O/IMMNUAAA WWKO/IbHUKOB «Pobodect» no PUSUKE

3AKNIIOYUTE/IbHBINA (PUHAJIbHBIN) 3TAN 2024 roga, TEOPETUMECKUIA TYP
BUNET Ne 01 (11 knaccol): BO3MOXKHbIE PELUEHMA U KPUTEPUU NMPOBEPKU

3ananue 1:

Bonpoc: Ilo ropu3oHTanbHOM MOBEPXHOCTH CKOJIB3UT TOHKUM OJHOPOJHBIN CTepXKEeHb JIMHBI L ¢ Maccoit
M. B HEKOTOpBIE MOMEHT BPEMEHHU MI'HOBEHHAsl OCh BPAILCHHS 3TOrO CTEP)KHS NEPECEKAaeT €ro B TOYKE
paccrosauu L/3 oT omnHoro m3 ero xKoHUOB. KoauIMEeHT TpeHHs MEXIY CTEp)KHEM H IOBEPXHOCTHIO
paBen u = 0,36. Haiigute BenuMunHy MOMEHTa CHJI TPEHHUS, JACUCTBYIOIIUX HA CTEPKEHb CO CTOPOHBI
MOBEPXHOCTHU B 3TOT MOMEHT BPEMEHHU. Y CKOPEHHE CBOOOIHOTO MAaJICHUsI PaBHO (.

3agaya: Jlns 1TOBOpPOTa OCH  BpalICHUST MOXHO  HCIOJB30BaTh
@pukyuonnyro nepeoauy (3a c4er TpeHus). B KOHCTPYKIIUH, TTOKa3aHHOU
Ha pHCYHKE, JIBa BaJMKa C IIEPOXOBAaTOW OOKOBOW IOBEPXHOCTHIO,
uMerone GopMy YCEYCHHBIX KOHYCOB, PaBHOMEPHO MPHIKATHI JPYr K
ApYyry 1O JHHUU CONPUKOCHOBeHMs. OCH BpallleHHsS BAJMKOB B3aWMHO-
MEPICHIUKYISAPHBI ¥ 3a(UKCUPOBAHBI B 3TOM IOJIOKEHUIO C MOMOIIBIO
[IAPUKOIOAMIMITHUKOB. KOHYC ¢ MEHBIIMM pajnycoM OCHOBaHHs 2
BpAIIalOT PaBHOMEPHO C IMOMOIIBI0 BHEIIHETO MPHUBOJIA C YIIIOBOW CKOPOCTBIO (g, KOHYC C OOJBIINM
pannycoM OCHOBaHUS 3 HE Harpy)XeH U B YyCTAHOBUBIIIEMCS PEXKHME BPAILAETCS C HEKOTOPOU MOCTOSHHOM
YIJIOBOM CKOPOCThI0. Haliiure 3Ty yrioByr CKOPOCTb.

OTtBer Ha Bompoc: Pa3nenym MBICIEHHO CTEp>KEHb HA JBE YacCTH, JIEKALUME MO Pa3HbIE CTOPOHBI OT
MIHOBEHHOM OCH BpalleHHs. Tak Kak Ha TOPU30OHTAIBHOM IMOBEPXHOCTH CTEPKEHb NPUXKAT K HEH
PaBHOMEPHO, TO Ha KAXK/YIO YacTh ACHCTBYET YaCTh IMOJHOW CUJIbI TPEHUSI CKOJIBKEHUSI, COOTBETCTBYIOLIAS
JI0JI€ MTOBEPXHOCTHU IIOLIAAM OMOPbI 3TOW YacTU. 3HAYUT, BEJIMUMHBI CHJI TPEHUS! CKOJBXKEHHUS JUIS ITHX
yacTel cTepskHs paBHbI 2-umg/3 u umg/3. ToukaMu MPHUIOKEHUS ITUX CHJI SIBJISIOTCS CEPEAUHBI YacTel
CTEPIKHSI, TaK YTO MX IUICYH 10 OTHOLICHUIO K MTHOBEHHO# ocu paBHbI L/3 u L/6 coorBercTBeHHO. O6€C 3TN
CUJIBI TOPMO3SIT BPAILlEHUE CTEP>KHS, 1 CYMMApHbII MOMEHT CHJI PaBEH

M = 2’umg£+ﬂmg£:£umgL:m—gl'.
3 3 3 6 18 10

Kpumepuu nposepku:
Hcnonb3yercs uaest pa30MeHus: CTEp)KHS Ha JBE 4YacTH, JISKaIIKUe MO pa3Hble CTOPOHBI OT 1
OCH BpaIICHUs
[TpaBUIbHO yKa3aHbI BEJTMYUHBI CHII TPEHHUSI, JEUCTBYIONINX HAa KAKIYIO YaCTh CTEPIKHSI 2+2=4
ITpaBMIIbHO yKa3aHbl IUIEYU 3TUX CHJI 1+1=2
JlaH paBUIIBHBIN OTBET 3
BCET'O 10

Pemienue 3agaum: Tak Kak «HWKHHID)» BaJUK BpAIACTCS B YCTAHOBUBILIEMCS PEXKHMME C ITOCTOSIHHOW
YIJI0BOM CKOPOCTBIO, TO CyMMa NPWJIOKEHHBIX K HEMY MOMEHTOB CHJ (2 3TO MOMEHTBI CHUJ TPEHH,
JEHCTBYIOIMX CO CTOPOHBI BEAYIIETO «BEPXHETO» BajKKa) paBHA HYII0. CyMMapHBIi MOMEHT 3THUX CHII
OOHYyJIsIeTCsl M3-3a U3MEHEHUS PaJycoB MoBepxHocTel. Ecnu BBecTH
KOOpJMHATY X CEYEHHH BAJIMKOB, TO MOXHO 3aMETUTh, YTO C POCTOM
X paguyc BpAaLEHUS TOYKH ITOBEPXHOCTH «BEPXHETO» BaJlKa

X
yObIBaeT mo 3akoHy I(X)= r(Z——j, a «HIKHEro» — IO 3aKOHY
r

X
r,(X)= [3- ?j [loaTOMy y pa3HBIX KOHIIOB BaJIMKOB COOTHOLIEHHE

JUHEUWHBIX CKOPOCTEH MX TMOBEPXHOCTEH pAa3iIM4YHO, TO €CTh
BpaII€cHUEC BAJIUKOB IMPOUCXOAUT C MPOCKAIB3bIBAHUCM. Pazmmuno n
HallpaBJ€HUE MPOCKAIb3bIBAaHUSA, & 3HAUWT, PA3JIMYHO HAIpaBIECHUE
cun  TpeHus! IlockOmbKy HA  KaXAblii WHTEpBA]  JIMHUU
COTMPHUKOCHOBEHHsI C MpOeKImeil OX [elCTByeT OAMHAKOBAs IO BEIMYMHE CHJIA MPIDKATHUS, KOTOpas
COCTaBJISIET OT IMOJHOM Cuiibl F /101110, TPONOPIHMOHANBHY0 OX, TO BEIUYMHBI CHJI TPEHHS CKOJIBKCHHUS,

. X
NEACTBYIOINX HA yYaCTKM C pA3HBIM HANPABIECHHEM IIPOCKANb3bIBAHMS, paBHEl F = 4F =% n
r



F.=uF (rme X, — KOOpAWHATA CEYCHHUS, B KOTOPOM KaueHHE BaJHKOB JIPYT MO APYTY MPOUCXOTHUT

0e3 mpockanb3biBaHWs). Touka NPUIOKEHHS KKIOW M3 OTUX CHJI COOTBETCTBYET CEpeAMHE

1 X
COOTBETCTBYIOILIETO Y4aCTKa COIIPUKOCHOBEHHUS, TaK YTO IJIEYH DTUX CHI I_= E (Br+3r—x,)=3r— 70 U

5 X
r.= E (2r+3r—x) = E r— 70 COOTBETCTBEHHO. 3HAUUT, YPAaBHEHUE PABHOBECHUS MOMEHTOB CHJI HUMEET
BHUT
X X r—-X,(5 X
uF =2 3r -2 | = uF 0l Zr -2
r 2 r 2 2

X
COKpaH_IaH O6IJ_II/IG MHOXUTCJIIW, HNPpUXOAUM K YPABHCHHUIO OTHOCHUTCIBHO BCJIIMYUHBI = -0 .
r

72 -6z +g= O0=>z= 3—4% (Mbl BBIOpanmu KopeHb MeHblle 3). Panumychl BaJMKOB B 3TOM CEUEHUU

13 13 .
Xy )=rl,—-1| u r,(X,)=r,/—, a ycloBHE OTCYTCTBHS IPOCKAJIb3bIBAHHS IIO3BOJSET HANUTH
1\%o 5 2o 5

. () 2
OTHOLLIEHHE YIIOBBIX CKOPOCTEH: I (Xg )y = y(Xg ) 0, = —2=1-, /E ~ 0,608. Uraxk,

Wy
2
w, =|1-.|— | vy, =0,608w,.

13
Kpumepuu nposepku:
VYkazaHo (MCTOJB3YETCS B PEIICHHUH), YTO HWKHUN BaJIMK BPAIAETCS MO JEHCTBUEM CHJI 1
TpeHus
VYkazaHo (MCTIOJIb3yeTCs B PEIICHUH ), YTO CYMMAapPHBI MOMEHT CHJI TPEHUS, IEHCTBYIOIINX 3

Ha BEJIOMBIN «HUXKXHHUM BaJIMK, paBCH HYJIIO

3amucanbl TPaBHIBHBIC BBIPAKCHUS ISl PAIUyCOB BpAICHHS COMPUKACAIOUIMXCS TOo4Yek | 1+1=2
MOBEPXHOCTEH BannkoB (aHaioruunbie I(X) u r,(X))

Haiinensl BeIWUMHBI CHUII TPCHUH, ,[[eI>'ICTBy}OH_II/IX Ha YYaCTKH C PA3HBIM HAIIPABJICHUCM 1+1=2
IMPOCKaJIb3bIBAHU A

Halinensl miednm cuin TpeHMs], AEHUCTBYIOIIMX HA YYacTKM C pa3HbIM HampaBieHueM | 1+1=2
MIPOCKAJIb3bIBAHUS

[lonyyeHo mnpaBWIBHOE ypaBHEHWE i1 KOOPAMHATHI CEUEHUS BAJIMKOB, B KOTOPOM 2
MIPOMCXOJUT KaueHue 06e3 MPOpCKaIb3bIBAHUS

[Tonyuyena npaBuibHas Gopmysa s OTBETa 3
BCEI'O 15
3aganue 2:

Bonpoc: UYemy paBHa TEMIOEMKOCTh OJHOTO MOJIi OAHOATOMHOIO HJEallbHOTO Ta3a B Ipoliecce, B
KOTOPOM JIaBJI€HHE U3MEHSIETCS MPSAMO MPONOPIHOHATIBLHO 00beMy? OTBET 000CHOBATH.

3agaya: PabouuMm TenoM TEIUIOBOM MAaIIUHBI SBJISETCS TOCTOSHHOE KOJUYECTBO OJHOATOMHOTO
uaeanbHoro rasza. L{ukn pabodero Tena COCTOMT M3 TPEX MPOLECCOB, B OAHOM M3 KOTOPBIX MOJIpHAs
TEIIOEMKOCTh ra3a paBHa C; = 2'R (rme R — yHuBepcanbHas ra3oBasi OCTOSIHHAS), BO BTOpoM C; = 3-R/2, a
B TpeTheM C3 = 0. M3BecTHO, 4TO MOIYNb PabOTHI ra3a B TpeTheM Ipolecce cocTaniseT 24% oT paboTbl
rasa B poriecce 1. Onpenenure KII/ nukna.

OtBer Ha Bompoc. [ Takoro mporiecca 3aBHCHMOCTh gaBieHust or oobema P(V)=Kk-V . [Tosromy

paboTa mpu paclupeHuH raza or ooOvema V; 10 V, BbUHCIAETCS Kak IUIOIIAAb Tpareuuu:

kV, +kV,
2

k
A= Vv, -V = > (V7 —V;%). C yuerom yparenus Menneneesa-Knaneiipona remmneparypa rasa



T= v = LV 2 tak uro A= R (T, -T)= ﬁAT . Tak kak M3MCHEHHWE BHYTPEHHEH HHEPIrUU rasza
R OIR 2 2
3R

AU = ——AT , 1o, ¢ yuerom | Hauana repmogunamuku Q = A+ AU , Haxoaum:

Q:BAT +%AT =2RAT = ¢ :i:ZR.

2 2 “OVAT

Kpumepuu nposepku
3anucaHa B aHATUTHYECKON (hopMe 3aBHCUMOCTD JIaBJICHUS OT 00beMa 2
[TpaBunbHO 3amucana ¢opmyna | Hagana tepmomunamuku (AQ yepe3 AV u Ap wim 3
HKBUBAJICHTHOE COOTHOIIICHHE)
ITonyuena npaBunbHas cBsA3b AQ ¢ AT A npou3BOJIBHON TOUYKH ITpoLiecca 3
JlaH npaBUIBHBINA OTBET 2
BCET'O 10

Pemenne 3amaum: 113 orBera Ha BOIPOC MOHATHO, YTO IEPBBIM IMpoLECC — MPOLECC C U3MEHEHHEM
JABJICHUS MPOIOPLUUOHAIEHO 00beMy. SICHO Tak)kKe, 4TO BTOPOU MpPOIECC — U30XOPHBIN (paboTa B HEM He
COBEpIIaeTCA), a TpeTuil — aaunadarnueckuii. [lockobKy MOTySIb pabOTHI Ta3a B aiuadaTHYECKOM Tpoliecce
MeHbIIIe pa0OTHl B MPOIECCE C JMHEHMHON 3aBUCHUMOCTBIO JaBIEHUS OT 00beMa, a MOAYJIb M3MEHEHUs
o0beMa B JTHUX MpoIleccax OJMHAKOB, TO TpaduK MepBOro mporecca Ha pPV-
auarpaMme JIeKHT BbllIe rpauka TpeTbero, W AuarpaMma IHKIa HMeEeT BUI,

MOKa3aHHbII  Ha  pucyHke. Takum  oOpasoM, mnonHas  pabora B
mukie A=A +A, =A—| A, |=0,76-A. TI'az3 momydaer TemwIio OT HarpeBaTeis
TONbKO B mepBoM mpoumecce  P=Kk-V, B koropom pabora rasza
"4
>

A:k\%(\/z—vl)%mvz) n AUlng(pV)=gkA(\/2)=3A1, TO ecTb
Qu =4A,. B utore nonyuaem, uro 77 = QA = % =19%.
H

OtBer: 17 =19%.
Kpumepuu nposepku:

YkazaHo, 4To nporecc 2 — U30X0pa, a mpouecc 3 — aguadaTta 1+1=2
YcTaHoBneHo, 4To 1 — npoliecc ¢ JIMHENHHOM 3aBUCUMOCTBIO JJaBJI€HUs OT 00beMa 2
VYkazaHo, yTo rpaduk IepBOro mporecca Ha pV-guarpamme JIEXKHUT BblIe rpaduka 2
TpeTbero (MM MHBIM ciocoOoM ykazaHo, uto A >0,a A, <0)

I[Tpasunsro Haiinens! JIIOBBIE JIBE u3 TPEX Benmuuunn: A, Qy nmm Qy 3+3=6
Hcnonb3yetcs npaBunbHas popmyna anst KI11 (uepe3 HaliieHHbIE BETMUUHBI) 1
ITony4yeH npaBUIIbHBIN YUCICHHBIN OTBET 2
BCEI'O 15
3aganue 3:

Bonpoc: HeGonpioii maiibe ¢ maccoit m u 3apsaom >0, Haxoxasieics Ha IEpOXOBATON HENpPOBOAILEH
HAKJIOHHOM IUIOCKOCTH, COOOIIEHa CKOpocTh Vo. B o0mactu pacnosiokeHus IUIOCKOCTH CO3/IaHO
OJTHOPOJIHOE MOCTOSIHHOE MarHUTHoE 1oJie ¢ nHaykiuei B. ITocne ckonpxkenus 6e3 oTphIBa MO MIOCKOCTH
mraiiba OCTaHOBMJIACH B TOYKE, HAXOJAIICHCS HH)KE CTapTOBOM TOYKM IO BBICOTE Ha paccrosHue Ah.
Haiinute paboThl 1ByX AEWCTBYIOIMX Ha mai0y cui — cuibl TpeHus U cwibl JlopeHna Ha BceM MyTH
11aif0bl OT cTapTa 10 ocTaHOBKH. [lonspuzanneli 1 HaMarHHYMBaHUEM IMOBEPXHOCTU MOKHO MpeHeOpeyb.

3amaua: [ImockocTh U3 Bompoca cocTapisieT yroi a = arcsin(0,6) =~ 36,87° ¢ ropu3onToM. M3BecTHO, YTO
BEKTOp WHAYKIIMM MAarHUTHOTO TIOJS TEPIEHINKYISIPEH TUIOCKOCTH, a B
KO3 GHUIMEHT TpeHus mailsl o ockocts ¢ = 0,75. JlonoaHUTENbHO gl

K MarHUTHOMY HOJIO B OOJACTH PAaCHOJOKEHHS IUIOCKOCTH CO3JaJH
OJHOPOJHOE TMOCTOSIHHOE DJIEKTPUYECKOE II0JIe, HalpaBICHHOE
TOPU30HTAJIIFHO ¥ TMapauiedbHO MIOCKOCTH. OKa3ajaoch, YTO MPH CTApTE MOA YIJIOM 1 = @ K BEKTOpY
HaNpsSHKEHHOCTU 3JICKTPUYECKOTo MOJs (CM. PUCYHOK) €O CKOPOCTBIO Vi = 2 M/c miaiiba JBMXKETCS
paBHOMEpPHO ¥ npsMoinHeitHO. [Ipn HeOOIBIIOM U3MEHEHNH BENWYMHBI HANPSHKEHHOCTH 3JIEKTPUIECKOTO
MOJISl HAIpaBJICHUE, BIOJb KOTOPOTO BO3MOXXHO PaBHOMEPHOE JIBWKCHHE IIAiObl, N3MEHUIOCh — TENeph




CKOPOCTh JOJDKHA OBITh HampaBiieHa Toa  yrioM fz = 90° — a k Bektopy E. C Kakoil CKOpOCTBIO Vo
JOJKHA IBUTATHCS 11aiiba B 3TOM cirydae?

Otser na Bonpoc: Cuia JlopeHna Beer/a IepneHuKy/IIpHa CKOPOCTH IHaiiObI, U ee paboTa paBHA HYJIIO.
Pabora cuibl TPCHU OTpHLATCIIbHA, U OHAa paBHAa HU3MCHCHHUIO MeXaHUYeCKOH OQHCPIUn H.Iaﬁ6bl, TO €CThb
2
my,
— _ 0
Amp - EK()H - Emm - 2 _mgAh

Kpumepuu nposepku:

VYkazano, uro cuia JlopeHna Bceria NeprneH MKy pHa CKOPOCTH (MaJIOMy TIEPEMETIICHHIO) 1
VYkazano, uro pabota crisl JIopeHIa paBHa HYITIO 3
[TpaBUIIBLHO KCTIONIB3YETCS 3aKOH M3MEHEHUSI MEXaHWYECKON SHEPTUH Mai0bl 3
JlaH paBUIIBHBIA OTBET 3
BCEI'O 10

Pemenne 3apaum: Ilpu ABMXKEHHMHM C TOCTOSIHHOM CKOPOCTBIO CyMMa IPMJIOKEHHBIX K Iaii0e cui
paBHseTCS HymMO. PaccMoTpuM cuibl, DapajulelabHbBIE IUIOCKOCTH. OTO
IapajulebHas IUIOCKOCTH COCTAaBJAIOIIAs CWIIBl TSKECTH, HAMPABICHHAS 110
«JIMHUM TIaJIEHUS BOJABD», TOPU3OHTAJIbHAS CHJIA CO CTOPOHBI IEKTPUYECKOTO
IIOJIsl, CHJIAa TPEHMS CKOJIBKECHMsI, HAMPABICHHAs IPOTHUB CKOPOCTH M CHUJa
Jlopenna, neprneHauKyisspHas €d. YCIOBHE PAaBHOBECHS CUJ B IPOCKUUH Ha
HaIpaBJICHUE JIBU)KEHUS 11ali0bI JaeT:
gE - cos(B) = mg - sin(e) sin(f) + umg - cos(«x) ,
a B IPOEKLMHU Ha HAIIPABJICHUE, IEPIICHIUKYIIIPHOE CKOPOCTH,
gvB = mg-sin(x) cos(f) + qE - sin(f) .

IOoACTaBJIIAA QE H3 IICPBOr0 YpaBHCHUA BO BTOPOC, HAXOAUM, YTO

v——m3 . [sin(a) + - cos(a)sin(B)] = 3mg 1+sin(5)

gB - cos(p) 50B cos(p)
B nocneqHeM BoIpakeHUN yYTEHBI 3aJJaHHbIE 3HaYeHUsI o U 4. TakuM o0pa3oMm, ¢ y4eToOM 3HaYeHU f:
~3mg 1+sin(p;)  6mg
- 50B cos(f;) - 50B
~3mg 1+sin(B,)  9mg
~ 50B cos(f,)  5qB

1+sin(B3,) cos(f,) 3

. 3
=V, = Evl =3m/c.

2

OtBer: V, =V, : =—v, =3 m/c.

cos(f,) l+sin(p) 2
Kpumepuu nposepku:
[TpaBUIBHO yKa3aHbl BCE CHJIIBL, ICHCTBYIOIIME Ha a0y 4x1=4
[Ipr MBUMKEHWU C TIOCTOSIHHOW CKOPOCTBIO 3alMCaHO YCIIOBHE PABEHCTBA HYIIO CYMMBI 2
MPOEKINI CHJI Ha MJIOCKOCTh
Bennuuna QE Beipakena uepes mg, u, a u f 3
[Tomy4yeHo BbIpaXKeHHE JUISI CKOPOCTH PABHOMEPHOTO JIBMDKEHHUS 4Yepe3 IapameTphbl 2
CHCTEMBI
3anucaHo ypaBHEHHUE, CBA3BIBAIOIIEE CKOPOCTH JIBYX Pa3HbIX PABHOMEPHBIX JBHKEHHUH 2
[Tonmy4yeH nmpaBHUIIBHBIN OTBET 2
BCET'O 15
3amanmne 4:

Bonpoc: M300paxkeHne MajeHbKOTO IUIAMEHU CBEYH, PACIOJIIOKEHHOTO Ha TJIaBHOW ONTHYECKOH OCH
TOHKOM JIMH3BI U MEPHEeHIUKYISIPHOTO 3TOW ocH, HaOMroAaeTcs Ha ’KpaHe ¢ yBenuueHueM 3. [Ipu stom
9KpaH pacrnoiiokeH Ha paccTosiHuU 80 cM OT TIOCKOCTH JMH3bI. YeMy paBHa ONTUYECKAs CUJIa TUH3bI?

3anauva: Jlerkas OycuHKa HajJieTa Ha TIAJIKYIO HATSHYTYIO IO TIPSIMOM 1o yriioM 60° K TOPU30HTY CTPYHY.
BycuHky oTmyckaroT 0e3 HayaJbHOW CKOPOCTH M3 TOYKH, pacroyiokeHHOW Ha Beicore h = 80 cm Hajg
TOPU3OHTAILHON TiaBHOW omntuueckoi ocbkio (['OO) ToHKO#N cobOuparomei JHUH3BI €  (POKYCHBIM
paccrostnueM F = 55 cMm. Ctpyna nepecekaer 'OO Ha paccrosauu & = 30 cM OT miI0CKOoCTH JUH3BL. C
Kako# ckopocThio nepecekaeT 'OO n3obpaxenue 0ycuHku? Y ckopeHue cBoOOIHOTO najaeHus g ~ 10 M/c?.



OTBeT Ha BONPOC. MOCKOJLKY HM300pa)keHUE IJIaMEHH HaOJI0/IaeTCs Ha JKpaHe, TO ITO H300pakeHue

. . 1 1
JeWCTBUTENbHOE, a JIMH3a — coOuparomias. M3 ¢hopmyssl TOHKOW JIMH3BI _+B: D MoxHO BBIpazuTh
a

pacCTOAHUEC OT INIAMEHHU 0 JMH3BI YEPE3 ONTUYCCKYIO CHITY JIMH3BI U PACCTOAHHUEC OT JIMH3BI 0 3KpaHa:

b . N .

a= Db_1 MoyIib IONEpEeYHOro YBEJIMYCHHsI TOHKOH JIMH3bI PABEH OTHOLICHUIO MOJYJCH PacCTOSHHUN
b N

OT JIMH3BI 10 H300pakeHHs W A0 HCTO4HHKA, TO ecth |I| |=|—=|Db—-1|. [na nmelicTBuTENbHBIX
a

. W+

n3oopaxenuit b > F = Db >1, u nostomy D = % =+b5.

Kpumepuu nposepku:

YkazaHo (MCIOIb3yeTcsl B PEIICHUN ), YTO U300paxeHHe IEHCTBUTEIILHOE 1

YkazaHo (MCIOJIb3YyeTCsl B PEIICHUH), YTO JIMH3a COOMpAroIas 2

3anucana ¢opmyna Uil MOAYJS MOMEPEYHOro YBEJIMYEHHs 4epe3 JIIoOYIo Mmapy U3 Tpex 2
BennuuH @, b. F (uu D)

[Tomry4eno o6oe npaBriIbHOE ypaBHEHHE, cBsi3biBatomee D¢ |7 | u b 3
ITosy4yeH npaBUIIbHBIA OTBET 2
BCEI'O 10

, I ¢ ydeToM (hOpMYJIbl JHH3BI

b
Pemienne 3anaum: Moxynb momepeyHoro ysenudeHus paseH |[7) |= ‘—
a

aF | F |
b= = =T = ﬁ [Ipy npomoabHOM PACHOJIOKEHHM MOKHO IIOJYYUTh BBIPDAKECHHUE IS
a-— —-a
YBCJIMYCHU MAJICHBKOTO IIPEAMETA U3 TOM Ke (l)OpMYJ'ILI JIMH3bI:
2
~ ~ a-l)F aF F? F
a=a—|:>|’=b—b=( F _ = | ~ I
a-1-F a-F (a-I-F)(a-F) a-F

CHCI{OB&TGHBHO, MMpoOAOJBHOC YBCIMYCHHOIO Majoro mpeamMera (HC «BacBarouiero» MNepCaAHIONO
(I)OKEUIBHYIO IJIOCKOCTh co61/1pa}0u16171 J'II/IH3LI), paBHO KBaZpaTty C€ro IMoncpeyHOoro yBCINYCHUA:

2

F

L =( = I'2. 9T opMyITBI MOXKHO MPUMEHHTh K OECKOHEYHO MANbIM CMEIEHHSM MpeaMeTa H
a_

I/I306pa)K€HI/I$I, U TOrga ™Mbl HaxoJAWuM, UYTO MNOHNCPEYHAsA KOMIIOHCHTA CKOPOCTH 1/1306pa>1<eH1/1s1

v, =T, |u-sin(a), a ee nposoIbHAs KOMIIOHEHTA V)| = Ffu -coS(x) . 3Hauwr,

VT, [ uysin?(a)+ T2 cos?(c) .
C I[perﬁ CTOPOHBI, II0 3aKOHY COXpPAaHCHUA SHCPIUH, 6YCI/IHK8. MepeCceKacT FOO JIMH3BbI CO CKOPOCTBIO

u=,/2gh, u B pe3ynprare

2 2
Ve 2gh sinz(oz)Jrcosz(oz)(L __F jenig (_F =12,32 m/c.
F-a F-a F-al 2 F-a

Kpumepuu nposepku:

Vcnonb3yeTcst popmyina Al HONEPEYHOT0 YBETNYEHNS TOHKOW JIMH3BI 2
Jloka3aHo, 4YTO TPOJOJBHOE YBEIUYEHHE JUIsI Majoro NpeaMeTa paBHO KBaapaTy 3
MIOTIEPEYHOTO

DopMmyJIbl 1)1 YBEIUYEHUS! KOMIOHEHT MPUMEHSIOTCS K CKOPOCTH M300pakeHns OyCHHKH 1+2=3
Haiinena ckopocts 6ycuHku npu nepeceuenuu '0O0 2
[Tomy4yena hopmyna, skBuBasieHTHast V= I | \/ 2gh[sin® () + l“f .cos?(a)] 3
[TonydeHn npaBUIIbHBIN OTBET 2

BCEI'O 15




