Oaumnuana «Jlomonocos 2020-2021>mo pusuke

Pemenus 3anayu s yyammxes 10x —11x knaccos

1. Tpu rpy3a Maccod M KaxAbli MIAPHUPHO COCIUHEHBI HEBECOMBIMH CTEPIKHIMH
amuHo# | = 0,2M (CM. pECYHOK) ¢ 3aKpeIUIEHHBIM Ha BEPTHKAJIBHOM CTEP)KHE TPpy30M 4.
['py3 3 MOXKET CKOJIb3UTH 10 LIEHTPAILHOMY IJIaIKOMY CTepkHIO O0e3 TpeHus. Cucrema
Obula TpUBEICHA BO BpallleHHE BOKPYI BEPTHUKAld, COBMHAJAIOMIE C OCBIO
HeHTpajabHOro crepkHs. Kakyro paboty A mpu 3TOM COBEpIIMIIM, €CIU MPU BpalllEeHUU
CTEp)KHU OTKJIOHWJIMCH Ha yroi O = 45°. YckopeHue cBOOOAHOTO MaJeHHs MPUMHTE
paBHBIM (= 10Mm/c?, pasMepaMu TPY30B MOKHO TpeHeOpedb. OTBET HpHUBEAUTE B
JDKOYJISIX, OKPYTJIUB 10 COTHIX.

Pemenne. Ha pucyHke mokasaHbl CHIIBI, JeHcTBymomue Ha Tpy3sl 2 U 3. M3 pucyHka cienyer, 4To
NPOEKIUY ypaBHEHMs IBMXKEHHUS I'py30B 2 U 3 Ha BEPTHUKAIBHYIO KOOPJMHATHYIO OCh MMEIOT BHJ!

T,coso =T, coso +mg u ZT, cosa =mg . [Ipoekiust ypaBHEHUS IBUKEHUS Ipy3a 2
2

Ha TOPHU3OHTAJIbHYIO KOOPJAMHATHYIO OCh €CTh =T, sina +T1$in0(, ragc v —

sina
JUHEWHAs CKOpocTh TIpy3a 2. M3 3amMcaHHBIX ypaBHEHHH HAaxXOJUM, YTO
v? = 2gl sina tga . CaenosaTenbHO, IpUpaleHHe KHHETHYECKON SHEPTHH CHCTEMbI

mo?

AE =2 =2mglsinatga . Ilpupamenne €€ TNOTCHUUATBHON  SHEPrus

AE, =2mgl (1-cosa) + mg2| (L1-cosa) . [To 3akoHy H3MEHEHHSI MEXaHHYECKOW SHEPTUH HCKOMasi padoTa
A=AE_+AE =2mglsinatga +4mgl (1-cosa). Oteer: A=2mgl[sinatga + 2(1—cosa)] .

2. KonebarenpHass cUCTEMa COCTOMT M3 Tpy3a Maccod M, JIeKamero Ha TIaJKOH TOPU30HTAIBLHON
IINIOCKOCTH, HEBECOMOTI'O I'JIaAKOI'O 6)101(21, ABYX HCEBCCOMBIX, HepaCT}I)KI/IMBIX HHT€I>'I n
TPEX HEBECOMBIX MPYKUH K)ECTKOCThIO Ky = 2/3H/cm, ko = 1/2H/em u K3 = 1 H/ewm,
COOTBETCTBEHHO, COCIMHEHHBIX TaK, KaK MOKa3aHo Ha pucyHke. Llentp macc rpysa
JICKUT Ha OJHOM TOPU30HTAIH C MIPUKPEIUIEHHON K HEMY HUTBIO U OCBIO TIPYKUHBI K1
B nonoxeHnun paBHOBECHsI BCE MpPYXHUHBI pacTIHyThl. CuuTas, YTO HUTH BCE BpEMS OCTAIOTCA
HATSHYTBIMH, OIPEACINUTE KPYrOBYIO YacTOTy (0 MajblX TapMOHHUYECKHMX KoJjiebaHui Tpys3a. OTBer
NPUBEIUTE B paj/C, OKPYIJIHMB J0 HCIBIX.

ks

Pemenne. IlycTh pacTshkeHHs NPYKUH B MOJOKCHUM paBHOBecusl paBHBI |1, | u |3, cooTBeTcTBEHHO.
Torma cuna HaTsDKEHUS NPYKUHBI K M TIpaBoOi HUTH, MPUKpPEINIEHHOH K rpy3y, paBHa F, =Kl , a cuma

HaTsDKCHHS HUTHU, NepeOpoleHHol depe3 Onok, paBHa F, = K,l, =Kjl;, T.x. 610k rmagkuit. U3 ycinous

%Il u I%

2 3
BIPABO Ha paccrostHue AX mepBasi MPYyXHHA COKpAaTHTCS Ha AX, a BTopast U TPEThsl YIHHATCS Ha AXp U
AX3, coOTBETCTBEHHO, mpuuéM AX, +AX, =2AX (T.K. HUTH HepacTsDKUMBI) U K,AX, = KAX, (T.k.

2k, Ax, AXx, =2—k2AX. N3menenue

2 Tk K, + kg

HeBecoMocTH Onoka ciepyer, uto F =2F,, a moromy |, = l,. IIpu cmemenun rpysa

npyXuHBl HeBecoMbl). Orcroma HaxomamMm, dto AX, =

MOTEHIIUATHHONU CUCTEMBI IPU ATOM OyJeT

B =5kl = 807 + kol + 857 + Kl + 897 = lZ ~kilZ ~ 2] =

= %[(— 2Kl A% + 2K, | ,AX 5 +2Ksl 1AX5 ) + Ky AX? + KoAXE + kSAX32].



Vcnionp3yst 3amucaHHBIC BBIIIE COOTHOMICHHS Mexay |i u AX, HETpyaHO yOeauThCA B TOM, YTO

Ak, k3
BBIpa’KEHHE B KPYIIBIX CKOOKax obpamaercs B Hymb. Kpome Toro, K,AX: —mAXZ
2 3
Ak ks
kAX; = ——2-2_Ax*. CnenoBarensHo AE; =1 k + K |nx | OBosmaums yepes Vo CKOPOCTh IPy3a
(k2 + k3) 2 k2 + k3

B ITOJIOXKCHHNH paBHOBECUA, 10 3aKOHY COXpPAaHCHUA MEXaHHYECKOI OHECPTrrUun NMECM
2 2
I+ 4k ks |AX" _ mwy

. IlockonpKy aMIUIUTYAHOE 3HAU€HUE CKOPOCTH Vo CBS3aHO C aMIUIUTYIOM

k, +k;, ) 2 2
_ _ 4k K,
cMmerreHust AX COOTHOIIIEHHEM Vg = 0AX, HCKOMas 4acToTa (W= k1 +—== K +K,
m
OtBer: W= k1 b ks
k, +k,

3. B moiHOCTBIO 3amojHEeHHOM OamiaoHe o00béMoM Vo = 51 momemiaerca Mg = 2,5Kr CKIKEHHOTO
npomnana (C3Hg). Ecnu wacts mponana u3 6ajutoHa BBIMYCTHTH HAPYXKY, TO B HEM OyIyT HaxXOIHMTHCS B
PaBHOBECHUM KUJKHUM IIPOIIAH M €r0 HACBILICHHBIM nap. Halinure maccy My mpomnaHa, HaxOMASILIErocs B
O0a/utoHe B Ta3000pa3HOM COCTOSHHH, KOTJa M3 3TOro OamroHa BeimymieHO o (%) mepBoHAYaIbHO
HAXOJMBIIETOCS MPOMaHa, €CIM TeMIIepaTypy MpolaHa MoAAePKUBAIOT MOCTOSHHON U paBHOM t = 17 °C.
JlaBneHue HaCHIIEHHBIX TTAPOB MpoITaHa mpu 3Toi Temneparype P = 0,8 MIla. MonsipHas macca nmpomnaHa
M = 44r/monb, yHuBepcanbHas razoBas mnoctosHHas R = 8,31][x/(monk-K). OtBer mnpuBemute B
rpaMMax, OKpYyIJIUB JI0 LIEJbIX.

m

Pemenue. [1m0THOCTH XKMIKOTO MpomaHa B OajljloHEe P =V— nasieHue B Oamione pP. Ilo ycimosuio B
0

Oamtone Bcero ocranock M= (1—a,)m, npomnana, rae O, =a/100%. ITycte yacTh mpomaHa, KOTOpast
_ HpV

HaxXoQUTCS B  Ta3000pa3sHOM  cocTosHuM, 3aHumaer ob6vem V. Torma m ——_I_ u

_OGMVeRT . CiieroBarensHo, M, = A, MVoliP .
myRT —ppV, (MRT —ppV,)

Y,
L-a,)m, =p(V, -V) +% .Otciona V =

AMVoHp
100%[myR(t +273 —upV,]

er: m =

4. JIBe pa3HOMMEHHO 3apsKCHHBIE YacCTHIIBI HaxoasTcs Ha ocu OX nexkapToBOM CHCTEMBbI KOOpIWHAT HA
paccrostaun | = 3cM apyr oT apyra. Y aepyKuBasi OJHY YaCTHITY HETIOABHIKHOM,

Y
0471246 BTOPYIO YacTHIly mepeMecTuiaun B HampasieHun ocu OY Ha paccrosHHe
A 1 =4cm. Tlpu stom Obuta coBepiiena pabora A;. Kakyio pabory Ay
-4 0 é 1 ., MOHAZO00MTCSl COBEPILINTD, YTOOBI MOCIIE 3TOTO NEPEABUHYTh BTOPYIO YaCTHILY
O« [ X Ha paccrosuue lp,=2cm B HampaBienuun ocu OX? OTBeT mnpuBeaAWTE B

MUJUIUKOYIIAX, OKPYTJIUB 40 COTBIX.

Pemenne. IloTeHuManbHas SHEPrys NPUTSKEHUS 3apA10B B UCXOIHOM I0JI0keHUH paBHa W, = — 4Qq| :
TE
0

Korma Bropyro wacTully NEpeMECTWIIM NEPIEHAUKYJISPHO JIMHUH, COEAMHSIONIEW 4YacTULbl, Ha

Qq

paccrosinue |1, moTeHIMaNbHas SHeprus craia papaod W, = B e [Ipu sTOM OBLa COBepIlIcHA
AT /1~ +1

1/I2 |7 -
pabora A =W -W, = Qq i

4 > > HOTCHHI/IaJ'II)HaH OHEPIrusaA CUCTEMBI TP KOHCYHOM ITOJIOKCHHUU
TE, |¢| +1}



BTOPOM  YacCTHUIIbI

Y W_Qq

Otger: A, =

W

CoBeprieHHass TpH TaKOM IepeMelieHuu pabora

AT (1 +1,)2 +12

DJ(|+| )2 +12 = 12412

. CremoBarenpHO,

AL [ e
A

JIZ+I2(1+1,)2 +12 JEHIZ=10 @ +1)2+12

2 2
N

5. Ha ropu3oHTanpsHOM J1HE aKkBapuyMa JIEXKUT IUIOCKOE 3epKaiio. UenoBeK, HaKJIOHUBILIUICS HaJ BOJOU U
CMOTPSIIHI BEPTHKAILHO BHU3, BUAUT M300paXKeHWE CBOETO Tja3a B 3epkajie Ha paccrosHuu | = 50cmM.
Omnpenenute TONKHY c10si H BOAbI B akBapuyMe, €CIIU TJ1a3 PaclojiIokeH Ha PacCTOsSHUU N = cM OT eé
noBepxHOCcTU. [lokasarens mpenoMiIeHHs BOJABI CYMTaiTe paBHbBIM N = 4/3. Y4rute, 4To IS MabIX
3HAYEHH apryMeHTa @, 3aJJaHHOTO B paJidaHax, MOXHO CUUTATh, 4To tg ¢ =~ Sin@ = ¢. OTBEeT npuBeanTE
B CAHTMMETpaX, OKPYIJIUB O JECATHIX.

Pemenue. Ha pucynke mokaszaH xoJ Jiyde, garonux nzoopaxkenue C riaza yemnoBeka A B 3epkane. Jlyu

)

1 uzer ot rnaza Mo HOPMaJX K 3epKaTy U MOCIE OTPAKECHUS OT HEr0 BO3BPAIIAeTCsI
B IVIa3 10 TOMY e myTd. Jlyd 2 maer oT riasza moj yrJioM o K HOpPMalH K
HIOBEPXHOCTH BOJIBI M TOCIIE OTPKEHUs OT 3epKajia ¥ MOBTOPHOTO MPOXOXKICHUS
CKBO3b BOJly TaKke IoOmagaeT B a3 d4ejoBeka. [Ipomomkenus snyded 1 m 2
nepecekaroTcs B Touke C, sBISIOIIEICS HCKOMBIM M300pakeHHeM ria3za. CorimacHo
3aKoHYy mpenomieHus, Sind =NsSinf. ITockonbKy AuamMeTp 3pavka 4eJI0BEUECKOro
rjia3a COCTaBJISIET HECKOJIBKO MHJUIMMETPOB, B TJa3 MOMaAyT TOJBKO TE JIy4H,
KOTOpBIC YT ITOJI MAIBIMU YIJIAMH K BEPTHKAIH, T.€. CIPABEUTUBO IPHOIIIIKEHHOE

! paBerctBo O =nfB. IToatomy ﬁ:tg—O(:g:n u a=2H+h =2H +nh. 13
h tgB B
pucynka BuaHo, uyro | =h+b. Ilockonbky E=m=E=1, TO b=2H—+nh. CrnenoBarenpHo,
a tga a n n
I—2—H+2h anoromy H = _( 22h)n Otger: H :@.
n



