ONMMNUALA WWKO/IbHUKOB «MOKOPU BOPOEbEBbI TOPbI!» no ®U3UKE
3AK/TIIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2016 roaa

BUNET Ne 01 (Y®PA, 10-11 Knaccbl): BO3MOMKHbIe peLueHuA.

3ananmue 1:
Bonpoc: Ot kakux ¢akTOpoB 3aBUCUT BEJIMYMHA, TOYKA MPHJIOKEHUS M HAIpPaBJICHUE CUJIbI
Apxumena? [lpuBenuTe mpuMephbl CUTYyallMid, KOT/Ia €€ HaIllpaBJICHUE HE COBMANACT C BEPTHKAIBIO.
Mosxer nu cuila ApxuMena cOOOUIUTh OYEHb JIETKOMY TeNly B TMOKOSIIEHCS KUIKOCTU YCKOpPEHHE,
MPEBBIIIAIOIIEE YCKOpEeHUE cBOOOAHOTO nafeHus? OTBeT 00BICHUTS.
3agaua: Y3kas TOHKasi OJHOPOJHAS JOCKa JUIMHOM L =1M JIeXuT, onupasch OJHUM M3 KOHIIOB Ha
6opt Gacceitna. [Ipu 3TOM BTOpOIi KOHEII JOCKU OMYIIEH B BOY, U K HEMY MPUKPEIJICH HEOOIbIION
rpy3 (cM. puc.). Beicota 6opra Hax Bogoit h =40 cm. Koaddunment :
TPEeHUsI MEeXAy AOCKoM u OopTtom Oacceitna u =0,75. Ilpu xkakom

m
MAaKCUMaJIbHOM OTHOLICHUMU MACChl I'py3a K MaAcCCC JOCKHU XEM

J0CKa MOXeET OKOuThCsi? Bosa B OacceiiHe HemoABIKHA, TUIOTHOCTD
3 3
BOJbI O, =1r/cM”, IJIOTHOCTH A€peBa, U3 KOTOPOIO U3roTOBJIEHa Jocka o =0,5/cM”.

OtrBer Ha Bompoc: CorinacHo 3akoHy ApxuMmezna, BelIMYMHA CHUIIBI ApXuMMeZa paBHa Becy
BBITECHEHHOH TEJIOM JKUAKOCTH (BaXHO OTMETHUTh, YTO BEC MOXKET CO3/aBaThCsl HE TOJBKO CUIIOHN
TSOKECTH — 3TO CHJIA, C KOTOPOH JKHMIKOCTh, HAaXOAWMBIIAsCA HAa MECTe Tena, JeilcTBoBaja Obl Ha
OKPY’KaIOIIYI0 TEJIO >KUAKOCTh). Touka MpUIIOkKEHUs CUiIbl ApXHMeJa TOXKE COBMAJaeT ¢ TOYKOH
IPUJIOKEHHsl BECa BBITECHEHHOH XMIKOCTH, a HalpaBlIeHHE — IPOTUBOIOIOXKHO: F, HampasiieHa
HEePIEHAUKYJIIPHO MOBEPXHOCTSIM ITOCTOSHHOTO AABJICHHS B XKUJIKOCTU. 3aKOH ApXuMesa OTHOCUTCS
K PaBHOBECHIO Tejla B JKMJIKOCTU — €CIM TEJIO JBUXKETCS C YCKOPEHHUEM, TO M BEJIMYMHA CUJIbI
Apxumena usMmeHsiercsi. B yacTHOCTH, Aake OYEHb JETKOMY Tely B IOKOSIIEHCS KUAKOCTH CUia
Apxumena HE MOXXET COOOIIUTH YCKOPEHHE, IMPEBBIMAIONICe YCKOPEHHE CBOOOTHOTO TAJICHHS: B
CaMoM JieJie, BCIUIBITHE JIETKOIO Tejla MPOUCXOAUT 33 CUET BBITAJIKUBAIOLIETO JEHCTBUS JKUIKOCTH,
KOTOpasi OIYCKaeTcsi MOoJ JCHCTBUEM CHJIbI TSKECTH, U IOITOMY HE MOXET IE€pPEMEIaThCsl C
YCKOpPEHUEM, MPEBBIILIAIOIMNM (.

MaxkcuMajibHasl OlleHKA: S5 0aJI0B.

Pemenne 3amaum: J[ocka MOMKET NMOKOWUTHCA MOJ JEHCTBHUEM CHIIBI TSKECTH, BECa Ipy3a, CHIIBI
ApxumMena v cuibl B3aMMOAEHCTBUSI ¢ OOpTOM OacceiiHa, SIBIAIOIIEHCS CYMMOM CHUJIbI HOpMalbHOM
peakuuu 60opTa U cuibl TpeHus (cM. puc.). Ecin o -
YToJl HakjJOHa JOCKHM K TOPU3OHTAIM, TO PaBEHCTBO
HYJIO CYMMBbI TOPHU30HTAJIBHBIX NPOEKIHUI CUJI JaeT
Nsin(a) =F, cos(@) = F,, =N -tg(e). Tax kax

cuia Ttpenus mokost Fo <N, TO nocka Moxer

MMOKOUTHCA TOJIBKO TP tg(ax)<u. C npyroii

CTOPOHBI, yroJia a JOJIXKECH YAOBJICTBOPATH
YpPaBHCHHUIO MOMCHTOB OTHOCHTCJIBHO TOYKH OIIOPEBI

L' L h
nockn O: +F,| L- —Jcos(a) — Mg —cos(ax) —-mgLcos(x)=0, tme L'=L-——— — nnuHa
2 2 sin(@)
. L'M  p, L’
IOrPY)XEHHOW B BOJAY YacTW JOCKHM, W cuna Apxumena F, =p\V, 9= p,0 T = — T Mg.
P P

M h?
Takum o0pa3zom, M1l L? - —L?|-mgL=0, u U3 3TOr0 COOTHOIIEHHS HAXOIHUTCS
2L | p sin“(«)
2
o Po h
CBSI3b MAcChl Ipy3a C yrjoOM HakKJIOHA JOCKM B paBHOBecHH: M=-—_—|—|1l-—————1-1| Kak
2| p L®sin“ ()



BHUJIHO, MaKCHMaJlbHasi BO3MOXKHAsI Macca Ipy3a COOTBETCTBYET MaKCUMAaJIbHOMY BO3MOXKHOMY YTITy

2 2 2
O e = AICHY (1) = SIN% () = ’u—z,nnoaTomy xmale £o 1—% -1 :i.
1+ u 2| p uL 18
2 2
OTBET: %y = =| 20 1= XA 411 0056,
2| p uL 18

MakcumaiabHas ounenka: 20 0ajL10B.

3ananmue 2:
Bompoc: UYemy MoxeT ObITh paBHa TEIUIOEMKOCTh OJIHOTO MOJIS MIEALHOTO ra3a B M30XOPHOM U
n300apHOM mporeccax?
3agaua: [locTosiHHOE KOJMYECTBO HJCATBHOTO Ta3a YyYacTBYET B o4
nporiecce, TuarpaMMa KOTOporo rmokasaHa Ha pUCyHKE B KOOpAMHATax
naBieHre-o0beM. V3BecTHO, YTO TpH HM30XOPHOM HArpeBaHUM Ta3
MoJTy4aeT KOJIMYECTBO TemioThl, paBHoe Q =60xk/[x, a mocie

M300apHOTO pACHIMpeHHs TeMIepaTypa ra3a CTaHOBUTCS B N =9
pa3 Ooublie HaMMEHbINeH (1 Bcero mporiecca). Haitaure padoty
ra3a npu anuabaTUYecKOM paclIupeHud. JIMHUM, MOKa3aHHBIE MyHKTHPOM — MpsiMasi, TPOXOISIIast
gyepe3 Hayallo KOOPAMHAT, U U30TepMa.

V<

OT1BeT Ha BOIIPOC: TermnoeMKOCTh HUACAILHOIO T'a3a B H30XOPHOM IIPpOHECCE OMpPCACIIACTCA TOJIBKO

o | . o
M3MEHEHUEM €r0 BHYTPEHHEH DHEPIWH, IIO3TOMY C, = E R, rme 1— uymcino cremeHerd CBOOOJIBI
MOJIEKYJIBI: =3 I OJHOATOMHOIO MJAEAJIBHOrO rasza, 1=5 s JBYXaTOMHOTO, i=6 ma
MHOT0aTOMHOTO. B I/1306apHOM Imponuecce TCIJIOCMKOCTh YBCIIMUUBACTCA 3a CHCT COBepHIaeMOﬁ rasom
i+2

pabortel, nostomMy ¢, =C, +R = — R.

MaxkcuMajbHas OlleHKA: 5 0aJ1J10B.

Pemenue 3agaun:  3aHymMepyeM TOYKM Ha JuarpaMMe TakK, Kak I0Ka3aHO Ha pucyske. Ilpu
anuabatuyeckoM pacmmpenuu Q,, =A,, +AU,, =0=A,, =—-AU,,. U3

JqUarpaMMmbl  BHJTHO, 4yTO T,-T,=—T,-T,), U T03TOMY

|
A, =AU, =§VR(T s —T1,). C npyroii CTOpPOHBI, TEIUIOTa, MOTyYeHHAs

Vv
ra3oM INpH HW30XOpHOM HarpeBaHuM Q =Q, = EVR(T 5 —T;). C yuerom
VS p3 T2 T3
TOrO, YTO JIMHHUA 1-3 MPOXOOUT dYepe3 Hadalo KoopauHar, — =-—=K, mostomy —=—=K
V1 pl Tl T2
Kpome Toro, sicHo, 4YTO MHHHMajdbHas TeMmIepaTypa B mpomecce — 310 T,. [lostomy

T_3=n=k2:>k=\/ﬁ. Takum o6pasoM, Ay _To=T, _n=+n =+n,
T Q T -T, \/— 1
OTBET: A,, =+/nQ =180 k.

MakcumaiabHas ounenka: 20 6aj10B.

u A, =+/nQ =180 kJIx.

3aganue 3:
Bonpoc: Yemy paBHa NOTEHLMAIBbHAS JHEPIUs HIIEKTPOCTATUYECKOIO B3aUMOIECHUCTBHUS YETHIPEX
OJIMHAKOBBIX TOYEYHBIX 3aps/I0B (|, PACIIOIOKEHHBIX B BEPIIMHAX KBaJpaTa co CTOPOHOU a ?
3agaya: Tpu ManeHbKUX OJMHAKOBBIX 3apsHKEHHBIX MIAWOBI CO€AMHEHBI MOMAPHO JBYMsI JIETKUMU
HepacTsLKUMBIMA  HUTAMH JauHOH |y =40cM m ogHOW ynpyroi pe3sMHKOW, JIMHA KOTOPOH B

HeZe(OPMHUPOBAHHOM COCTOSIHMM Takke paBHa |, (cmma

lo YOPYTOCTH PE3UHKH IponopuuoHainbHa aedopmanuu). Eciu
» /\ TIOMECTUTH MX Ha I7IajIKyi0 TOPU3OHTAIBHYIO TOBEPXHOCTE, TO




B COCTOSTHMHM TIOKOSI JUITMHA pe3uHKu Oynet paBHa | =50 cM. YaepikuBas maiiObl, pe3UHKY IIEPEBOISIT
B HeleOpPMHUPOBAHHOE COCTOSIHHE (TakK, YTO IMIaiOBl 00pa3yrOT PaBHOCTOPOHHUU TPEYTONbHUK) H
OTITYCKAaIOT NIaii0bl 6€3 HayaIbHON CKOpOCTH. []0 Kakoi MakCHUMalbHOM JUTMHBI PacTSHETCS PE3NHKA B
xone nanpHenmero aBmwkeHus? Kakoil OyaeT MakcHMMallbHash CKOPOCTh «CpeAHei» 1man0bI?
[uknudeckas yacToTa KojaeOaHuil 0THOH 11aii0bI Ha pe3uHKe paBHa @ = 20 ¢t

OTtBer Ha BOIIPOC: IloTenumanbHast SHEPrud onpeacyicHa ¢ TOYHOCTBIO 0 IMOCTOSAHHOTO CliaracmMoro,
IIO3TOMY CHadalia H€O6XOI[I/IMO OMpeCaACINTh €€ OJHO3HAYHO: KaK 3TO OOBIYHO Je€J1acTCsa AJId CUCTEMBI
3apsAJ0B KOHCYHBLIX pPasMCpoOB, GYI[CM CUUTaTb, 4YTO HYJICBAd NOTCHUOUAJIbHASA SHCPTHUA OTBCUACT
Pa3SHECCHUIO BCCX 3apsA10B Ha 0ECKOHEYHOCTb. Torz[a IIOTCHIHAJIbHAA SHCPIus BSaPIMO,I[efICTBPIH

§ 0,0
Ka)K10H mapwl 3apsios pasHa U; = ———. B kBanpare ectb 4 mapbl 3aps/i0B Ha PacCTOSHUM & , U 2
Are, i
Hapbl — Ha paCCTOHHI/II/I a\/—. 3HaLH/IT, ITIOJIHAsA BHCpFI/IfI B3aHMOI[CI>iCTBPIﬂ
2 2
q q (4+J3q

U=4 +2

4re,a 47[806\\/_ 4re,a
MaxkcumMajbHasg olleHKa: 5 0a/10B.

Pemtenne 3agaun; B COCTOSHMM TOKOSI CHIIBI AJIEKTPOCTATUYECKOTO OTTAIKHBAHUS KAXKIOU ITapbl

1aii0 ypaBHOBEIIMBAIOTCS CHJIOW HATSDKEHUS HUTU WM CHJIOW YIIPYTOCTH PE3WHKH, CBSI3BIBAIOIICH

ux. Ecim Q- 3apsag xaxmod w3 maitd, a kK — KodpPuUMEHT KECTKOCTH PpEe3HHKH, TO
2

k(l-1,)= - Korma maii0pl OTHYCTUIM W3 TIONOKEHUS «IPABUIBHBIA TPEYrOJBHUKY, OHH
0

CTalM JIBUTATbCS, pACTATHBAs PE3MHKY. B CHIIy CHMMETpHM CHCTEMBI SICHO, YTO «IICHTPaJbHAs»

maiiba (HaxoasIasicss MeX/1y HUTSAMHU) ABMXKETCS TOJBKO BJOJIb

ocu Yy, a «KpaﬁHHe» [Ial0Bl MUMEIOT OAHMHAKOBBLIC IIO BCINYHNHC y

CUMMETPHYHO HAIPaBJICHHBIE CKOPOCTH (CM. PUCYHOK, Tae U — D
CKOPOCTb ILEHTpalbHOM mIaiiObl). B cuily 3akoHa coxpaHEeHUs _u/, X
UMITyJIbCa Y-KOMIIOHEHTBI CKOPOCTEH KpalHUX IIaid paBHBI 7 >
Yl -
u v Vv
v, =2 M, TaK KaK HUTH OCTAIOTCS HATSIHYTBHIMH, TO MPOCKIUH
CKOpOCTEeH MIail0 Ha COEAMHSIONIYI0O MX HHUTh JIOJDKHBI OBITh
2 2
3cos()  3ylg —X
paBHbL: U CO0S(@) =V, sin(a) —V, cos(ar) =V, = u= U (3mecb X — KOOpAHMHATA
2sin(«) 2X
«IpaBoi» mai0bl). 3HAYNUT, KHHETUYECKYI0 SHEPrHI0 CHCTEMBI MOXKHO BBIPA3UTh Yepe3 CKOPOCTh
. mi? . mv?  3mu? 31 - 2x?
cpenHei manoe: Eyg = 5 +2 5 = 2 5 [loTeHIManbHYIO SHEPTUI0 CHUCTEMBI
X

yA0OHO ONpeAeUTh TaK, YTOOBl OHA PaBHSJIACH HYJIO B HAayaJlbHOM IIOJOXEHUH CHCTEMBI (TIpH
2 2 2
kx-1p)" 9~ 4«

Hee(hOpMUpPOBaHHOHN pe3uHke): E, = 5 5 po—
negX  Ansgl,

. Beipa3uB 3x1ech 3apsn ydepes

k(@x-1y)

oX
npeHe6peraTL HU3JTy4YCHUCM. Torma MakcumasnabHas JIMHA PE3UHKN 6y,HCT COOTBCTCTBOBATb MOMCHTY

2 _lo, Fd=l) o
2

I, momyanm: E ; (X) =———=[I (= lo) —1ox(2x —1y)]. IIpn u3ydenun nBxeHus maitd Oynem

OCTaHOBKM 1maif6, xorma E,;(X)=0=x HyxHoe Ham 3HaueHHe

21,
COOTBETCTBYET IOJIOKUTEITFHOMY KOPHIO 3TOr0 ypaBHeHHUs. ClemoBaTeilbHO, MaKCUMAalbHAs JTHHA
l, 812(1 - Io)
pe3uHkH |, =2X= E3 1+ |1+ ——5—— |~ 60,6 cm. MiamMeHeHHE CKOPOCTH B MPOLIECCE ABUKCHHS

0

maiié MOXKHO HAWTH U3 3aKOHA coxpaHeHus sHeprun E, + E;; = 0. 3nauur,



u? = 2k x(2x —1y)
3ml, (31¢ - 2x?)

[12(1=1p) = lox(2x—1)].

1231 -1
2 X (I-1,) 25
SAcHo, yTO —=®", U, e€clid BBECTM OOO3HAYEHUWE Z=-—, U Yy4eCTh, UYTO — 3 T
m Iy s 64
BBIPKEHHE JIJIS1 CKOPOCTH CPEHEHN MIaiObl TPUHUMAET BU]T
2
u(2) = oly, [z2(2z-1)(25+ 64z -12827)
4 6(3-2z 2 )
MakcuMyM CKOPOCTH COOTBETCTBYET MaKCUMyMY 3TOU QyHKIMH. Pa3yMHBIM MPUOTMKEHUEM IS €T0
BBIYMCIICHHS SBJISICTCS HCIIOIB30BAHUE TOTO COOOPaKCHMS, YTO KWHETUYECKAs SHEPTUS CUCTEMBI

MakCuMaJlbHa B MOMCHT IIPOXOXKJICHHUA IOJOXKCHHUA PABHOBECHUA, TO €CTh IPU Z = —— = —. 3Ha‘II/IT,
lo
MaKCHUMAJIbHAasA CKOPOCTb cpez[HefI IIaHOBI JOJIDKHA AOCTHUIaTbhbCA BOJIM3H STOr0 3HAYECHHUS. Tor/:[a

U ~ Saly ~ 0,84 m/c.

T 4142

I -1
OTBET: makcumanbHas JumHa pe3wHKd |, = EO 1+ |1+ —30) ~ 60,6 cM, MakcHMaJIbHas
0
CKOPOCTh cpenHen 12l 0bI COOTBETCTBYET MaKCHUMyMy byHKIIU
oly |2(22 -1)(25 + 64z —1282° 50l
u(z) = 40 ( X ) , 1 IPUMEPHO paBHA U, ~ 2% 0,84 m/c.

6(3-222) T 4142

MakcumajibHas oneHka: 20 6a/u10B.

[NPUMEYAHUE: Ha camoMm aene u3-3a TOro, 4TO PACIPENCICHUE KUHETUYECKON SHEPrUU MEX]y
maiibaMy 3aBUCUT OT KOHQUTYpAIIMH CHUCTEMBI (3TO BUAHO #3 (DOPMYNBI UIsl KHHETHYECKOM
SHEPIUH), «HACTOAIIMI» MAaKCUMyM HEMHOro cmemieH: Zz, ~0,659, u U, ~087mM/c. Ho Takas

TOYHOCTDH B PCHICHHWU HA OJIUMIIMAAC HE Tpe60BaJ'IaCI>.

3aganue 4:
Bonpoc: Uto HYXHO caenath JUIsl TOro, 4ToObl MONEPEYHOE YBETUUYEHHUE H300pa’keHHs IIaMEeHU
CBeYM, HaOJII0JJaeMOr0 Yepe3 PacCEeMBaIOLIYI0 TOHKYIO JIMH3Y, YMEHBIIMIOCHh — MPUABUHYTH JIMH3Y K
CBeue WM OTOJABUHYTH OT Hee? OTBET OOBSICHUTD.
3agaya: C noMOIIbIO TOHKOM JMH3bI HAa HKpaHe IOJIYy4eHO H300pakeHWe HUTH HEOOJbIION
JIAMITOYKH, Pa3BEPHYTOW MEPIEHAUKYIAPHO OCH JUH3bI, ¢ yBenuuenuem |I'|=2,5. Korma skpan

NpUIBUHYIIM K JIMH3C Ha PACCTOSHHUC S=8CM, TO OJId IMOJY4YC€HHUA HOBOT'O YCTKOI'O I/I306pa)KCHI/I$I
JIaMITIOYKY HNpUIIIOCH CABUHYTH BIOJIb OCHU Ha PACCTOAHUC 5'21,6 cMm. Kakum craio YBCINYCHUC

M300paxeHus?

OTtBer Ha Bompoc: PaccenBaromiasi JiMH3a CO3JaeT
MHUMO€ H300pakeHHue miaMeHu cBeud. Kak BUIHO
U3 TOCTPOEHUS, TpHU MPUONMIKEHUH JHMH3BI K
00BEKTYy, TIOTIEPEUYHBI pa3Mep €ero MpsSIMOro
MHHMOT'O M300paxeHHs YBEJIMYHUBAETCS.
CrnenoBaTenbHO, JUIsl YMEHBIICHHS TIONEPEYHOTO
YBEJIIMYEHUS  W300paXeHHs]  IUIAMEHH  CBEUH
HeO6XOJII/IMO OTO}IBI/IHyTI) J'II/IH3y OT CBCUHU.
MaxkcuMaJbHas OlleHKa: 5 0aJJI0B.

Pemenue 3amaum: I[lockonpky m300pa)keHHWE TOJydaeTcs Ha JKpaHEe, TO OTO JICUCTBUTEIHHOE
n300pakeHue, JIMH3a SBJSETCS COOUpArOIIel, U HUTh JJaMITbl HAXOAUTCS OT JIMH3BI HA PacCTOSTHUU A ,



npeBblIaomeM (OKYCHOE pacCTOSHHUE JIMH3bL F . N

b
1 1 1
W3 ¢dopmynbl JTUH3BI _+B=E CIEeNyeT, 4To !
a D + el - - - - - -

__aF M a= _bF_ [TosTOMy  MOJIYJIb ' a
a-F b-F Y Y \ %
b F b-F
yBenuuenus | I |= [b] = =——. Hcnone3ys
la| a-F F

. b-s-F s s
3Ti  (GOpMyJbl, HaigeMm, YTO HOBoe yBenuuenue |I7|= —F =T “F — E =T|-|T"| wu

1 a+s'-F 1 s s 1 1 |T|=|T"]

OJTHOBPEMEHHO — = =—+_—=>—-=————="—""""— (4CHO, 4YTO IpH
[T F iy F F I [C T

NpUOIMKCHUN dKpaHa K JIMH3€E, T.€. IPU YMEHBIIEHUH b, paccTosHHE & O/KHO YBEJIMUYMBATHCS). B

S S
pesynbrare Haxogum: — =|['[| T ||V |z ——=

S s"|T|

S
OTBET: ||z ——=2
s'|T°|

MakcumaiabHas ounenka: 20 6aj10B.

NUTOI'O MAKCUMAJIBHAS OLHEHKA 3A PABOTY: 100 6axnos.



