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3arajibHi 3ayBaKeHHSs

I{i MeToU4YHI BKa31BKH CKJIaJCHI 3T1THO 3 OCBITHBO-IPO(PECIHHOIO TPOrpaMor0
BUIIOI OCBITH 3 HanpsMKYy "ByaiBHUITBO" 1 MpHU3HAuY€H] Ui CTYAEHTIB Oy/IBEJIbHHUX,
€KOHOMIYHHX 1 €KOJIOTTYHHX CIEIaTbHOCTEH.

Jlaboparopri  pobotm  "BuzHaueHHs  (I3MKO-MEXaHIYHMX  BJIACTUBOCTEH
matepiamiB", "[lpuponni kam'sHi marepianu”, "Kepamiuni matepianu 1 BupoOu",
"JlicoBi wmatepianu" J03BOJISIOTH CTYACHTaM 3aKpiUTH TEOPETHYHI 3HAHHS 1
NPaKTUYHO O3HAMOMUTHCA 3 TPUPOJHUMH MaTepialaMH, METOJaMH BU3HAYCHHS iX
BJIACTUBOCTEH.

[lepen BHUKOHAHHSAM pOOIT CTYIEHT IOBHUHEH O3HAHOMUTHCA 3 METOJHUKOIO
BU3HAYEHHS (DI3UKO-TEXHIYHHUX BIJIACTHUBOCTEM Ta SAKOCTI OY/IBEIbHUX MaTepialis,
BUBUUTH TEOPETUYHUN Marepiayi 3a JCKIIAMH 1 MIAPYYHUKOM, BIAMOBICTH Ha

KOHTPOJIbH1 3alUTaHHs, 0POPMUTH JTAOOPATOPHUIA SKypHAIL.

OTtpumani pe3ynbTaTH i Yac BUKOHAHHS pOOOTH 3aHOCSTh Y BIAMOBIAHI TAOIHIIL.

KoxxHy po60TY 3aXUINAIOTh Y BCTAHOBJICHOMY TIOPSIIKY.



JlaGoparopHa poooru Nel

Bu3snauenns gizuko-mexaniynux enacmugocmeit mamepiaiie

OCHOBHI IpyIY BIACTUBOCTEH Oy/IIBEILHIX MaTepiaiB:

1)pi3uuni (mificHa, cepeaHsl, HACUIIHA IIUIbHICTh, HOPUCTICTh, HUTOMA
MTOBEPXHS TOILIO);

2)BiIHOMIEHHS 1O [ii BoaM 1 MOpo3y (BOJAOBOUpAHHS, BOJOTICTH,
BOJIOCTIMKICTh, BOJIOIIPOHUKHICTh, BOJIOTOBIJ/Ia4ya, MNIPOCKOMIYHICTh, MOPO3OCTIHKICTD);

3) TeruIoBi (TETUIONPOBIIHICTD, TETUIOEMKICTh, BOTHECTIHKICTh, BOTHETPUBKICTB);

4)mexaniuyHl (MIIHICTP TPU CTUCKAHHI, BUTHHI, PO3TATHEHHI, TBEPAICTD,
KPUXKICTb, CTHpPaHHS, MNPYKHICTb, IUIACTHYHICTh, OMIp YJapy, 3HOCOCTIMKICTB,
MOB3YYICTh);

5)cnemianbHi (ximMiuHa (kopos3iiiHa) 1 O1o0T14HA CTIMKICTB,
ra30MapONpPOHUKIIUBICTb, TIOBrOBIUHICTb, are3151, aKyCTUYHI BJIACTUBOCTI);

6) TEXHOJIOTIYHI - XapaKTepu3ylTh MPUJIATHICTh O MEXaHIYHOI OOpOOKH

(p13aHHs1, CBEpAJICHHS, CTPYTaHHS, PO3MUIIOBAHHS).

Mema po6omu - OBOJOIITH METOIUKOIO BU3HAYCHHS OCHOBHHX (13HMKO-

MEXaHIYHUX BJIACTUBOCTEH Oy IBEIbHUX MaTepialiB 1 BUPOOIB.

1. ®i3u4HI BIaCTUBOCTI MaTepiaiB

[IlinpHICTIO p Ha3uBaeThcs Maca oAuHUIl Marepiany. [lo6 BuzHauuTH
IBHICTE p (KI/M°; T/cM’), Tpeba 3HaiiTH Macy Matepiany m (kr; r) i iforo o6'em V
(M’ em):

p=m/V. (1)

1.1. BuzHaueHHH ilicHOI INIIBHOCTI

JI11iCHOIO IIUTBHICTIO p Ha3WBAIOTh IIUIBHICTD TI€1 pEYOBHHH, 3 SIKOI CKIATAETHCS

Marepian. O0'em Mmarepiagy BM3HA4YalOTh B aOCOJIOTHO HIUIBHOMY cTaHi (06e3 mop 1

nycrot V).
JlificHa MUIBHICTG - (h13UYHA KOHCTAHTa PEUYOBUHH.

OO6naiHaHHs: TeXHIYHI Bary, 00'emoMip (kosba Jle I1larennbe).



Puc. 1 —ITpunan Jle lllaTense

Mertoarka BU3HAYEHHS JIHCHOI IIIUTLHOCTI

Martepian Tpe6a oTpumaTi B aOCOIIOTHO HIUTBHOMY cTaHi. i 1IbOTO MOTPIOHO
HOro TOHKO MOJIPIOHUTH, 11100 KOKHA YaCTOUYKA HE MaJia Imop.

[Ipusiag HAMOBHIOIOTH BOJIOKO 200 1HIIOIO PIAMHOIO, IHEPTHOIO 10 MaTepiaiy, J10
HIKHBOI TO3HAYKY.

Ha TexHiyHMX Barax BIJBaXyIOTh MOPOLIOK Matepiany Macow 70 I 3 HOXHOKOIO
He O1npme 0,01 r.

[Toporiok 3acumnaroTh y MpUiaj] HEBETUKUMU TOPIUSMHU Tak, 00 piBEHb PIHHU
MAHSBCS O BEPXHBOI MO3HAYKH. TaKMM YMHOM BU3HAUYaAIOTh 00'€eM Matepiaiy, 3aIUIIOK
TIOPOIIIKY 3BAXKYIOTb.

JIiiicHy IIUTbHICTH MaTepiay po3paxoByIOTh 3a (POPMYJIO0

p=(m-my)/V,, )

Jie m; - HaBaXkKKa, T;

m; - Maca 3aJIMIIKy MaTepiaiy, T;

. 3
V., - 00'eM TOpOIIKY, KU 3aCUTIATU y TIPUIad, CM .

Pe3ynbraty ekcriepuMeHTy 3anKcyroTh y Tal. 1.



Ta0Omur 1.

No HaiimeHnyBaHHS TOKa3HUKIB, [To3HaueHHs 3HaYCHHS
/1 OJIMHHUIISI BUMIPY MOKA3HUKA
Marepian
1 | HaBaxka, r m;
2 | Maca nopoiky, SiKuii 3aJUIINABCS, T m;
3 | Maca nopol1iky, siKuii BUCUIIAIU B m=mj;—m,
00'emMoMip, T
4 | OOG'eM piguHH, SIKy BUTICHUB V.,
ITOPOIIOK, CM
5 | LllinbHicTs MaTepiany, r/cm’ p=(m;-my)/V,

1.2. BuzHayeHHs cepeAHbOl ILIbHOCTI 3pa3KiB NPaBUJIbLHOI (popMu

CepenHbOI0 IMIUIBHICTIO p, Marepialy Ha3UBalOTh MIUIBHICTh, KOJU IS
PO3paxyHKy OepyTh HOro MoOBHUI 00'eM y MPUPOIHOMY CTaHi V,, BKIIOYAIOYH ITOPH 1

ITyCTOTH.

OO0naiHaHHS: Bary, TUPI, JiHIMKA.

Meroavka BU3HAYEHHS CePEAHBOT IMIIBHOCTI
MeTtoa BU3HA4YEHHS CePEIHBO1 IILTBHOCTI 3aJICKUTh BiJT TEOMETPUYHOI (popMu 3paszka

Marepiaiy.

1. 3pa3zkn wmarepiajly OpaBWILHOI TEPMETHYHOI  (hopMmu

(xy0, mapanesenine, IWIHAP)

3pa3ok MaTepiany 3BaKyrTh 3 moxuokoro He Oubine 0.1 r (mpu maci g0 500 r) 1
He Ounbiie 1 r (mpu maci Oubie 500 r).

O0'em 3pa3ka BU3HAYAIOTh, KOPUCTYIOUUCH IITAHTEHITUPKYJIEM 200 METaIIYHOIO
niHiikoro. O0'em ky0Oa abo mapasienemineay po3paxoByoTh 3a ¢popmyioo V = abc,
ne a, b, ¢ - po3Mipu rpaHei.

O0'em muTiHApa BU3HAYAIOTH 32 (HOPMYJIIOIO

V=nd’ H/4,
ne r=3,14;

d, H - BIANOBITHO AiaMeTp 1 BUCOTA LWTIHIIpA.



Pe3ynbTaTu gociiny 3aHOCITh y Ta0JI. 2.

Tabans 2
Ne HaliMeHyBaHHS MOKa3HUKIB, [To3HaueHHs 3Ha4YeHHs
/1 OJIMHHUIISI BUMIPY MOKA3HUKA
Marepian
1 | 'eoMeTpuuHi po3Mipu, CM a xbxh
2 | Maca 3pa3ka, r m
3
3 | O6'em 3paska, cM V
5 | Cepenns uiiibHICTh MaTeEpiaty, pPpo=m/V
3
r/cM

2. 3pa3Kku HENMPABUWILHOI (hopMH

CepenHio MUIBHICTh TaKUX 3pa3kiB BU3HAYAIOTh METOJIOM TiIPOCTaTUYHOIO
3Ba)KyBaHHsI 200 3a I0MOMOroro 00'eMomipa.

Metoa TiApOCTATUYHOTO 3Ba)KyBaHHSI 3aCHOBAHMI Ha BUKOPUCTAHHI 3aKOHY
ApxiMena: Ha TUIO, 3aHYpEeHE B PIAMHY, Jl€ BUTUCKYIOYa CHJIa, IO HampaBieHa
Bropy 1 3Ha4€HHS 1i Take, sIK Bara BUTHCHYTOI PIAUHHU.

3pa3ok 3BaXylOTb, BH3HAYAIOYW HOTO Macy m, TOTIM WHOTO HACHUYYIOTh
BOJIOI0.

M'sakoi0 BOJIOTOIO TKaHUHOK BUTHUPAIOTh 3Pa30K 1 3BaXYIOTh Ha

TAPOCTAaTUYHMX Barax (puc. 2).

Puc. 2. I'iagpocTratuyHi Bary.



[Ticnst BU3HAYEHHS MAaCH HACMYEHOTO BOJIOIO 3pasKa Mi,,. (I) HOTO 3aHYpPIOIOTH
y CKJIIHKY 1 3 BOJIOT0 1 3BaXKYIOTh 3Pa30K Y BOJII M4, (T).

CepeIHIO WTbHICTh MaTepiany p, (r/cM”) po3paxoByIOTh 3a GOPMYIOI0
Po = [m/(muac - msoo)]p 600 - (3)

OO0'eMOMIp BUKOPHUCTOBYIOTH IPW BH3HAUEHHI CEPEIHBOI UIIUIBHOCTI KPYIHUX
3paskiB (macoro Oinbiie 500 1), 3pa3ok 3BaxyOTh (m;), mapadiHylOTh 1 3HOBY

3BAXKYIOTH (M3).

B o6'emomip (puc. 3) HanMBarOTh BOAY 10 piBHA 31MuBHOI TpyOku 1. [Tix TpyOky
CTaBJIATh TIONEPETHBO 3BAKEHY CKIIHKY (m13). 3pa30K Ha HUTII 3aHYPIOIOTH B 00'eMOMIp.

CKIISTHKY 3 BOJIOIO 3BOKYIOTh (M1 ).

Puc. 3 — O6’emomip

Maca Box (T), BUTHCHYTOI 3pasKoM (m, — m3), TOPiBHIOE 06'eMy (cM’) 3pa3ka 3
napadinom (V, +n), TOMy O Peoou = 1 /e’
O6'em mapadiny BU3HAYAIOTH 3a (HOPMYIIOIO
V,=(mymp)/ p,,
1e p, - WinsHicTs mapadiny, p,= 0,98 r/cv’.

[I11BHICTE MaTepiaTy po3paxoByIOTh 3a (POPMYIIO0

po=m/V,=m;/ [(mem3)/pyoou - (M2-m1y) /p,f.
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1.3. Bu3Ha4YeHHS HACHUITHOI IILIBHOCTI CMIIKUX MaTepiajiB

HacumnHa miuibHICTb Py, — XapAaKTEPUCTUKA CUIIKUX MaTepiajiB (LIEMEHT, MICOK,
11e01Hb), KOJIU I PO3PAXyHKIB MPUMUMAIOTh yBECh 00'€éM, BKIIFOYAIOYH ITyCTOTH MK

HJaCcTOYKaMU.

Merorka BU3HAYEHHS HACHUITHOI IIIJILHOCTI MaTepIiaIiB

Hacumny muibHICTE MaTepiaiiB BU3HAYalOTh, BUMIPIOIOYM iX O00'€M MIpHUM
MATHAPUYHUAM TTOCYJIOM €MKIcTIO Bi 1 0 50 1.
JIpiOHO3epHUCTI MaTepiali HACUIAlTh Yy MIPHUH Tocyl eMKicTio | 1 3a

JIOTIOMOTOI0 CTaHAAPTHOI BOPOHKHU (pHC. 4).

Puc. 4 — CrannapTHa BOpOHKa

1-koprmyc, 2-TpyOKa, 3-3acyBKa,
4- MIpHUI THITIHIP

[Tin TpyOKy BCTaHOBIIOIOTH MOMEPEAHHO 3BaKEeHWM IwiriHAp. uminap

3allOBHIOIOTh 3 HAJUTUIIIKOM, SIKUM 3P13a0Th JIIHIMKOIO 1 3BaKYIOTh.

O6'em mumirgpa V'=11=1000 cm’ = 107 M.
HacurHy mijibHICTh 3HaXOAATh 32 POPMYJIIOIO
Prac=(mz—my)/V, 4)
1ie m; - Maca MIHApa, T,
m; - Maca IWIHApa 3 MaTepiajaom, T;

V - 06'eM muiHApa, CM.

11



Pe3ynbraTty ekcriepuMeHTy 3aHOCSTh y Ta0. 3.

Tabmurs 3
No HaiimenyBaHHs TOKa3HUKIB, [To3naueHnHs 3HaYCHHS
/1 OJIMHHULISI BUMIPY ITOKA3HHUKA
Marepian
- 3
1 | O6'em muingpa, cM V
2 | Maca nuniaapa 6e3 Marepiaiy, T m;
3 | Maca nuninapa 3 marepiajaom, T m;
4 | Maca marepiany, T m=m;—m;
5 | Cepenns HacHITHA IIUIBHICTD Puac=(my—m;)/V
- 3
Marepiany, r/cMm
1.4. BuzHayeHHA OPUCTOCTI
[TopucTicTh - CTyMiHB 3alI0BHEHHS 00'eMy MaTepialy nmopamu
1= [(p-p)/p]100. (%)
Pe3ynbpTaTi ekcriepuMeHTy 3aHOCATh y Ta0. 4.
Tabmuis 4
No HaliMeHyBaHHS MOKa3HUKIB, [To3HauenHs 3Ha4YeHHs
n/m OJIMHHULISI BUMIPY ITOKa3HHUKA
Marepian
1 | Jificka minenicts Matepiany, r/em’ p
2 | CepenHs mJIbHICTH MaTepiany, Po
r/eM’
3 | Iopucricts, % 17

1.5. Bu3HayeHHs IMYCTOTHOCTI CHIIKOT0 MaTepiajry

[TyCTOTHICTB - YaCTHHA OJUHUII 00'€EMY, 1110 3HAXOAUTHCS MK 3€pHAMU

CHUIIKOTO MaTepiaiy:

1= [(p—ps)/p]100. (6)

Pe3ynbraty ekcriepuMeHTy 3aHOCSTH y Ta0. 5.

12




Tadmurs 5

No HaiimeHnyBaHHS TOKa3HUKIB, [To3naueHnHs 3HaYCHHS
n/m OJIMHHULISI BUMIPY ITOKa3HHUKA
Marepian
— — . 3
1 | AilicHa NIIBHICTH MaTepiaiy, I/cM p
2 | CepenHs MUJIBHICT CHUIIKOTO Po
- 3
Marepiaiy, r/cm
3 | IlycrotHicTs, % 11,

1.6. Bu3zHaueHHS BOJIOTOCTI i BOJAONOTIMHAHHSA

Bomoricts - BMICT BOJIOTH B MaTepialii B KOHKPETHUH MOMEHT; BIIHOCUTBHCS 10
OJIMHUILII MAaCH MaTepiaidy B CyXOMYy CTaHl. BoJyoricTb BU3Ha4aroTh 3a (hOpMYJIOr0
W= [(m;—my) /m,[]100%, (7)
7€ m;— Maca Marepiaiay B IPUPOJHOMY CTaHi, T,
m; - Maca BHCYIICHOTO MaTepiany, T.
BomonornuHaHHs - 31aTHICTh MaTepially MOTJIMHATA BOJY 1 YTPUMYBATH ii y
CBOIX mopax. BopjomornuHaHHS XapaKTepU3yeThCs MaKCUMAJIbHOIO KUIBKICTIO BOJIH,
BiZJHECEHOIO JI0 MACH CYXOro 3pa3Ka (BOJOIOIIMHAHHS 3a Macor W,,") abo 1o ioro
00'emy (o0'emue BomonormuHanus W,"). Boponormunanus W,," i W, (%)
BU3HAYaIOTh 32 popMyiaMu

Wmn = [(muac - mcyx) /”12]100%, (8)

an = [(muac - mcyx) /V'paot)u] 100, (9)
1€ Myae My — Maca MaTeplally y HAICHYEHOMY BOJOIO 1 B CyXOMY CTaHi, T;

3
Peoou— TYCTUHA BOJU, T/CM”

. . 3
V - 06’eM MaTepiany B CyXOMy CTaHi, CM".

13



MeTo1MKa BU3HAYEHHS BOJIOIOCTI MaTEPITy

3pa3ok Marepianay 3BaXKyIOThb 1 BUCYWIyIOTh npu Temneparypi 105... 110°C no

[MOCTIMHOT Barw.

Po3paxoBytoTh BOJIOTICTH 3pa3ka 3 moxubOkoro He Oinbiie 0,1%. BunpobyroTh

JIBa 200 TpH 3pa3KH, Pe3yJIbTaT MPUHMAIOTh SIK CepeIHE apuPMETUUHE OTPUMAHUX JIaHUX.

MGTOI[I/IKa BHU3HAYCHHS BOAOIIOITIMHAHHSA MaTeDiaJ'IV

BunpoOyBaHHS ITPOBOSTH HA TIBOX a00 TPHOX 3pa3Kax.

3pa3ku BUCYIIYIOTH JIO TIOCTIMHOT MacH 1 3alUCYIOTh Macy Ccyxoro 3paska. [oTim ix
3aHYpPIOIOTH Y BOAY Tak, 100 HaJ HUMH OyB IIap BoAW HE MeHIe 2 1 He Oubie 10
CM, 1 BUTPUMYIOTh JIEIKUH Yac, peKOMCHJIOBaHMHA cTaHmapTamu. Ilicias HacHIeHHS
3pa3Kd  BUWMAIOTh 3 BOJAM, BHUTUPAIOTh BOJIOTOIO TKAHWMHOI 1 3BaXKYIOTh

BononornmmaanHs 3a Macoro 1 00'eMoM po3paxoByIOTh 3a popmyiami (8), (9).

Pe3ynbpTaTu eKcepuMeHTIB 3aHOCATh y Tad. 6.

Tabmwurs 6

Ne HaliMeHyBaHHS MOKa3HUKIB, [To3HauenHs 3Ha4YeHHs

/1 OJIUHHUIISI BUMIPY MMOKa3HHUKA
Marepian
3

1 ] O6'em 3pazka, cMm V

2 | Maca cyxoro 3paska, T m;

3 | Maca 3pa3ka, HaCHYE€HOTO BOJIOIO, T m;

4 | Bonoricts, % w

5 | BogonorimHaanHs 3a Macoro, % w,"

6 | Bomonorimuaanas 3a 00'eMoM, % w,"

14



2. MexaHiuHi BJJACTHBOCTI MaTepiajaiB

MexaHiuHi BJIACTUBOCTI MarepialiB XapaKTePU3YIOTh iX 3/IaTHICTh OIUPATHCS
BIUIMBY 30BHIIIHIX MEXaHIYHUX CHUIL

MILHICTh - 3AaTHICTh MaTepialy OMUPATUCS BHYTPIIIHIM HAMpPYKEHHSM, 1110
BMHMKAIOTh BHACTIIOK BIUTMBY 30BHILIHIX CHJL.

MirHiCTh MaTepiaiiB XapaKTePU3y€EThCsI MEKEI0 MIIHOCTI — HAIMPYKCHHSIM B

Marepiaii, 10 BIATIOBI]A€ HABAHTAKEHHIO, TIPU SKOMY 3pa3oK pyHHYyeThcs. Mexka
MIITHOCTI BU3HAYAEThCS JOCITIIaMH Ha 3pa3KaxX BCTAHOBJICHUX Po3MipiB 1 opmu (Tadl.
7, 8).
MilHICTh MaTepialy OJHOTO 1 TOTO X CKJIAAy 3aJISKUTh BiJ HOro IIUIBHOCTI, a
MILIHICTh IOPUCTUX MATEPIaJIiB - 111€ i B1Jl BOJIOTOCTI.
Mesxy MIITHOCTI MaTepialy BU3Ha4at0Th HE MEHIIIE SIK Ha TPhOX 3pa3Kax.
OcTtaTouHNM pe3yIbTaTOM BBAKAIOTH CEPEHE apU(hMETUIHE TUTHKU THX IMOKA3HUKIB, 1110

BIZIPI3HAIOTHCS OJTUH Bl OJTHOTO He Outbie 15 %.

2.1. BusHayeHHs1 MesKi MIITHOCTI IPH CTHCKY

[Ipr BUMPOOYBaHHSX BUKOPUCTOBYIOTH TIPABIIYHI MPECH 3 MaKCHUMAIbHUM
sycuiuisim 10 T; 100 T.

['paHnuHe HaBaHT@KEHHS 3HIMAIOTh 32 TIOKA3aHHAMH (DIKCYIOUOi CTPUIKU
MaHoMeTpa. PyliHyroue 3ycWuUisi BU3HAYAIOTh 3a TapUPOBOYHUMHU TaOIMIIMH, IO

JIOJTAFOTHCS JI0 TIpeca.

Mesxy MIITHOCTI TIPY CTUCKY PO3PaxOBYIOTH 3a (DOPMYJIO0

ne P —pyliHyroue 3ycriuis, Kr;
2
S — moma 3paska, cm”.
Pesynbraty ekcriepuMeHTy 3aHOCSTh Y Ta0. 9.

3aMalbOBYIOTH CXEMY BHITPOOYBAHb.
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Tabmurs 7 — CxeMu CTaHIAPTHUX METOIB BU3HAYECHHS MIITHOCTI IIPU CTUCKY

3pa3zok Ecki3 PozpaxynkoBa Marepian Po3mip
(popmy.ia CTAaHJAPTHOIO
3pa3ka, cM
Ky6 P beron 10x10x10
R=~ Posumn 15%15x15
: S 20x20x20
a, [Mpupoaamii 7,07x7,07x7,07
KaMiHb 5%x5%5
Huniaap e P beron d=15; h=30;
R=— [Tpupomamit d=h=5;7; 10; 15
e EI S KaMiHb ..
L 11H.
[Tpuzma P beron a=10;15;20
R=+2 h=40; 60; 80
S HepeBuna a=2; h=3
Cxanenmii P Lerna a=12
3pa3oK R=— b=12,5;
S h=14
[TonoBrHa P Lement a=4
3pa3Ka-Tpu3MH, 8 6,23 R=— S=25 e’
BUTOTOBIICHOTO 3 : S
IIEMEHTHO-
ITIIAHOTO "
PO3UMHY y
[Tpo6a mebeHro my; —my Benvkwmii d=15; h=15
(rpaBir0) y Dp= -100 | sanosmiosay
HITHApI & my 1151 GETOHY
d
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Tabmig 8 — Cxemu cTaHJapTHUX METOIB BU3HAYEHHSI MILIHOCTI IIPY BUTHHI M PO3TATyBaHHI

3pazok Ecki3 Po3paxynkoBa | Matepian | Po3mip crangapTHOrO
(dbopmyna 3pasKa, CM
BunpoOyBaHHS Ha BUTHH

[Tpu3ma, o R 3Pl | Lemenr 4x4x16
1eria 2 I v oue 2bh2

. 1' Llerna 12%6,5x25
ITpuzma P P R = P1 Beron 15x15x15

ZXPZARL “ bR2

A JlepeBuna | 2x2x30
BunpoOyBaHHs Ha pO3TATYBaHHS
Crprxens, Betou 5%5%50
BiCIMKa, 10x10>80
npu3Ma
Cranp d=1
[=5;1>10d
Humiaap _ 2P beron d=15
nd/
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TabOmmi 9

No | HaiimeHnyBaHHS TTOKa3HUKIB, OAUHULIS Ilo3HaueHHs 3Ha4YeHHA
/1 BUMIpY MMOKa3HHUKA
Marepian
1 | Po3mipu 3paska, cMm
JIOB)KWHA /)
IIMpHUHA b
JiaMeTp d
BHCOTa h
2 | noma nepepizy, cm” S
3 | PyiiniBHa cwmia, H, kr P
4 | Mexa MIIIHOCTI PH CTHCKY, KF/CMZ; P
MITa R=3

2.2. BuzHaueHHs Me:Ki MIIIHOCTI TP BUTHHI

[Ipy BuUnpOOYBaHHSX HAa BUTMH BUKOPHUCTOBYIOTH MPECH MAJOl MOTYKHOCTI 13
CHEIIATIbHAMH TIPUCTPOSIMU TSI BCTAHOBJICHHS 3pa3KiB 1 mepeayl HaBaHTaKEHHs , abo
mMarmny MII — 100.

[Tpu Bukopucranni MammHu MII-100 3HaueHHST MEXI1 MIITHOCTI BCTAHOBIIIOIOTh
3a JIYWIBHUKOM 0O€3 JIOJIaTKOBUX pPO3paxyHKIB. Pe3ymbrar BUnpoOyBaHHS (IKCYIOTH Y
ONMHHIISIX BUMIpy HarpykeHHs — kre/em” (1 kre/em” = 0,1 MITa).

Po3paxyHok MeKi MIITHOCTI IIPY BUTHHI BUKOHYIOTH 32 (hOPMYJIOO

Ru= —ob,
2bh
ne P — pyiiHyro4e 3yCuius, Kr;

[ — BIICTaHb MK OTIOPAMH, CM;

b, h — mmpyHa 1 TOBIIMHA 3pa3Ka, CM.
Pe3ynbraty ekcriepuMeHTy 3aHocsTh y Tabu. 10.

3amMabOBYIOTh CXEMY BHITPOOYBaHb.
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Ta6mua 10

Ne HaliMeHyBaHHS MOKa3HUKIB, [To3HauenHs 3HaYeHHs
/1 OJIUHHUIISI BUMIPY MMOKa3HHUKA
Marepian
1 | Po3mipu 3paska, cMm
IIMpHUHA b
BHCOTA h
2 | Biacranp Mix oropamu, CM l
3 | PyiiHiBHa cuna, KT P
4 | Mexa minHocTi npu BuruHi, MIla R,,.

2.3. BuzHaueHHS BeJIMYUHY OTIOPY YAApy

Omnip ymapy — BJIACTUBICTh MaTepialy OIUpATUCS PYWHYBAHHIO I/ BIUTMBOM
OJTHO- 200 OaraTOKpaTHO MUTTEBO MPHUKIIATICHUX MEXaHIYHUX 3yCHIIb.

MitHIiCTh MaTepially XapakTepH3yeThCsl pOOOTOI0 yiapy, 10 PyHHYye marepial,
abo IMTOMOIO POOOTOI0 BaHTAXKY Ay, , IIO0 IPUXOAUTECA HA OJWHMIO 00’eMy, 1
BU3HAYAETHCS 32 (HOPMYJIOIO

- m(l+2+3...+n)

3
Ay= v 10° (JoxAr),

e m - Maca BaHTaXy KOIpa, KT, m =2 KT;
N - KUIBKICTb YAapiB JI0 pyHHYBaHHS;
V - 06’eM 3paska, CM .
Ha ynmap BumpoOyroTh 3pa3Ku-LIMIIHAPH AIaMETPOM 1 BHCOTOKO 25 MM.
BunpoOyBaHHs POBOJISITH HA KOTIPI.
VY napu (nepumii — 3 BUCOTH 1, ipyruii — 2, TpeTiii — 3 ¢M 1 fai A0 pylHyBaHHS
3pa3Ka) HAHOCATH y UEHTP BEPXHBOI IUIOLIMHH 3pa3Ka.
IToka3HHKOM OIOpY € MOPSAAKOBUI HOMEDP YAapy, 110 NOIEPEKAE PyHHYBAaHHS.

Pe3ynbraty ekcriepuMeHTy 3aHOCSTh y Tabu. 11.
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Ta6mmsa 11

Ne HaliMeHyBaHHS MOKa3HUKIB, [To3HauenHs 3HaYeHHs
/1 OJIUHHUIISI BUMIPY MMOKa3HHUKA
Marepian
1 | Po3mipu 3paska, cMm
JiaMeTp d
BHCOTA h
2 | O6’em 3paska, e . \Y
3 | Kinbkicth ynapis
3
Po6oTa, JI)x/m

2.4. BuzHayeHHSl BeJIMYUHM OMOPY CTUPAHHIO

CrtupaHHsi TIOKa3ye CTIMKICTh MaTepiady 10 abpa3uBHOTO 3HOITYBAaHHS 1
OLIIHIOETbCS BTpaTaMH MacH Marepialy, BUIHECEHMMH 10 OJMHHUIN HOro IUoni, abo
3MEHIIIEHHSM TOBILIMHH 3pa3Ka.

Mertonnka BUpoOyBaHb

Kam’sui marepiamm (6eToH, pO3UMHU, IPUPOJHUN KaMiHb, KEpaMiuHy TUIUTKY)
BUTIPOOYIOTh Ha KPyrax CTHUPAHHS 3 BUKOPHCTAHHSIM NUTI(PYBAILHUX TOPOIIKIB (ITICOK).
Jl1s1 BUIpoOYBaHb TOTYIOTH /1B 3pasku — Kyou 3 pebpoM 70 M. IX 3BaKyIOTh 3 HOXHOKOIO
He Outbiie 0,1 T 1 BU3HAYAIOTh IWIOINTY, sika Oyne ctuparucs. [ukn BunpoOyBanHs — 560
00epTiB.

CrupaHHICTh BU3HAYAIOTh 3a (POpMYJII0r0

I=(m—-my/S, (12)

7e m —Maca 3pasKa JI0 CTHpaHHS, T;

m; - Maca 3pa3Ka IiCJIsl CTUPaHHS, T;
' — IJI0111a CTUPAHHS, oM .

Pe3ynbraty eKcriepuMeHTy 3aHOCSTh Yy Tab. 12.
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Tabmuis 12

No HaiimeHnyBaHHS TOKa3HUKIB, [To3naueHnHs 3HaYCHHS
/1 OJIMHHUIISI BUMIPY MMOKa3HHUKA
Marepian

1 | Inoma 3pa3ka, cm” S

2 | Maca 3paska 1o ctupanss, r m

3 | Maca 3pa3ka micisi CTUpaHHS, T m;

4 | Inoua crupamns, oM’

5 | Crupansicts, r/ e’ 1

KoHTposbHi 3aniuTaHHsA

1. Y qomy pi3HHUI AIMCHOI IIUTBHOCTI BiJl cepeaHboi? SKuii MoKa3HUK OLbIie?

2. Ha sKi BIacTUBOCTI BIUTMBAE MOPHUCTICTH?

3. Big 9oro 3a5exuTh MIIHICTh MaTepiatiB?

4. SIxi MaTepianu 100pe NMpaItol0Th HA CTUCK; HA BUTHH?

5. SIki marepianm J0Ope BUTPUMYIOTh CTUPAHHS?

6. HaBeniTh METOMWKM BH3HAYEHHS MIMCHOI, CEPEIHBOI 1 HACHITHOI IILIBHOCTI
MarepiaiiB; 001aHaHHS, IO BUKOPUCTOBYIOTHCS, PO3PaxyHKOBI (POPMYJIH.

7. SIK po3paxoBYIOTh IIOPUCTICTh, ITyCTOTHICTD, BOJIOTICTh, BOJOIOTIMHAHHS ?

8. HaBeniTh METOIMKY BU3HAUYEHHS MEXI1 MIITHOCTI TIPH CTUCKY, BUTHHI.

9. SIk BU3HAYaIOTh OMIp yJapy 1 CTUPAHHICTh MaTepiary?
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JlabopaTopna podora Ne2
Ilpupooni kam’ani mamepianu
Mema poéomu — 03HAWOMUTHCS 3 KOJIEKINEIO TIPCHKUX TOPIJ, OnucaTu (i3uKo-
TEXHIYHI XapaKTEPUCTUKH 1 BKa3aTH MOXKJIMBI 00JIACTI BAKOPUCTAHHS y Oy TIBHUILITBI.

Ipupoonumu _kam ’sHumu mamepiaiamy HA3UBAIOTh MaTepiaid 1 BUPOOH, sIKi

OJICPXKYIOTh MEXaHIYHOI 00pOOKOIO (MOJPIOHEHHSIM, PO3KOJIFOBAHHAM TOIIO) TIPCHKUX
TMIOP1/I, HE 3MIHIOIOYM IXHBOI IPUPOIHOI CTPYKTYPH Ta BIACTUBOCTEN.

Lipcbkoro nopodoro Ha3MBaIOTh MIHEPAJIbHY Macy MOCTIMHOIO CKJIaay 3 OHOro abo

JEKUTbKOX MIHEpAJIIB.

Minepan — pedyoBrHa, YTBOpEHA B pe3ysbTari (PI3UKO-XIMIYHUX MPOLECIB Y 3EMHII
KOpI1; XapaKTePU3YETHCSI IEBHUM XIMIYHUM CKJIQJIOM, OJTHOPITHOIO OYI0BOIO 1 (hi3MUHUMU
BJIACTUBOCTSIMH.

JIns BUBYEHHS TIPCBKUX TMOpIN X MOAUIIOTH HAa OKpeMi rpymnu. HaiOimbin
TIOIIMPEHOIO € KIach(iKaIlisl TipChbKUX MOP1JT 3a TOXOKEHHIM, a00 reHeTnyHa (puc. 1).

Ta6mmurst 1 — Ornuc 30BHINIHIX O3HAK TPCHKUX TOPIA

Hazea nopoau

XapaKkTepucTUKa

1. Knacudikarris

2. XiMIYHU# 1 MIHEpAJIOTTYHHUIA CKJIaT

3. Crpykrypa (OymoBa) Moke OyTH KpuCTalivHa,
nop(ipoBaHa, CKJIOBH/IHA, 36PHHICTA

4. Komip (cBiTii abo TeMHI)

5. bimuck
Moxe Oyt CKISHUIA, TepiaaMyTpOBHHA, >KUPHUH,
TBMSIHUI, MAaTOBHM

6. TeepmicTh (3a mKkanor Mooca)

7. Tekcrypa
Moxxe OyTM MIUIBHOIO, CJIAHIFOBATOIO, IIAPOBOIO,
JTYCKOTIOTIOHO!O, BOJIOKHHCTOIO, TIOPUCTOIO,

HI3/IPIOBATOI0, 3€MJIMCTOIO

8. CepenHs IILUTBHICTH ™

9. Ilopucrictp™*

10. Mesxa MILIHOCTI IPH CTHCKY™*

*IpuOIM3HO 33 HABYATLHUMU MTOCIOHUKaMU
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KoHTpoJibHI 3an1uTaHHA

1. Illo Take miHepar i ripcbka moponaa?

2. HaBeniTh reHeTUYHY KJIACH(IKALIIO TIPCHKUX MOPia?

3. SIx yTBOpUIIHCS MarMaTU4Hi, 0CaJ0B1, MeTaMop(]iuHi TipChKi MOPOIU?

4. Ha3BiTh BJIACTHBOCTI BUBEP)KEHUX TIIIMOMHHUX 1 BWJIMTHX TIPCHKHX
nopia. Jle iXx Mo>kHa 3aCTOCOBYBAaTH?

5. SIki TipCchKl TOPOAM BITHOCITH 10 TPYNH OcamoBuX mopin? Jle mMoxHa
3aCTOCOBYBaTHM MEXaHIYHI BIKJIAIW, XIMIYHI OCaJy Ta OpraHOTeHHI BiAKIaIu?

6. HasBitb cmocoOu BHUTOTOBJIEHHS 1 OOpOOKM KaMm SHMX Marepiaiib.
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Puc. 1 - 'enernuHa kiacuikauis ripcbKUX MOPIJT

I'TPCBKI
MOPOIU
| | |
BUBEPKEHI OCAJOBI METAMOP®ITHI
(epBUHHI) (BTOpUHHI) (Bu03MineH)
| | | | | |
MACHUBHI YJIAMKOBI MEXAHIYHI XIMIYHI OPI'AHOT'EHHI MACHBHI HIAPYBATI
(ByJIKaHiuHi) BIAKJIAIA OCAIHN BIIKJIAIN (3epHOBI) Tneiic, cranmi
Mapwmyp, KBapuT
I'JIMBUHHI CHUIIKI CHUIIKI KAPBOHATH ®ITOIEHHI
[ I'panir, ciewir, | Byuxkaniunuit I'muna, micok, Bannsik, Hiatomir,
niopuT, rabpo HOIILT 1 ICOK rpasiii, BaJyHH Mepreib, Tpemned, OoKa
MarHe3uT
BUJINTI 3IHEMEHTO- 3IHIEMEHTO- CYJIb®ATH 300I'EHHI
| Ksapuosuii BAHI BAHI | Tinc, anrigpur, Kpetina,
nopdip,niadas Bynkaniuna ITickoBUK, Oapur BaIIHSIK-
naBa, Ty} Opekuis YyepemnanrHiK
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Tabnuus 2 — O0nacTi 3aCTOCYBaHHS TIPCHKUX MOPIT

Ob6macTi 3acTOCYBaHHS

Buj marepiaiiB Ta BUpoOIB

['ipchbKi TOPOAH, IKI PEKOMEHAYIOThCS

Vkinaganas CTiH

Kamianasg Ta 010ku

[TopucTi BanHsIKM, OTIOKH, BYJIKAHIYHI TY(PH, Y IKUX

. 3 ..
cepenns ryctuHa He Oibine 2100 kr/M”; koedimieHT
po3M’sikiieHHs He MeHie 0,6

30BHIIIHE OOJIUIFOBAHHSA

KamiHHS 1 UM TH, apXITEKTypHO-
Oy/iBeNIbHI BUPOOH

I'paniTu, cieHitu, rabpo, IIiIbHI BalTHIKU

BayTpintHe o6uitoBaHHs

KamiHHS 1 UM TH, apXITEKTypHO-
OyJBeJIbHI BUPOOH

Mapmypu, MOpUCTI BalHAKU (TPaBEPTHH,
YyepenarnHuK ), ByJIKaHI49HI TyQu

ITokputTs nijgyoru

[TonipoBani abo nutioBaHi MIATH

I'paniT, cieHiT, 1abpalopUT, MAPMyp

JlopoxHe OyN1BHUIITBO

BoparopHuil kKaMiHb, KaMiHb JJIs
OpykyBaHHs (OpyIaTka, IIamka),
TPOTYapHI1 IUIUTU

['paniT, niopurt, rabpo, 6azanbT

['iapoTexHiuHI CIOPYIU

Kaminzs konote i muisiHe, 1mebiHb, rpaBiit

I'paniTu, cienitu, niadasu

dyTepyBaHHS armaparis Ta
YCTaHOBOK, SIK1 3a3HAIOTh
Tii KUCJIOT, JIYT1B, COJICH,
arpeCUBHHUX Ta3iB

Tecani muTH, eria, O6pycku, pacoHHi
BUpOOU NMOTPiOHOT hopmu, 1m1e01Hb

JInst 3aXyCTy BiJ Jii KACTIOT: TPaHIT, CIEHIT, 6a3albT,
aHJIE3UT, KBAPIIMT, a B i1 JIYT1B: MIUIbHI BaITHIKH,
JOJIOMITH, MarHE3UTH, MapMypH. {71 sKapocTiikux
oOJMIFOBaHb: 06a3aibT, Aiadas3, ByJIKaHIuHI Ty(pu

3anoBHIOBAY1 JJIS1 BAXKKHAX
OETOHIB Ta PO3YHHIB

[Ile6inb, rpaBii, mcok

['paHir, cieHiT, TiopuT, 0a3aJIBT, KBAPIUT, MIIIHHI
BAMHSIKU, KBapIl

3anoBHIOBAY1 IS JIETKMUX
O€eTOHIB

[11e0inb, micox

[TopucTi BanHsAKH, ONIOKH, ByJIKaHIYH1 Ty(pH, nemsa

CupoBuHa 1Jis
BUPOOHUIITBA IITYYHUX
BHUpPOOIB 1 MaTepialiiB

Cku10, KepaMika, MiHEpaJIbHI B’ SKYYi

I'muHMCTI TOpPOIU, T1ATOMITH, TPETIe, MiCOK,
BAITHAKH, TIIIC, MATHE3MUT, JOJIOMIT
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Tabnuus 3 — XapakTeprucTuKa HAMTrOJIOBHIIMIUX T1PCHKUX MOPIJ

Iopona Cepenns I'pannus T'onoBHi CTpykTypa, TeKcTypa Koaip 3acrocyBaHHs
rycTHHa, KI/M° | MimHoCTi npu MiHepaJn
crucky, Mlla
1 2 4 5 6 7
Bueepoiceni nopoou
I'panit 2600...2800 100...250 Kgapu, optoknas, | [piOHo-, cepeHbO-, CipyBarto-0iiuii, TeMHO- | 30BHIIIHE i BHYTPIlIIHE
010TUT, MYCKOBIT | KPYITHO3CPHHUCTA, Cipuii, YePBOHYBATHIA, OOJTUIIFOBAHHS, MOCTOBU I
nop¢ipoa Cipo-3eJIeHnH, CHHBO- KaMiHb, TPOTYapHi TUIHTH,
3eJIeHUI 11e01Hb, CXI1I
Cienirt 2600...2800 150...220 Oproknas, aBrit, | 3a3Buyaii Cipwii, cipo- 30BHIIIHE OOJIMIFOBaHHS,
poroBa oOMaHKa | CepeHbO3CPHHUCTA, 3eJICHyBaTUH, MOCTOBUI KaMiHb
piamie npibHO3epHKCTA YepBOHYBATHH, YePBOHUI
Hioput 2800...3000 150...300 Oproxknas, asrit, | CepeaHbO3EpPHHCTA, TemHo-cipuii 3 3eneanM | OONUITIOBaTBFHUA KaMiHb,
poroBa oOmaHka, | ApiOHO3EpHHCTA, PiflIe - | BiATIHKOM JOPOXKHE OYyTIBHUIITBO
oioTut KpPYITHO3EPHUCTA
I"abpo 2900...3200 200...400 ABriT, porosa CepenHbO3epHHCTA, TemHo-cipuii 10 9opHOTO | 30BHINTHE OOTUITFOBAHHS,
oOMaHKa, OJIiBiH | JApiOHO3EPHUCTA, PiJIIIC - JIOPOXKHI TIOKPUTTSI,
KpPYNHO3EPHUCTA TiApOTEeXHIUHI ciopyau
Jlabpamopur 2900...3100 130...250 Jlabpamop KpymHozepancra YopHnwuii 3 mepenTnBaMu 30BHIITHE 1 BHYTPIIIHE
0JaKUTHOIr'O, CUHBOTO, OONHMITFOBaHHS, BHYTPIIITHI
1HO/II 30JI0TABOT0 CXOJIM 1 TUTOMIAIKH, ITiIJIOTH
KOJIbOPiB
AHAE3UT 2200...2700 60...240 Oproxknas, asrit, | lllinsHa, mopucTa 3 Cipwuii, Oypwuii, YopHHIA Kucnorotpuski Bupo0Ow,
poroBa oOMaHKa, | YKparuleHHSIMH me0iHb
oioTut
Hia0a3 2700...2900 200...400 ABriT, porosa IIpuxorano kpucraniuna, | Cipuii, 3eJieHyBaTo- lNaporexHiuHi ciopyau,
oOMaHKa, IpiOHOKpHCTaTIYHA cipwii. 3eJ1eHui KHCJIOTOTPUBKI Ta KapOCTIHMKi
nabpanop OOJIUITFOBAHHS 1 KJIaJIKa,
JIOPOXKHE OYJIIBHUIITBO
BbazaneT 2800...3300 100...500 ABriT, porosa [IpuxoBaHo kpucraniuaa, | TeMHO-Cipuii 70 YOpHOTO | 3OBHIITHE OOJIUITFOBAHHS,

oOMankKa, OJIiBiH

IpiOHOKpHCTANTiYHA,
cKJIonoAiOHa

30BHIIIHI CXOJH 1 IUIOLIAAKH,
JOPOKHI TOKPHUTTS,
TiAPOTEXHIUHI CIOPYH,
KHCJIOTOTPUBKI Ta KapOCTIHKi
OOJIMITIOBAHHS 1 KJIaJKa,
TUTaBJICHI BUPOOHU
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Bynkaniuauit 700...1400 5...15 Awmopdauit Cxutonioiona Cipwuii, poxeBuii 10 YkagaHHS CTiH, 30BHIIITHE 1
TyD KpeMHe3eM ¢ioneroBoro, BHYTPILITHE OOJIMIIOBAHHS,
KOPUYHEBUI, YOpHUN 3aIIOBHIOBAY JJIS JIETKUX
0eToHiB, aKTHBHA MiHEpaJbHA
nob6aBka
[epait 920...2400 25...100 Amopduuit CkiononiioHa Cipuit, cipyBaTo- BurotoBneHHs1 TIOPUCTHX
KpeMHE3eM OJlakuTHUI 3aIOBHIOBAYIB
Ocaodogi nopoou
[TickoBuk 1900...2800 100...250 Ksapu, kanpuut, | JIpiOHO- i TOHKO3epHUCTa | Binmmii, ;koBTHH, cipui, VYxnananss GyHAaMEHTIB, CTiH,
MOJILOBUH AT OypyBatuit 30BHIITHE OOJUIIOBAHHS,
BUTOTOBIIEHHS OyTY, mebeHto,
JIOPOKHI TIOKPUTTS,
TiAPOTEXHIUHI CIOPYH,
KHCJIOTPHUBKI BUPOOH
Jonomit 2500...2900 100...150 Homowmir, [IpuxoBano kpucraniuaa | JKoBTyBaTo-0inni, BupoOHUIITBO B’ SKY9IHX
MarHe3ur OypyBatuit PEYOBHH, BOTHETPHUBIB,
TETT0130J IS HHUX BUPOOIB,
CKJIa, OyTy, IIe0eHI0
Maruesur 2900...3000 120...200 Maruesur [IpuxoBaHo kpucraniuaa | CBiTIIO-CipHii BurotosneHHs kKayCTHIHOTO
MarHe3uTy, BOTHETPUBKHUX
BUpOOiB
Bamnnsk 1800...2600 10...150 Kanpnur, [inpHa Oe3magHO binuii, cipuit no yopHoro, | Burorosnenus
IIUTBHAN JTOTTOMIT 3epHUCTA YKOBTYBATHM, OypwHii MOPTJIaHIIEMEHTY, BalHa,
nie0eHto, BHY TPIilIHE
O0JIHIIIOBaHHS
Bannsk- 800...1800 04...15,0 Kanpnur, ITopucra binuii, cipuii, BayTtpinmHe obnumroBaHHS,
YepenanHuK KpeMHe3eM JKOBTYBaTHUH YKJIaJaHHs CTiH, 3aII0BHIOBAY
JUTSL JIETKOTO OETOHY,
BUT'OTOBJICHHS BallHa,
HOPTJIAHIIIEMEHTY
lmc 2000...2200 20...30 lne 3epHHUCTOKpHUCTANIYHA Binuii, ;xoBTHH, cipuii BurotoBieHHs B’ SKy4IHX
PEYOBHH, BHYTPILIHE
OONHMITFOBAaHHS, CKYJIBIITYPHI
poboTu
AHTiIpHUT 2800...2900 60...80 AHTiIpUT 3epHHUCTOKpUCTATIYHA BnakutHO-0111H, cipuit BurotoBieHnHs B’ xKydnX

PEYOBUH, BHYTPIIITHE
OOTUITFOBaHHS
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HiaTomit 400...1200 2...5 Awmopdauit Amop¢na binuii, xoBTyBaTHIA AKTHBHA MiHEpaJbHa J00aBKa,
KpPEMHE3EM BUI'OTOBJICHHSA
TEIUIO130JIAIIHHUX BUPOOIB,
JIErKO1 LeTIIu
Tpenen 350...800 2.3 Awmopduuit AmopdHa Binuii, cipuit AKTHBHA MiHEpaibHa 100aBKa,
KpPEMHE3EM BUT'OTOBJICHHSA
TEIUTOI30IAIIHHUX BUPOOIB,
JIETKO1 LeTIIu
Onoka 600...1800 5...15 Awmopduuit Amopdna Binuii, cipuit VYkIagaHHs CTiH, 3aII0BHIOBAY
KPEMHE3EM, IS JIETKUX OETOHIB
KaJIBIAT
Memamopghiuni nopoou
Iueiic 2400...2700 60...250 Oprokna3s, kBapi, | CrnaHiroBaTa Cipuii 10 yepBOHYBaToro | YkKiaaaHHs QyHIaMEHTIB,
010THT, MYCKOBIT OyTOBa KJIaJKa, MOCTIHHS AOpir
I'muaucTait 2600...2700 50...240 I'izpocmiona, ToHkocnaHIIOBaTa Cipwuit 1o 9opHOTO BramryBanHs mokpisii,
CIIaHeIb MOHTMOPHJIO-HIT, BUT'OTOBJICHHSI TOPHUCTHX
KAOJIIHIT, KBaPII 3aIOBHIOBAYIB JIJIsl OETOHY
Mapmyp 2600...2800 50...300 Kasnbrur, pi0OHo-, cepeHbO-, Binui, cipuii, BayTpintHe o0nuiroBaHHS,
JTOTTOMIT KPYITHO3EPHHUCTA, IIIIbHA | KOBTYBAaTHIA, OJIi70- BUTOTOBIIEHHSI MOHYMEHTIB,
pOXKeBUl, YEPBOHUA, JEKOPaTUBHO-XYT0KHIX
Oypuii, 3eJICHYBaTHIA, BUPOOIB, 3aIIOBHIOBAY JIJIs
YOPHUH JIEKOPAaTUBHUX OETOHIB
Ksaprut 2650...3000 100...500 Kgapr, HpidHo3epHucTa, mrinpHa | binwid, >xoBTHIA, Cipui, 30BHIIIHE O0IUIIFOBAHHS, 111

XaJlle0H, omal

BiJl pO’KEBOT'O JI0 TEMHO-
BHUILIHEBOTO

(hepmoBe KaMiHHS,
BUT'OTOBJICHHS BOTHCTPHUBKUX
BHUPOOiB, OyTOBUI KaMiHB,
e0iHb




JlabopaTopHa po6ora Ne 3
Kepamiuni mamepianu i eupoou

KepamiuHi Matepianu 0JepKyrOTh 3 TIUHSIHUX Mac (OPMYBaHHSIM, CYIIKOIO 1
BUITAJTFOBAHHSIM.

3a npuznHauennam KepaMiuHl MaTepiayid 1 BUPOOHW MOAUISIOTh HA TakKi BUJIU:
CTIHOBI (TIeryia, TOPOKHUCTI KaMEHi); TOKpIBENIbHI (YEpemuIls); EJIeMEHTH
MIEPEKPUTTIB; BUPOOU JJIsi 0OJMItOBaHHs (pacadiB (JTUIIbOBA II€TJIa 1 KAMEHI, TUIMTKU
dacagHl, KUIMMOBO-MO3AI4HI IUIUTKHA); BUPOOU JUIsI BHYTPIIITHBOTO OOJHITFOBAHHS
(rma3ypoBaHi IUIMTKK 1 (pacoHHI AeTall 10 HUX — KapHU3HM, KYTHUKH, TOSICKH);
3alOBHIOBaYl [ OETOHIB (KE€paM3HuT, arJIONopuT); TEeIUIOI30JAIiiHI BUPOOH
(miaToMiTOB1, TpeMeNnbHI, MEePIITOOCHTOHITOBI BUPOOW, HI3ApIOBAaTa Kepamika);
BUPOOU Uil MIiAJIOT 1 JIOPOKHIX MOKPUTTIB (TUIMTKHU JJISI TIJJIOT, TOPOXKHS 1IerJia;
CaHITapHO-TEXHIYHI1 BUPOOH (yMUBAJIHLHUKH, YHITa31, BAHHHU, TPYOHU); KUCIOTOTPHUBKI
BUPOOU; BOTHETPUBKI BUPOOH.

3a 6uoom noeepxmi KepaMmiuHi Marepiayii 1 BHUPOOM TMOJUISAIOTH HA:
rJ1Ia3ypoBaHi ¥ HErJ1a3ypoBaHI; OJHOKOJBOPOBi, 0araTOKOJbOPOBI 1 3 MAJTIOHKOM; 3
IJ1aJIEHbKOIO MTOBEPXHEIO 1 peIbePHI.

3a cmpykmypoio uepenka KepaMmiuHI MaTepiaJii 1 BHPOOW MOAUIAIOTH Ha:
MOPUCTI ¥ MIUIBHI. J[0 MOPUCTUX BIAHOCATH MaTepialid 1 BUPOOHU 3 BOJOIOTIIMHAHHIM
oinbie 5% 3a mMacor. Lle — cTiHOBI BUpOOH, Yepenuils, OOJUIIOBANIbHI TUIMTKU IS
CTIH, TEIUIOI30JIALIMHI BUPOOHW, 3aMOBHIOBaYl [JIsi OETOHIB, CaHITAPHO-TEXHIYHI
BUpoOH. Ha 3710Mi BOHM MarOTh 3€MJIMCTHI BUTJIS, LIOPCTKY MOBEPXHIO, HEMPO30PI,
IIpH yaapi BUAAIOTH TIIYXHH 3BYK.

Jlo uriapHUX MartepiaaiB BIAHOCATDH Ti, IO MAlOTh BOJIOMOTIMHEHHS 32 MacOI0
MeHie 5 %. Le - mauTku ans miasior, A0poxkHs ueria, gpapdoposi Bupodu. Bouu
MalTh OJIMCKYYUW 3JI0M, TJIAJEHbKY IIOBEPXHIO, TMPH yAapl BHUAAIOTh YHUCTHM
JI3BIHKUI 3BYK.

3a cnocooom ¢hopmyeanna KepamidHi MaTepiaii MOAULIIOTH HAa MaTepiaiu,
oJiepKaHl TMJIACTUYHUM (HOPMYBAHHSM, HAMIBCYXUM TMPECYBAHHSIM a00 IUIIKEPHUM

CII0COOOM.
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Mema poéomu - BUBHAUUTH BIJTIOBIIHICTh 3BUYANHHO1 TVIMHSAHOT LIETJIM BUMOTaM

CTaHAApTIB 1 BCTAHOBUTH MapKy LIETJIH.

1.1. Bixbip ipo0O Juig BUIIpoOYVBAHb

3pa3ku i1 BUNPOOYBaHb IEMIM 1 KEpaMIYHUX KaMEHIB BiOMpPalOTh METOJ0M
BUIIAJIKOBOTO BIAOOPY 3 PI3HUX MICIb NapTIii Y KUTBKOCTI:

e s rmaptii 10 000 — 35 000 . - 80;

e jiuis maprii Outbmie 35000 mT. - 125.

JUisi mpoBeAeHHS KOHKPETHUX BUIPOOYBaHb YHCIO 3pas3KiB, SKi Tpebda
BUOpaTH 3 TPoOH, CKJIaIa€, IIT.:

® PO3MIpH 1 TPABUIBHICTE GOPMH  ......... 24;

® [PUCYTHICTh BallHAHUX BKJIIOYEHb......... 5;

e Maca, IIUIbHICTh, BOAOIIOIJINHAHHS ..... 3;

® IpaHUIISl MIITHOCTI IIPH CTHUCKY ........... 10;
pU BUTHHIL. .......... 5;
- MOPO3OCTIHKICTb............ 5 (3a BTpaTOIO MacH);

................ 20 (3a BTpaTOIO MIITHOCTI).

1.2. Bu3sHaYeHHs IKOCTI IIETJIN 34 30BHIIIHIMU O3HAKAMHU

['paHuuHl BIOXWJIEHHS BiJl HOMIHAJIBHMX pO3MipiB (MM) HE TIOBHHHI
MIePEBUIITYyBaTH:

® 33 JIOBXKHUHOIO - £+ 5;

® 33 JJOBXKHHOIO - + 4;

e 3a TOBILMHOIO: JAJI LErJH - £+ 3; 419 KaM€eHIB - + 4.

Po3smipu BupoOiB, reoMeTpuuHI MapaMeTpyd MyCTOT 1 po3Mipu AedeKTiB
BU3HAYAIOTh 3 MOXUOKOI 1 MM METaIiqyHOO JIHIMKOIO.

Ha BupoOGax He moBuHHI OyTH AedeKTH 30BHINIHHOTO BUTIISATY, PO3MIpH 1
KUIBKICTB SIKMX MepeBUIy0Th Bka3aHi y JJICTVY .

Pe3ynbpTaTu BUMIipiB 3aHOCATH y Ta0. 1.
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Ta0mmms 1

No HaliMeHyBaHHS MOKa3HUKIB, ACTY Pesynpratu
/1 OJIMHHUIISI BUMIPY BUMIPIOBAHHS
1 Biaxun Big po3mipiB, MM
3a JIOB)KHMHOIO 5
3a IIUPUHOIO 4
3a TOBIIIMHOIO 3
2 KpuBu3zna pebdep ueriu, Mm,
He OLbIIe
0 MOCTeNl 3
I10 JIOXKKY 4
3 | BigOuricth KyTiB
rimbuHoIo 10-15 MM 2 1IT.
4 | BigOuTicTh 1 3aTyIUIeHICTH pedep,
AKi HE JOXOAATh IO IIYCTOT,
TIUOMHOIO OlIBIIIC 5 MM,
JOBXHHOI0 10 pedpy 10-15 mm 2 wWT.
5 Hackpi3ui TpilmmHH, JOBXHHOIO
10 30MM 1 mr.
6 | Crymninp BUnamy HOpMa
7 | BanHsKOB1 BKITIOUEHHS HEeMa

1.3. BusHaueHHs MapKy 3a MIITHICTIO

Mapky 1eriau i KaMeHiB BCTAHOBJIIOIOTH 3a pe3yibTaTaMu iX BUIPOOYBaHb Ha
MIIHICTh MPU CTUCKY ¥ BUTHHI.

Mexxy MIITHOCTI TIPU CTUCKY IEMJIM BU3HAYalOTh Ha 3pa3kax 13 JBOX IUIMX
HerMH abo 3 JBOX MOJOBMHOK. Llerny AuiaTh Ha MOJIOBUHKU PO3MUIIOBAHHSIM.
[TonoBUHKK KJIaayTh OJHA Ha OJHY MOBEPXHSMU PO3TUHY B MPOTHJIEKHI CTOPOHH,
CKPIILTIOIOTh LIEMEHTHUM PO3UYHMHOM, a X OMOPHI MOBEPXH1 BUPIBHIOIOTH PO3UUHOM
TaKoro CKjJaay: ueMeHT Mapku He Hibkue 400 -1 mMac.y.; mcoK KpyIHICTIO HE OLIbIIe
1,25 mm - 1 mac.u.; B/11-0,40...0,42.
3pa3Kku BUMIPIOIOTH 3 MOXUOKOIO 10 1 MM AJi po3paxyHKY iX IJIONII epepizy.

JUis mpoBefeHHs BUNPOOYBaHb BHUKOPUCTOBYIOTH IIPEC 3 MaKCUMaJIbHUM

sycuwiisim 1000 kH (100 1).
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Mexy mitHocTi ipu ctucky R (MIla) 3pa3ka 3Haxo4Th 3a GOPMYIIOIO

..
S

ne P - HaiOunbllle HABAHTAXKEHHsS, 3a(iKCOBaHE MpPU BUIPOOYBAHHSIX
3paska, kr; (MH);
- 2, 2
S- miomia nepepizy 3paska, cM~ (M°).
Mapky BCTaHOBJIIOIOTH 3a CEPEIHIM 3HAYCHHSIM MIITHOCTI 3 ypaxXyBaHHAM

MIITHOCT1 HAHTIPIIIOro 3pasKa.

Pe3ynbraTu BUnnpoOyBaHb 3aHOCSTH Y Ta0I. 2.

Tabanis 2
Ne HaliMeHyBaHHS MOKa3HUKIB, [To3HauenHs 3HaYeHHs
n/m OJIUHUIISI BUMIPY MMOKAa3HHUKA
Marepian
1 | Po3mipu 3paska, cm
JIOBXKHUHA )
HIMPHUHA b
- 2
2 | Ilnoma nepepizy, cM S
3 | PyiiniBHa cuia, H, kr P
4 | Mexa mirHoCTI IIpH CTHCKY, KI/cM™; R P
MIla g

BusHaueHHsa MeXi MIITHOCTI ITPY BUTHHI.

Mexy MIITHOCTI MPY BUTHHI BU3HAYAIOThH 32 CXEMOIO OaJIKH, 1110 BUIHLHO
JIeXKUTh Ha JIBOX ONOpax 1 JI0 SIKOi B CEpPEIUHI TMPOJIbOTY MPUKIATAETHCS
HaBaHTaXeHHs. Bincrans Mixk omopamu mpuitHara 20 cM. 3rigHO 3 MM Ha rpaHi
IIETJIM HAHOCATH 13 IIEMEHTHOTO PO3YMHY TPU CMYXKKH ITUPHHOIO 2 - 3 CM KOXKHA:
OJIHY - MOCEpPEeMHI BEPXHBOI T'paHi, JIBl - MO Kpasx MPOTUIICKHOI TpaHi Ha BiJICTaH1
20 cm.
[lepen BunpoOyBaHHSM BHUMIPIOIOTH IIMPHUHY 1 TOBIIMHY LIETJIM B CEPEAMHI
MIPOJILOTY.

BunpoOyBaHHs IpOBOJATH HA S-TOHHOMY T1APABIIYHOMY IPECI.
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Mexy MIITHOCTI IPY BUTHHI PO3PaXOBYIOTH 32 (HOPMYIIOIO
3P1

> [KF/CMZ; MIla |,
2bh

Reuz =

ne P - pyliHiBHE HaBaHTaXXEHHS, KT
[- TOBXXUHA MPOJILOTY MIXK OMTOPAMH, CM;
6 - IMpYHA IETJIH, CM;
h - BrcoTa (TOBILIMHA) LIETJH, CM.

PesynbraTu BUnpoOyBaHHs 3alIMCYIOTh 0 Ta0. 3.

Tabmuus 3
Ne HaliMeHyBaHHS MOKa3HUKIB, [To3HauenHs 3HaYeHHs
/1 OJIMHHULISI BUMIPY ITOKA3HHUKA
Marepian
1 | Po3mipu 3paska, cm
IIMpHUHA b
BHCOTA h
2 | Biacrans MiX Onopamu, CM; l
3 | PyitniBHa cuna, Kr P
4 | Mexa minHOCTI pu BurHHI, MIla R,,.

KonTpospHi 3aniuTaHHs

1.I1lo Ha3uBalOTh KEpAaMIYHUMU MaTepiaiaMu?

2.0OCHOBHI BJIaCTUBOCTI K€PaMIUHO]I 1IETJIH.

3.5Ik BCTAHOBIIIOIOTh MapKy IEMJIH 33 MILHICTIO?

4.5IK1 € MapKH LETJIM 32 MOPO30CTINKICTIO?
5. SIxi BUMOTH CTaHAAPTIB JI0 SIKOCTI IIETJIU 32 30BHIINIHIMHU O3HaAKaMu?

6. Ha sxi rpynu noiisitoTh HETTy 3a TeIIOTEXHIYHUMHE BIIACTUBOCTSIMU?
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JlaGopaTopna podora Ne4

Jicoei mamepianu

4.1. BuBueHHs MaKpOCTPYKTYPHU NEPEBUHU

Maxpocmpykmypa — e 0yaoBa AEPEBHHH, IO MOMITHA HEO30POEHHM OKOM
a00 TpW HEBEIUKOMY 30UIbIICHHI. BHUBYEHHS MaKpOCTPYKTypU Jda€ 3MOTY
BCTAHOBUTH OCHOBHI O3HAaKH JIEPEBHHM, BU3HAYUTHU ii MOPOAY ¥ MPOTHO3YBATH
(h13MKO-MEeXaHI4YH1 Ta 1HIII BJIACTUBOCTI. BUBYalOTh TP OCHOBHUX PO3pi3U CTOBOYypa:
TOpLIEBHUI, a00 TIOTMEpEeYHUH, MEePHNEHAUKYISIPHUN 70 Ocl CTOBOYpa; pajiadbHUN —
Yy3I0BX CTOBOypa 1 Takuii, 0 NPOXOJUTh 4Y€pe3 CTPHUKEHb, TaHTCHI[laIbHUN —

napajeiabHuN 0Cl CTOBOYypA.

Ha momnepeynomy po3pizi cToBOypa BHAHO KOpYy, KambOiil, 3a00JI0OHB, SO,

CTPHWKEHb, CTPHKHEBI TPOMEHI i Pi3HI IIApH.
Kopa 3axwuimiae nepeBo Bij 30BHIINIHIX BIUIMBIB 1 CKJIAA€ThCS 3 KIpKU Ta Ty0y.
Kam6i#i — 11e ToHKMI 1m1ap KJIITHH, 3JJaTHUX J0 MOJLTY 1 pOCTy.

3a00J10Hb — II€ CBITJIa YaCTHHA JICPEBHHHU, 110 CKIATAETHCS 3 MOJIOAUX KJIITHH,

I10 SIKUX PYyXa€TbCA BOJIOra 3 pO3YMHCHUMHU B HIl OKWBHUMU PCUOBHUHAMM.

Anapo — me neHTpajbHA, TEMHIIIA YacTHHA JICPEBHHHU, IO CKJIAJAETHCS 3

BIIMEPJIMX KJIITHH, IPOCOYEHUX CMOJUCTUMU 1 TyOMIBHUMU PEUOBUHAMHU.

CTpmXeHb CKJIQJIAa€ThCSl 3 BEJIMKUX 1 TOHKOCTIHHHUX, CIa0KO 3B’SI3aHUX MIXK

c000I0 TIPYaCTHX KIIITHH.

CTpuxkHEBI MPOMEHI CKIaAal0ThCs 3 TOHKOCTIHHUX KJIITHH, OCOOJIMBO MTOMITHHUX
y nyba, Oyka, kjeHa. BoHM mpu3HaueHi IS TEpPEeMIIeHHS 1O HHUX BOJIOTH 1

YTBOPEHHS 3aI1acy MOKUBHUX PEYOBMH HA 3UMOBHH 4Yac.

Piuni mmapu (Kublig) YTBOPIOIOTBCS B mepiof pocTy. KiiTuHU paHHBOI
JIepeBUHU (BECHSIHI) IpYACTi, MAIOTh HU3bKY MEXAHIYHY MIIHICTh, a KJIITHHU MI3HBOT

JepeBUHU (YTBOPEHOI BIIITKY) — OUTBII II1JIbHI i MILIHI.

Mema Oocniorycennsn - omiHUTA OYIOBY JEPEBUHHU HEO30poeHMM OKoM. Ilpu
bOMY TpeOa BU3HAUYUTH MOPOAY JIEPEBUHU U CIPOTHO3YBAaTU (P13MKO-MEXAHIUHI Ta

HIITIT BJIACTUBOCTI. 3pa3Ku JEPEBUHU OCHOBHHX PO3Pi3iB CTOBOypa (MOIMEpeUHHH,
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padilanbHUM, TaHTEHI[IadbHUI) 3 BKa31BKOIO PIYHMX IapiB, KOPH, 3a00JIOHI, sjpa,
CTPWXKHS 1 CTPM)KHBOBUX IIPOMEHIB 3aHOCATH 10 Tabda. 1 1 CTUCIO ONUCYIOTH

XapaKTEpHI 03HAKW TTOPOIH, 1110 BUBYAETHCS (IUB. Ta0.2).

Tabmuug 1 - MakpocTpykTypa AepeBUHU

[Topona OcHOBHUH PO3pi3 XapakTtepHi
O3HaKH

MONEpPEeYHUN | pajiabHUM TaHTCHIllAIbHUN

Ta6nung 2 — [IpusHaku AesKUX MOPiJ AEPEB

ITopona Makpoctpykrypa MikpocTpyKTypa

X6ouiHi nopoou

VY nepeBuH1 XBOWHHUX MOPIJT

Ha A -4E€pPBOHOT . i
Coc Zpo bypo-tepBoHoTo 3yCTPiYaroThCs XOIH, MpHU3HAUEH]

KOJIbOPY, 3a00JIOHB
JUTSL HAarPOMAJKEHHS CMOJIMCTHX

JKOBTOI'O, ACPCBHHA

pEUYOBMH, IO  MIJBUIIYIOTh
CMOJIUCTA V. : o
CTIMKICTh 1 JIOBIOBIYHICTD
nepeBuHH. JlepeBHHa XBOWHMX
Mopapuna Anpo yepBOHYBaTO-0ypOTO

nopia Ha 90...95 % cknagaeTbes
KOJIbOPY, 3a00JIOHb BY3bKa

. 3 Tpaxeij
1 3a0apBIICHHSM 3HAYHO

BIJIPI3HAETHCS BIJI sAJIpa

Sl bessnposa nopoa, piuni

KUTBITS ITUPOKI
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Jlucmsanui nopoou

Hy0

Anpo TeMHO-0ypOro Koiabopy,
3a00JI0Hb KOBTYBATOTO, TapHa

TEKCTypa

byx

Po3cisiHo-niopucTa cTurio
JepeBHa 1mopoja 61J10ro 3

YEPBOHUM BIATIHKOM KOJIBOPY

Binbxa

3a00JI0HHA TTOPOJIa 3 M’ SIKOIO
p

JICPEBUHOIO

Ocuka

3a00JI0HHA CTUIJIO JepeBHA
nopoja, JepeBuHa

3€JICHYBaTOTO KOJIbOPY

bepesa

3ab0JI0HHA MTOpoIa

4.2. BuB4eHHs MIKPOCTPYKTYPH JIEPEBUHU

Mema 0ocnioxncennsa - il MiKpOCKOIIOM PO3JIMBUTHUCS TOHEHBKI MJIACTUHKH,

BUpI3aHi 3 JiIepeBa 32 OCHOBHUMH HampsiMamu. Y Ta0j1.3 3amMaliioBaTH BUJI 3pi31B

JEPEBUHU M1 MIKPOCKOIIOM 3 BKa31BKOIO CYJIMH (TpaxeiB) Ta TpaxeiliB, MEXKI MIXK

PIYHUMU IIapaMU, CTPHKHHOBHUX MTPOMEHIB Ta 1H.

Tabmuug 3 - MikpocTpyKTypa AepeBUHU

[Topona

MiKpOCKOMIYHUMA PO3pi3

MOTepEUYHU N pajiagbHUAM TaHT€HIAJIbHUN

XapakTtepHi
03HaKH
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4.3. BuzHaueHHs 4iciaa PIYHUX IIapiB 1 BUICOTKA IMI3HLOI JIEPEBUHUA

PiuHi mapu ckinagaroTbes 3 J€pPEBUHU, YTBOPEHOI HABECHI (paHHS JIEPEBUHA) 1
JIEpEBUHU, YTBOPEHOI BIITKY (Mi3Hs AepeBuHa). KTk paHHBOI JEpEeBUHU JIpYACTi,
MalOTh HU3bKY MEXaHIYHY MILHICTb, a KIITKU MI3HBOI AEPEBUHM IIUIbHI i MIIHIIII.
Yum Oinibiiie yTBOPUIIOCS Mi3HBOT AEPEBUHH, TUM BHIIA i MEXaHIYHA MIIIHICTb.

Mema Oocnidiycenna — OUIHUTH MIIHICTh JEPEBUHU 3a BIJICOTKOM TMi3HBOI
JICPEBHHHU.

MeTtoarKa BU3HAYEHHS BIJICOTKA ITI3HBO1 JIEDEBUHU

1) Ha momepedHOMy pO3pi3l B pajialibHOMy HalpsiMi Ha 3pa3Ky JAEPEBUHU

HaKpPECITUTHU «IIPOMiHBY» TOBKUHOIO / (20 MM);

2) y KOXXHOMY pIYHOMY IIIapi BUMIPSATH UIUPUHY IMI3HBOI JEPEeBUHU a, 3
TouHicTIO 710 0,1 MM;
3) B1ICOTOK Ti3HBOI IEPEBUHU MIpaxyBaTH 3a (PopMyIIoIo

_ 2.4
m_
14

-100%,

7€ aj- 3arajbHa NIMPUHA MI3HIX 30H, MM;
[ - noBxuHa "IpoMeHs", MM.

Pe3ynbTaT BH3HAYeHHs YuciIa PIYHUX MApiB B 1 CM 1 BIACOTOK Mi3HBOT

JIEPEBUHHM 3aHECTH JI0 TaoOI. 3.

Tabnuis 4 - BMiCT Mi3HBOI IepEBUHU

[Topona Yucno piunux | JloBxkuHa 3arajgpHa Bwmicr
mapiB u, MIT. | IPOMEHS /, MM | IIUPUHA TMI3HIX | M3HBOT
30H Xa;, MM JIepeBUHH, %o

3aeXHICTh MK BIJICOTKOBUM BMICTOM IMI3HBOI ICPEBUHU 1 TPAHULISIMU MIITHOCTI

MIPU CTUCKY 1 BUTHHI BUPAXKAETHCS (POPMYIIOIO
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c=C m+]l,

JI€ G — M€Ka MILIHOCTI [IPU CTUCKY B3JI0BK BOJIOKOH a00 BUTHHI IPU HOPMAaJbHIN

(12%) Bosorocrti, Mlla;

m — BMICT Mi3HBOI IepeBUHU, %0;

C, I — xoedirieHTH, 1m0 3aJekKaTh Bl MOPOIN JEPEBUHU 1 BUIY 30BHIMIHIX

HaBaHTa)xeHb (TadI. 5).

Tabmuus 5 — 3nayenns koedimienti C 1 /]

Bug 3oBHIIHIX | 3HaueHHd «Cy», MIla 3unaueHHs «J{», MlIla
HABaHTAXKEHb
ny0 COCHa ny0 COCHa
Cruck Y3JI0BXK 0,32 0,6 29,45 30,0
BOJIOKOH
CTaTnyHUN BUTUH 0,73 1,4 47,50 56,0
PesynbTaTi BU3HAYEHHS MIITHOCTI IEPEBUHU 3aHECTH JI0 TabII. 6.
Taomung 6
No HaiimenyBaHHS TOKa3HUKIB, [To3naueHnHs 3HaYCHHS
/1 OJIMHHULISI BUMIPY ITOKA3HHUKA
IToponma
1 | BwmicT mizHbOi nepeBunu, % m
2 | Mexa minHOCTI ipu cTucky, MIla (.
3 | Mexa MIIHOCTI NPU BUTHHI Cuur

4.4. BusHaueHHs (h13MYHUX BIACTUBOCTEN JIEPEBUHU

4.4.1. BusHaueHHs BOJOTOCTI JIEDEBUHU

CranmapTHa BOJOTICTh JAepeBUHHM mpuiiHsata 12%. Bonoricte BU3HAUYAIOTH Yy

B1JICOTKaX MO BIJHOIICHHIO JI0 MAaCH CyXOro 3paska.

Bonoricts, sikoi HaOyBae JepeBHMHA BHACIHIJIOK TPUBAJIOTO IepeOdyBaHHS Ha

MOBITPl 13 CTAJIMMU TEMIIEPATypOI0 Ta BOJOTICTIO, HAa3UBaIOTh PIBHOBAXHOIO
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BoJjioricTio. KOXKHOMY MO€IHAHHIO TEMIIEpaTyp 1 BOJOrOCTI MOBITPSl BIANOBIAAE
MIeBHA TIIPOCKOIMIYHA BOJOTICTh JCPEBUHU JaHOi mnopoau. Jiia Bu3HAYCHHS
PIBHOBa)KHOT BOJIOTOCTI KOPUCTYIOThCS HOMOTPAMOIO, PO3pO0IEHOI0
M.M.YynuubKkum.

OO0magHauHA - rirpoMetp ncuxomerpuunwnii BIT-1

PesynbraTy BU3HAYEHHS BOJIOTOCTI JIEPEBUHU 3aHECTH 110 Ta0.7.

Taomung 7
No HaiimeHnyBaHHS TOKa3HUKIB, [To3naueHnHs 3HaYeHHS
n/m OJIMHUIIS BUMIPIOBAHHS MMOKa3HHUKa
1 | Ilopona nepeBunu
Cepennsi TemmepaTypa TOBITPS Y Lopx
npumimenHi, °C
3 | Iloka3anns «BOJIOTOT'O» t,,
tepmomeTpa, °C
4 | Cepenns BITHOCHA BOJIOTICTh W oo
NOBITPS Y pUMIILIEHH1, %
5 | Bousorictb nepeBunH, % Woep

4.4.2. BusHaueHH] HIUIBHOCTI 1EPEBUHU

PesynbraTu BUnpoOyBaHb 1 po3paxyHKiB 3aHECTH JI0 Ta0J.8

Tabnuis 8 - BusHaueHH1 HIIJILHOCTI J€PEBUHU

No HaiimenyBaHHs TOKa3HUKIB, [To3naueHnHs 3HaYeHHS
/11 OJIMHUIIS BUMIPIOBAHHS IMOKa3HHUKa
1 | ITopona nepeBuHu
2 | Po3mipu 3paska, cMm
JIOB)KWHA /)
HIMpHUHA b
BHCOTA h
3 | Maca 3pa3ka, T m,
4 | Bonoricts, % Woep
5 | Koedirient nmepepaxynky (ta6:m.10) K",
6 | LLiapHICT TepEeBUHU 11T Yac Pw
BUNPOOYBAHHS
7 | llinbHicTs nepeBunu mipu 12% - Bii w_ Pw
BOJIOTOCTI P12= W
K12
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Taomung 9

Bosoricts, %

Koeoimient nepepaxynky K,

bina axaris, 6epesa,
OyK, rpa0, sanuus

[H111 mopoiu AepeBUHU

5 0,980 0,972
6 0,983 0,977
7 0,986 0,981
8 0,989 0,985
9 0,992 0,989
10 0,995 0,993
11 0,997 0,996
12 1,000 1,000
13 1,002 1,004
14 1,005 1,007
15 1,007 1,010
16 1,009 1,014
17 1,011 1,017
18 1,013 1,020
19 1,014 1,023
20 1,016 1,026
21 1,018 1,029
22 1,019 1,031
23 1,020 1,034
24 1,021 1,036
25 1,022 1,039
26 1,023 1,041
27 1,024 1,043
28 1,025 1,046
29 1,025 1,048
30 1,026 1,050

40




4.5. Bagu nepeBunu

CopT nepeBUHH, 1i AKICTh BCTAHOBIIIOIOTh TOJIOBHUM YMHOM Ha T1JICTaB1 OI[IHKU

BaJl, MO0 € y jAepeBuHi. PesympraTu orismy 3aHocath a0 Tabn. 10. Omuc Ban

BUKOHYIOTb, KOPUCTYIOUUCH Ta0.11.

Ta6mug 10 - Bagu nepeBunu

['pynu Ban

Onuc

Pucynok

Ta6mu 11 — Baau nepeBunu

I'pynu Ban

OCHOBHI TUIIA

[Tprunnu Bax

Tpimunau (po3puBu
JIEPEBUHU  B30BX

BOJIOKOH)

MiTtuk

BunukarooTs B AepeBl,
1o pocre, 1
30UTBLIYIOTHCS B
3pyOaHoOMy JepeBi

MIpU BUCUXAHHI

Bignynuna

Mopo3Hi TpiluHu

CrnpuynHIOETHCS

MOPO30M

TpimuHN BcuXaHHS

YTBOPIOKOTBECS ~ TIpU

BHCHXaHHI
Cyukn  (4acTuHH 3110poBi 3poIIeH] Y TBOpIOIOTHCS B
T'1JI0K) Hespomeni Iepioj] pOCTy AepeBa
XiMigH1 ['Hunu3Ha BuHukamTh
3a0apBIICHHS BHACNIIOK  XIMIYHHX

['pubH1 3a0apBieHHS

Ta 010XIMIYHHUX
MPOIIECIB  OKUCHEHHS
TyOUITLHUX PEYOBUH,
CIIPUYUHECHHUX
YKUTTEIISUIEHICTIO

rpu0iB
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[TomkomxeHHs [ToBepxHeBi Xomu W OTBOpH,
KOMaxamu Hernu6oxki popo0JIeHi
(uepBOTOUMHA) I'mboxki KOMaxamu

HACKpI3H1
Banu Oyi0BU Haxwi BOTOKOH — BIAXUJIEHHS HenpaBuibHiCTh
JE€PEBUHH Harnpsmy BOJIOKOH BiJl pocTy; BHACIIIJIOK

MOB3I0OBKHBOI 0OCl KOJIOIU

abo nmuIomarepiaiB

3aBUIIBKYBATICTh — 3BUBHCTE

gy Oe3lagHe  PO3MIIICHHS
BOJIOKOH
3aBUTOK - MICIIEBE

BHUKPHBJICHHS BOJIOKOH

Kpen @ —  HeHopmanbHUU

IT1JICHJICHUH PO3BUTOK I13HBO1

30HH JIEPEBUHU;
MpUTaMaHHUH MMOXWJIUM
JiepeBaM.

3acMOJIOK - IUISHKA

JEPEBUHU, TYCTO IPOCOYECHA

CMOJIOIO

[Ipopictb — OMepTBLIA
JUISTHKA JISPEBUHU YU KOPH,
gKa 3apocia B CTOBOypi
nepeBa

Cyx000KICTh —30BHIIITHE
OJTHOO1YHE OMEPTBIHHS
cTOBOYypa

oOupaHHs, ynapy 4u
MOIIKO/DKEHHST  KOPH

BOTHCM
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Bamn dhopmu 301KHCTICTh — II€ Baja, IpH
cTOBOYpa AKIA ~ JlamMeTp  cTOBOypa
3MEHIITYEThCS OLIbIIe K Ha 1

CM Ha KO>KHOMY METpI BUCOTH

cToBOYypa
3aKOMENHCTICTh  —  pI3Ke
30UTbLIEHHS aiamerpa

HIKHBOT YaCTUHH CTOBOYpa

OBaspHICTF — 1  dopma
MOTNIEPEYHOT0 Nepepi3zy TOPI

KpYTJIOTO JTicoMaTepiany

KpuBuzna — BHKpUBIECHHSA

cTOBOYpa JiepeBa Mo JOBKHUHI

KonTpoJsbHi 3antuTaHHA

1. o sBHIsIE COO0I0 MAKPOCTPYKTYypa ACPEBUHU?

2. lllo sBisie cO6010 MIKPOCTPYKTYpa JIEPEBUHU?

3. B sikomMy BUTJISI1 3HAXOAUTHLCS BOJIOTA B IEPEBUH1?

4. Slka MeToAMKa BU3HAYCHHS KUTLKOCTI PIYHUX IIApiB 1 BIICOTKA M13HBOI IEPEBUHU?
5. Sk BU3HAUUTU PO3PaXyHKOBY MIIHICTh JE€PEBUHU 3aJI€KHO BiJ BMICTY MI3HBOI
JNEPEBUHU?

6. Slka MeToIMKA BU3HAYCHHS BOJIOTOCTI JCPEBUHU?

7. SIk BUBHAYUTHU CEPEAHIO IIIJIbHICTh AEPEBUHU?

8. SIki iICHYIOTh B 1 TPy BaJ I€pEBUHU?

43




Cnucoxk Jgireparypu

1. Yexor A.Il., I'mymenko B.M. CtpoutenbHbsie Marepuaibl. JlaGopaTopHbie
3aHATHA: Yuel. mocobue s BY30B. - 2-¢ m3i., mepepadb. u jgom. — K.: Buma
mkona, 1981. - 208c.

2.TopuakoB B.M. CrpoutenbHble Marepuangbl. YYEOHUK [JIs1 CTYJIECHTOB
BYy30B - M: Beici. k.., 1981. - 412c. un.

3. Muxkynsckuit B.I'., ['onuapoB I'.H. u np. CrpourtensHble Marepuasbl. - M.:
Acconyarus CTpoOUTENbHBIX BY30B, 1996.

4. TOCT 16483.18-72. [peBecuna. MeTon omnpeaeneHus 4Yuciaa TOAHUYHBIX
CJ0€B B 1CM U cojJiepKaHue MO3AHEN IPEBECUHBI B TOJIMYHOM CJIOE.

5.TOCT 16483.7-71 (ct. C3B 387-76) JlpeBecuna. Meron omnpeaeacHus

BJIA’)KHOCTH.

6.'OCT 16483.1-84 (ct. C3B 388-76) JlpeBecuna. Meton omnpeaeacHus

IINIOTHOCTH.

7. TOCT 8462-85. Marepuasibl CTeHOBBIE. MeTOOU OINpENEeneHuss NPENEIIOB
MIPOYHOCTH MU CXKATUU U U3THOE.

8.01eHKa KauyecTBa CTPOUTENBHBIX MaTepuasoB. YdeOHoe mocodue /
JI.LH.ITonioB. JlabopaTopHble HCHBITAHUS CTPOMUTENIBHBIX MAaTEpUaIOB M M3IEIHIMA:
VYu4ebH. mocoOue Jis CTPOUT. CIell, BTy30B. - M.: Bricmi. mik., 1984. -168 c, u.

9. HanazamBmwim N.X. CrpouTenpHble MaTepHalbl, U3AEIU U KOHCTPYKIINHU:

CnpaBounuk. - M.: Beicur. mik., 1990.

44



HaB‘IaJ’IBHO—MeTOI{I/I‘{He BUIAHHA
ByzaiBenbHe MaTepiano3HaBCTBO

MeTtoanyHi BKa3iBKU 10 BUKOHAHHA Ja00paTopHUX podiT «Pi3nKo-MexaHiqHI BIACTUBOCTI IPUPOJTHUX
OymiBeFHUX MaTepialliB i HETIH» 3 eIEMEHTAMH KPEAUTHO-MOYIBHOT CHCTEMH OpraHi3allii HaBYaIbHOTO
nporiecy (A1 MAroTOBKY cnenianicTiB crueniatbHocTi 7.092101 «IIpomuciose i nuBiIbHE OYAIBHULITBOY ICHHOT 1
3204HOI (popM HaBUAHHS)

VYxnanmadi: B.A. Hacrosmmuit, B.B. [Japienko, [.O. CkpuHHIK
Penenzent B.B. SuyH.

Komm'torepuuit HaGip Ta Bepctka H.A. Tomauenko

Tupaxysanns Ha pizorpadi FO.M. Pyban

31aHO 10 ApYKY . Higmucano mo apyky " " 2016p.
®opmar 60x84 1/16 (AS). [lamip razeTHuil. YMOB. ApyK. apk. 1,5.
Tupax 150 mpum. 3am. Ne  /2016.
PBJI KHTY. m. KipoBorpan, mip. YaiBepcureTchkui, 8. Tem.: 597-541, 559-245.

45





