10 kaace

3apauya 1. CrakaH-nomiaBok. B muimHapuyeckoM cocyie MiIonaab ja
JTHA KOTOPOTO S; TUIaBaeT TOHKOCTCHHBIN IMHJIWHAPUYCCKUN CTakKaH C

wIomaaeo aaa Sq u Beicotoit h = 24 cm. CTtakad HAYMHAIOT MEIJIEHHO

NOTpyXaTh B BOJAY, U3MEpsisl 3aBUCUMOCTb MPUJIOKEHHOU cuibl F oT P
nepeMeleHnsl X CTakaHa BHU3 OTHOCHTENIbHO JIHa cocyaa (puc. 1). HI
Oxkasanoce, uto cune F =10H cooTBeTcTByIOT 1Ba 3Ha4yeHUs X: o

X,=15cm u Xx,=7,5cm, a cune F,=2,0H s3Hauenus X E’Hc, 1

X,,=3,0cM u X,,=7,0cm. Ilomaras, 4ro mIoTHOCTH BOABI p = 1,0 rlem®, a yckopemue

cBoOOIHOTO TaeHus g = 10 M/c?, BEIUMCIIUTE:

a) Maccy CTakaHa;

0) riomaap Sy THA CTaKaHa,

B) IUIOIIAIh Sy AHA COCYA.

O0beMOM CTeKJIa, M3 KOTOPOIO H3rOTOBJCH CTaKaH, MOYKHO IpeHeOpedYh IO CPaBHEHHIO C

00BeMOM BOJbI, KOTOpOfI MO>XHO HAIIOJIHUTH CTaKaH.

Bo3Mo:kHOe peuIcHHUE. H}’CTI) CTaKaH CMCCTWJICA BHH3 OTHOCHUTCIHLHO JHA COCyda Ha

paccrosinue X. IIpu 3TOM ypoBeHb BOIBI B cocyae moxHsuicst Ha XS,/ S,—S, , a rinybOuna

MOTPYXKEHUsI CTakaHa B BOAy yBeramumnack Ha XS,/ S,—S, . Tlpu stom cuma Apxumena

yBEJINYMBACTCS Ha F=pgx——% (1)
Sz o Sl

CBsi3p MEX1y NPUIOKEHHOW K cTakaHy cwioid F (0Ha B TOYHOCTH paBHA YBEIWYCHUIO CHIIBI
Apxumera) v ero nepeMelieHneM X sBIsieTcs IMHeWHoM (1) 10 MOMEHTa, IOKa ypoBEeHb BOJbI HE
CpaBHsIETCS C BEPXHUM KpaeM CTakaHa. B 3TOT MOMEHT BeinunHa cuiisl F paBHa
F = pSh-m g.
B orcyrcrBue BHemHel cuibl F cTakan BeicTynan u3 Boael Ha hy =h—-m/ pS, | mostomy, mis
TOT0, YTOOBI YPOBEHb BOJBI CPABHSJICS C BEPXHUM KpaeM, ero HeoOXOAUM epeMeCTUTh BHU3 Ha
pPSy) S,

Jlanee, mpu mepeMelicHUH CTakaHa BHH3 Ha AX Oosiee, ueM X* (To ecTh Bcero Ha X* + AX)
MIPHJIOKEHHAs CHJIa YMEHbIaeTcs Ha BenmnauHy AF Beca Bojpl, Brekaromell B crakad. [Ipu aTom

AF = pSyAXg, a mpuio’keHHas K CTaKaHy cuia
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F=F -AF = pSh-m g-pS,gAx.

Takum oOpazom, npu X>X* cujga JUHEHHO
YMEHBIIAETCS 0 HYJISI IPH
Xy =X +AX . = h—pisl.
OTMETUM, YTO MaKCHMaJIbHOE CMEIICHUE CTaKaHa 10
MOMEHTA, KOT/Ia OH HAYUHAET “TOHYTh , B TOYHOCTH
pPaBHO PAcCTOSHHIO Ny OT BEPXHEro Kpas crakaHa 0

YPOBHA BOAbI B HayaabHBIM MOMEHT.

()
Ha pucynke npezcrasien rpaduk 3aBucumoctu F(X)

COI'JIaCHO YCJIOBHIO 3aJa4u. Jlerko BUIACTH, UTO

X =h=h-—0 —geu
PS,

X =h 1—i =6cMm;
SZ

F*:ps{h—ﬂsjg =4 H.

1

F.H

)

3)

(4)

)

Puc. 2

U3 (3) cnenyer iS =16 cM; u3 (4) nonyuum % = % [ToncraBnss m B (5) HalinéMm

1 2

S; =50 cm?, S, =200 cm?, m = 0,8 k.

Kpurepun onenuBanus

1

1) CBs3b BeJIMYHHBI TOIBEMA YPOBHSI BOJIBI B COCY/IE C MIEPEMEIICHHEM CTaKaHa

2) CBsI3b BEIIMYMHBI FJ'IY6I/IHI>I IMOrpy>KCHHUA CTaKaHa C €ro rnepeMeuICHueM

3) VYpasuenwue (1)

4) Wnes o0 BTeKaHWHU BOJIbI B CTAKaH
5) Vpasuenue (2)

6) Haxoxnenne F*, X*, Xmax

7) Ortser

1 6aan
1 6ann
1 6ann
1 6ann
1 6ann
3 6anaa
2 dasaa
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3amaya 2. Baskmit Bajgmk. OZHOPOIHBIA LIWJIMHADP MAcChI n U Vs
paauyca  KacaeTcs JBYX IMapauIeIbHBIX UIMHHBIX BEPTHUKAIBHBIX t
MJIACTUH, JBMXKYILUXCS C MOCTOSIHHBIMH CKOPOCTSIMHU u BBEPX
(puc. 1). Mexny T[JIacTHHaMH H  [OBEPXHOCTBIO  LMJIMHJIPA q
CyIIECTBYEeT BS3KOE€ TpEHWE, CHjIa €ro IPOIOPIHMOHAIbHA
OTHOCHUTEIIbHOH CKOPOCTH  COIPUKACAIOIIMXCS MMOBEPXHOCTEH  ( i

Fop =—y0,, ) KoabduuuenTs! BI3KOro TpeHus 1is IIepBOA U BTOPOH n

IJIACTUH PaBHBI u COOTBETCTBCHHO.

1. Halimure yCcTaHOBMBINYIOCS — YIJIOBYK —CKOPOCTh  LMJIMHIPA, - Yo

a TaKKC CKOPOCTh €ro HeHTpa.

Puc. 1

2. Ilpu kaKOM yCIIOBUY IIJIMHIP OyIET IBUTATHCS BBEPX? ”

Bo3moxknoe pemenne (Cemenun H.).
A
[IpumeM 3a TOJIOKUTEIBHOE HAINpaBICHUE JBWKCHHMS LHWJIMHIpA —

BHHM3, a 3a IIOJIOKUTCJIbHOC HAIIPABJICHUC BpalOICHUA — IIO JacoBOM

crpenke. Torga CKOpOCTh TOYKM — LUIMHAPA, COIPUKACAIOIICHCS C
JIEBOU TOCKOH

AHAJIOTUYHO U1 TOYKK  [WJIMHJPA, COMPUKACAIONICHCS C MpaBon

Fiy
JOCKOi1 (puc. 2): ' /

IIpu ycTaHOBHBIIEMCS ABUKEHUU CyMMa CUJI, TPUIIOKEHHBIX At

f N
K HWINHAPY, PaBHA HYIJIIO, @ TAKXKE PABEH HYJII0 CYMMapHbIi MOMEHT K /
ma

CHJI TPEHHUSI OTHOCUTEIIBHO OCH  ITWITHH Ipa (pHc. 3):

Puc.
IloacraBus ne. 3

IIOJIy4aeM CUCTEMY YpaBHEHHUU

peuiasa KOTOPpYyro, HaXO0IUM

Kax BUHO M3 BBIPAXKCHUA IJI1 CKOPOCTH, MUJINHIAP ABUKECTCA BBEPX, CCIIN
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Kpurepun onenuBanus

3anucaHbl BBIpAKEHUS AJI CKOpOCTel Touek U — 1o 1 0amiy 3a TOUKy 2 danna
3anucaHo paBEHCTBO CUJI, IEHCTBYIOIIMX Ha LUIUH/AP + IPaBUIO MOMEHTOB

1o 1 6any 3a TOUKy 2 danna
[Tonydena cucrema, U3 KOTOPOM ONPEAEISAETCA 2 0as1a
[TpoBeneHbl HEOOX0AMMBIE IIPe0OPa30BaHUS U Hal1eHbI
no 1,5 6aJu1a 3a ka:xkay0 GU3NUECKYI0 BeJJMYHHY 3 damna
Haitneno ycioBue I1BUKEHUS LAJIMHIPA BBEPX 1 6aan
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3agaya 3. JIBa mapuka Ha [aByX HHUTHAX. Jlerkwii
UWIMHAPUYECKUN COCYH C KUAKOCTBKO CTOUT Ha JIBYX
CHUMMETPUYHBIX omopax. Hajg ogHOW W3 HHUX BHYTpPHU

COCyda IIpuBA3aH K JHY IIOJHOCTBIO l'IOl"py}I(eHHBII\/'I B

_ 3
JKUIKOCTH IOIUIaBOK o0beMoM V=10 cM”~ W IUIOTHOCTBIO

p=500 kr/v°. Hap JIPYrol OMOpod BUCHUT NPHUBS3aHHBIA K

BEpXy cocya HIapUK TAKOro e o0beMa V M IIIOTHOCTHIO

3p (puc. 1). Haligure MOyNb pa3HOCTH CHJI PEAKIIUU OTIOP.

Bo3mo:knoe pemenne (3amsaTHuH M.). PacctaBum cuibi, l_l_ N+ T
. 1 ral )
neiicTByromue Ha cocyn: F-cuma paBineHuss Ha  JTHO,

JIEHCTBYIOIIAsI CO CTOPOHBI BOJIBI, 11 U T2- CHIIBI HATSHKEHUS TNl

auteit, N; 1 Np-cuitbl peakiuii omop (puc. 2).

3anuiem IMpaBHUJI0 MOMECHTOB OTHOCHUTCIIBHO TOYKHU A: A

N,+T, 21 =FI.

>
A

3amnumemM npaBrUJIO MOMCHTOB OTHOCHUTCJIbHO TOYKHU B: Puc. 2
N, 2l =T, 21 +FI.

Haiiném cuiny ¢ koTopoii Boja AeicTByeT Ha THO cocya:

o

szogHszpog{EMVJ.

rzae H - ypoBeHs BOJBI B cocyie, S — MJIomias JHa cocyaa, M — mMacca BOJIbI B COCYyIe.

3anuieM ycioBUe paBHOBECHs IS apukos: 1, + p,Vg =3pV(Q .

T,+PVg =pVg .

mg +6,Vg
=T
Pemas CUCTEMY NOJTYUUM:
mg + 2,0Vg
NZ - T .

N,—N,=2pVg=0,1H.

Kpurepun onenuBanus
1) 3ammcaHo MPaBUIO MOMEHTOB OTHOCHTEIBHO mostioca (A) 1 6aun
2) 3anmcaHo MPaBUIIO MOMEHTOB OTHOCHTEIBHO Tor0ca () 1 6ana

3) 3ammcaHO yCIIOBHE PaBHOBECHS JIUIS IIAPUKOB (M1 Kaxaoro no 1 6amry) 2 6aia

4) TlomyuyeHo BbIpaxkeHue 1 cuiibl F 2 6anna
5) Haiinena peakuus onopsl Ng 1 6ana
6) Haiinena peakuus omopst Ny 1 6an
7) Ilomyuen oTBer 2 6anna
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Puc. 1

3agaua 4. Cocyn Mapuorra Cocyn Mapuotra
[PEACTaBIISAET coboi repMEeTUYECKU 3aKpBITHIN
HWIMHIPUYECKUN COCYJ] € IUJIOWAAbI0 JHA S, B BEPXHIOIO
KPBIIIKY KOTOPOTO BCTaBJI€HAa OTKpBHITass ¢ OOOMX KOHIIOB
ToHKas TpyOka (puc. 1). Hwkuauil koHel TpyOKu pacnoyioxkKeH
Ha paccTosHUU H OT BepxHell Kpblmku cocyna. Okoio AHa
cocyna B ero OOKOBYIO CTEHKY BCTaBJIeHa T'OPU3OHTAJIbHAS

TpyOka ¢ KpaHoM. B HauyaibHBIi MOMEHT BPEMEHHU BBHICOTA

YPOBHA BOABI OTHOCHUTCIBHO HWIKHCI'O KOHIIA BepTHKaHBHOﬁ

TpyOKHU paBHa X,, a camMa 3Ta TpyOKa MOJHOCTBIO 3aIl0JIHEHA BO3ayXxoM. KpaH 3akpeiT. B MOMeHT

BpEMCHU =0 KpaH OTKPBIBAKOT, U BOJa HAYMHACT BBITCKATH M3 COCYyAd, a4 IIY3BIPbKHW BO3aYyXa

MIPOHUKATh B COCYJl 4epe3 BepTUKaIbHYIO TpyOKy. Pacxon BbITeKkaromeil >KMIKOCTH PaBeH @

(o0bem B enauHuily BpeMeHu). Temmneparypa cocyaa 7, atmochepHOe AaBleHUE P,, MOJSpHAs

Macca M BO31yXa U3BCCTHBI U OCTAIOTCS ITOCTOSIHHBIMU. I[aBJ'IeHI/IeM HaACbIIICHHBIX IMapOB BOAbI

npeHebpeub. CuuTaiiTe, 4YTO B XOJE BCETO AKCIEPUMEHTA YPOBEHb KHUAKOCTH B COCYJE HE

OITYCTHJICS HUE KOHIIa BEpTUKAJIbHOM TpyOKkH. [1710THOCTH BOJIBI paBHa p.

1. Yemy paBHa Macca M, BO3AyXa B COCYJ€E HaJ BOJOM B HAYaJIbHbIII MOMEHT BpeMeHU?

2. Yemy paBHa CKOpOCTh i HM3MEHEHHS MacChl BO3JlyXa B COCYA€ B Ha4aJbHBIH MOMEHT

BpeMEHH?

3. C kakoil ckopocThio [ u3MeHsieTcsi ¢ (CKOPOCTh M3MEHEHHUsS MAacChl BO3JlyXa B COCY/E)

B IIPpOLECCCC BBITCKAHUSA BOJbI U3 Hero?

Bo3mosknoe pemienue (Kapmasun C.). [lycts © —

CCKYH,I[HHﬁ pacxod BOABI, BBITEKAIOIICH M3 cocylaa

Mapuorra (puc. 2). CKOpOCTh OIyCKaHHs YPOBHS : ,

BOJBI B cocyne v=w/S. Takum oOpa3om, 00beM

BO3JlyXa HaJ BOJOW B COCYIE H3MEHSETCS CO .

BPEMCHEM I10 3aKOHY:

V=8 H-x, +ot, 1)

a4 YPOBCHb BOJBI X.

_ . w
x_&—m_%—gt Puc. 2

I[aBJ'IeHI/IC BO3yXa HaA MOBCPXHOCTHIO BOABI USMECHACTCA CO BPEMCHEM 110 3aKOHY:

p=po—pg><=po—pgxo+pg§t- )

Haiiném Maccy Bo3iyxa Hax BOJOM:
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M M ®
m=—npV=— -pO9%,+pg—t||S H-x, +ot|=
RT p RT[pO PIX, pgS j[ 0 a)}
2
M M M pg ot
ﬁs H=X, Po—p0% +ﬁa)[ Po—pP9% +pg H-X ]HET'

Macca Bo31yxa B COCyJ€ HaJl BOJIOM B HAUAJIbHBIII MOMEHT BPEMEHU
M
mO)=—=8 H-% p,—p0% -
RT
CKOpOCTB HU3MCHCHHUA MACChI BO3/1yXa B COCYJIC B HadyaJILHBIA MOMEHT BpPEMCHU

dn M
ﬂ(o)zazﬁ@ Po+pgH —2p09x, .

CkopocTh ff u3MeHEeHuUs (1 (CKOPOCTH U3MEHEHHSI MacChl BO3IyXa B COCY/IE)

2
,g:d_/‘—zﬂpg” .

d¢ “RT S

Kputepun onennBanus

1) Haiinen o0beM BO3IyXa HaJl BOAOW B COCY/IE 1 6aan
2) Haiinen ypoBeHb BOJBI B COCY/IE 1 6ana
3) HaiineHo napieHue BO3/1yXa HaJl TOBEPXHOCTHIO BOJBI 2 dasia
4) Haiinena Macca Bo3/1yxa HaJl BOJION 3 0ana
5) Haiinena macca Bo3iyxa B cOCyZ€ HaJl BOJOUM B HAYAJIbHbIA MOMEHT 1 0aan
6) Haiinena ckopocTh U3MEHEHHUs MACChl BO3/lyXa B COCY/IE 1 0aan
7) Haiinena ckopocTh U3MEHEHHSI CKOPOCTH U3MEHEHUS MacChl BO3AyXa 1 6aun
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3agaya 5. 3amemmucsa! Ha  snekrpoxasurarens
MOCTOSTHHOTO TOKA YCTAaHOBWJIM JTaTYHK TEMIIEPaTYPHI.
Ha BepxHeM »3Ta)ke CTPOWKH IIOCTaBHJIN JICOCHIKY,
MPUBOJIMMYIO B IBIDKEHUE 3TUM JBUTaTeeM. B Havae
pabodero jHs JieOenka cTaia MOJHUMATh IPy3 MAcCou
M = 67,5 kr. He noexaB Bcero oauH dTaxx 10 JIeOEIKH,
rpy3 3amenuics. Ha kakom 3Taxe 3TO MPOU30NLIO?

3aBUCUMOCTb TEMIEpaTypbl JABUraTelsi OT BpPEMEHU

T(t) m3o0pakena Ha puc.l. M3BecTHo, uYTO Ha 0 1020 30 40 50

ABUTATCIb  BCCraga I1moJacrca OJHO MW TO  XKC P 1
Huc.

HaNpsDKCHUE; TPEHHEM B TOIIUITHUKAX JBHUTATENs U
N _ 2
ne6énku npenedpeus. I[lpunsate ¢ =10 M/c”, BBICOTY OJHOrO 3Taxa 3 M, TEIJIOEMKOCTh

anextpoasurarens C = 4,5 KI[}K/OC.

Bo3mo:knoe pemenne (FOauun NU.). [lycts qBUraTens NoaKIIOUEH K ceTH ¢ HarnpsbkeHueM Ug;
N; 1 N2 — MOIITHOCTB TEIUTOBBIX TIOTEPh HA TIEPBOM U BTOPOM Y4aCTKE PabOThI JBUTATEIIS

(c Harpy3ko# u ¢ "3aknunuBanuem"); lop — cuia Toka pu paboTe JBUTaTENs, IO JHUMAIOIIETO
rpy3; Ny — MexaHudeckasi MOIIIHOCTh MO MOJHATHUIO Tpy3a, R — conpoTuBiIeHre 0OMOTKU
JBUTATENS, U — CKOPOCTh TPY3a, MOJHUMAeMOoro Ha 1 yJacTtke.

OHepreruyeckuii 6anaHc Ha 1 ydacTke:

Uy, =N, +N,, 1)
e N, =RI¢. 2)
Ha yuacTke 2 MOIIHOCTB, IOTpedIIsieMast JBUraTeaemM
N, = U—°2 . (3)
R
3aMeTuM, 4TO N,N, = 1.U, 2 4)

Toraa ¢ yuérom (2), (3), (4) Beipaxenue (1) mpumer BUI:
N,N, =N, +N_,

OTKy/ia CIIEAYeET: N, =+N;N, —=N,.

U3 rpaduka, TaHHOTO B YCIIOBUU, HAXOIUM
JIx
0

Nl:C[A—Tj :4500[ jO,l < =450 Br.
At ), C c

szc[A—Tj :4500[I[—}Kj1,6 C1-72008r.
At ), °C c

Mexanngeckast momHocts N =, /N;N, — N, =1800 Br -450 Bt =1350 Br.
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C npyroit CTOpOHBHI, N, =Mgv.
W3 nByx mocienHuX ypaBHEHUHN MOITY4IUM

m

Mg

v= =2M/c.

Bricora, Ha KOTOPOI 3aLleNUIICS TPY3
H =out =60 ™M wiu Ha rpanuie 20 u 21 staxei.

Kpurepum oueHuBanus

1) YpaBHeHHUsI sHEpreTHUECKOro Oananca Il IepBOro y4acTKa 1 6ana

2) YpaBHEHHsI SDHEPreTHIECKOTO OaslaHca Jisl BTOPOTO ydacTKa 1 6ana

3) BelpakeHue 111 MEXaHUYECKOH MOIITHOCTH Yepe3 TETIOBHIE 1 6ana

3) Beruucienue TemIoBBIX MOITHOCTEH U3 rpaduka (bopmymna + umcio)
Ha | yuactke (1+ 0,5 6anna) 1,5 0ay1a
Ha 2 yuyactke (1+ 0,5 6anna) 1,5 6anaa

4) BolpasxeHue a1l CKOPOCTH MOJAHATHS Ipy3a 2 dasna

YHCJIEHHOE 3HaUEHUE 1 6ana
5) UtoroBblii 4MCIECHHBINA OTBET 1 6ana
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