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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2023/24, 3aknouutenoHbi 3tan, 10 knacc

CrepKeHb Ha MIOCKOCTH

OmHOpOAHbBIN CTepsKeHb MacCO m ABUXKETCS T10 TVIOCKOCTU TakK, UTO B HEKOTOPbI/i MOMEHT BpeMe-
HM abCOMIOTHBIE 3HAYEHMSI YCKOPEeHMIT KOHIIOB A M B CTep)KHSI OKa3bIBAIOTCS PaBHbI ay = 2ag U
ap = ag, IPU 9TOM YCKOPEHMSI HallpaBJeHbl BIOJIb MTapa/l/IeJIbHbIX MPSIMbIX, 8 BEKTOPbI CKOPOCTET
KOHIIOB paBHbI APYT Apyry. Kakast BHENTHSS C/yIa e/ICTBYeT Ha CTeP)KeHb B TAHHbI/I MOMEHT Bpeme-
Hu? OrpenennTe MOAY/Ib ¥ HalpaBjeHe BEKTOpa CUJIBI.

3 1 .
5 mag NJIN 5 mag; BEKTOP CUJIbI HAIIPABJIEH B TY JK€ CTOPOHY, UTO M BEKTOD a 4.

#) TepmoamHammueckuit uukn

CocTosiHMe OLHOTO MOJISI U eaIbHOTO IBYXaTOMHOTIO Ta3a M3MEHSIeTCS B LIMKIIE, COCTOSIIEM U3 TIPO-
1IeCCOB C ITOCTOSIHHOJM TeIUIOEMKOCTHIO. Ha pucyHKe, IpencTaBIeHHOM HIKe, M300pakeH rpaduk
3aBUCUMOCTY pabOThI, COBEPIIAEMOI ra30M, OT KOJIMYECTBA TEIIOTHI, TOJTyYEeHHOTO WJIM OTIAHHOTO
VM IIPU AOCTUKEHUY TEKYILIEero COCTOSIHMSI.

1. Onpepenute KII, uukia.

2. Uemy paBHa MMHMMaJbHas TeMIlepaTypa ra3a B 3TOM UKINYECKOM Iporiecce, ecim MaKCu-
MaJibHas TeMriepaTtypa pasHa 481 K?
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[Ipumeuanne. KBasmucraTmueckuii mpoLecc, mpy KOTOPOM MOJISIpHAs TEIVIOEMKOCTD I'a3a ¢ OCTAETCS MOCTOSIH-
HOI1, O ChIBAETCSI COOTHOIIIEHVEM

C*CP
PV e=cv = const,

roe P u V — naBjeHye U 06b€M COOTBETCTBEHHO, ¢y U cp = cy + R — 3TO MOJISIpDHbIE TEIUIOEMKOCTYU IPU
IIOCTOSIHHOM OOBbEME U TaBJICHUM.
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A
1) n= Qi_,'_ ~ 8,9 %, 2) Tmin =120 K.

&3 Maprbiwka TaHer yaasa

VOaB BIMPSIMUJICS, Jieska Ha TOPU30HTATIbHO MOBEPXHOCTH, PACCIAOWIICS Y He COMTPOTUBIISIETCS CO-
BceM. Ero macca M paBHOMEpPHO pacIipefiesieHa 1o ero ajauHe L. [IoBepXHOCTh IIajaKasi, U 1o Heit
PSIZIOM C YIaBOM U [apasuieIbHO eMy ITPOJIOsKeHa TPOTIMHKA (He TIafKasi) /ISl MPOTY/IOK. MapThIliKa,
HAXO/ISICh Ha 9TOi TPOMMHKe, CXBATI/IA ylaBa 38 KOHUYMK €ro XBOCTa ¥ MOTallIa 9TOT KOHell yaaBa
B HaIpaBJIeHUM K €ro rojiose. [Ipy 5TOM yiaB LIeJIMKOM JIEXKUT Ha oBepxHocTu. Cuita F, ¢ KOTOPOii
MapThIIIKa TIHET XBOCT yaBa, TOPM30HTAIbHA ¥ MEHSIETCS B 3aBMCUMOCTY OT BPEMEHM ¢ TT0 3aKOHY
F = At,tne A — 9T0 U3BeCTHas IOCTOSTHHAS BeIMYMHA.

1. C KaKoii CKOPOCTHIO ABUTAJICSI KOHUMK XBOCTA yAaBa B TOT MOMEHT, KOT/Ia PacCTOSTHME OT Hero
L
10 TOJIOBBI yIaBa BIIEPBbIE CTAJI0 PABHO 5?
2. Yepes kakoe BpeMs XBOCT ylaBa IMOPaBHSIETCS C HETIOBUYKHOI TOJIOBO yaaBa?
3. Kaxkoii 6yzieT CKOpoCTh BCErO yaBa B TOT MOMEHT, KOT/Ia ero ToJIOBa IMPUIET B IBMsKeHME?

VkasaHue. MoxeT 0Ka3aThbCsI ITOJIE3HO hopmyIia

b
1
nd — b71,+1_ n+1 —1.
/x T 7n+1( a ), n#

n o4L2) L) = BLMY 1P 54X _ (9AL8 "
dt  \ 8M ’ S\ 24 ’ dat  \ 2M )

PazHocTy

JIBe onyHaKOBbBIE TIJIOCKME IMITEKTPUUYecKue MIacTUHbI, 3apsskeHHble pAaBHOMEDPHO IO MTOBEPXHO-
CTY C TUIOTHOCTBIO 0 ¥ —0, PACIIOIATaloTCs MapasuIesibHO APYT IPYTY HAa HEOOMbIIOM PacCTOSTHUM h

7T ™ o
(cM. pucyHOK). Kakmast mactTuHa umeeT ¢popmy pomba ¢ OCTPBIM YIJIOM « (E <a< 5) Y OJIMHOM

CTOPOHBI a (a > h). JItob6as BepIIvHa BepXHel MIacTUHBI U GIvpKaiias K Heil BepIiHa HUsKHEI
TIJIACTVHBI JIeXKaT Ha 0011eM TepIreHIUKY/IsIpe K IJI0CKOCTSM TUIAaCTHH.

1. Hajigure pasHOCTb IOTEHIMAIOB LIEHTPOB IIAaCTUH. LIeHTpoM pomMba cuMTaeTcs: TOUKa Iepe-
CeueHMd ero ayuaroHasen.
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2. OmpepenuTe pa3HOCTD MOTEHIIMAIOB CepeIH OM3JIesKalIMX CTOPOH IIACTUH (TOUKY By U By).

3. YUeMy paBHa pa3HOCTb MOTEHIIMAIOB BEPUIMH POMOOB A1 U A3? A pa3HOCTb ITOTEHIMAIOB BEP-
muH Ch u Cy?

Dage =" pap® = T g A 2 00h L o) olmma)h
=0 2€0 2meg 2meq
B Tilt-Shift

Konctpyxkius dororpadmueckoro Tilt-shift 06bekTHBa 1T03BOISIET HAKIOHSTD U CABUTATH ONTUYE-
CKYI0 OChb 0OBEKTIMBA OTHOCUTEHO JIMHUY 3peHMs (JIMHUM, COeIUHSIIONMIA poToanmapar 1 06beKT
CbEMKM). HaKJIOH ONITUYECKOi OCK TAET BO3MOKHOCTD IOyYaTh pe3kiue M300pakeHUsT TPOTIKEH-
HBIX IIPEAMETOB, pa3Hble TOUKYM KOTOPBIX HAXOASITCSI HA Pa3HOM PacCTOSIHUM OT doToarnmapara.

Ha ympouiéHHoii cxeme, IIpeACTaBAeHHOI Ha pUCYHKe, coOMpaloias aMH3a L CMMBOIU3UPYET 00b-
eKTuB. [J1aBHast onTHUYecKasi 0Cb 00beKTIBA 001 OTKJIOHEHA Ha YTOJI o OT IMHUM 3peHust AA1, cocTaB-
JISTIOTLEI YTOMT ov C TOpU30HTaIbI0. @oTorpadupyemsblii mpeamet uzobpaxkaeTcst orpeskom BC, pp; —
TIJIOCKOCTD, B KOTOPOJ pacIiosiaraeTcs CBeTOUYyBCTBUTeNbHAs MaTpuiia oToanmapaTa (Win TIEHKa,
ecJIy peub UAET O IIJIEHOYHOM KaMepe).

AC

[TycTb M3BECTHBI pacCcTosiHNEe AB = 5 M 110 TOPU30HTA/IM MEXIy MaTpulieit dhoToanmnapara u mpej-
T o
MeToM, GOKYCHOE pacCcTOsTHME 00beKkTMBa f = 50 MM, a TaKKe yTol «« = — MEeKAY JMHMEN 3peHUs] U

TOPU30HTA/bI0. YTOJ TIOBOPOTA ITIAaBHOV ONITUUECKOI OCH ( TIOJ0O6paH TaK, YTOOBI BCe TOUKM CBETSI-
merocst orpe3ka BC n306paxkainch B INIOCKOCTY MaTPUIIbI (poToarmmapara pp; MakCMMaJIbHO Pe3KO.
Haiigure yron o, cauTasi ero MajibIiM.

Vkaszanue. [Ins1 manoro ymia 8 (|§| < 1) cnpaBeninBbl IPUOIVKEHHbBIE COOTHOLIEHMS Sin 8 ~ 3, tgh =~ [,
cosf~ 1.

= ~T7,1-1073 ~0,4° me L = AB.
@ 2 il

NcTouHmK: MOCKOBCKas 0OnMMNMAAA LWKOAbHUKOB No dusmke, 2023/24, 3akntoumTtenbHbli 31an, 10 knacc — ycnosus, peleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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