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®di3nka i acTpOHOMIst

Ypok 7-8

Tema: [ledbopmarii. Mexaniuni Bi1acTuBoCTI TBepauX TuUl. Moyns FOura

Mera:

e JloBTOpUTH TEOpPETHUUHUN MaTepiai; y3araJbHUTH,
MOTJIMONTH 3HAHHS YYHIB 13 TEMH; 3aCTOCYBaTH MAaTEMaTH4YHI 3HAHHSA MijJ dac

PO3B’sA3yBaHHS NPUKIAAHUX 33]1a4; (POPMYBATU IPOCTOPOBY YSBY;

® PpO3BUBATU B YYHIB Mi3HABAJIbHUI IHTEPEC, YMIHHS BUKOPUCTOBYBATH HaOyTi
3HAHHA, HABUYKU W yMIHHS B HOBUX CHUTYallifX; MIABUIIMTU 1HTEPEC JO BUBUYCHHS

MAaTCMaTUKHU, pO3BUBATH a6CTpaKTHe Ta JIOT14HE MMUCJICHHA,

e BHUXOBYBaTH y Y4YHIB TOBary Ta 3aIliKaBJIEHICTh 0 BUBYCHHS MaTEMaTHKH,

CTapaHHICTh Y HABYAHHI; CIPHUSATH PO3IIUPEHHIO KPYTO30py YUHIB.

Martepianu a0 ypoky:

Akl lcHywTs BMAK gedopmaull

Haragaemo: pedopmauina — ue amina gopmuy ma (afo) posmipis miara.
Hemo micns DpEOHHeHHA Ail 30BHIIDHIX CHA TiA0 DOBHICTHY BiGHOBHJIO CBOT
tbopmMy 1 pozMips, TO BOHO 3A3HANC Apymrol degopaayil; Axmo dopMa 1 poaMipn
HE BiJHOBHIHCA, TiND 3A3HAID AAdcmuyrol degopmayil.

Koan Tino gedopMyeThcH, oEpemi HOMD YACTHHH SMINIYIOTLCH OJHA
pigpocHo ofgEoi. 3a XapawxTepoM SMIMeHHA Y9ACTHH DOIDISHAOTL deghopmMauil
FOSMAZHERMA (CMUCHENRA), BUZLUNY, FCYSY. KPYYEHMA:

Bunn gedwpmaniin

Cran, npuxiagesi g0 Tina, HAMATARTECH BHACEMER-
TH ab0 YHOPOTHTE TLiNo, BEACAIAOE 9O0I0 BIACTAHE
Mi¥ MapaMB MOJexyA 3DiNemMVEThECA (Cedoprauis
POIMAIHEHHA) 800 IMEHINVETRCA (Oedopmayia crmuc-
HEMHHA).

Conn, opRERSJeH] 0 TLNE, HAMATSTECH BREDHERTH
(emrayTH) Tino. Jedopmayia susuny — ne BogEOTAC
pedopMania poOTArHEHHA 1 gedopManis CTHCHEHHS:
OIOYKAa YACTHHA Tina sazHac gedopmanil posTATHER-
HA (BIACTAHL MIX MIADAME MOISEYT slIbImyeThea);
VEITHYTA HacTHHAE — gedwopuanii creceenns (Bl
CTAHE MI¥ [MADEMH MOAEHYI SMEHIIVETECH).

Cran, nprxnageri go Tina, BEAOPAMISH] OpOTHIEH:
HO OHA OFHIH i 3COEVIOTE HIADH TiNa OOHE BiIEOCHD
ogHoro. Jeghopmauid acysy Sa0HAKTE, HATDWEIAT,
OEAXH Ta GONTH, AK] CEPULINETE HECTHER DISHHX
HOHCTPYEILR THAHHEAS, SKY DPOSPIZEOTE HOMHIAME.
3CVE HE BEMHE]L HYTH O MOMKEe OPHIEECTH 00 PVEEY-
BAHHEA Tima — apiay.
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Cunn, npeEEIsageHE] g0 TiNE, CTEORITE O0EDTANEHEIT
MOMEHT BlOHOCHD NOBIJOERHLO] 0C1 TINA. SCYVE HIAPIE
MONEKYT BiAGYBAETECH HEOAQHAKOBD — KOGKHHH IISp
O0HEPTSETECH HA ODEEHHE EYT BELJHOCHD 1HOIONG [I&PY.
Hegopmayii kpyueHNa SAIHAWTE BANH BCiX MATINH,
FEMHTH, KIKY], BHEDYTEH TOI0.

CUCTCMATU3YBATH Ta




E o Take MexaHluHa Hanpyra

Honn timo gedopMyeThed, HOro CTAH SMIHIO-
ETRCH: ¥ OVAL-AKOMY Nepepisi Tila BHHHEANTE CHIH
OPYMIHOCTI, M0 NepelmKOMHEAINTE DPYIHYBAHHD
ypM Glasme gedopMoBaHe TimTo, THM GLILIIHMHE ©
cin npyviceocti. Cran gedwopMonadono Tina Xapa-
TEPHIVETRCA MEXQHIYHON HANDYZ0M,

Mexaniuna Hanpyra ¢ — §i3M4Ha BEMMYMHAE,
AKA NapakTepM3ye OefopMOBaHE Tino | go-
PIBHIOE BIAHOWEHHID MOOYMA CHNWA NPY¥HOCTI
F —. nnowi & nonepeYyHoro Nepepisy Tina®:

E Byayemo @ aHanlzyemo glarpamy Hanpyr

JanempicTe Mexamiunol HANDYTH Big @Wig-
HOCHOTO BHADBIKOHHS BCTAHOBMTIOITE CKCIODH-
MEOHTANLHO. 3PAI0E BHTATYIOTE 34 QOIOMOTOID
coneniantaol pospHEHO] MANIMHH, OOCTYIORD
gOiAEIOVIOUH HABAHTAMEHHH. ¥ XOgl gocii-
AaeHEA GyayeThca diaspama Hanpy: — rpadix
AN HOCTI MeXAHIYHO! HATDPYTH Big BigHOCHOTOD
EMIoRMeHHd spaska (puc. 35.2). Mocmian noxazy-
OTE, [0 38 HeBeIHKHX JedopMmanii (gloauea 04
rpafixa) BHROEYETECH 3akoH [yka:

g:ﬂﬂ _E i Modyai Kweza
5 = | £ | dng deawux mamepianis
Oduruys Mexanivnol nanpyzu 6 CI — nackans:
6] =1Tla =1 H/m?® (1 Pa= 1 N/m?. Merepinz Moayar Kura
Yeranonneno, o MeX AHIYHA HANDYTa 3a71e- E, x 10" Ila
EHTE Bl sidHOCHOZ0 SUG0SAEMHA TLIA. Ammeainii 6370
BigHocHe BMOOBMEHHA & TiNa — di3MYHa BENM- Berom 1540
YMHA, AKA NOQIBHKE BIOHOWEHHID BAROBMEHHA Kayuys 7.0-10-%
Al oo NOYATKOBOT DOBMMHW I Tina: -
Mizge (muTTH) B2
Al Al B
E= K 5 abo E =r'1m% CPIEIIIJ BE.?
Crmo 49-78
Yapye xosxni 150
Opp — Mewa nponopyilinocmi — mafblnsmra Ha-

4]

npyra, 38 AKOI BHEOHYETHCH saxoH ['vea.

Cppym — MEMT NPYAHOCTI — HAROLILEINA HATPYTA,
aa Ax0l TedOpMANIA FAMHIIAETECH IPYHEHOK.

— MEME NAUNHOCHTH — HANDYra, 38 AHOL 3pa-

Oox
B0K NOYRHAE ODOJZOBMYEATHCH Dea a0lanlneHHA Ha-
BAHTAMCHHS.
Ouin — MeMad miymoemi — HanfGinema #anpyra,

¥ pasl OepeBRINeEEA AKM 3pas0r PYRHYETECA.

Pic. 35.2. [iarpasa Hanpyr: QAR — pinaka npysHdx gedopmadid; BC — ginAdka MNacTHYHAX
Aepopsayin; CD — ginaqka nn4HocTi Matepiany; EK — pyWHyEaHHA 3paika

Koedqinierr nponopmifgocti £ HASHBAIOTL
Mmodyresm Hwnza abo modyrem npyxcriocmi. Mo-
nyne HJHra XapakTepHaye OPYHEHI BIACTHBOCTI
MATEepiany, HOM0 BHIHAYAKTE 38 JIArpAMOD Ha-
opyT (gue. puc. 35.2) 1 dikcywTe ¥ Tafnuoax

Oduruys modyara Oneza 6 CI — nackane:

[E]=1 IIa (Pa).



Iopeppemoca go puc. 35.2. x TIILKHE HABAHTAXKEHHA CTAHE TAKHM, IID
MEeXAHIYHA HANDYTA B 3PA3KY CATHe Mexci nponopyilinocmi Ty + ZaIeEHICTE -:}[E]I
cTae Hemiuifuow (ginanka A B rpadika), npoTe SKIO0 3HATH HABAHTAMIEHHSA, TO
SPAZ0K BiJHOBHTE cBol dwopMy Ta posMmipH, Tofro ginapka OAB miarpamna Ha-
Opyr — Lg ALAAHEA RPYACHUX depopmayiil.

Hrmo s6inemysaTH HABAHTAMEHHA NAT, TO MCAd J0CATHEHHS Mexc] npys-
HOCTH G py medOpMATIA MOYHHAE MIBHKO 3POCTATH 1 CTAE RAdCMUYAH G0 (JLIARKA
BC), a micna AocATHOHHA MMl AAUNAOCMI G 3DA30K BIATAN NefKHA 4ac M0JLo8-
myeTLea Geoa sfinumenna papapranensd (glaaeka D). Hrmo papanramxenss sgoay
SOlILITATH, 3PA30K e TPOXH BANOBEHATLCA (ginarka DE), Hanpyra B 3pasky cATHe
Mexci mignocmi o, , MCAA Y0U0 3PA30K PO3iPBETLCS.

H Mpy®HICTE, NAACTHYHICTE, KPHUXKICTE

JirHeMo CTAJNLHY JiHIHKY, & DOTIM BignycTHEMO 1T — JTiHIAKA MOBHICTID Bif-
HOBHTE CBOI opMy. Hxmo Te came 3pofHTH 31 CBHHIEBOK NIACTHHEON, BOHA
TAK | 3AMTHIMHTLECH SITHYTON. A 0T aKmO copofyBaTH SirHYTH IIACTHHEY 31 CKJA,
TO CEJO0 3JIAMACTLCH HABITE 38 HeaHaYHO! gedopManii. 3aresHo Bl speakmiis mMa-
Tepiany Ha gedopMANiD POIPISHAIOTE NPYRCHI, NAACMUNHI, KPUXK] Mamepiaau.

Ipymxnai marepiaan ILracruuni marepiaan Kpnxki marepiaan

Marepiann, axi BRABAS-
IOTH NPYXKHI BASCTHBOCTI
3a NOPIBEHAHO BEAHKHX
Aedopmanii abo 3a JoCHTEH
TpHEanol gii

Marepiann, B AKHX OpyH-
Ha gedopManis nepexoguTs
¥ NIACTHYHY 38 HEGHAYHHX
nedopManii

Marepiann, skl pyHHYIOTH
cH 3a gyxe Mamx aedopma-
mif I MajbKe He BHABISIOTH
NAACTHHEHEX BJAACTIBOCTEN

G 4

Poanopin marepianinp Ha OpyXHI, NJACTHYHI 1 KPHXKI 3HAYHOI MipOO
€ YMOBHHMM, aJ)Ke BJIACTHBOCTI MaTepiajiB CYTTEBO 3a/IeXaTh BiJl BOJOrOCTI,
TeMnepaTypH, IMBHAKOCTI 30iALIIeHHS HaBaHTaxeHusa Tomo. Hanpuknaza, cau-
Hellb, SIKHH € MJIACTHYHHM 33 HOPMAJLHHX YMOB, CTAC NPYIKHHM 33 TeMIePaTypH
-100 °C, npy:xHa ryMa 3a HH3LKHX TeMIIEPATYP CTAc KPpHXKow. [IHHA € KPHXKOIO
B CYXOMY CTaHi 1 NJACTHYHOI — Yy Bosoromy. BiTyM mij wac nopianHoro 36inn-
IICHHSI HABAHTAXKOHHS BHABISAC ILIACTHYHI BIACTHBOCTI, a4 Hijl YaC NIBHAKOIO
301ALINOHHA HABAHTAMCOHHS CTAC KPHXKHM.

1 JlacTMK mifl 4ac BUJAJIEH-

A PoarsirHeHHS#A

YeTaHOBITH BiAANOBiAHICTS Mixk Timom Ta pedop-
maniero, AKol BOHO 3/1e6ilbIIoro 3a3Hae.
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HA HAAINCY B CrucHenus '
2 IlImana sanisEuuHoOl koyii B 3cys :
3 JIBepHHI KJIOU I Burin i
4 Crponu napamyTa B Kpyuenus :



[Tosnaume 00Ky npasuibhy 8i0nosids.
N

V nesKMX pEYOBMH pO3TAIIYBAHHA MOJIEKYJI (aTo- 4[7‘ 6)
MiB, HOHIB) XapaKkTepu3yeThcs OJMBbKUM IODAAKOM.

V AKOMy TepesiKy HaBEJEHO JHUIIEe TaKi pedyoBHHHU?
A Tpadir, nracTmaca, CKJIO B Cwmona, BicK, CKJIO

b Mizap, amoMiHiil, KyXOHHA CLIb I 3arizo, rpadir, MIaCTUIIH

t8 [lo3naume 8Ci NPaGuibKi MBEPOHECHHA. /
Q> A Tlicns nocATHEHHSA MeXi MiIHOCTI 3pas3oK MOYHEAF 5 .

nojaoBiKyBaTHCA 0e3 30lnblIeHHS HaBAHTAYKEHHS.

PosramyBaHHs HOHIB 30J10Ta XapaKkTepU3yeThCA AAJEKHM IIOPAAKOM.

MexariuHa HANpyra Ee 3aJeXuTh BiJl MaTepiany AedopMOBAHOrO Tija.
Cxno Ma€e 4iTKO BHSHAYEHY TeMIlepaTypy IJIaBJI€HHA.

) fika cepejHs MeXaHIYHA HAaNpyra BUHMKAE B KaHari, fiamerp momepe-

@ YHOro Tepepisdy AKOro 2 ¢M, KoJu y4eHb Macoi 60 Kr migHiMaeTsesa UM
ragaTom? Bsakaiite, mo m=3.
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AK 3MIHUTBCA KOPCTKICTH APOTY, AKINO BTPHYL 30inbIIUTH HOro AoB-

KUHY, NPOTATHYBIIM 4Yepe3 BOJOYMJIBHMN Bepcrar? Bixamosins ob6rpys-
TyHATE.
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P Buanaure moayas IOHra marepiany, 3 SKOro BUTOTOBJIEHO IIHYP, AKIIO

B pasi 36iJblIeHHSA HOro AOBXKUHU Big 1 M 10 1,2 M MexaHiuHa Hanpyra
B Heomy craHosutume 10 MIla?

JloManHe 3aBAaHHS: HA8UAIbHUL NpoeKm (pedhepam, npezenmayisi moujo) Ha
oopany memy:

1) BayTpiuHs eHepris Ta crnocoOu ii 3MiHU.

2) PoGoTa B TepMOIMHAMIII].

3) [lepiuuii 3aKOH TEPMOTUHAMIKH.

4) AniabaTHuii mporec.

5) [IpuHLMn A1l TENJIOBUX JABUTYHIB.

6) XonoauapHa MalivHa.

7) BusiBiieHHSI TOBEPXHEBOTO HATATY Y TIPUPOIL.

8) Tuck Jlamnaca.

9) Pinki xpucramnm.

10) Iomimepw.

Bymu ecomosumu oemonempysamu c80to pooomy Ha HACMYNHOMY YPOYL.



3BOpOTHIii 3B'A30K:
E-mail t.anastasia.igorivna@gmail.com



