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Beryn

Marepiand METOJIUYHOIO 3a0€3MEUCHHSI JO MPAKTUYHUX 3aHATh JUCHMILIIHU
«Marepiano3HaBCTBO» MpHU3HAYEH1 AJi1 pOOOTH CTYJIEHTIB Ha MPAKTUYHUX 3aHATTAX.

VY HUX BUKJIQJ€HI TEOPETUYHI MUTAHHS 1 METOJMKA BUPILIECHHS ALYy 3aBIaHb,
NOB'I3aHUX 3 (PI3UKO-MEXaHIYHUMHU BIIACTUBOCTAMM OYIIBEIbHUX MarepiaiiB Ta
PO3paxyHKOM IapaMeTpiB KOMOIHOBAaHUX CyMillled PI3HUX EJIEMEHTIB CKJIAIHUKIB
OyniBenbHUX  MaTepiadiB. I[lo KOXXHOMY 3 BOCBMHM MPAKTHYHUX  3aHATH
chopMyIbOBaHI TeMa 1 METa 3aHATTS, BKA3aHUW Yac BUKOHAHHS, a TAKOXX HABEACHO
PUKJIAIA, HEOOX1AH1 )11 X BUKOHAHHS.

3a BUKOHAHHS KOXXHOTO TMPAKTHYHOTO 3aHATTA CTYJEHTY BHCTABISIETHCS
OIL[IHKA B X011 0COOMCTOI criBOECIAN 3 BUKJIAIaUEM.

[Iporpama HaBYaNbHOI AMCIUILIIHA PO3POOIISIETHCS HA BECh MEPIoj peamizallii
OCBITHBO-IPO(ECIHHOI MporpaMu MIArOTOBKM OakanaBpiB Hampsmy 6.050301
["ipHUIITBO 1 3aTBEPKYETHCSI HAKA30M PEKTOPA.



1. MIPOIT'PAMA HABYAJILHOI JUCHUILJIITHUA
«MATEPIAJIO3HABCTBO»

1.1 3arajapHi MOJ0KEeHHSA

[TpakThuHe 3aHATTS — (QopMa HaBUYAJIbHOI'O 3aHATTA, INpHU SIKIA BUKIAKay
OpraHi3ye€ JAeTaJbHUI pO3IJIA] CTyACHTaMU OKPEMUX TEOPETUYHUX IOJIOKEHb
HaBYAJIbHOI TUCIUIUIIHH.

CTyneHT i yac NpoBEACHHS IPAKTUYHUX 3aHATh IOBUHEH:

¢ O3HAalOMHMTHUCHh 3 METOAMYHUMHU PEKOMEHJALIsIMU IIOJO0 IPOBEIEHHS
NPaKTHYHUX 3aHSITh;

+ 000B’s3KOBO BiJIBiTyBaTH MMPAKTUYHI 3aHITTS;

+ 0€3yMOBHO JOTPUMYBATHUCH MTPABUII OXOPOHH TpaIli;

¢ BECTU pOOOYMI 30IIUT 3 NPAKTUUHUX 3aHSITh;

¢ OJIEp)KaTU OLIHKY 3a MpPakTUYHUNA MOAYJb Yepe3 BHU3HAauYeHY QopMy
MOJIYJIbHOIO KOHTPOJIIO (3a pe3yJibTaTaMyd MOTOYHOIO KOHTPOJIIO BUKOHAHHS BIIPaB
a00 KOHTPOJIbHUX MOAYJIBHUX POOIT Ta IHAUBIyaTbHUX 3aB/IaHb).

1.2 O0cHAr TuCHMILTIHA
3aranpauit oocar — 3 kpeautu ECTS
Jlenna gpopma nasuanmsi:
Jlekmii — 27 akageMiyHl TOAUHH.
[IpaktryHi 3aHATTS — 18 ronuH.
Camocrtiiina po6ota — 63 roauHu.
3aouna ¢hopma nasuwamms:
Jlekmii — 8 akageMIYHUX TOJIUH.
[TpakTu4Hi 3aHATTSA — 4 TOAUHMU.
Camocrtiitna po6ota — 96 roauHu.

1.3 KomnereHuii, o0 Ha0yBalThHCHA Ta 3MICT JUCHUILIIHA

Mopay.ii Kommnerenuii 3micToBi MoayJTi
(3 BUKOPUCTAHHAM MaTepiaay
MOJYJIsl CTY/IEHT IIOBHHEH
YMiTH)

Jlexkmii

1. ITepenmoBa. 3araiabHi BIACTUBOCTI ,
KnacuoikyBati MaTepinu ski | cxax i CTpyKTypa matepianiB. OCHOBHI

1 3aCTOCOBYIOTECS B FIHUITBI | dhispko-MexaHiuHi BIACTHBOCTI
Ta OyA1BHUIITBI. Matepiais.
2.TonoBH1 Oy 1Bl Ta CIOPYIU Ha
PospisusiTi MaTepiay 1o TIpHUYUX TIANPUEMCTBAX, AEP’KAaBHA
(hi3HKO-MEXaHI4HIM cHUCTeMa CTaHAapTH3allil MaTepiaiB.
BJIACTHBOCTSIM, CKIIazly U 3. YopHi MeTa)In, BIIACTUBOCTI 1
HPU3HAYCHHIO. 3acToCyBaHHA. TepMiuHa 1 TEPMOXIMIYHA




3HATH TEXHOJIOTIIO Ta YMOBH
3aCTOCYBAHHS.

00poOKa craii

4.. KonbopoBi MeTalln, BIIACTUBOCTI 1

3aCTOCYBaHHSI.

5.3BaproBaHHs METANly 1 METOJIU HOTO

KOHTPOJTIO.

6. Koposis merana i ciocoou 60poThou 3

HEIO.

7. byniBenwH1 Matepianu. [Ipupoani

KaM'siH1 MaTepiaiu, iXHst 00poOKa 1

3aCTOCYBaHHS.

8. 3B's13ytoul Marepianu. byniBenbHi i

TaMITOHAXXH1 po3unHU. beToHwu,

BJIACTUBOCTI PU3HAYCHHS, YKJIaIKa Ta

JOTJISI/T 38 HUMM.

9. Kam'stHi Ta cimikaTHI BUpOOH.

Tennoizomns1iiHl MaTepiaiu.

10. JlepeBuna - Oy1iBJIsl, BIACTUBOCTI 1

3aCTOCYBaHHSI.

11. I'yma - onepskaHHs, BIACTUBOCTI,

3aCTOCYBaHHS.

12.IlnactMacu - BIaCTUBOCTI 1
3aCTOCYBaHHSI.

13.JIakoap6oBi maTepianu , Kiei,
TePMETUKH.

14. Marepianu siKi BAKOPUCTOBYIOTHCS B

MalmMHOOYyBaHHI1 Ta JJIsl KPIIJICHHS

TIPHUYUX BUPOOOK.

Bwmitu Bu3Hauatu ¢izuko-
MEXaHIYH1 BJIACTUBOCTI
MarepiajiiB Ta 3aCTOCOBYBATH
iX Ipu BUPIIICHH]
NPAKTUYHUX 3aBIaHb.

PospaxoByBaru ckian
PO3YMHY ISl PI3HUX YMOB.

IIpakTU4Hi 3aHATTS

1. BuzHadyeHHs iCTHHHOT 1 cepeTHbOT
IIUJIBHOCTI MaTepiaiB.

2. BuzHaueHHs NPUPOIHOI BOJIOTOCTI
OyZiBeIbHUX MaTepiaiiB.

3. Bu3sHaueHHs OPUCTOCTI Ta
IyCTOTHOCTI MaTepiaiB.

4. BuzHaueHHS BOJOTIOTIMHAHHS Ta
KoedilieHTa MOM'sIKIIEHHS] MaTepiaiB.
5. Po3paxyHOK ckjagy KOMIIOHEHTIB
Oy1iBeILHOTO po34yuHy (O€TOHY) 3a/1aHO1
MapKu Ta 00'eMy.

6. BusHaueHHS MIIITHOCTI LIETJIH.

7. BuzHaueHHs MeK1 MIITHOCTI
JIEPEBUHHU.

8. BuzHaueHHs Ha 3pa3Kax BJIaCTHUBOCTEMN
Ta OPOKIB JIEPEBHHM.




2. IPAKTUYHI 3AHATTA

IIpakTuune 3anaTTH Nel
Bu3Ha4yeHHs iICTUHHOI i cCepeAHbOI ILHOCTI MaTepiaJiB.
2 akademiuHux 200uHU

Mema 3anammsa: HABYUTU CTYJEHTAa BMITH BHU3HAUYUTH TYCTHHY MarepiaiiB
PaBUIIHHOI Ta HEMIPABUIILHOT (DOPMH.

Teopin
I'yctuHl  BiIacTUBOCTI  OYyJIBEJIBHMX ~ MarepilaliB ~ BUKOPUCTOBYIOTBCS B

OyIIBHMILITBI, Y TIPHUYOMY BHUPOOHHULTBI JUIsl PO3PaXyHKY KIIbKOCTI MaTepialiB,
MII[HICHUX BJIACTHBOCTEH Ta PO3PaXyHKiB 00CATIB BUAOOYTKY 1 T. iH.

3a OAMHUIKO TYCTUHM (ICTUHHOI, CEpeHbOi) MPUUHITA OJMHUIL MacH, IO
MICTHThCS B OmMHHII 06'eMy. PO3MipHiCTh 3BHUYAifHO BHpaKaeThcs B TI/CM,
Kr/M,T/M.

ICTUHHOIO T'yCTHHOKO (IMTOMOIO Barow) Ha3UBAETHCS Maca MIHEPAIbHOI
pedyoBuHHU (06€3 Mop, MyCTOT Ta TPIIIKH), IO MICTUTHCS B OJMHUII 00'eMy

m

P=V

- 3
p - ICTUHA I'yCTUHA, KI/M’;

m - Maca CyXxoro 3paska, Kr;
. . 3
V - 00'em matepiany (6e3 00'emy mop 1 mycToT),M".

3
CepenHs ryctuHa (Kr/M°) — mMaca pPeYyOBHHHM IPUPOIHOTO CKIaay (3 MOpamH,
NyCTOTaMHU Ta TPIILIMHAMH), IO MICTUTBCSI B OJUHULIL 00'eMy

m
Pep = >

VO

3
p —CepeHs TYCTHUHA, KI/M;

. . 3
V, — 00'eM martepially B IPUPOJHOMY CTaH1 3 ypaxyBaHHAM IOP Ta IIyCTOT, M.

JIiss BU3HAYEHHS ICTMHHOI 1 CEepeaHbOI TYCTUHU BHKOPHUCTOBYETHCS METOJ
TIAPOCTATUYHOTO 3BaXKyBaHHs Marepiany. Ilpum 1mbpoMy 3pa3ok  marepiany
napadinyeTbcs (SKIIO MaTepiall CXWJIbHUW YOWpaTH BOJIOTY), 00 HE 3MIHUBCA
npupoAHUil 00'eM 3pa3ka Ta ioro Bara. [Ipu oMy 00'eM Ta Bara napadiny, o e
Ha mapadiHyBaHHS, BPAXOBYETHhCS IIISXOM 3BaXKyBaHHS 3pa3ka JO Ta IMicCIA
napadiHyBaHHS.

Ilpuxnao 1 Bu3HAuWTH CEPEHIO T'YyCTUHY KaM SHOTO 3pa3ka HENpaBHIBHOI
dopmu, SKIIO TpU HOro 3BaKyBaHHI Ha MOBITpI Maca Oyma m~100r, a y Boxi
my=55T. [lo 3BaxyBaHHS y BOJI 3pa3ok mapadinyBanu. Maca napadiHOBaHOTO
3paska m,,=101,1 r. 'ycruxa mapadiny p,=0,93 r/cy’.



O6’em mapadiHOBaHOTO 3pa3ka IO 3aKOHY ApxiMena JTOpIBHIOE BTpaTi HOTO
MACH NPH 3BaKYBaHHi y BOJIi, TOOTO MPHU IyCTHHI BOIH Py =1 r/cM’:

v =M "M 1011552461 cm’.

P,
Maca napadiny m,.=m, ,—m~101,1-100=1,1r, a 00’em Horo
vimmy/pe=1,1:0,93=1,18 cm’.

O06’eM He mapadiHOBAHOTO 3PaA3KY V=V ,—V,;=46—1,18=44,92 oM.

CepeIHs [yCTHHA MaTepialy pe=m./v,=100:44,92=2 23 r/cm’.

Ilpuknad 2 Tlpu BU3HAYEHHI JIWCHOI I'yCTUHU OYIIBEIBHOTO Timncy Oyia B3sTa
HaBakka m,=85T1. B konOy Jle-Illaten’e Oyna BHeceHa YacTHHA I[l€i HABaXKH,
3ayMIIoK ckiaaB m;=15,5r. [Ipu nboMy piBeHb KEPOCHUHY Yy KOJO1 MiABUIIUBCS BiJl
HYJIBOBOT BiIMITKH 10 25 cM’. Po3paxyBaTh AiliCHY TYCTHHY OY/iBEIbHOTO TillCy.

Maca rincy, o nomimieHa y konoy Jle—Ilaten’e:

m=m,—m;=85-15,5=69,5r

O6’em rincy B abCONIOTHO IMIIJTBHOMY CTaHI JOPIBHIOE 00’€My BHUTHCHEHOTO
3
KEpPOCHHY, TOOTO V=25 cM".

Takum 4rHOM, JiiicHA TYCTHHA Tincy p=m,/v,;=69,5:25=2,78 r/em’.

Bucnoeku
VY Hacmigok po3paxyHKy TYCTHMHH KaM'sSHOTO 3pa3Ka CTYJCHT HaBYaA€ThCA
BHU3HAYATH T'yCTHHY MaTepiaiiB HEMPaBUIbLHOI POpPMHU.

Buxiouni oanui ons po3s si3anms 3a0aui 00 npakmuuno2o 3aHsammsi Nl

Ne BapianTa | my, ,r | my,T m, I Pus r/em’
1 256 150 250 0.93
2 168 93 164 0.93
3 125 64 120 0.93
4 173 80 170 0.93
5 92 40 90 0.93
6 104 45 101 0.93
7 362 180 356 0.93
8 256 130 250 0.93
9 311 160 303 0.93
10 364 170 355 0.93
11 456 200 445 0.93
12 168 90 160 0.93
13 145 75 140 0.93
14 189 90 185 0.93
15 137 65 132 0.93
16 256 150 250 0.93




17 168 93 164 0.93
18 125 64 120 0.93
19 173 80 170 0.93
20 92 40 90 0.93
21 125 80 170 0.93
22 173 75 150 0.93
23 104 60 110 0.93
24 262 150 240 0.93
25 250 135 230 0.93

Konumpoaoni 3anumanmus

1. o Take rycTtuHa?

2. SIxa OyBae ryctuHa?

3. UuM BiIpI3HAETHCS TYCTUHA B1J IILTBHOCTI?

4. Haenith 11111 (h13UKO-MEXaHIYHI BJACTUBOCTI METAIIB.

5. 17151 90r0 BUKOPUCTOBYETHCS TYCTUHI BJIACTUBOCTI OYIBEJIbHUX MaTepiatiB?

IIpakTHyHe 3aHATTS Ne2
BusHaueHHsI NPUPOIHOI BOJIOTOCTi OyIiBeJIbHUX MaTepiaJiB.
2 akademiuHux 200UHU

Mema 3anammsa: HABUUTU CTYJEHTIB BU3HAYUTH BOJIOTICTh OYyIiBEIbHHUX
MaTepiaiB.

Teopia
[IpupoaHa BoOJOTICTh OyAIBEIBHMX MaTepialliB XapaKTePU3YEThCS HASBHICTIO

BOJIOTU B MaTepiaii B IPUPOJTHOMY CTaHi.
[Toka3HUK TPUPOTHOI BOJIOTOCTI PO3PAXOBYETHCSI B YACTKaX OJWHUIN abo
poreHTax 3a GopMyI0r0

w, =271 000, |
m

IoCcT
JI€ My, - MOCTIMHA Maca 3pa3Kka Mmicis HOTro BUCYIIIYBaHHS, T;
m, - Maca 3pa3ka 3 OIOKCOM JI0 BUCYIIIYBaHHS, T;
mj3; — Maca 3pa3Ka HicJisi BACYIIYBaHHS 10 MOCTIMHOIO 3HAYE€HHS 3 OIOKCOM, T.

Benuunny moctiiiHOi Macu 3pa3ka OyAiBENIBHOTO MaTepialy BH3HAYalOTh 3a
dbopmyIior

e m,- maca Orkca, T.
BucymryBanus 3paska OyiBEILHOIO MaTepialy BUKOHYETHCS TPH TOCTIHHIM
temmepatypi ¢=150"C.



Ils TemmepaTypa AOCTAaTHS Il BUIAPIOBAHHS BOJIOTH 1 HE MPHU3BOJIUTH IO
CTPYKTYpPHHUX 3MiH y 3pa3Ky.

Bosoricte OyiBenbHUX MaTepiayliB ICTOTHO BIUIMBA€E HAa MIIHITHI MOKa3HUKH,
MOPO30CTIHKICTh, TEIJIONPOBIIHICTh Ta 1HII iX BJIACTUBOCTI, a TAKOX Ha MOTPIOHY
KUIBKICTh BOJAM JIJIS 3aKPUTTSI [IEMEHTHO-ITICUaHUX CyMIIlIeH 1 OETOHIB.

Ilpuknad BuzHauutn Koe(illleHT HACHUYyBaHHS TMOp IEMNIMHU po3MipamMu
250x120x65 MM 3 ICTHHHOIO TYCTHHOIO p=2.6 I/CM> i Macolo B CyXOMy CTaHi

3.5 Kr, SIKIO MICJS BTPUMaHHSA y BOJI Maca LEMIMHU CTajla PIBHOIO M =4 K.
KoedinienT HacuuyBaHHs k,, piIBHUI BIAHOIIEHHIO BOJIONOITIMHAHHSA MO0 00'eMy

JI0 TIOPUCTOCTI MaTepiaia, a BOJIONMOTIMHAHHS IIETJIN 10 Maci

W= Tm 4004733 100-143%.
T 34

m
O6'eM nermuan V, =25-12-6.5=1950 cm’.

CepenHs rycTuHa LETJIMHY P, = m/ V. =3500/1950=1.8/cm’ a6o 1800 kr/m’

Bogonornunanss 1o o6'emy W, =W,p, =143-1.8=25.7%
3arasnpHa nopucricts nermuan 11=(1-p, /p)-100=(1-1.8/2.6)-100 =30.8 %.

Bucnoeku

BHKOHABIIHM MPAKTHYHE 3aBAaHHA Ne2 i PO3B S3aBINM 3374y CTYACHTH BYATHCS
BU3HA4YaTH BOJIOTICTh MaTepiaiiB B MPUPOJHOMY CTaHI.

3HaHHA BOJIOTOCTI BIUIMBA€E Ha BUOIp MaTepialiB Ta KUIBKOCTI BOJU I 3aKPUTTS
cyMiniei i 6ETOHiB.

Buxioni 0anui ons poss sazanusa 3a0avi 00 Npakmuurno2o 3ausamms Ne2

Ne Bapianta | m,,kr | M,Kr h, T p..r/em’
1 4.0 3.5 6.5 2.6
2 4.3 3.7 6.5 2.6
3 6.0 53 8.8 2.6
4 6.3 5.5 8.8 2.6
5 8.5 7.0 12.0 2.6
6 8.0 6.8 12.0 2.6
7 4.0 3.6 6.5 2.6
8 8.0 6.6 12.0 2.6
9 8.5 6.9 12.0 2.6
10 6.3 5.6 8.8 2.6
11 4.3 3.6 6.5 2.6
12 6.0 52 8.8 2.6
13 4.0 3.7 6.5 2.6
14 4.3 4.8 6.5 2.6
15 6.0 52 8.8 2.6
16 4.0 3.5 6.5 2.6
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17 4.1 3.7 6.5 2.6
18 6.4 5.6 8.8 2.6
19 8.1 6.7 12.0 2.6
20 4.2 3.2 6.4 2.6
21 8.2 6.7 12.0 2.6
22 4.2 3.8 6.5 2.6
23 6.4 5.6 8.8 2.6
24 6.7 5.5 8.7 2.6
25 8.0 6.5 12.0 2.6

Po3mipu nernunu: 1, x bu X hII
1, =25.0cm;b, =12.0cm;h, —13 Tabmnumi.

Konmponvhi 3anumanns
1. Illo Take BOJOTICTH MaTepiamy?
2. Ilo Take nmpupoIHa BOJOTICTh?
3. Sk BU3HAYAETHCS BOJIOTICTh MaTepiany?
4. SIx 3HATH cepeHIO T'yCTHUHY MaTepiaiiB?
5. SIx BOJIOTICTh BIUIMBA€E Ha MIIHICTh MaTepiaiB?

IpakTnuyHe 3aHaaTTsa No 3
BusHauyeHHsI IOPUCTOCTI Ta MYCTOTHOCTI MaTepiaJis.
2 aKaoemiyHux 200uUHU

Mema _3anammsa: HABUUTH CTYACHTIB yMITH BHU3HAUYUTH MOPHUCTICTH Ta
MYCTOTHICTb 1 3HATH, SIK BOHA BIUIMBAE Ha 1HIII (13MUHI BIACTUBOCTI MaTepiaiiB.

Teopin
HaliBaxnuBimia BIACTUBOCTI MaTepialiB — MIIHICTh, TEIJIONPOBIAHICTD,

BOJIOTIOTJIMHAHHS, BOJONPOHUKIMBICTb, MOPO30CTIMKICTh Ta 1HII 3aleXaTh Bij
CTyTEHS 1 XapaKTepy MOPUCTOCTI MaTepiaib.

[TopucTicTiO Ha3UBAETHCS KUIBKICTh TIOP B OAMHUII 00’ €My MaTtepiay, BUpaKeHe
B YacCTKax OJMHMII abo npoieHTax. BoHa xapakTepu3ye CTyIiHb 3alI0BHEHHS 00’ €My
MmaTepiaja HOpaMHu 1 JIOMOBHIOE TYCTHMHY 1O OJMHOYHOTO 3HadeHHs o0’emy. Lls
HOPUCTICTh HA3UBAETHCS ICTUHOIO TIOPUCTICTIO.

[TopucticTh MaTepialliB B IPUPOJHOMY CTaHI B YacTKaxX OJMHUII 1 B MPOIEHTAX
BU3HAYAIOTh 3a (HOPMYJIaMU BiJMOBIIHO

m=1-Pe
p
pcp
T=(1--2)-100%
p
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ne P, —CepeHs ryCTHHA Marepiaiy, F/ eM’ ;

p —ICTHHA I'yCTHHA MaTepiaiy, r/ e’ .

3a BEIMYMHOI NOp OyAiBeNbHI Marepiany MiAPO3AUISAIOTHCS HA MUIKOIOPUCTI 3
po3mipom mop 0.01—-0.00IMM 1 KpyITHOMIOPHUCTI 3 pO3MipoM mop 1 —2Mm .

[Topu B mMaTepiani MOXYTh OYTH 3aMKHEHI1 1 CIIOJIy4€H1 OJIMH 3 OAHUM. Matepian
13 CIOJYyYEHMMH TOpaMu JIETKO TMpomyckae uepe3 cebe BOay 1 MOXe
BUKOPUCTOBYBATUCS B CYXMX OyMIBISIX 1 CHOPYJax y SIKOCTI 3BYKO130JIAIIIHOTO.
Kpim Toro, BiH Moe OyTH BUKOPHCTAHHM Yy AKOCTI (QiIbTpa JJIi OYUCTKH BOJU Bij
3Ba)KyBaHMX YaCTHH, 10 MAIOTh PO3Mip OLJIbIIIE pO3MIpPY TOP.

[lopssm 3 TOPUCTICTIO ICHY€ TOHATTS TaJaHOi MOPUCTOCTI, KOTpa
XapaKTepU3yeTbCs CTYNEHEM HACHYEHHS Marepiany BoJow0. ['agaHa MOpHUCTICTH
(BOIOMIOTTIMHAHHS) TOKa3y€e, Ky KUIBKICTh BOAM BOWpae B cebe OoaMHHI 00’ eMa
OpUCTOTO MaTepiary. UncenpbHO TajlaHa MOPUCTICTh JOPIBHIOE BITHOIICHHIO MACH
NOTJIMHEHO1 BOAM 10 00’€Ma Marepialy B NMPUPOJHOMY cTaHi. ['ajjaHa mOpHUCTICTH
BU3HAYAETHCS 32 (HOPMYIIOLO:

A€ my, —Maca HAaCHYEHOTO BOJOI0 Marepiaiy, T;

m— Maca mMarepiairy B CyXOMY CTaHi,T;
V, — 006’eM MaTepiany B IIPHPOIHOMY CTaHi, CM" .

Ilpuknad KyOiuHuii 3pa3ok 13 Ta300eToHy 3 po3MipoM pebep a =20cm
3aHypeHUI B BOJY 1 IyiaBa€. Bucora Haj piBHEM B MEPILINA MOMEHT (10 HAMOYECHHS)
cknagae h =6.5cm. Bu3HauuTu MOpHUCTICTh ra300€TOHY, MPUIMalOYu HOro iCTUHY

rycTuHy p = 2.79 r/ cM’ . [ToraMHAHHAM BOJM HEXTYBATH.

Maca (00’em) BOAM, BUTHCHEHOI 3pa3KOM Tra300€TOHY, piBHa Maci 3pasKa.
OckinpKHd BHCOTa 3pa3ka Haj piBHEM BOoAM 6.5 CM, 3HAYUTh BiH 3aHYpPUBCS Ha
h, =20-6.5=13.5cM, Ta BUTUCHYB NpHU LIbOMY 00’ €M BOJU:

V, =20-20-13.5 = 5400cm”.

TakuM ynHOM, Maca 3paszka m_ =5400r = 5.4xr.

O6’eM 3paska V. =20-20-20 =800cMm’.

Cepenns rycTuHa ra300€TOHY

p=m,/V, =5400/8000=0/68r/cm’.

[Topucrticth razo0eToHy
I[MI=(1-0.68/2.79)100 = 79%

Bucnoeku
[TopucTicTh Ta MyCTOTLIICTh € BAXKIMBUMH XapaKTEPUCTHUKAMU MaTepiaiiB, BOHH
BIUIMBAIOTh HAa BaxJiMBl (I3MKO — MEXaHIuHI BJIACTHUBOCTI MarepiamiB, Ha iX

BUKOPHCTAHHS Ta 1H.
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Buxioni oanni 05 po36 s3anns 3a0aui 05 NpaKmuyHo2o 3auamms Ne3

a h p
Ne :
. Po3mip Bucora Hag IcTuHa rycTtuna,
BaplaHTa . 3
pebpa, cM | piBHEM BOJH, CM r/cM
1 20 6.8 2.8
2 20 7.0 2.8
3 15 5.0 2.9
4 10 4.0 2.8
5 25 8.0 2.7
6 25 7.5 2.7
7 30 10 2.75
8 30 12 2.75
9 20 6.5 2.79
10 25 8.5 2.79
11 15 5.5 2.8
12 20 5.0 2.8
13 30 8.0 2.6
14 40 14 2.6
15 40 13.0 2.6
16 30 9.0 2.8
17 20 6.8 2.8
18 20 7.0 2.8
19 10 5.0 2.9
20 15 4.0 2.8
21 25 6.0 2.9
22 31 8.4 2.72
23 23 8.3 2.6
24 26 6.3 2.8
25 15 7.5 2.9

Konmponvhi 3anumanns
1.I11o Take mopucticTh MaTepiana?
2.51k po3paxoBYETHCSI TOPUCTICTH?
3.5xa pi3HUIIS MK IOPUCTICTIO Ta MyCTOTLIICTIO?
4.51xi OyBaroTh mopu?
5.5Ik BIUIMBa€ MOPUCTICTH HA 1HII (i3UYHI BIACTUBOCTI MaTepiatin?

IpakTuyHe 3ansarTa Ne 4
Bu3zHaueHHsI BOJIOTONOTIMHAHHA | Koe(ilieHTa MOM’ ITIeHH S
MmarepiaJiis.
2 akademiuHux 200UHU

Mema 3anammsa: HaBUYUTH CTYICHTIB yMITH BHU3HA4YaTH BOJOMOTJIWHAHHS 1
Koe(iIleHT oM’ AKIIeHHs OyiBeIbHUX MaTepiaiiB.
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Teopin

1. Barose Ta 00’eMHE BOAONOIIMHAHHS.

BononornunanusM ~ OyJiBEIBHOTO  MaTepialy  HA3MBA€TbCS  BIACTUBICTH
MaTepiaiy BOMpaTH 1 yTpuMyBaTh B coOl BOAy mHpu Oe3nocepeaHbOMY KOHTAKTI 3
HEIO.

Po3pi3HsioTh Barose Ta 00’€MHE BOJIONIOTIMHAHHS.

Barose BojomnoriauHaHHs — BIHOIIIEHHS MacH IMOMVIMHYTOI MaTepiajgoM BOIHU 0
HOTo MacH B CyXOoMy cTaHi. BUMIpIOEThCS B 4acTKax OJIMHMIN a00 MPOIIEHTAX.

Barose BpomnorianHaHHS B IPOIICHTaX BU3HAYAIOTH 3a (DOPMYIIOK0

w_ =T T 1000%, )
mC

I€ m_, — CyXOro 3paska, T;

m,_, — Maca HaCU4YEHOI'0 BOJIOIO 3pa3Ka, T.

O0’eMHE BOJONOTJIMHAHHSA - BIJHOIIEHHS Macu MOTJMHYTOI BOJAU 10 00’eMy
Marepiaily B IpUpPOHOMY cTaHl. UnucenbHO BOHO piBHE 00’ €My JNOCTYIHUX JJis BOIAU
1op 1 TOMY B psiJil BUIAJKIB BOAOIOIJIMHAHHS Ha3UBalOTh raJJaHO0 MOPUCTICTIO.

O06’emne BomomnoriuHaHHsA 3aBxau MeHme 100%, B TOil yac, SIK BaroBse
BOJIOTIOTJIMHAHHS MOke OyTH 1 O1biie 100%.

O06’eMHe BOJIOTIOTIMHAHHS B IPOLIEHTAaX BU3HAYAIOTh 32 (HOPMYJIIOH0

W, = % 100%, (2)

s : 3
pi (] Vo —06 €M MaTeplaJ]y, CM .

SAxkmo pozauutu  gopmyny (2) Ha (1) 1 meperBoputH, TO 00’€MHE
BOJOIOIJIMHAHHS MOKHa BHPA3UTH 4Ye€pe3 BaroBe BOJOIOINIMHAHHS 1 CEpPEIHIO
I'YCTUHY MaTepiaiy

W, = WTpcep. > (3)

BogonornuHanHs maTepialy MOKHa XapaKTepu3yBaTH TaKOX Koe]ilieHTOM
NOM SIKIIEHS, SIKMA TIOKa3y€e, Ha CKUIbKM 3HU3WJIAch MIIHICTh MaTepially Bij
BOJIOHACHUYEHHSI.

KoedimieHT moM’siKiieHHs] BU3HAYAETHCA 32 (OPMYJIIO0

K, =—"1, 4)

ne R, —mexa MinHOCTI OyIiBEIBHOrO MaTepiady y BOJOHACHYEHOMY CTaHi,

MIIa.
R —mexa MinHOCTI OyAiBesbHOro MaTepiany B cyxomy cradi, MIla.

KoedimieHT nom’sikilieHHsT MIHSIEThCS B HYJS (BOJAO HacudeHi rmHu) a0 1 (y
CKJIa, cTajl, 6iTyma).

Marepianu, y sxkux K, >0.7 BBaxkawoTh BOIOTpUBKMMH. Taki marepianu
3aCTOCOBYIOTHCS ISl 30BHILITHIX POOIT.
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ITpu Bu3HaueHH1 KoedimieHTa nom’akieHHs K, 3pa3ku OyiBenbHOro MaTepiany
PO3IUISAIOTH Ha ABI mapTii. O HY 3 HUX 3aMOYYIOTh y BOJI1, a 1HIITY — BUCYIIYIOTh MPU
150C° y cymmnpHiit madi. IToTiM 3pa3ku pyifHYIOTH Ha TiJpaBiliuHOMY TIpeci Hpu
IBUKOCTI MpHUKIageHHs HapaHTaxeHHs 0.5-1 MITa/c ( 5-10 krc/cm’ B cekyHy).

Ipuknad Busnaunty KoeQiliEHT HACUYEHOCTI TOp UEMIMHU PO3MIPOM
(250%120x 65MM ) 3 iCTHHHOIO T'YCTHHOIO P =2.6r/cM’ i Macolw B CyXOMy CTaHi
m =3.5kr, KOO0 MICAs BUTPUMYBaHHS B BOJI Maca LEMIMHU CTaja pPiBHOIO
m, =4xr.

KoedimienT HacuueHHs: K, OPIBHIOE BiJHOIIEHIO BOJOIOTIMHAHHS 10 00’ €My

710 IOPUCTOCTI MaTepiay.
BopomornuHaHHs ETJIMHA TI0 Maci

W= ™ 0024739 002 14,39
m .
O0’eM nierIMHU V, =25:12-6.5=1950cm’.

Cepennst ryctuna uernueu - p,, =m/V, =3500/1950 = 1.8r/cm’,

a60 1800kr/m’.
BongonornuHaHHs METIMHA TI0 00’ €MYy:
W, =W

mpcep

=14.3-1.8=25.7%,

3arajibHa IOPUCTICTH IETJIMHU

M=(1-p,.,/p)-100=(1-1.8/2.6)-100%.

Bucnoeku

[Ipyn BUKOHaHHI MPAKTUYHOTO 3aHATTS No4 CTYJIEHTH MO3HAWOMWIKNCH 3 TaKOIO
G13MYHOI0 BJIACTHBICTIO MaTepialliB SK BOJOIOITIMHAHHA, siKe OyBa€ BaroBe Ta
00’eMHe; MaTepialiv sIKi MalOTh BEJIMKE BOJIOMOTIJIMIIAHHS 3HMKAIOTh MILHICTh Maike
10 HyJis ( TJIMHA Ta MaTepiany 3 He 00MeYeHOl TTIMHN).

Buxioui oanui ons po3ss szanms 3a0aui 00 npakmuuno2o 3auamms Ne4.

Ne a h p
BapianTta | Po3mip Bucora Han IcTnnna
pelpa, cM | piBHEM BOAM | TYCTHHA, I/cM’

1 20 6.8 2.8

2 20 7.0 2.8

3 15 5.0 2.9

4 10 4.0 2.8

5 25 7.5 2.7

6 25 10 2.7

7 30 12 2.75

8 30 6.5 2.75

9 20 8.5 2.79
10 25 5.5 2.79
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11 15 5.0 2.8
12 20 8.0 2.8
13 30 14 2.6
14 40 13.0 2.6
15 40 9.0 2.6
16 30 6.8 2.8
17 30 7.0 2.8
18 20 5.0 2.8
19 15 4.0 2.9
20 10 6.0 2.8
21 15 8.4 2.9
22 25 8.3 2.72
23 31 6.3 2.6
24 23 7.5 2.8
25 26 6.8 2.9

Konmpoavni 3anumanns
1.11lo Take BomonOrIMHAHHS MaTepiatiB?
2 .51k BiZIpi3HAETHCS BaroBe Ta 00’ €MHE BOJAOIIOTTMHAHHS?
3.YoMy 3HIKYETHCS MIITHICTh MaTepiaay MpU BOJAONOTIMHAHHI?
4.5k BU3HAYAETHCA BOJIOTIOTJIMHAHHSA?
5.5Ik1 matepianu MaroTh KOe(ili€HT MOM’ IKIIECHHS?

IpakTuuHe 3aHATTA NeS

Po3paxyHok ckJialy KOMIIOHEHTIB OyAiBeJIbHOr0 po34uHYy (0eToHY)
3aJ1aHOI MapKH Ta 00'emy.
2 akademiuHux 200uHU

Mema 3anammsa: HABYNTH CTYJICHTIB YMITH pO3paxoBYBaTH CKJIaJ OyiBEIbHUX
PO34YMHIB MOTPIOHOT KUTBKOCTI.

Teopin
ByniBenbHI po3YMHM — 1€ IITYYHI KaM siH1 MaTeplajid, OTPUMYBaH1 B Pe3yJIbTaTi

3aTBEpAIHHS palliOHAIBHO MOTPIOHOI Ta PO3PaxOBaHOI CyMillli, sIKa CKJIAJa€ThCS 3
B’SKY4Oi peUOBUHU (LIEMEHTY, TINCY), MIacTudikaTopa, BOIM 1 3alI0BHIOBaYA (ITiCKa).

Po3unHu BIJIPI3HSIOTBCA BiJ OETOHIB THM, IO B HHUX BIJCYTHIH KpYNHHIA
3arnoBHIOBaY (1e0iHb a00 TpaBiif). 3a BUIJISAOM B’SXKY4Oro PO3PI3HAIOTH: LIEMEHT,
OPUTOTOBJICHUM Ha MOPTIAHALIEMEHTI abo HOro pi3HOBHJAX, TINCOBI, aHT1IPHUTOBI,
BaITHSIKOBI.

[To nmpu3HaYeHHIO PO3YMHU PO3MOJAUISAIOTh Ha KJIAJ0ULll — JUIS KaM’ sIHUX KJIaJ0K
Ta KJIAJ0K CTIH 3 KPYIIHUX €JIEMEHTIB, 03/100JI€H1 — /1711 THHbKYBaHHS, BUTOTOBJICHHSI
aApXITEKTYPHUX JCTaJICH, MPOTUIITYMOBI Ta 1HIIII.
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ByniBenbH1 KJIaJ04yHI PO3YUHH BUTOTOBJISIIOTHCS YOTHUPHOX BUJIB: IIEMEHTHI,
IIEMEHTHO-BAITHIKOBI, IIEMEHTHO-TJIMHSHI BaITHSIKOBI.

[leMeHTOBI pO34YMHH, K1 CKJIAJAIOThCS 3 LIEMEHTY, BOJAHU 1 MICKY, 3aCTOCOBYIOTh
JUISL TI3€MHOI KIJIAAKU 1 KJIaJKU HIKYe TigpoizoiiniiiHoro mapy. Lleit po3umn
BOJIOJ1€ BUCOKOIO MIITHICTIO, BOJIO-1 XIMIYHOIO CTIMKICTIO.

[leMeHTHO-BAlHAKOB 1 IEMEHTHO-TJIMHSHI PO3YMHU J00pe BKIIAJAIOTHCH,
MJIACTUYHI, MIIHI, MOPO30CTiiKi. BUKOpPUCTOBYIOThCS U 3BEICHHS SIK I1I3EMHUX
TaK 1 HA3eMHUX YaCTUH CIOPY/.

BanHsakoBi po3unHU BUTOTOBIISIIOTHCA 3 BaTHSAKOBOIO TiCTa, MICKY Ta BoaU. BoHn
BOJIOJIIFOTh BHCOKOKO IUIACTHYHICTIO, JOOpEe BKJIAMAIOTBCA 1 3YIIUTIOIOTHCS 3 TI0
BEPXHHOIO, JOBTOBIUHI, MOPO3OCTiKi, aje MOBLILHO TBEPJIIOTh MPH BUCHUXAHHI.
BukopucToBy0ThCSI B OCHOBHOMY JIJISI TUHBKYBAHHS 30BHIIIHIX CTiH (100aBIS€ThCS
[IEMEHT) 1 BHYTPILIHIX POOIT (100aBIsSETHC TiIic, anedacTp).

Ckiag OyiBeNbHOTO PO3YMHY BU3HAYAIOTh y TaKiil MOCHiTIOBHOCTI

1. Burparu nementy Ha 1 M’ micky npu 3ajaHiil Mapii pO34MHY IIPURMAKOTE 32
Ta0JIULIEIO

Mapxka

PO3UMHIB 25 50 75 100 150 200

Pexomenno
BaHa Mapka | 3300 | 3300 | 4400 (3300|4400 |3300|4400 | 3300 |4400| 4400 | 5500
IIEMEHTY

Burpartu
neMeHTy Ha | 1104 | 1185 |1140(2270] 2200 {3340|2255|4470 |3350| 4450 | 3360
1M’ micka

Burpatu nemeHTy 3a 00’€MOM OTPUMYIOTH HUIAXOM JUJI€HHS TaOJIMYHOIO
3HAYEHHS BUTPAT IEMEHTY Ha MOro HACUMHY UIUIHHICTb.
2.Butpatn muiactudikatopiB (BamHIKOBOrNO YW TJMHSHOro Ticta) Ha 1.’
BU3HAYAIOTh 32 (HOPMYJIIOI0
U,; =170(1-0.002m, ),

Jle M, —BUTPATH LEMEHTY Ha I M’ MicKy, KT ;
U, — KiIbKicTh 100aBKM B M° Ha 1 M’ micKy, Kr;
3.Ilponopuii 00’€MHHX YaCTMH PO3YMHY OCTATOYHOIO  BCTaHOBIIOIOTH
IMOAUIABIIN YWIEHU B1JHOIIECHHS
U,, Uy 1 U, Ha Uy,
Otpumaemo
UY . UHH . UH
b 2
UY UY UY
4.Bu3HayaeMO KUJIbKICTh YaCTHH KOMITOHEHTIB (110 00’ eMYy)
K=1+X,,;, +Y,,
5IIpu 3amanomy o00’emi 3amicy BH3HAYa€EMO CKUIBKH OJWHHIL 00’ €My
OPUXOIUTHCS Ha OAHY YaCTUHY

=1+X; + Yy,

Uq = U3AMECA /K,
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6.Bru3HayaeMo BUTpaTH LIEMEHTY

U,=1-Ug,
7.Butparu mnactudikatopa
Upp = Xqy - Uy,
8.Burtpatu nicky
U,=Y, Uy,

9.Butpartu Boau po3paxyemo 3a popmyIioro
B =0.5(I{ + my; );

ne 1 1 m; - BUTpaTtu HemMeHTy 1 riactugikaropa, Kr.

Ilpuknad Ttpeba BCTAHOBUTH CKJIaJl THHBKYBAJBHOTO PO3UYMHY Mapku 50 1
06’emom 100 5. B’spxkyue — moprianaieMeHT Mapkd 300 1 HACUITHOKO IIUTHHICTIO
puH =1200kr/™m’.

1.Bu3HayaeMo BUTpATHU IIEMEHTY Ha IM® micka 3a Tabmuien. Bin JIOPIBHIOE
m ; =185kr. O6’€M UBOTO LEMEHTY

U, =my/p," =185/1.2=154n,
2.Butparty BamHAKOBOro TicTa Ha IM® MicKy BU3HAYAIOTHCS
U,,; =170(1-0.002-185) =107,
Maca mactudikaropa
my; =Uy, - pp =107-1.4 =150kr,
3.Cxiiazi po3urHy B 00’ €MHUX YaCTMHAX BU3HAYAEMO
154 + 107 + 1000 =1+0.7+6.5,
154 154 154
4.3aranbHa KiJIbKICTh CKJIaJIOBUX YACTHUH PO3unHY 32 00’eMoM 1+ 0.7+ 6.5 =8.2.

5.Butpara uemeHty i 00’eMm, 110 NpuUmagae Ha 1 YaCTUHY PO3UUHY
U, =100/8.2=12.2n,

6.Butparu mnactudikatopa
U,,12.2-0.7=8.51,

7.Butpara micky
U, =12.2-6.5="79x,
8.Butpatu Boau
B=0.5(14.6+12) =13.31.

Bucnogku llpaxktnune 3aBmaHHs Ne5 103Boyiss€ HaBUUTH CTYICHTIB
po3paxyBaTu CKJaJ OyAIBEIbHUX PO3YMHIB ISl MOTPIOHOT KiMbKOCTI po3uuHy. Lli
3HaHHA OyAyTh MOTPIOHI JIJIs TIPHUYHUX 1HXEHEPIB Y PI3HUX BUMNAJIKAX iX Mparil.

Buxioni anmi Ons po36 s3anHs 3a0ayi 00 NPAKMUYH020 3aHamms Ne3

No Mapka | [ToTpiOnmii L[EMEHT TYCTUHA | MIUIBHICTh
BapiaHTa | pO3YUHY 00’em Mapka |rycTMHA | IIJIaCTH- MICKY,
pPO3UYUHY KT/ M- dikaropa KC/ M’
Kr/m’>
1 50 150 400 1350 1400 1350
75 200 300 1500 1400 1350
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3 100 125 300 1500 1400 1350
4 150 175 400 1400 1400 1350
5 150 180 400 1350 1400 1350
6 150 320 300 1500 1400 1350
7 100 400 400 1400 1400 1350
8 75 350 300 1350 1400 1350
9 50 600 300 1400 1400 1350
10 150 250 400 1500 1400 1350
11 200 50 500 1350 1400 1350
12 75 120 400 1500 1400 1350
13 75 180 400 1400 1400 1350
14 100 130 300 1400 1400 1350
15 150 400 400 1500 1400 1350
16 75 400 300 1500 1400 1350
17 100 350 300 13500 1400 1350
18 50 220 400 1500 1400 1350
19 75 460 400 1500 1400 1350
20 50 780 300 1400 1400 1350
21 75 1200 300 1400 1400 1350
22 100 600 300 1350 1400 1350
23 200 800 4000 1400 1400 1350
24 100 750 400 1350 1400 1350
25 150 350 400 1400 1400 1350

Koumpoaoni 3anumanns

1.Ilpu3HauenHs OyaiBeIbHUX PO3UUHIB.
2.111o Bx0oaAUTH A0 ckiaay OyAiBeNbHUX PO3YMHIB?

3.YuM BiApi3HAIOTHCS Oy1BEJIbHI PO3YMHU I 30BHIINIHIX Ta BHYTPIIIHIX pOOIT?
4. YuMm BIAPI3HSIOTHCS Oy IIBEIbHI PO3YUHU Bl OCTOHIB?
5. s 9oro y OyiBeNIbHI pO3UMHM J0JAI0ThCA I1acTudikaTopu?

Mema 3anammsa: HABUUTU CTYACHTIB YMITH BH3HA4YaTH MEXY MIITHOCTI

IpakTnuyHe 3aHATTA Ne6

Bu3znaueHHs MIiITHOCTI LerJIn.

2 aKaoemiyHux 200UHU

OyIiBEeJIbHUX MaTepialliB MPU CTUCKAHHI Ta 3TMHAHHI.
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Teopin

Mexy MILHOCTI NpU CTHCKaHHI R, yciXx BuiiB OyAiBEIbHOI LErNIM 3TIAHO
I'OCT-8462-96 BupaxoByIOTh JIJIsl KOXKHOI MMapTii HE MEHIIIE 11’ ITH 3Pa3KiB.

BunpoOyoTs 3pa3ku siKi CKJIaIal0ThCs 3 JIBOX LIUIMX LIETINH, MOJOXKEHUX MOCTLI
AMH OJHa Ha ofHy. [lepen mpUroTyBaHHSM 3pa3KiB LETINHY 3aHYPIOIOTh y BOJYy HE
MEHIIIe, HI’K Ha 5 XBHJIMH.

[iny nernuHy 3’€IHYIOTh Y 3pa3Kd, a TaKOX BUPIBHIOIOTH iX BEPXHI MOBEPXHI
IEMEHTHUM PO3YMHOM TOBIIMHOIO 3-5 MM 13 CHIBBIJHOIICHHSIM KOMIIOHEHTIB
I:IT==1:1 mo maci npu BojoueMeHTHoMy cmiBBigHOomeHH! B:11=0.34-0.36. Mapka
uementy 400.

3pa3Ku Miciigi BUTOTOBJEHHS BUTPUMYIOTH He MeHII 3-4 110 mpu Temmeparypi
noBitTpst 20+3°C 1 BigHOCHI# Bostorocti 90-95%.

[Tpu oGuuciaeHH1 MeX1 MIITHOCTI 3pa3Ka 3 JBOX LETJIMH Pe3yJbTaTh BUMPOOYBaHb
MHOXaTh Ha KoediieHT 1,2.

Mexy MIITHOCTI Ha CTUCKaHHS CKJIAJIEHOTO 3pa3Kka 3 IBOX LETNIMH BU3HAYAIOTh 32
dbopmyIior

CX >

Rey =KE
F

ne K=1.2 - monpaBouHuii KoeQpiieHT;
P, —pyliHyroue HaBaHTAKECHHS,

F=b-1-mnoma 3pa3ka, mo cHpuiiMae HaBaHTaXKEeHHSA, cM’,b,l—mupuHa i
JTIOB)KUHA IE€TIIN, CM .

Meska MinHocTi npu 3ruHaHHI (R|) ycix BuaiB LeriaM BU3HAYalOTh HA II'ATH

3pa3Kax 3a METOJIOM BUIIPOOYBaHHS BIJIBHO JIeXKA4ol Ha IBOX OMOpax OayiKu, A0 AKOi
B CEpEelIMHI MPOMDKKY MNPHUKIAJAI0Th 30CEpeKEHE HaBaHTaXeHHsA. BiacTtaHb Mix
OMOpaMH POJMKAaMHU MOBHHHA OyTH piBHOIO 200MM . Y MiCISIX OMOp 1 MPUKIAACHHS
HABaHTAKEHHS (3 MPOTHIJIEKHOT CTOPOHU MOCEPEIMHI) MO BCIM IIMPHHI LIETIIU 3 CBIXKO
BUTOTOBJIEHOTO PO3YHMHY HAHOCSThH TPHU BUPIBHIOBaHHI N0JI0CH MKHPUHOIO 20-30 MM 1
TOBIIIUHOIO O 5 MM .

[Ticnst 3amipy IIMPUHY 1 TOBIMHY 3pa3Kka HOTr0 BCTAHOBIIOIOTH HA OTMIOPHI POJIMKU
i NMpUKIaNA0Th HaBaHTAXKEHHS 31 mBUKicTI0O 5-10 krc/cM’ B cekyHay. Mexy

MIIIHOCT1 MPH 3rUHAHHI BUBHAYAIOTH 32 (hOPMYJIOIO
3PL

N — ’
2bh’
ne L —BincTanp Mi>k OMOPHUMHU POJIMKAMU TIPECa, CM ;
h —BHcOTa IMonepeyHOro nepepizy 3pas3ka, cMm

Ilpuknad 1 Bu3HauuTd MeXy MILIHOCTI MpPH CTHUCKaHHI a) 3pa3KiB — KyOiB
0eTOHY, KJIaJI0YHOTO PO3YMHY, MPUPOTHOTO KaMiHHS; 0) CKIIaIEHUX 3pa3KiB IETIIH.

Pyiinytoui naBantaxenns F,kH:

st mpupoHoro kaminds — 600, nnus 6etona — 500, nns uernuuu — 145, nns
KJIQJJOYHOTO PO3UUHY — 25.
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Po3mipu cranmapTHUX 3paskiB Il MPUPOTHOTO KaMeHto - (15x15x15)cm, mus
oetony - (15x15x15)cm, ms nernuau - (12x12x12)cm, 118 KI1aA09HOTO PO3UUHY -
(7x7xT)cm.

Me:xa MIITHOCTI IS

6etony R ., =500-10%/225=2.22-10"kIIa;

KJIaI04HOT0 po3duny R ., =25-10* /50 =0.5-10"kI]a;

IIPHPOJTHOTO KaMeHto R ., = 600-10% /225 =2.66-10"kIIa;

nernmunu R ., =145-10* /144 =1-10*kI1a;

Ilpuknad 2 BuzHauuTtu MeXy MIIMHOCTI TpPH 3TUHAHHI KEpamiuHOl IETJH,
CTaHJIaPTHUX 3pa3KiB IIEMEHTHO-MICYaHOTO PO3YHHY, OETOHY.

Pyiinytoue HaBaHTaxkeHHs P,,,. ana 3paskiB, H: mernm — 1730, nemeHTHoO-
nicuaHoro pozuuny — 270, 6etony — 338.

Me:xa MIITHOCTI MpU 3TUHAHHI
3PL

N = A2’
2bh
Jlst cTangapTHOT 1erin 3 po3mipamMu (25x12 x 6.5)cM Meka MIITHOCT1
B 3.1730-0.2-10°

=2.06MlI]Ia;
N 2-6.5°
J1J1s1 IIEMEHTHO-TTICYaHOTO PO3UNHY
.270-0.1-10°
Ry _3:270-0.110 = 5.06MlIla;
16
Jis 6eTony
6
N :3 270-0.45-10 _ 4.5MITa.
0.15-0.225
Bucnoexu

1.CTyaeHTH MO3HAHOMUIIMCS 3 METOIMKOIO BUIPOOYBAHHS Ta BU3HAYCHHS MEXi
MIIIHOCT1 Oy/IIBeJIbHUX MaTepiaiiB MPU CTUCKAHHI Ta 3rMHAHHI.

2.1lpunGanH1 3HAHHA Ha JIEKII Ta HAa TPAKTUYHOMY 3aHSATTI 3aKPIILUTIOIOTHCS
PO3IIIAIOM IIPUKIIAIIB Ta PO3B’SI3aHHSM 3a/1a4l.

Bxioni oanni onsa po3e azanus 3a0aqi 00 npakmuyro2o 3ansamms Ne6

No b,em| Lem | h,em L,cm p,.H
BaplaHTy
1 12 | 26 | 6.5 | 02-10° 1730
2 15 | 25 | 6.0 | 0.1-10° 290
3 13 | 27 | 6.1 | 0.1-10° 410
4 10 | 25 | 5.6 | 0.2-10° 1690
5 12 | 25 | 6.0 | 0.45-10° 280
6 14 | 26 | 64 | 0.2-10° 1700
7 15 | 27 | 6.0 | 0.1-10° 360
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8 12 | 24 | 56 | 02:-10° 1510

9 12 | 26 | 5.8 | 0.5-10° 270
10 10 | 25 | 6.5 0.2-10° 1611
11 14 | 25 | 6.0 | 0.2-10° 1509
12 12 | 26 | 5.5 0.1-10° 285
13 10 | 24 | 6.1 | 0.45-10° 196

14 13 | 27 162 | 0.2:10° 1910
15 15 | 26 | 64 | 02-10° | 2011
16 12 | 24 | 60 | 0.1-10° 350
17 13 | 25 | 65 | 02-10° | 2000
18 15 | 22 | 55 ] 0.1-10° 411
19 10 | 23 | 5.6 | 0.5:10° 350
20 12 1 24 1 6.0 | 0.2:10° 1810

Koumponwvni 3anumanna
1./I1s1 4oro BU3HAYAOTh MEXY MIITHOCTI LIETJIMHU NPU CTUCKaHHI Ta 3rMHaHHI ?
2. 3a 10MIOMOT 00 YOT0 BU3HAYAETHCS MEXKa MILHOCTI IPU CTUCKaHH1?
3.5Ik BUKOHYIOThCS 3aMIpH MEK1 MIITHOCTI LIETJIMHU TIPU CTUCKAHHI Ta 3TUHAHH1 ?
4.J1751 40ro BUPIBHIOIOTH MOBEPXHI LETJIMHUA IEMEHTHUM PO3YUHOM ?
5.J171s 4Oro HEerauHy nepes IpUroTyBaHHsAM 3pa3KiB 3aHYPIOIOTH Y BOLY ?

IpakTuuyHe 3aHa1Ta Ne7
BusHaueHHsI MesKi MIITHOCTI JIepeBUHHU.
2 aKaoemiyHux 200uUHU

Mema 3anammsa: HABUUTU CTYACHTIB YMITH BH3HA4YaTH MEXY MIITHOCTI
JNEPEBUHU HA CTUK, PO3TST, 3THH.

Teopisn
[TokazHUK MIITHOCTI XapaKTEPU3YEThCS 3IATHICTIO JACPEBUHU UYHWHHUTH OIIIp

30BHINIHIM MEXaHIYHUM JisiM. MIIHICTh JIEPEBUHU B PI3HUX HANpsMax HEOJTHAKOBA B
HACJI1JIOK 0COOJIMBOCTEH HOT0 Oy10BH.

Pisnuns BrnacTMBOCTEM Marepiaja 3a HamnpsMKaMU XapaKTEpU3YEThCs TIPH
BUKOPHUCTaHHI JIEPEBUHU B OY/1IBEIbHUX KOHCTPYKITISIX.

Omip nepeBUHH CTUCKY Y3/I0BXK BOJIOKOH.

BusHaueHnHss MeXi MIIIHOCTI MPH CTUCKY Y3JO0BXK BOJOKOH 3IMCHIOETHCS Ha
3paskax y popmi npusm posmipom 20 x 20 x 30 Mm.

MinHICTh 1epeBUHU BU3HAYAETHCS MPH BOJOTOCTI W 'y MOMEHT BUIPOOYBaHb 13

TounicTio 10 0.5MIIa(5krc/cm’) 3a hopMyI0r0
p
R, =P (1)
1€ Pprsp — PYHHIBHE HaBaHTaXeHHs, H;

F = ab — noma nonepedyHoro nepeTuHy 3paska, cM;
a,b —po3Mip mornepeyHoro nNepeTuHy 3pa3ka, CM.
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Mexy minHOCTI R, 3pa3ka mepepaxoByOTh Ha BOJIOTICTh 12% 13 TOUHICTIO 110
0.5MIla 3a dhopmynamu:

a) U1 3pa3KiB 3 BOJIOTICTIO MEHIIE MEXK1 TIPOCKOTITYHOCTI

R, =R [l+a(W-12)] (2)
ne «—mnomnpaBouHuit koedimieHt pisHui 0.04 na 1% BoJorocri;

0) [71s1 3pa3KiB 3 BOJIOTICTIO, PIBHINA 200 OUIBINII MeX1 TMrpOCKOMIYHOCTI

R, =R, K}, 3)
ne K°) —koediumient nepepaxynky mpu Bojorocti 30%, BHM3HaYeHMH 3a
Ta0JIUILIEIO.

Mexxa MIIIHOCTI TpPH CTHCKY PI3HMX TIOPiJ JEPEeBUHU B3JO0BX BOJIOKOH
KonmuBaeThesl Bim 35 mo 70 MIla (350—700krc/cm’). YV COCHH BiH HaNpHKIa
ckianae 6 40 Mlla.

3nauenns koegiyienma nepepaxyHxy npu 6uUnpoOY8aHHi 60J10KHA

HaiimenyBanHs mopina qepeBa [lepepaxoBanuii KOeiIlieHT
Knen 0.475
B’513, SICEH 0.535
AKkartis, nurma, 1y0, BijbXa 0.550
CocHa, OyK 0.450
Monpuna, 6epesa 0.400
['pyma, BepOa, ropix, OCHKa, TOIOJISI, SUTALS, SJIMHA 0.445

Mexa MIIIHOCTI MpU 3TUHI Ma€ JOCTAaTHHO BEJMKE 3HAYEHHS, BHACHIIOK YOTO
JEPEBUHY HIMPOKO BUKOPUCTOBYIOTH Y KOHCTPYKIISIX, IO MPAIIOIOTh HAa 3THUH, Y
KOHCTPYKIIISIX OAJIOYHOTO TUITY, HACTUJIAX, MIAMOCTAX 1 T. 1

3pa3ku ayig BUNPOOYBAHHS BUTOTOBJISIOTH y (OpMiI MPSMOKYTHUX OpYCKiB
JOBXHHOIO B370BXK BOJIOKOH 300 MM 1 po3MmipamMH TOMNEPEYHOTO TMEePEeTUHY
20x20MMm .

[Ipu BumpoOyBaHHI 3pa30K yCTAaHOBIIOIOTH TaK, MO0 KiHII Opycka BiTHOCHO
OTOPHUX POJHKIB 3BilIyBaduch Ha 30 MM 3 KOXXHOTO OOKy, a HaBaHTaKEHHS
NPUKIIATYEThCS 1EPE3 HOX1 B 1/3 mponbsoty, ToOTO 1Mo JiHIsAX Ha BiacTaHi 80 MM BifJ
JIBOTO 1 TpPaBOro OMOPHHUX PoJuKiB. OTIOPHI POJUKH MOBUHHI MAaTH pajiyc 15mm.

3pa3ok HaBaHTAXYIOTh PIBHOMIPHO 31 MIBHIKICTIO

7 £1.5xH / xBun(700 £ 150krc / xBui )

Meska MILHOCTI IIpU 3TMHI BUPaXOBYeThcs 3 TouHicTio 10 IMITa(10kre/cM”) 3a
dbopmyIior
F, 1
R =, @
ne |- BiacTaHb MiX ONOpPaMU, CM ;
b —mmpuHa 3paska, cM;
h —BHUCOTa MONEPEYHOro NMEePETUHY 3pa3Ka, CM .
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Mexxy MIITHOCTI MpH 3THHI MEPEepaxoBYIOTh A0 BOJOrocti 12% 3 TOUYHICTIO 10
IMITa(10krc/cm”) 3a popmynoro (2), SKIIO 3pa30K Mae BOJOTICTh MEHIIE Mexki
rirpockomiyHocTi. JIyist  3pa3ka 3 BOJIOTICTIO, piBHIA a00 OUIbIIIA  Mexi
TITPOCKOMIYHOCTI, MEKa MIIIHOCTI MPH 3TrUHI BU3HAYAETHCS 3a (POPMYII0r0
RU
W

30 °
I<12
30 e . . o
ne K;j, —xoediuieHT nepepaxyHky npu Bonorocti 30%, piBHMIA:

0.65 — myst kena, 0615 — st akartii, xy0a, B’s13a, UMK, BUTHXH, SICCHA;

0.58 — nns Oyka, rpyiii, BepOu, COCHU, SITUIIL, TOTIOMI;

0.55 — nnsa 6epesu, rpaba, sUTMHU, MOJAPUHHU, TOpiXa.

Omip 3pa3kiB JEPEBUHU PI3HUX MOPiA MO CTAaTUYHOMY 3THHY 3HAXOJUTHCS B

meskax 50 —100MTITa(500 — 1000kre/cM ).

R} = (5)

Ipuxnad 1 Bu3HauuTH MEXy MIIHOCTI NIPHU 3THUHI JEPEBUHU, SKIIO PyHHYIOUE
HaBaHTaxeHHs - 1417H . 3pa3ok crangapTHHIA.
R, =(1417-0.24-10°)/4 = 85MlIla.

Bucnosku

1.CTyieHTr 3HAHOMIIATBCS 3 METOJMKOIO BUIIPOOYBaHHA 3pa3KiB JEPEBUHU Ha
TUCK, PO3TAT, 3THH.

2.BuByaroTh BIACTUBOCTI JIEPEBUHU B PI3HUX HANpPsMKAX, MPU HACUYEHHI ii

BOJIOTICTIO Ta 1H.

Konmponwvni 3anumanns
1.5k BiApI3HAETHCS MIIHICTD JEPEBUHU B PI3HUX HANPSIMKax?
2.5k Kpalie mpairoe iepeBruHa — Ha 3TUH, HA CTUCK, Ha PO3TAT?
3.5k BIUTMBAE BOJIOTICTh JEPEBUHU Ha 11 (DI3UYHI BIACTHBOCTI?
4.5k mpoBOAUTHCS ICIIUT 3pa3KiB ACPEBUHU HA CTHCK, PO3TSAT, 3TUH?
5. BU3HauYuTH MEXy MIIIHOCTI I€PEBUHU MPHU 3TUHI?

IIpakTuune 3audaTTda Ne 8
BuBueHHsI Ha 3pa3Kax BJACTHBOCTEH | NOPOKIB AepeBUHHU.

2 aKaoemiyHux 200uUHU

Mema 3anammsa: HABYNTH CTYJICHTIB YMITH pO3IMi3HABATH TOPOKHU JEPEBUHH 1
3HATH METOJIU 3aXUCTY JIEPEBUHU BiJl TTOIIKOI>KEHb.
Ha me mpakTtuyHe 3aHATTS BUKIAJa4 MPUHOCUTH BIJIPI3KU JIEPEBUHU C PIZHUMH

OPOKaMHU.

Teopia
Jlo TIOpOKIB I€pEeBUHU BIAHOCUTHCS BCE, 110 3HMXKYE 1i AKICTh — HEMIPABUIIbHICTD

Oy iBJI1, MOIIKOI>)KEHHS, XBOPOOHU 1 T. 1H.
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Haii6inp11 momupeHuM NOpoKOM JEPEBUHU € CYUKYBAaTICTb.

CydYk# — 3aMKHEH1 B JIEPEBUHI OCHOBU T1JIOK, >KMBHX a00 BiIMEPIUX MPHU KHUTTI
nepeBa. Cydykd NOpYIIYIOTH OJHOPIIHICTh OYyJOBU J€peBa, KOJO HUX BUHUKAE
CKPHUBJICHHSI BOJIOKOH, 1110 3HM)KY€ MILHICTh BUPOOIB. BOHM YyCKIIaJHIOIOTh YUCTOBY
00poOKy 1 3MEHIIYIOTh pOOOUMM TMEepeTUH MUioMaTeplaiiB MPalIOoUunX i
Harpy3Koro.

Crymniab ocinabieHHs JEPEBUHM CyYKaMU 3aJI€KHUTh BiJ] iX KUIBKOCTI, PO3MIPIB 1
nosioxkeHHs. [Ipu 1[bOMy MILHICTh €JIE€MEHTIB HEeCY4YMX KOHCTPYKIIM 3HUKYETHCA B
nekiibka pasz. Cydkyd MOXKYTh OyTH HAaCKpi3HI Ta HE HACKPI3HI.

Tpimuzu 1 gedopmaiiii — € 3BUMAHHUME TOPOKAMU JIepeBa. Y TBOPIOIOTHCSI BOHU
Ipy BUCUXaHHI JiepeBa 1 MUJoOMaTepialiB, MPU KUTTI JepeBa depe3 HEpiBHOMIPHE
YCUXaHHS Spa, CHJIBHOTO pO3KauyBaHHS JepeBa BITPOM, OCOOJIMBO IpPU MOPO3ax.
TpimmHN MOXYTh OYyTH HACKpPi3HI 1 OTHOCTOPOHHI.

[MomkomkeHHd koMaxam. YepBOoTouMHAa — 1€ TMOIIKOPKCHHS JIEPEBUHU
KoMaxaMu. UepBOTOUMHA 3yCTpPIYAEThCS y BCIX moponax jaepeBuHu. [loBepxHesi
YEepBOTOUMHM 3aBHAIOTh JKYKH KOpoina, riIuMOoKi — *yku — Bycaul. IlIkoasTte B

OCHOBHOMY JIMUMHKMA BKa3aHUX KOMax. Y OUIBIIOCTI BHUIAJKIB KOMaxu
pPO3BUBAIOThCA B cUpiil aepeBuHl. [licisi BUCMXaHHS BOHU MOXYTh 3HUKATU. AJe €
JIOMOB1 YKH TOYWIbHHUKH, SIKI TOIIKOKYIOTh B)KE€ TOTOBI JIE€pPEB’sIHI E€JIEMEHTH
OyiBesb 1 CIIOPY/I.

[lomkomkeHHd rpubaMu — 3MIHIOE HOPMaJbHUN KOJIp JACPEBUHH, BOHA
bapOyeThes B Oypuid, 4epBOHYBATUN, KOPUYHEBHUH 1 CHHIOBATHI KOJIBOPH.

VYHacaigok OypHOTro po3BUTKY IpuOiB AepeBHHA THUE, TOOTO PEYOBHHA JICPEBUHU
PO3KIIAaEThCcsl. Maca NEepeBUHU MOIIKO/KEHOT TpudamMu 3MEHIITY€EThCs, JEepPeBUHA
MOKPUBAETHCS TOMEPEUYHUMH 1 TOJOBXHIMHU TpPIIIMHAMH, BTpaya€e MIIHICTh 1
PYHHYETBCH.

3axucm _Oepesunu 610 2HUmMmsA i _HNOWKOONCEHHA KOMAXAMU _NONA2AE 8
HACMYNHOMY:

1.HeoOxinHo 3amoOiraTé BiJi HaMOYyBaHHS MWJoOMarepiaiiB 1 BUPOOIB 13
JE€PEBUHU.

2.JlepeBrHA MPOMUTYETHCS AHTUCCHTHYHHMH pedoBHHAMU ((PTOpUCTHI HATpIH,
F,S0, Ta iH.).

3.Bupobu 3 nepeBUHU NMOKPHUBAIOTH JaKaMH, eMaIsIMU, CHHTCTUYHUMH TUTIBKAMU
Ta 1H.

Saxucm oepeguHu 810 3a420DAHHA.

1.Po3MilieHHsT 1€peB’THUX KOHCTPYKIIM 1 €IeMEHTIB SIK Hail Jaji BiJ JpKepela
3aropaHHs.

2.IlokputTd iX BOrHeracCHUMH (papOamMu, piIKUM CKIIOM Ta 1HILIE.

3.Ilokputta iX BOrHeracHUMM oOMa3kamH (THUHbKYBaHHsS, IJIMHSHA oOMasKa,
BaITHSHA, T1IICOBA Ta 1H.).

4.ITponuTka aHTHIIpEeHAMU, aMO(POCOM, CIpUaHOKUCITUM aMOHIEM.
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Konmponwvni 3anumanna
1.ITMo Take nmopoku aepeBa?
2.5Iki mopoku AepeBUHM HAMOUTbIIE BIUIMBAIOTH HA 11 (PI3MUYHI BIACTUBOCTI?
3.5IK1 MOMIKOAKEHHS pOOJIATH KOMAaxXu?
4.V aKkux yMOBax pO3BUBAETHCS MOIIKOIKEHHS rprudaMu?
5.5k 3aXUCTUTH I€PEBUHY B1Jl OIIKOKEHHS KOMaxaMu?

3. ONIHIOBAHHS ITPAKTUYHUX 3AHATDH

OmiHtoBaHHSI PiBHS 3aCBOEHHS HABYAJIBHOTO Marepiaiay 3AIHCHIOEThCS uepes
Koe(iIi€HT 3aCBOEHHS:
K3 = N/P,
ne N - mpaBWIbHO BUKOHAHI ICTOTHI oneparii pimeHHs (BiAMIoBial),
P — 3arayiibHa KiTBKICTh BU3HAYEHUX ICTOTHUX OTIEPAITii.
Kputepii BU3HauU€HHS OLIIHOK:

“BIIMIHHO” - K3>0,9;
“nobpe” - K5=10,8...0,9;
“3aJI0BUILHO” - K5=10,7...0,8;
“He3amoBUIbHO” - K3<0,7.

[Ipu ocrartoyHiii OIIHII pe3yJbTaTiB BUKOHAHHA 3aBJaHHS HEOOXITHO
BpaxoOBYBaTH 3/1aTHICTh CTYCHTA:

- audepeHIlioBaTH, IHTeTpyBaTH Ta yHI(DIKyBaTH 3HAHHS,

- 3aCTOCOBYBaTH IpaBWia, METOAM, NPHUHLMIIM, 3aKOHH Yy KOHKPETHHUX
CUTYaLlIfX;

- IHTepHpeTyBaTH CXeMHU, rpadiku, Aiarpamu;

- a”amizyBaTW 1 OILiHIOBaTH (akTH, MOAli Ta MPOTHO3YyBaTH OUIKYyBaHi
pe3yabTaTH BiJ NPUUHITHX PIlICHb;

- BUKJIQJaTW MaTepiaj Ha Marnepi JIOT14HO, MOCIII0BHO, 3 JOTPUMAHHSAM BUMOT
YUHHUX CTaHJIapTIB.
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