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I'pyna 26

¥Ypox Ne 9-10

Tema ypoxky: Monyns IOura. Po3p’szyBanHs 3amad mo Temi: «MexaHiuH1
BJIACTHBOCTI TBEpAUX Ti. Moayss FOuTa»

Mera ypoky:

HaBYajgbHA — C(HOPMYBATH TOHSITTS TIPO «MOAyh KOHra», mokasatu Ha TMPAKTHUIl
3aCTOCYBaHHS 3HaHb IPO TMPYKHICTh, BHKOPUCTOBYIOYM 3aKOH ['yKa, pPO3TIISTHYTH
Jiarpamy po3TAry TBEPJAHX T,

pPO3BUBAJIbHA — PO3BUBATH YSIBY, TBOPYI 3/1I0HOCTI YUHIB, BJOCKOHATIOBATH BMIHHS
3aCTOCOBYBATH HAaOyTi 3HAHHS Ha MPaKTHIIL;

BUXOBHA — BHUXOBYBATH IOYYTTS BiAMOBINaIbHOCTI, B3a€MOJOTIOMOTH, BMIiHHS
BUCTYIIATH TIEpe]] Ay AUTOPIETO.

Marepiaj 10 ypoky
CnocTepexeHHsI TOKA3yITh, W0 HPU HEBEIAUKUX OeopMayiax MexanHiuHa
Hanpyza y RpoOnopyitiHo 6iOHOCHOMY NOO06IHCEHHI TOPIBHIOE!
o=FE- ‘8‘

3B'I30K MK CHJIOI TPYKHOCTI 1 MPYKHOW Jedopmariiero Tiia (IpU Mallux
nedopmairisix) OyB  €KCIIEPUMEHTAIbHO BCTAHOBJICHWH cydacHMKOM HproToHa
aHTIACHKUM (13uKOM ['yKOoM.

s ¢opmyna € onHuM 3 BHUAIB 3amucy 3akoHY ['yKy Uisi OJHOCTOPOHHBOIO
pO3TAryBaHHS (CTHCHEHHS). Y 11H (OopMyIIi BIZHOCHE MOJOBKEHHS y34T€ M0 MOIYIIIO,
OCKIJIKM BOHO MO€ OyTH 1 IO3UTUBHUM, 1 HETATUBHUM.

Koedinient nponopiiitHocTi £ B 3aKkoH1 ['yka Ha3uBa€ThCA MOOy1emM RPYHCHOCHLI
(mooynem KOnza).
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Yum Ouibllle MOAYJIb MPYXKHOCTI E, TUM MeHIe neQopMyeTbCsl CTPUKEHb 3a
iHmmx piBHEX yMOB (Lo, S, F). Mooyav IOnza xapaxmepusye onipuicmo mamepiany
npyHcHoi Oeghpopmauii po3mazy8anua ab60 CMUCHEHHA.
3akoH ['yka MoxHa 3anucatu GopMysor:
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Jnis  gociimKeHHs z:e(bopMaui'l' pO3TIAryBaHHS CTPMXKEHb 3 JOCIIIKYBaHOTO
MaTeplany 3a JIOMOMOTOI0 CHEIaIbHUX anCTpous (HampuKiIaa, 3a JOMOMOTOIO
TIPaBIIYHOTO Tpeca) MiJAal0Th PO3TATYBaHHIO 1 BI/IMlp}OIOTB MOJIOBKEHHS 3pa3Kka 1
Hampyry, 110 BUHUKAE B HBOMY. 3a HACHIJKaMU JOCHIAIB BUKPECTIOIOTH Trpadik
3aJIe)KHOCTI HAmpyrw 6 BIJ BIIHOCHOTO MOAOBXKeHHs €. Lleit rpadix Ha3uBaroTh
AiarpamMor0 po3TSAryBaHHsI.

UwuciieHHI AOCHIAM TOKa3ylTh, IO TpW Mainux jAcedopMaiisx Hampyra y
IPSIMOTIPONOPLIINHO BIIHOCHOMY MOJ0BkKeHH1 (auigHka OA jiarpamMu) — BUKOHYETHCS
3akoH ['yka.

ExcnepuMmeHT mokasye, 1mo Maii jedopmarlii MOBHICTIO 3HUKAIOTh IICHSA 3HATTS
HaBaHTaXEHHs (CrocTepiraerbcsi mpyxHa jaedopmais). Ilpm mammx aedopmariisax
BUKOHY€EThCSl 3akoH ['yka. Maxcumanvna umanpyea, npu AKiti we SUKOHYEMbCA 3AKOH
I'yka, nasusaemocs medicero nponopuitinocmi 6,. Bin Bimosigae Touil 4 giarpamu.

Km0 mpoAOBXKYBaTH 30UTBIIYBAaTH HAaBaHTAXKEHHS TMPU  PO3TATYBAHHI 1
MEPEBEPIINTH MEXY MPOMOPIIAHOCTI, TO naedopmallis cTae HEIIHIMHOW (JIiHIS
ABCDEK). TIlpore, mnpu HEBEIMKHUX HETHIMHUX JedopMaIisax MmCas 3HITTA
HAaBAHTAKEHHA (popMa 1 pO3MIPH Tijla MPAKTUYHO BIIHOBIIOIOTHCS (AUIAHKA AB rpadika).
Maxkcumanvua nanpyea, npu AKiti we He SUHUKAIOMb NOMIMHI 3aTUUKO8I Oedhopmayil,
HA3UBAEMbCL MeMcel0 NPYyICHOCmI G, Bin Binnosigac Toumi B pmiarpamu. Mexy
MPY>KHOCTI MEPEBHILYE MeXa MponopuiiHocTi He Ouibiie HixX Ha 0,33%. B Ouipmocti
BUITAJIKIB iX MOKHA BBKATH PIBHUMH.

SKI1110 30BHIINIHE HABAaHTAXKCHHS TakKe, 110 B TUII BUHUKAE HAMPYTa, 110 MEePEBUIILYE
MEXy MPY>KHOCTI, TO Xapakrep aedopmariiii Minserbes (nusinka BCDEK). Ilicns 3usTTS
HABaHTa)XCHHS 3pa30K HE MpUiIMae KOJMIIHI PO3MIpHU, a 3aIUIIAETHCS ASPOPMOBAHUM,
X04a 1 3 MEHIITUM TIO/IOBKEHHSAM, YUM IIPU HaBaHTaXCHHI (IU1acTU4YHa aedopmartis).

3a MeXew MPY>KHOCTI MpU JCSIKOMY 3HAUYEHHI HAIpYyTd, BIAMOBIAHOMY TOYII
JiarpaMM, TOJIOBXKEHHS 3pOCTA€ MPAKTUYHO Oe3 301IbIICHHS HABAHTAKEHHA (IUISHKA
CD miarpamu maiike ropu3oHTanbHa). Lle siBullle Ha3UBa€ThCS meKyuicmio mamepiany.

[Tpu nojganpmioMy 301IbIIEHH] HABAaHTAXEHHSI HANpyra MiABUUIYEThCA (B1 TOUYKHU
D), micns 4oro B HalMEHIN MIIHIH YacTHHI 3pa3ka 3'IBISETHCS 3BYXKCHHS («IIIHUHAKAY).
Yepes 3MEHIIEHHS TUIONII NepeTHHY (Touka F£) JUIs MOJaibIIoro MOoA0BKEHHS MOTPiOHA
MEHINIA HAampyra, ajie, BPEIITi-PelIT, HAacTymae pyHHyBaHHS 3pa3k a (kpamnka K).
Hauibinvwa wnanpyea, sika eumpumye 3pa3ok 6e3 pYyUHY8aHHA, HA3UBAEMbCL MEHCer0
miynocmi. TIo3HaYNMO #0TO G, (BOHO BimmoBimae Toumi E miarpamu). Horo 3HauenHs
CUWJIHHO 3JICKUTD B1Jl IPUPOIU MaTepiary 1 Horo oOpoOKH.

MexaHi4Ha Hanpyra [lo3HaueHHs [losicHeHHs

Mesxa nponopiiiHoCTI (o MakcuMainibHa Hanpyra, IpH sKii 11e
BUKOHY€THCS 3aKOH | yKa

Mesxa npyxHOCTI1 Oup MakcuMainbHa Hanpyra, IpH sKii 1mie
HE BUHUKAIOTH IMOMITHI 3QJIUIITKOBI
nedopmarii

Mesxa TeKy4ocTi Or Mesxa TeKy4ocTi

Mexa MIITHOCTI G HaiiGinpmra Hanpyra, sika BUTPUMYE
3pa3ok 0e3 pyilHyBaHHS




3agauya 1. Ilpu po3TaryBaHHI aqIOMIHIEBOT APOTHHU 3aBAOBXKKA 2 M y HIH
BUHUKJIA MexaHiuHa Hampyra 35 Mlla. Busnauntu BigHOCHE Ta abCONIOTHE

BI/IILOB)KeHH_?I_.
Hano: Poie n3aHms:
lo = 2 E 35-10°Ma _ 10~ = 0,05%
- = F.|g g= —— =05" 3 = 0,059
o =35MIla = 35%10°1a a '°f| 70~ 10°Ma
E =70%10°1a - Al=0,5-107% -2 =107"m = 1mm
— F= —
E
Al-17
g-"7 Af
& =
'r.;.
Al = el

Bionoaioe: & = 0.05%; Al = 1 am

3agaya 2. fki cuin Tpeba MPUKIACTH 0 KIHIIB CTAJIBHOI JPOTHHH, TOBXKHUHOIO 4
. . 2 ..
M 1 3 iepepizoM 0,5 MM, 100 BUIOBKUTH ii HA 2 MM?

Harno: Posa sizanns:
l=4dm .’"_E A . 0,5-107%wm* -2 10" Na+-2- 107 *m
S=05Mm =05%10°n | -5 |FF T =
Al=2 M - = 50H

SEA]
E=2*10"[1a F= —
F-7

Hicmosion: F = 30H

3agaya 3. Slka MexaHIYHA HaAmpyra BHHUKAE y PEHIll 3 MJIOMICIO TOMEPEUYHOTO
nepepizy 8 cM® mi miero crmu 100 H?

Mano: Po3eé’azannsn
S = 8 cm? _ Fipyx
=8-10"*m? °=7s
F=10*H 3a III 3akonom Hetotona: Fyp = F
o—7? F H
0o = E [O'] = F = ]la
= 10° =1,25-10°(11
°T8 10 " (Ia)
Bionoegios: 0 = 125 Klla.

3agaya 4. BusHaute MexaHIUHy Hampyry, ska BUHUKJIA Y CTaJEBOMY TPOCI, SKIIO

fioro BiiHOCHE BUAOBXeHHs cTaHOBUTH 0,003. Moayne FOura BBaxaiite piBHuM 206
I'Tla.

Mano: Po3zé’azanns

£=3-10"3 o = Elg| [c] = a

E =206TTla 0=2,06-10"1-3-10"3 =618-10° (Tla)
= 2,06-10' 1a

oc—7?

Bionoegios: 0 = 618 Mlla.




3agaya 5. flka MexaHi4uHa Hapyra BUHMKA€E B IIUHII TaKa MiAHOMHOTO KpaHa Mij yac
PIBHOMIPHOTO MiIHIMAaHHS BaHTaxy Macoro 6 T? JliameTp mmiiku raka 28 MM.

Hamno:
m=6T=6-103kr
d =28 MM
=28-10"3m

M
g=10C_2

o—7?

Po3zé’sazanna

_ anyxc

S
3a Tpetim 3akoHOM HpI0TOHA, TUJIa JIIFOTH 3 OJJHAKOBUMH 32
MOI[yJIeM CUJIaMU.

E

pyx FI‘H)K = mg

nd?
4

_4mg

"~ md?

S=mr?=

o

B 4-6-10%-10
3,14 (28-1073)2
Bionogios: o =~ 108 Ia.

o ~ 108 (I1a)

. . 2 . .

3apaua 6. [{uniaap, mioma nepepisy AKoro 2 ¢M”, mia i€ BaHTaxy macoro 1,05 T
ctucHyBcst Ha 0,025 % mouatkoBoi qoBxkuHU. Busznaure monyns FOHra matepiany, 3
SIKOT'O BUTOTOBJICHO OPYCOK.

Mano:

S = 2 cm?
=2-10"*m?
m=105T

= 1,05 103kr
e=0,025%
=25-10"*

M
g=10c—2

E-7

Po3é’azanns
F
0= Hgym anyx-c = Fyx =mg
= Ele] =2 =Elel
o=Els 5 - €

M -

mg 2

Slel LE] M? M2 a

1,05-103-10

E= —21-10 (11
710+ 2510+ ~1 107 ()

Bionoegios: E = 210 I'lla.

3agauya /. Ha ckinpkox mansx giamMmerpoM 12 cM MOXKHA PO3MICTUTH IIaThopmy
Macoro 300 T, Ko AOMyCcTHMa HAIpyra Ha CTUCK cTaHOBUTH 10 MIIa?

/amno:
d=12cm

=12-10"?%m
m=300T
= 3-10%kr
o = 10 MIla
=107 Ma

M
g=10c—2

Posé’azanns

_ thyx(

S
3a Tpetim 3akoHOM Hpl0TOHA, TUJIa IIFOTH 3 OJTHAKOBUMH 32
MOJYJIEM CHJIAMHU:

any)K = Fax =mg
Ntd?
S=Nmr?= 2



N —? 4mg 4mg
° NTtd? " omd?

N = KT’ C_Z B H _q

" Ma-m2 H
F M
N = 4-3-10°-10 26
T 107-3,14-(12-1072)2
Bionoegios: N =~ 26.

3agaya 8. J[ns BUTOTOBJICHHS MOMEPEAHBO HAMPYKEHOTO 3alli300€TOHY CTajeBi
apMaTypHi CTPWIKHI JOBKHUHOIO Xy = 6 M 1 miametpoM d = 20 MM BUJOBXKYIOTh Ha

Ax = 2 MM. SIKy cuny Ui IbOro HeoOXigHo mpukiactu? Moaynbs FOHra BBaxaiTte
piBaumM 220 ['Tla.

Jano: Po3eé’azannsn
X0=6M _anyx(_ F _4‘F _ _ A_x
d =20 MM °TTS T ndz T maz G_Elsl_ExO
=2-10"%m 4 )
= 4F Ax EAxmd

Ax = 2 mu ——=F— => F=-—
=2-10""°m T[dz X 4X0
E =220TTla Ma-m-mM* H
=2,2-10"a [Fl=————=—3"m"=H
F-7? 2,2-1011-2-1073-3,14- (2-107%)?

F = ~ 2,3-10*(H)

4-6
Bionoegion: F ~ 23 kH.

JlomaniHe 3aBIaHHS:

BOp.3, ¢.208,

HiAroTyBaTH NPOEKT (pedepat, abo Mpe3eHTaIlisl) 32 OHIEIO 3 MOaHUX TEM:

1. Audys3ida Ta ii 3Ha4eHHS.

2. 'moGanbHe MOTEITIHHS: YU € 3arpo3a’

3. Bosoricth 1 TeMriepaTypa moBITPs y IPUMIIIEHHSX, CIIOCOOH 30€peKEeHHS Teria

4. AHOMaJbH1 BIIACTUBOCTI BOJIH.

5.«KuBay» 1 «mepTBa» BojA.

6. KanisipHi siBUIIa B IpyHTI.

7. Yomy 3’BISIOTHCS TPIIIMHU Ha CTiHAaX OyIMHKIB. Sk 3amo0irT ix mossi.
(uac BukoHaHH poekTy — 1m0 20.11.2021)

3BOpOTHIii 3B'S130K:
E-mail: vitaserqgiivnal992@gmail.com



mailto:vitasergiivna1992@gmail.com

