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192-2/21, Pb-5-192-23/21 miaroroBku 3100yBadiB BHIIOI OCBITH OCBITHROIO CTyreHs «bakamaBp» 3a
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npotokos Ne_ Big «__ » 202_p.

3aBimyBau kadenpu O.1. JIanenko

I"apanT 0CBiTHBO-TIPO(ECITHOT TporpaMu
«ABTOMOOLITBHI JJOPOTH 1 a€POIPOMU» T.}O. Xumepuk

Po6ouy mporpamy oOGroBopeHo Ta CXBaJI€HO Ha 3acCiJlaHHI HAYKOBO-METOJIWYHO-PEAAKIIMHOI paau
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BCTYII

Po6oua nporpama (PII) HapuansHO1 muctimmuiian «MaTepianu B JOpPOXKHLOMY Ta ae-
pPOIpOMHOMY OYAIBHHUIITBI» po3pobiieHa Ha OCHOBI «METOIMYHUX PEKOMEHIAIIN 0 po3-
pobrneHHs 1 0ohopMIICHHST poO0Y0i MPOrpaMy HaBYAIBHOT JUCITUILTIHM JCHHOI Ta 3a09HOI
dbopm HaBUaHHSY, 3aTBEPHKEHUX Haka3oM pekrtopa Big 29.04.2021 Ne 249/ox, Ta BiaAmoOBi-
JTHUX HOPMATUBHUX JOKYMECHTIB.

1. HOSACHIOBAJIBHA 3AIIMCKA

1.1. Micue, MeTa, 3aBJaHHS HABYAJIbHOI JTUCIHILTIHH

Jlana QUCHMILIIHA € TEOPETHUYHOIO Ta MPAKTHMYHOK OCHOBOIO CYKYNHOCTI 3HaHb Ta
BMiHb, 110 (POPMYIOTH MTPOd1Ih (PaxiBIld B raixy3i OymiBHUIITBA, J1a€ 3MOTY OPIEHTYBaTUCSA
B Cy4yacHI HOMEHKJIATypi JOPOKHbO-OY/IIBEJIbHUX MaTepiajiB, X BIACTUBOCTSIX, TEXHO-
JIOT1SIX BUPOOHUIITBA Ta PaIllOHATBLHUX OOJACTAX 3aCTOCYBaHHS B TPAHCIOPTHUX CIOPY-
Jax, a caMe Ipu OyJIBHULITBI aBTOMOOIIBHUX HIISAXIB Ta AOPIT JIJIs1 MariCTpajbHUX Tpac Ta
3MITHO-TIOCAIKOBUX CMYT JJIS 3JIETY, MOCAJAKH a00 MaHEBPYBaHHS Ta CTOSHKH JIITaTbHUX
arnapariB.

MeTor0 BUKIIaJaHHS TUCUUILIIHU € (OPMYBaHHS CUCTEMH 3HaHb Ta BMIHb ITPO OCHO-
BU OyJIBEJILHOTO MAaTepialo3HABCTBA HA Cy4YaCHOMY pIBHI HAayKW 1 TEXHIKW; BUBYEHHS
CTPYKTYpH, (13UKO-MEXaHIYHUX BJIIACTUBOCTEU JIOPOKHBO-OYIIBEILHUX MaTEpialiB Ta BU-
po0iB, TEXHOJNOTIH iX BUPOOHMIITBA, PAI[IOHAILHOTO 3aCTOCYBAaHHS, TPAHCIOPTYBAaHHS,
30epiraHHsi, EKOHOMIYHO1 X BUTpPATH Ta B3a€MO3aMiHH IMPU 3aCTOCYBaHHI B a€pOJAPOMHO-
My Ta IOPOKHBOMY Oy TiBHUIITBI.

3aBIaHHSMU HABYAJHHOT JUCIHILIIHH €:

— HAaBYUTH MaOyTHHOTO (PaxiBIls B Tayty3i OYIBHUIITBA OIIaIHO BUOUPATH, KOHTPO-
JIIOBATH SIKICTh, 3aCTOCOBYBATH B OYJIBHHUIITBI, TPOCKTYBaHHI Ta €KCIUTyaTallli TpaHCIOp-
THUX CHOPYJ BC1 BUAM OyAiBEIbHUX MaTepialiB Ta BUPOOIB;

— HAaBYUTH BUPILIYBATH 1HXXEHEPHI 3a/a4l, MOB'A3aH1 3 BUPOOHUUTBOM OY/IIBEIbHUX
MarepiaiiB, iX 3aCTOCYBaHHAM, 3a0€3M€YEHHSIM OXOPOHH Tpalli, MOB'I3aHUX 3 OYyIIBHUIIT-
BOM Ta €KCIUTyaTalli€l0 TPAHCTIOPTHUX CIIOPY.

1.2. Pe3yabTaTH HABYAHHS, SIKi 1a€ MOKJIUBICTH JOCATTH HABYAJBHA THCIIHII-
JiHa

B pesynbraTi BUBUEHHS NUCIUILIIHU 3100yBadi BUINOI OCBITH HaOyBalOTh 3HAHb,
1010 OIIAJHOTO OOMpPAaHHS BCIX BHIIB OyIiBENLHUX MaTepiaiiB Ta BUPOOiIB, KOHTPOJIO-
BaHHS iX SKOCTI, TPAHCIIOPTYBaHHS, 30€piraHHs Ta B3a€EMo3aMiHU OyaiBEIbHUX MaTepia-
7iB; Ha0yBalOTh HABUYOK BHPINTYBAaTH I1HXXKCHEPHI 3aj7a4i, TOB'13aH1 3 BUPOOHUIITBOM Oy-
JIBENLHUX MaTepialliB, iX 3aCTOCYBAaHHSIM, 3a0€3MEYEHHSIM OXOPOHU TIpaIli, MOB'SI3aHUX 3
OYIIBHHIITBOM Ta EKCILIyaTaIli€l0 TPAHCIIOPTHUX CIIOPY[; HABYAIOTHCS KOPHUCTYBATHUCS
JlepkaBHUMH OyIiBETbHUMH HOPMaMH Ta i1HITUMH TaTy3¢BUMH HOPMATHBHUMH JOKY-
mentamu (JCTY, TY).
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1.3. KoMneTeHTHOCTI, SIKi J1a€ MOKJIUBICTDH 3100yTH HABYAJIbHA IHCIUILUIIHA

3a 3MICTOM AUCLHUIUTIHK A0OyBad BUIIOI OCBITH MOBHHEH HAOyTH HACTYIMHI KOM-
METeHTHOCTI: BU3HA4YaTH (i3UKO-MEXaHIYHI BIACTUBOCTI OyIIBEIBHUX MaTepiaiis,
MapKHU IIEMEHTIB, Kjlacu O0€TOHIB, acaabTOOETOHIB Ta TEIUIOI30JAIMINHIX MaTepiaiiB,
BUKOHYBaTH CTaHIAApTHI BUIPOOOBYBaHHS LIETIH, MiHEPAIbHUX, OITYMHUX 1 MOJIMEp-
HUX B'SDKYYUX PEUOBHMH; CAMOCTIMHO BHOMpPATH HEOOXiIHI KJIacu OETOHIB AJI BUTOTO-
BIICHHS 301pHUX 1 MOHOJITHUX 3aJ11300€TOHHUX KOHCTPYKIIiH Ta achairbTOOETOHIB IS
BJIAIITYBaHHS JOPOXKHIX Ta aepOJAPOMHHUX MOKPUTTIB; O3HANOMUTHUCH 3 OCHOBHUMHU
OyAiBEIbHO-TEXHIYHUMHU BJIACTUBOCTSAMH OYIIBEILHUX MaTepialiB JJIsS MOJAIBIIOrO 1X
3aCTOCYBaHHs TpU OYJAIBHUIITBI Ta PEMOHTI TPAHCIIOPTHUX CIIOPYI.

3arajpHi KOMIIETEHTHOCTI, K1 JJa€ MOXJIMBICTb 3100yTH HaBYajdbHA JUCIUIUIIHA:
3HAHHS Ta PO3yMIHHA TMpeaMeTHOiI obOnacti Ta mnpodeciitnoi misubHOCTI (3K2);
3aTHICTh CAMOCTIMHO OBOJIOAIBaTH 3HAHHSMH, BUKOHYIOYH MOIIYK, 00pOOKYy Ta aHai3
iHpopmMalii 3 pI3HOMaHITHUX YCHHUX, NMUCHbMOBHX Ta €JIEeKTpoHHHX JiKepen (3K6);
3IaTHICTh CHIJIKYBaTUCS 3 MPEICTABHUKAMU IHIIUX MNPOQPECIHHUX TPyI PI3HOrO PiBHA (3
eKCIepTaMu 3 1HIIMX Taly3edl 3HaHb/BUJIIB €KOHOMIUHOi AisibHOCTI) (3K8); 3maTHiCcTh
pO3pOOJISITH Ta YNOPaBISATU MPOEKTAMH, 3a0e3meuyround Oe3meyHy AisIbHICTh
MpaliBHUKIB 1 sKICTh BUKOHYyBaHuUX poOit (3K11); mnparnenHs 1o 30epexeHHA
HaBKOJIUIIHLOTO cepenonuia (3K13).

@daxoBl KOMIIETEHTHOCTI, SIKI Ja€ MOXJHUBICTh 3J00yTH HaBYajbHA JUCIUILIIHA:
3MaTHICTh JI0 1HXWHIPUHTOBOI MdisNIBHOCTI Yy cdepi OyAiBHUIITBA, CKJIaJaHHS Ta
BUKOPUCTaHHA TexHIYHOI JokymeHtamii (®K6); 3maTHICT, aHamizyBaThd Ta
3aCTOCOBYBATH IMOJIOKEHHS HOPMATHMBHOI 0a3u B 00JIacTi 1H)KCHEPHUX BHIIYKYBaHb,
NPUHIUIIB TPOEKTYBaHHS OY/IBENb Ta CIOPYJ, IH)KEHEPHUX CHUCTEM Ta OOJagHaHHS
00’ €KTIB MPOMUCIIOBOTO 1 IUBLIHLHOTO Mpu3HaueHHs (PK10).

1.4. MixkaucuuIuTiHApHI 3B’ A3KH

HapuanpHa aucruriiina «byniBeapHe MaTepialo3HABCTBO» Ma€ MIXKIUCIUTIIIHAP-
HUW XapakTep Ta MOENHYE KypCH TUCHUILIIH (axoBoi miArotoBku. Jlana nucuuriiHa Oa-
3Y€ThCSl Ha 3HAHHSAX TAKWUX AUCHUILIIH, K «Buia marematukay, «®Dizukay, «XiMmis»,
«Bceryn 1o OyaiBenbHOI cipaBu» Ta € 0a3010 AJid BUBYEHHS IUCLHUILIIH: «BupoOHuya Oa-
3a», «TexHounoris OyaiBeTbHOTO BUpOOHULITBAY, «IIpO€KTYyBaHHS aBTOMOOIIBHUX TOPIT».

2. MIPOTPAMA HABYAJIBHOI JUCIUIIJITHA

2.1. 3micT HaBYAJBbHOI JUCIUILIIHHA

HapuanpHuii Matepian ZUCIHUIUTIHU CTPYKTYPOBAHUHN 32 MOIYIHHUM MPUHITUIIOM 1
CKIIQZAETHCS 3 IBOX HABYAJBLHUX MOAYJIB, a caMe:

- HaB4YanbHOTO MOIyJst Nel «IIpupooui 6ydisenvni mamepianu»;

- HaBYAJIbHOTO MOnynst No2 «[llmyuni 06yoigenbni mamepianu ma upoou», KOXKEH
3 SIKUX € JIOTIYHOK 3aBEPIICHOI0, BIAHOCHO CaMOCTIHHOIO, ITIJIICHOI YaCTHHOIO HaB-
YaJIbHOI TUCHHUILIIHU, 3aCBOEHHS SKOI mepeadavae MpoBeACHHS MOAYJIbHOI KOHTPOJIb-
HO1 poOOTH Ta aHaji3 pe3yJbTaTiB ii BUKOHAHHS.
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2.2. MoayJibHe CTPYKTYPYBAaHHSI TA iHTErPOBaHi BUMOTH 10 KOYKHOT0 MOAYJIsI

Moayas Ne 1
«IIpupoaHi OyniBeabHi MaTepiaau»

[aTerpoBani Bumoru moayis Nel:

3namu: npunyunu no6yo0osu ma 3a2aibHy KiAcU@ikayilo KOMRO3UYIUHUX Mame-
pianieé 06y0igebHO20 NPUBHAYUEHHS, CYUACHI VAGIIeHHS NPO POPMYBAHHA CMPYKMYPU Ma
i1 ponb 6 ompumanui 6y0i8eIbHUX KOMNOZUYIUHUX Mamepianie i3 3a0aHuUMU 81ACMUE0-
CmAMU, MemoOU OYIHKU CKAA0y ma cmpyKkmypu 0yo0igelbHux mamepiaiie, cmaHoapmu-
3ayito npupooHux 6yO0ieerbHUX Mamepiais.

Bmimu: eusnauamu OCHOBHI 61ACMUBOCMI MA MEXHIYHI XAPAKMeEPUCMUKU NPU-
PpooHux 6ydisenvbHux mamepiaiie, 8i0N0BIOHO 00 8UMO2 YUHHOI HOPMAMUBHOI ba3u ma
0J151 NOOANBUO20 iX 3aCMOCYB8AHH Npu OYOI6HUYME] Ma eKCHIYyamayii mpaHcnopmuux
cnopyo.

Tema 1. OcHoBH OyAiBeIbHOI0 MaTEPiaI03HABCTBA.

Merta Ta 3aBnaHHs Kypcy “‘byniBensHe marepiano3HaBcTBo”. IlpuHimnu noOynoBu
KOMIO3MIIMHUX MarepiaiiB OyAiBeTbHOrO MpU3HAYEHHs. 3arajibHa Kiacugikaiis KOMIIO3U-
HIAHKX MaTepiaiiB OyaiBesbHOrO pu3HaueHHs. CydacHi ysBJICHHS PO POpMyBaHHS CTPY-
KTypH Ta ii posib B OTpUMaHH1 Oy/1IBETbHUX KOMIO3MILIMHUX MaTepiajiB 13 3aJJaHUMHU BJac-
TUBOCTAMU. METOJM OIIHKM CKJIaay Ta CTPYKTypu OyAiBENbHUX MarepiaiiB. XIMIYHI Ta
CTPYKTYypHO-MeXaH14H1 MeToiu. Di3uko-Ximidni Metoau. CraHmapTu3aiiisi OyIiBeIbHUX Ma-
TepianiB (YHi(iKallisg Ta TUTI3aIs).

Tema 2. BaacruBocri OyaiBeqabHux MartepiadaiB (¢izu4uHi, MexaHivyHi, XiMiuHi,
TEeXHOJIOTiYHi).

®di3UYH1 BIACTUBOCTI: ICTUHHA, CEPE/IHS, HACUITHA Ta B1JIHOCHA T'yCTHHA MaTepialiB,
MOPUCTICTh, HIUIBHICTD, MMyCTOTHICTH. ['1Ap0o(hi3udHI BIACTUBOCTI MaTepiaiiB: BOAOIOTIIH-
HaHHS, BOJIOCTINKICTh, KaIUJIApHE BCMOKTYBaHHS, MOPO3OCTIHKICTh, TiAPOMUILHICTD,
riapooOHICcTh, BoJIOTT Jnedopmanii. MexaHiuHi BIaCTHUBOCTI: MIIHICTh, TBEPAICTb, CTH-
panHicTh. [ledopmariitni BiaactuBocTi. EkcrutyartamiiiHi (cmeriaibHi) Ta TEXHOJIOTIYHI
BJIACTUBOCTI MaTepialliB (JOBrOBIUHICTb, aTMOC(HEPOCTINKICTh). XIMIYHI BIACTHUBOCTI: KO-
po3iiiHa CTIHKICTb, O10KOPO3is, aare3is, KOresis.

Tema 3. Ilpupoani kam’sini maTepianu.

Minepanoriyauii CkJiajJ Ta BJIaCTUBOCTI MiHepastiB. OCHOBHI MOPOJAOTBIPHI MiHEpa-
mu. Illxana Mooca. OcoGnauBOCTI yTBOpEeHHS Ta Kiacudikaris Tipcbkux mopin. OCHOBHI
MOPOJIOTBIPHI MiHEpaJM MarMaTUYHHX, OCAIOBUX Ta MeTamopdiunux mopia. bymosa Ta
BJIACTUBOCTI TIPCHKUX MOP1J PI3HOTO MOXO0 PKEeHHS. TexHonoriuHa kiacudikailis ripCbKux
mopia. Knacudikariis mpupoaHOro kamMeHro 3a JIOBrOBIYHICTIO. BUKOpHCTaHHS BiJIXOIiB
BUI00YBaHHS 1 00pOOKH TipchbkuX mopia. OcHOBHI BUAu OyAiBETbHUX MaTepiajiB Ta BU-
po0iB 3 mpupoaHOTO KamMeHro. [IpobaeMu TOBroBIYHOCTI Ta 3aXHCT KaM SHUX MaTepiaiiB
B1J1 KOpO3ii.

Tema 4. MaTepianu Ta BUpoOM 3 1epeBUHH.

JlepeBuHa K TPUPOIHUN OpPraHIuHUN KOMIO3UIIIMHUN MaTepiai. 3arajibHi BiJOMO-
cti. bynoBa nepeBuHu. MIKpOCTpYyKTYypa Ta MakpoCTpyKTypa JepeBuHU. OCHOBHI BJIACTH-
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BoCTi nepeunH. [loponu nepeBunu. Banu mpepeBuHu. XapakTepHCTHKA MaTepialliB i BH-
po0iB i3 AepeBUHH. BIOKOMIIO3UTH Ta KOMITO3HIIiIHI MaTepiaJii Ha OCHOBI BiJXOJIIB IIepe-
poOku nepeuHH. [IpobiemMu TOBroBIYHOCTI. 3aXUCT ACPEBUHM BiJ] O10JOTIYHOTO PYHHY-
BaHHsA. Bunu Ta xiacugikaiiisi aHTUIMIPEHIB Ta aHTUCENTUKIB. Buau cyuriHHS AepeBUHH,
MepeBaru Ta HeIOIKH.

Mopyab Ne2.
«IIITy4Hi OyaiBeJIbHI MaTepiaju T2 BUPOOU»

InTerpoBani BumMoru Moyist Nel:

3namu: 3acanvhi gioomocmi ma kiacughikayiro 6y0igenbHOI KepamiKu, 0cooIUBOCHI
Gdopmysanus ckayeamoi i CKIOKPpUCMALIYHOI cmpykmypu ma ii naué Ha 61acmueocmi
OMPUMAHUX MaAMepIanis, i3uKo-XiMIuHI 3aKOHOMIPHOCMI (POPMYBAHHS CKIAOY Ma CMpY-
KMypu MIHEPAbHUX 8 AHCYUUX PeUOBUH; 0COOIUBOCMI YMBOPEHHSL 8 ANCYYUX PEUOBUH OP-
2AHIYHO20 NOXOOMCEHHSI MA IXHs Klacu@ikayis.

Bmimu: suznauamu ocHo8Hi énacmueocmi ma OCHOBHI MEXHIYHI XapaKkmepucmu-

KU Wmy4HuUx 0yoieenvHux mamepianie ma eupodis, 8USHAUEHHS MEXHIYHUX XapaKme-
pucmuk OimyMHUX ma 0b02MbOBUX Mamepianis, i0N0BIOHO 00 GUMO2 YUHHOI HOPMA-
MUBHOI 6asu ma 051 NOOAILUIO20 IX 3ACMOCYBAHHA NpU OYOIBHUYMBI MA eKCHYyama-
Yii mpancnopmuux cnopyo.

Tema 1. Kepamiuni maTepiaiau Ta BUPoOH.

3aranpHl BiIOMOCTI Ta kiacudikaiis OyaiBenbHOT kepaMiku. OCHOBHI CHPOBUHHI
MaTepiaiu NIl BUPOOHUIITBA KepaMidYHUX BUPOOIB. XapaKTepUCTUKA 1 (PI3UKO-MEXaHIuHI
BiacTUBOCTI TuHM. [lnacThyHa Ta HermacTuyHa cupoBHHA. J|00aBKM /10 HEMJIACTHYHOI
CUPOBHHH. XapaKTEPUCTHKA KEPAMIYHUX CTIHOBUX MartepiaiiB. BupoOu aJis 30BHIITHEOTO
oOmnuiroBanHs.. BupoOu cnerianbHOro npusHaueHHs. JJOBroBigHICTh K€paMiKi Ta CIOCO-
Ou 11 mABUILICHHS.

Tema 2. Matepiaju Ta BUpoOHU 3 MiHepaJIbHUX PO3ILIAB.

Oco0nuBoCTI (hOpMyBaHHS CKITyBaTOI 1 CKJIIOKPUCTAIIYHOT CTPYKTYPH Ta 11 BILTUB Ha
BJIACTUBOCTI OTpMMaHuX MmatepiamiB. Knacudikaiis matepianiB Ha OCHOBI MIHEpaIbHUX
po3miasiB. BimactuBocTi ckina. CUpOBHHHI Matepiaiu Juisi BApOOHUIITBA ckjia. Martepianu
Ta BUpPOOU 31 ckja. OCHOBHI BUAM BUPOOIB 13 OyAIBETBHOTO CKJA 1 IXHE 3aCTOCYBaHHS.
CkJOKpHUCTaIiyH1 MaTepialiu.

Tema 3. MerasneBi matepiaJjn.

3aranpHa xapaktepucTtuka MmetaniB. OCHOBHI BiIacTHUBOCTI MmertaiiB. Knacudikarris
Ta XapakTepUCTHKa 4yaByHIB. Knacudikariis Ta XxapakrepucTuka ByrieneBux crainei. [Ipo-
OJieMH JOBTOBIYHOCTI Ta 3aXMCT METaIIB BiJ KOpo3ii. Bunau MeraniB Ta MeTaneBi CIIaBU.
TexHoJIOTis BUrOTOBJIEHHS YaByHy. TeXHOIOris BUTOTOBJIEHHS CTali. IX BIacTMBOCTI Ta
3acTocyBaHHs B OyniBHHUIITBI. CopTaMeHT MeTajieBux BHpoOiB. OOpoOKka Ta 3BaproBaHHS
MeTaliB. 3aXUCT METAIB BiJl KOpo3ii. BU3Hau€HHS OCHOBHUX TE€XHIYHUX XapaKTEPUCTHUK
MeTaleBUX BUPOOIB.

Tema 4. HeopraniuHi B’s2ky4i pe4yoBHHM.

®Di3UKO-XIMIYHI 3aKOHOMIPHOCTI (POpMYBaHHS CKJIaAy Ta CTPYKTYpHU MIHEpaTbHUX
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B’SDKYUHMX PEYOBHMH. 3arajbHa KiacuQikailisi MiHEpadbHUX B sKy4ynX pedoBuH. Kiacudi-
Kallisi HEOPTraHIYHUX B SDKY4YnX peuoBuH. [1oBiTpsiHI B’ skydl pedyoBruHU. OCHOBHI TEXHIUHI
XapaKTePUCTHKH TIMCOBUX B SKYyUMX Ta MaTepialliB Ha iX OCHOBI. MarHesianbpHi B sDKydi
pedoBuHU. ['igpaBmiuHi B’soky4l pedyoBuHH. CrerianbHi BUAX LIEMEHTY. MiHepaloriuHi
aCTMeKTH JOBTOBIYHOCTI B’SDKYYMX pEUYOBHMH. BU3HAUEHHS TEXHIUYHUX XapaKTEPUCTHUK
B’SKy4YHMX PEUOBHUH.

Tema 5. BeToHH, iX BJaCTUBOCTI Ta 3aCTOCYBAHHA y Oy IIBHUITBI.

Oco0nuBocTi (hopMyBaHHSI CTPYKTYpH Ta ii BIUIUB Ha (Pi3MKO-MEXaHIUHI ¥ crerlia-
JBHI BiaacTuBocTi OeToHy. CraHmapTuzaliis Ta kiacudikaiis 6eToHiB. BmactuBocti Oe-
TOHHO1 cyminni. Baxki 6eronu. XapakTepucThka MarepiaiiB ajis 0etony. [IpoextyBaHHs
CKJIay OeToHy. 3arajibHi BJIACTUBOCTI BaXXKOTO OeToHy. Jlerki 6eToHu. XapakTepucTHKa
BUXIJIHUX MaTepiajiB JJIs Jerkux O0eToHiB. beToHn Ha mopucTux 3anmoBHIoBayax. Hizapro-
Bati Oeronu. CremiasibHi 6eTonu. [IpobiieMu TOBroBIYHOCTI Ta 3aXUCT OETOHIB BiJ KOPO-
31i. BusHaueHHs TEXHIYHUX XapaKTEPUCTUK OCTOHIB.

Tema 6. bitrymMHi Ta ALOITHOBI B’SKY4i PpEYOBHMHHU Ta MaTepiav HA IX OCHOBI.

Oco0MBOCTI YTBOPEHHSI B’SDKYYHMX PEYOBHH OPraHIYHOIO MOXOJKEHHS Ta iXHs
kiacudikaiig. biTymHi B’ sbkydl pedoBUHU. J[bOTTHOBI B’ SIKYyUl PEUOBUHH.

Tema 7. AcanbTo- Ta ILOITHOOETOHM.

XapakTepucTuKa MarepiajiB Ha OCHOBI OITYMHHX Ta JbOI'THOBUX B’SDKYUHX PEYO-
BUH. J[OBrOBIYHICTHh MaTepiajliB Ha OCHOBI OITyMIB Ta JbOITIB, €KOJOTIYHI MPOOJIEMH,
MOB’513aHi 3 iX BUKOPUCTAHHAM. BU3HaUEeHHS TEXHIYHUX XapaKTEPUCTUK OITYMHHX Ta JbO-
I'THOBUX MaTepiajiB.

Tema 8. IlosimepHi maTepiajan.

Knacudikariis momiMepHUX pedyoBUH Ta MaTepiaiiB Ha iX OCHOBI. Di3MKO-XIMIYHI
0COOJIMBOCTI HAMPaBJICHOTO CHHTE3Y MOJIMEPHUX PEUOBUH Ta MaTepialliB 3 MOTPIOHUMU
BJIACTUBOCTSIMU. 3arajbHa XapaKTepUCTUKA MOJIMEpPHUX pedoBUH. OCHOBHI BIIACTUBOCTI
MOJIIMEPHUX MatepiamB (miactMac). TexXHOIoris BUTOTOBICHHS MOJIMEPHUX MaTepiaiB.
XapakTepucTuka MaTepiaiiB Ha OCHOBI MOJIMEpHUX pedoBUH. OIliHKa JIOBrOBIYHOCTI Ma-
TepianiB Ha OCHOBI miacTMac. [Ipobnemu exonorii BApOOHUIITBA Ta 3aCTOCYBaHHS IMOJI-
MEpHHX MaTepiaiiB. EKoTexHOorii BTOPUHHOTO BUKOPHCTAHHS TlacTMac. Bu3HaueHHs
TEXHIYHUX XapaKTEPUCTHUK MOJIMEPHUX MaTePIaliB.

Tema 9. JlakogapOoBi maTepian.

Oco0nuBOCTI KOMIIO3ULIMHOI MOOYI0BU JIakopapOOBUX MaTepiamiB 1 MOKPHUTTIB.
Knacudikamist nmakodapboBux MarepianiB. XapakTepUCTHUKAa OCHOBHMX KOMIIOHEHTIB Ja-
ko(apboBux matepianmiB. [ pyHTIBKH, mIMaTiaiBKy, GapOoBi cymitri, gaku, emani. Kinacudi-
KaIlisi Ta XapaKTepUCTHKa Jako(hapOOBHX MOKPHUTTIB.

Tema 10. TenoizonsuiiiHi, aKyCTH4HI MaTepiaJid OPraHivYHOrO i HEOPraHiYHO-
ro MOXO/KEeHHS.

3aranpHi BioMocTi. By/ioBa Ta BIIaCTUBOCTI TEIIOI30JIAIIMHIX MaTepiajiB opraHi-
YHOTO Ta HEOPraHIYHOI'O MOXOJKEHHsS. 3aCTOCYBaHHS TEIJIOI30JIALIIIHMX BUPOOIB. 3BY-
KOMOTJIMHAIOY1 T4 3BYKOI30JIALIMHI MaTepiaii Ta BUpoOU. TexXHOI0or1i BUTOTOBJIEHHS.



CucteMa MEHEDKMEHTY SIKOCTI.
Po6oua nporpama
HABYAIBHOT JUCIMILTIHA
«Marepianu B JOPOKHBOMY Ta a€POJPOMHOMY
Oy AIBHUIITBI»

Mudp

JIOKyMEHTa

CMA HAY

PI110.01.04-01-2022

crop. 9317

2.3. TeMaTHYHUHA ILJIAaH

OOcsr HaBYAJIbHHUX 3aHATH (TOJ.)

enna dhopma 3aouna ¢opma Ha-
HaBYaHHS BYAHHS
No Hassa Temu = =
. =
nop (TeMaTUYHOTO PO3ALIY) g g E O g 2l 5] o
S 2| 2| O| 2| 2| 7| ©
> 5 e > 5l
= =
1 2 314|567 ,8[]9]10
Monayab Nel «Ilpupoani OyaiBebHi MaTepiaan»
OcHoBu OyiBETBHOTO MaTepiallo3HABCTBA. 3aralb- 4 cemecTp 4 cemect
11 | Ha KJIacudikamisi KOMIO3UIIHHUX MaTe.pianiB.6yz[i—
BeJNbHOTO Tpu3HaueHHs. Cranmaprusanis Oyaisens- | 6 | 2 | - | 4 10| 2 | - 8
HUX MaTepiamB (yHidikaiis Ta THImi3aIis).
BuBuenHs mpaBui O€3MeKH MOBOUKEHHS B Jabopa-
1 TOpii, O3HAWOMJICHHS 3 J'Ia60paTF)pHI/IM. YCTaTKyBa- | ¢ | | 5 | 4 | 5 | .| . 5
HSIM. BHBUCHHSI HaTypHHUX 3pa3KiB Oy/iBEIbHUX Ma-
TepiaiiB
13 BrnactuBocti OyniBensHHX MaTepianiB ((pizuuHi, Me- 6121 -1alwlal- 8
XaH14H1, XIMI4Hi, TEXHOJIOT14HIi).
14 BI/I3Haq§HH;I bi13uuHuX Ta MEXaHIYHUX BJIACTHUBOC- 6l -1o2lals!|-]- 5
Teil OyiBebHUX MaTepialiB.
[Ipupomni kam’sHI Marepianv. MiHepaJoOTiYHUN 5 cemecTp
15 | Cwman Ta BJIACTUBOCTI MiHEpPAJIiB. OCHOB}‘Ii moposo- | o | 5 | L | 4
TBIpHI MiHepanu. bynoBa Ta BIACTMBOCTI TiPCBKHX 3| - | - 3
MIOP1JI PI3HOTO MOXO/’KEHHSI.
Bu3HaueHHs 30BHIIIHIX O3HaK 3pa3KiB OCHOBHHX
1.6 | moOpomOTBipHUX MiHEPANIB i ripcbkux mopia. Buzna- | 6 | - | 2 | 4 | 3 | - | 2 | 3
YEHHs TBEPAOCTI MPChKUX MOPII.
Marepianu Ta BUpoOH 3 nepeBuHH. JlepeBuHa sK
1.7 | npupoaHUI opraHiyHMM KOMOO3MLIHHUM MaTepian. | 6 | 2 | - | 4 | 3 | - | - 3
3araibHi BIJIOMOCTI.
18 BI/I3HavquH;I OCHOBHUX (h13MKO-MEXaHIYHUX BIIACTH- 6l -1 21alsl-|> 6
BOCTEH JIEPEBHHHU
1.9 | MoaynbHa KOHTposibHa poboTa Nel 6| -12|4]-|-]- -
Ycboro 3a moaysem Nol 541 8 |10 |36|49 | 4 | 4 | 41
Mopnyab Ne2 «IlITy4yni OyaiBesbHi MaTepiajn Ta BUpoOu»
Kepamiuni Matepianu Ta BUpoOH. 3arajibHi BiZJOMO- 4 cemecTp 5 cemecT
21 cTi Ta kinacudikaiis OyaiBenbHOI kKepaMiku. OCHOB-
Hi CHpOBMHHI MaTtepiaiu Juig BUupoOHUUTBa Kepami- | 4 | 2 | - | 2 | 5 | 2 | - 3
YHUX BUPOOIB.
992 Bu3HaueHHs SKOCTI KepaMiuHUX CTIHOBUX BUPOOIB al -l 2l2lal -] 4
(terau ¥ KaMeHiB) BIJMOBITHO 10 BUMOT CTaHIIAPTY.
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2.3

Krnacudikaris marepiaiiB Ha OCHOBI MiHEpPAJIbHUX
po3masiB. BinactuBocTi ckina. CupoBUHHI MaTepia-
JIY 17151 BUPOOHMIITBA CKJla. Marepiaiu Ta BUpoOH 31
cksa. OCHOBHI BUJIM BHPOOIB 13 OyAiBEILHOTO CKJIA 1
1XHE 3aCTOCYBAHHSL.

24

BuzHaueHHs TEXHIYHUX XapaKTEPUCTHK MaTepiajiB
Ta BUPOOIB i3 MiHEpaJIbHUX PO3ILIAB.

2.5

MerasneBi wmarepianu. 3araibHa XapaKTEPUCTHKA
MmetaniB. OcHOBHI BiacTuBocTi MeranmiB. Kiacuoi-
Karlisl Ta XxapakTepucTuka 4aByHiB. Kimacudikariis ta
XapaKTepUCTHKA BYTJICIIEBUX CTaJICH.

2.6

CopramMeHT MeTaneBux BUpoOiB. BuzHaueHHS OCHO-
BHUX TEXHIYHUX XapaKTEPUCTHK METAJCBUX BUPO-

OiB.

2.7

Heopraniuni B soKyd4i ped4oBUHU. 3arajibHa Kiacudi-
Kallisi MiHepaJbHUX B sDKy4uux pedoBuH. Kiacudi-
Kallisi HEOpPraHiuHUX B sDKYYUX PEUOBHH.

2.8

Bu3HayeHHsT HOPMAaJIBHOI T'yCTOTH, TEPMiHIB TyXKaB-
JIEHHS TIICOBOTO TicTa. BHU3HA4YeHHS MapKu TiIco-
BUX B’SDKYUHX.

29

INppaBmiuni B’skyui pedoBuHH. CremianbHi BUIU
1eMeHTy. MiHepasoTidyHi acleKTH JOBTOBIYHOCTI
B’SDKYYHX pEYOBUH. BU3HAueHHs TEXHIYHUX Xapak-
TEPUCTHK B’ SDKYYHX PEYOBHH.

2.10

BusnaueHHS HOPMaJIBHOI T'YCTOTH, TEPMiHIB Ty>KaB-
JeHHA JUIA LEMEHTIB pI3HUX THIiB. Bu3HayeHHs
MapKH MOPTJIAHALIEMEHTY.

2.11

beronu, ix BIacTUBOCTI Ta 3acCTOCYBaHHsS y OyIiB-
HunTBi. CranaapTusauis Ta kiacudikaiis GETOHIB.
BnactuBocti OeroHHOi cymimn. Baxki Oetonu. Xa-
paKTepUCTHKa MaTepiasliB sl OETOHY.

2.12

Bu3HaueHHS MOKA3HUKIB SIKOCTI KOMITIOHEHTIB BaX-
KOT'0 [IEMEHTHOT'O JJOPO’KHBOTO OETOHY.

2.13

HpOGKTyBaHHH CKJIaly BaXXKOToO 6eTOHy.

2.14

[IpurotryBanHs #  BUIPOOYBaHHS  I[EMEHTHO-
O0eToHHOI cywmimn. Bu3zHaueHHsS MOKa3HUKIB SKOCTI
OeToHY.

2.15

bityMHI Ta ABOITHOBI B’SKy4l pEYOBHUHU Ta MaTepi-
amu  Ha 1X ocHoBl. OcoOIUBOCTI YTBOPEHHS
BSDKYYHMX PEYOBHUH OPraHiYHOTO ITOXOJDKCHHS Ta
iXHs Kmacudikaltis.

2.16

Bu3HaueHHs1 TOKAa3HUKIB AKOCTI HAQTOBUX OITYyMiB.

2.17

AcdanpTo- Ta 1bOrTH00eTOHU. PO3paxyHOK ckiIamy
achanbT00€TOHY (IbOTTHOOETOHY).

2.18

BunpoOyBanHs acgaibTo0eTOHY 1 ABOITHOOETOHY.
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[Monmimepni matepianu. Knacudikamis momiMepHUX
519 | PEUOBHH Ta MaTepiaixiB Ha iX OCHOBI. 3arajgbHa Xa- 3] 9 113 3
' paKTepUCTHKA MONTIMEpHUX pedoBUH. OCHOBHI Biac-
THUBOCTI MOJIMEPHUX MaTepiajiiB (TiacTmac).
BusnauenHs koedilieHTa CIydyBaHHS OiCEpHOTO
2.20 Pin yay proro | g | ol 14| -] - | 4

MTOJTICTUPOITY 1 HOTO (hi3UKO-MEXaHIYH1 BJACTHBOCTI.
Jlakodap6oBi  marepianu.  OcoOIMBOCTI  KOM-
MO3UIIHOI MoOya0BH JiakodapOoOBUX MaTepiamiB i
2.21 | mokpurriB. Knacuoikamis nmakodapboBux matepia- | 3 | 2 | - [ 1 | 3 | - | - 3
niB. XapaKTepUCTHKa OCHOBHHUX KOMITOHEHTIB Jia-
Ko(apOOBHUX MaTepialiB.

BuBueHHST 0J11€EMICTKOCTI 1 MOKPUBHOCTI IITMEHTY.

2.22 .. 3| - 2 114 | - - 4
BusnauenHs B’si3k0cTi otihu Ta dapowu.
TennoizonAuiiiHi, aKyCTUYHI MaTepiajlid OpraHigyHo-
ro 1 HEOPTaHIYHOTO MOXO/KEHHS. 3arajibHi BiJIOMO-
2.23 | cti. bynoBa Ta BIacTHBOCTI TEIUIOI3OMSMIMHUX Ma- | 3 | 2 - 114 - - 4
TepiajiB OPraHiyHOTO Ta HEOPTaHIYHOTO MOXOJKEH-
HAL.
BusHaueHHS TEXHIYHMUX BIIACTUBOCTEHN TEINIOI30JIs-
2.24 o . 3| - 2 114 | - - 4
LIMHKX MaTepiaiiBb.
2.25 | JloMalHe 3aBIaHHS 8 | - - 81 8 - - 8
2.26 | MonynbHa KOHTpOJbHA poOoTa Ne2 3|12 -111-1-1- -
Ycporo 3a mogynem No2 96 |26 | 24 | 46| - 4 | 8 92
Ycboro 3a HaBYAJIBHOIO AMCIUILIIHOIO 150 34 | 34 | 82 |150 | 8 8 | 134

2.4. aBIaHHS HA KOHTPOJILHY (IoMaiiHio) poooty (3PH)

Jlomarnne 3aBaanus (/]3) BUKOHYETBCS B Y€TBEPTOMY CEMECTPi, BiIMIOBITHO 70 3aTBEP-
JUKEHUX B YCTAHOBJICHOMY IMOPSIAKY METOJIUYHUX PEKOMEHAAIIIM, 3 METOI0 3aKpIIUICHHS Ta
MOTJMOJICHHS TEOPETUYHUX 3HAHb Ta BMIHb CTYJEHTIB 1 € BAKJIMBUM €TallOM Y 3aCBO€HHI
HaBYaJHLHOTO MaTepiaiy, [0 BUKIAIA€ThHCA Y YETBEPTOMY CEMECTPI.

JlomalliHe 3aBJaHHSI BUKOHYETHCSI HA OCHOBI HaBUAJILHOTO MaTtepiany, BAHECEHOTO Ha
CaMOCTIIiHE OMpallOBaHHS CTYJIEHTaMHU, 1 € CKJIa10BOI0 MOyt0 Ne2 «IlITyuHi OyaiBenbHI
Marepianau Ta BUpoOm».

Konkpetna meta /I3 MicTUTBCS Y BUKOHAHHI PO3PAXyHKY CKIIaAy acpaibTOOCTOHY IS
JOPOKHBOTO 200 aepOIPOMHOTO MOKPUTTS HA MIJCTaBl BUXITHUX JaHUX.

Buxonanns, opopmieHHs Ta 3axucT 3 311iCHIOETHCS CTYICHTOM B 1HIUBITyJIbBHOMY
MOPSIIKY BIATIOBITHO 10 METOJIMYHUX PEKOMEHIAITIH.

Yac, moTpiOHuii myist BUKOHaHHS JI3 — 10 8 roguH caMocTiitHOT poOoTH.

2.5. IlepeJtik MUTAHB JJIS1 MIATOTOBKH /10 €K3aMeHYy

[lepenik muTaHb Ta 3MICT 3aBJaHb JJIA MIATOTOBKH IO €K3aMEHy, po3po0JIeHI BiJIo-
BIJTHO JI0O poOOYOi Mporpamu, 3aTBEPIKYEThCS Ha 3acijaHHl Kadeapu Ta JOHOCUTHCA /10
B1JIOMa CTYJICHTIB.
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3.1. MeToau HABYaHHSA

[Ipu BUBYEHHS HAaBUYAIBHOI AWCITUILUTIHM BUKOPUCTOBYIOTHCS HACTYITHI METOJIU HAaB-
JaHHS:

— TIOSICHIOBAJILHO-LTFOCTPATUBHUI METO/T;

— METOJT TPOOJIEMHOTO BUKIIATY;

— PENpPOIYKTUBHUANA METOL;

— NOCTIAHUIILKUNA METO/.

Peasnizarnis nux MeTOMIB 3A1MCHIOETHCS MPU IPOBEACHHI JICKITIH, 1a00paTOpHUX PO-
01T, JeMOHCTpaIliid, CAMOCTIMHOMY BHPIIIIEHHI 33]]a4 Ta BUKOHAHHI JOCHIiB, poOOTI 3 Ha-
BYAIILHOIO Ta HOPMATUBHO-TEXHIUHOIO JITEPATYPOIO.

3.2. PexomenioBaHa Jjireparypa

ba3oBa aiteparypa

3.2.1. Kpusenko I1. B., bapanoBcekuii Ta iH. byzaiBenabHe matepiano3HaBcTBo. — K.:
Bumma mkoia, 2016. — 704 c.

3.2.2. Cy4acHi ykpaiHChKi Oy/iBeNIbHI MaTepialid, BUpoOH Ta KOHCTpyKIlii. HaykoBo-
npaktTuaHui goBigHUK. — K.: Acomamis “BCBBMB”, 2012. — 664 c.

3.2.3. 3enenkoBa ['.®. byxaiBenbHe matepiano3HaBcTBO. Koncmekt nekiii. Y.I -K.:
KMVIIA, 2000. -130c.

3.2.4. 3enenkoBa ['.®., MamkoB [.JI., byniensne Marepiano3HaBcTBo. KoHcmekT
nexmin. Yactuna II. — K.; HAY, 2005 - 70 c.

3.2.5. JIopkin JI. Y Ta inmi. ByiBensHe MaTepiano3HABCTBO: KypcC JEKIIii i mpakTu-
kyM. — PiBue, 2002. —366c.

3.2.6. byxaiBensHe Mmatepiasio3HaBCTBO. JlabopaTopHuil MpakTUKyM i CTYJICHTIB
crietiaibHOCTI  «byaiBHUIITBO Ta nuBiIbHA 1HXKeHepis» /| C.M. Ckpebnera, B.B. I'pabos-
gak, A.l. I'mymanuns/ — K.: HAY, 2019. — 88 c.

3.2.7. Pynosa P.®., Jisopkin JLU., Jdeopkir O.JI., Hocoscbkuit F0.JI. B’smxyui
pedoBunu: [ligpyunuk. — K.: Ocnona, 2012. —448 c.

JlonomizkHa JiTepaTtypa

3.2.8. IlymkaproBa K.K., Kouepux M.O., I'onuap O.A., boagapenko O.I1. Marepia-
JI03HABCTBO (1 apXiTekTopiB Ta au3aiiHepi): [limpyunuk / 3a penakmiero K.K. [Tymxka-
proBoi. — K.: Bumgasuunrso Jlipa-K, 2012. — 592 c.

3.2.9. baiiep B.E ApxurektypHoe marepuanoseaenue. — M.: Tpausutkuura, 2006. —
262c.

3.2.10. Komap A.T'. CtpoutenpHble MaTepuaibl U uzaenus. -M.: Beicur.ik., 1988. -
510c.

3.2.11. T'opuakos I1.B., baxxenoB I0.M. Crpourensubie Mmatepuaisl. -M.: Ctpoiin3-
nat, 1986. - 685c.

3.2.12. MuxaiinoB B.K. Koppo3sust 6etonos. -M.: Ctpoituznar, 1982. -482c.
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3.3. Indopmauiiini pecypcu B Intepner

3.3.1. https://www.budjurnal.com.ua/

3.3.2. https://www.architectmagazine.com/

3.3.3. https://adcitymag.ru/tag/konstrukcii/

3.3.4. https://www.archdaily.com/

3.3.5. https://smp.by/o-nas/nashi-izdanija/zhurnal-arhitektura-i-stroitelstvo/
3.3.6. https://www.architectureanddesign.com.au/magazine

4. PEUTUHIOBA CUCTEMA OIIHIOBAHHS HABYTUX CTYJIEHTOM
3HAHDb TA BMIHb

OuiHIOBaHHS OKPEMHUX BHJIIB BUKOHAHOI CTYJCHTOM HaBYaJIbHOI pOOOTH 3iHCHIO-
€ThCcAa B Oanax BIAMOBIIHO 10 Tadn.4.1. ta 4.2

Tabmuus 4.1
Max KiJIbKIiCTb Max KiJIbKIiCTb
OaiB OaiB
Bun nHaBuansHOi podotH | [enHa 3aouna BH.I.[ Jlenna | 3aouna
(bopma ¢bopma HaBYAIILHOT pOOOTH dopma | popma
HaBYaH- HaByYaH- |[HaBYaH-
HaBYaHHS]
Hsl Hsl HSl
4 cemectp (4, 5 cemectp 3OH)
Monyns Ne 1 «IIpuposni OyniBenbHi Monyss Ne 2 «lItyuni OyaiBenbHI MaTepianu Ta
Mmarepiaau» BUPOOU»
Bun HaBuaneHOi po6oTH Oanu Oanu BuH HaBuanbHO1 poOOTH Oamu Oamu
JlaGopatopHi pob6oTi JlaGopaTopHni poboTi
4x36=12 12 20 12x36=36 36 20
BukoHaHHS 1OMAaIIHBOTO 3a- 8 B
BJIAHHS
BukoHaHHS KOHTPOJIBHOL
], 20
(ToMarHbOoi) poboTH
s 0onycky 00 6uKOHaHHs st 0onycky 00 6UKOHAHHS
MOOYIbHOT KOHMPOILHOT 8 Gaip B MOOYbHOI KOHMPOJILHOT pO- B
poobomu Nel cmyoenm mae bomu Ne2 cmyoenm mae Ha-
Habpamu He MeHue bpamu He MeHuie
BuxonaHHs MOy IbHOT BukonaHHs MOy TbHOI KOH-
. 8 - . 16 -
KOHTPOJIbHOI poboTu Nel TPOJIbHOI poOoTH Ne2
Ycboro 3a moaysem Nel 20 20 | Ycboro 3a moayJiem Ne2 60 40
Yceboro 3a moayasimu Nel, Ne2 80 60
CemecTpoBuii ek3amMeH 20 40
Ycboro 3a IUCHUIITIHOIO 100

4.3. CyMa pelTUHTOBHUX OIIHOK, OTPUMAHUX CTYJEHTOM 3a OKpPEMI BHUJIM BHUKOHAHOI
HaBYaJIbHOI pOOOTH, CTAHOBUTH NMOTOYHY MOJYJIbHY PEUTHHIOBY OLIHKY, SIKa 3aHOCUTBCS
JI0 BIJJOMOCTI MOAYJIBHOTO KOHTPOJTIO.


https://www.budjurnal.com.ua/
https://www.architectmagazine.com/
https://adcitymag.ru/tag/konstrukcii/
https://www.archdaily.com/
https://smp.by/o-nas/nashi-izdanija/zhurnal-arhitektura-i-stroitelstvo/
https://www.architectureanddesign.com.au/magazine
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4.4. Cyma mifICyMKOBOI CEMECTpPOBOi MOJYJIbHOI Ta €K3aMEHALIMHOI pEeUTHHIOBUX
OLIIHOK, y 0ajlax CTaHOBUTH IiJICYMKOBY CEMECTPOBY PEHUTHHIOBY OIIIHKY, SIKa IIEpepaxo-
BYETHCS B OITIHKH 32 HAIlIOHAIbHOO mikamoto Ta mkano ECTS (JlogaTok 4).

4.5, TlincymMKoBa ceMecTpoBa PEUTHHIOBA OIliHKA B Oajiax, 3a HaIllOHAJIHHOIO IIKa-
noro Ta mkajao ECTS 3aHOoCHTBCS 0 3a1iKOBO-SK3aMEHAIIHOI BIJIOMOCTI, HaBYaIbHOI
KapTKU Ta 3aJTIKOBOI KHIKKH CTyACHTa, Hampukiam, Tak: 92/Bimm./A, 87/o6pe/B,
79/o6pe/C, 68/3amoB./D, 65/3anos./E Tomo.

4.6. [lincymKoBa pedTUHTOBA OIIHKA 3 JTUCIUIUIIHU JOPIBHIOE IMJICYMKOBIN ceMecT-
POBIM PEHTHUHIOBIM OIlIHIN. 3a3HaUueHa I1JCYMKOBA PEUTHHIOBA OLIHKA 3 JUCIMIUIIHU 3a-
HOCUTBCS 110 JlomaTKy 10 Jurioma.
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