3aBnanns I1I eramy BeeykpaiHchbKol YYHIBCHKOI oJ1iMmiaan 3 pi3uku
TeoperuuHu Typ
8 ky1ac

3aBganng 1

YueHb NPOKOTHUB JOJIOHECIO KPYIJIMKM OJIIBEIb MO MapTi. KUl mUIIx MporIon
OJIIBEIlh BIAHOCHO CTOJA, AKIIO AoBXuHA A0j0HI 10 cM? Ha ckimbku mepemMictuiacs
IPU LIbOMY BiJTHOCHO MapTH JAOJOHS?

Po3B’s130K
Hexait M moy10HEI0 1 OJIIBIIEM, TOJIOHEIO 1 TTApTOIO BiICYTHE MPOKOB3yBaHHS.

J10JI0HS 1 OJTiBEIlh PYXalOThCs OJHAKOBH Yac.

Biacranp, sky mpoiiie oiBelpb i 1€ JT0JIO0HI, TOPIBHIOE TOBXKHHI JOJIOHI
BiIHOCHO maptu [ = 10 cm.

[IBuakicTs TOYKH A (TOYKHM JOTHUKY OJIBIIA 3 JIOJOHEIO) Yy 2 pa3u OijibIa 3a
MBUIKICTH TOUKH O (LIEHTpa OJIBII): V4 = 2V,. OTXKe, BIICTaHb, PO IEHA T0JIOHEIO
BIJIHOCHO MapTH y 2 pa3u OuiblIa, HiX oniBug: L = 10 cm

3aBmaHHA 2

BaHTaxx HEBIAOMOI MacH 3Ba)KylOThb, 3pIBHOBAXXKYIOUM MOTO TArapueM B1IOMOI
Macu M Ha KIHIISIX BaXKKOT0 IpsIMOro Kopomucia. [Ipu nboMy piBHOBara 1ocsraeTbes,
KOJIM TOYKa OINOPH KOPOMHMCIIA 3MIIIYEThCS BiJ HOro cepeauHu Ha X=1/4 iioro
TOBXHUHHU B OiK Tsrapus (puc. 1). 3a BiICyTHOCTI BaHTaKy KOPOMUCIIO 3aJTUIIAETHCS B
pIBHOBA31, SKIIO 3MICTUTH HOTO TOYKY OIOPH BijJ cepearHu B Oik Tsrapis Ha y=1/3
foro noBxunu (puc. 2). BBaxkaroun KOpoOMUCTIO OAHOPITHUM 32 JOBXKHUHOIO, 3HANTH
Macy Mg BaHTaXKYy.
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. L L
[To3Haunmo noBxuHy kopomucia L. Tomi x = Y =3

[Tin yac 3BakyBaHHS BaHTaXy HEBIIOMOI Mach m Ha IUIeYl KOPOMHCIHA
JIOBXKHHOIO TIFOTh YOTUPHU CHIH (pHc. 3):

— cuiia TsOKiHHS Kopomucia F (F = mg, ne m — Maca KOpoMucia);
=g
— para BaHtaxy P, (B, = mgg, 1c mg — Maca BaHTaxy);

Bara TArapus B (P. = Mg, ne M — maca Tsrapiis);
— cuia peakiii omopu N; .



—

Ny

O
“—x A

| R
mg

mB§ M §

Puc. 3.

3anumemMo YMOBY piBHOBaFI/I KOPOMHCJIa 3 BAHTAXKCM BiI[HOCHO TOYKH OIIOPH.
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OCKUJIBKM Maca KOpOMHCJa HEBIJIOMA, TO PO3TJISIHEMO JPYTYy CHUTYalllo0, KOJIH
KOPOMHUCIIO BPIBHOBAXXYEThCS O0€3 BaHTaxy (puc. 4).
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Puc. 4.

Ha xopommuciio 3 Tsarapuem OyayTh JisITA TPU CHIIU:
— cuia TsOKiHHA Kopomucia F (F = mg, ne m — Maca KOpoMHCIa);
— Bara BaHtaxy P, (P, = mgg, e Mg — Maca BaHTaxy);
— cua peakiii oropu N,,.
3a yMOBOIO PIBHOBAru BaXelst 01€PKy€EMO:
L Iy (L L)
mg— = -——=
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3BiacH,
M
m== (2)
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[TincraBnsitoun Bupas 2 y Bupa3 1, orpuMaemMo:
M

m, = —.
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3aBmaHusa 3

Kynbka a1 rpu y miHr-TOHT pajiycoM 7 = 15 MM 1 Macoto m = 5 T 3aHypeHa
y Boay Ha rmmubuny hy = 30 cM. Koau KyibKy BiiITyCTHITH, BOHA BUCTPUOHYJIA 3 BOAU
Ha BUCOTY h, = 10 cM. CkinbKHM €Heprii mepeiiuio B TEIJIOTY BHACHIIOK TEPTS

KyJbKy 3 Bogoto? I'yctuna Bogu p = 1000 %

: 4
Jlo Bimoma. O6’eM KyJIbKH pO3paxOBY€EThCA 3a popMyIoro V = 3 mr3.

Po3B’s130K

Ha kynbKky, 3aHypeHy y BOAY, Jli€ CHJIA TSOKIHHS Mg, HapsMJIeHa BEPTUKAIBHO
BHU3, 1 cuJjia ApxiMeia, HanpsMIIeHa BEpTUKAIBHO Bropy, sika IOBUHHA IEPEBUIIYBATH
CWIYy TSDKIHHS KyJIbKHM, OCKUIBKM KyJbKa MICHS TOTO, SK ii BIAMYCTHIIM, IMOYaa
pyXaTtucs Bropy.

Cuna Apximena nopisaioe F, = pgV = pg%m’?’.

[Tin yac pyxy KyJbKHA Ha HEl Jll€ TaKOX CHJla TE€PTSA 31 CTOPOHU BOJM, sKa
HarpiBae KyJibKy. OTxke, poO0OTa CUIIM TEPTSA BOJU JIOPIBHIOE KIIBKOCTI BUILIEHOTO
Teria.

Kynbka migiiimaeTscsi Bropy W BUCKaKye 3 BOAM, MAlOYU KIHETHYHY €HEPTilo,
sKa JOPIBHIOE PI3HUII MK CyMapHOIO poOOTOI0 cril ApXimMesa i TSKIHHS Ta KUIBKOCTI
TEIUIOTH.

Komu xynbka BuctpuOye Ha BUCOTY h,, 1i KIHETHUHA €HEPTis MePETBOPIOETHCS
B MIOTEHIIAbHY eHeprito E,; = mgh,.

Omxe, mgh, = hy (pg%m’?’ — mg) - Q.
3Bigcu, Q = hy (pggm‘g‘ — mg) — mgh,

3aBnanHga 4

YuyeHb  BHUpIIIUB  TMPOBECTH  EKCIEPUMEHT 3
BU3HAYEHHS NUTOMOi TEIUIOTH IUIABJIEHHS A JbOAY Ta
IMUTOMO] TEIUIOTH NTAPOYTBOPEHHS BOAU 1. Y €JIEKTPOYANHUK
3 XOJIOJIHOIO BOJIOIO BIH 3aCHIaB IIMATOYKHU JIbOJY Ta
3aKpINUB CIElIaibHy TOHKY CITKY Tak, 100 YBeCh JIif
ONWHUBCS I BOAOO. [lici BCTAaHOBJIECHHSA HE3MIHHOI
TeMmrnepaTrypd BOJU, Y4Y€Hb BKJIIOYUB YalHUK Yy
EJIEKTPOMEPEXKY 1 TOYaB CIOCTEpIraTd 3a 3MIHOKO PIBHS
BOJM, a pe3yJbTaTH BHUMIPIOBaHb Bi10Opa3uB Ha rpadiky.
BuxopucroBytoun gaHi rpadika, 3HAYEHHS MUTOMOI

temtoemMuocti Boau 4200 %, ryctuan Bogu 1000 %,

KT . )
ryctusu apoay 900 —, ydeHb BU3Ha4MB A1r. Ayie BUABHIIOCH, IO HOTO pe3yabTaTh
M

CYTTEBO BIAPIZHSIOTHCS BiJ TAOJMYHUX 3HAYCHb [IMX BEJIWYWH: OJHA BEJIMYMHA Maya



3aBHILIEHE 3HAYCHHS, a 1HIIA — 3aHIKeHe. SIKi pe3ynapTaTi oTpuMaB yueHb? [loscHITH
MPUYMHU TaKUX BIAMIHHOCTEH Bij TAOJIMYHUX 3HAYECHB?
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Ha nmepuniii gutsHi rpadgika 06’eM CyMillll 3MEHIIYETHCS 32 PaXyHOK TaHEHHS
oAy (117 Ma€e MEHIy TYCTUHY). 3a rpadikom 3miHa o0’ emy AV, = 1,681 — 1,6 1 =
0,08 1.

m m -
Sxmo m, — Maca apoay, 1o po3tae, To AV, =V —Vg=———=m, BoPa
Pn Do PP
3B1ACH,
PP
m, = AV, 1
. Ps—Dn 1 ( )
KinbKicTh TEMmI0TH, OfiepkaHa JIbOJOM BiJ HarpiBHUKA:
Q1 = PAt, (2)
ne P — noTyHiCcTh 4yailHuka, At; = 3 XB — 4ac HarpiBaHHS.
Tako, KIJIBKICTh TEINIOTH MOKHA BU3HAYNUTH SIK
Ql = AAmn (3)
[TinctaBumo Bupa3 1 y Bupas 3:
Q1 = AAm, = 1222 Ay, (4)
Ps—Pn
[IpupiBHIOHOUM Bupasu 2 Ta 4, OTpUMYEMO:
PAt; = A-Z2PLAp:
Ds _Apn
V.
/1 — DDy . 1 (5)

Ps—DPn PAtg
Ha npyriii qunsiHIi BigOyBaeTbest HarpiBaHHs BoAM, 00’ eM sikoi AV, = 1,6 a1, Big
TeMriepaTypu miasiaeHHs aboay 0 °C no remneparypu kuninus 100 °C.
KinbkicTh TENI0TH, OTpUMaHa BOJIOI0, IOPIBHIOE:
Q2 = cVipgAT
Ha apyromy etami Teruiota HarpiBaJIbHOTO €JIEMEHTA iijie Ha HarpiBaHHS BOJIU:
Q, = cmgAT = cpgV,AT, (6)



ne V, — 06eM BoJu B YallHUKY 10 MOMEHTY, KOJIU BBeCh JiiJl po3ranyB, AT =100 °C.

TemnnoTa, sIKy BijiJla€ HarpiBHUK:
Qé = PAtZ’ (7)

ne At, = 10 xB.

[IpupiBHIOIOUM BUpa3u 6 Ta 7, OTPUMYEMO:

P — CpBVZAT (8)
ITizcTaBMMO BHpa3 8 y BUPa3 5 Ta OTPHMAEMO:
A — Pe—DPn . CpBVZAT . ﬂ — Ps—DPn . ﬁ . ﬂCAT — 2,8 . 105 Z[_)K

PrPa Atz AVl Pn AVl Atz KI
Ha TpeTiii qinsnmi 06’ eM BOAM 3MEHIIYETHCS 33 PAXYHOK BUITAPOBYBAHHS BO/IH.

3 rpadika BumHO, 1m0 3a At; = 4 XB Bunapmiacs Boga 06’emoMm AV, = 1,6 1— 1,51 =

0,1 .

KinpkicTh TeminoT, HEOOXiHA sl BUTIAPOBYBAHHS, JOPIBHIOE:

Q3 = rmz = rp3zAVs. )
Tennora, oTpuMaHa BiJl HarpiBHUKA:
[TincTaBumo Bupas 8 y Bupas 9:
Q5 = Th= - Aty (11)
[TpupiBHtoemo Bupasu 9 ta 11 1 orpumyemo:
r AV, = PV gy
_ CpBVZAT . 'At3 _ ﬁ

‘At XK
= Y2 A AT~ 271062
Atz p3AV3 AV3 Atz KI

[IpyunHOIO BIAXWJIEHb MOXE OyTH Te€, IO Ha BCIX e€Tanax HarpiBaHHsS

BiIOYBAa€ThCS HE BpPaxOBaHMM TEMIOOOMIH 3 TOBITpsAM. Ha mouaTkoBid IijsiHIN
TeMIlepaTypa MOBITPsI BHILA 3a TEMIEPATypy BOAM, 1 TOMY TEILIOTa, OJEpXkaHa Bij
HarpiBHMKA JICII0 MEHIIIA 32 HEOOX1HY, II[00 3HaYEHHSI MUTOMOI TETUIOTHU TJIaBJICHHS
A\ JIbOJTy CIIBIIAJIO 3 TAOJMYHUM 3HAYCHHSM i€l BenuurHM. [1ig yac KumHAHS TerioTa
YaCTKOBO BIJIA€THCS TMOBITPIO, TOMY 3HAYEHHS IMHUTOMOI TEIUIOTH IapOyTBOPCHHS
BOJH T 3aBHIICHO.



