Возможные решения

10 класс
Задания 1,4,5 оцениваются по 10 баллов

Задание 2 - 8 баллов

Задание 3 – 12 баллов
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Cupsmnas Ha BeTKe e 6eka BIOpPOCHIIa HEHYXKHBIH eif TpHO TOpH30HTAIBHO B TOT MOMEHT, KOTzia
noz Heii npoGeran éx. Koraa ex Haxoamics Ha pacctosHun L =40 cM oT aepeBa, rpub yman TOYHO Ha
Hero. C KaKkoif CKOPOCTbIO Gexal eX, ecili CKOpoCTh Tpuba B MOMEHT Ma/IeHHs Ha eXa OblIa HampaBieHa
noa yriom o =45 k ropusonty? Pasmepamu e)x(a Oenkn M rpuda MOXKHO NpeHeOpedb. YCcKopeHHe
CBOGO/THOTO MAIeHHS IPHHSTH PABHBIM g = 10 M/c’, CONPOTHBIICHHE BO3/IyXa HE YHHTHIBATE.
Pemenne
Tak Kak 10 TOPU30HTAIN H €K U TPHO MepeMeCTHINCh Ha OJHO U TO e PAcCTOSHHUE 32 OJHHAKOBOE
BpeMs, ¥ TpHb GbLT GPOIIEH TOPU30HTAIBHO, TO CKOPOCTh €ka OblLIa paBHA HAYaNbHOH CKOPOCTH rpuba
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Ha CKJI0He rophl, COCTABIAIONIEH C TOPH3OHTOM yroi o = 30°, HENoBWKHO JIEKUT KaMeHb Maccoit
m = 15 xr. Yemy paBeH k03()ULHEHT TPEHNs KAMHS O IOPOJLY FOPbI, EC/TH €r0 MOKHO CBHHYTb BHU3 10
CKIIOHY, TIOTAHYB FOPH3OHTANLHO ¢ cutoii F= 10 H? YcKkopeHue cBoGO/HOTO NaZieHHs PHHATH PABHBIM
g=10m/c%

Pemenne

BuiGepem  cuctemy  koopmmHar, ock OX  koTopoit
HanpaBlieHa BHW3 BIOML CKIOHa ropel, a ock OY eif
HeplIeH/THKYApHa (CM. PHCYHOK).

‘VpaBHeHHs JIBHKEHHS KaMHA B IPOGKUMH Ha OCH IToif
CHCTEMbI KOOP/IMHAT B MOMEHT Hauana JBIKEHWS 3AIMIIYTCA B
BHje:

mgsina + Feosa—F,,

N+ Fsina —mgcosa =0.

Tak Kak KaMeHb TOJbKO HAUHHACT CABMIATECA C MecTa, TO
€r0 YCKOPEHNHE MOKHO CUHTATH PABHBIM HYMIO, a CHUTY TPeHHS
HOKOA JIOCTHIHYBILell CBOETO MakcnManbHoro suauenns Fyy =pN., rie p — nckombiii kodgduument
TpeHUA.

13 TIoTyueHHOiH CHCTEMBI HMeeM:

_ mgsina+Fcosa _15:10-0.5+10-0.866
" mgcosa—Fsina  15-10-0.866-10-0.5

u 0,67.

mgsin o+ F cosa

Orner: p= :
mgcosa— Fsin o

=0,67.
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Ha kauenn, mojBelIeHHble Ha JETKHX CTEPKHAX JUMHON L =25 M, MOCAIHIH MAICHBKOTO
peGénka. PackaunBas ero, pojuTenn GBICTPO TOJKAKOT Kaueln Kak/Iblil pas, KOIJa OHH MPOXOIAT
HOOKeHHE paBHOBECHS, cOOGIIas MM HMIYILC po = 3 H-c B Hanpasewii ckopocTh peberika. Ha Kakoii
MaKCHMAJTbHBIi YTOJT OTKJIOHATCSH Kaue oT BepTHKa nocie 20 TOYKOB, €ClIi Macca Kauerneii BMecTe ¢
peGerkom m =20 kr? TlepBOHAYATBHO KaueH MOKOWHCH., YCKOPEHHE CBOGOJHOTO NMajeHHs MPUHATH
paBHBIM g = 10 M/, CONPOTHBICHHE BO3TyXa HE YUHTHIBATE.
Pemenne
Tak Kak CTepKHi Kauerneii IErKie, TO MOKHO CUHTaTh, UTO BCS MACCa COCPE/IOTOUSHA BHI3Y — TO
€CTh PACCMATPUBATH KauelqH ¢ MTbUMKOM, KAK MATeMaTHueckuii MasTHuk. ECTM mpH MpoxowieHun
ONOKEHNS PABHOBECHS (HKHEH TOUKH) KAYEH C MaThbuiKOM HMETH KHHETHYECKYIO SHEPIHIO Eyy, TO
10 3aKOHY COXDAHEHHS MEXHHUECKOFl SHEPruH OMH MOJHUMYTCH Ha BBICOTY i Ew =mgh. Ecan
MaKCHMa/TbHBIH YoMl OTKJIOHEHHs OT BepTHKAmH pased o, To h=L(1 - cosa). Otciona nomyuaem:
Exuu = mg L(1 — cosat).
TIpH KayI0M TOTYKEe HMITYIILC Kauesieil yBenunBaeTcs Ha Ap = po, 3a N TOUKOB OHH MPHOGPeTyT
nmryse p = Npy, it KitHeTHuecKyro dHepriio Ey,, = (Npg)*/2m. Takim 06pazom, nostyumm:
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KycoK /b HarpeBan B 7aGOPATOPHOI Mewlt B TeUeHHE UTHTETLHOTO BPEMEHH MpH TIOCTOTHHOI
MousocTh. Hata ki yuacTox rpaguka 3aBUCHMOCTH TeMIIEDATYph! b1 7. 1
T oT BpeMenH f TIoKazaH Ha pucyHKe. CKOJIbKO BpeMeHH Mpoiier oT Hauata
HArpeBAHIA /10 MOMEHTA, KOT &1 NOHOCTHIO pacriasuTcs? VieibHas

TennoémkocTs mbia pasha 2100 x/(kr-K), yienbhas Temiora nmiannerms 213
S
b1 3,3-10° T, 253
o 5 £ Mk

Pemenne
TlycTs Q — KOHYECTBO TEMIOTHI, IOCTYNIAIOMIEE K KYCKY 152 B € MHHIY BPeMeHI, /11 — Macca
NbJia, 1) — BpeMs Harpesa, £, — Bpems nnasnenns. Tora npn Harpese: C,mAT = O, . rie C, — ynensHas

TerUI0EMKOCTS JIbJia; PH MaBiennu: A m = Ot , Tie A, — yle/bHas TeIIoTa IIaBIeHHs JIbja.
33-10°

22T |55.886=44.3 v
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HarperaTen CoCTOHT i3 TpEX SEMEHTOR, compoTHBieHHs Kotopuix Ry = Ro— R, Ry =3R. Dtn
NEMEHTHI COC/MHEHbl TaK, KaK [OKa3aHO Ha PHCYHKe.

HarpesaTe/th MOJKIOUEH K KieMMam A i B, MeLy KOTOpHIMH R, L
NOepANBaETCH MoCTORHHOE Hanpskerie. Kakoe KommuecTso of =
Tenotsr Qs BbigenHTCA Ha compoTHeieHnn R 3a 1 wmumyry, ~ A B
ecm 3a 15 cekyn Ha smemente Ry mhienserca Oy =160 [k Ry
Tenots?

Peuenne

Tlo 3akony [xoyns-Jlenua Q) = IRy, Oy =I3Ryt,. Tak xak >nementst Ry u R coeumenst

NapaIeNsHO 1 NoCTIOUeHs! K Sementy R| noctetosatensio, 1o I = + ., u LR = iRs. Orciona
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