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CIJIABYC HABYAJILHOI AWM CLUMILITHUA

«D&aTeDHUKBHaBCTBOTa1€XHOHOFBlMaTeDﬁUﬂB»

(Ha3Ba HaB4aIbHOI JMCLIMTLTIHM)

CIIELiaIbHICTh 263 «lluBiibHA O€31eKay
(wMgp i HA3Ba HAMPAMY MiATOTOBKH a00 creLialbHOCTI)

ocBiTHBO-TIpodeciiina mporpama  OXopoHa npartl
(Ha3Ba OCBITHBOI POTPAMH)

OCBITHI# CTYIIHB Oaka1aBp
(Ha3Ba OCBITHHOI'O CTYIICHS)
dopma HaBYAHHS JICHHA
(neHHa, 3a04HA, BEYIPHS)
PO3pOOHUK Jlexta Tersna MukonaiBHa

(npi3BuILe, M5, IO 6ATHKOBI)

1. AHOTALIA HABYAJIbHOI AMCUUANJIIHHU

Oxortoe TeopeTI/I‘{HI/H/I Ta HpaKTI/I‘{HHI/I MaTeplan HEOOX1IHUX I BHKO

pUCTaHHS

OyIiBeIbHUX MaTeplamB IPOCKTYBAHHS, H06y)10}31/1 i ekcruryaralii CHOpYA. Po3mnp}0€
ySBIEHHs [P0 B3aEMO3B’A30K CKIaly, CTPYKTYPH i BIacTUBOCTEN 6ymBeanHx Marepiaiib.

X

OTpuMaHHs 3HaHb 1 METOIMKH BUIIPOOYBaHHsT  OyIiBETbHUX MaTepiaiiB, OLIHKH
BJIACTUBOCTEH.
2. 3MICT HABYAJIbHOI JUCIHUANITHHA
N Tomgunu | Kpenutu Cemectp
11
Bcporo roguH 3a HaB4aJIbHUM IUIAHOM, 3 HUX! 90 3 90
AyAHTOpHI 3aHATTS, y T.4: 30 30
JIEKIIT 22 22
naboparopHi podoTH 8 8
[PAKTHYHI 3aHATTS - - |
@Mocﬁfma poboTa, y T.4: 60 | i 60 | |
MiArOTOBKA 0 Ay AMTOPHHX 3aHATh 26 | E 26 | B
[1iIrOTOBKA 710 KOHTPOJIBHUX 3aXOJIiB 14 2 14 j
ﬁBI/IKOHaHHH KypCOBOTO IIPOEKTY ab0 podoTH - | .
P OIIPALIIOBAHHSA PO3MITIB MPOTpaMHy, SIKi 20 20
| He BUK/IAJAOThCS HA JEKIISX ]
el

dopma MiACyMKOBOI0 KOHTPO/IIO | 3amiK |
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3. CTUCJIAN ONUC HABYAJIBHOI JUCHUIIITHA

Mema 6UBUEHHA OUCUUNTIIHU = BUKJIaJAHHS HaBYaJIBLHOT MUCIHHUIUTIHA
«Mamepianoznaecmeo ma mexmoro2is mamepianie» € HaOyTTs 3HaHb, HEOOXIMHHX JUId
3aCTOCYBaHHS OyIiBEIbHUX MaTeplamB IPOeKTyBaHHs, MOOYIOBM 1 eKcIlyarauil CIOpYX.
P03]_LII/IpeHH$I VSBJCHHS. [P0 B3aEMO3B A30K CKIaLy, CTPYKTYPH i BiaacTUBOCTEH OyaiBEIbHUX
matepianis. OTpUMaHHs 3HAHb i METOMMK BHIPOOYBAHHS OyaiBenbHHX MatepiajliB, OLIHKM IX
BJIACTUBOCTEHN.

3a60anHA — BUBYCHHS AUCIUILTIHH «Mamepianoznascmeo ma mexHoio2is mamepianie» €
3aCBOCHHS 3HAHB Ta MPHAGAHHS HABHYOK 3aCTOCYBaHHs Oy/iBETbHUX MarepiajiiB, BU3HAUYEHHs 1X
q)i:quHx { MeXaH{YHUX BIACTUBOCTEN Ta TEXHOJIOTI] BEPOOHHIITBA.

IIpepexBi3HTH THCIHILTIHH.

«Ximisy, «TexHoIOTis OyNiBEIBHOTO BUPOOHULTBAY, «besneka JKATTEIISUTBHOCTIY.

IMocTpeKkBi3UTH AUCHUILIIHH.

«IIpomucioBa exomorisy, «besmexka eKcruTyaTarii Oymisens 1 crmopym», «besmeka
excrutyararii OyAiBesb 1 CIopya.

KommneTreHTHOCTI.

3araabni komnerentnocri: 3K 06. 3xatnicTh 10 MOUIYKY, 00pobeHHs Ta aHatizy iHpopmail
3 pisuux mkepen. 3K 08. 31aTHICTh MPaLIOBATH K B xomani, Tak i asronomuo. 3K 10. [Iparaenns
JI0 30epexKeHHs HABKOJHMIIHBOIO CEPELOBUIIA. 3K 11. 3nartHicTh 3aCTOCOBYBATH 3HAHHS T4
HABMYKY BHKOPHUCTAHHA iHGOpMAifHuX I KOMYHIKAiHHUX TEXHOJIOTIH Y [PaKTHYHIH AiSJIBHOCTI.
3K 12. 31aTHICTh BHSBISITH, CTABHTH Ta BUPILIYBATH MTPOOIEMH.

Cneuiaabhi (daxosi, npeaverni) kommerenTHocTi: OK29. 371aTHICT aHATi3yBaTH OCHOBHI
IpOLecH, W10 MalTh Micle NpH il Bpaxarodnx YWHHUKIB HA [OBEIIHKY MartepiamiB s
BH3HAUYEHHS 3ac001B 3aXUCTY MPALIOIOUHX.

3anaHoBaHi pe3yIbTATH HABYAHHS (BiAMOBIIHO 10 OCBITHBO- npocbecmnon nporpamMu
«Oxopona mpaui» CBO IITABA 263 6-2018): IIPH 18, a came B pe3yIbTaTi BHBYEHHSI
HABYAIBHOI JUCIHUIUTIHYA CTYIEHT IIOBUHEH

3Hamu:

- OCHOBHI HAIPSIMKM pO3BHTKY OyAIBEIPHMX MaTepiaiB 1 KOHCTPYKUIH, METOAU
TiJBHINEHHS iX SKOCTI i e(eKTHBHOCTI;

- B33EMO3B’S30K CKJIady, CTPYKTYPH 1 BIACTHBOCTEH Marepiaiy, NPUHIHMIN OIIIHKH
MOKA3HUKIB IKOCTI;

- METOIM ONTHMi3alii CTPYKTYPH i BIACTHBOCTEH I OTPUMaHHs MaTepiany 3 3aJaHduMH
BJIaCTUBOCTSIMH;

- TeXHIKO EKOHOMIYHI XapaKTepUCTHKU OyHiBEIbHMX MaTepialis, iX 3aCTOCYBaHHI Ta
TEeXHOJIOT0 BUTOTOBJICHHS BUPOOiB;

- BIUIMB BIACTHBOCTEH Oy/iBeIbHMX MarepianiB Ha JIOBIOBIYHICTH i HaalHHICTH
Oy iBebHUX KOHCTPYKILiM, METOIM 3aXUCTY iX Bifl KOPO3IL;

- 3aXO/H LIOJI0 OXOPOHH HABKOTHIIHEOTO CepeIOBUINA | OXOPOHH Tpalli TPU BUTOTOBIICHHI I
3aCTOCYBaHHI MarepiaiiB i BUPOOIB.

eMimu:

- OWIHIOBATH YMOBH eKCILTyaTallii MaTepiamy B KOHCTPYKLII 1 crmopyai, KOpUCTYIOUHCh
HOPMATHBHMMH JIOKYMEHTAMH, BU3HAYMTH CTYIIHb arpeCHBHOTO BILIUBY CEpPEIOBUIIA (xiMI4HOI,
¢izuunoi, Gioaoriunoi Kopo3ii);

- BUKOPHCTOBYBATH METOIUKH BUIIPOOYBaHHs OyAiBeTbHUX MaTepiais;

- 00paTH ONTHMAIBHUH MaTepia s 3aCTOCYBAHHS IIPU BUKOHAHHI POOIT Ta BUTOTOBIIEHHI
KOHCTPYKLIH;

- BCTAHOBHTH BUMOTH [0 MaTepialy 3a: NpH3HAYEHHSM, TEXHOIOTIYHICTIO, MeXaHIYHUMH
BJIACTHBOCTSIMHE, JJOBTOBIUHICTIO, HA/IIFHICTIO Ta 1H.;

- BU3HAYMTH ONTUMAIBHI YMOBH 3aCTOCYBaHHs MaTepiany.

Meroau HaBYaHHS. [[paKTHYHUM, HAOUHUH, CIIOBECHHUH, poboTa 3 KHUIOIO



dopmu HaBYAHHSA: ayIUTOPHA, II03aayJUTOPHA, IPYIIOBa, iHAUBIIyasIbHa.

4. CTPYKTYPA (TEMATUYHUN IIJIAH) TUCHUILITHA

KinpkicTh roauH, y TOMY 9HCI

|

Ha3zBa 3MicTOBHUX MOMYIIB 1 TeM

T

yChOTro ] by I I ] n1ad ( g | c/p 1
3microBuii moayab Nel. 3arajbni BitomocTi npo GyaiBesibHi MaTepiaan
1. 3araipHi BiIOMOCTI TPO Oy IiBEIbHI MaTepiaIn 6 p 4
2. OcHOBHI BJIacTHBOCTI Oy JIiBEJIBHUX MaTepialiiB 6 2 4
3. IIpupoani kam’stHI MaTepiaiu 1 BHpOOH 8§ | 2 2 4
4. Marepianu i BUpoOH i3 MiHEpaJTbHUX PO3ILIABIB 6 | 2 4
5. Kepamiyni maTepiaiu 4 2 | 2
Pasom 3a 3micToBHM Moayaem 1 30 ~ ] 10 2 18
3micToBuii Moayab Ne2. MinepaJibHi B’ sizKydi pe40OBHHI
1. MinepanbHi B'sDKy4l pe4OBHHH 6 2 -
2. T'ixpaBitivni B’ shKydi peYOBHHU 6 2 -
3. CTIHKICTh IEeMEHTHOTO KaAMEHIO 8 2 2 4
4. beronu Ta BupoOH i3 HUX 6 2 4
5. IlpuroryBanHus O€TOHHOI CyMilIIi 4 p 2
Pasom 3a 3micToBHM Moayiem 2 30 10 2 18
3micToBuii Moay b Ne3. 3a/1i300€TOHHI KOHCTPYKIIT
1. 3a1i300eTOHHI KOHCTPYKIIT 6 2 4
2Jlerki  Oeronu.  TexHousoriss  OTpHMaHHS. 6 2 4
3acToCyBaHHs y OyIiBHHUIITBI
3. Tennoizonsniiini marepianu. Kiracudikaris 8 2 ] -
4. Matepianau Ta BHpoOH i3 I€pEBUHHU 6 2 2 £
5. Marepianu Ta BUpOOH i3 INTACTHYHUX Mac - 2 2
Pa3om 3a 3micToBUM Moaysiem 3 30 10 - 16
Ycboro roauH 90 30 8 | 52
5. JIEKUIVHUI KYPC
No I K.iﬂb- |
Tema 3ansTh KICTb
3aH.
rOJIUH
1 3arasbHi BizomocTi npo OyaiBejibHI MaTepian -

SIKicTh, JOBTOBIYHICT Ta BapTicTh OyiBeNb 3anexarh Bil BipHOTO BUOOPY i
3acTocyBaHHs OynmiBenpHHX MarepiamiB. Jlnms  Toro, 1mo0  pamioHaabHO
BUKOPHUCTOBYBATH OYIiBEIbHI Marepiaad, OYIiBeIbHHK 3000B’sI3aHUN 3HATH
BJIACTHBOCTI Ta MPU3HAYEHHS KOIKHOTO 3 HUX.

[Ipy BupilmeHHI LOUX 3a7a4 OyIIBeJbHHUK I[IOBUHEH BMITH OIIHIOBATH
BJIACTHBOCTI MaTepialliB YUCIOBHMH IOKa3HHKaMH 1 m0o0pe po3OupaTucs B
METOJMYHUX NPUHLHKIAX X BUPILICHHS (BU3HAYCHHS).

Kypc OyniBenmpHHX  MaTepiamiB  0a3yeTbCst Ha  psiay  AMCHUILIIH
3arajIbHOTEOPETUYHOr0 IMKJIa (XiMil, (i3uKd, reosorii, MareMaTHIll, Omopy
MarepialiB) H B CBOIO UYepry, TICHO 3B’A3aHMU 3 APYTHMH JUCLHUILTIHAMH,
ABJIIFOUUCH 0a30r0 A 1X BHUsBIEHHs (OydiBelTbHI KOHCTPYKIIL, apXiTeKkTypa,
TEXHOJIOTis Oy/1iBeIbHOT0 BUPOOHUIITBA, €KOHOMIKA Oy IIBHUIITBA Ta iH.).

ByniBenbHi Marepiany - 1€ peYOBHHH PI3HOMAHITHI 3a CKJIAZOM, CTPYKTYPI,
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(Gopmi, pizuKo-MeXaHIYHUM BIACTHBOCTSM, BHXIJHOK CHPOBHHOIO 1 TEXHOJIOTI]
BUPOOHHMIITBA, SIKI 3aCTOCOBYIOTBCS B JKHTJIOBO-IIMBITBHOMY, IIPOMHUCIOBOMY,
CIIBCBKOMY, TiIAPOTEXHIYHOMY, HIISXOBOMY 1 CIeliallbHAX BHOaX OyXiBHHLTBA
(LIEMEeHT, TTiCOK, TiIIC).

ByniBelbHUMH BHpPOOaMU Ha3UBAIOTH OKpPEMi €IEMEHTH, BUTOTOBJIEHI 3
OyniBeNbHUX MarepianiB (HampHKIaa, 3ami300eTOHHA IIMTAa BUTOTOBIEHA 13
[[EMEHTY, MICKy, [eOeHI0 1 BOJM, BOHA apMOBaHAa CTAIBHUMU CTEPKHAMU
(ciTKaMM, KapKacaMu).

ByniBenbHUMH KOHCTPYKIISIMH 3aBeIeHO HAa3WBaTH €JIEeMEHTH OyaiBenb 1
CHIOpY/, $KI BHTOTOBIEHI i3 OyaiBeNbHUX MarepiamiB 1 BHpoOiB (00’eMHI
eJIeMEHTH OyIiBeb, 3a11300€TOHHI (hepMHU 1 iH.).

OcHoBHI BJ1acTHBOCTI OyIiBeILHUX MaTepiaiB

byniBenpHI MaTepiand B KOHCTpYKLisX OyaAiBeab 1 CHOPYH 3a3HaIOTh
BIUIMBY HACTYNHHX (AaKTOpiB: MexaHiyHi mil;, @i3wuHi [if; XimiuHl [
OakTepoJIoriuHi Jii.

Lli dakTopy BHUKJIMKAIOTh y Marepianax Halpyrd, CTPYKTYpHI i XiMi4Hi
3MIiHH, SIKI MOKYTb HOTIPIIUTH 1X BJIaCTHBOCTI 1 BUKIMKATU PyHHYBaHHSI.

3HaHHS BJIACTHBOCTEN MartepiaiiB 1 yMOB iX eKcriayararii J103BOJSIOTH
BIpHO BUOpATH 1 BUKOPUCTATH MaTepial i Copy .

[Tepexn TuM, SIK BHKOPHUCTOBYBaTH Oyap sikuil OyIiBelIbHHH Matepian,
HEOoOXIIHO XOPOIIT0 BUBYKMTH Ha Ileif MaTepiasl cTaHaapT ado TeXHi4HI yMOBH. be3
TaKMX JOKYMEHTIB 3aCTOCOBYBATH OYAiBEIbHI MaTepiaan 3a00pOHEHO.

IIpupoani kam’siHi MaTepiaau i BUpoOH

OGomoHKa 3eMHOT Kyl - 3eMHa Kopa.

3eMHa Kopa CKJIaIa€eThes 13 TIPChKUX TTOPIL.

[pcbKOIO  MOPOJIOI0  HA3WBAKOTh MIHEpAIbHY pEUOBMHY MOCTIHHOIO
CKJIamy, fKa CKIaJacThes 13 OAHOro ado ACKITBKOX MiHepaliB (IpaHiT, 0a3albT,
MapMmyp, rpaBiit).

[ipcbka TOpoOfa, sKa CKJIaMa€ThCs 13 OJIHOTO MiHEpaly Ha3UBA€ThCS
MOHOMIHEPATBHOIO (KBAPIEBHH MICOK, TiIC, BAMHSK 1 1H.).

[ipcbka mopoja. sika CKIaJaeThCs 13 AEKIIbKOX MIHEpasliB, HA3UBAE€ThCS
MOJIMiHEPATHLHO (IPaHiT, 0a3alibT, aiaba3 Ta iH.).

MiHepaloM Ha3WBalOTh IIPUPOIHE TLIO, OJAHOPIAHE 338 XIMIUHUM CKJIAZAOM
i (hi3HUHKUMH BJIACTHBOCTSIMH (TIOJIBOBI LITTATH, KBApL, Tinc). MiHepal sBIsS€TbCS
HPOJYKTOM (hi3UKO-XIMIYHUX MpOIECiB, SIKi BiOyBarOTbCs (311MCHIOIOTBCS) B
3eMHIH Kopi.

Martepiajn i BHpoOH i3 MiHepaIbHUX PO3ILIABIB

Marepianu i BUpOOM IiNAThCS Ha Taki BHUAM: CKJIO 1 BUPOOU 13 CKIa;
ciTanm 1 mutakocitanw; JUTI KaM’'stHI BHpOOM (KaM’siHE JHMTBO); JIATI LIUIAKOBI
BUpOOH (II1JTAKOBE JIUTBO).

J171s1 BUpOOHHUITBA CKJIa BUKOPUCTOBYIOTh:

1. OcHOBHI CHpPOBHHHI MaTepialu, 70 HUX BIIHOCSTH: KBapLEBHH MICOK
a0 MeJieH] MICKOBHUKHM 1 KBapiuTh (Kpemue3eM SiO; ); moJbOBI IIIATH, KAOJIH
(rmunozem Al O; ); kpeitma abo Mapmyp, BamHSK, JOJAOMIT (OKCHAM KallbLiIO
CaO 1 MqO).

2. JlomomixHi CHpOBMHHI MaTepiaqu. IX [0MalOTh y MIMXTY JUIs
NPUCKOPCHHST BapKU CKJIa 1 OJIep)KaHHsS HEOOXiMHUX BiracTUBOCTeH. Jlo HHX
BIIHOCSATH: OCBIT/IFOBAaYl - e Cynbdar HATpito 1 aMOHi0. BOHM BUAAIAIOTH 13
CKIIOMAacH ra3oBi IMy3ipi; INIYIIHUKK - 1e crnoiyku ¢ropy 1 dochopy. Boun |
POOIATE CKIIO HEMPO30pUM; OAPBHHKH - II€ CHOJYKH KOOOJIbTY (CHHIH KOJIp),
CIIONIYKH XPOMY (3€JIeHHi), CIIOIyKH Maprasiro (piogeToBui), CIOTyKH 3ali3a
(KOpU4HEBHH).




Kepamiuni marepiaiau

Kepamiyni MaTepiann € caMHMH PO3IOBCIODKCHHMH MaTepialamu, i,
B3araji, KOKHHMH 13 Hac 3yCTpi4aBcs 3 HUMH B TMOBCAKICHHOMY JKHTTI - IIe
1eria, O0IMIFOBaIBbHI IIUTKH, IUIATKHA I [I1JJIOTH Ta 1H.

Kepawmiuni marepianu - me oxHi i3 crapogaBHix OyaiBeTbHHX MaTepiaiB
- BOHH 3aCTOCOBYBAJIHCH B OYAIBHULITBI OLIbllIe 5 THC. POKIB TOMY.

MeHi 0c06IMBO IPUXOAUIOCH OauuTH criopyan, modyaosani 2500...3000
pokiB Tomy. Lle MedeTi y neHTpanpHUX Kapakywmax.

Benukuit Bki1aa (BHECOK) BHECTH B PO3BUTOK KEPaMIUHOTO BUPOOHUIITBA:
akan. B.I. Bepnancekuit, akan. ILI1. Byarikos.

Temep po3riasiHeMO OCHOBHI BHU3HAUCHHS: KepaMiuHHUMH Ha3UBaIOTh
LITYYHI KaM’siHI Matepiaid, sKi BUTOTOBISIOTH 13 TTIHHSHUX CYMIIIEH IIISIXOM
(opMyBaHHSI, CYIIIHHS 1 TIOJIAJTBIIIOTO BUIIATFOBAHHS.

lle BM3HAYE€HHS € BITHOCHO YMOBHHMM, TOMY, IO € TEXHOJOTII, mae
(bopMmyroTh BUpOOH i3 HamiBCyxux cymimiei. Toai onepallis CyIIiHHS BUPOOIB i3
TeXHOJIOT1 BUKIIIOYeHa (HamiBcyxe ¢opmyBanHs). CBixkooT(opMoBaHi BHPOOH
Ha3UBaIOTh - CHPLEM.

MiHepanbHi B’ sizKy4i pe40OBHHH

MinepalbHUMH B’SOKYYHMH pPEYOBHHAMH Ha3WBaIOTh ITOPOLIKOBHIHI
Martepiany, SKi Iic/as 3MINIyBaHHS 3 BOJOK YTBOPIOKOTH TicTo. Lle Ticto
IIOCTYIIOBO TYJKaBi€, 3aTBEpAiBa€ 1 IEPEXOIUTb B KaMHEBHIHHI cTaH (BaIlHO,
rinc, neMeHt). MiHepanbHi B’SDKY4l BHKOPUCTOBYIOTH B CyMilI 3 BOIOIO i
3all0BHIOBaYaMHu. B’sokydi B cymimi 3 ApiOHHM 3amoBHIOBa4YeM (ITICKOM) HArOTh
po3unH. Cywmimi B’spKydoro, ApiOHOTO 3amoBHIOBada (IicKa), KpPYIIHOIO
3amoBHIOBaua (1IeOeHIO, TpaBilo) 1 BOAM Ha3WBAIOTH OCTOHOM (OGETOHHOMO
CyMILIIIO). BUKOpUCTaHHSI B’ sDKYUOr0 B CYMIIIIl 3 3alIOBHIOBAYaM# 00YMOBJIEHO
JIBOMa TOJIOBHUMHM [TPUYHMHAMHE:

Ilepma mpuuuHa - L€ MPHYHHA CKOHOMIYHOTO XapakTepy - BapTiCTh
B’SDKYYOrO BIJHOCHO BelIHMKa. ToMmy XSl 3HMDKEHHS BapTocTi BHpoOH abo
KOHCTPYKIIiT He0OXiTHO BUTOTOBIISATH 3 MiHIMAILHOIO BUTPATOIO B SKYYOTO.

Jlpyra npuuyMHa - L€ NpUYUHa TEeXHIYHOro XapakTepy. CrpaBa BTOMY,
110 B’SDKy4l PEUOBHHM y BUIJISAI TicTa 0e3 3alOBHIOBAYIB MPH TBEPAHEHHI Ha
HOBITPI JIAKOTh BEJIMKY YCaJKY, a MPH TBEPJHEHHI y BOJI Jyxe HadyxatoTb. Lle
SIBUILE CIIOCTEPITA€ThCS 1 MiJ AI€I0 TETJIOBOJIOTOCHUX 3MiH.

Benuka ycanka, a TakoX HaOyXaHHS IPUBOISTH 10 YTBOPEHHS TPIIIUH i
[IPUCKOPEHOMY PYWHYBAHHIO.

l'iapaJiivni B’ Ky 4i pe4oBHHH

Skmo s ojep:kaHHs OyJIIBEJIBHOIO BallHa (IOBITPSIHOI'O — BallHa) |

BUKOPUCTOBYIOTh BIJHOCHO YMCTHM BamHSK - BMICT IJTMHUCTHX AOMIIIOK 10
6%, TO 17 BUPOOHHUITBA TiAPBIIYHOTO BallHA BHKOPHCTOBYIOTH BAITHSIKH, sKi
MaroTh y cBoeMy ckiaji §...20% TJIMHUCTHX JIOMIIIIOK.

BunanrooTs rigpaBiiuHe BallHO y MAXTHUX Hedax npu t = 400... 1000°C,
BUKOPUCTOBYIOTH Kycku 60...150 mmM.

[Ticis BHIIATIOBAaHHS BAIHO IOJPIOHIOIOTH Y JIPOOMJIKAX, & IMICIs [[BOT0
racsiTh y BallHsIHE TICTO.

[ToTpiGHO 3HaTH, IO riApaBiIiuHe BAlHO y MOYaTKOBUH MEepioja TBEpIAHE
Tutbkd Ha moBiTpi (7...20 amiB). [lpu 1mbpoMy, YMM CHIIBHINI TipaBiivHi
BJIACTUBOCTI, THM ITOTPIOHO MEHBINIEC BUTPUMYBATH KOHCTPYKIIIO Ha MOBITPI.

MinHIiCTe NpH  CTHCKY MAJOTiIPaBIiYHOTO BamHa 10 SMITa,
cuibHOT1IpaBaigHoro a0 10 MlTa.

BUKOpUCTOBYIOTH TifpaBiiuyHe BamHO /I8 MPUrOTYBaHHS OyaiBeIbHHX
pO3UMHIB, OETOHIB HH3BKUX KJIaciB. Y 3araJlbHOMy BHKOPHUCTOBYIOTH SK Y
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HaJ3€EMHHUX, TaK i [iI3¢eMHUX YacTHHAX Oy/iBelb.

CTiHKICTh IEMEHTHOI0 KaMEHI0

Beron, OymiBenbHUI pO3UMH Yy IHXKSHEPHHX CIHOpyJax Yy Mpoleci
eKCILTYBTBIIIT MOXYTh ITiIIaBATUCH arpeCUBHIN il 30BHIIIHBOIO CEpPeJOBHIIA:

- TpicHOI BOOH;

- MiHepaTi30BaHOI BOJH;

- COBMICHIH il BOAU 1 MOPO3Y;

- TOMEepPEeMIHHOMY 3BOJOXYBAHHIO I BUCHXAHHIO.

Cepenl KOMITOHEHTIB OETOHY, PO3UMHY LIEMEHTHMH KaMiHb HaHOLJIbII
HiTAETHCST KOPO3ii.

Beronu Ta BUpOOH i3 HUX

BeTroHOM Ha3MBalOTh INTYYHHN KaM’ sSHUM Marepial, SKMH OTPUMYIOThb Y
pesyibTaTi TBEPAHEHHs parioHaTbHO MixidpaHoi cyMilll B’sKydoro, ApiOHOro
3anoBHIOBaYa (ICOK) KPYITHOTO 3all0BHIOBaYa (11e0eHb, IPpaBiil) 1 BOIH.

Cymim ux MartepialiB 10 3aTBepIHEHHS Ha3MBalOTh OETOHHOIO CYMILIIO.
BeToH € oaHMM i3 HalBaJIMBIIIKX OyaiBeJbHUX MarepiasiB y BCIiX ALISHKaxX
cy4acHoro OyIIBHHUIITBA. OCHOBHI TNIpUYHHM ILILOMY TakKi:pi3HOMaHITHI
BIACTUBOCTI OE€TOHY, sKi OIEPKYIOTh;, IIIIXOM BHUKOPHUCTAHHS BiJNOBIAHHX
B’SKy4YMX 1 3aIlOBHIOBAYiB, 3aCTOCYBAHHSM CIIEIiaIbHUX METO/IB; MEXaHI4HOT 1
dizuko-xiMiuHoT 06pOOKH; JIerka MexaHiyHa 00poOka GeTOHHOI cyMilli; BiaOMO,
mo OETOHHA CYMIll Mae TaKy BJIACTHBICTH SIK IIACTHYHICTB, Lie JO3BOJE Oe3
3HAYHMX BUTPAT IIpalli BUTOTOBJIATH cami pi3HOMATHI 3a (OPMOIO i po3Mmipamu
BUPOOH; MOMIMBICTH IOBHOI MeXaHi3alii OGETOHHHX pOOIT; E€KOHOMIUHICTB
Getony, Tomy, mo 80...90% #Horo 06’eMy CKIaNAIOTH 3aIIOBHIOBAYI 13 MICLEBUX
KaM'sIHUX MaTepiaiB.
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[MpurotyBanus i3 6eToHHOT cymimi

[TpuroryBanHsi OeTOHHOI (200 PO3YMHHOI) CyMIINl 3BOAMTBCS JO 4)-
N03yBaHHs 1 0)- MepeMilllyBaHHSA KOMIIOHEHTIB OCTOHHOI CyMILII.

SIk mpaBWJIO, TOTYIOTH OSTOHHI CyMiIli Ha CHeliaTi3ipoBaHHUX 3aBOJax
ab0 ycraHoBKax. Y OKpEMHX BHIIAJKaX OpraHi30BYIOTh BUPOOHHUIITBO OETOHHOT
cymimni 6e3mocepenHbO Ha Oy aiBeIbHUX MaliJaHYHKaX.

CrrenianizoBani 3aBoau (OeTOHHI 3aBOJM) OIIATH Ha JBa BUIU: 3aBOIH,
AKI 3KOMIIAHOBAHi 1 MpAIfOIOTh I10 OJHOCTYIIEHEBiM cXeMmi; 3aBOaM, HKi
3KOMIIAHOBAaHi 1 MpaliolTh MO JIBYXCTYNEHEBIH cxeMi. 3aBOAM BEIMKOI
MOTYKHOCTI, K IPABHIIO, MPAIOIOTh 110 OJHOCTyIeHeBil cxemi. e 3aBoau Ha
IipUeMCTBaxX OyIiHAyCTpil. 3aBO/IH, SIKi [IPAIFOIOTh 110 OJIHOCTYIIEHEBIN CXeM,
[IPUTOTOBJIAIOTh TOBapHME OeToH Ta po3umH. Jlo3yBaHHS MartepiamiB. Bin
TOYHOCTI [O3YBaHHs 3ajJ€KHTh BIAMOBIAHICTH (AKTHYHOTO CcKIaay OeTOHY
[IPOEKTHOMY, & TAKOK ITOCTIMHICT IIbOTO CKJIALy BiJ 3amicy Jo 3amicy. TounicTh
N03yBaHHs: IS LEMEHTY, BOAU 1 106aBok - = 1%, a 175 3alOBHIOBAYIB - =
2%.

Oco61MBO BHCOKA TOYHICTE J03yBaHHs BOJM IOTPiOHA [IPU IPUTOTYBAHH]
JKOPCTKUX OETOHHMX cyMmiliedf. Bucoka TOUHICTB HOCATAcThCS IPH BaroBOMY
J03yBaHHI, TOMY HOT0 HIMPOKO BUKOPUCTOBYIOTb.

JIiist MOpUCTHX 3alTOBHIOBAYIB BUKOPUCTOBYIOTh 00’ €MHE JIO3yBaHHA - Y
TAKUX 3AMOBHIOBAYIB Iy)Ke KOJIHBAETHCS 3arajibHa IIiTbHICTb.

Ha cyuacHHX 3aBojax BaroBe JO03YBAaHHsS MaTepialiB BUKOHYEThCS Ha
yCTaHOBKAaxX aBTOMATHYHOT a00 HaIliBABTOMATHYHOI Aii.

o
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3ai300eTOHHI KOHCTPYKUIT

HoMmenkiarypa - Iié KiNbKiCTB 1 BHIH BHpPOOIB, HEOOXITHUX VI
criopy ukeHHs (6yaiBHHITBA) Oy iBIIi.

HoMeHK/IaTypa KOHCTPYKIIIH JUIs IPOMUCIIOBOTO Oy AIBHUITBA!

- 30BHIINHI KOJOHH, BHYTPIIIHI KOMOHM, MiAKpaHOBi OaikH, depmy,
[UIMTH TIOKPHUTTS, 30BHILIHI CTIHOBI TaHeri, n06ipHi enemeHTH — GYHIaMEHTHI
Oayku, (axBepKOBI KOJIOHH.

HoMeHKIIaTypa KOHCTPYKUIH JUTS KUTI0BOTO Oy/IBHUITBA;

- 30BHIIIHI MaHesl MpUMilleHb TiBaTy, BHYTpIlIHI naHesi MpUMIIIEHb
nijBaly, TUIMTH MEPEKPUTTS 1By, 30BHILIHI crinosi naneni (3C), BHYTpIIIHI
crinosi mameni (BC), mamtu mepexputts (IIT), CTiHOBI nageyn TEXHIYHOTO
TOBEPXY, IUIMTH [EPEKPHTTS TEXHIYHOIO MOBEPXY, [apareTHl IJIMTH, SIEMCHTH
CXOJIHH, eJIEMEHTH IIaxTH JTi(TIB, caHiTapHO-TeXHi4YHI1 OJIOKH.

12

Jlerki Getonn. Texmosorist oTpHManHs. 3acTocyBaHHsA Y Oy 1iBHHUTBI

BusnauenHns  kiaacubikamii  Hi3gproBaTHX — OETOHIB. OcobuBocTi
HI3ZpIOBATOr0 GeTOHY sK OymiBETLHOTO MaTepialy. 3HayeHHs HI3APIOBaTUX
GeToHis s iHAycTpianpHOro OyaiBHHUTBA. Martepianmu A Hi3IPIOBATHX
Geronis. IlemeHTH, micku, mebiHp Ta rpabiff, ix BJIACTHBOCTI Ta BMMOTH, SIKI
pe’ ABNAIOTBCS [0 HHX SK CKIAJOBUX HI3IPIOBATOrO Oerony. Boma s
saMilTyBaHHs GETOHHUX CyMilelf Ta IOMBAHHS HI3PIOBATOTO OeToHy.

3pydHOYKIIIaIbHICTh, JIErKOYK/IAIalbHICTh HI3ApIOBATUX OETOHHHUX
cyMimei: IIaCTHYHICTh, CTIMKICTh MPOTH PO3IIAPYBAHHSA, MCTOIM OLIHKH LHUX
BJIACTUBOCTEH.

Mimmicts GeToHy. 3anekHicTh MIHHOCTI Hi3JPIOBATOr0 OETOHY BijL
FOJOBHHX (AaKTOPiB: MapKH LIEMEHTY, LEMCHTHO-BOIHOTO CIIiBBIIHOLIECHHA Ta
SIKOCTI 3aITOBHIOBAYIB.

[IpUHIMIH  PO3PaxXyHKOBO-KCTIEPHMEHTAIIBHOIO  METO/a  BH3HAUCHHS
CKJIaZy Hi3ApIoBaToro GeToHy 3a1aHoi MilHOCTI. Bupo6uuui (pakToph CKOHOMIKH
HI3JprOBAaTUX OETOHIB: BHOIP [IeMEHTIB Ta 3allOBHIOBAYIB, 3aXOJH IO EKOHOMII
[IEMEHTY.

Bryme crocoby TPUrOTYBaHHA Ta YINiIbHEHHsS OCTOHHOI cymimi Ha
SKiCTh 1 €KOHOMIYHICTH Hi3mproBaToro OeToHy. Jlo3yBaHHS Ta IepeMilTyBaHH
ckrnanosux. Cy4acHi O€TOHHI 3aBOJIM.

Temroizoasiuiiini matepiaau. Kinacudixkauis

BaraspHU XapakTep Oy/0BH TEIIOI30MAIIAHIX MarepiaiiB Ta OCHOBHI
BIMOrH 10 HuX. Kiracubikalis TemIoi3osUifiHuX MatepiaiiB Ta BUPOOIB.
TexHIKO-eKOHOMIUHE 3HadeHHs TEILIOI3ONANINHMX MaTepialniB Ta BUPOOIB B
OyniBHuITBI. [TepcreKTHBY BUPOOHHIITBA Ta 3aCTOCYBAHHS.

HalfBayk MBIl TErUIoi3osiiiiHi  BApoOU 13 OpraHidHol CHPOBHMHH.
JlepeBHHHO-BOJIOKHHUCTI 1 JCpPEeBUHHO-CTPYKKOBI ILIHTH. ®i6poniT, MIUTH 13
ouepery, Topdsni nuTy. Teruoi3omsiuiiini MaTepiay i3 miacTvac.

HaifBask/THBII TEmIoi30ALiiHI MaTepiany Ta BUPOOHM i3 HEOpraHI4HOI
cupoByHH. MiHepaibHa BaTa Ta BUPOOH 3 Hel. TennoizoauiiHi Marepiany i3
Hi3proBatix GeTonis. ['asocksio. Temmoizomsmuitti MaTepia Ha OCHOBI a30ecTa.

14

Marepiaau Ta BUPOOH i3 1epeBHHH
B 3aJIe)KHOCTI Bifl CTyICHs TepepoOKH PO3PI3HAIOTH!
s Marepianu i3 AepeBHHH, AKi OTPUMYIOTH LIIAXOM MeXaHIYHOI
06pobku croBOypiB aepesa. Lle OpeBHa Ta nijoMaTepiain.
2. TotoBi BUpOOH Ta KOHCTPYKIIL. [X BUrOTOBJAIOTH y 3aBOJICHKUX
ymoBax. Lle 36ipHi GyIMHKH, OKpeMi aeTani s 6yIHHKIB, KI€€H] KOHCTPYKII]
(Ganku, hepmH Ta iH.).
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3. CuHTeTH4HI MaTepiay i3 JepeBHHH. X OTPUMYIOTh LUIAXOM [IyGOKOL
nepepoOKM JepeBHHH. Y I[OMY BHIAAKy y HepepoOlli BHKOPUCTOBYIOTHCS
BiZIXOaH i HaBiTh Kopa.BHKOPUCTOBYIOUM BIIAXOAW AEPEBHHU PA30OM 3 KIICSIMHU,
MiHEpATbHUMM i OpPraHiYHUMH B’sUKYYHMH, MOJKHA BHTOTOBJITH MaTepiaiu Ta
BHpOOM,  AKi 32  BIACTUBOCTAMH  HE  IOCTYNAIOTBCA  JIEPEBUHI
(IepeBHHOBOIOKHUCTI ITUTH, GaHepa, apOoIiT).

15

Marepiaju Ta BUpOOH i3 IVIACTHYHHX MacC

OCHOBHi KOMIIOHEHTH IUIQCTHYHHX Mac. 3B’S3yl0dli pEYOBHHH -
TepMOILIACTHYHI Ta TepMopeakTHBHI. HamoBHroBaui, iX BHIM Ta 3HAYCHHS B
TexHoJorii OymiBeNbHHX MarepiamiB i3 miactmac. [IpHHIUIK BHTOTOBICHHS
BHpOOiB i3 miactuunux Mac. OcHosHi BractuBocTi mmactmac. IlineHicTs Ta
MinHicTs. KoedirmienT koHcTpykTHBHOI sikocTi. JledopMaTHBHI BJIACTHBOCTI.
3aIeKHICTh MEXaHIUHMX BIACTHBOCTEH Bix TemmepaTypu. BomosOupanmus,
BOJIOCTIMKICTD, XIMIUHA CTIMKICTE. !

HaifBa)x MBIl BUAM MJIACTMACOBUX OYIiBETbHHX MaTepianiB Ta BUPOOiB
11X 3HAUeHHS y OY/IIBHHUIITBI.

Martepianu a1g migmord. JliHoteym, #oro pisHoBuAHOCTI. [lnuTo4Hi
MaTepiand IS MUTOTH, 1X BHOM. MacTHKM A7 BIAIUTyBaHHs OE€3IIOBHOI
I1JITOTH.

CaniTapHO-TexHiuHi MaTepiamu, BHpPOOM Ta oOnagHaHHA, TpyOu Ta
TpyOOTIPOBOH.

Temoizonsniitni Marepianmu. Hisaprosari miactmacu. [TopoyTBoprosaui,
ix Buau. TeXHoOris OTpMMAaHHS Hi3IPIOBATHX TEILIOI3ONALIMHMX MaTtepiasis.
BoJIOKHHCTI TE10i30 I THI MaTepiaiu.

Ha

6. TEMU IPAKTUYHHUX 3AHSTD

BYaJIbHUM ITJIAHOM HE nepen6aqeﬂo

7. TEMU JJIABOPATOPHUX 3AHATb

No Tema 3aHsTh

KiabKICTD
roJuH

1 Knacudikauis cyyacHux MarepiaiiB Ta OyIiBeJIbHUX BUPOOIB

2

2 Di3uKo-MexXaHiuHi BIACTHBOCTI OyIiBEIbHIX MaTepialiB

4

3 TerutoizosiitiiiHi MaTepiam

8. CAMOCTIMHA POBOTA

Ne n/m Buna po6otu / Hazsa temu

KinpkicThb
rOIMH

1 | Hi,HFOTOBKa J0 ayJUTOPHUX 3aHATH

18

4 HIArOTOBKA JI0 KOHTPOJIBHUX 3aX0/11B

16

3 OIIpAIlOBAHHS PO3/ILIIB IIPOrpaMH, sKi

| He BHKJIQIal0ThCs Ha JICKLIfAX:

- 3araspHi BigomocTi mpo (isudHHE cTaH pedyoBHHM OydiBEIbHUX
Matepiasis;

20
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- 3MiHM BJaCTHBOCTEH CUPOBHHH BiJI CTaHy ii CTPYKTYpH;

- CyYacHI 3aBOJH IO BUTOTOBJICHHIO OyiBeIbHUX MaTepialis;

- €KOHOMIYHHH CNOCI0 MiATOTOBKM CHPOBHHH IPH BHUTOTOBJICHHI
OyniBeIbHUX BHPOOIB;

- TEXHOIOTis BHUPOOHMITBA MOKPIBENBHUX Ta TiAPOi30MsLiHHUX
MartepialiB

9. METOAU KOHTPOJIIO

MeTo11 KOHTPOJIIO 3HaHb CTY/IEHTIB: YCHUI Ta THCHMOBHIA.

10. IIOPSIIOK TA KPUTEPII OIIIHIOBAHHSI

[lincymMKoBa OLIiHKa BU3HAYAETHCS K cyMa OalliB 3a:

- NIPUCYTHICTbH (BI/IBI/IyBaHHsI) CTYJAEHTOM JEKIIiH;

- MATOTOBKY Ta aKTHBHY y4acTh y BHKOHAHHI PaKTUYHOI POOOTH;
- BIAMNOBIZI Ha 3aIIMTAHHS KOHTPOJIBHOI POGOTH (TECTiB).

BinBinyBaHHs JeKIin
[IpucyTHicTe cTyneHTa Ha /€Kil OWIHIOETECS B OOMH Oal. MaKcHMaabHA KiTbKiCTb
OamiB — 15.

BiznpinyBaHHs Ta BUKOHaHHS 1a00paToOpHOI poboTH

MakcnmalibHa KiTbKicTh GaiB 3a Bi/IBiyBaHHS Ta BUKOHAHHS O/Hi€T 1aGopaTopHOT poGOTH —
5 (KLIBKICTBb poOiT - 3).

5-4 Gamu — AKIIO CTYIEHT 3aKOHCIEKTYBAaB poOOTY, BiANOBiNAB HA 3alHTAHHS BHKIAAua,
110Ka3aBIIH 00I3HaHICTh B CyTi 1a6opaTopHOi poGOTH, B poGOTi 06JaiHAHHS Ta NPUIA/UB, 10
BUKOPUCTOBYIOTBCS IIPH BUKOHAHHI JOCTiAIB, OpaB aKTUBHY y4acTh Y BUKOHAHHI TOrO 4 iHIIOTO
J0CITIy Ta OIpAaIFOBaHHI OTPUMAaHUX PE3yIIbTATIB.

4-3 Oanm — SKIIO CTYAEHT 3aKOHCIIEKTYBaB po0OTY, ale y Bi/UIOBIi Ha 3allMTaHHS BUKII4/1aua
Maji MICIe TIOMMIIKH, SKi HE BILTMBAIOTh, B LLIOMY, Ha yCIilIHE BUKOHAHHS MPAaKTHUHO! poGOTH,
NpUHMaB aKTUBHY y4acThb y BHKOHAHHI TOTO 4YM IHINOTO JOCTIZY Ta OMPALIOBAHHI OTPUMAHHX
pe3yJIbTaTiB.

3-2 Gamu — SKIIO CTYCHT 3aKOHCNIEKTYBaB poOOTy, ajle y BiAMOBI/l Ha 3alHTAHHS BHK/Ianaya
Maiy MiClie PMHIMIOBI MOMMIKH, @ TAKOX OIYCKATHCh MOMMIKM NPM BHKOHAHHI OCTIAIB Ta
OIIPaIllOBaHHI OTPUMAHUX PE3YJIbTATIB.

2-1 Gan — AKIIO CTYIEHT 3aKOHCIICKTYBaB poOOTY, ajle BiIMOBHBCS BiAIIOBIAATH Ha 3aIUTAHHS
BHKJaJ1a4a, POSIBUB HeA0aTiCTh IPH BUKOHAHHI TPAKTUYHOI pOGOTH.

MakcumaapHa KibKicTh Oaiis — 13.

KonTponsHa poboTa
o cxi1a7y KOHTPOIBHOT POGOTH BKIIFOUEHO 5 3alUTaHb, HA SKi CTY/IEHT 3a00B’ A3aHuil 1aTh y
MUCBMOBIH (opmi Binmomimi. MakcumanbHa KinbKicTh GaniB mpu BHYEpNHiH Bimmosimi Ha ome
3anuTaHHs — 14.
KipkicTs 6aniB 3a SKIiCTh Bi/IMOBIJII HA OJIHE 3AITUTAHHS CK/IAMAE:
14 GamiB — CcTyOeHT JaB BHYEpIaHy BIAMOBIAL HA 3aMMTaHHA, MPUBIB HEOOXIHI 3aIeKHOCTI,
rpadiky, cXeMH, TEXHOJIOTI4H] TapaMeTpH, J1aB Ha HUX IPYHTOBAH| MOSCHEHHS.
13-12 GamiB — cTy/leHT naB IIOBHY BIJIIOBIIb HA 3alUTaHHS, IPUBIB HEOOXITHI 3alIe)HOCTI,
rpadiky, cXxeMHu, TeXHOJIOTIUHI TapaMeTpH, ajle He AaB JOCTATHI MOSICHEHHS 10 HHUX.
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11-10 GamiB — CTYZEHT JAaB IOBHY BIONOBiAb Ha 3alWTaHHS, aje MPHBIB TIIbKH YacTHHY
HEOOXITHUX 3aJeXHOCTel. rpadikiB, cxeMm, TEeXHOJIOTIYHHUX IapaMmeTpiB, JaB HEIOCTaTHI
HOSCHEHHS 10 HUX.

9-8 OamiB — CTYZEHT pO3KPHB CyTh 3allMTaHHS, aje y BIAMOBiAI MOMYyINEHI TOMMIKH, SKi
IIPUHIMIIOBO HE BIUIMBAIOTH HA KIHIEBY CYTh BIIOBIML. 3po0iieHa cripoba HaBecTH MOTPiOHI
3aJIEKHOCTI, rpadiku, CXeMH, TeXHOIOTIUHI MapaMeTpH.

7-6 GalTiB — CTYJEHT PO3KPUB CYTh 3allUTAHHS, ajle Y BIAMNOBIAL AOMYIIeH] HEBIPHI TIyMaYeHHS.

5-4 Gaym — CTY/JIEHT He [TOBHICTIO PO3KPHUB CYTh 3allUTAHHS, Y BIIIOBIJII JOMYIIEHI IpyOi ITOMUIIKH.

3-2 Oany — CTyZIEHT AaB HEeBIPHY BIAMOBIAL HA 3alTUTAHHS.

MakcumanbsHa KiTbKICTh OaiB 3a BIANOBIAL HAa 3aMUTaHHS KOHTPOJIBHOT poboTh — 70.

MakcuMaJIbHa KiJbpKicTs OaliB

Ne e~ ' KiitpkicTh
n/n OaiB
1 BinBinyBanHs ek 15
2 BinBimyBaHHS Ta y4acTh B BUKOHaHHI 1ab0paTopHOi poOOTH 15
3 Binnosini Ha 3amMTaHHS KOHTPOJIBHOT pOOOTH 70
Beporo 100

ITincymkoBa oniHKa BH3HAYAETHCS SIK CyMa IIOKa3HUKIB 3MiCTOBOTO MOJIYJIs 1.

IMopsinok 3apaxyBaHHSI IPONMYIIEHUX 3aHATH. 3aXUCT pedepaTy 3a TEMOIO MPOMYIIEHOTO
3aHATTA 3 JIEKUIHHOrO Kypcy abo BiNpalfoBaHHs MPONYIIEHOTO0 MPAKTUYHOTO 3aHSTTS IIISIXOM
BUKOHAHHA 3aBJAHHS 3T1IHO 3 TEMATUKOIO IIPOIYLICHOTO MPAKTUYHOTO 3aHSTTS.
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