JEP)KABHUN BUIIIANA HABYAJBHUMI 3AKJIAL
«IPUIHINTPOBCBHKA NEP)KABHA AKAJEMISA BYIIBHUIITBA TA APXITEKTYPW»

Kadeapa TexHosori OyniBeNbHEX MaTepiasis, BAPOOIB Ta KOHCTPYKIIN
(moBHa Ha3Ba KadeapH)

CUJIABYC HABYAJBHOI JUCHUIIJITHHA
«MarTepiaJ03HABCTBO Ta TEXHOJIOTisl MaTepialiB»

(Ha3Ba HABYATbHOI IUCLUILIIHH)

CIIEIIUIBHICTE 263 «lluBiibHA O€3IEKa»
(wnop i HAa3Ba HAMPAMY MiArOTOBKH abo CrELiaTbHOCTI)

ocBiTHBO-TIpodeciiiHa mporpama  OXopoHa mpari
(Ha3Ba OCBITHBOI IIPOTPAMH)

OCBITHIN CTYIiHB Oakanas
(Ha3Ba OCBITHBOTO CTYIIEH)
dopma HaBYaHHS ICHHA
(meHHa, 3a04Ha, BEUIPHA)
PO3pOOHUK Jexrta Tersna MuxkosaiBHa

(npi3BuuLe, iM’s1, IO OaTBKOBI)

1. AHOTAIISI HABYAJIBHOT TACIUILITHHA
OXOIUTIOE TEOPeTHUHHI Ta MPAKTHYHWH Marepiaji, HEOOXIAHMX JUld BHKODHCTAHHS
OymiBeIbHHUX MaTep1amB MIPOEKTYBaHHS, H06y,u0131/1 1 excmmyaramii CIOpYI. PO3HII/Ip}O€
YSBIEHHS IPO B32EMO3B’S30K CKJIAly, CTPYKTYPHU I BJIACTHBOCTEH 6ymBeJ1anx MaTeplaJ'IlB
OTpAMaHHS 3HAHb 1 METOIMKHM BHIPOOYBaHHs OyIiBEIbHMX MarepiaiiB, OIIHKH IX
BIIACTHUBOCTEH.

2. 3MICT HABYAJIbHOI AMCLHUANITHA

TlNogunau | Kpenutu Cemectp
11
Bcroro rouH 3a HaBYaJILHUM IJIAHOM, 3 HUX: 90 3 90
AyAUTOPHI 3aHATTH, Y T.4: 30 30
JIeKIii 22 22
n1abopaTtopHi poboTH 8 8
IIPAKTHYHI 3aHSTTS - -
CamocrTiiina pobdoTa, y T.4: 60 60
iArOTOBKA A0 ayIUTOPHUX 3aHATH 26 26
MiJIrOTOBKA 110 KOHTPOJIBHHUX 3aX0J1iB 14 14
BUKOHAHHS KypPCOBOTO IPOEKTY abo podoTH - -
OIPALIOBaHHsA PO3/ILTiB IPOrPaMH, AKi 20 20
He BUKJIAJAr0ThCsI Ha JIEKLISAX
®opMa niICyMKOBOro KOHTPOJII0 3aiik
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3. CTUCJIMI OIMUC HABYAJBHOI TUCHUILJIITHA

Mema 6UBUECHHA OUCUUNTIHU = BUKJIaIaHHS HaBYAJILHOT JACHIHTLTIHY
«Mamepianosnascmeo ma mexnonozis mamepianie» € HAOYTTA 3HAHb, HEOOXIAHHX s
3aCTOCYBAHHS Oy/liBelbHMX MarepialiB, HPOEKTYBaHHS, MOOy/J0BM 1 eKCIUTyaTamii CIOpY..
Po3MMpeHHs YABNEHHS MpPO B3aEMO3B’A30K CKIaLy, CTPYKTYPH 1 BIACTHBOCTEH OyIIBEIbHUX
MarepianiB. OTpUMaHHS 3HaHb i METOAMK BHIPOOYBAHHS OyIiBETbHUX MAaTepiaiiB, OLIHKA iX
BJIACTUBOCTEH.

3ae0anna — BUBUEHHS JUCLMIULIHU «MamepianosHagcmeo ma mexmonozis mamepianiey €
3aCBOEHHS 3HAHb Ta MPUIOAHHA HABHYOK 3aCTOCYBaHHS OyIiBeTbHMX MaTepialiB, BU3HAYCHHS IX
(isMuHMX | MEXaHIYHHUX BIACTHBOCTEH Ta TEXHOJIOTI BADOOHHIITBA.

‘TlpepexBi3uTH THCHUILTIHH.

«Ximisy, «TexHOIOTis OyAiBETBHOr0 BAPOOHUITBAY, «Be3neka JKUTTEMATBHOCTIY.

IocTpeKkBi3UTH JUCHMILIIHY. _

«ITpomucnoBa ekomoris», «Besmeka ekciuTyatanii Oymisens 1 cmopya», «besmeka
eKcIIIyaTallii OyaiBesb 1 CHoOpyI».

KomnereHTHOCTI.
3aranbii kommerentHocti: 3K 06. 37aTHiCTh 10 MHOLIyKy, OOpoONCHHS Ta aHAT3y iHQopmarii 3
pisamx wkepen. 3K 08. 3naTHicTh mpautoBaTy sK B KoMaHai, Tak i apTonoMHO. 3K 10. TlparseHms 1o
30eperkeHHs HaBKOMIIHBOro ceperosuima. 3K 11. 31aTHicTh 3acTOCOBYBATH 3HAHHS Ta HABUUKH
BUKOPHCTAHHS iH(OPMAIifHUX |1 KOMyHIKAUifHHX TEXHOIOTIH y TNPAKTHYHIA JisSIBHOCTI.
3K 12. 31aTHicTh 10 BH3HAYEHOCTI # HAMOJEITMBOCTI WIOAO BHPILICHHS IOCTaBIEHUX 3aBIAHb i
B3siTHX 0008 3kiB. 3K 13. 31aTHICTH BUSBIISITH, CTABUTH Ta BUPIIIYyBaTH MPOOJIEMHU.

Crenianpni (paxopi, npexmerni) wommnerentrocti: [1K 29. 3maThicTs amaniyBaTtd OCHOBHI
MpOLecH, IO MAIOTh MiClle MpH il BpaKAOYMX YHHHHMKIB Ha MOBENIHKY MaTepiamiB Iy
BU3HAUEHHS 3aCO01B 3aXUCTY IPAIFOIOYHX.

PesyabTaTn HapuaHua: PH21. Amdamisysatd 1 OOIPYHTOBYBAaTH — iHJKEHEDHO-TEXHIYHI Ta
OpraHi3amiifHi 3aX0MM IIOJO IMBLUIBHOIO 3aXKCTY, TEXHOIEHHOI Ta MPOMMCIIOBOI Oe3lekn Ha 00'eKTax
ta Teputopisx. PH 26. 3HaTé BJIACTMBOCTI TOPIOYMX DPEYOBMH i MarepialiB, MEXaHi3M BHHHMKHCHH:
TpoIeciB TOPIHHS 1 BAOYXY.

3anaHoBaHi pe3yJbTaTH HaB4YaHHS (BiAMOBiAHO 10 OCBITHLO-MpodeciiiHOl nporpamu
«Oxopona mpani» CBO IIJIABA 263 6-2020): IIPH 20, a came B pe3ylbTaTi BUBYCHHS
HABYAIbHOI TUCIUILIIHYA CTYJCHT IIOBUHEH

3Hamu:

- OCHOBHI HAaIpsAMKH pO3BMTKY Oy/iBEJbHMX MarepialiB 1 KOHCTPYKIH, METO1H
I IBULICHHS iX SKOCTI i €eKTUBHOCTI;

- B3aEMO3B’SI30K CKJIamy, CTPYKTYpH 1 BIAaCTHBOCTEH Matepiamy, NPHHLMIHE OLIHKH
[MOKA3HUKIB SKOCTI;

- METOIHM ONTHMi3alii CTPYKTYpH i BIACTHBOCTEH NI OTPUMAHHS MaTepiany 3 3alaHuMu
BJIACTHBOCTSIMH;

- TexXHIKO eKOHOMIUHI XapaKTepUCTHKH Oy/iBeJIbHHX MarepianiB, IX 3acToCyBaHHI Ta
TEXHOJIOT110 BUTOTOBJICHHS BUPOO1B;

- BIUIHB BIACTHBOCTeH OY/iBENbHHX MAarepiaqiB Ha [OBrOBIYHICTb 1 HaIiMHICTH
Oy liBeIbHUX KOHCTPYKILiH, METOU 3aXHCTY IX Bl KOPO3ii;

- 3aXOJIH I0JI0 OXOPOHHM HABKOJUIIHBOTO CEPEIOBHINA I OXOPOHH Ipalli IpY BUTOTOBJICHHI |
3aCTOCYBaHHI MaTepialiB i BUPOOIB.

eMimu:

- OLIHIOBATH YMOBH €KCILTyaTallii MaTepially B KOHCTPYKIUIl i CIOpYyZi, KOPHCTYIOYHCH
HOPMATHBHUMH JOKYMEHTAaMH, BU3HAYUTH CTYIiHb arpeCHBHOTO BILIBY CEPeIOBHIIA (XIMIYHOL,
(izuunol, 6i0J0TTYHOT KOPO3ii);

- BUKOPHUCTOBYBATH METOIMKH BUITPOOYBaHHs OyIiBEelIbHUX MaTepiallis;



- 00paTd ONTHMAIBHUM MaTepian A 3aCTOCYBaHHS IIPU BHKOHAHHI pOOIT Ta BUTOTOBJICHHI
KOHCTPYKIIiH;

- BCTAHOBHTH BHMOTH IO MaTepiany 3a: IPH3HAUCHHSIM, TEXHOJIOTIUHICTIO, MEeXaHIYHUMU
BJIACTHBOCTSAMH, JOBTOBIUHICTIO, HAMIMHICTIO Ta 1H.;

- BU3HAYUTH ONITUMATbHI YMOBH 3aCTOCYBaHHS MaTepiay.

MeTtoau HaB4YaHHs. [[pakTHUHUIA, HAOUHUH, CIIOBECHUH, poOOTa 3 KHUTOIO

dopmu HaBYAHHS: ayUTOPHA, [103aayUTOPHA, TPYIIOBA, IHIUBITyalIbHA.

4. CTPYKTYPA (TEMATUYHUH IUVIAH) AUCIUATLITHA

. o KinpKiCTh TOIHH, Y TOMY YHCII
Hazpa 3MicTOBHHX MOJTYJIIB 1 TeM :
yChOTO | 1 | I ] 1ab [ 1HI l c/p
3microBuii Moayab Nel. 3aranabHi BizoMocTi npe GyaiBeTbHI MaTepiajiu
1. BaraspHi BiToMOCTI 11po OyAiBeIpHI MaTepiaau 6 ) ) 4
2. OCHOBHI BJIACTHBOCTI Oy IiBETHPHUX MaTepiaiB 6 s 4
3. [Ipupoani kam’stHiI MaTepianu 1 BUpoOn 8 2 2 4
4. Marepianu 1 BUpOOH 13 MiHEpaTbHUX PO3ILIABIB 6 2 4
5. Kepamiyni maTepiaim 4 2 2
Pa3om 3a 3micToBHM MoayJiem 1 30 10 2 18
3microBuii Moayib Ne2. MiHnepa/ibHi B’sizKy4i pe4oBUHH
1. MinepabHi B’ sDKy4l peHOBUHH 6 2 4
2. ['ipaBimiyHi B sDKYYl PEHOBHHHU 6 2 4
3. CTIMKICTh HEMEHTHOTO KaMeHIO 8 2 P 4
4. beronu Ta BUpoOHU 13 HUX 6 = 4
S. IlpuroryBanssi OeTOHHOI cyMiri 4 2 2
Pazom 3a 3MicToBHM Moayem 2 30 10 2 18
3microBuii Moay/ab Ne3. 3a/1i300eTOHHI KOHCTPYKINT
1. 3ami300eTOHHI KOHCTPYKIIT 6 2 4
2.Jlerki  Oeromm.  TexHosoris  OTpUMAaHHS. 6 “ 4
3acTocyBaHHs y OyIIBHHITBI
3. Ternoizossitini marepiamu. Kiacudikaris 8 “ 2 4
4. Marepianu Ta BUpoOH 13 TepEeBUHH 6 2 2 2
5. Marepianu Ta BUpoOH 13 IJIACTUYHUX Mac - 2 2
Pazom 3a 3micToBUM Moay./1em 3 30 10 - 16
Ycboro rojiu 90 30 8 a2
5. JIEKHIHUHI KYPC
No K_inb-
Tema 3ansth KICTh
3aH.
TOIMH
1 3arajabHi BizomocTi npo OyaiBe/bHI MaTepiaan 2

SIKICTB, TOBTOBIUHICTE Ta BapTiCTh OYAiBEIb 3alekaTh BiJ BIpHOrO BUOOPY 1
3aCTOCYBaHHS OyIiBembHHX MarepiamiB. /[ng Toro, Imo0 palioHAIBHO
BUKOPUCTOBYBATU Oy/iBeIbHI Marepiaiu, Oy/iBeIbHUK 3000B’SI3aHUN 3HATH
BJIACTUBOCTI Ta IPU3HAYECHHS KOKHOIO 3 HUX.

[lpu BupimieHHI WX 3aga4 OyAiBEeNPHHK IIOBHHEH BMITH OLIHIOBAaTH
BJIACTHBOCTI MaTepialiB YHCIOBUMH IIOKa3HHKaMH 1 jJ00pe po30uparucs B
METOJIUYHHUX IPUHIIHUIAX IX BUPIIICHHS (BU3HAYCHHS).
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Kypc Oy/liBenbHEX — MarepialiB GasyeTbcsi Ha Py JUACIIUTUIIH
3arabHOTEOPETHYHOrO IuKia (Ximif, ¢isuk, reosorii, MareMaTHlli, OIopY
MarepianiB) # B CBOIO Hepry, TICHO 3B’S3aHMIl 3 JPYTMMH IUCHMILTIHAMH,
SBIIAIOUNCh 0a30r0 juis ix BusBieHHs (OyniBenbHI KOHCTPYKIIT, apxiTeKTypa,
TeXHOJIOTis OyAiBETbHOIO BUPOOHUITBA, exoHOMIKa OyIiBHHLTBA Ta iH.).

ByniBenbHi MaTepiany - Le PEHOBHHU pi3HOMaHITHI 32 CKJaJoM, CTPYKTYDI,
dbopmi, Bi3HKO-MEXaHIYHUM BIACTUBOCTSM, BIXiTHOIO CHPOBMHOO i TEXHOJOTI
BUPOOHMIITBA, SKi 3aCTOCOBYIOTBCS B YKUTIOBO-LUBLILHOMY, IIPOMHCIOBOMY,
CLTBCBKOMY, TiAPOTEXHIYHOMY, LIIIXOBOMY i cremianpHUX BUAAxX OyIiBHHLITBA
(1leMeHT, IICOK, TiIc).

ByniBenpHEMH BHpOOaMH HA3HBAIOTH OKpeMi €JIEMEHTH, BUTOTOBJICHI 3
GymiBenbHEX MaTepianiB (HampHKIAZL, 3aTi300eTOHHA TUIATA BUTOTOBIEHA 13
lleMeHTy, MicKy, lieOeHI0 i BOJM, BOHA apMOBaHa CTAILHHMH CTEPKHAMHU
(ciTkamu, KapKacaMu).

BymiBeNbHMMH KOHCTPYKIISIMH 3aBE[CHO Ha3HBATH CICMCHTH OyniBens 1
CHOpYZ, SKi BUIOTOBIEHI i3 OyiBeIbHHX Marepianie i BupoOiB (00’eMHI
elTeMeHTH OYiBenb, 3a1i300¢ToHH] hepm i iH.).

OCHOBHI BI1acTUBOCTI Oy1iBeILHIX MaTepiatiB

ByniBenbHI Marepianu B KOHCTPYKIisix OymiBenb 1 CIOpYA 3a3HAIOTH
BIUTHBY HACTYNHHX (aKTopiB: Mexamiumi i, ¢iswumi Ail; Ximiusi i
GakTepoJIOrivHi Aii.

Lli hakTOpH BUKJIMKAIOTH Y MaTepianax HarpyrH, CTPYKTYPHI i ximiyHi
3MiHH, SKI MOKYTh MOTIPHIATH 1X BJIACTHUBOCTI 1 BUKJIUKATU PyHHYBaHHS.

3HaHHA BJACTHBOCTel MarepiaiiB i yMOB IX eKcIuTyaTaliii J103BOJISIOTh
BipHO BUOpATH 1 BAKOPUCTATH Matepialn [y CIopya.

Tlepen TuM, SK BHKOPHCTOBYBatd OyIb akuil OyaiBenbHHI MaTepial,
HEOOXiIHO XOPOIIO BUBYATH Ha Ieil MaTepiall cTaH1apT a6o TexHiuHi ymoBu. be3
TaKUX JOKYMCHTIB 3aCTOCOBYBATH 6yniBesbHI MaTepiann 3a00pOHEHO.

[pupoani kam’siHi MaTepia/ i BUPOOH

O60J10HKA 3eMHOT Kyl - 3eMHa Kopa.

3eMHa KOpa CKIANAETHCS i3 TIPCHKUX OpiA.

[ipchKOIO  MOPOJIOI0  HA3MBAKOTh MiHepaibHy PpEHYOBHHY TOCTIHHOIO
cKrady, SKa CKIANaeThes i3 omHoro ado JeKiIPKOX MiHepasiB (TpaHiT, 6asansbT,
MapMmyp, TpaBiii).

['ipcbka 1opoja, siKa CKJIalaeThes i3 OMHOro MiHEpajly Ha3WBAETBHCH
MOHOMIHEPaTbHOIO (KBapLEBUH MICOK, rirnc, BamHsK 1 iH.).

IipceKa MOpoJa, AKa CKIAJaeThes i3 meximTpKOX MiHepasiB, Ha3HBAETHCS
nosiMiHepanbHOO (rpaHit, 6a3anbt, niabdas Ta iH.).

MiHepanoM Ha3HBaKOTh IPUPOIHE TLIO, OHOpi/HE 32 XIMIYHUM CKIIaTI0OM
i (pi3MUHUMHU BIACTHBOCTAMH (mo7IbOBI IIMaTH, KBapl, Tinc). Mixepart sBISEThCA
POAYKTOM (hi3HKO-XiMIYHIX TIpoIeCiB, sKi BLIOYBAOTHCS (3/1IHCHIOIOTECH) B
3eMHi# KOpi.

Marepiaiau i BHpOOM i3 MiHEpaIbLHHX pO3MIABIB

Marepianu i BHpoOH IiNATBCS HA Taki BUOH: CKJIO i BHPOOM 13 CKIa;
ciTanu i moTaKociTamu; JMHTI Kam'sHi BHpoOHM (Kam siHE JIMTBO); JIUTI IITAKOBI
BUpPOOH (IIITAKOBE JUTBO).

J{71st BUpPOOHUIITBA CKJIa BUKOPUCTOBYIOTE!

1. OCHOBHI CHpOBHMHHI MaTepianu, 10 HHX BIHOCSTH. KBApLEBHH MiCOK
G0 MeleHi mmickoBuKH 1 kBapruTH (kpemHesem SiO2 ); [10JIOBI LIITATH, KAOJIiH
(rauH03eM Al O3 ); Kpelina abo MapMyp, BalHAK, JOJOMIT (OKCHIN KaJbLIiio
Ca0O i MqO).

2. JlomoMmikHi CHpOBHHHI Mareplajy. Ix momaroTh y IIMXTY JUIS

[

_




[IPUCKOPEHHS BApKM CKJa 1 OJepyKaHHs HeOOXIIHHX BiIactuBocTed. Jlo HHUX
BIIHOCATB: OCBIT/IOBadi - 1€ cyibdaT HATpilo i aMOHII0. BOHM BUIAIAIOTH i3
CKJIOMAcH Ta3oBi My3ipi; IIyIIHAKE - L€ CHOMykd (ropy i docdopy. Bounu
pOOJIATH CKJIO HEmpo30puM; OapBHHUKH - 1€ CIOIYKH K000bTy (CHHIN KOJID),
CIIONIYKM XpOMY (3€JIeHHUH), CIIONYKH Mapraniio (piomeToBHI), CIIOMYKH 3aii3a
(KOpUYHEBHH).

Kepamiuni maTepiaau

Kepamiuyni marepianu € caMUMH PO3MOBCHOKCHUMH Marepiagamu, i,
B3araii, KO>KHMU 13 Hac 3ycTpiuaBcs 3 HHMH B IIOBCAKICHHOMY KHATTL - 1I€
1eria, 06 IMIIOBATBHI TUIMTKY, IUTTKY IS [UTOTH Ta 1H.

Kepawmiuni marepiann - 1e ofHi i3 cTapoJaBHixX Oy/iBeIbHHX MaTepiais
- BOHH 3aCTOCOBYBAIUCH B OYIiBHUITBI Oi/blle 5 THC. POKiIB TOMY.

MeHi 0COOIUBO MPUXOIUIOCH OAYUTH CIIOPYIH, no6yxosani 2500...3000
pokis Tomy. Lle mederti y nenTpanpHux Kapakymax.

Benukuii BKIaj (BHECOK) BHECIH B PO3BHTOK KEPaMIYHOIO BUPOOHMIITBA:
axkan. B.l. Bepuancekwui, akana. ILIL BynHikoB.

Temep pO3TISSHEMO OCHOBHI BH3HAYCHHS! KepaMiYHHMH Ha3HBalOTh
IITy4yHi Kam’siHi Martepiaiy, sKi BATOTOBJIAIOTH i3 TJIMHAHUX CyMILIEH IIJISXOM
dopMyBaHHs, CYIIIHHS i TOAATBIIOTO BUIIATIOBAHHSL.

lle BM3HAYEHHs € BIIHOCHO YMOBHHM, TOMYy, MO € TEXHOIIOTl, 1e
dhopMyIOTh BUpOOH i3 HANIBCYXUX CYMILICH. Toxi omepartis cyuriHHs BUpoOiB 13
TexHOOrii BHKITIOUEHA (HamiBcyxe GOpMYBaHHS). CaixkooTdopMOBaHi BHPOOH
HA3UBAIOTh - CHUPLEM.

Minepa/bHi B’szKy4i pe40BHHI

MiHepalbHMMH B'SDKy9MMH PEYOBHHAMU HA3UBAIOTH TIOPOIIKOBH IHI
MaTepiaiam, sKi TCIas 3MilIyBaHHS 3 BOJOIO YyTBOPIOIOTH ticro. Ile TicTo
TOCTYIIOBO TY’KaBie, 3aTBepAiBac i MepeXO/UTh B KAMHEBUHHH CTaH (BamHo,
rime, meMeHT). MiHepaiabHi B’SKydli BHKOPHCTOBYIOTH B cyMmimi 3 BOIOKO 1
3anoBHIOBaYaMH. B’skydi B cymilmi 3 JIpiOHHUM 3allOBHIOBAYEM (mcKoM) JTar0Th
posunn. Cywmimi B’sbKydoro, ApIOHOrO  3aMoBHIOBAYa (micka), KpyIHOI'O
3amoBHIOBaYa (I[€OEHI0, IPaBil0) 1 BOAM HA3MBAOTH OETOHOM (6GeTOHHOIO
cymimmo). BukoprcTaHHS B’ sDKY4OrO B cyMiIln 3 3aroBHIOBaYaM# 00YMOBICHO
JIBOMA FOJIOBHUMU TTPUYUHAMHU:

[lepia mpuuMHA - L€ IPHYMHA EKOHOMIYHOTO XapakTepy - BapTICTh
B’ SOKYHOTO BiJIHOCHO Beiuka. Tomy JUIs 3HMKCHHS BaprocTi BHUpoOH abo
KOHCTPYKLiT He0OXiTHO BUTOTOBIISTH 3 MiHIMATBHOIO BUTPATOIO B’ SKYHOTrO.

Jlpyra npuuMHa - 1€ IPHYMHA TEXHIYHOTO XapaKTepy. CmpaBa BTOMY,
[0 B’SDKYYi PEYOBMHH y BUITIAAL TicTa Oe3 3aII0OBHIOBAYiB IIPM TBEPIHEHHI Ha
IOBITpi JaIOTh BEIMKY YCalIKy, a IpH TBepAHEHH] y Boai yxe Habyxarots. Lle
SBHUIIE CIIOCTEPIraeThCs i Mil IIEFO TEIIOBONOTOCHUX 3MiH.

Benuka ycajka, a TakoX HaOyxaHHs IPUBOJATE JIO yTBOPECHHA TPILIHH 1
IPHCKOPEHOMY pYHHYBaHHIO.

Iinpasivni B’sKy4i pe40BHHH

Skmo s OJepKaHHA OyAiBeNbHOro BamHa (MOBITPSHOIO BaIlHA)
BUKOPHCTOBYIOTh BITHOCHO YHCTHH BamHAK - BMICT TVIMHHUCTHX JOMIIIOK 0
6%, TO Ul BUPOOHMIITBA TiAPBIIYHOTO BallHA BUKOPUCTOBYIOTE BAIIHAKH, K1
MAIOTh y cBoeMy ckaani 8...20% TITHHUCTHX AOMIIIOK.

BUnanooTh IipaBiivyHe BalHO Yy MIAXTHHUX MeYax Mpu t = 400...1000°C,
BHKOPHUCTOBYIOTH Kycku 60...150 mm.

[liclis BUMATIOBAHHS BAITHO MOAPIOHIOIOTH ¥ APOOHJIKAX, & Mics LBOro
racsiTh y BarHsIHE TICTO.

[ToTpi6HO 3HATH, IO TiJpaBiiyHe BAIHO Y [IOYATKOBHUI IepioJ] TBEP/IHE
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tinpka Ha nositpi (7...20 nauiB). Ilpn npomy, 4uM CHIBHIII TipaBIiuHi
BJIACTHBOCTI, THM IIOTPIGHO MEHBIIE BATPHMYBATH KOHCTPYKIIIO HA MOBITPI.
MilHicTh IpHM  CTHCKY MAIOTiApaBIiyHOrO BamHa IO SMIla,
cutpHOTiApassiyaoro go 10 MITa.
BHKOpUCTOBYIOTh TifpapidHe BalHO [/ NPUTOTYBaHHA OyaiBeJIbHUX
pO3uMHiB, GETOHIB HHU3BKHX K1aciB. Y 3aralbHOMY BHKOPHCTOBYIOTH AK Y
HA3eMHHX, TaK 1 I113€MHUX YaCTHHAX Oy/IiBEIb.

CriiikicTh IEMEHTHOI0 KAMEHIO

Beron, OyniBenbHUiI pPO3YMH Yy IHXXEHEPHHX CIOpyIax 'y porieci
eKCIUTYBTBIIIT MOKYTb ITiJUTABATHCH ArPECHBHIM il 30BHIIIHBOTO CEPEIOBHUINA:

- TpiCHOI BOOH,

- MiHepaTi30BaHOI BOIH;

- coBMiCHIH il Boa# 1 MOpPO3Y;

- [OIepeMiHHOMY 3BOJIOKYBAHHIO | BUCHXaHHIO.

Cepesl KOMIIOHEHTIB GETOHY, PO3YMHY LEMCHTHHH KaMiHb HaHGimbII
MigaacThesl KOpo3il.

Beronn Ta BUPOOH i3 HHX

BeTOHOM HA3MBAIOTH IITYYHMH KaM sSHHE Marepial, sSKUid OTPUMYIOTh y
pe3yIbTaTi TBEPAHCHHS pallioHaNbHO MifiOpaHOl cymimmi B’spKydoro, ApiGHOro
3amoBHIOBaYA (MICOK) KPYIHOTO 3anoBHIOBava (ebeHb, rpasiii) i BOIH.

CyMillI X MaTepiaiB 0 3aTBEPIHEHHS HA3MBAIOTH OETOHHOIO CYMIIIIIO.
BeToH € OIHHM i3 HAWBaXIMBIIMX OymiBeNbHHX MaTepialiB y BCiX ALIIHKAX
cyyacHoro OyIiBHMUTBA. OCHOBHI [IPHYMHHM [BOMY TaKi:pi3HOMAaHITHI
BJIACTMBOCTI OE€TOHY, SIKI OJIEP)KYIOTb; MLLISXOM BHKOPHUCTAHHA BI/IMOBIAHUX
B SUKY4YMX 1 3a[OBHIOBAUiB, 3aCTOCYBAaHHAM CrelialbHIX METOIB; MEXaHIYHO] 1
(hizuKo-xiMiuHOi 06pOOKH; Jerka MeXaHi4Ha 06pobka 6eTOHHOT CyMilli; BiIOMO,
0 GeTOHHA CyMilI Mae TaKy BIACTUBICTH SIK TUIACTHYHICTE; M€ JIO3BOJIE oe3
3HAYHMX BHTPAT IIpalli BUTOTOBISTH caMi pisHOMATHI 3a dopmoro i pozmipamu
BHPOOH; MOYKTMBICTH IIOBHOI MexaHisaili OETOHHHX po0iT, EeKOHOMIYHICTb
6etony, Tomy, 1o 80...90% iforo 06’eMy CKIaIarOTh 3aII0BHIOBAYI 13 MICLIEBHX
KaM’ SHUX MaTepiaib.
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IpuroTyBaHHs i3 GeTOHHOT cyminIi

IIpurotysanns GeToHHOI (a0 PO3YMHHOI) cyMmimi 3BOTUTBCS 1O a)-
N03yBaHHS i 6)- mepeMillyBaHHS KOMIIOHEHTIB OETOHHOT CyMiI.

SIk TpaBHIIO, TOTYIOTH OETOHHI CyMiIIi Ha CIeliali3ipoBaHHKMX 3aBOJIax
a0 yCTaHOBKAX. Y OKPEMHX BHIIAJKaX OPraHi3oBYIOTb BHUPOOHHITBO OeTOHHOI
cymimi 6e3mocepeHbO Ha OyAiBEIbHUX MaiJaHIMKaXx.

CremianizoBani 3aBoau (6eTOHHI 3aBO/M) [IATh HA JiBA BH/IU: 3aBOJH,
gKi 3KOMIAHOBAHI | MpAIIoOOTh MO OAHOCTYIEHEBill cXemi; 3aBOIH, SKi
3KOMIAHOBaHi | MpPALIOIOTH IO ABYXCTyNEHeBil cxemi. 3aBOAM BEMHKOI
MOTYXHOCTI, K IPABHJIO, TIPALEOIOTH 110 OIHOCTYIeHeBiH cxemi. [le 3asoiu Ha
M ApreMcTBax OyaiHAycTpil. 3aBOMH, AKI MPALIOIOTD 11O OJHOCTYIIEHEBIN cXeMi,
[IPUTOTOBJIAIOTh TOBapHHHA O€TOH Ta po3umH. Jlo3yBaHHSA marepianiB. Bin
TOYHOCTI JO3YBaHHS 3&IEKATH BIANOBIIHICTE (AKTUYHOrO CKIALY 0eToHY
IPOEKTHOMY, a TAKO MOCTIHHICTh IOTO CKIAMy BiX 3aMicy 10 3amicy. TouHicTb
NO3YBAHHS: 1S [EMEHTY, BOIM i go6aBok - + 1%, a mms 3allOBHIOBAYiB - =+
2%:

OcoGIMBO BHCOKA TOUHICTh JO3YBAHHS BOJIM MOTPIOHA TIPU MPUTOTYBAHHI
JKOPCTKUX OETOHHUX cymimreil. BHCOKa TOYHICTb JOCATAETHCS IPH BaroBOMy
JI03yBaHHi, TOMY #0r0 MHPOKO BUKOPUCTOBYIOTE.

JI1st OPHCTHX 3aMOBHIOBAYIB BHKOPHCTOBYIOTH 00 €MHE J03YBaHHA - ¥
TAKHX 3AMOBHIOBAYIB JTy’KE KOJIMUBAETHCS 3aralbHa IIiIbHICTb.




?

Ha cyyacHMX 3aBOJax BaroBe J03yBaHHsA MaTepiajliB BHKOHY€THCS Ha
YCTaHOBKax aBTOMAaTHYHOI ab0 HalliBaBTOMAaTHYHOI Mii.
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3a/1i300eTOHHI KOHCTPYKIIT

HoMeHkiaTypa - II€ KiUIbKicTh 1 Buad BHPOOIB, HEOOXITHHX 74
cropymkeHHs (OyniBHHITBA) Oy aiBI.

HoMeHK1aTypa KOHCTPYKIIHN [IUTsl IPOMUCIOBOrO Oy NiBHULITBA:

- 30BHIIIHI KOJOHM, BHYTPIIIHI KOJIOHH, MiAKpaHOBI Oanku, depmu,
TJIATH TIOKPUTTS, 30BHIIIHI CTiHOBI manemi, ZoGipHI eTeMeHTH — (QyHIaMEeHTHI
Oanku, haxBepKOBI KOJOHH.

HomenkaTypa KOHCTPYKIIH JUIs )KHTIIOBOTO OyA1BHUIITBA,

- 30BHIIIHI MaHenl MPUMIIIEHb MiABaTY, BHYTPIIIHI MaHedl MPHMILICHb
mifBany, IIKNTH NEPEKPUTTS MiaBany, 30BHIMHI cTiHOBI naneni (3C), BHYTpilIHI
crinoBi manenmi (BC), mmtu nepexkpurtst ([1I1), cTiHOBI HaHen TEXHIYHOIO
MOBEPXY, IJIUTH TEPEKPUTTS TEXHIYHOTO MOBEPXY, MApamneTHI IUIMTH, €JIeMEHTH
CXOJIMH, €JIEMEHTH IAaXTH JTi(TiB, CaHITAPHO-TEXHI4Hi OJIOKH.
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Jlerki 6eronu. Texnosoriss orpumanns. 3acTocyBaHHs y Oy liBHHITBI

BusnauenHs knacubikaumii  HigproBatx — OeroHiB.  OcobGimBoCTi
HI3APIOBATOr0 OeTOHY sSK OyiBETBHOrO Marepialy. 3HAYeHHs Hi3JIprOBATHX
OeTOHIB 114 iHAycTpianbHOro OyAiBHHITBA. Marepiatd i HI3APIOBAaTHX
6etoniB. lleMeHTH, mickW, IebiHbL Ta IpaBiif, iX BIACTHBOCTI Ta BUMOTH, SKi
Ipel ABJIIOTBCS 10 HUX SIK CKJIAJIOBHX Hi3japroBartoro Oerony. Boma st
3aMilyBaHHS OCTOHHUX CyMilllel Ta MOJIMBAaHHS Hi3APIOBATOr0O OETOHY.

3py4YHOYK/IadalbHICTh, JIETKOYKIaIalbHICTh HI3APIOBATHX OETOHHHX
cyMillei: MIACTHYHICTh, CTIHKICTh MPOTH PO3LIAPYBAHHS, METOJIM OLIHKH LHX
BJIACTUBOCTEH.

Minsicte GeToHy. 3aNeKHICTh MIIHOCTI HI3APIOBATOrO OETOHY Bif
rOJIOBHHX (DAKTOPIB: MapKH IEMEHTY, [[EMEHTHO-BOJHOTO CIIiBBiJHOINEHHS Ta
SKOCTI 3aITOBHIOBAUIB.

[TpHHIUIE  PO3PaXyHKOBO-EKCIEPHUMEHTATIBHOIO METOAa BH3HAYCHHS
CKJIaly Hi3IproBaToOro 0eToHy 3a1aHol MinHocT. BupoOuuui GakTopy eKOHOMIKK
HI3OPIOBATUX OETOHIB: BHOIp LIEMEHTIB Ta 3allOBHIOBAYIB, 3aXOMH 11O €KOHOMII
[IEMEHTY.

Brumus crnoco0y IPUrOTYBaHHS Ta YINiIbHEHHS OETOHHOI CyMmim Ha
AKICTBb 1 €KOHOMIUHICTE Hi3zaproBaroro OeToHy. Jlo3yBaHHs Ta IepeMillyBaHHS]
ckiaamoBux. CydacHi OETOHHI 3aBOJIH.

13

Tenutoizoasiuiiini marepiaau. Kinacudikauis

3aragpHui XapakTep OyIOBH TEIIOI30/ALIMHUX MaTepialiB Ta OCHOBHI
BUMOTM J0 HuX. Kiacudikariis Teroi3o/siiiiHuX MarepialiB Ta BHUPOOIB.
TexHiko-eKOHOMIUHE 3HAUEHHs TEIUIOI30MALiHIX MartepialtiB Ta BHPOOIB B
OyaiBHULTBI. [lepcrekTuBY BUPOOHUIITBA Ta 3aCTOCYBaHHS.

HaiiBaxauBimn  Terioi3onsmiiHi BUpoOM 13 OpraHiuHOi CHPOBUHH.
JlepeBUHHO-BOJIOKHUCTI 1 JepeBHHHO-CTPYXKKOBI miuTu. Pibponit, nmautu i3
oudepety, TopdsiHi Ty, Tennoi3oaiiHl MaTepiaay i3 naacTMac.

HaliBakuBimi Tensioi3osmiidi Marepiaad Ta BHPOOM 13 HeopraHidHOl
cupoBUHH. MiHepanbHa BaTa Ta BupoOu 3 Hel. Terumoizonsuiiini marepiamu i3
Hi3aproBaTHX GeToHiB. ['azockno. Temmoizomnsuiiiti MaTepiaan Ha OCHOBI asbecTa.

14

Marepiau Ta BUpoOH i3 JepeBHHH
B 3a1eXHOCTI Big CTYHEHs epepoOKH pO3pi3HAIOTh:
L: Marepianu i3 HepeBUHH, sKi OTPHMYIOTH ILLIXOM MEXaHIYHOI
00pobku cToBOYpiB Hepesa. [le OpeBHa Ta minoMaTepiain.
2. ToroBi BUPOOH Ta KOHCTPYKIii. IX BHIOTOBISIOTH Y 3aBOACHKHX
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ymoBax. Lle 30ipHi GyamHKM, okpemi jetaii s OyIMHKIB, KIeeHi KOHCTPYKLii
(Ganku, Gpepmu Ta iH.).

3. CHMHTeTHYHI MaTepiaay i3 JepeBUHH. [X OTPUMYIOTH LIIAXOM ITyGOKOT
nepepoOKy JepeBHHH. Y I1bOMY BHIAIKy y MHepepoOui BHUKOPHCTOBYIOTECS
BisiXomH i HaBiTh Kopa.BHKOPHUCTOBYIOUM BIIXOAW JEPEBUHK Pa3oM 3 KIIESAMH,
MiHEpATPHAMH i OpPraHidHMME B’SDKYUHMH, MOXKHA BUTOTOBISTH MaTepiamd Ta
BUpOOM,  sKi 32  BIJACTHBOCTAMH  HE  TIOCTYHAKOTHCA JIepeBUHI
(1epeBUHOBOIOKHHUCTI IUTHTH, GaHepa, apOomiT).

15 Marepiaiu Ta BUpOOH i3 IJIACTHYHHX MaC 2

OCHOBHI KOMIIOHEHTH IUIACTHYHMX Mac. 3B’s3yl04l pPEYOBHHH -
TepMOIIIaCTHYHI Ta TepMopeakTuBHi. HamoBHioBawi, iX BHIM Ta 3HAYECHHS B
TexHosorii OymiBeapbHHX MatepianiB i3 mnactMac. [IpuHOUMIM BUIOTOBICHHA
BHpOGIB i3 mmacTuunux mac. OcHoBHi BmactuBocTi mmactMac. IllinbHicTe Ta
MinaicTs. KoedimieHT KoHCTpyKTHBHOI sikocri. JledopMaTHBHI BIACTHBOCTL
3aJeKHICTh MEXaHIYHMX BIACTHBOCTEH Bix Temmeparypd. BoaoBOupanms,
BOJOCTIHKICTD, XIMi4HA CTIMKICTB.

HaifBax/ MBIl BHIM TIIACTMACOBHMX Oy/IiBEIBHHX MaTepiajliB Ta BUPOOIB
11X 3HaueHHs y OyXiBHUITBI.

Marepiamu a1 migmoru. JliHoneywm, #oro pisHoBuamocTi. IliuTouHI
Matepiadd Ui TUIOTH, iX BuAM. MaCTHKM JUlsl BJIAIITYBAaHHS OE3IIOBHOL
HiAJOTH.

CaHiTapHO-TexHiuHI MaTepiamd, BHpPOOH Ta oOJanHaHHs, TpyOu Ta
TPyOOIIPOBOJIH.

Terwtoizomsitiitni Martepianu. Hizmprosati miactmacu. [TopoyTsoprosadi,
ix Bumd. TeXHOJIOTis OTPMMAHHS Hi3JPIOBATHX TEILIOI30IALINHEX MaTepialis.
BOJIOKHHUCTI TeII0i30Is1iHH] MaTepiaiu.

6. TEMU ITIPAKTUYHUX 3AHATD

HaB4ajpbHUM II7IaHOM He NepeadadyeHo

7. TEMU JABOPATOPHUX 3AHATD

T No Tema 3aHaTB KinbkicTb
3aH. rOJIMH
1 Kracugikamis cydacHux matepianis Ta 6yIiBelIbHEX BUPOOIB 2
2 DizHKOo-MeXaHiuHi BIaCTHBOCTI OyAiBEIbHIX MaTepialib -
3 Tertoi3onsiiiiHi MaTepiaan 2

8. CAMOCTIMHA POBOTA

| Nem/m Bun pobotu / Haza temu KinpkicTh
TOJINH
1 | miAroToBKa 10 ayAUTOPHHX 3aHAThH ' 18
2 MirOTOBKA 10 KOHTPOJIBHUX 3aX01B 16
3 OIpAIFOBAHHS PO3JIiJIiB IPOrPaMH, sKI 20
He BUKJIaal0ThCs Ha JICKLIAX:
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! - 3arajbHi BiZOMOCTI Ipo (i3MYHMI CTAH PEUOBHUHM OyIiBENbHHUX
MaTepialiB;

- 3MiHH BJIaCTHBOCTEH CUPOBHHH BiJ CTaHy Il CTPYKTYPH;

- CydacHi 3aBO/I¥ TI0 BUTOTOBIICHHIO Oy/IiBETBHUX MaTepialliB;

- eKOHOMiuHHH crmoci6 MArOTOBKH CHPOBMHHU IIPU BUTOTOBJIECHHI
6y,H1BeIIBHI/IX BUPOOIB;

- TeXHOJOTis BUPOGHHUITBA IMOKPIBEIBHUX Ta TiIpOi30NSILIMHIX
Marepianis

9. METOJIU KOHTPO.JIXO

MeTo1i KOHTPOJIIO 3HAHB CTYIEHTIB: YCHUH Ta THCHMOBHH.

10. TIOPSITOK TA KPUTEPIT OIHIOBAHHSI

[1izcyMKOBa OLIiHKa BU3HAYA€ThCA AK cyMa OalliB 3a:

- IPUCYTHICTH (BiABiZyBaHHS) CTYIEHTOM JIEKILI;

- TirOTOBKY Ta aKTMBHY Y4acTh y BUKOHAHHI IPAKTUYHOI pOOOTH;
- BiANOBi/I HA 3aIMTAHHSA KOHTPOIBHOI POOOTH (TECTIB).

BinBinyBaHHS JIEKIIIA
IIpHCyTHICTH CTyZeHTa Ha IEKIil OIIHIOETBCS B OIHH fan. MakcumaibHa KiTBbKICTh
pamis — 15.

BinsixyBaHHs Ta BAKOHAHHS 1a00paToOpHOi poOOTH

MakcuMalIbHa KiTbKicTh GATiB 3a BIABIIyBAaHHS Ta BUKOHAHHS O/Hiel 1a60paToOpHOi podOTH —
5 (ximbKicTh poOIT - 3).

5-4 Ganu — SKIIO CTYAEHT 3aKOHCIEKTYBaB poOOTY, BIIIOBIIaB Ha 3alMTAHHA BHKIaAa4a,
T10Ka3aBIIM OOI3HAHICTH B CYTI r12160paT0pH01 poboTH, B pobOTi 0OIaIHAHHA Ta MPHUIAAB. LIO
BUKOPHCTOBYFOTHCS [IPH BUKOHAHHI JIOC/IIIB, OpaB akTHBHY y4acThb y BUKOHAHHI TOI'O YU 1HILIOIO
JOCTiNY Ta OMpalioOBaHHI OTPUMAHKX PE3yIbTaTIB.

4-3 Gatu — AKIIO CTYIEHT 3aKOHCIEKTYBaB poOOTY, alle y BiNOBI/L Ha 3alHTaHHA BUK/Iaa4a
MaJTF Miclle TIOMHUJIKH, SKi HE BILUIMBAIOTh, B IIIJIOMY, Ha ycmmHe BUKOHAHHSA npaKanHm poboTHy,
MpHiiMaB akKTMBHY y4acTh Y BUKOHAHHi TOTO 4¥ IHIIOTO JOCHiZy Ta OMpalIOBaHHI OTPUMAHUX
pe3y/IbTarTiB.

3-2 Gajd — AKIIO CTYAEHT 3aKOHCIIEKTYBaB PoOOTY, ajle y Bi/NOBI/l Ha 3allMTAHHA BUKIa/a4a
MaJlil Miclle NPHHIMIOB] TOMHJIKH, @ TaKOX JOMYCKaIHCh IOMHUIIKH IIPH BUKOHAHHI JOCTIAIB Ta
OTIpAllFOBaHHI OTPHMAHKX Pe3y/IbTaTiB.

2-1 6a — SIKIO CTYACHT 3aKOHCIEKTYBaB POOOTY, aje BiIMOBUBCS BIAOBIIATH HA 3AIUTAHHS
BHK/Ia/[a4d, IPOSBHB HeA0ATiCTh TP BUKOHAHHI MPAKTUYHOI POOOTH.

MakcumanpHa KinbkicTs Oarmis — 15.

KonrtpoabHa podora
Jo cxinany KOHTpOIIBHOl POGOTH BKJIFOUEHO 5 3aITHTaHb, Ha SIKI CTyNEHT 3a00B’sI3aHUN JaTH Yy
nuchMOBIH (opmi Bimmosini. MakcumaneHa KibKicTh OalliB Ipu BUUEPITHIM BiIIOBII Ha OJIHE
3anmuTaHHs — 14.
KingpkicTh 6aiB 3a AKiCTH BIAMOBIAl HA OJHE 3allMTAaHHS CKIalac:
14 GamiB — CTYJAEHT JaB BHUYepIaHy BIAINOBIAb HA 3alUTAHHS, IpUBIB HEOOXiTHI 3aJI€KHOCTI,
rpadiki, cXeMH, TeXHOJIOTIUHI TapaMeTpH, 1aB Ha HUX IPYHTOBaHI NOSACHEHHS.
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13-12 GaniB — CTYIeHT JaB HOBHYy BiANOBiAb Ha 3AUTAHHA, NPHUBIB HEOOXimHI 3aJIeXKHOCTI,
rpadiKy, CXeMH, TEXHOJIOTI4H] [IapaMeTpPH, ajle He JaB JOCTAaTHI IOSICHEHHS 10 HUX.

11-10 GamB — CTyZGHT AaB TOBHY BiANOBiAb Ha 3aIUTAHHS, ale MPUBIB TUIBKH YacTHHY
HeoOXiZHMX 3aleKHOCTEH. rpadikiB, cXeM, TEXHONOTIYHHX [apaMeTpiB, JaB HENOCTATHI
HOSICHeHHS J10 HUX.

9-§ GamniB — CTYNGHT PO3KPUB CYTh 3AlATAHHS, ale y BilMOBiTi JOMYIUEHI MOMHIKH, K1
NPUHIKIIOBO He BILUTMBAIOTH Ha KiHIEBY CYTh BilMOBii. 3po0ieHa cpoda HaBeCTH noTpiOHI
3aJIEXKHOCTI, rpadiku, CXeMH, TeXHOJIOTIUHI [IapaMeTPH.

7-6 GasiB — CTYIGHT PO3KPUB CYTh 3AlIUTAHHS, ajle y BiAMOBiAl 1OMyIeHi HEBIPHI TIyMaYeHHs.

5-4 Ganu — CTYIEHT He MOBHICTIO PO3KPUB CYTh 3allUTaHHs, y BIIMOBI/I J0MyIUeH] rpy6i MOMHIKH.

3-2 Ganm — CTYJIEHT JIaB HEeBIPHY BiAIOBi/Ib HA 3AlIMTAHHSL.

" MakcuManbHa KiTbKiCTb GaiB 3a BiAMOBiNl Ha 3aIUTaHHS. KOHTPOIbHOT poboTu — 70.

MaxkcuMaJibHa KiJIbKicTh OaliB

Ne B RO KigpKicTh
n/n OaniB
1. BixsiayBaHHs JTeKIlii 15
s BiaBinyBaHHS Ta y4acTh B BUKOHAHHI 1abopaTopHOi pobOTH g
5 Binnosiai Ha 3anuTaHHs KOHTPOJIbHOI pOOOTH 70
[7 Beboro 100

IlizcyMKoBa OIIiHKA BU3HAYAETHCS K CyMa IIOKA3HUKIB 3MiCTOBOrO Moaysis 1.

Iopaaok 3apaxyBaHHs MPOINYIIEHHX 3aHATh. 3aXUCT pedepary 3a TEMOIO MPOMYIIECHOTO
3QHATTS 3 JIEKLiMHOro Kypcy abo BiANpalfoBaHHs NPOIYLIEHOrO MPAKTUYHOIO 3aHATTA UIIIXOM
BUKOHAHHS 3aBJIaHHs 3T1IHO 3 TEMATUKOIO [IPOIYLIEHOr0 IPAKTUYHOTO 3aHATT.
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