BCEPOCCUNCKAY OJIMMIIMAIA HIKOJIBHMKOB
1O ®U3UKE 2019-2020 yu. .
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PelneHusi 1 KpUTEpUY OLEHNBAHUS

3agaua 1

C xppomm goMa mmagaeT cocynbka. M3BectHo, uro 3a 1,2 CeKyHOBl O ynaapa
0 3eMJTI0 MOJIYJIb MTHOBEHHOM CKOPOCTH COCYIIbKHU ObLT paBeH MO0 €€ cpeaHei
ckopocTd 3a BcE Bpems mnaneHus. OrmnpenenuTe BBICOTY J0Ma. Y CKOpEHHE
cBOOOIHOTO MajeHus MPUHATH paBHBIM g = 10 m/c®. ConpoTuBIeHHEM BO3yXa
MOKHO ITpeHeOpeyb.

Bo3moxHoe peumecHue

U3 rpaduka 3aBHCUMOCTH MOJYJISi CKOPOCTH ¥V OT BPEMEHH
t 1 paBHOYCKOPEHHOTO JBUXKEHHUS COCYJIbKH BHJIHO,
YTO MOAYJIb CPEHEN CKOPOCTH 32 MPOMEKYTOK BPEMEHH [

paBeH MOJYJII0 MTHOBEHHOM CKOPOCTH B MOMEHT BPEMEHHU /]
T/2 (tak Kak IUIOIIAAM 3aKPAIICHHBIX TPEYTOJbHUKOB
OJIMHAKOBBI). 3HAYUT, BPEMsI JBIKEHHUS COCYIbKHA PaBHO
T=24c.
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IToaTomy BBICOTA AOMa paBHA H = % =288 wm. 172

Kpurepuu oneHrBaHus

Mopayinb cpeHeil CKOpoCTH 3a MPOMEXYTOK BpEMEHH | paBeH

MOTyJTFO MTHOBEHHOW CKOPOCTH B MOMEHT BpeMeHH /2

(nm 3amucano BeIpakeHHe J(t — 1,2) = gQU/2 )i 5 6ay10B

Bpems nBrkeHNs COCYIBKU PABHO 1= 2,4 C .vvvveviiiiine e 3 das1a
2

H= % ........................................................................................................ 1 6aan

D Bt ST 10 S 1 6ana

bannvl, nonyuenuvie 3a 6epHoO 8bINOIHEHHbLE OCUCMBUSL, CYMMUPYIOMCAL.
Maxcumym 3a 3a0aqy — 10 6a10B.
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3agaua 2

[lo mpsiMomy yuacTky mocce ma Cama co CKOPOCTBhIO o
D=5KM/4 U cocanma cymky. Ilers, xartaBmuiics
[0 POBHOMY IIOJIF0O Ha BEJIOCUIIENE, MOJOXKJAl, KOrja
Cama okaxercs OT HET0O Ha MUHMMAaJIbHOM PacCTOSHUU
s=300m, m myctmiacs B moroHn. Yepes Kakoe 20
MUHHMaJIbHOE BpeMs IleTs, 1BHTasce co CKOPOCTHIO 20,

cMoOXxeT noruath Carry?

Bo3moikHOeE pPeEUICHHE

Jns toro uroOmr gorHate Camry kak MOXHO Obictpee, llers
JIOJKEH JIBUTATHCS 110 TPSMOM.

[lockonbky ckopocth Iletm B 2 pasza Gosbiie ckopoctu Camiu, s
TO MPOMJEHHOE UM paccTosiHue (aymHa otpe3ka AB) Toxe Oyner

B 2 pasa Oombliie, 4eM paccrosinue, nponaeHHoe Careit (IuHa
orpeska BC). Ilycte BC =x, AB =2x. Torma mno Teopeme
[Iugaropa:

A
S
V3

Camma, nBUTasACh Co CKOpocThio v =5 km/4 = 1,39 m/c, nmpoitnér paccrosaue X
3a BpeMms t = 124 c. 3a 370 xe BpeMms llets goronut Camy.

Adx’? =x?’+s’=x = ~ 173 m.

Kpurepuu olieHMBaHus

Yka3zaHo, 4to [leTst JOJKEH ABUTATBCS IO TIPSAMOM, «evvvreeeeesessiiiirnrrnneeeeeess 3 daL1a
VYkazaHo, 4To paccrosinue, kotropoe mpoener llers,

B 2 pa3a 0oJiblIE paCCTOAHMS, KOTOPOE MPOUAET Callla, ......ocvvvvverereriineeene 2 0das1a
Haiineno paccrosinue, kotopoe npoia€r Cama (viu [eTst),.....oocvveernnnee. 3 0asa
HalICHO BPEMS TTOTOHM ....vvvvvieeeiiiiiiieeesssiiieeeeeesssitseeeeesssssssneeeesssnsnneeeeesssnnns 2 day11a

bannwi, nonyuennvie 3a 6epro vinonnennvle 0eticmsusl, CyMmMupyiomcs.
Maxcumym 3a 3a0ayy — 10 6aJ10B.

3agaya 3
K oxHOpoaHOMY phiuary, uMeromiemy maccy M = 1 kr, M
C OJHOM CTOPOHBI MOJABECUIIN I'PY3 HEKOTOPOU MaCChl T

m, a ¢ apyrod — kKyOuk ¢ mnmuHou pebpa a = 10 cwm,
YACTUYHO TMOTPYKEHHBIM B JKUIKOCTH C IUIOTHOCTBIO
p = 1200 xr/m*. [InoTHOCTH KyOHKa B TpU pa3a 6oJIbIle
IUIOTHOCTH KUAKOCTH. TOYka OMOpHI ACTUT pbhIyar
B oTHoweHuu 2 : 1 (cm. puc.). Ilpu kakux maccax m
rpy3a BO3MOXHO PaBHOBECHE ITOU CHCTEMBI?

2
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Bo3Mo:xHoOe pemieHue

PaccmoTpum npenenbvHble cnydan. [Ipu manoi macce rpy3a Mi KyOUK MOJTHOCTBEO
TOHET, a MpHU OOJBIION Macce rpy3a My KyOMK LIETHMKOM OKa3bIBa€TCsA B BO3JYyXE.
3anuieM NpaBujia MOMEHTOB OTHOCUTENIBHO TOUKHM OMNOPBI pblyara s 3THX JIBYX
CIIy4acB:

1) Mgl +@r-r)agx4l =mgx2l;

2) Mgl +3ra*g*4l =m,gx2l, 3aeck | — mmHa 0 1HOTO J€IeHNs phlyara.

Bripaxkast 0TCr0/1a Macchl, MOJY4YHM:

M M
L= 4ra®=5,3 xr, m, = 6ra’*= 7,7 kr. PaBHOBecHe CHUCTEMBI BO3MOKHO

JUTSI TPy3a, UMEIOIIEro Maccy, Jiexkalyro B quamna3zone 5,3 kr < m < 7,7 KT.

Kpurepuu olieHMBaHus

Ml + (Br = 1)a%g Al = MG X2l oot 3 6asa
MGl +3ra’grdl = M, 0521 oo e, 3 asuia
12T S 1 5o SR 1,5 6a1aa
£ A A < (PP 1,5 6aaa
VYKa3aH JUATA30H 3HAYCHII M ...ivuiieiiiiiiiiieeeeseeesnsesissensesasssnsesnssaneeens 1 6ann

Bannvl, nonyuennvie 3a 6epro vinonnennvle 0elicmsus, CyMMupyomcs.
Maxcumym 3a 3a0auy — 10 6a10B.

3agaua 4

B crakan c¢ Bomo#, B3aThI mpu Temneparype to = 20 °C, momemamoT Teno A,
Harperoe o Temneparypsl t=80°C. B pesynbrare TerooOMeHa B CTakaHe
yctaHaBnuBaercsi Temneparypa ty, =40°C. Eciu Obl BMecTto Tena 4 B cTakaH
MOMECTHJIM TENO B, HarpeToe A0 Toi ke Temmeparypsl t, TO B HEM yCTaHOBHJIACH
ob1 Temmieparypa tp = 30 °C. Kakas temneparypa OyneT y COAEpKUMOTO CTaKaHa,
€CITM B HETO MOMECTHTh cpazy oba Tena A W B, Harperbie 10 Temmeparypsl t?
VYaenbHOU TEMmIOEMKOCTBIO CTakaHa MOXKHO TIpeHeOpeub. Boma u3 crakana
IIPU MTOMEIIEHUH B HETO TN HE BBUIUBACTCS.

Bo3morkHoe pemieHue

Ilycte C4, Cg, C — ynenpHbIE TEINIOEMKOCTH Tel A, B W BOABI B CTakaHe
COOTBETCTBEHHO, a My, Mg, M — MAacChl ITUX TEIl.
3anuuieM ypaBHEHHE TEIUIOBOTO OajiaHca MpU MOTPYKEHUU B BOAY Tema A'
Comy(t —t,) = Cm(t, —ty) = 2C,myu =Cm.
VYpaBHEeHHE TEIOBOTO OallaHca IMpy NOTPYKEHUH B BOAY Tena B:
Cymg(t —tg) = Cm(ty — t,) = 5Czmp = Cm.
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VYpaBHeHHE TeIJIOBOro OajaHca TIPU TOTPYKEHHMH B BOJAY OJHOBPEMEHHO
Ten A u B:
__ 7t+10t,

CAmA(t - tAB) + CBmB(t - tAB) + Cm(to - tAB) - O = tAB —_ T = 44,7 OC.

KDI/ITGDI/II/I OLICHHUBAaHMA

Caomy(t —t,) = Cm(t, — t,) — HAMIEHO COOTHOILIEHHE

MEKY TETIOEMKOCTBEO BOABI M TEIA A .vvvveiiiiieeiiiieeesiiiee et e e 2 dasL1a
Cymg(t — tg) = Cm(ty — ty) — HAMIEHO COOTHOIIEHNE

MEXKIY TEMITOEMKOCTBIO BOIBI M TEIIA B ... 2 0aJi1a
Caomy(t — typ) + Comp(t — tag) + Cm(tg — tag) =0 ovviiieiieecee e 4 daniia
Y T2 L T A OSSR 2 0ay1a

Ilpumeuanue. Jlonyctumo, €cid B XOJIE€ PEUICHUS Pa3sHOCTU TEMIIEpaTyp
BBIYUCIISIOTCS M Cpa3y INOJACTABISAIOTCS B BBIPAKEHUS B BHJIE YMCEN, 4 BMECTO
yIEIbHBIX TEIUIOEMKOCTEH B (pOPMYyJiaX HCIONb3YIOTCS TEIIOEMKOCTH TEN.

Bannvl, nonyuennvie 3a 86epHo 8bIN0IHEHHbLE OCUCMBUSL, CYMMUPYIOMCAL.
Maxcumym 3a 3a0auy — 10 6asJ10B.

3amaua 5
B 1menm, cxema KOTOpOHl TpUBEJcHa Ha PHUCYHKE, (R ]
B 3aBUCHMOCTH OT TIOJIOKEHHUSI TIepeKyroyaTens Jmbo
ammepMerp mokasbiBaeT TOK cwion | =0,12 A, mubo @@
BOJIbTMETP MOKa3bIBaET HanpsHKEHU e U=12B.
Onpenenute HanpsokeHue UcTounuka Ug M CONPOTHBIIEHUE

4 -
pesucropa R. HcTtouHuk u u3MepUTENIbHbIE MTPUOOPHI - ||—|I|—
0

nJICaJIbHBIC.

Bo3moxkHoe perienue
Ecnu xi1ro4 3aMKHYT Ha aMTIIepMeETp, TO 0011Iee COMPOTUBIICHUE IIEMU PaBHO

3 11

4U,
Cuia Toka, TEKYILEro 4epe3 UCTOYHUK, B 3TOM CIly4ae paBHA ﬁ.

. 2U
Yepes pe3uCTOPhI ¢ CONPOTUBIECHUSIMU 2R TEKYT OAMHAKOBBIE TOKU CHJIOW —

11R’
. 3U
gepe3 JIeBOe BEPXHEE COMPOTURICHUE R — TOK CHIIOM ﬁ, a yepe3 CONPOTUBIICHUE

. U
3R — Tok cumnoi ﬁ. 3Ha4YuT, IOKa3aHUE aMIIepMETPa paBHO
33U, 2U, U,
" 11R 11R 11R
Ecnu kiro4 3aMKHYT Ha BOJIBTMETP, TO 00111ee CONMPOTUBIICHUE LIEMH PAaBHO

15 23
RZ :§R+R :gR.
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8U
Cuiia TOKa, TEKYILIEro 4Yepe3 HICTOYHUK, B 3TOM Cly4ae paBHa 23—;.
. . 5Up

Uepes pesuctopsl ¢ conpoTtuBieHussMu R u 2R Teu€r Tok cuioi Sap & Uepes

. 3U
conpotubiienus 3R u 2R — Tok cumnoit 23—;.
Iloka3aHne BOJBTMETPA IPU 3TOM PABHO

3U 5U 4

U=3R-——R-—=2=—U,.

23R 23R 23

OKoHYATEIBHO MOJTYYaeM:
U=2u=698 R=2=2Y 530
=—0U = , === , M.
7 4 111 441

Kpurepuu oueHnBanus
CocrapneHa SJKBUBAICHTHAS CXEMA C AMIIEPMETPOM ......vvvverarreressnrreeesnnneeessnns 1 6211
BripakeHo yepe3 R 00111€€ COMPOTUBIICHUE TETIH . ......cceruvvreerurreeesaireeaesnenesss 2 0ajL1a
Tok, Tekymi uepe3 aMrnepMmerp,
BBIp@)XEH Yepe3 HaIpPsKEHUE UCTOYHUKA U COMTPOTUBIICHUE R......ovvvveiiee, 2 6amna
CocraBiieHa SKBUBAJIEHTHAS CXEMA C BOIBTMETPOM ......vvveesrrrerureeanreesnneeesanes 1 6asn
HaliieHO HAIPSAKEHNUE HA BOIBTMETPC .« uvvvrrreeesesnrrrereeesassrnensesssssnneesesssnnens 2 6aju1a
OmnpeneneHo HaMPSIKEHUE UCTOUHUKA Ug....ocvvviiiiiiiiiiiiiiiice e, 1 6ann
OnpeneneHo CONPOTUBIEHHE R ........c.oviiiiiiiiiii e 1 6amn

bannwi, nonyuennvie 3a 6epHo vinonerHble 0etiCmBUs,, CyMMUPYIOMCAL.
Maxcumym 3a 3a0aqy — 10 6a10B.

Bcero 3a padory — 50 6as10B.




	Максимум за задачу – 10 баллов.
	Максимум за задачу – 10 баллов.
	Максимум за задачу – 10 баллов.
	Максимум за задачу – 10 баллов.
	Максимум за задачу – 10 баллов.

