ocBiTHBOT IpOrpamu

(iM’s1 Ta npi3BuLEe)

(imM’s Ta npi3BuLIE)

Muxkoaa HECTEPEHKO




AHoTauis

Mopos L. I. TocnimkenHs ocobmuBocTeil po60TH MTHEBMATMYHOTO 3MilIyBaya s
IPUTOTYBAaHHS CYyXHX TEIJIOI30MALiHHNX cyMmimei. — Pykonwc.

Maricrepcbka poGoTa Ha 306YTTS CTyIeHs BHIIOl OCBiTH «MaricTpy 3i
cneniansrocti 133 — TamyseBe MammHOGynyBaHHs. — HauioHambHHE yHiBepcHTET
«ITonrasceka nonitexnika imeni KOpis Kongparioka», ITonrasa, 2026.

Y poboTi BUKOHAHO aHalli3 XapaKTepHCTUK CyXuX OyHiBeNbHUX cyMimeif pisHOro
MPU3HAYEHHS, a TaKoX oONaJHaHHsA 1 iX BHIOTOBNEHHs. BusiBieHo mpoGreMmy i3
IPOLECOM TIPUTOTYBAaHHSA CYXHX TEIUIOI3ONALIMHAX CyMilllel, KOTpi MaloTh CyTTeBy
PI3HMIIO Yy TYCTHHI OKpEMHX KOMIIOHEHTiB cyMmimi. Bu3HaueHo, Mmoo HaH6iIBII
ebeKTMBHMMH 1711 POOOTH 3 CyXHMH TEIUIOI3ONALIMHAMM CyMillIaMH € MHEBMATHYHi
3MminnyBadi i3 creuianbHuME Momudikamismu. STk HalGinbW ajanToBaHHM N0 pi3HOL
TYCTHHH KOMIIOHEHTIB OOpaHO ITHEBMATHYHWM 3MilllyBad i3 KOHIYHUM T'BMHTOBUM
KaHaJIOM.

IlobynoBaHo MaTemaTWyHy MoOZenb poGOYMX MpoleciB mis  oGpaHOro
IIHEBMAaTUYHOTO 3MillyBayda. 3HaHeHO TaHreHIiMHI Ta MO3M0BXKHI CKIaI0BI IIBUIKOCTI
PyXy TOBITPSHOrO IOTOKY, BMTPATH IIOBiTps, 3MIHCHEHO OLIHKY SKOCTi pPOGOTH
3MilIyBaya Ta HOTO MPOAYKTUBHOCTI.

Po3pobiieHo MeTomKy MifGopy KOHCTPYKTHBHO-TEXHOJOTIYHUX MapaMeTpiB [Is
3a0e3IeueHHs] MakCUMAanbHOi e()eKTHBHOCTI eKCILIyaTalii MTHEBMATHYHOrO 3MillyBaya
IUIsl 3aIaHAX YMOB.

KmroyoBi crnosa: cyxa OyniBenbHa CyMill, TeMIOi3ONANiNHI Marepiany,

ITHEBMAaTHYHUH 3MilllyBa4, NIBUJKICTh MOTOKY, BUTpATA IIOBITPs, KOHIYHHUI TBUHTOBHMH

KaHalJl.
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Abstract

Moroz 1. H. Investigation of the pneumatic mixer operation features for the
preparation of dry thermal insulation mixes. — Manuscript.

Master thesis on obtaining educational degree «Master» in specialty 133 —
Industrial Engineering. — National University «Yuri Kondratyuk Poltava Polytechnicy,
Poltava, 2026.

The thesis analyzed the characteristics of dry building mixtures for various
purposes, as well as equipment for their production. A problem was identified with the
dry thermal insulation mixes preparing process, which have a significant difference in
the density of individual components of the mixture. It was determined that the most
effective for working with dry thermal insulation mixes are pneumatic mixers with
special modifications. A pneumatic mixer with a conical helical channel was selected as
the most adapted to different densities of components.

A mathematical model of the working processes for the selected pneumatic mixer
was built. Tangential and longitudinal components of the air flow velocity, air flow rate
were found, the quality of the mixer operation and its productivity were assessed.

A method for selecting design and technological parameters to ensure maximum
operation efficiency of the pneumatic mixer for given work conditions was developed.

Key words: dry construction mix, thermal insulation materials, pneumatic mixer,

flow velocity, flow rate, conical helical channel.
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