Anexcanap Bopucosnmu Peibakos

Kanoudam usuxo-mamemamuueckuxr HAyx,
yuumenv usuxu 8 umHasuu Ne 144,

2. Canxm-Ilemepbype.

HecKkoJbKo KadecTBEHHBIX 3aJ1a4
Ha cmiy Apxumena

OueHp YacCTO y IIKOJBHMKOB IIPEJCTABJIEHME O CJIOKHOCTY 3aJady
CBA3AHO C T'POMO3JKOCTBIO ypaBHEHUI M ¢ mx umcyoM. C 3TOil TOYKM
3peHus NpejJlaraeMble HMKEe KadeCTBeHHbIE 3aJadll — COBCEM IIPOCTHIE.
B kauecTBeHHBIX 3aJadax MaTeMaTHYeCKVe BBIKJIAAKM JMO0 He UIparoT
BOODOIIIe HMKAKOM POy, JiOO UTPAOT JIUIITH BCIIOMOTATEJIBHYIO POJIb.

Y4YeHUKM JOJIKHBI HE IIPOCTO IOJIYYUTb KaKOI-TO O0BEM 3HAHUIT —
OHM JOJIKHBI HaYUMTHCA (PUBMUECKMM paccyskAeHuAM. VI Hajo IoKa3bI-
BaTb MM O0pasmbl STUX PaCCY:KIAEHMI Ha MPOCTBIX npuMmepax. IIpern-
CTaBJseTCsA, YTO KadeCTBEHHble 3ajlauy Ha TeMy IJIaBaHMs TeJ O4YeHb
XOPOMIO MOAXOAAT AJIA 3TOM LeJIN.

O miaaBaHun TeJ

Bo Bcex cayuasax peub OyneT uaTu JIeTICTBYIOIIIYIO Ha TeJIO:
0 Tejax, IIOMEIIEHHBIX B JKUIKOCTD pVg = pxV'g. (2)
(nan ras).

JoroBoprmMcsa 00 00O3HA4YEHMAX U
HaIIOMHJM BasKHeJIe COOTHOIIEHM .

Psx — TIUJIOTHOCTB SKUAKOCTU (B
YaCTHOCTH, pg M pPpr — TJIIOTHOCTU BO-
IBI ¥ PTYTH), pr — IJIOTHOCTB Teja, V —
00bém Tesa, V' — 00bEM TOM yYacTu
Teja, KOTOpas HaXOOMUTCA B KUAKO-
ctu (mam oO0bEM BBITECHEHHON TeJoM
SKUIKOCTH).

BrrrasnknuBaromaa cuia (cuya Ap-
XJVIMeJla) paBHa Becy BBITECHEHHON Te-
JIOM SKUIKOCTH:

Fa=pxV'g. (1)

IIpn nnaBaHum Tena cujaa Apxu-
MeJla ypaBHOBEIIMBAaeT CUJIy TAMXKEeCTH,




-

OTkyna 00BbEM BBITECHEHHOI SKUI-
KOCTI paBeH

V'= peV/pse. (3)
Ina pemenusa 3azad HaM He IIO-
TpebyloTcA  KOHKpPETHble  3HAYEHUA

[JIOTHOCTE PAa3HBIX KUIKUX U TBEP-
IIbIX BEIIEeCTB, MOTPeOYIOTCA JIUIIb CO-
OTHOIIIEHUA MeXKAy HuMu. VI xota aro,
KOHEYHO, BCE IIOMHAT, BCE-TAKM CKa-
JKeM, 4TO B pPAAY JepeBo — Boja —
QJIOMUHUI — MeOb — PTYTh ILJIOTHOCTH

BO3pacTaeT cjeBa HaIIpaso.

Bynbre BHUMATENHHBI — M3MEHEHUE
OIHOTO CJIOBA B YCJIOBUM TIOJIHOCTBIO Me-
HaeT curyainmoo! IlomMHMTE, nmes0 He B
TOM, 4TOOBI JOraJlaThCs N0 OTBETa, a B
TOM, YTOOBI TIPEJJIOKUTL JTOKA3aTeJbHOE
paccysknenve. KoHeYHO, HEKOTOpPbIE U3
IPeJJIOKEHHBIX 3a/1ad XOPOIIO M3BECT-
Hbl ¥ C JAaBHMX IIOpP BKJIIOUAIOTCA B 3a-
JaYHMKM, HO Ja’Ke B DTOM CJIydae — IIO-
upTaliTe Hallle 00CYsKIIEHMeE.

3agaumn

1) CrakaH c BOIOI CTOUT Ha BecCax.
Ilopomén Ilera u omycTui maJel B
BOZY, He KacascChb CTEHOK. VI3MeHmInChH
JIV TIOKa3aHMA BECOB?

2) Ilera B3AN J1Be OIMHAKOBBLIE
0aHKM ¥ B OJHY M3 HUX IOJIOMKUJ Je-
peBAHHBIN mapuk. [lotom B 0be OaHKU
HaJIUJ BOJBI BPOBeHb ¢ Kpaamu. Ilocie
3TOoro B3BecuJ obe Oauky. Kakas Oanka
OoKazaJiach TsaKesee?

3) B baHKy C BOZOI HOJIOMKUIN KY-
coK Jpra. Kaxk wm3MeHUTCA ypOBEHb
BozbI B DaHKe, KOTzia JIEN pacTtaetr?

4) Jlonka 1aBaeT B OacceliHe.
IIIén mosxkab, M B JIOOKY HabpaJach
Boza. IleTss BBIYEPIIBIBAET U3 JIOOKU
BOny, cToA Ha Ooptmke. Kak MmeHdAeTcsa
YPOBeHb BOABI B Oacceiine?

Crenyoomme nBe 3ajaydy Jydllle
00IyMBIBATh IapaJlIesbHO.

5) B nérkoit Jomouke, IJIaBalioiein
B OacceiiHe, JeXUT OyJbLKHMK. Kak
M3MEHNUTCA ypPOBEHb BOXBI B OacceiiHe,
ecsm OYJIBLKHUK cOPOCUTDH B BOAY?

6) B skxeyie3HOI JIOAKe, IJIaBaloNIe
B OacceifHe, OTKPBLIACH T€Yb, ¥ OHA CO
BpeMeHeM 3aTOHyJa. Kak mnpu 3TOM
M3MEHMJICA YPOBEeHb BOJbI B Daccerine?

7) B 6aHKY C BOZOV IOJIOMKUIN KY-
COK JIbJla C BMEpPS3IIel B HEro r’MpbKOIL.
Kak msmenurca ypoBeHb BOAbl B OaH-
Ke, Korja Jién pacraetr?

8) Tpu mapa OAVMHAKOBOM MacChl —
JePEeBAHHBIN, AaJIIOMMHMEBBII U MeJ-
HbII — OpOIIEHBI B COCYJZ C PTYTHIO.
Pacnonosxkure B mopanke BO3pacTaHUA
IeVCTBYIOIIE HA HUX BBITAJKUBAIO-
IIT/i€ CUJIBL.

9) Tpu 1m1apa 0AMHAKOBOTO O0BEMA —
JlepeBAHHDBINM, AaJIIOMMHMEBBII U MeJ-
HbIII — OpOIIeHbl B COCYZL C PTYTHIO.
Pacnionosxkure B nopanke Bo3pacTaHUA
IEeMCTBYIOIIE Ha HUX BBITAJKMUBAIO-
e CUJIbIL.

10) Tpu mapa OAMHAKOBOTO 00BE-
Ma — JepeBAHHBIN, aJIOMMUHMEBBI U
MEJHBI — OpPOIIEeHBI B COCYZ C BOJIOIL
Pacnosiosxkure B mopsaake Bo3pacTaHUA
JleliCTByIOIMie Ha HUX BBITAJKMBAIO-
HI/e CUJIbL

11) Tpu mapa ogMHAKOBOM MacChbl —
JlepeBAHHDBINM, AaJIIOMMHMEBBII U MeJ-

HblII — OpoOIlIeHbl B COCYyJZ C BOJOIL
Pacrnonosxknure B nmopsanke Bo3pacTaHUA
JIeJICTBYIOIJIE HA HUX BBITAJKMBAIO-
I[Jie CUJIBIL.

12) B pryts mnsaBaeT MenHasd
Ceepxy

maiba. JIOJIMBAIOT  BOZAY.




Kaxk mpm srom menserca riyOmna mo-
IpysKeHMa Imanbsl B pryTh? Kakas
4acTh MIAM0Obl OyzeT B PTYTH, KOrJa
BOJIa IIOJIHOCTBIO IIOKPOET I1aiidy?

oy

13) MpuibHBIV Ty3bIPb, HaIYTBIA
reJmeM, TIJlaBaeT B Bo3xyxe. UYUTo
OoJIbIlle — Macca MbBIJIbHOI 000JIOYKM
WJIM Macca reJusi B 000J049Ke?

OO0cy:kaenns

1) Jraorma ydYeHMKM OTBEYAIOT:
«ITajer; ke He KacaeTcsa CTEHOK CTa-
KaHa — 3HA4YMT, Ha BecChbl HMKAaKas CUJIa
He IlepelaéTcs, CJelOoBaTeJbHO, ITOKa-
3aHNA BECOB He WU3MeHATcA». Ho 3To
HEeIIPaBUJILHO.

MoskHO TpensoKUThL ABa criocoba
paccysKIaeHu.

1-1l cnoco6. Ha maJer] co CTOPOHBI
BOJBI eJICTBYeT BBITAJKMBAKOIIAA CU-
Ja. A pgna Jiro00ro  B3aMMOEeCTBUS
cupaBenymB 3-71 3akoH HbioToHa, 3Ha-
YT, M Ha CTaKaH C BOJOM HelCTByeT
Takas sKe CuJia, CJeJ0BaTeJbHO, ITOKa-
3aHIA BECOB yBEJMYATCAH.

2-u cnoco6. Ilpu mnorpyskeHnn
IaJiblla B BOAY YPOBEHbL BOJBI B CTa-
KaHe I[OBBICUTCHA, T. €. YBEJUYUTCA
cuJia OaBJIeHMs BOObI Ha OHO CTakKa-
Ha. A MMeHHO 3Ta cuJla U IepenaéeTcs
Ha YyYBCTBUTEJBHBIN BJIEMEHT BECOB.

2) JlaBjeHue BOAbI Ha JTHO 3aBUCUT
TOJIbKO OT BBICOTBHI CTOJIOA BOIBI, T. €.
OOVMHAKOBO B 3TMUX NBYX cJaydaax. Tak
yTO OAHKM BECAT OOMHAKOBO.

3) CHOBa IpenjosKuM JBa criocoda
paccysKIaeHu.

1
Nt

Ms! cnesmaeMm XUTPBI MaHEBD. Ilo-
CcTaBUM BTy OaHKY Ha Becbl UTo ObI HU
nmpomcxoauso B OaHKe, e€é Macca, a,
cJIeoBaTeJIbHO, U JeliCTBYyONIlad Ha
Heé cuJja TAYKeCTU He M3MEHUTCH, T. €.
He WM3MEeHATCA IoKasaHua BecoB. Ho
Mbl y’Ke BBIACHMJIM, YTO CUJIa JaBJie-
HIA BOABI HA JHO DAHKM 3aBUCUT JIUIIb
OT BBICOTHI CTOJOA BOABL SHAYUT, U
YpOBeHb BOAbI B 0DaHKe HOpU TadgHUU
JbJla He M3MEeHMJICA.

Ho, ecou mbl He Oommcesa ¢opmyd,
MOJKHO PacCMOTPETb DTO ABJEHUE Je-
TaJIBHO.

Korga kycok Jsbna mjaBaeT, OH IIO
dopmysie (3) BBITECHAET OOBEM BOJBI,
paBHbII p;V /pg (P — HIIOTHOCTDH JIBAA).
Korga msém pacraer, To o0pasyercsa
06BbEéM BOAbl V), KOTOPBII MOYKHO
HaITU U3 yCJIOBUA COXPAHEHUA MaCCHI:
peVo = paVa, T. € Vo = pg Va/ps, T e
TOT 3Ke O00BEM BOZABI, KOTOPBI KYCOK
JIbJla BBITECHAJ, KOrja maBaJ. VI Mbl
IPUILLIY K TOMY Ke BBIBOLY — YPOBEHb
BOZBI HE M3MEHUTCH.

4) Bcé sacHO u3 pelleHUA IIpenbI-
Iylieil 3amaun. YpoBeHb BOIbI B Dac-
celiHe He MeHdAeTCHA, a IJIyOMHA MOorpy-
JKeHUA JIOOKM B BOAY CTAHOBUTCA BCE
MeHbIIIe.

5) n 6) — 9TO IO CyTU JeJya ONHA U
Ta ke 3azada. Peub muér o0 omHOM U
TOM K€ — Ha ITIOBEPXHOCTM BOJbI TeJO
OOJIBIIION TIJIOTHOCTM pp ILJIABAET WJIN
3a CUYET CBOell crenuaJbHOM (POPMBI
(;monmka), maM HoAIepsKUBaeTCA IpPy-
MM JIETKMM TeJIoM. B oboux ciaydasax
OHO BbITeCcHsET 00bEM BoAbl V' — cMm. (3).
A Korzja TeJ0 yTOHET, OHO OyZeT BbI-
TECHATb BOAY B CBOEM 00BbEMe V, ACHO,
uto V < V' (Begp pr > pg), U IOTOMY
YpOBeHb BOIbI B HacceliHe OHUBUTCA.

Ilouemy B sTOM ciayuae OymyT He-
IPaBUJIbHBI PACCY’KIEHUA, OCHOBaH-



Hble Ha COXPaHEeHUM MaccChbl, KOTOpbIe
MbI MCIIOJIb30BaJm Bbimie? Macca-To
coxpaHsgeTcdA, HO Telepb Ha NHO Dac-
ceifHa JAaBUT He TOJIbKO CTOJIO »KUIKO-
CTH, HO U JIesKalllee Ha ITHE TeJIO.

7) s Hac Telepb STa 3ajada He
ABJISETCSA CaMOCTOATEJILHOM 3ajadeinn —
5T0 O0beIVHEeHNE CIOYKETOB V3 YCJIOBMIA
3a7a4 3 — 5. YpoBeHb BOJbI IIOHU3UTCS.

8) CoBcem mpocras 3amauka. B pry-
T BCe IIApbl OyAyT ILIaBaTh, CJeIOBa-
TeJIbHO, JJIA JIroboro Imapa cuiaa Apxu-
MeJla paBHa II0 BeJMUMHE CUJIE TAMKECTH,
JeJICTBYIOIIEel Ha HEro, Tak 4YTO BCE CHU-
Jbl ApxuMezia ONMHAKOBBI I10 BeJIMUMHE:

Fa(nep) = Fa(Al) = FA(Cu).

9) B pryTtu Bce miapel OyoyT IJIa-
BaTh, TaK YTO JJIA JIIOOOTrO IIapa CuJa
ApxuMesna paBHa IIO BeJNMYMHE CUJE
TIKECTU. A cuja TAMKECTM IIPY OnM-
HaKOBOM O0BEME IPOIOPIVIOHAJBbHA
IVIOTHOCTY, IIO3TOMY

Fa(mep) < Fa(Al) < Fa(Cu).

10) AnroMyHMEBBI ¥ MEIHBIA IIa-
PBI, KOHEYHO, YTOHYJMU, T. €. LeJMKOM
IOrpyskeHbl B BOAY. JlepeBAHHBINL JKe
1Iap IJIaBaeT B BoJe, T. €. IIOTPYKEH B
Bony Joib dactuyHo (pue. 1). Cuia
Apxumena, HallOMHUM, 3aBMCUT JIMIIb
oT 00BbEMa YacTu Teja, MOTPY:KEHHONM
B Boxy. IloaTomy

Fa(nep) < Fa(Al) = Fa(Cu).

Puc. 1

11) IepeBAHHBI HIap NJaBaeT Ha
oBepxXHOCTM (puc. 2), AJA HETO Ccuja
Apxumena paBHa CHUJIe TAMKECTU:

Fp =mg.

MeTraynmdecknue ke ILIapbl yTOHY-

Jun, nia #Hux Fa < mg. VI, kpome Toro,
1A BTUX MIapoB Fa mponopioHaJabHA
00BEMY, TAK UTO

Fa(Cu) < Fa(Al) < Fa(nep).

Puc. 2

12) Iloxa Bozma He HaKpbLIa IIali-
Oy cBepxy, POJb BOIBI CBOLUTCHA
TOJIBKO K YBEJIMUYEHUI0 JaBJIEHUA
pryT Ha maiby cuudy. Tak duro
maiiba I[OJHMMAETCHA OTHOCUTEJBHO
ypoBHA prytu. Tak OymeT mnponoJi-

JKaTbCA [0 TexX IOop, IIOKa BoJa He
JOCTUTHET BepXHell TIpaHU IIaibbI
(cm. puc. 3)

Paccunraem, Kakas dYacTb IaiObI
IIpM 3TOM OKa’KeTCs B PTYTH, a KaKad —
B BOZE.



Cuna TasecTHu, OeCTBYIONAA Ha
mandy, ypPaBHOBEIIMBAETCA  CUJION
JaBJIEHUA PTYTU Ha Iaiby cHM3y, HO
5TO JaBJIEHME CKJAJBIBAETCA U3 OaB-
JIEHUA CTOJI0Aa PTYTM BBICOTON b U maB-
JleHusA cToJba BOJbI BBICOTOM A:

puSg(a +b) = peSga + pprSgb.  (4)

OTkyna mocjie OYeBUIHBIX IIPeod-
paszoBaHMii AJiA 00 BEMOB IIAIOBI B BO-

ne Vg u B pryTu Vi uMeeM:

1% PP
T,M_ (5)
pr pm pB

IIpn pasnbrelimeM NOIMBaHUM BO-
Ibl OyZleT OOMHAKOBO PACTM CUJA JaB-
JIeHMA Ha I1aiidy cBepxXy M CHU3y, T. e.
mrayiba OyzeT ocraBaThCA Ha MeCTe.

OJTa 3ajlada KOrZa-TO IIPMBJEKJA
BHMUMaHIE M3BECTHOTO MaTeMaTMKa,
BbIZawIerocsa mnenparora Iloia (cm. [1],
ctp. 61). BopouewM, y Iloita mta peusb o
mape. TO MOYKET IOKa3aTbCA UUTATe-
JII0 HEIIO3BOJIMTEJBLHOM Iep30CThbI0, HO
pemenne Iloita npencraBisgeTcsa HaM
BecbMa (opmanbHbIM. Ho neiicTBu-
TeJIbHO, HECJIO}KHO J0Ka3aTb, YTO JJIA

Puc. 3

Tesa J0007 (POPMBI OTBET TAaKOI JKe,
KaK JJd I1aii05bL

13) Her ocHOBaHMII AyMaTh, 4TO
JaBJieHVe BHYTPMU Iy3bIpA OYeHb 3a-
METHO OTJIMYAEeTCA OT aTMOC(EPHOTO
(HecJI0O3KHO, KOHEYHO, U OIIeHUTH
IaBJIeHMEe MBLJIbHOM 000JIOYKM, HO
TeMbl «IIloBepXHOCTHOe HaTAMKEHME»
B IIOCJIeJJHEE BPEMS HET B IIKOJBHOM
Kypce).

YcnoBue mnJjaBaHUA IIy3bIpsA
BO3JlyXe — Macca BO3nyxa B 00BbEMe
Iy3bIpsA paBHA CyMMe MacC TeJius U
MBIJIBHOIT  00oJsiouku. VI3 ypaBHEHUA
Knanenpona MenneneeBa BUAHO,
9TO Macca rasa (Ipu 3aJlaHHbIX 3HaA4Ye-
HUAX JaBJIeHUsd, o0BbEMa U TeMIepaTy-
pbI) IPOMOPIMOHAJbHA €ro MOJIAPHONM
macce. Mosaprasa macca reud 4 T/MOoJib,
a Bo3xyxa okojsio 29 r/mosb. Taxk 4To
Macca TeJusa BHYTPMU ITy3bIpA IIPUIMep-
HO B 7 pas3 MeHbIIle, YeM Macca BbITeC-
HEHHOI'O IIy3bIpeM BO3.yXa. OSHAYNT,
ocrasgbHble 6/7 Macchbl IMy3bIpA — 9TO
Macca MBLIBHOJ 0DOJIOYKIL.

B
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Camoe HeBepoOsATHOE COOBITIE B KIU3HU

PesynbTaTe! aKcIepuMeHTa C o-9aCTUIIAMIY, IIPOIIyCKaeMbIMM CKBO3b TOHUAMIITYIO
dospry u3 30J10Ta, KOTOPBIN cTaBuil XaHc [eiirep 1o mMOpydYeHMIO BEJIMKOTO aHTJINI-

ckoro (usmuka OpHecta Pesepdopna,

OKa3aJJChb CTOJb YAVUBUTEJBbHBIMM, YTO

Peszepcopn mmcamn: «Mue mo3BoHMI KpaiiHe Bo30ysxknéHHbIN X. Ielirep m 3aABUI:
“Ham ypaJsoch HaOJNIOAATH HECKOJBKO O-9aCTWUIl, PACCEAHHBIX Has3ak... JTO OBLIO
caMbIM HEBEPOATHBIM COOBITVMEM B Moeil 3KMu3HM. OHO OBIJIO CTOJIb K€ HEeBEPOATHBIM,
KaK ecau Obl 15-7IIOMIMOBBIV CHapsAJ, BBIIYIIEHHBII B KyCOK IIAIIMPOCHOV OyMarm,
OTCKOYMJI ObI OT HEE ¥ yIapWUJl B CTPEJIAIONIIEr0” ».



