Pemrenuns 3aganuii onumMnuaanbl «JlomonocoB — 2021» 7-9 kiacchl.

1. Ilpu BBINOJIHEHUHU JIAOOPATOPHOU PAOOTHI MO (PU3MKE YUEHHK TOIYYHUI B CBOE PACIIOPSIKCHHE TPH

ki ky ks /= TIPY’KHMHBI, JKECTKOCTH JIBYX 3 KOTOPBIX OKa3allMCh PABHBIMH COOTBETCTBEHHO

«&QMUWWI\MMMQQM/—» ki=10H/M u k»=20H/M, a *xecTkocThb TpeTheil ObuLia Hew3BecTHa. I[lo

YKa3aHHUIO YUYUTEIS YYEHUK COCAVHMII BCE TPU INPYKUHBI I1OCIEI0BATEIBHO U

pacTsaHyJ MOJYYMBUIYIOCS COCTaBHYIO IMPYKHHY, IOJCHCTBOBAB HA KaXKABIH M3 €€ CBOOOJHBIX KOHIIOB

cuno F =1 H. H3mepuB nonnoe yamuHenue Al cocTaBHOW NPYKHMHBI, HIKOJIBHUK CMOT PAacCUUTATh
kecTKocTh K3 TpeTbeil npyxunbl. Kakoe 3Hauenue uist k3 on nomyuwn, eciau Al = 17 em?

Pemenmne. Vcnons3ys 3akon ['yka, 3anumiem cuisl HaTshkeHUs npyxuH B Bune F, =k Al , F, =k,Al,,
» = KAl rie Al;, Al, u Al; — ynmunenus npyxus. Y cloBHs paBHOBECHS NPYXKUH IPEICTABUM B BUIE

F=F, FF=F, u F=F,. VYmumzenune cocraBHOW mnpyxunsl paBHO Al=Al +Al,+Al;, wmm

Al = i + i + i F . Orcrona Haxoaum, 4to K; = Fkik, .

OtBert: k; = Fkiky =50 H/m.

2. B BanHe HykHO nipurotoBuTh M = 350 kr BojpbI, TeMmeparypa koTopoii t = 36 °C. CKOIBKO I 3TOTO
HYKHO B3STh BOJBI M3 TOPSYEro M XOJOJHOTO KPAHOB, €CIIM TEMIIepaTypa BOJBI B TOpsYeM KpaHe
t1 =76 °C, a B xomoxHoM — t2 = 6 °C? TemnooOMeHOM BOJBI C OKPYKAIOIIUMHE TEJIaMU MPEHEOPEUb.

Pemienue. VYpaBuenue TtemnoBoro Oamanca wumeer Bux (t —t)cm +(t,—t)cm, =0, rme ¢ -
TEIIOEMKOCTE BOJBI, M1 — Macca ropsa4ei, a Mz — Macca X0JIOAHOM BOJBL, MpHIEM M, + M, =m. Orcrona
m(t—t m(t, —t m(t—t
HAXOJMM, 4TO M, = mt=t,) , m,=m-m, = mt, =t . OrBer: m = mt=t)
L -1 L -1 L-t
_ m(tl _t)

tl_tZ

=150«kr ropsiaeli BOHI,

= 200 Kr X0JIOQHOI1 BOJIBI.

3. DnekTpoaBHUraTeiab, OOMOTKHM KOTOporo umerT conporuBieHne R =20 Owm, BKIIOUYEH B CETh
noctossHHOTO ToKa ¢ HanpsokeHrneM U = 100 B. Ha ropu3oHTansHOM Bally ABHTATENs 3aKperuieHa JIErKas
HUTb, HA IPYTOM KOHIIE KOTOPOH MojBelIeH Ipy3 Maccoil m =5 kr. C kakoil MaKCUMaJIbHOW CKOPOCTBIO
Vmax JIBUTATelIh MOXKET TMOJHUMATH AITOT Tpy3? MoOIyib YCKOpeHHs CBOOOJHOTO MaJEHUS CUUTAWTE
paBHBIM ¢ =10 M/c?. TpeHHeM U CONPOTHBIIEHHEM BO3LyXa MOKHO MPEHeOpeyb.

Pemenune. [Ipu mocTOSTHHON CKOPOCTH BpaIlleHUS] pOTOpa JBHUTaTells MPOTEKaHHE TOKAa MO ero 0OMOTKe
COTPOBOXKAAETCA TOJIBKO BBIJIEJICHUEM TEIUIOTHI B HEH W COBEpIICHUEM JBUTATE]IeM MEXaHUYECKOU
paboThl, T.K. KUHETHUYECKas DJHEpPrus poTopa octaércs HeusMeHHOW. [loTpebnsemas aBUrarenem
momHOcTh paBHa Ul , roe | — cmma Toka, Tekymiero mo oOMoTke. MOITHOCTh TEIIOBBIX MOTEPh IO
3akony Jlxoynsa-Jlenna pasHa RI*. TlosToMy pa3BuBaeMmasi JBHTaTeleM MeXaHHMYeckas MOIIHOCTh N
ynoneTsopsier cootHomenuto Ul = N +RI?. Tak xak N 3aBHCHT OT CHMIIBI TOKAa 1O KBaAPaTHYHOMY
3akony, T.6. N = Ul —RI?, MAaKCHUMYM 3TOTO BBIPAXKEHUSI JOCTUTAETCS MPU 3HAYEHUM CHIIBI TOKAQ,

U U
JexKalueM B CCPECAMHE UWHTCPBAJla ‘:O,E , WU PaBHOM IO =ﬁ. CJIC,[[OB&TCJ'IBHO, MaKCuMaJibHas

U Uy u? 5
MOIIIHOCTH Nm U 2R R ﬁ =ﬁ. HpI/I IIOCTOAHHOU CKOpOCTI/I JOBUXXCHHUA ITOOIHUMACMOI'O



JBUTaTCJIEM TIpy3a HaATSXKCHHC HUTH pPaBHO MQ. HpI/IpaBHI/IBaﬂ MaKCUMAJIbHYI0O MOIIHOCTH ABUIATCJIA

2 2
v OtBer: V__ = U— =25 m/c.

MOIIHOCTH CHJIbI HATSDKCHUI MgV , nojrydyacm, 4To Vmax = W max 4ng

4. W3o0pakxeHWe IUANO3UTHMBA HA HKpaHe, MOJIYYEHHOE C TIOMOIIBI0 MPOCKIMOHHOIO armapara,
0Ka3aJoch HE OYEHb pe3KuM. B uacTHOCTH, M300pakeHHE TOYKM Ha SKpaHe MMeNno B Kpyra. He
U3MCHSS TIOJIOKCHHSI OOBEKTHBA, BIUIOTHYIO K HEMY TPWIKAIH COOHMPAIONIYI0 JIMH3Y C (OKYCHBIM
paccrosinuem F1 =10 cm. IIpu sToMm pasmep n3zobpakeHuss TOUKM HEe U3MeHWICs. Haiinure ontudyeckyro
cuty Dy TMH3BI, KOTOPYIO HAZ0 OBLTO MPHKATh K 00BEKTUBY, YTOOBI M300paxkeHue cTano pe3kuM. OTBeT
NPUBEANUTE B AUONTPUSIX, OKPYTIIUB J0 OJJHOTO 3HAKA MOCJE 3amsTOM.

Pemienne. 113 ycnoBus 3amauu cieayeT, YTO JKpaH HAXOJUTCS OMMKE K MPOEKTOPY, 4eM UYETKOe

D M300paKeHUe AMAMO3UTHUBA, WHAYE TOCIE YCTAHOBKH JO0ABOYHOW JIMH3HI
9KPAH - pazmep M300paKeHUS TOUKM YBEIUUMIICcS Obl. XOX JIydedl Iulsd IEPBOro M
S R P S BTOPOTO CIIy4aeB, YKa3aHHBIX B YCJIOBHH, H300paKEH HA PHCYHKE, TIe
—d-se—v f—> BBEJICHBI cienylonie obo3HaueHus: D — omTudeckas cuia OOBEKTHBA,
Ye— ] —» D1 =1/F1 — onTuueckas cuia J00aBOYHON JHMH3BI; O — paccCTOSHHE OT
D+Dy kg HATO3UTHBA 110 oobektuBa; fi m fo — paccrosHHsS OT 0OBEKTHBA [0
S P NG KP n3o0pakeHus; L — paccrosiare oT 00beKTHBA A0 SKpaHa; R — paanyc JTUH3EI
e U I — paauyc MsITHAa Ha dKpaHe. M3 BepxHel U HI)KHEW yacTell pUCYHKa
<«d fHr—> r f-L L-f, 1 2 .
W o BUIHO, YTO — = = . Orcroma —+—=—. ®opmyna TOHKOM
R f, f, f, f, L
1 1 1
JIMH3bI, IPUMEHEHHAas A1 00oMX cilydaes, gaeT —+—=D, —+—=D+D,. CnoxuB 3Tu paBeHCTBa,
1 f
1 1
nonyyaeM: —+—+—=2D+D;, wm, ¢ y4eroM paHee TOJY4EHHOTO  COOTHOMICHUS,
)

1 1
2(H+E =2D+D,. H300pakeHne Iuano3uTHBAa Ha SKpaHe OyAeT pPE3KUM, €CIH BBITIOJTHICTCS

1 1 D 1
PaBEHCTBO q +—=D+D, . ConocraBuB nociegHue JBa BEIPaXKEHUs, IoIy4aeM, yto D, = > = oF
1

OtBet: D, = 1 =5 anrp.
2F,
Kpurtepuu nposepku (7-9 knacc)
3amauu (Kaxaas 3a1a4a OEeHUBAETC MAKCUMAJIBHO B 25 6aJ1J10B)
1. 3apmaua BoBce He pemanach — () Ha/LI0B.
2. 3anayda He pelieHa, HeT YaCTHYHO C(hOPMYIHUPOBAHHBIX HEOOXOIUMBIX (PU3HMUECKUX 3aKOHOB, HO
€CTh NOMBbITKA peleHus — 1 0aJI.
3. 3anmava He pelieHa, HO YaCTMYHO C(OPMYIMPOBAHbI HEOOXOAMMbIE (prU3HUYEcKHe 3aKOHBL: 4 — 5
0aJL10B.
4, 3amaua HE pelmieHa, HO MPaBUIBHO CHOPMYIMPOBAHBI (U3UYECKHUE 3aKOHBI M 3aIMCaHBI
OCHOBHBIE YpaBHEHMUsI, HEOOX0MUMBIe /s perreHus 3aaaqn: 10 — 11 6annos.
5. 3anmaua pemieHa yuciIeHHO, 0e3 oTBeTa B 001memM Buze: 17-18 6anos.

o

3anaya perieHa B o0IeM BUIE, HO HET YHCIEHHOTO OTBeTa: 23 faJlia.
7. 3amayva pelieHa MoJHOCTHIO (MTOJIyYeH OTBET B OOIIEM BUJIC U YHCIICHHO MPAaBHIBHBINA OTBET): 25
0aJ1710B.



