MockoBcknit rocyzmapctBenHblii yuuBepcureT umenu M. B. JlIomonocoBa

Onumnuaga mkKoJabHUKOB JIoMmoHOCOB—2013 110 poOOTOTEXHUKE
Sagaun

1.(7-9) Poaurenun PoGepra mogapuin CbiHY Ha JeHb POXKICHUS MOOWIBHBINA POOOT ¢ ABTOHOMHBIM
SHEPreTHYeCKUM HMUTaHueM, KOTOpbiit 3arpaduBas 10 r cyxoro ciupra Ha 1 4ac HenpepbiBHON pabOTHI.
MasbuuK, U3y4nB YCTPORCTBO poOOTA, YCOBEPIIEHCTBOBAJ €ro paboTy ¥ MPOBeJ HcnbiTanne. B pe3yiib-
Tare 00HAPYKUIOCH, 4TO pobor, npopaboras 40 munyT, 3arparua Ha 20% MeHbIIE CyXOro CIupTa, 9eM
IO 3aBOJICKUM JIaHHBIM. CKOJIBKO TPAMMOB CIIHPTa BMEIIAeT dHEPreTUuIeCKnii oTceK poboTa, ecau mocie
MOAn(pUKAIINE OH MOKeT HeIpepbIBHO paboraTh 3,5 daca?

2.(7-11) IloBepxXHOCTDH TOJIA CKJIAJCKOIO MOMEIIEeHHsI PA3/eJleHa Ha 4YepHble U Oesible KBAJIPAThI
(8x8) Tak ke, Kak Ha maxmMaTHOl qocke (mosst al, cl, el, g1, b2 u tak nanee — vepubie; noas bl, d1,
f1, h1, a2 u rak jganee — Gesbie). PoGOTH Tpex BUIOB («/1a/ibsi», «CJIOH» U «KOHb») BBO3ST HA CKJIAJL
rpy3bl yepe3 Oesbiii kBajipar hl. Pobor «iajibsy nepemMeniaercst 1mo CKJajy TOYHO TaK K€, KaK XOJHUT
maxMaTHast Jajbst (M0 TOPU30HTAIAM W BEPTHKAJSIM), TIPHYEM, Ha TepeMelleHne ¢ IPy30M Ha OIWH
KBaJipaT 3aTpaduBaercda 65 JI:x. Pobor «ciion» mepememntaercs IO CKJIAJLy TOYHO TaK 2Ke, KaK XOJHUT
MAXMATHBIN CJIOH (IO JUATOHAJISIM), IPUYEM, Ha [epeMeleHre ¢ TPY30M Ha OJIMH KBaJpAT 3aTpadnBa-
ercs 84 JIx. Pobor «KOHB» I€peMernaercst 1o CKIaly HPbIZKKaMu ([IPeojioJieBasi pernsTCTBIs) TOTHO
TaK Ke, KaK XOJIHUT IIaXMaTHbIH KoHb (OykBoil ['), mpudem, Ha ofuH MpbIzKOK 3aTpaduBaercst 150 JIx.
NsBectno, uro kBajpatsl ¢4, d5, €6 u a6 yxke 3aHATHI TPy3aMu.

A) Ha kakom poboTe BBITOJHEe MEePeMeCTUTh IPY3 10 CKJIay J0 Gesoro Kpajapara a8?

B) s kaxa0ro 6e10ro KBajpara yKaxKuTe poboTa, Ha KOTOPOM BBITOJIHEE JOCTABJIATH IPY3bl B
TOT KBaJipar u3 KBajipara hl.

3.(10-11) PaccMoTpuM pACHOIOKEHHbIH HAa HAKJIOHHON IMTOCKO-
CTHU C YIJIOM HaKJIOHA (¢ KPYI'OBOI OJIHOPO/IHbII IIUJIMH/IP, MacCa KOTO-
poro M, a paauyc R. Ha ocu muunpa mapHUPHO 3aKPEIJIEH MasiT-
HUK ¢ Maccoit m. [leHTp Macc MasgTHUKA PACIIONIOKEH HA PACCTOSTHUH
r or ero ocu O. MagTHUK MOYKHO HMOBOPAYMBATH BHYTPHU IHIUH/IDA
BOKpPYT ocu O ¢ TOMOIIBIO JIBUTATE/IsI, YCTAHOBJIEHHOTO Ha TOH Ke
ocu.

A) Kak pacio/iozkuth MagTHUK BHYTPU IUJIMH/PA, 9TOObI BCS CH-
cTeMa HaXOIWJIaCh B PABHOBECUU HA TOH HAKJIOHHON MJIOCKOCTH?!

B) Haiiti MakcumaibHOE 3HAYEHHE YIJIA (v, IPU KOTOPOM BO3MOXKHO TaKOe PABHOBECHE.

B) KaxkoBa j0/izkHa ObITH OpHEHTANUs MASTHUKA (B aGCOJIOTHOM TPOCTPAHCTBE), YTOObI IUJTHHJID
KATUICS BBEPX MO HAKJIOHHOMN ITockocTu? VM mpu KakKuX 3HAYEHHAX YIVIa (v TAaKOe JBUKEHHEe BBEPX IO
HAKJIOHHOM IJIOCKOCTH BO3MOXKHO?
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Pemenne

1. Macca m TomamBa TPOMOPIHOHATLHA BpeMeHH t paboTsl pobora m = at. Jlo MomepHH3AIMH
10 = « - t Tlocae momepau3anuu K03 punueHT nponopuuoHajbaocTr craa pasen 0, 8a. Torma orser
a::%-lo-zz28r.
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2. A) Koub mompsiraer 10 a8 3a 6 xomos (150 - 6 = 900), cyion 3a
11 (84-11 =924), a magpa 3a 14 (65 - 14 = 910). Koub — gemesie.

B) Tepe6op BAPUAHTOB C YYETOM CHMMETPUH.

3. Ha pucynke moka3aHo cedeHume CHCTeMbl "OHJIMHIAD + MasT-
HUK " BEPTUKAJIBHOI MJIOCKOCTBIO, MEPIEHINKY/ISIPHON OCH IUJINHPA 1
MPOXOJISAIIEl Yepe3 ero cepeuny. ByjgeMm cuamrarh, 9TO MasiTHUK Jie-
JKOT B 9TOH IJIOCKOCTH. B cedeHmm, BMECTO NMHJIHH/IpA, MOJIYUAETCHA
kpyr. Hanomunwm, uro M — macca nwnunapa, R — ero paauyc (paju-
yC Kpyra), m — Macca MasTHUKA, 7' — PACCTOSHUE OT OCH IUJIMH/PA
(or Toukn O) mo meHTpa Mace MasTHUKA. L{uineap cauraercs ojHO-
DOJTHBIM, TE€M CaMbIM €ro MEeHTP MacC JIEXKAT Ha ero ocu (Ha PUCYHKe
— B nerTpe kpyra O). Haitgam paccrosiaue 7. or Toukn O (ot ocu muiuHapa) j1o nenrpa Mace C' Beeii
cucTeMbl (MUIXHIP + MASTHUK), BOCHOJIb30BABIINCH COOTHOIIEHUEM

Mr.=m(r —r.). (1)

13 Borpazkenust (1) mosydaem

Te = Jrim (2)

[IycTh MagTHHK OTKJIOHEH OT BepTHKA U Ha yroJ ¢. Torma paccrosuume ot merTpa macc C' 10 Bep-
THKAJIH, OIyIIeHHo n3 Toukn (), paBHO

resing. (3)

Paccrostaue o1 Touku P KOHTaKTa Kpyra ¢ HaKJIOHHON MPSIMOI /10 BEPTHKAJIN, OIYIIEHHOH U3 TOYKH
O, paBHO

Rsina. (4)

Torma paccrosgame ot nenrpa mace C' 10 BepTHKAJHU, IIPOXOIAIIeil depe3 TOUKY KOHTaKTa I, paBHO
pasnocTu Besmunt (3) u (4)

r.sin¢ — Rsina. (5)

MoOMEHT CHJIBI TSIZKECTH BCel CHCTeMbl OTHOCHTE/bHO TOYKHM KOHTakTa P paBeH

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

Cucrema Oy1eT HAXOUTHCS B pABHOBeCHH, Korja MoMeHT (6) Gyzer pasen myao. Moment (6) paBen
HYJTIO, KOTJIA ILJI€90
resing — Rsina = 0. (7)
Pasencrso (7) o3Havaer, 9TO BepTHKAJb, ONYIIEHHAs U3 MEHTPa Macc Beeit cucrembl C', TPOXOIUT
Jyepe3 TOYKY KoHTakTa P. Bocrnosp3oBaBimch BeipaxkenneM (6), MOXKHO 3amucaTh 9T0 YCJIOBHE B BHJIE
T
sina = 720s sin g, (8)
[Ipu ycnoBun
: mr
sin o < mSll’lQb (9)
MOMEHT CHJIbI TAZ?KECTHU OTHOCHUTEJIbHO TOYKH P HallpaBJI€H 110 4aCcoBO CTpeJikKe, U UJINHIAD MOZKeT
KaTUTBhCA BBEPX 110 HAKJIOHHOM ITOBEPXHOCTH. MaKCHMaﬂbHoe 3HAYCHNE BEJIUYUNHDBI Sinqb JOCTUTraeTCdA
npu ¢ = fracmw2, T.e. KOrjJa MasTHUK OPHEHTHPOBAH TOPH3OHTAJBHO. TakmMm 00pa3oM, MaKCHMAJIb-

HOe 3HaUYeHWe yTJia HAKJIOHA OMOPHON MOBEPXHOCTHU, MPU KOTOPOM BO3MOYKHO pPaBHOBecHe IUJINHIPA C

MagTHUKOM, OLPEAEIAeTCs PABEHCTBOM

Pasencrso (10) o3na4aer, 9T0 yroJ HaK/JIOHA OMOPHON MTIOBEPXHOCTH TAKOB, YTO BEPTHKAJIb, OIYIIEH-
Has w3 neHTpa Macc C' Beeil cucrempl (P TOPU3OHTATHHO OPHEHTHPOBAHHOM MAasiTHHKE), TPOXOINT
4yepe3 TOUKy Kacanus P. Eciau yron HakjaoHa TaKoB, 9TO

sin v < m, (1].)

TO THUTHHJD MOYKET KATHUThCS BBEPX MO HAKJIOHHOMN moBepxHocTH. PaBencrBo (11) o3Hadaer, 4To
BEPTUKAIb, ONYIIeHHast u3 MeHTpa Mace C' Beeil cucreMbl (MpU TOPU30HTAIBHO OPUEHTHPOBAHHOM Ma-
STHUKE), ePeceKaeT OMOPHYIO NPSIMYIO Bbille TOYKN Kacauus P. Vltak, st Toro, 4T00bl MUJIXHIP MOT
KaTUTBCA BBEPX 110 HaKJIOHHOM ITOBEPXHOCTH, HeO6XO,ZLI/IMbIM n JO0CTATOYHLIM dBJIACTCA YyCJIOBUE (9), a

[IpU TOPU30HTAILHO OPHEHTUPOBAHHOM MAadTHHKe — ycjosue (11).



