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1. Omnpenenure, KakuM 00pa3oM JIOJKHA HM3MEHATHCS CO BPEMEHEM YIJIOBas CKOPOCTb
BpALlleHNUs BeAyIlleH KaTylIKW MarHUTO(QOHA JUIsl TOrO, YTOOBI JIMHEHHAs CKOPOCTb JBM)KEHUS
JIeHTHI ObUIa OCTOSTHHOM U paBHa V. Panuyc xarymku R. Tommumnua d. Cumrare yto d<<R, a B
HaYaJIbHBIM MOMEHT BPEMEHU BCS JIECHTAa HAMOTaHa Ha JPYTYIO KaTYIIKY.

Pemenmne:
st Toro, yToOBI JIMHEHHAS CKOPOCTH JICHTHI OblIIa MMOCTOSIHHA, HEOOXO0IMMO, YTOOBI B JIF000H
MOMEHT BPEMEHH BBITIOJIHSIIOCH PABEHCTBO

Wr = v (20)
SIBHBIN BUJ 3aBUCUMOCTH paanycCa KaTylIKHU C HaAMOTaHHOH JIEHTOH Haﬁ,[[eM U3 CICAYIOIMUX

coobpaxenuil: IlycTh B MOMEHT BpeMeHH t rociie Hauasa IBUKEHUS paJuyC KaTyIIKU paBeH I.
Torna Ha KaTyniKke HaMOTaHa JIeHTa 00BEMOM
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V =n(rc—R*)l (40)

I- I PpHUHA JICHTHI. B Toxe BpEMs 3TOT 00BEM JIEHTBI mnmpomei MUMO C‘-II/ITI)IBaIOHIeﬁ T'OJIOBKHU CO

CKOPOCTBIO V, IO3TOMY

V = vtld (36)

HpI/IpaBHI/IBaﬂ OTH BBIPpAKCHUA, HAXOIUM

r(t) = |R?* + %.

Torma yrijioBast CKOpOCThb BpallICHU A
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2. [ToxacraBky, Ha KOTOPOM JIEKHUT TEJIO, MOJBEIICHHOE HA MPYKUHE, HAUMHAIOT OMYCKATh C

YCKOPEHHEM a. B HavanbHBIA MOMEHT IPY)KMHA HE pacTsAHyTa. Uepes Kakoe BpeMs TEJIO OTOPBETCS OT
noncraBki? KakoBo MakcuMalibHOE pacTsikeHue npyxuHbl? Macca tena M, )KeCTKOCTh MPYKHHBI K

Pemenne
B Teuenun BpemeHu moka Teso ABMKETCS] BMECTE C TIOACTaBKOM BTOpoid 3akoH HbroToHa
HMEET BUJL
Ma = Mg —kx—N
B MoMeHT oTpbIBa Tella OT TOJCTAaBKU 0OpaIaeTcsi B HyJIb CHJIa PEaKIK Orophl. B pe3ynbrare
MOJTy4aeM ypaBHEHHE Ha BEJIMUMHY PACTSKEHUS MIPY>KUHBIL.
_M(g-a)

Ma=Mg-kx = x "

at?
y‘{I/ITBIBaH, yro X = 7 JUTA tnonyqaeM:
2M (g —a)
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Jns pacuera MaKCUMAITbHOTO PacTsHKEHUS TIPY>KUHBI BOCHIONIB3YyEeMCsI 3aKOHOM COXPaHEHHUS SHEPIUU
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[Mocne moacraHoBKM X M V=al 3aKOH COXpaHEHHUs SHEPTUH IIPUHUMACT BHT
M? k 2M
0= (g-a) + =Xy~ x
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Pemmenne kBaipaTHOTO ypaBHEHHUS BRIOUPAEM CO 3HAKOM (+ ), UTO CICAYET U3 Xmax>X
Mg M
Xy = —+—+/a(2g —a)
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3. Toueunsle 3apsabl 20 W —( 3aKpeIUICHBI U 2q _q Q@ m
HaXomATcs Ha paccrosuuu L ipyr or gpyra. Ha oOmet o= o ___
C HUMHM TpsAMOM Ha paccrosHuu L oT 3apsma —q L L V-2

YIEPKUBAOT TOUYEYHOE TEJIO C 3apsiioM ( U Maccor M.

C Kakoil HaMEHBIIEH CKOPOCThIO V HYKHO TOJKHYTH TEJIO BIIPABO BJOJIb MPSMOM, YTOOBI OHO
HEOTPaHUYEHHO YIAIISIIOCH?

Peenne

HcxoaHo mpuTshkeHue Oolblile OTTAIKMBAHUS M CyMMapHasi Cijla CMOTPUT BIIEBO, HO B HEKOTOPOM
TOYKE IIPY CMEILIEHUH BIIPAaBO HA X CyMMapHasi cuiia 0Opalaercsi B HOJlb, IAJIbILIE CUJIA HAllpaBJeHHA
BITPABO. (10)
3HAUNT HAYATLHOTO TOTYKA JIOJDKHO XBATUTh YTOOBI JIOCTHYH TOUKH IJie criia oopamaercaB 0 (10)
YcnoBue oOparieHus CUilbl B HOJIb

k2q®> _ kq?
(x+2L)2  (x+L)2

Otkyna HaXoUM X = V2 (20)
HavanbHyro ckOpOCTh HalIEM U3 3aKOHA COXPAHEHUS SHEPTUN

my?2

—— = 4(@(x) = ¢(x0)) (26)

I'te Xo HavabHOE MOJIOKEHUE 3aPsA.

k2q kq
P(x) =0 () =—r——7 (20)
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(V2+1)mL mL ATTE)
4. CrexssiHHas, 3aMasHAAsT € OTHOTO KOHITA TPYOKa OTKPHITHIM KOHIIOM OITYIIIEHa B COCYJI CO

pryThio . [Tocie mogbema TpyOKU YpOBHU PTYTH B COCY/IE U TpYOKe coBnaaaroT. [lpu sTom mmmHa
YacTu TpyOKH, 3ausToi Bo3ayxoM, | =100 cm. 3arem TpyoOky mogaumarot Ha 10 cm. Kakoit Oyaer
MOCJIe 3TOTO BBICOTA YPOBHS PTYTH B TpYOKe? (KamuuisspHbIMU SBICHUSIMU MTPpEeHEOpeYb. )
Pemenne

Tak Kkak mepBOHAYAILHO YPOBEHb PTYTH B COCY/IE U TPYOKE COBIAIAIOT, IaBICHHE B TPYOKE paBHO
arMocdepromy. Korma TpyOKy NOJHUMAIOT JaBjieHHE B TPYOKE YMEHBITIACTCSI U KOMITIEHCUPYETCS
MOABEMOM PTYTU. TOra MBI MOXKEM 3aricaTh PaBEHCTBO JIABJICHUI Ha YPOBHE PTYTH B COCY/IE:

pgx + P =P, (36)
3necy P, atmocdepHoe naBienue, P — naBieHue B Tpyoke, P g X NaBleHUE PTYTH BBICOTON X.
3anuieM ypaBHeHHe 3akoHa boiims-MapuoTTa uist raza BHYTpU TPYOKH:



PylS = P(l + Al — x)S (30)
S- ok TPyOKH.
Pemiast coBMeCTHO 3TH J1Ba ypaBHEHHUS [TOTy4aeM pe3yJIbTar:

X = Po+pg(L+Al)—/(Po+pg(1+A1))2—4pgAlP,
2pg

(40)

KapTHHa

5. B npAmoyronbHoOW KOMHaTe Ha OAHOM M3 CTEH BUCUT
KapTWHa, a Ha ApYro —niocKkoe 3epKano (cm. puc.). U3 Kakoi C
TOYKM KOMHaTbl (A, B wnm C) MOXKHO MOJHOCTbIO YBUAETb 1
OTPaKeHMe KapTUHbI B 3epKane? 3epKaio

A o3

Pemenne

YTo6bI MOMHOCTBIO  YBMAETb  OTPaXkeHue
KapTWHbI, HEOBXOAMMO WM O0CTAaTOMHO BUAETH
OTPa)KeHUEe KaxKgoro M3 KpaéB KapTWHbI. LT
MO3TOMY M3 KaXK0ro Kpas KapTUHbI NPoBeaEM R ",»"

JIy4 B KaxKAbl Kpan 3epKasia, U ONs KaXKaoro - - C
najatoLero Jiyya nocTpoum OTParKEHHbIN (cm. o
puc.). MNepeceyeHne obnacteii, U3 KoTopbix 3epKano WO,
BMAHO Kpas KapTUHbI, HAa PUCYHKE 3aKpaLleHo. - |

M3 pUCYyHKa ICHO, YTO MOJIHOCTbIO OTpaXkeHue .
KapTMHbI MOXHO YBUAETb TONIbKO U3 TOYKM A. U3 [} L Y
TOYKM B oTpaykeHne BUAHO YaCTUYHO, U3 TOYKK .
C He BUMAHO COBCEM.

Kpurepun onennBanus

MpoBeaeHo NOCTPOEHME NIy4elt U3 KPaéB KapTUHbI K KpasiM 3epKasia U OTPaXKEHHbIX OT Hero (4 6)
YKa3aHa 061acTb, U3 KOTOPOI NOHOCTbIO BUAHO OTPAXKEHME KapTUHbI (26)
JaH oTseT (46)

KapTHHa




