Oanmmuana «Jlomonocos 2019 — 2020m0 ¢usuke
OT1O0opouHbIi 3TAN
Pemenus 3axa4 piag 10x — 11x kiaaccoB

1. [ITap maccoit My, CKOJIB3AMIKI 110 [VIaJAKOH FOPU30HTAIBHON IIOBEPXHOCTH C HEKOTOPOH CKOPOCTBIO ¥,
CTAJIKMBACTCSI C HEMOABMXHBIM IapoM Maccoit Mp. Ilocie aOCOMIOTHO YyNpPyroro COydapeHUs IIaphl
pa3NeTaroTCcsl CO CKOPOCTSIMH ¥, U V,, OTHOIICHUE MOAYJEeH KOTOPBIX N =volvi =. Ompenenute yroiu
MEeXy BEKTOpaMH ¥; U U,, €CJIM OTHOLIeHHEe Macc mapoB K = mpy/my = 0,5.111apsl cuuTaiite rmagkum, a
WX IUAMETPbl OJIMHAKOBBIMU. OTBET MPUBEAUTE B IPaaycax, OKPYIJIUB JI0 ACCSTHIX.

Pemenue. 113 3akOHOB COXpaHEHHMs MMIYJIbCa M 3HEPIrMM HMEEM paBeHCTBAa M, =My, + Mo, ,

2 2 2
My, _ Mp, | My,
2 2 2
PaBEHCTBO B KBaJpaT M YYUTHIBAsg, YTO KBAApaT MOMAYJS BEKTOPA PABEH CKAIAPHOMY IPOU3BEICHHIO

. U3 oTux paBeHcTB cnexmyer, uto ¥, =, +Kb,, v5 =v. +kv;. Bo3Boas mepsoe

BEKTOpa caMoro Ha cebs, umeeM v = (B, + kb, ) = v2 + k*v: + 2k(%, [D,) . CpaBHHBas 3TOT Pe3yNbTaT CO
—- 1_ k 2

BTOPBIM DaBEHCTBOM, IOlydaeM, uTto (v, [D,) =Tv2 . CkanspHOe NpOHM3BENEHUE BEKTOPOB DPABHO

NPOM3BEICHNUIO MOIyIeH BEKTOPOB Ha KOCHHYC YIla Mexny HumH, T.e.(v,[D,)=v,v,C080.

CrenoBarenbHO, COSU :@. OTBer: O = Arcco g n(12— k)j .

2. Ha rmagkoM ropu3oHTaIBHOM CTOJIE MOKOUTCS TpyOka Mmaccod M = 131 u mmmHOM L = cM, 3akphiTas ¢
¢ I ) OJTHOTO TOpIA. B OTKpBITBIH KOHEL TpPYyOKHM BJIETACT MAaJCHBKHHA MIAPHK

’me Maccoif M= 7T CO CKOPOCTHIO, HANPABICHHOH BIONb ocH Tpybokm. ITocie
YIIPYroro yaapa o 3aKpbIThlid TOpel] TPyOKH IIApUK BbUIETaeT HapyxKy. Kakoi
MyTh S OTHOCUTEIBHO CTOJIA MPOMAET MIAPHK 3a BPeMsi, KOTOPOe OH OyAeT HaXOAUThCS BHYTPU TPYOKU?

Pasmepom mapuka U TpeHHEM MEXAY BCEMH MOBEPXHOCTSIMH MOXXHO mpeHeOpedb. OTBET MpUBEANUTE B
CaHTHMETpaXx, OKPYIJIUB O JECATHIX.

Pemenne. IIycTe HayabHasg CKOPOCTH IIAPUKaA V,. M3 3aKOHOB COXpaHEHMs UMITYJIbCA U KUHETUYECKOU

SHEPrUH B CHCTEME <«lapHK + TpyOKa» cienyer, uto My, =MV +mu, muZ =MV?+mv’, rae V u v —

. 2m
CKOpOCTI/I TPY6KI/I u IHapI/IKa II0CJIC COYI[apeHI/IH. I/I3 3TOU CHUCTEMbI HaXOoaAuM, 4YTO V = M—UO,
+m

m-M
V=—""""2,. HOCKOHBKY OTHOCHUTCIIbHAs CKOpOCTB 9TUX TECJ II0CJIC yI[apa V =V —UV=7,, BperI,

M +m 0 OTH 0

L L

KOTOpOG I_HapI/IK JOBUXKCTCA ITIOCJIC COYI[apeHI/ISI BHyTpI/I pr6KI/I, T=—=—. 321 3TO BpeM}I OH HpOXO,Z[I/IT

)

OTH

m- M o “ ) 7
oyt S =|v|T1= ll\/l—-l-l L . ITosHbI# MyTh, IpOMAeHHBIN mapukoM, S=L+S'.
m

OtBer: S= L(1+Mj.
M+m



P 3. B TemnoBoM nBurarene, paboduM TEIOM KOTOPOTO SIBISETCS WACATBHBIN

2 3 OJTHOATOMHBIM Ta3, COBEpIIAeTCS UMKIMYECKUH mporecc, PV-auarpaMma
KOTOpPOTO M300pakeHa Ha pucyHKe. OTHOIICHHE MAaKCUMAaIbHOTO 00beMa rasa
K MUHMMaJIbHOMY B 3TOM LHUKJIe paBHO N =. Haiiaure xo3¢pdummeHt
HOJIE3HOTO AeHCTBHA ABurarens 1. OTBET MpHUBEANTE B MPOLEHTAX, OKPYTJIUB

L |
0 Il/o nIVO )/ IO JECSTHIX.

»
»

Pemenne. PaboTa raza B IUKIMYECKOM MPOIECCE paBHA A:%(npl - p)(nV, —V,) :%(n -1)%pV,, rae
p, u V, — naBnexnue u oobeM rasza B Touke 1. ['a3 momyuaer temnoty Ha ydactkax 1 —2u 2 — 3 nostomy

3 5
HOJIHOE KOJMYECTBO TEIUIOTHI, MTOJYYEHHOE T'a30M 3a LUKJI, paBHO Q = EVR(TZ -T)+ EVR(T .~ 1,), rue
V —4HCII0 MOJIel rasa. VICmonb3yst ypaBHEHHE COCTOSIHUS ra3a, 3TO BRIPAKEHHE MOXHO MPeodpa3oBarh K

Buny Q. =% pV,(n—1)(3+5n) . KoadduumeHT nose3noro neicTBus nukia I = A :

n-1
3+5n

OTBer: N = (100%.

4. Ha ropu30HTaIbHOM KPBIIIKE CTONA B OJHOPOJHOM MAaTHHUTHOM IOJie, BEKTOp MHAyKIUU B KoToporo
HalpaBJIeH BEPTUKAIBHO BHHU3, Jexar ABa [I-00pa3HbIX NMpPOBOAHMKA,
W3TOTOBJICHHBIX W3 TOHKOH OJHOPOJHOM MPOBOJOKH U COEIMHEHHBIX
LIAPHUPHO JPYr ¢ ApyroM nepemblukoil AD, M3rotoBineHHON M3 Takoi
K€ TMPOBOJOKH(CM. PHCYHOK). J[MMHA BCEX NPAMOIMHEWHBIX YacTel
npoBosioku onuvHakoBa W paBHa L = 0,1m. CompoTuBieHHE €IHMHUIIBI
JUTUHBI TPOBOJIOKK P =20 Om/M. Moy MHIYKIIMA MarHUTHOTO TOJIS
B =Tn. B nHekotopsiii MomeHT BpemeHu II-o6pasubiii mpoBox ABCD
HAUMHAIOT MEJUICHHO TMOoBOpayuBaTh BOKpyr mnepembluku AD. IIpeneOperas compoTHBICHHEM B
LIAPHUPHBIX COEIMHEHUSX, ONpPENENNUTE 3apsa Qap, MPOTEKMNNA 1o nepembluke AD Kk TOMy MOMEHTY,
KOTJa yroJ moBopota craner paBHeiM 180° . OTBeT nmpuBeauTe B MIUIIUKYJIOHAX, OKPYTJIUB J0 IEIBIX.

Pemenue. 13 ycnoBus 3amaum ciaeayeT, 4TO K MOMEHTY, KOT/Ia yrojl moBopoTa Kycka mpooga ABCD
E craner paBHbiM  180°, wu3MeHeHHWE TIOTOKA MArHUTHOTO  TOJIf,

C D
r r
npormssiBatomero  kouryp ABCD, Gymer A® =2BL®>. Bo Bpewms
noBopota D/IC uHAYKIMHU BO3HUKAET TOJIbKO oTpe3ke BC. Iloatomy 3a
r|Ag Aqll r Ag, AD
BpeMsl TOBOpOTa 1o oTpe3Ky BC nporekaet 3apsan AQ 2? . 3necs R -
r r
B A

r
- COTMPOTHBIICHUE IETH, coctosiier u3 Il-obpasznoro kontypa ABCD c
CONPOTUBJIEHHEM 3 M TIOCIEIOBATENHFHO TOAKIIOUYEHHOTO K HEMY

3pL _150L

koHtypa AFED ¢ conporusnennem 3r /4, rne r =pL . CinenoBarensuo, R=3pL +T = T . Tak xax

otpe3ok AD coenunén napasmiensHo 11-o6paznomy kouTypy DEFA, oTHOIIEHHE 3aps0B, TPOTEKIINX 110

otpe3ky AD u Il-o6paznomy konTypy DEFA, paBHO i=3, a CyMMa J9TUX 3apsaaoB paBHa A(.
q;

__3Aq _2BL . _2BL
CrnenoBarenbHo, Q,p = =7 OKoOHYATEIBHO MOJIyYaeM, UYTO (up —S—p. OtBer: Q\p =—.

5p



pUCYHKA, HE BBINIEN W3 Apyroi OokoBoi rpanu? [Ipm3ma W3TOTOBIEHA W3 CTEKIA C

5. KakoB [0JoKeH OBITh MUHHUMAIbHBIA MPEIOMIISIOIIUAN Yrol MPU3MBI Qmin, YTOOBI HU
OJIMH W3 Jy4el, Majarouiux Ha OJHY M3 e¢ OOKOBBIX T'paHEd M JiekaIlUX B IUIOCKOCTH
rokasatesieM npenaomiieHust N = . OTBET NMPUBEIUTE B Ipajlycax, OKPYIIUB J0 ECATHIX.

Pemenne. PaccMoTpuMm J1yd, majaromiuii Ha 6OKOBYIO I'paHb IpU3MbI oA yrioM O =90° (CM. pHCYHOK).
VYron mpenomnenus 3, sroro jyuda ompexensercss paBeHcTBoM: SinNP; =1/n. Ilycts
NPEJIOMJISIFOIIUI yroyl Mpu3Mbl ¢ TaKOB, YTO YroJj MajeHUsl pacCMaTpUBaEcMOro Jy4a Ha
Ipyryio OokoByro rpab mpusmbl B, =[;. I[lockomeky ¢ =[3, +[,, M300pakeHHbIH Ha

PUCYHKE XOJ Jy4a UMEEeT MeCTO, eciu ¢ :2arcsir(%j. Takum oOpazom, ans jdyda,
nmajaromero Ha OOKOBYIO TpaHb MHpu3Mbl moj yriaom O =90°, ycioBue 3amadd BBITIOJHEHO MpHU
¢ > 2arcsir(%j. [Ipu sTOM nyum, majgaronire Ha OOKOBYIO I'paHb MPU3MBI MOJ MEHBIIMMHU YIJamH, a
TaKk)Ke BCE JIY4H, MAJAOIIUe MO IPYT'yI0 CTOPOHY OT HOpMaiw K OOKOBOHM I'paHHW, TOXKE€ HE BHIMAYT U3

npyroii ee OokoBoii rpanu. OTBeT: ¢, = 2arcsir{1j :
n



