3ATBEP/IXEHO

Haxaz MinicTepcTBa OCBITH 1 HAYKH.
MOJIOJIi Ta CTIOPTY YKpaiHH

29 6epesns 2012 poky Ne 384

Dopma Ne H-9.02

HauioHaibHWi YHIBEPCUTET
«ITosrraBchbka nositexuika iMeHi FOpis Konapariokay

(1oBHE HAHMEHYBAHHS BHIOTO HABYAILHOTO 3aKJIajy)

HaBuansHO-HAyKOBHI IHCTUTYTY 1H(GOPMALIIHHUX TEXHOJIOT1H Ta pOOOTOTEXHIKH

Kadenpa ranyzesoro MammHoOy 1yBaHHS Ta MEXAQHOTPOHIKH

(noBHa Ha3Ba kadeapu (MPeAMETHOI, HUKIOBOT KOMICii))

IosicHIOBaJIbHA 3aNHCKA
10 kBajidikamitHoi podoTu OakanaBpa

bakanasp

(ocBiTHBO-KBaJTI(hiKaLiHHKH PIBEHD)

Ha TEMY

BiOpaniiina MamuHa 1151 YIHiJIbHEHHSI 0€ TOHHOL
cyMimi npu ¢gopMyBaHHI 32/1i300€TOHHHX KijleNb

Bukonas: cryaent IV kypcey, rpynu 401 MM
HaIpsMYy MATOTOBKH (CTEiaIbHOCTI )
133 lanmy3eBe manmHOOY Iy BaHHSI

(mudp i Ha3Ba HATIPSIMY THATOTOBKH, CIELaILHOCTI)

l'oBopyH €. M..
(npi3BHIIe Ta IHII{ATH)
Kepisauk Crxnspenko T.0.
(upizerime Ta iHIiaIN)

Peuensenar Mommaanos I[1.0.

(TIpi3BHUINE Ta 1HII[iATH)

[Tontasa — 2026 poky



MIHICTEPCTBO OCBITH I HAYKU YKPAIHU
HALIIOHAJIbHUM VHIBEPCUTET
«TOJITABCBKA TTOJITEXHIKA IMEHI FOPI KOHAPATIOKAY
KA®EJIPA TAJIY3EBOTO MAIIMHOBY IVBAHHA TA MEXATPOHIKH

BiGpariiiina MalyuHa Ajis yiiibHeHHA 6eToHHOI cyMmiull

npu opMyBaHHI 3a71i3006TOHHHX KIIellb
Kpanidikamuiiina podora 6akajaBpa

JIucr 3aTBepIsKeHHS

'MM.401MM.004-00.00.000 KPb - JIY
Pospo6us 3100ysau rpynu 401-MM

(A~ Epresiit TOBOPYH
« A0 » oy 2026 p.

KOHCYILTaHT i3 TEXHONOMYHOI YaCTHHU KepiBHuk
K.T.H., JQIL. K.T.H, :
& 2 Isan POI'O3IH ﬁ Tapac CKJIIPEHKO
«A%» 0b 2026 p “7 «AI2» O 2026 p.

TexHONQI14HUI KOHTPOJIb
K.T.H., %u.
/ Onexciit BACUJILEB
«R» 06  2026p.
HopmaTpiBHMI KOHTPOJIb
K.T.H., éou,
Ouexciit BACUJIBEB
«f[A» 06 2026p.

IapaHT QCBiTHBO-POPECI iHOI POrpaMu
K.T.H., JOLL

Onexciit BACUJILEB
«lE» ©b 2026 p.

JIOITYCTUTHU 10 3AXUCTY

3aBigyBad kadenpu

ragy3eBOro MamuHOOyIyBaHHS Ta MEXATPOHIKH,

K.T.H, JOLL. / / Onexcanap OPUCEHKO




2
E :
E g [To3HaueHHs HarliMeHyBaHHs § [pum.
=
1
2 Jlokymenmayis 3aeaivha
3 Bnepute pospobnena
4
5 W4 | IMM.401MM.004-00.00.00013 Texniune 3a80anms 1
6 144 I'MM.401MM.004-00.00.000A Anomayis 2
7 (AL TMM.401MM.004-00.00.000B3 Vemanoska si6pogpopmysanena | 1
8 44| I'MM.401MM.004-00.00.000113 losicniosanvrna 3anucka
9
10 Jloxymenmayisi no
11 CKIAOANbHUX OOUHUYSIX
12 Bnepuie pospobnena
13
14 A1 I'MM . 401MM.004-05.00.000CK Biopo3byoocysau
s Crnaoanvne KpecieHms 1
16 A4 | I'MM.401MM.004-05.00.000 Jebananc 1
17 (A3 I'MM.401MM.004-05.02.000CK Jlebananc 1
18 Crnaoanvie Kpecienmus
19 |44 | I MM.401MM.004-05.02.000 Jlebanamc 1
20
21 Jokymenmauyisi no
22 KpecienHsx oemanei
23 Bnepute pozpobaena
24 :
25 A3 | MM .401MM.004-05.00.004 Ban 1
26 |43 | I'MM.401MM.004-05.00.005 Kpuwra 1
27 |43 | I MM.401MM.004-05.00.006 Kpuwka 1
28
29
30
TMM.401MM.004-00.00.000Bb6
3. | Juem | Mo doxvm. Hionue | Jlama
Pospob. 1 osopyn 10.04 Jlim. Jluem Jlucmis
Ilepes. Crrspenxo % /206 Bitpaniiiia vanmua ana ymizenerns | H] | 1 1
/ 6eT0HHo’1’_ cyMimi mpu Q)ppMyBaHHi Hamionansauii yHigepcheT
toxowmp. | Bacurses I XD s i e e
3ame, Opucenxo Wéé Nerof 2026
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3ATBEP/IDKEHO

Hakas MiHicTepcTBa OCBITH 1 HAYKH,

MOJIOZI Ta CTIOPTY YKpaiHu

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

Hamonansanii yHiBepceuteT «[lonrascpka nositexHika iMeH1 I0pis Konapartiokay

( TIOBHE HaﬁMeHyBaHHﬂ BHUIIOTO HABYAJIBHOTO 3aKj1agy )

[actuTyT, daxynbreT, BiagiieHHs HaByalbHO-HAYKOBHI THCTUTYT 1HGQOpMALiHHUX

TEXHOJIOT1 Ta pOOOTOTEXHIKH

Kadenpa, npxioBa KoMicisi raJiy3eBOro MamiHOOy {yBaHHS Ta MEXaTPOHIKK

PiBenp BUIOI OcBiTH bakanasp

Hamnpsim miaroroBku

(mrdp i Ha3zBa)

CnewanpHicTth 133 — Nany3eBe MaimmnHoOY AyBaHHS

(mudp i HazBa)

3ATBEP/UKYIO
3aBinyBau kadeapu rajiy3eBoro
Mi![!ll/lHOﬁy}IyBagHﬂ TA MeXaTPOHIKH, K.T.H.,

JAOLEHT

Hlgre——  Onexcanap OPUCEHKO
« 0% 7 o3 2026 poxy

3ABAAHHSA
HA KBAJII@IKAIIIFIHY POBQTY BAKAJIABPA
3J106YBAUY BUIIIOI OCBITAU

I'oBopyH €Breniii MukoaiioBu4

(npi3Buine, iM’s1, M0 GaTHKOBI)

1. Tema kBamidikaniiinoi podotu Oakanaspa: «BiOpauitina MamuHa A8 yIILIbHEHHS
oeroHHOT cymimri mpu ¢popMyBaHHI 3a/1i300€ TOHHUX KiJIeIb»

kepiBHUK poboTtu (mpoekty) Cxnapenko T.O., K.T.H., A01.
( mpi3BuIE, iM’s1, MO OAaTHKOBI, HAYKOBHH CTYIIiHb, BUCHE 3BAHH)

3aTBEPUKEHI HAKA30M BHINOTO HABUANBHOrO 3aKiamy Bim «&»  OF 2026 poky
N Z/3~p @

2. Ctpok noganHs 3m00yBadeM kpastiikauiinoi podotu: «19» yepBua 2026 poky.

3. Buxiani nasi g0 keajidikaniiinoi podotu: Tun eupody — sanizobemonne Kiloye muny
KC onsa oensoosux, kananizayiiinux, 6000NpoGIOHUX AO0 OPeHANCHUX K010051316. (JCHOGHI
eeomempudni napamempu eupo6y: enympiuwiniii oiamemp xineys — 1000 mm; 3068HIuLHIT
oiamemp xinvyst — 1160 ymm; eucoma xinvys — 900 mm; moswuna cminku xinoys — 80 ymm.
Mamepian eupo6y — eaxckuii 6emon. Iycmuna 6emonnoi cymiui — 2400 re/am’.
Opicumosnuti 06 'em 6emonnoi cymiuti 0ns 00Ho2o xinvys — 0,245 m*. Opienmosna maca
bemonHol cymiuti 0t 00H020 Kinoys — 588 ke. Cnocib ywinvnenns 6emonHol cymiuti —
gibpayitine ywinonenus. Tun gopmysansnozo obnaonanns — eiOpayinnd ycmanosxka 3
8IOpOOCEPOsIM,  306HIWHBLOIO — ONANYOKOl,  OebanancHum  6iOpo30yOxcysaqem,
eNIeKMPONnpUBOOOM, NPYICHOIO MYPMOI0 ma 2yMoMemanesumy ONOPami.

4. 3MiCT PO3pPaxyHKOBO-MOSICHIOBAILHOI 3aMMCKH (TIEPETIiK MUTAHB, SIKI MOTPIOHO
po3podutn): 3mict. Berym. 1. Ornsaa obnaaHanHs [Ajisi MalIWHA A7 YUUIbHEHHS
6eToHHOI cyMin npu GopMyBaHHI 3a11300€TOHHUX Kiielb, 2. Po3paxyHoK o0naiHaHHs
3. TexHonoriuxa yactuHa 4. be3neka sKuTTeUusIbHOCTL

5. Tlepenik rpacdiunoro Matepiaay (3 TOYHAM 3a3HAUEHHSAM OOOB’SI3KOBHX KPECIIEHb)
1. Burnisan saraneamii (1 gmer Al). 2. Cxnapanehe kpecnenHs (2 gucer Al). 3.
Cknanansue kpecinenns (1 smer Al). 4. Jleramosanna (1 mmer Al). 4. TexHonoriuHui
nporiec BUroTosienns Baiy (1 guct Al).




6. Koncynpranty po3zinis katidikaniiiHoi podoTu Oakanaspa

) o Ilignuc, nara
. [Tpi3Bullle, 1HILIANM Ta TOCANA
Pozmin 3aBIaHHS
KOHCYJIbTaHTa 3aBJaHHA BUAB o
Py _HAIPUHHSB
CK Lof go 17X Boblb
7. Jlara Bugayil 3aBOAHHS «_ » 2026 poky
KAJIEHJIAPHUM IJIAH
No Cr1poK BHKOHAaHHSI
5 /1—1 Hazga eramnip kBaidikamiitnoi poborn Oakanaspa eramniB poboTu TpumiTka
( mpoexty )
1 | Orysaa KOHCTPYKINii 05.05.2026 p.
2 | KoHCTPYKTOPCHKI MPOPOOKH 12.05.2026 p.
3 | Po3paxyHkH KpaHa 19.05.2026 p.
4 | BUKOHaHHA KpeCJIEHb CKIafaibHUX ofauHuipb Ta | 26.05.2026 p.
neranei, cnenudikamii
5 | TexHONOTIYHMHI NPOLIEC BUTOTOBJIEHHS BAITy 02.06.2026 p.
6 | KommoHyBaHHA MOSICHIOBAJIBHOI 3alIMCKU 09.06.2026 p.
7 | 3na4a TOTOBOTO MPOEKTY 19.06.2026 p.
3100yBay4 BHIOT OCBITH @ Crrewiii TOBOPYH
( mijgnmc ) (upi3BHIe Ta IHII[iATH)
Kepismuk po6ots Y%/ Tapac CKJISIPEHKO
7 (migguc ) (npizBuIIe Ta iHiLiasH)
I'apaHT OCBITHLOI NpPOrpamu Ounexciit BACUILEB
iartuc ) (1Ipi3BHIIe Ta iHII[IAIIH)
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AHoOTALISA

Kpanidikauiina podora fakanmaBpa Ha TEMY. «BiOpaiiiina MamuHa A
yuiiabHeHHs GeTOHHOI CyMiLll TIPH dopMyBaHHi 3a11i300eTOHHHX KUJTCTIbY .

BakayiaBpchka poOoTa Ha 3100y TTS oCBiTHBO-KBaTiiKALIHOTO PiBHA Oaxanaspa
3a criemianpHicTIO 133 «lamy3ese ManEHOGyIyBaHHs» — HalloHaIbHOrO YHIBEPCUTETY
«[TonTaBchka MO TEXHIKA imeni IOpis Kongpatiokay, [Tonrasa, 2026.

V JunnoMHi# poOOTI PO3MIAHYTO MUTAHHA pO3pOOIEHHS BiOpaliifHoi MaIlMHA
UIA  YIIUIbHEHHA GeToHHOI CyMilll TpH dopmyBaHHi 3300 TOHHUX ~ KLJICIb.
[Tpoanasi3oBaHO MPU3HAYCHHI Ta KOHCTPYKTHBHI 0COOIMBOCTI 3aJ11300€ TOHHMX KiJIeUb,

TexHojoriuge obOnajgHaHHA A 1X BHIOTOBJICHHS Ta OCOONMBOCTI BIOpAIIHOTO
yIIIbHEHHA GeToHHOI cyMilm Y kipmesiit gopmi. OOrpyHTOBAHO TEXHOJIOTTUHAN
npouec  (opmyBaHHA BuUpO0iB, BHUKOHAHO PO3PaxyHOK OCHOBHMX TlapameTpiB
BiOpawiifHOi yCTaHOBKH, BiGpPO30y/UKyBaya, TYMOMETAJICBUX omop, TpHBOLY Ta
enemenTiB gopmu. Takox PO3pPOOIEHO TeXHOJOriuHy YACTHHY BMIOTOBICHHA Bald
B1Op030yLUKy Ba4a i po3CIAHYTO THUTAHHA Gesmeunoi  eKcruiyaraiii oOnajHaHHA.
3anpornoHOBaHa KOHCTpYKIlst BiOpaliiiHOl MalIMHA J03BOJISIE  TI1IBHLIUTH AKICTb
yIIIbHEHHA GeTOHHOI CyMiIll, 3MEHIUWTH cinpkicTh medexris 1 3a0e3meunTH
BUFOTOBJIEHHS  3a/li300€TOHHMX Kiterms 3  HEOOXiJHUMH eKCIUTyaTai iHAMHA
XapaKTepPUCTHKAMH.

KJmo4doBi CiioBa: 3ai300€TOHHE Kinbie, OeToHHA CyMILL, piOpaiiiina MallMHa,
BiGpoocep/s, BiOPO3OYyKyBa, BiGpaliifHe YIIBHEHHA, dopMyBaHHS, TYMOMETAJICBA

o110pa, HpI/IBaHTa)KeHHﬂ ;

"MM.401MM.004-00.00.000 13

3m.VTuecm| Ne dokym. rion. {dam

Po3po6. |I'osopyn 20.0h flim. | Jlucm | Jlucmie
Mepes. |CknsipeHKo c% /% H |

KepigH. il Anomayis Hauiona pHu# yHIBEPCHTET
H. konmp.|Bacusnibes Lﬂ 12-06 «TlonTaschka nomiTeXHiKa iMEH1
3ame. OpUCEHKQ—] @ o4 TOpis Konpparokay











































































































































































































































