MockoBckuii rocynapcrBeHHbIl yHUBepcureTr nmenu M. B. JlomonocoBa

Oaummnuaga mrkoJbHUKOB JIomoHOCOB—2013 mo poboTOTEXHUKE
Sagaun

1.(7-9) Pouuresn Pobepra nojgapu/iu CblHy Ha JI€Hb POZXK/EHUS MOOHJIbHBIA POOOT ¢ ABTOHOMHbBIM
SHEPreTHIECKUM ITUTAHHEeM, KOTOPbIi 3arpadnBaj 10 r cyxoro cnmpra Ha 1 9ac HenpepbIBHOW pabOTHI.
MaJibunK, U3y9uB yCTPOICTBO poboTa, YCOBEPIIEHCTBOBAJ €ro paboTy W MPOBEI UCIbITanue. B pe3yinb-
Tare 00HAPYKUIOCh, ITO poboT, npopaboras 40 munyT, 3arparua Ha 20% MeHbIIe CyXOro CoupTa, 9eM
10 3aBOJICKUM JAHHBIM. CKOJIBKO IPaMMOB CIIEPTA BMEIAET SHePreTHIECKUil OTCeK PoOOTa, eC/Iu MOCIe
MOIU(UKAIINNA OH MOXKeT HellpepLIBHO paborarsh 3,5 daca?

2.(7-11) TloBepxXHOCTH TOJA CKJIAJICKOTO IOMEIeHHs Pa3JjiejieHa Ha 4YepHble U Oejible KBaJpaThl
(8x8) Tak ke, Kak Ha MaxMaTHOl qocke (moas al, cl, el, g1, b2 u tak ganee — uepusie; nosg bl, d1,
f1, h1, a2 u rak jganee — Gesbie). PoboThl Tpex BHIOB («/Iajbsi», «CJIOH» U «KOHb») BBO3IT Ha CKJIA/]
rpy3bl depe3 Oesbiit kBajpaT hl. Pobor «ajabsy mepemeriaercs 1Mo CKJIaIy TOYHO TaK K€, KaK XOJUT
maxMaTHas J1aJbst (110 TOPU30HTAJSIM M BEPTHKAJSAM), MPUYEM, Ha TepeMelleHne ¢ TPY30M Ha OJWH
KBaJipaT 3aTpaunBaerca 65 J[:x. Pobor «cimoH» mepemerniaeTcs MO CKJIady TOYHO TaK »Ke, KaK XOJUT
MIAXMATHBI CJTOH (IO THATOHAJSIM), TIPUYEM, Ha MepeMelleHre ¢ TPy30M Ha OJWH KBAIpaT 3aTpadnBa-
ercs 84 JIxx. Pobor «KOHb» mepeMerniaercs 1o CKJajiLy MPbIKKaMu ([IPeojioJieBas MPernsTCTBI) TOYHO
TaK JKe, KaK XOJIUT IMaxMaTHbiii KoHb (OykBoii I'), mpudem, Ha oauH MphKOK 3aTpadnBaercs 150 JIx.
N3Bectno, uto kBaipatsl ¢4, d5, €6 u a6 yxke 3aHATH IPy3aMH.

A) Ha kakoMm poGoTe BBITOJIHEE MePEMECTHTh TPY3 MO CKJIay 0 Gesoro Kpajgpara a8?

B) s kaxkaoro Gesoro KBajapara yKaskuTe poboTa, HA KOTOPOM BBITOJIHEE JOCTABJISATH TPY3bl B
9TOT KBaJipaT u3 KBajpara hl.

3.(10-11) PaccMoTpuM pacrosio:KeHHBIH HA HAKJIOHHOMN ILIOCKO-
CTU C YIJIOM HAKJIOHA (¢ KPYTrOBOW OJIHOPOJHBIN HUJIMHJP, Macca KOTO-
poro M, a paaunyc R. Ha ocu muiunapa MmapHUPHO 3aKpeIieH MasiT-
HUK ¢ Maccoit m. LlenTp mMacc MasiTHUKA PACIOIOKEeH Ha PACCTOSTHUN
r or ero ocu O. MagTHUK MOYKHO TIOBOPAYUBATHL BHYTPHU IHJIHH/IPA
BOKpyT ocu () ¢ TOMOIIBIO JIBUTATENS, YCTAHOBICHHOTO Ha ITOH Ke
ocu.

A) Kak pacnoyioKuTh MasgTHUK BHYTDH IUJIHHIPA, 9TOOBI BCST CH-
cTeMa HaXo/IMNJ1aCh B PABHOBECHW HA 3TON HAKJIOHHON IMJIOCKOCTH?!

B) Haiitu MakcuMabHOe 3HAYEHHE yIyia (v, IPU KOTOPOM BO3MOYKHO TaKOe DABHOBECHE.

B) KakoBa j10/17KHA GBITH OpHEHTAIMS] MAsTHUKA (B aBGCOTIOTHOM MPOCTPAHCTBE), YTOOBI IIITH/D
KaTuJiCd BBEPX 110 HaKJIOHHOI HJ'IOCKOCTI/I? I/I IIpU KaKUX 3HAYCHUAX YIJia (@ TaKOE€ JABHU2KEHHE BBEPX II0

HAKJ/IOHHOH IJIOCKOCTH BO3MOXKHO?
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Pemenne

1. Macca m TomimBa MPOMOPITMOHATBHA BpeMeHH ¢ paboTsl pobota m = «t. /1o MomepHH3AIMA
10 = « - t Tlocie mogepuuszanuu kodddunuent nponopuuonaibHoctu crai pasen 0,8a. Torga orser
a::é-l()-z:28r.

5 2

2. A) Koub monpsiraer 70 a8 3a 6 xomos (150 - 6 = 900), cjon 3a
11 (84-11 =924), a naapa 3a 14 (65 - 14 = 910). Koup — zgemesie.

B) IlepeGop BapuaHTOB € y4eTOM CUMMETDUH.

3. Ha pucyHke mokas3aHO cedeHme CHCTEMbl 'IWJIMHID + MasT-
HUK" BEPTHKATIBHON TJIOCKOCTBIO, TIePIEHNKYJISIPHO OCH IUJINHIDA U
MPOXOJSIIIEl depe3 ero cepeanHy. Byjaem cauTarh, 9TO MasTHUK Jie-
JKAT B 9TOH IJIOCKOCTH. B cedeHnu, BMECTO MUJIHH/IPA, IOJIYIAETCS
kpyr. Hamomuum, uro M — macca muusaapa, R — ero paguyc (paau-
yC Kpyra), m — Macca MasgTHHKA, 7" — PACCTOSHHE OT OCH IUJIHHJPA
(ot Toukn O) mo meHTpa Macc MasTHUKA. [[MJIMHAD canTaercst oaHO-
POJTHBIM, TEM CaMbIM €ro MeHTD MacC JEeKUT Ha ero ocu (Ha puCyHKe
— B nenTpe kpyra O). Haiigam paccrosiaue 7. ot Toukn O (or ocn nuiuupa) 10 nerarpa mace C' Beei
cucTeMpl (MIJIMHAD + MASTHHK ), BOCIOIB30BABIIHCH COOTHOIICHTEM

Mr.=m(r —r.). (1)

13 Beipazkenus (1) mosrydaem

Te = Jitm (2)

[IycTh MagTHUK OTKJIOHEH OT BepTHKasu Ha yroa ¢. Torma paccrosaue or nenrpa Mace C' 10 Bep-
THKAJIA, OMYIeHHO u3 Touku O, paBHO

resing. (3)

Paccrostane ot Toukn P KOHTaKTa Kpyra ¢ HAKJIOHHOMN NPsIMOii 10 BEPTHKAJIHI, OIYIIEHHON 13 TOYKH
O, paBHO

Rsina. (4)

Torma paccroguue ot nenrpa Mace C' 10 BepTHKaJHN, IIPOXOJIAIIEH depe3 TOUKY KOHTakTa P, paBHO
pasuoctu Besmaut (3) u (4)

r.sin¢g — Rsina. (5)

MOMEHT CHJIBI TSIZKECTH BCel CHCTeMbl OTHOCHTEIBHO TOYKHM KOHTakTa P paBen

(M +m)(resing — Rsina) = (M + m) (M"_fm sing — Rsina) = mrsing — (M +m)rsina . (6)

Cucrema Oy/IeT HAXOAUTHCS B paBHOBeCHH, Korja MoMeHT (6) Oyzer pasen Hymo. Moment (6) paBen
HYJTIO, KOT/Ia TLIeY0

resing — Rsina = 0. (7)

PapencrBo (7) o3HauaeT, 9TO BepPTUKAJb, ONMyIIeHHAs] W3 IeHTpa Macc Beell cucrembl C) TPOXOIUT
Jepe3 TOUKY KoHTakTa P. Bocrnosib3oBaBmmch Beipazkennem (6), MOKHO 3aMHcaTh 3TO YCJIOBHE B BUJIE

sina = 720s sin ¢, (8)

[Ipm ycroBun

sina < GrfE sin g (9)

MOMEHT CHJIbI TSIZKeCTH OTHOCHTEJIHHO TOYKM P HampaBiieH 110 9acoBOil CTpeJiKe, W IUIHHID MOXKeT
KaTHThCsI BBEPX 110 HAKJIOHHOI MOBepXHOCTH. MaKcuMasbHOe 3HAYEHHE BeJMYUHBI Sill ¢ JOCTUTaeTCst
npu ¢ = fracmw2, T.e. KOIJa MagTHHK OPHEHTUPOBAH TOPH30HTATIBHO. TakuM 00pa3oM, MaKCHMAJIb-
HOe 3HAYeHHe YIJIa HAKJIOHA OMOPHOf MOBEPXHOCTH, IPH KOTOPOM BO3MOXKHO DABHOBECHE IIJIHHIDA C
MAasTHUKOM, OIPEJIEJISIeTCsT PABEHCTBOM

Pagenctio (10) o3Hagaer, 9T0 yrosi HAKJIOHA OMOPHON IIOBEPXHOCTH TAKOB, YTO BEPTHKAJIb, OITYIIEH-
Has u3 mentpa Macc C' Beeil cncrembl (IPH TOPU30HTAJIBHO OPHEHTHPOBAHHOM MasiTHUKE), TPOXOIUT

4yepes TOUKy Kacauuga P. Ecim yron HakJIoHa TaKoB, 9TO

sin v < m, (11)

TO NUJUHID MOZKET KATHTLCS BBEPX MO HAKIOHHOII moBepxmoctn. Pasencrso (11) o3mauaer, 4ro
BePTHKA/Ib, ONMyIeHHass u3 menTpa mace C Beeii cucreMbl (IpM TOPU3OHTATBLHO OPUEHTHPOBAHHOM Ma-
STHHUKE), [IepecekaeT OMOPHYIO IPSMYIO Bbilie TouKu Kacauust P. Vlrtak, ijist Toro, 9To0bl IUIHHIAD MOT
KaTUTbhCA BBEPX 110 HAaKJIOHHOM IOBEPXHOCTH, H606XO,ZLI/IMBIM n JO0CTAaTOYHBIM ABJIAETCA yCJIOBUE (9), a

NIPU TOPU30HTAILHO OPMEHTHPOBAHHOM MasgTHUKe — ycjosne (11).
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