3ABJJAHHA EKCIIEPUMEHTAJIBHOI'O TYPY
III (o61acHor0) eTanmy Beeykpaincskoi osimniaan oHux ¢izukis, 2014/15 u.p.

YMOBH 34/]AY
8 knac
3angayva. BuMipsATu ryCTUHY JA€pEBHUHH.
Ob6naonanns.  JloCmipKyBaHMHM  3pa30K  JEPEBUHU  (HEHPABHIBHOT  (OpMH);
LWIIHAPUYHA [TOCYAMHA 3 BOJIOIO (TyCTHHA Boau p, =1000 KI/M°); CMy»XKa MiTIMEeTpOBOro

narnepy; CKOTY; HOXHUIII.

9 knac

3anpayva. BuMmipsatu omip pesucropa.

Obnaonanns. JlocnimpKyBaHUM PE3UCTOP; APOTSIHUM PeocTaT, MaKCUMAJIBHUHN OIip
SKOTO TEPEBHUIILYE OIMip JOCTIIKYBaHOTO pe3uctopa (MakCHUMadbHHI OIip peocTara
R=6 Om); mxepeno ctpymy (Oarapeiika); amrepMeTp; TpU 3’ €IHYBaJIbHI MPOBIIHUKY;
CMY’KKa MUTIMETPOBOTO Tarepy.

Ipumimxka.

1. 3BepHIiTH yBary Ha Te, 1[0 Y HASIBHOCTI € JIMIIE mpu 3’ €JHYBaIbHI TPOBITHUKH.

2. Ilpo onip amnepmeTpa HIYOTO HE BIJIOMO.

10 knac
Jagaua. Bumipatu koedillieHT TepTs KOB3aHHS IUIACTMACOBOIO Opycka Mo
JiepeB’ sHIM TONIII Ta 3HAWTH Macy 1bOro Opycka.
Obnaonanns. JlocmimKyBaHUM OpPyCOK 3 IIJIaCTMAacOBMMH CTiHKaMu (Maca Opycka
TIEPEBUIIYE MEKY BUMIPIOBAaHHS JTUHAMOMETpa); TuHaMoMmeTp Ha 4 H; mepeB’siHa JOIIKa;
JIHIMKA; HUTKA.

11 knac
3angayva. Bumipsatu koedillieHT TOBEPXHEBOTO HATATY BOJIH.
Obnaonanns. Tlocynusa 3 Bomoo (TycTHa Bomd p =1000 kr/m’); mimerka;

mpoOipka; MUTIMETPOBUH MAIip; CKOTY; HOXKHIIL.

Yeaza! Y po6oTi HE0OXiMHO BiTOOpa3UTH TaKi KOMIIOHCHTH.

1. Teoperuune oOOrpyHTYBaHHSI CrOCcOOy BHUMIpPIOBaHHS (OTpUMaHHSA poOouoi (opmynu, OmMHC
J0CIiy).

2. Omwc X0y BUKOHAHHS €KCIIEPUMEHTY 13 HaBEJACHHAM PE3yIbTaTIB MPSIMHUX BUMIPIOBAHb.

3. PozpaxyHku.

4. OuiHka NOXHOOK pe3yabTaTy BUMIPIOBaHHS.

5. 3amuc KIHIIEBOTO pe3ylbTaTy Ta #oro aHamiz (cepea IHIIOTO, OakKaHO BKa3aTU: YU
MPaBAOMOAIOHUM € pe3yibTaT; Axki BUMIpIOBaHHS, Ha Bam norsia, Oynu HailMeHII TOYHUMH; 5K MOXKHA
MIJIBUIIUATH 1X TOYHICTB).



PO3B’A3AHHA
8 knac

JlJist BUBHAYEHHS TYCTHHH JIEPEBUHM MPOBEEMO BUMIPIOBAHHS Macu m Ta o0’ emy V
JIOCHIIKYBAaHOTO 3pa3ka. s BHUMIpIOBaHHS MAacH MOKJIAJE€MO IIMaToOK JI€PEBUHU Y
UWIHAPUYHY TIOCYJUHY 3 BOJ0I0. BinmoBinHO 10 3akOoHY ApxiMena Maca IbOro 3paska
JIEPEBUHHU JIOPIBHIOBATUME MacCi BUTICHEHOI HUM BOJU

m= pV; = pSh, 1)
ne p, —ryctuHa Boau, p, =1000 Kr/m;
V, —00’eM BOJH, 1110 BUTICHSE IIMATOK JI€PEBUHU;
S — miomia nepepizy MWIHAPUIHOI MOCYIUHU 3 BOJIOK);
h, — 3MiHa BUCOTH PIiBHS BOJU y NNOCYJUHI MICJIA TOTO, SIK TYAH MOKJIAIU 3pa30K.

O0’eM mMaTKa AEpEeBUHU 3HAWJEMO 3a 3MIHOK BUCOTH pIBHA h, BOAM y NMOCYIUHI

[IpU MMOBHOMY 3aHYPEHHI LIbOTO IIIMATKa
V =Sh,. @)
3 ypaxyBanusaM ¢opmyn (1) 1 (2) 3Haxomumo pobouy dopmMyny s TyCTUHU
JIE€PEBUHU
m__h
P==Po 3
V h,

Otxe, M1l BU3HAYCHHS o TOTPIOHO BHUMIPSATH 3MIHM BUCOTH PIBHS BOJH, KOJIHU

Opycok IUIaBa€ Ha MOBEPXHI BoAM — h Ta y BUMajKy iloro moBHoro 3aHypeHHs — h,. Lli

BUMIPIOBAaHHS TIPOBOJATHCS OE€3MOCEPEeTHBO 3a JIOTIOMOTOI0 CMYKKH MiTIMETPOBOTO
nanepy (U1t 3pydHOCTI 11 MOsKHA 3a(hiKCyBaTH CKOTYEM Ha OIYHIM MOBEPXHI MOCYAMHH).
BpaxoByroun Burnsn po6o4oi Gpopmyiu (3), Mexki BITHOCHOT &, Ta aOCOMOTHOI Ap

MoX1OOK BUMIPIOBAHHS TYCTUHHM MOJKHA OI[IHUTH TaK:

Ah, Ah,
g, =& t&, =—+—=, Ap=¢, -p.
P hy h, h1 h2 p P 10
9 knac

JUis Bu3Ha4YeHHsS oOmnopy R, IOCHIKYyBaHOTO pE3UCTOpa CIHOYaTKy 30upaemMo

SJICKTPUIHE KOJIO 32 CXEMOI0, HaBeJIeHO0 Ha puc. 1, a. Hexail cuma ctpyMy, 1Mo BUMIpPIOE
amMIepMeTp y IbOMY KOJIi, IOpPIBHIOE IEBHOMY 3HaU€HHIO | .

Jlami 3amicTh pe3ucTopa 3 HEBIJOMHUM OMOPOM  MIIKIOYAEMO  PEOCTar,
MaKCUMaJIbHHHA Omip R $KOro, 3a yMOBOIO 3ajadi, MEPEBHUIIYE OMip JOCTIIKYBaHOTO
pesuctopa (puc. 1, 6). IlocTyrmoBo 3MeHIIIyI0UH OITip peocTara, J0CITaEMO 3HAUYCHHS CHIIU
ctpyMy y komai |,. Ilpu mpoMmy omip IUISHKM peoctata OyAe OOpIBHIOBATH omopy R

X

JTOCIIKYBaHOTO PE3UCTOPA.



Iy R, Iy
4,_@ 1

a) 0)

Puc. 1. EnextpuuHi cXeMu A0CTIAY 3 BUMIPIOBAHHS OTIOPY PE3UCTOPA.

BpaxoByroun popmyinu st MAKCUMaJIBHOTO OTIOPY peocTarta
I

R=p—
s
Ta JUIsl HOTO JUISTHKH (OIip SKO1 TOPIBHIOE IITYKAHOMY OTIOPY PE3UCTOpa)
I
R =pX,
x =P S
3HAXOUMO (POPMYITY ISl OTIOPY AOCTIKYBAHOTO PE3UCTOPA
I
R, =R (1)
Y ¢opmyni (1) |, Ta | — BiIMOBIAHO AOBKUHU APOTY AUISHKU Ta BCHOTO PeOCTaTa.

st 3pydnocti BigHomeHHs | /|l MoXHa 3aMIHMTH BiJHOIIEHHSM JOBXHHM AUISTHKH
oOMOTKM L, 1o moBxuHHU BCciei 0OMOTKH L peocrara

R, =R-—x. @)

®opmyna (2) € pobouoro popMyIIo0 y JaHOMY ekcriepuMmeHTi. JJoBxuau L, Ta L
BUMIPIOIOTBCSI 0€3MOCEPEIHBO 3a JOTIOMOTOI0 CMYKKH MLJIIMETPOBOTO Iarepy.

Cnin 3a3HaunTtH, mo Gopmyny (1) MOXHA 3amucaTH 1 yepe3 BIIHOIIEHHS KUTbKOCTI
BUTKIB N, JUISHKU peocTaTa 0 3arajbHOi KIIbKOCTI BUTKIB N :

R —RMNx,
N

B octanHbOMY BUMAIKY B €KCIIEPUMEHTI MOKHA OOTMTHCH 6€3 MUTIMETPOBOTO Tarepy.
BpaxoBytoun Burisig po6ouoi ¢popmyinu (2), Mexi BITHOCHOI &, Ta aOCOMOTHOT AR,

MMOXUOOK MOYKHA OL[IHUTH TaK:

AL, AL
& =& t& = LX+T, AR, =&, -R,.
10 knac

Bumiprosanns koeghivienma mepms kog3aumsi.

CkopucTtaeMoCch J€peB’STHOKO JIOUIKOK SK MNOXWIOK IUIOMMUHOK. [locTyrnoBo
30UTBILIYIOUM KYT i1 HAXWIy, 3HAXOJAUMO TaKUil MIHIMAJIbHUNA KYT ¢, OpU SIKOMY OpyCOK
noyuHae kop3aTH (puc. 1).



TepTs

mg

Puc. 1. BumiproBanHs koedilieHTa TepTs] KOB3aHHS.

Ockunbku OpYyCOK pyXaeTbcsi 06€3 MPUCKOPEHHS, CyMmMa CHJI TSOKIHHS M, peakii

onopu N Ta tepts F_  Mae JOpIBHIOBATU HYJEBI:

epTa
mg + N +FTepm =0.

['padiuno OcTaHHIO PIBHICTH MOKa3aHO Ha puc. 1,06. 3 TPUKYTHUKA CHIT JICTAEMO

k=tga.
Jliist oOuuciieHHs K MOXHa CKOPHUCTATHCh POO0U0r0 popmysaoro (auB. puc. 1,a)
a
k=—. 1
: @

JIE @ — BUCOTA MOXWJIO1 IUIOIIMHNA — BU3HAYAETHCS IIIIXOM IMpsAMHUX BI/IMipIOBaHL;

b — noBXkUHA OCHOBHM HOXMWJIOT IWIOMKUHEY, b=+/c* —a® (C — HOBKXMHA IOXMIIOI MIOIMHY —
BU3HAYAETHCS MPSIMUMH BUMIPIOBaHHIMH).
BpaxoBytoun Burisin po6ouoi gpopmymu (1), mexi BiTHOCHOI &, Ta abCONMIOTHOI AK

[MIOXUOOK MOKHA OI[IHUTH TaK:
Aa Ab
& =&+ =—+—; Ak=g k.
a
Bumiprosanns macu 6pycka.
3a OMOMOror AMHAMOMETpPA PIBHOMIPHO MEPEMINIyeEMO OpYCOK y TOPU30HTAIbHIN

mIomuHi 1o gomiri. [Ipu 1iboMy, odeBUIHO,

F=k-mg.
3BiKK OTpUMyeMO pobody hopmyy mis Mmacu Opycka
m=—+_ @)
kg
Mexi BITHOCHOI &, Ta aOCOMOTHOT AM MOXMOOK MOXKHA OIIIHUTHU 3a (POpPMyITaMHu:
AF Ak |

6‘m=8F+6‘k=?+—, Am=¢g_ -m.

k



11 knac

Memoo eiopugy kpanenv. Bigomo, 1o 3 By3bKHX TPYOOK piMHA MO>E BUTIKATH
OKpEMHUMH KparuiiMH, popma skux Oiam3bka 10 KyienonaiOHoi. Ilpu Buxoxal 3 TpyOku
pO3MIp Kparuli MOCTynoBo 3pocTae (ii BIIPUBY NPOTUIIIOTH CUJIM MOBEPXHEBOTO HATITY).
[lepen BimpuMBOM Kparull YTBOPIOEThCSA IIMIKA, pajlyc [KOI JEI0 MEHIIUNA, HIDK
BHYTpIIIHINA pajaiyc TpyOku. B3moBxk koja i€l MHNKK 1 Jl€ cuila MOBEPXHEBOrO HATATY
(puc. 1, a). Binpus kparuti BinOyBa€eThcs MpH MEBHOMY 11 pO3Mipi, KOJIM CHJIa TSOKIHHS CTa€e
PIBHOIO 32 MOJIyJIEM CHJI1 TOBEPXHEBOI'O HATATY

mg=xd-o, (@H)
ne m — maca kparmii; d — giaMeTp MmUWKY (HAOJIMKEHO MOro MOKHA BBaXKaTU PIBHUM
JiaMeTpy OTBOPY MINETKH); o — KOEPIIIEHT MOBEPXHEBOT0O HATATY PIAMHH.

L U u
| &

a) 0)
Puc. 1. [Ipouec BimpuBy Kparuii.

3 ¢popmynu (1) oTpumyemMo

m
o="9 2)
zd
Macy kparii m Mo)KHa BHpa3UTH 4epe3 Macy M TMeBHOro yucia N Kpameib. Y

IIOMY BHUIIAJIKy opmyJia (2) Habupae BUTIIATY

Mg
— _ 3
c 7zNd 3)
Macy )x M Boau MOXHa 3HAWTH, BUMIPSABINH ii 00’ €M y mpooipiri
2
M=pV=p- 22, (4)

Je p — rycTHHA BOJU;
D — BHyTpimIHIH TiaMeTp MpoOipKu;
h — BucoTta piBHS BOJU y MPOOipIIi.
[TincraBnstoun (4) 'y (3), orpumyemo pobouy dopmyny s KoedirieHTa
MOBEPXHEBOT'O HATATY BOJU Y PO3TIISIIYBAHOMY METO/I1
2
5-rP9 bh (5)
4  Nd
Benmuyunu D, h, d, mo BXoaaTrs y podouy dhopmyiy, 3HAXOASITHCS 32 JTOTIOMOTOIO
MuTIMeTpoBoro namnepy. [Ipu oMy [J1s1 BUMIpIOBaHHSI BHYTPIIIHBOTO JlIaMeTpa NpoOipKU
MOJKHA BUTOTOBHUTH CTYITIHUACTUH KamiOp (puc. 2).



BpaxoByroun Burisig po6ouoi hopmynu (5), mexy
BIJHOCHOI IOXUOKH &, MOXHA OL[IHUTH TaK:

AD Ah AN Ad
g, =26 +6, o tE =2—+—+—+—.
D h N d

Mexa abCoIFOTHOT MOXHUOKH
Ao=¢, -o.

3a3HayuMoO, IO JaHUM cnocid  BU3HAYCHHS .

.. . Puc. 2. BumiproBanHs
Koe(illieHTa TMOBEPXHEBOIO HATATY PIAMHU JA€ JOCHUTH : :

i T BHYTPILIHBOTO JiaMeTpa
no0pi pe3ynbTaTv, MOMPU T€, IO HACHPaBAl BIIPUB CTYIHYACTHM KATiGpoM.
Kparii BiiOyBaeThCcsl HE B3AOBXK JIIHIT Kojia muiku. B
MOMEHT, KOJIM PO3MIp Kparuli JOCsTae 3HAYCHHsI, sIKe BU3HAaYa€eThes piBHICTIO (1), muiika
MOYMHAE TIBUJKO 3BY>KyBatucs (puc. 1, 6), npu 11boMy yTBOPIOETHCA 1€ O7HA (MaJIeHbKA)
Kparuis.



