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®di3zuka i acTpoHOMIfA

Ypox Ne 11-12

Tema ypoxy: Po3B’si3yBanHs 3a1a4 3 TeMu « TepmouHamikay

VY3aragpbHEHHS Ta CUCTEMATHU3allisl 3HAHb.

Mera ypoky:

HaBYaJIbHA —3aKPIMTUTH PO3yMiHHS YYHSMHU BUBUECHOTO MaTepiary; HAaBYUTH iX 3a-
CTOCOBYBATH CBOi 3HAHHS ITi/T YaC PO3B'sA3yBaHHS KOHKPETHUX 3aJ]lad; 3aKPIMTUTH PO3Y-
MIHHS YYHSIMHA BHBUCHOTO MaTepiaidy; HaBUHUTH iX 3aCTOCOBYBATH CBOI 3HAHHS ITiJT 9ac
PO3B'sI3yBaHHS KOHKPETHHX 33]1a4.

PO3BUBAJIbHA — PO3BUBATH YSBY, TBOPUI 3/1I0HOCTI YUHIB, BIIOCKOHAIFOBATH BMiH-
HS1 3aCTOCOBYBATH HaOYTI 3HAHHS HA MPAKTHUIIL;

BUXOBHA — BUXOBYBATH IMOYYTTA BIANOBIAAJIBHOCTI, B3a€MOJONOMOTH, BMIHHS
BUCTYIIATH TIEPE]T ayAUTOPIEIO.

MarepiaJ 10 ypoky:
Jamaua 3.7
BH3HAYHTH

TOYHICTD J03VBAHHA MiKCTYDH 3a TOMOMOTOK MNeTKH 3 JiaMeTpoM OTBODY d = 1 MM.
TverrHa TiKiE p = 1 rf/em’™, noeepxHepnit Hatar o — 60 mH/a.

Posp’azaHHA

Haso: 3 TouHiCTE O3VEAHHI DITHHE
d=1MM=10"M NiNeTKOK EH3HAYAETECA 00'EMOM
p=1r/em onHiel Kparw V., 1o BiIpHEAEThCS
o = 60 mH/u EiZ HOCHER ninezrma (prc. 3.6).

BinpuBe Kpamwi HacTae, KOH 11 Bara
V,-? 3piBHAETHCA 3 CHJIOK NOBEDXHEBOTO

HaTary F, 4Ka Ji€ o miHil JOTHKY

DiANHY 3 KPaeM OTEODY MiMeTKIH:

mg = F.

Cii1a MOBEPXHeBOro HATATY, 3TiTHO 3 opmyitown (3.2)
F =0l = ond,

a Maca kpamwti m = pV) . To micTaero HaCTYTIHY BiNIOBiDs:

d 3
pVig=wde = V= E=1g3<11~.-1 .
Pg

Jagaua 3.8
BH3HAYHTH

poboTy A, HeobXiTHY 1714 BHIVBEAHHA MHTBHOI OVIB6H JiaMeTpoM d = 10 M.
[MoBepXHeBHH HATAT MIUTBHOTO po3unHy 0 = 40 vH /M.

HaHo: Po3g’AsaHHA
d=10

en TIpu BHAVBaHHI MHTbHOL 6yvTEGH HE0OXiTHO BHKOHVBATH pOGOTY TPOTH

o — 40 | CHT TOBEPXHEBOr0 HATALY. 3rizHo 3 dhopMyIck (3.3) 1A 361IkIIeHHA UTONT

MH/M

BiIbHOI NOBepXHi pinuHA Ha BenuunHy AS Tpefa BUKOHATH podoTy

A7 A =0AS = o(S; — Sy).

[Ipu EUAyEAHH] GyI0H NOYaTKOEA IUIOMA MOBEPXH] 5=0a KiHmesa S, =25, ne
S = wd® - wioma noeepxHi cdepn giameTpoM d. (ITonBoeHHA ¥ BAPA3i S,

CIPHYHHIOETECA THM, IO IVTiBKA MaE JBi IOBEPXHI—30BHIIHIO T BHYTPIIDHID). OTHe,
)
A=2rxd 6=2,5 M.



Janaua 3.9

Bl BepTHKATLHI DapaIeTbHI CEISHI ITACTHHI, PO3MIINEH] Ha BigeTaHi d = 0,5 MM OIHA
BiZl 0ZHOL, OOVCTIN Ha HEBEMHKY TMIHOWHY B DOCYIHHY 3 BOI0H (prc. 3.8).

BH3HauUHTH

BHCOTV 1, Ha AKY DiJHIMeThCd BOJA B 3a30pi OMLK MIacTHHEAMI. [IoBepXHEBHH HATAT
BOOH 0 = 74 MH/M, rveTHHa p=1T/M .

Po3r’A3aHHA

Hauo: .

d = 0,5 T.FTIELCII/IHH VTEODHKTE KEI.l'IIUIHp.

o =74 MH/ BHacIiIoK EB'IOT-I}’BB.II{HH: BOIA ML

. IUTAaCTHHAMHA OVIe MIHIMAaTHCA, JOKH 11 Bara
p=1r IMS Mg He CKOMIIeHCYE CIUTY MOBEpXHeBOro HATATY

F, gKa Ii€ 0o TiHIgX JOTHKY BOOIH 3

-3 | BHYTPIIIHIMH NOBEPXHAMH ITACTHH (Ha pc.
3.8 i miKil NpoXoIaTh Yepes TOYKH 1,2
NepIeHIHEVIAPHO IO IUTONIHMHNE pHCYHEA). OT#e, IpH
pieHOBazi

mg = F. (1)
K110 MO3HAYNTH MIHPHHY IUTACTHHE 4K [, TO
F=g-2,
A Maca BEOIH B Kaminapi
m = pV = pdlh.

[limcTaBHMEINH Ii EBHpPA3H YMOBY piBHOBArd (1), ZicTaHEMO BiANOBiIE:

= — =3cM.
pdg

3agada 3.12

TArap Mace m = 5 KI TOYHHAKTE MiTZiHAMaTH 3 MITOTH Ha TYMOBOMY ITHVPi
JiaMeTpoM d = 5 MM.

BuzHauYHTH

IOBAHHY HepO3TATHeHOTO IIHYPa ID, AKIIO0 Ha MOMEeHT BIIPHEY TATapA Bil MiJT0TH
IOBKHHA IMHVPa ckTata [= 1,5 M. Moayae KOura ryvi E = 3,74 MIIa.

. Posg’gazaHHA

Haso:
M= 5Kl 3rizHo i3 3akoHOM I'vKa (3.16)
d=5mMM
[=15m E—ID:IDE :;».L]:;=
E = 3,74 MIIa E 1+ (o/E)
] -2 e MeXaHigHa Hanpyra (3.15) B IDHYPI, 010 CTEOPHETHCH BATOH
. TArap#, BUSHAYAETHCA AK

4m

="
wd?
To# YpaxVEaBNIH JiaMeTp OIHVPA, OTPHMYEMO BiImoBigs:
[
lh = = 0,0 M.

1+ (4mg/nd?E)



3agada 3.14
BuzHaunTH

HaHOUTBIY BHCOTY OVAHHEY h__, AKHHA MOKHA BHOVIVEATH i3 3a0acoM MiIHOCTI k = 3 3
L2l IVCTHHOK p = 2,5 r/eM i rpasunero MinHocTi [\sigma_{m}=5") MIIa.

Posp’azaHus

JaHo: .

k=3 PUSI‘JT_HI:IE}IO AKHHCH

o, = 5 MIla dparMeHT CTIHH DVIHHEY

p=2,51 fcma I7IOMIE!0 OCHOBH S (puc. 3'1.2}'
MexaHiyHa HaOpVra B Lerl Ha h

o ZAMAHOMY PiBHI BH3HAYAETHCH

m Barolo YacTHHH CTiHH, IO

JIeKHTh BHINe. Tox HaiOinmeIIow0 BOHA € 61714 OCHOBM B IpH BHCOTI
OVAHHEEY h cEIagae Pac. 12

hS
o= % = phg. (1)

3a YMOBOH MaKCHMaThHA JOOVCTHMA HATIPVTA J0PIEHIOE (crm,f k), Tonmy HafiGinpIIa
MOUTHEA BHCOTA OVINHEY CKTATA6

Ty

= =68 M.
kpg

b

Jamada 3.15. BuzHa4dnTH,

4Ky poGoTy Tpeda BHKQHATH, abu BBl POSTACHVTH TVMOBHE IXIVT JOBEHHOK [ =1
M imepepizoM S = 1eM |, gAKMo HOTo MOTYIh OPVEHOCTL cknagace E = 10 MITa. 3uinow
00'EMY TETVTA IPH PO3TATAHHI 3HEXTVBATH.

*
Tano: Po3p a3aHHA
=11 Iz MexXaHIKH Bigono, 1714 30iMpIIeHHEA JOEKHHE IPVAHOTO TiTa
) . ITOBMHH [ Ha 3a0aHY BeJTHYHY Al, Tpeda BHKOHATH poboTy
S=1cMm 1
E =10 MIla A= EF‘M’ (1)
ime F — cIIa, DO CTBOPIOE BEA3aHHI PO3TAT i, BionoeiaHo 1o 3akoHy I'vKa
A-? .16) Ta BHpa3v (3.15), MOpiBHIOE
3 pasy (3.15), b
Al
F= SET.
BigTak enpas (1) HaOvVBaE BUITIADY:
a5 2
CO2A1°
3EiacH, BpaxVEABINON, 110 34 VMOBOH0 Al = [, OTpHMVEMO BiAMOBiIE:

l
A= ? = 500 .

JlomamiHe 3aBIaHHs
Hammcatn koncnekt. [ToBroputn ypoku 1-8, miarorysarucs 10 KOHTPOJIBHOI po-
ooTH.

3BOpPOTHIii 3B's130K:
E-mail: vitasergiivnal992@gmail.com
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