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Merta Ta 3aBJaHHA TUCHHUILTIHA

Mera Kypcy: BUKIAQJCHHS OCHOBHUX HAayKOBUX TIOJOXEHb Cy4acCHOTO
OyIlIBEJILHOTO MaTepiajlo3HaBCTBA IIOAO OI[IHKK JIOBTOBIYHOCTI  OyaiBEJIbHHUX
MaTepialiB 3 ypaxyBaHHSM iX CKIaay, CTPYKTYpPH, TEXHOJOTii BUTOTOBJICHHS Ta
0COOIMBOCTEH BUKOPHUCTaHHS, a TaKOX OBOJIOJTIHHS acmipaHTaMu
KOMHEemenmHOCmAMY CUCTEMHOTO HAyKOBOTO aHalli3y Ta HAyKOBOi METOAOJOrII ,
HEOOXIIHUX JI1 PO3BUTKY Cy4acHOI HAayKd, BMIHHAM pO3B’SI3yBaTH KOMIUIEKCHI
npobieMu B Tamy3i nOpodeciiiHoi, y TOMYy YHCI JOCTIAHHUIILKO-1HHOBAIIHHOT
nisbHOCTI. OO’ €KTOM BUBYEHHS JaHOI JUCIUIUIIHU € CydacHi OyIiBEeNbHI MaTepiain
PI3HOTO CHEUiabHOTO MPHU3HAYECHHS, SKI MAalOTh TEPMIH BUKOpUCTaHHS Oinbiie 50
POKIB.

KoMmnereHTHOCTI acnipaHTiB, 10 (POPMYIOTHCH B Pe3yJIbTATi 3aCBOECHHS

JTUCIUILTIHA
[aTerpanpua IK 3pmatHicTh mpoayKyBaTH HOBi imei, po3B’s3yBaTH
komreTeHTHICTH (IK) KOMIUIEKCHI TMpoOJIieMH B Taly3l apxiTeKTypu Ta

OymiBHMIITBA B cdepi OymiBHUIITBA 1 NHMBUIHBHOL
1HKeHepii Ta/abdo OCII JHULILKO-IHHOBAIII HHOT
TISITBHOCTI, 3aCTOCOBYBAaTH METOJOJIOTII0 HAayKOBOi Ta
MEeAaroriyHol MisITBHOCTI, 8 TaKOX MPOBOJMWTH BIIACHE
HAyKOBE JIOCHI/DKCHHS, pPe3yJbTaTH SKOTO MAaroTh
HAyKOBY HOBH3HY, TECOPETUYHE Ta MPAKTUYHE 3HAUYCHHSI.

3aranpHi 3KO01. 3gaTHICTh A0 aOCTPAKTHOTO MUCJICHHS, aHATI3Y
komreTeHTHOCTI (3K) Ta CHHTE3y HOBUX Ta KOMIUICKCHUX 17€H.

3K02. 3gaTHICTH A0 CaMOCTIHHOTO MOIIYKY, 0OpOOKH Ta
aHamizy iHdopmarrii 3 pi3HUX Kepel, (OpMYJTIOBaTH Ta
OOTpYHTOBYBATH HAYKOBI TIMIOTE3, MPOBOJIUTH Ta
VIPaBISTH aKTyaTbHUMU HAYKOBUMH JOCTIKEHHIMU
IHHOBAITIITHOTO XapakTepy.

3K03. 3marHiCTh mpampoBaTH B MDKHAPOJTHOMY
KOHTEKCTI HaJ 1IeHTH(IKAIIE aKTyaTbHUX HAYKOBUX
npoOjeM, TEeHepyBaTH  HOBI  KpeaTWBHI  ijei,
3aCTOCOBYBAaTH HECTAHAAPTHI MIAXOAW A0 BUPIIICHHS
CKIQJHUX 1 HETUNOBUX 3aBAaHb 3 JOTPUMAHHIM
OpPURHATHX B HAayKOBOMY CBITI KIJIIOYOBHX 3acaj
npodeciiiHol  €THKH, MOpaJbHO-eTUYHHX HOPM Ta
MDKKYJIBTYPHUX LIHHOCTEH.

3K04. 3paTtHicTh po3poOisATH 1HHOBAIlIHI HAayKOBI
NPOEKTH BIPOBA/DKYBATH I1X Ta YIPABISATH HUMH,
B3aEMOJIISITH B KOJEKTHBI, BHUABJISATH JIiJIEPCHKI
3M10HOCTI MpPU BUKOHAHHI, JEMOHCTPYIOYHM IPYHTOBHI
3HaHHS Ta PO3yMiHHSA (PiTOCOPCHKOI METOHOIOTii




HAyKOBOTO Ti3HAHHS.

3K05. 3natHicTh NMpE3eHTYBAaTH PE3YyIbTaTH HAYKOBUX
JIOCTiKeHb, BecTH (haxoBy HayKoBy Oecimy Ta
JTUCKYCII0 13 MIMPOKOIO HAyKOBOIO CIUIBHOTOIO Ta
TPOMAJICBKICTIO, (QOpMyBaTH HAYKOBI TEKCTH B
MUCHMOBIN (opMi, Yy TOMY HYHCIII 1HO3€MHOIO MOBOIO,
OpraHi3OBYBaTH Ta TIPOBOJWTH HaBYAIBbHI 3aHITTS,
BUKOPHUCTOBYBATH MPOTPECUBHI iHdOopmariiHo-
KOMYHIKaIliifHi 3aco0u.

daxoBi KOMIETEHTHOCTI Cel1aIbHOCTI
(PK)

@®KO1. 3paTHiCT 1O CHCTEMHOTO aHaji3y CBITOBOI
HAayKOBO-TEXHIYHOI 1H(popmarlii, 3 (opMyIrOBaHHIM
BHCHOBKIB BIJIMOBIIHO JI0 ITUIEH JOCIIIKEHHS B cdepi
OyIIBHHUIITBA Ta IUBUILHOI 1HXKEHEPIi.

®KO02. 3naTHICTH OpraHi30BYBAaTH Ta YIPABIATH
HaYKOBO-IIPO(EeCIHtHUMU BUIaMH JTISTBHOCTI 13
3aCTOCYBaHHSM IHTETPOBAHOT'O 3HAHHS 1 PO3YMIHHS
IHIINX CYMDKHUX 1H)KEHEPHUX JUCLUIUIIH, Oepydn Ha
ce0e BIAMOBIAATBHICTD 32 PE3yJIbTATH MPUHHATHX
pIIIICHB.

®KO03. 3naTHICTh MIJIaHYBaTH, POBOAUTH OPUTTHAIBHI
JTOCJTIJDKEHHS, SKICTh SIKMX BIIMOBIIa€ HAILlIOHATLHOMY
Ta CBITOBOMY PiBHSIM HAayKH, CIIPSIMOBaHI Ha MPAKTUYHY
peaiizaliio B raiy3i OyAiBHUIITBA Ta CTBOPEHHS
dyHIaMEeHTANIBHUX 3aCaj Ul CYMIKHUX Tay3eil.

®KO04. 3naTHICT TPOBOAUTH aHAJI3 00’ EKTY
JIOCJTIJDKEHHS Ta MpeAMeTHOT 00acTi B cdepi
OyIIBHHUIITBA Ta IMBUILHOI 1H)KEHEPIi, OIIIHIOBATH Ta
MOPIBHIOBATH PI3HOMAaHITHI TE€OPii, KOHIIEMIIIT Ta
MiXOAH 3 MPEAMETHOT chepr HAyKOBOTO JOCITIHKEHHS,
poOUTH BiANOBIIHI BUCHOBKH, HAJaBaTH MPOIO3UIIii Ta
peKoMeHaaii.

®KO05. 3naTHICTh BUKOPUCTOBYBATH CYYacHI METOIN
MOJICITIOBaHHS Ta IPOTHO3YBaHHS 13 BUKOPUCTAHHSM
HOBITHIX MPHUKJIAIHUX MPOTPaM, KOMIT FOTEPHHUX CHCTEM
Ta MEpEX, MPOTPAMHHUX MPOIYKTIB IPU CTBOPECHHI1
HOBUX 3HaHb, pO3po0Ili (HI3UYHUX, MATEMATHYHHX Ta
1HIII MOJieNiel, HOBUX OYIiBEIbHHUX MaTepiaiis,
IH)KEHEPHUX CUCTEM M KOHCTPYKIIil, YIOCKOHAIIOBATH
METO/IM iX PO3paxyHKY, TEXHOJOTI{ iX BUTOTOBJICHHS 1
eKCIUTyaTallii, r’eHepyBaTH iel mo/10 MPaKTUYHOTO
BIIPOBA/KEHHSI HAYKOBUX PE3yJIbTATIB.




®KO06. 3pmaTHiCTb MOAENMIOBATH 1 JOCHIIKYyBaTH
OpraHizalifHO-TEXHOJOTIUHI MpoLecH B OyIiBHUIITBI 3
BUKOPUCTAHHSAM CYYaCHUX HPOTPaMHUX MPOAYKTIB Ta
MPONYKYBaTH 1€l MIOA0 BIPOBAKEHHS pe3yJbTaTiB
HAyKOBOTO JOCIIIKEHHS B OyMiBEIbHY MPAKTHKY.

®KO07. 3naTHICTh TPOBOJIUTH €KCTIEPUMEHTAIBHI
JOCIIJKeHHS, 00poOIsITH i OTpUMYBaTH,
BIIPOBAKYBATH iX Pe3y/IbTATH B MIPAKTUKY
BUPOOHUIITBA Ta B HABYAIbHHIA OCBITHIH mporiec.

DKO08. 3maTHICTh BOIOIITA HaBYAJIbHO-METOAUYHUMU
Ta HAyKOBO-JOCTIJHUMU CTaHIAPTAMH B Tay3i
apXiTeKTypH Ta OYJTIBHHUIITBA, BMITH iX 3aCTOCOBYBATH
TIpH pO3po0IIi, MOOYI0BI, BIPOBAHKYBaHH1
IHHOBAIITHUX PIllICHb.

@®KO09. 3naTHIiCTh IPE3EHTYBATH PE3yIbTaTU
JOCIIJKEeHb y BUTTISAAL MyOTiKaliii, opopmIItoBaTi
3asBKH Ha BUJIa9y OXOPOHHHX JIOKYMEHTIB Ta
OTPUMAaHHS HAYKOBUX TPaHTIB, 0(OPMITIOBATH aKTH
BIIPOBAKCHHS Ta HAYKOB1 3BITH, pO3pO0JIATH
HaBYaJIbHO-METOJUYHY JIITepaTypy Ta Mpe3eHTaIlil
OCBITHIX KYPCiB.

®K10. 3naTHiCTh OpraHi3oBYBaTH Ta MIPOBOIUTH
HABYAIIbHI 3aHSTTS 32 CIEIIATbHICTIO OYIIBHUIITBO Ta
[IUBLIbHA 1HXKEHEPIs, YIOCKOHATIOBATH MEIarOT19Hy
MalCTepHICTh, TpodeciitHi BMiHHS MaltOyTHIX BUSHUX
Ta BUKJIa/IaviB, 3aCTOCOBYBATH 1HHOBAIIIITHI METOIH
HaBYaHHS 1 METOJUKH BUKJIAAaHHS (HhaxoBUX
JTUCIIAIUIIH.

IIporpam

Hi pe3yJIbTaTH HABYAHHA

(ITP)

ITPO1. 3gaTHICTF  MPOAEMOHCTPYBAaTH  3HAHHSA  Ta
po3ymiHHA  GiTOCOPCHKOI  METOMONOTIi  HAyKOBOTO
MI3HAHHS, IICUXOJIOTO-TIEAATOTTYUHUX aCIIEKTIB
npodeciiiHO-HayKOBOI MIsUTBHOCTI, BJIACHUM HAYKOBHM
CBITOIJIST, Ta MOPAJIBbHO-KYABTYPHI LIHHOCTI.

IMP02. 3paTHICTb  NPOJEMOHCTPYBATH  TIIMOMHHI
CUCTEMHI 3HaHHSI 1 PO3YMIHHSA BITYM3HSAHOTO Ta
3apyOiKHOTO HAayKOBOTO JOpPOOKY Ta MPAKTUYHOTO
JIOCBIy, CY4YaCHOI METOJO0JIOTTYHO-METOIMYHOI 0a3u
NPOBEICHHS  HAYKOBUX  JIOCHIDKEHb y  LapHHi
OyIIBHUIITBA.




ITP03. BononinHS 3HAHHSIMU Ta HAaBUYKAMH YCHOTO Ta
UCHMOBOTO CIIJIKYBAaHHS JI€P’KaBHOIO Ta 1HO3EMHHUMH
MOBaMHM, a TaKOX 3 BHKOPHUCTAaHHSIM CYYaCHUX
iH(popMaIiifHUX TeXHOJOTi Ta 3aco0iB KOMYHIKarlii,
BKJTFOYAIOYH CTICIialbHy TEPMIHOJIOT110, HEOOXIAHY IS
MIOBHOTO PO3YMIHHS 1HIIOMOBHUX HAyKOBHX TEKCTIB,
MPOBEJICHHS  JITEPaTypHOro TOMIYKy, YCHOIO Ta
MUCHBMOBOTO TIPEJICTABICHHS pPE3yJabTaTiB HAYKOBUX
JIOCJTIJDKEHb, BENEHHS (PaxoBOro HAYKOBOTO [iajioTy,
IPALOI0YN B MDKHAPOJHOMY KOHTEKCTI 3 PI3HUMH
CTCHKXOJIepaMH  Tally3i, BHKOPHUCTOBYIOUH HaBHKHU
MI>KOCOOHCTICHOT B3a€MO/II.

ITP04. 31aTHICTh TPOJAEMOHCTPYBAaTH 3HAaHHS 13
HAyKOBOi Ta mpodeciiHOi  MIATOTOBKU TUTST
HiATBEP/KEHHS PpIBHA KOMIETEHTHOCTI y BHOOpI
METO/IB HAyKOBUX JIOCHIKEHb, OIIIHKM iX HAyKOBOi
HOBM3HM Ta TPAKTHYHOIO 3HAYECHHS NpPU BUPILICHHI
Crieliajgi3oBaHuX 3aBlaHb B cdepi OyIiBHUIITBA Ta
[UBLTBHOT IHXKEHEDIi.

ITP0S. BMiHHS BHABISATH 3B S3KM MDK CY4aCHHUMH
HAYKOBUMH KOHIENIIISIMH B CYMDKHHX MpPEIMETHUX
cdepax, BMiHHS TIEPEOIIHIOBATH BXKE iICHYIOYl 3HAHHS 1
npodeciiiHi  TPaKTUKH Uil  OOTPYHTYBaHHS HOBHUX
TEOPETUYHUX Ta TMPAKTUYHUX PEKOMEHAAIIA st
pO3B’sI3yBaHHSI HAYKOBO-MPAKTUYHUX 3a71a4 B 00JacTi
TEOPETHYHHUX JOCII/KEHb, 3aCTOCOBYBaTH iX B cdepi
OyIIBHUIITBA Ta [IUBLUILHOT IHXKEHEPIl.

ITP06. BMiHHS 3acCTOCOBYBAaTH YHiBepcajbHI HaBHUKU
JOCIITHUKA, JAOCTAaTHI JUIsl PO3B’S3aHHS KOMIUIEKCHUX
npobsieM y cepi OyAiBHUIITBA Ta UBUIBHOT 1HXEHEpil
Ta NOOB’A3aHUX 3 HEK IOCHITHUIIBKO-IHHOBAIIWHIN
Ta/ab0 HAyKOBO-NEAArOTi4YHIA MIAJIBHOCTI 32 (axoM Ta
MPOJYKYBaHHS HOBHX 16l Ta METOiB, CIPSIMOBAaHUX
Ha TIOKpAIIEHHS HAayKOBO-TIPAKTHYHOI MisIIBHOCTI B
ranxy3i OyJiBHUIITBA Ta apXITEKTYPH.

ITP07. 3HanHa Ta pO3YMIHHS TEOPETHUYHHUX 3acaj
CTBOpPEHHS HOBUX OyniBeTbHUX marepialis,
KOHCTPYKIIIA,  pO3pOOJICHHS  HOBUX  TEXHOJIOTIH,
YIOCKOHAJIEHHSI opraHizamii OyaiBelIbHO-MOHTaXHHIX
MporeciB, IO  TOB’S3aHI 31 CHOPYIKEHHSIM,
PEKOHCTPYKITIEIO, pecTaBpaIli€ro, pEMOHTOM Oy/iBelb,
CIOpyZ 1 KOMIUIEKCIB, Y TOMY YHCII B OCOOJIHBHUX
YMOBaXx.

ITP08. BonoiHHS HaBUUKaMU Ta BMiHHSIMHU Y BUPILIeHI
HAYKOBUX 1 TPAKTHYHUX TpoOjeM 3a0e3rneueHHs
exonoriyHoi Oe3meku B chepi OyniBHUITBA Ta
[IMBUTBHOI 1HYXKEHEpii, MABUIICHHS E€KOHOMIYHOCTI Ta
HaIIHHOCTI (GYHKIIOHYBaHHS apXiTeKTypHO-




KOHCTPYKTUBHO-TEXHOJIOTIYHUX CHUCTEM OymiBedb Ta
criopynl, 3a0e3nedeHHs] palioOHAIBHOTO BUKOPUCTAHHS
NPUPOJHUX PECypCiB Ta OXOPOHU HABKOJIHUIIHHOTO
CepeIoBUILA.

ITP09. 3HaHHs Ta PO3YMIHHS NPHUHIMIIIB CTBOPEHHS 1
pPO3BUTKY €()EKTUBHMX METOJIIB pO3paxyHKy Ta
EKCIIEPUMEHTAIFHUX  JIOCHI[KEHb  CHOPYKCHHX,
BITHOBJIEHUX Ta T ICHJIEHUX KOHCTPYKITIH,
BJIAINITYBaHHS 1HXKEHEPHHX MEPEk, MPOCKTYBAaHHS Ta
BUPOOHMIITBA Oy/IBEIIbHUX MaTepialiB, BOJIOIITH
TEOPETUIHO-METOAO0IOTIHHUMH Oasucamu
MPOEKTYBaHHS ¥ OpraHizallii TEXHOJIOTIYHUX MPOIIECIB,
10 HAaWOUIBII MOBHO BPaxOBYIOTh CHEeUX(IKy BIUIMBIB
30BHIIIHKOTO CEPEOBHUIA, AHTPONMOTCHHHX (DAKTOPIB,
TOLIO.

IMP10. Bonoxitn cydacHUMH  iH(QOpPMALIHHUMH
TEXHOJIOTISIMA  JJI1 ~ pO3pOoOKM,  opradizamii Ta
yIIpaBIIiHHS HAYKOBUMH MPOEKTaMU Ta/ab0 HAYyKOBHUMH
JOCIIIDKEHHAMH B cdepi OymiBHUIITBA Ta MHUBLIBHOT
cepemoBhIll  Yepe3  cydacHi  (popmMu  HaAyKOBOi
KOMYHIKaIii.

ITP11.  [IlemoHCTpyBaTM  CHCTEMHUH  HayKOBHIl
cBiTOrIIsA Ta QiI0CO(PCHKO-KYABTYPHUN KPYro3ip, SKHMA
BKJIFOYA€ PO3BUHEHE KPUTHYHE MHUCICHHS, podeciitHy
€THKYy, aKaJeMiuHy JI0OpOodYecHICTb, IMOBary o
PI3HOMAaHITHOCTI Ta MYJIbTHKYJIBTYPHOCTI B TIOE€THAHHI 3
BOJIOJIIHHSIM TE€PEJOBUMHU METOJWKAMHU BHUKJIAJaHHA Yy
BUIIA INKOJI 1 MOCTIHHUM CaMOBIOCKOHAJIEHHIM
npodeciifHOro Ta HayKOBOT'O PiBHS.

ITP12. 3gaTHICTH 10 Oe3MepepBHOTO CAMOPO3BHUTKY Ta
CaMOBJIOCKOHAJICHHS, €(DEKTUBHOI CaMOCTIiHOI mpaiii,
BMIHHS OTPUMYBaTH OakaHUI pe3ylbTaT B yMOBax
0OMEXEHOro 4Yacy 3 akIeHTOM Ha Tmpodeciiiny
CYMJIIHHICTB 1 3 JOTPUMaHHSIM €TUYHHUX MipKyBaHb,
YMIHHS Ta HaBHYKH TMPOBOJWTH MOHITOPUHT pOOIT Ta
BYACHO BHOCHUTU KOPEKTHBH B IUIAH POOIT 32 IPOECKTOM
B c(epi OymiBHUIITBA Ta IUBUIBHOI IHXKEHEPII.

IP13. 3xificHIOBaTH YCHINIHY 1HHOBAIlIHHY HAyKOBO-
TEeXHIYHY JISJIBHICTH Yy  COLIaJIbHO-OPIEHTOBAHOMY
CyCTUIBCTBI Ha OCHOBI MDKOCOOHMCTICHUX
B3a€MOBIJTHOCHH JJIi MaKCHUMAaJbHOTO CaMOBUPAXKEHHS
Ha OCHOBI TEPIHUMOCTI, MCHUXOJIOTTYHOI CYMICHOCTI Ta
€TUKHU TIOBEIIHKH.

ITP14. /lemoHCTpYBaTH BMiHHS CaMOCTII{HO CTaBUTH Ta
PO3B’sA3yBaTH OpraHizalliifHO-yIIPaBIIHCHKI 3aBIaHHS Ha
OCHOBI JIOTPMMAaHHS 3aKOHOJaBuOi 0a3u, NPUHIUIIB




TOOpOYECHOCTI Ta BIAMOBIAAIBHOCTI 3a YCIIIIHUI
KIHIIEBHA OCOOMCTHMH Ta KOMaHIHWI pe3yiabTaT Ha
OCHOBI Cy4yacHOi Teopli 1 TNpaKTUKH OpraHizamii Ta
yIpaBiliHHS (YHKIIOHYBaHHSM HayKOBO-TPOQeCciifHuX
BUJIIB TIISTBHOCTI B cdepi OyIAiBHHUITBA Ta HUBLIHHOL
THXeHeplii.

IMP15. 3patHicTs (QOpMYTIOBATH BIACHI aBTOPCHKI
BHCHOBKH, TIPOMO3UIli Ta pEeKOMEeHAaIii Ha OCHOBI
aHai3y JITEPaTYpPHUX PKEpell, MaTEHTHUX JOCIiIKEHb,
MOBHOTO IIMKJIY TEOPETUYHHX 1 EKCHePUMEHTAIBHUX
JOCITPKeHb, TPOBEJICHUX 32 CyYaCHUMU METOINKAMHU.

1. IIporpama HaBYAJIbHOI JUCUMILIIHA
3microBuii MoayJsb 1.

Tema 1. Beryn. ®akTopu, 110 BU3HA4al0Th JOBrOBIYHICTh Oy 1IBETbHUX MaTepialiiB
(aTMochepocCTIHKICTh, KOPO3iiiHA CTIMKICTh, MOPO30OCTIUKICTD, Kapo - Ta
BOTHECTINKICTH). METOM0JIOTis OI[IHKH CIIEeIIAIbHUX BIACTUBOCTEN OYiBETbHUX

MatepialiiB pi3HOTO NMPU3HAYEHHS.

Tema 2. MeToau OLIIHKM BIUIMBY CKJIQy Ta CTPYKTYpU OyAiBEIbHUX MaTepiaiiB

Ha 1X eKCIUTyaTalliHi BIaCTUBOCTI.

Tema 3. Bunu kopo3ii 6eToHy Ta IHIIKMX OyAiBEIbHUX MaTepialliB.
Tema 4. Po3paxyHOK TepMiHYy CITy>KOM Ta MPOTHO3 JOBTOBIYHOCTI OCTOHHHX Ta

3aJ11300€ TOHHUX KOHCTPYKIIIH.

Tema 5. IlpobGiiemu peuuKIiHTY Ta YTWIi3alii OyaiBeIbHHUX MaTepiajiB, IO

BUMIILIH 3 BUKOPHUCTAHHA.

2. TeMu NPAKTHYHHUX 3AHATH
(s neHHoi popMu HaBYAHHS )

Hasga Tem npakTUUHHX 3aHATh Kinekicts rogua

Tema 1. ®akTopH, 110 BU3HAYAKOTH JOBIrOBIYHICTH
OyniBeJIbHUX MaTepiajiB

1.1. MeTononorisi BU3Ha4Y€HHsI aTMOC(EPOCTINKOCTI Ta 10
MOPO30CTIHKOCTI Oy/IIBEIbHUX MaTepiaiB.
1.2.0cob6auBOCTI AOCTIKEHHS KOPO3ii OETOHY Ta apMaTypu 10

B OETOHI.




1.3.MeTtoau BU3HAUYCHHS KapO- T4 BOTHECTIHKOCTI
OyliBEJIbHUX MaTepiajiB

10

Tema 2. MeToau Ol[IHKY BIUIMBY CKJIAAY TA CTPYKTYPH
OyaiBeJIbHUX MaTepiajiiB Ha iX eKCIIyaTaniiHi
BJIACTUBOCTI

2.1. JlocnimKeHHs B3aEMO3B’SI3KY «CKJIa/1- CTPYKTypa-
TEXHOJIOT15- BJIACTUBOCTI» AJis OyIiBETbHUX MaTepialiiB
MPUPOIHOTO Ta MITYYHOTO MOXOIKEHHS

2.2. OmiHKa BIUTMBY CKJIAJTy Ta CTPYKTypH Ha
eKCIUTyaTalliiiH1 BIaCTUBOCTI Oy 1IBEJILHUX MaTepiajiB

2.3. PerymtoBaHHs cKkilaay Ta CTPYKTYpPH BUPOOIB Ha OCHOBI
MIHEpaIbHUX B SDKYYMX PEYOBHH.

10

10

10

Tema 3.
Buau kopo3ii 6eToHy Ta iHIIKX OyAiBeJbHUX MaTepiajiB

3.1. Koposis 1,II ta I Tumy.

3.2. Kopo3ist 6eToHy B pi3HUX CepeOBUIIIAX
3.3. JIy>xHa Kopo3ist 6eToOHYy

3.4. Koposis apmaTypu y O€TOHI1
3.5.Kap06oHni3zariist 6eToHy

= W= W W W)

Tema 4.
Po3paxyHok TepMiHy c.JIy:K0M Ta NPOrHO3 J0BrOBiYHOCTI
0€TOHHUX TA 32J1i300eTOHHUX KOHCTPYKUIIi

4.1. OOrpyHTyBaHHS BHUOOpY ILIEMEHTY 3aJIe)KHO BIJ
yMoB ekcrutyaraiii 6etony ( EN 197-1:2000).

4.2. Knacu BIUIMBY HaBKOJIMIIIHBOTO CEPEAOBHUINA Ha
oeton (JICTY b B. 2.7-176:2008)

4.3. Oco0auBOCTI OIIHKU JOBIOBIYHOCTI OCTOHY:

4.3.1 - opu BWIYroByBaHHI Mmia 4ac (puIbTparlii BOaH
Kpi3b OETOH

4.32.- ipu aii cynbdaTiB Ha OETOH;

4.3.3. - npu 111 KUCTIOT Ha OETOH

KR X

Tema 5. IIpoOievMu penMkJIiHIY Ta YyTHIi3amii
OyAiBeJbHUX MaTepiaJjiB, 0 BUILLIN 3 BUKOPUCTAHHS

5.1. YTunizaiiist 6eToHy Ta 3a/11300€TOHY
5.2. YTumizamis NOJIMEPMICTKHX MartepianiB, B TOMY
YUCJIl TOJIIMEPOETOHIB

10

10

Pa3zom 3a moaysiem 1

150




3. CamocriitHa podora

nepeadaydae OnpamroBaHHs TEOPETUYHOTO KYPCY, MIATOTOBKY BUKOHAHHS
aucepTaliiHoi poooTH (popMysItOBaHHS TEMH, T1IOTE3U Ta BUSHAUCHHS
HEOOX1THUX METOJIIB TOCIIIKEHHS)

Hazga temun Kinbkicth
No TOJIVH,
JICHHa/3a049Ha
1 Tema 1. Betyn. Metomoorist OLIHKH crieniadbHUX 60/60
BJIACTUBOCTEH OYiBETbHUX MaTEpialiB Pi3HOTO
NpU3HAYCHHSI.
2 Tema 2. MeToau OILIIHKH BIUIMBY CKJIQTy Ta CTPYKTYpHU 60/60
OyliBeILHUX MaTepiajiiB Ha X eKCIUTyaTalllifH1 BJACTUBOCTI
3 Tema 3. Buau kopo3ii 6eToHy Ta IHIIMX OyaiBETbHUX 60/60
MarepianiB
4 Tema 4. Po3paxyHok TepMiHy CcIy>K0H Ta IPOTHO3
JIOBTOBIYHOCTI OETOHHUX Ta 3a11300€TOHHUX KOHCTPYKIi. | 60/60
5 Tema 5. TIpoOnemu penuKIIiHTY Ta yTHII13a1lil OyAiBEIbHUX
MaTepialiiB, 10 BUMIIUIA 3 BUKOPUCTAHHS 60/60
Pa3om 3a moayJiem 300/300

4. MeToau HABYAHHSA

3 Mmetoro (hopmyBaHHS MPOGeCitHMX KOMMETEHLINH IHUPOKO BIPOBAIKYIOTHCS
IHHOBAIlIifHI METOAM HaBYaHHA, O[O 3a0e3MeuyloTh KOMIUIEKCHE OHOBJICHHS
TPaAMIIIHHOTO TIPOIIECY HABYAHHS, a caMe: Npe3eHTallli (OrJisIoBi, TEMaTHYHI,
npoOJieMHI) 3 BHUKOPUCTAaHHSIM KOMIIIOTEPHUX TEXHOJOTIH, MPAaKTU4YHI 3aHATTH,
camocTiiiHa poOoTa MijJ KOHTPOJIEM BHUKIaiada MpU BUPIIEHH] TEXHOJIOTIYHUX 3a/1a4.

S. MeToau KOHTPOJIIO

KonTponp  3miiicCHIOETbCS 3 JOTPUMaHHSAM  BUMOT 00’ €KTHUBHOCTI,
IHIWMBIAYaJIbHOTO TIJAXO0Jy, CHCTEeMaTHYHOCTI 1 CHCTEMHOCTI, BCEOIYHOCTI Ta
npodeciiftHOi CIPsIMOBAHOCTI KOHTPOJIIO.

IHoTouHMA KOHTPOJIbL 3/IIMCHIOETHCS 1] Yac MPOBEICHHS MPAKTUYHUX 3aHSITh
1 171 YaCc BUKOHAHHS JIUCEPTaIiitHOT pOOOTH T11J] KOHTPOJIEM BUKIJIadada.

Moay/ibHUH KOHTPOJb TOJSATa€ y BIAMOBIASX HAa KOHTPOJbHI MUTaHHS 3
BIJIITOBITHOI TEMH.

AcmipaHT OTpUMYE AOIMYCK IO 3aliKy 3 HaBYAIBHOI MUCHUILIIHA 32 YMOBH
BUKOHAHHS BCIX BUIB HABUAJLHOT pOOOTH, TIepen0aueHuX poOOUIOI0 POrPaMoro.

IMincymkoBuii ceMecTpOBUIl KOHTPOJIb (3aJ1iK) MPU3HAYCHUM 711 aCHIPAHTIB,
AK1 3 TOBAKHUX MPUYNH He Habpanu HeoOXiaHy KiIbKicTh 6amiB (60 6aniB), abo ais
TUX, XTO Oa)ka€ MIBUIIMTH CBiM Oan, 1 3MIMCHIOETHCA y (opmi ycHHX abo
MUCHMOBHX BiJITIOBI/IeH Ha 3alTUTaHHS 10 CEMECTPOBOTO KOHTPOJTIO.



6. Po3nogis 0axiB, AKi OTPUMYIOTH aCHipaHTH

[TorouHe OMUTYBaHHS, TECTYBaHHS Ta CaMOCTiliHaA po0OoTa Cyma
M1 Cemectp. KonTpoms (3a1ik)
60 40 100

7. lHIkana ouinroBanua: HanioHaabHa ta ECTS

O1iHKa 3a HaI{lOHAJILHOO IITKAJIO0
Cyma GaiiB 3a BC OrineaECTS 115 3aTiKy
BUJIM HABYATIHHOI 1HK
7 HABTAJIBHO TUHKa ISl eK3aMeHY, KypCOBOTO
ALLIEHOCTI MPOEKTy (poOOTH), MPAKTHKU
90-100 A BIIMIHHO
82-89 B 3apaxoBaHO
noope
74-81 C
64-73 D .
3aJJ0BUTHHO
60-63 E
HE 3apaxoBaHoO 3
35.59 FX HE3aJI0BUILHO 3 MOKIIMBICTIO | MOMKJIMBICTIO HOBTOPHOTO
MOBTOPHOTO CKJIa/IaHHS CKJIaJIaHHS
‘ HE 3apaxoBaHoO 3
HE33JIOBUIBHO 3 000B’I3KOBHM TTIOBTOPHUM
0-34 F 000B’3KOBUM TIOBTOPHUM BUBYEHHSM JMCIUILTIHA
BUBYCHHSIM JHUCIUTUTIHA

8. YMoBHM 101myCKY 10 MiACYMKOBOI0 KOHTPOJIIO

AcrmipaHTy, SIKHA Ma€ MiJICYMKOBY OIIHKY 3a TUCHHUILUIIHY Big 35 mo 59 Gaiis,
MPU3HAYAETLCS JIOJIaTKOBa 3ajikoBa cecis. B 1iboMy pa3i BiH NMOBUHEH BUKOHATHU
J0JaTKOBI 3aBJJaHHS, BU3HAUCHI BUKJIAJaUEM.

AcmipaHTt, AKkuil He 374aB Ta/ab0 He 3aXHMCTHUB 1HJIWBIIyallbHE 3aBJaHHS, HE
JOMYCKAETHCS 10 CKIIaJIaHHs 3aIKYy.

AcmipaHT, sIKuii He BUKOHaB BUMOT' po00401 IpOrpamMu 1o 3MiCTOBHX MOJYJISIX,
HE JIOMYCKA€EThCS 0 CKIIAZaHHs MiICYMKOBOTO KOHTPOJIIO0. B 11bOMy pasi BiH NOBHHEH
BUKOHATH BH3HAYCHE BUKJIAauyeM JIOJATKOBE 3aBIaHHS IO 3MICTY BIAMOBIIHHUX
3MICTOBUX MOAYJIB B IEPi0J MI>K OCHOBHOIO Ta JJOJIATKOBOIO CECISIMH.

AcrmiipaHT Mae MpaBO HA OMPOTECTYBAaHHS PE3YJIbTAaTIB KOHTPOJS (amessiiio).
[IpaBuna momaHHS Ta PO3IJSAY amessll IBU3HAYEH! BHYTPIMIHIMH JOKYMEHTaMU



KHVYBA, ski po3mimieni Ha caiiti KHYBA Ta 3MicT sikux TOBOJIUTHCS O acHipaHTIB
Ha TI0YaTKy BUBYCHHS JTUCIUILIIHH.

9. PekomMeHI0BaHAa JiTepaTypa

Ba3oBa

1. byniBenbHe Marepianio3HaBctBo:miapyunuk / I1.B.Kpusenko, K.K.Ilymikaprosa,
b.B.bapanoscekuii Ta iH.. - K.:JIupa, 2012. — 624 c.

2. PrioseB U.A. CtpoutensHoe MmaTepuanobeaeHue: Yueo. [locobue s CTpouT. crell.
By30B.- M.: Beiciias mkoia, 2002.- 701 c.

3. Wrapk U., Buxt b. [JonroBeunocts 6erona . — K.:Opanra, 2004.- 301 c.

4. Nltapk U. Illenounas kopposus 6erona. Kues -2010- 166 c.

5. Kpusenko IL.B., Ilymkapea E.K. Jl0oAroBe4yHOCTh NIIAKOLIENIOYHOrO O€TOHA.-
K.:bynusenbnuk, 1993.-224 c.

6. CydacHl yKkpaiHChbKI OyJiBeIbHI MaTepiaiu, BUpOOH Ta KOHCTPYKIIII: HAyKOBO-IIPAKT.
nosinuuk /3a penakuiero [TymkapproBoi K.K. — K.: Acomianisst BCBMB, 2012. — 664 c.

7. AnekceeB C.H., HBanoB @®@.M., Moaper C., luccis II. JloJroBe4HocTh
&eJe300eToHa B arpeccuBHBIX cpenax.- M., Ctpoinszaat, 1990.- 320 c.

8. baOymkun B.M. 3amura CTpOUTENBHBIX KOHCTPYKIMH OT KOPPO3UH, CTAPEHUS U
nzHoca U.; XappkoB : Buma mkona, 1989. — 167 c.

9. 3ammra CTpOUTENBHBIX KOHCTPYKUIUN OT KOppo3un: CIpaBOYHUK CTPOUTEIS MO
pen. A. M. OpsoBa. — Mocksa : Ctponunzaart, 1991. — 255 c.

10. Hopodeer B. C., Beiporoit B.H. TexHonoruueckas nmoBpeKJ1eHHOCTb
CTPOMUTENBHBIX MaTepUaioB U KOHCTpYyKIuil. —Ogecca : «Micto maiicTpiBy», 1998. —
165 c.

11. Tou B.I., [TaBntok B.B., Illumtoxk I1.C. betonu 1 OyaiBenbHi pO3UUHU: MIIPYIHHK.
—K.: OcHosa, 2016. — 568 c.

12. JiBopkin JL.W., Tou B.I., JIBopkix O.JI. BunpoGyBaHHs GeToHIB i 6yqiBeIbHIX
po3uuHiB. [IpoekTyBanHs iX ckiaziB: HaB4y.mociOHUK. - K.: OcHoBa, 2014 — 304 c.

13. Asopkus JI.U., IBopkun O.JI., Kopueituyk FO.A. DddexTrBHBIE 1IEMEHTHO-

301bHBIE 0eTOHBI.-POoBHO.- U31-B0o "Dnen",1999.- 195c¢.



14. Ieopxun JI.U., ConomaroB B.W., BeipoBoii B.H., Uynnosckuii C.. LleMeHTHBIE
0eTOoHBI ¢ MUHEpaJIbHBIMU HaOJHUTENAMU.- KuiB.- byniBensauk, 1991.- 137 c.

15. Ilpomeccsl camMoopraHu3aluy  CTPYKTYpPhl  CTPOUTENBHBIX  MaTepHalloB.
Mounorpa¢us/ [lymkapesa E.K., llleitnuy JI.A. -K.: "'amma-npunt, 2009.- 153 c.

16. CrpourenbHple Marepuaabl W KOHCTPYKLIHMH 3allUTBl OT HOHU3UPYIOLIUX
uznydeHuid/Jlyoposckuii B.b., Abnesuu 3. - M.: Crpoiiuzaat, 1983.- 240 c.

17. Topumua C. H. Dkojorumueckue acmeKTbl OMOpa3pylIEeHUH U Mepbl 3allUThI

JEPEBSIHHBIX KOHCTPYKIUK. — MockBa :Ctpoiinznar, 1984. — 115 c.

JlonaTkoBa

18. iBaroB ®.M. 3ammra xene300€TOHHBIX TPAHCIIOPTHBIX COOPYKEHUI OT KOPPO3HH.-
M.: Tpancnopr, 1968.- 176 c.

19. Ilonak A.®. OcHOBBI KOPPO3UH KeNe300eToHa. MaTeMaThyecKoe MOJEIIMPOBAHUE

npotiecc ¢ npumeHenrem OBM// Ya: YHU, 1986

Indopmaniiini pecypcu

1. http:/library.knuba.edu.ua/........

10. IIuTaHus 10 MOAVJILHOT0 KOHTPOJIIO ( 200 3aJIKY)

10.1. Sx xmacudikyroThcs  OyIiBeNbHI  MaTepiadd Yy BIANOBIZHOCTI 3
BU3HA4YaTh?

10.2. B yoMy mossiratoTh IPUHLIUIK PO3POOKH CIelladbHUX [IEMEHTIB Ta OE€TOHIB?
10.3. B yomy mnepeBaru Ta HEAOJIKHU IIJAKOMOPTIAHIAIEMEHTY Ta OETOHIB Ha iX
OCHOBI?

10.4. B yomy nepeBaru Ta HeIOJIIKM MyLI0JIAaHOBUX LIEMEHTIB Ta OETOHIB Ha X OCHOBI?



10.5. 3 sKOO METOI0 PO3POOMIM TJIIMHO3EMUCTHM IIeMeHT? B uoMy pi3HMIS MK

BJIACTHBOCTSAMU MOPTIAHIIIEMEHTHOTO Ta TIIMHO3EMHUCTOTrO OETOHIB?

10.6. B yomy opuriHaJIbHICTh HayKOBOI KOHIIEIIIIi PO3POOKH JIY)KHUX IIEMEHTIB?

SxuMu 0COOJIMBUMHU BIACTHBOCTSAMU XapaKTEPU3YIOTHCS JIy>KHI LIEMEHTH Ta O€TOHU?

10.7. B sxkoMy HampsIMKy ii¢ PO3BUTOK IIKOJM JY)KHHX IIEMEHTIB Ta OETOHIB y
CBITOBIHM MIPaKTHIL?

10.8. ki mepeBarm Ta HEJOJIKM «IIEMEHTHOI» Ta OETOHHOI» TEXHOJOTIH
BUKOPUCTAHHS JTY>KHUX IIEMEHTIB?

10.9. B yomy mnossirae e(heKTUBHICTh BUKOPHCTAHHS 30JIOIIJIAKOBUX CYMIIIEH MpH
BUPOOHUIITBI O€TOHY?

10.10. B yomy npuyYuHM TOBTOBIYHOCTI JIY>KHOTO IIEMEHTHOTO KaMEHIO?

10.11. B domy momsrae BaXJIWBICTh (PPAKI[IOHYBAaHHS 3alOBHIOBAYiB IMPH
BUPOOHUIITBI OeTOHY? SIK 1€ BIJIUBA€E HA JIOBIOBIYHICTh OCTOHY?

10.12. Y yomy CYTHICTh ITOKa3HUKIB MapKH Ta KJIacy OE€TOHY 3a MIIHICTIO Ha CTUCK?

10.13. Sk 3a0e3neyuT HEOOX1THY TPIILIMHOCTIMKICTH O€TOHY?

10.14. ki icHyrOTh METOM BU3HAYEHHS MOPO30CTINKOCTI OECTOHY?

10.15. SIxum 9YMHOM MOHA 301IBIIUTH BOJJOHEPOHUKHICTH OETOHY?

10.16. ki ocobmmBoCTI ApiOHO3EPHUCTOTO OETOHY?

10.17. B d4oMy mnoJyisiraloTh TPUHLIUIKM BIOPOYIIUIbHEHHS Tpu  (GOopMyBaHHI

3a11300€TOHHUX KOHCTPYKUINA? SIK 11€ BIJTUBAE HA JOBTOBIYHICTh KOHCTPYKIIiH?

10.18. Sxi 0coOAWMBOCTI YHIUTbHEHHS KOHCTPYKIII NpH BHUKOPUCTAHHI JIETKOTO

o6eTony?

10.19. B dyomMy monAraroTh MNPUHIUNN UEHTpU(yryBanHs mnpu (PopMyBaHHI

3a11300€ TOHHUX KOHCTPYKIIIM KPYyriaoro npodiito?

10.20. Sk 3abe3nedyeThcsl Mepenaya HaMNpy>KEHHS Ha OETOH Npu 3/1HCHEHHI

NOMEepPEeHbOTO HANpyKeHHs apmaTypu? Sk 1e BIJIMBae Ha eKCIUTyaTalliiHi

BJIACTUBOCTI KOHCTPYKIIIH?

10.21. Sk 3gilicHIoeThCs Oe30marybOoyHa EKCTPyAepHa TEXHOJIOTIS BUPOOHMIITBA

3Q11300€TOHHUX KOHCTPYKLIN? K1 (akTopy MIABUILYIOTh JIOBTOBIYHICTh TaKHX

BUPOOiIB?



10.22. YoMy BUHHUKAIOTh MPOOJIEMH TIPU BUKOPUCTAHHI HIIJILHUX 3allOBHIOBAUIB, SK1
MICTSITh aMOPGhHUM KpeMHe3eM?
10.23. Illo Take BHyTpimmHS (JyXHa) KOopo3is 6eToHy? Ski (hakTopu 00yMOBIIOIOTH

PO3BUTOK IIi€1 KOPO3ii?

10.24. Sk OmiHIOIOTH MOPO3OCTIWKICTH 3alOBHIOBAYA 3a YKPAiHCHKUM CTaHIAPTOM Ta
3a cTaHgapramu kpain €C?

10.25. [lo Take 3amoOBHIOBa4l PEUUKIIHTY? 3 SKOi CHPOBUHH iX OTpUMYIOTH? SIKi
BUMOTH JI0 3alIOBHIOBAYIB PELMKJIIHTY BUCYBalOTh ICHYIOUl HOPMATHMBHI JOKYMEHTH
kpain €C?

10.26. Ski TONOBHI BHUMOTHM BHUCYBAIOThCS [0 MIEOCHIO, NPUIAATHOTO IS
BUTOTOBJICHHS OeToHy?  Bim skux ¢akTopiB 3alexuTh BHOIp MaKCHMaIbHOT
KPYMHOCTI IIJIFHOTO 3al0BHIOBaYa?

10.27. 3a skuMu TOKa3HUKAMHU BUOUpPAIOTh APIOHWI NIUIBHUNA 3allOBHIOBAY IS
6etony? SIk 11e BIJIMBA€ Ha IOBrOBIYHICTh OETOHY?

10.28. SIki BUMOTH BHCYBAIOTh JO APiOHOTO 3allOBHIOBAYa IMPU BUTOTOBJICHHI CYXHUX
OyAiBeIbHUX CyMIIIEH?

10.29. 3a axuMu KpUTEpisIMU BUKOHYEThCS Kinacugikaris 3omu-suHecendss TEC? ki
3ononuiakosi Bigxoaun TEC mpupaTHi sk cupoBUHA JUisi BUPOOHUITBA OyHiBEIbHUX
MmaTepiaiiB?

10.30. Ski ocoOaMBOCTI 3aCTOCYBaHHS 307U y OyliBeIbHUX po3yrHax Ta 6eToHax? Sk

1€ BIUIMBACE Ha JJOBIOBIYHICTH OETOHIB?

10.31. SIxi 0coOJMBOCTI 3aCTOCYBaHHS €JIEKTPOTEPMOPOCHOPHUX MUIAKIB IS
BUPOOHUIITBA B SDKYUHX PEUOBHH, MIEOCHIO, MIHEpAJIOBaTHUX BUPOOIB?

10.32. SIxi 3anmoBHIOBaYi Ta IIEMEHTH BUKOPHUCTOBYIOTH JJIsl KapOCTIMKUX OCTOHIB 3

MBULIEHUMU TEPMOMEXAHIYHUMHU XapaKTEPUCTUKAMU?

10.32. SIki OCHOBHI CKJIQJIHUKU Ta BJIACTUBOCTI HAaHOMOIM(})IKOBAHMX IIEMEHTHUX
OetoHiB?

10.33. SIxi OCHOBHI CKJIQJJHUKH €JIEKTPOTEXHIYHUX OeTOHIB? SIKe iX mpu3HaueHHs?
10.34. SIxi 0COOIMBOCTI MpUTAMaHHI TEXHOJIOT1] KOMITO3UIIIMHUX OCTOHIB /IS 3aXUCTY
BiJl 10HI3yI0UOTO BUIIPOMIHIOBaHHS? SIKi CHPOBUHHI KOMIIOHEHTH BUKOPUCTOBYIOTH?
10.35. B dyomy moisIraroTh OCOOJMBOCTI TEXHOJOTii OETOHIB, 3MaTHUX [0

CaMOYII1TbHEHHS ?



10.36. I1lo Take OeronomosiMepu ? B yomy iX nmepeBaru nepeja 3BU4aiiHUMU
o6eTtoHamu? K OIIHUTH iX TOBTOBIUHICTE? SIKi MpoOIEeMU BUHUKAIOTh TIPH iX
PELUKIIHTY?

10.37. Buau kopo3ii 6€TOHY Ta IHIIKUX OyA1BEILHUX MaTepialliB.

10.38. Kopo3ist 6eTOHY B pi3HUX CEpeIOBUIIIAX

10.39. Jlyxxna kopo3is 6eTony. Meronu BunipoOyBaHHs OETOHY Ha L€l BUJ KOPO3ii.
10.40. Kopo3is apmarypu y 6€TOHi

10.41. KapOonizarist 6eToHy Ta ii BIUIMB HA JTOBIOBIUHICTH KOHCTPYKITIH.

10.42. OcobnuBocTi npolieciB kapOoHi3allli 1J1s MOPTIAHALEMEHTHUX Ta JTYKHUX
O€TOHIB.

10.43. Po3paxyHOK TepMiHy CIyXKOM Ta TPOTHO3 JOBTOBIYHOCTI OETOHHUX Ta
3aJ11300€TOHHUX KOHCTPYKIIIH.

10.44. Ob6rpyHTyBaHHs BHOOpY IIEMEHTY 3aJ€KHO BiJl YMOB €KCIuTyaTaiii 0eToHy (
EN 197-1:2000).

10.45.. Knacu BrumBy HaBKoIMIIHBOTO cepenoBuiia Ha Oeron (ACTY b B. 2.7-
176:2008)

10.46. OcoOJMBOCTI OIIIHKM JOBIOBIYHOCTI OCTOHY MPU BUJIYTOBYBaHHI IiJ 4ac
(binpTpallii BOAM Kpi3h OCTOH.

10.47. Ocob6auBOCTI OLIIHKH JIOBTOBIYHOCTI O€TOHY IIpH A1l CyJib(aTiB Ha OCTOH.

10.48. Oco6aMBOCTI OLIIHKH JIOBTOBIYHOCTI O€TOHY IPH /i1 KUCJIOT Ha OETOH.



