Bcepoccuiickasi oJiuMnuaga mMKOJILHUKOB 110 ¢pusuke. 2019-2020 yu. r.
XanTel-MaHcuiicknii aBTOHOMHBIH 0Kpyr — Orpa.
MyHununajbHbIH 3TaIM. 8 KJIacc.

1. Kpyrom kBaapara. (10 6a/s10B)

K yriy kBaapaTHOI KOJOHHBI CO CTOPOHOM a = 1 M mpuBsA3aHa IpOYHAasi HEPACTKUMAsT BEPEB-
Ka. JIinHBl BepEBKU XBAaTHIIO, YTOOBI OOEPHYTHh Ha OJJHOW BBHICOTE BOKPYT KOJIOHHBI POBHO OJMH
pa3. Bacst Oepér KoHUYHMK BEpEBKH, U, Jepka e€ HATSIHYTOH, ABIKETCSI BOKPYT KOJOHHBI CO CKO-
pocteio v = 1,57 M/c, moka Bep€Bka, pa3MOTaBIINCh, HE HAMOTAETCS 3aHOBO HA KOJIOHHY.

1) HapucyiiTe TpacKTOpHIO IBMKEHHs Bacu 3a MOJOBUHY BPEMEHH JBUKCHUSL.
2) Kaxoli myTh OH IPOUIET 3a 3TO BpeMs?
3) CkoJbKO BpEMEHHU OYIET MPOI0JIKATHCS €T0 KIIOXO01»?

Jnuna okpyscnocmu paccuumoieaemcsi no opmyne | = 2mR, eoe R - e€ paduyc, a mw = 3,14.
Pewenue:

[lpu nBUMKEHHMM MalbuWKa JUIMHA BEPEBKH HE M3MEHseTcs. J[BHUraThbCs MOXKET TOJIBKO 4acTh
BEpEBKM — OT yIja KOJIOHHBI JI0 Majbuuka. BepéBka HaTsHyTa, 3TO PACCTOSHHE OCTa&TCs
HEM3MCHHBIM, CJIC0BATEIILHO, MAILYHK JIBHYKETCS 110 Iyre OKPYXKHOCTH paguyca R. (1 6asw)

[Ipu o0xoze KOJOHHBI B MOMEHTBHI, KOTJla BepEBKa OYIET pacroyiaraTtbCsi BJIOJb OYEPEIHON
CTOPOHBI KOJIOHHBI, PaanyC OKPYXKHOCTHU 6}’IIGT CKa4KOM YBCJIMYMBATHCA Ha JIMHY, PABHYIO
JUIMHE CTOPOHBI KOJIOHHBI, MOCJIENOBaTeIbHO MpUHUMAs pAn 3HadeHwit: R, = a, R, = 2a,
R; = 3a, R, = 4a. (1 6aswm)

3aTeM Ha4HETCS OOPATHBINA POIECC, TPU KOTOPOM BepEBKa Oy/IET HAMATHIBATHCS HA KOJIOHHY, a
paamyc OKPY)KHOCTH, TIO KOTOPOW [BIDKETCS Majb4MK, CKAa4KOM yMCHBINATHCS B
COOTBETCTBYIOIIME MOMECHTBI BPEMCHHU. (1 6ann)

Heo6xonuMo OTMETHTh, YTO NPH JBH)KEHHH C MAaKCHUMAJIbHOM JIMHOM BEpPEBKM, MaJbUUK
IPOXOJUT HE YeTBepTh 00OpOTa, Kak IpU JIpyrux e€ IIuHax, a Tpu udeTBeptd! A Ham, 1o
YCIIOBHIO, HYXHO M300pa3UTh Ha PUCYHKE TOJIBKO ITOJIOBUHY 3TOTO PacCTOSHHUSL. (1 6amn)

Ter[epL MOXXHO I/I306pa3I/ITL TPACKTOPUIO MAJIbYHKA 3a ITOJIOBUHY BPEMCHU ABUIKCHUS:

(2 6amma)
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Haiiném nmpoitaeHHbIN yTh 3a 3TO BpeMs —

2m-a 2m-2a 2m-3a 3 2m-4a

b=t t—72 T3

(=22 (1+2+3+3-4) =212 =6ma=6-314- 1M =1884m (2 6ana)
- _ 2l _ 21884m _
Haiiném mosHoe Bpemst IBHKEHUS. t = = Lot 24 ¢ (2 6amna)

Otger: 1) TpackTOpHs MMOKa3aHa Ha pucyHke; 2) [ = 18,84 m; 3) t = 24 c.

2. B 6anke. (10 6a/10B)
banka cToMT Ha uyamike phBYAXKHBIX BecoB. Ecnu OaHKy 1OBepXy HalUTh BOJOW, IS
ypaBHOBEIIMBAHUS BECOB HA JPYrod dYalike IOJDKHBI HAXOAWTbCA THPbKH O0IIeld Maccou
my; = 250r. Eciu U3 0aHKU BBUIMTH BOJY U TOJIOKHTH KaMeHb, TO I YPaBHOBEIIUBAHUS
MOHAI0O0UTCSL MOJOXKUTH TUpH o0mIeit Maccoit m, = 210 r. Ecnu, He yOupas kamMeHb, HAJIUTh
BOJIy JIOBEpXY, JJIs YPaBHOBEIIMBAHMS MTOHAA005TCSA TUPbKH 001en maccoir ms = 370 r. Uemy
paBHa Macca 0aHKH, €CIIM TUIOTHOCTh KaMHS B YETHIPE pa3a OoJIbIle TUIOTHOCTH BOJIBI?

Pewenue:
O603HaunM Maccy 6aHKH Mg, MAacCy BOJbI, HATUTOM B MYCTYIO OaHKY M, MACCy KaMHS M.
Torna

my =mg+m; (1) (2 6anna)

m, = mg + m, (2) (2 6anna)
Korna HanuBanu Boay B 0aHKY, KOTJa TaM YK€ HaXOJUJICS KaMEHb, BOJbl HAJTUIM MEHbIIIE, YeM
B [IEPBBIN pa3, HA

Am = p, Vi, (3) (1 6amn)

VK=;(4)

[Toncrasus (4) B (3), moixy4uum, 4To

me _ 1

Am = p, =Mk (5) (1 6ann)

Tenepb MOeM 3anucaTh YpaBHEHUE, OMUCHIBAIOIIEE TPETUM OIBIT:

1
m3=Tn6+mK+mB—ZmK

ms = mg+m, + %mx (6) (2 6amma)

BBIpa3I/IM U3 NINCpBOro U BTOPOTrO ypaBHeHI/Iﬁ MacCy BOIAbI U MACCy KaMHs, U IOACTAaBUM B
MOCJICAHCC MOJTYYCHHOC HAMU YPABHCHUC!

ms = mg + (my — mg) += (m, —my) (7)

B »TOM ypaBHEHUH OCTanach TOJIBKO OJHO HEU3BECTHOE — MCKOMas Macca O6anku! Pemmm ero:
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3 3
ms —m6+m1 +Zm2—Zm6
3 _ 3
m3z; —my 4m2— 4m6

Orcrozia rmojtydaeM OTBET B OOIIEM BHIE M PACCUMTHIBAEM €0 YMCIICHHOE 3HAYECHHE:
4
mg =m; — < (mz —m;) (8) (1 6amm)
mg =210T —3(370 r—250r) =50r (1 6ama)

OtBer: mg = 50T

HpuMeanue: B6O03MOIJCHO,  YUYHACMHUKAM ONUMAUAODL npouge 6ydem pewano 3a()aqy
paccysfcdeHuﬂMM «no wazamy». B smowm clydae 3a peuileHue Y4aCmHuK nojiyvyaent NoJIHoe
KoJjqudvecmeo 661]1]106, - makoe pewerue Hu4ymos He Xyaice peuleHus, npedcmameﬂﬂoeo eovluue.

Bropoii croco6 («mo maram)

Ecnu u3 maccel 0aHKH, KaMHSI U HAJIUTON B TPETheM OIbITe BOABI (M3 = 370 r) BhIYECTh MacCy
06aHku ¢ kaMHeM (m, = 210Tr), To MBI y3HAaeM Maccy HaJIUTOM BOJbI B TpeTbeM ombiTe. OHa
paBHa My = 370r — 210r = 160 . (2 6anna)

Ecnu u3 Maccel 6aHKU ¢ BOJIOM HaTUTON B IEpPBOM ombITe (m; = 250 r) BEIYECTh MACCy HAJIUTON
BOJIBI B TPEThEM OMbITE (Myz = 160 r), To MBI y3HaeM Maccy OaHKU C BOJOM, B34TOI B 00bEME

KamHs (My, = 90 T). (2 6anaa)
Macca stoit Boast (90 — x) r. (1 6amnd)
Macca kamus (210 — x) r. (1 6amn)

ITockonpky Macca paBHa MPOM3BEICHUIO TUIOTHOCTH HAa 00BEM, O0BEMBI 37€Ch OJIMHAKOBHI, a
IJIOTHOCTHb KaMH BUETBEPO 00JIbIlIE TNIOTHOCTH BOABI, TO MAaCChl OTIIMYAKOTCS B 4 pasa.

210 — x = 4(90 — x) (2 6anna)
210 —x = 360 — 4x
3x =150
x=50r (2 6anna)
3. Kupnuum B akBapuyme. (10 6a1710B)

3

Croponsl kupnuda o0péMoM V = 1000 cM® oTHOcsTCs Kak a: b:c = 1:2:4. Macca kuprmva

m = 1,6 KrI. I[Ba TAaKUX KHpIIMYa IMMOCTaABUIIN 6yKBOI>i T cHayama Ha OCHOBaHHE a X C, a IIOTOM B

aKBapHyM, 3allOJTHEHHBIH KaKO-TO )KHUIKOCTBIO, HA OCHOBaHWE a x b. B pe3ynbraTe okazaiocs,

Puc. 1 Puc. 2
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YTO JaBJICHHE KHUpIUYed Ha omopy (IMOBEpPXHOCTh CTOJAa M JIHO COCyla COOTBETCTBEHHO)

OJIMHAKOBO. Kupnnu LIEpPILIABbIN, BOJA noj HEro MO/ATEKAeT.
1) Uemy paBHBI JyIMHBI CTOPOH Kupnuva? 2) Kakoe gaBieHue oka3pIBaId KUPIHYX HA ortopy? 3)
Halingure m10THOCTD JKUIKOCTH.

Pemenue:

O003HaYMM JJIMHY CaMOM KOPOTKOM CTOPOHBI KHpIHua (ero ToymmHy) 3a a. Torma mmpuHa
kupnuya b = 2a, a JyimHa ¢ = 4a. (1 6ama)

O0beM kupnuya

V = abc = 8a3 (1 6amwm)

a’ = % = %mg =125 cm3 (1 6au)
a=5cm
b=10cm
c=20cMm

B IIEpBOM CJIydac NaBJICHUC KHpHH‘leﬁ Ha IMMOBCPXHOCTH CTOJIA

p, = Fi_2mg _ 216xr10H/ _ 320
175, 7 a = 005m02M  001m2

= 3200 ITa (1 6au1)

Bo BTOPOM CJIy4ac KUPIINYU, 110 YCIIOBHUIO, OKA3bIBAIOT TAKOC K€ NABJICHUC HA THO COCyaa.

P, =P,
[Tnomanb OCHOBaHUS B 3TOM CiIydae apyrasi:
S, =ab =0,05m-0,1M = 0,005 m? (1 6amn)
Cuna naBneHus
F, = P,S, = 32001a-0,005M? = 16 H (1 6ann)
Ota cula — paBHOJIEUCTBYIOIIAS IBYX CHJI: CUJIBI TSKECTH U CUIIBI ApXUMesa.
F, =2mg — F4 (1 6amn)
F,=32H—-16H=16H (1 6ann)
3anumem GopMyity cuiasl Apxumesna. YureM, 9to V — 00bEM 0JTHOTO KUPITHYA, a y HAaC UX JIBa
Fy = pyg -2V (1 6amm)
Orcrona
fa 100 _goo X (1 6amn)

o 2gv 2'10%'0,001M3 M3

OtBer: 1)a=5cm,b =10cmuc = 20 cm; 2) P = 3200 I1a; 3) p,, = 800 —.

KI
M3

4. W3 xkunsarka! (10 6an10B)

Ecnu B Bomy Temmeparypoii t, = 21,6 °C, Haxozs1Iytocs B KalopuMeTpe, OpPOCUTh CIUIOIIHON

CTaJIbHON KyOWK, BBIHYTBIH U3 KHUIISITKA, TO BCKOpPE TeMIlepaTypa BOJIbl YCTAHOBHUTCS PaBHOI
4
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t; = 30 °C. Ecnu npozenath TO k€ caMoe C APYTHM CTAIbHBIM KYOMKOM, OOJBIINM 110 pa3Mepy,

TO TeMIlepaTypa yCTaHOBHUTCS paBHOU t, = 60 °C. B obOoux ciydasx Boja INMOKpPHIBaeT KyOHK
noJIHOCThIO0. HaliuTe, BO CKOJIBKO pa3 CTOpOHA BTOPOro KyOuKa 00JIbllie CTOPOHBI IEPBOTO.

Pewenne:

Temrieparypa KUIISITKa — 3TO TeMIIepaTypa KUIeHus BOJibl, oHa paBHa t, = 100°C (1 6aJwur)
Bona xosionHast, HarpeBaeTcsi — OHa I0JIy4aeT TEIIo.

KyOuk ropsiunii, ocThIBa€T — OH OTHAET TEILIO.

ITporecc TeruiooOMeHa MPOUCXOAUT B KATOPUMETPE, YTO HCKIIOYACT TEINIOOOMEH C JAPYTUMHU
TEJIaMHU. (1 6amn)

dopmyiia Komu4ecTBa TeIIOTel Q = cmAt°® (1 6amwn)
3anuiuemM ypaBHEHHE TEIJIOBOTO OajlaHca JUIsl [IEPBOTO Cllydasi:
sy (ty = to) = cmy(tc — t1) (1) (1 6an)
3amnuiieM ypaBHEHUE TEIUIOBOro OajaHca AJisi BTOPOro cliyyast:
sy (t2 — to) = M (b — t2) (2) (1 6an)
[Tonenum BTOpOE ypaBHEeHUE Ha nepBoe. COKkpaTHUM MOJA00HbIE

CBmB(tZ - tO) _ CKMK(tK - tz)

CgMy (tl - tO) CKmK(tK - tl)

(t; —to) M (tc—t2)
(b1 —ty)  mu(te —t;)

Haiiném oTHOMIEHNE MacChl OOJBIIIOTO KyOHKa K Macce MaJIeHbKOTO

My _ (ta=to)  (t—ts)

= 1 6ann
my (t1—to) (tx—t2) ( )
M _ (60-21,6) . (100-30) _ 38,4 . 70 _ 38,4 _ 32

—=38 (1 6amn)

m,  (30—-21,6) (100—-60) 84 40 1,24 4

Ky6I/IKI/I MU3TOTOBJICHBI U3 OAHOT'O BE€HICCTBA, UX IINIOTHOCTH OJMHAKOBBHI. 3Ha'—II/IT, OTHOIICHHEC
MacC paBHO OTHOILICHUIO 00BHEMOB.

Vs
Vu

=8 (1 6and)

[TycTh cTOpoHa MaJIeHBKOTO KyOHKa paBHa a,, OOJIBLIOrO - dg. Toraa

Ve _ a8 _ (%)} _ g _ 53
i (aM) =8=2 (1 6amnn)
Ortcrozia mojyyaeM OTBET:
Z—ﬁ =2 (1 6amm)

a
OtBer: = = 2.

M



