KPUTEPMN 1 METOAVKA OIEHUBAHUA
BBITTOJIHEHHbBIX OJIMMITMAJIHBIX 3A/IAHUN
MYHUIIUTIATBHOTO 3Tara BCEPOCCUHCKON OJMMITAAIBI IIKOJIBHUKOB 110 (PH3UKE

2021/2022 yaebublii ron
9 kiacc
1. Ha pucyHke <4
MPEICTABIECH rpaduk
3aBUCUMOCTA  CKOPOCTH
aBTOMOOMIIA \Y or 071
BEJIMYUHBI  TTPOUAEHHOIO 30 1
uM nyta S. Kakoit myTh
IpOIIENl  aBTOMOOMIIL 33 5
nepBble 35 MUHYT CBOETO
JIBUKCHUS ? 10 +
0 3 6 9 12 S, km
PEIIIEHUE:

W3 rpaduka BUIHO, 4TO MEpBbIE 3 KM CBOETO MyTH aBTOMOOWIIb mpoien 3a 3/20 4, T.e. 3a
9 munyT, BTOphie 3 kM 3a 3/40 4, T.€. 3a 4,5 MUHYTHI, TpeThH 3 kM 3a 3/10 4, T.e. 32 18
MUHYT, 4eTBepThIe 3 kM 3a 3/304, T.e. 32 6 MuHyT. Takum oOpa3om, oH 3aTpaTi 37,5
MUHYT Ha 12 kM myTH. JIumaue (1Mo yciaoBui0) 2,5 MUH OH JABUTANICS CO CKOpocThio 30
KM/4 1 miporien 3a Hux 1,25 kM. 3a 35 mun aBToMo6mtb npomen 10,75 k.

Bo3moxkHo onpeaenenue myTH 3a 35 MUHYT A00aBIeHUEM K 9 KM, HA KOTOpbIE ObLIO
3aTpadeHa 31,5 MUHyTa, MyTH, KOTOPBIKM MPOIIE] aBTOMOOMIIb 32 3,5 MUHYTHI, IBUTASICh
co ckopocTtbio 30 km/4 — Te ke 10,75 km.

OTBET: 10,75 km

KPUTEPUN OUEHMBAHUA:

PaccuuTtano Bpemsi, moTpadueHHOE Ha TIEPBBIE 3 KM — 20
Paccuntano Bpemsi, mOTpaueHHOE HA BTOpPbIE 3 KM — 20
Paccuntano Bpemsi, mOTpaueHHOE HA TPETbU 3 KM — 20
Paccuurtano paccrosinue, npoiieHHoe 3a 35 MUHYT — 40



2. Jlnsa onpeaeneHus: yCKOpEeHUs: CBOOOHOTO MaJIeHUsI HA HEKOTOPOH TIaHEeTe KOCMOHABT
WCMOJI30BAJI MTHEBMATHYECKHUI MUCTOJIET. Y CTAHOBUB €r0 Ha MOBEPXHOCTH IIJIAHETHI MO/
yriioMm 30° o mpou3sBen BeicTpedn. [lynpka ynana Ha MOBEPXHOCTh IUIAHETHI Yepe3 S ¢ Ha
paccrosiHuM 65 M OT MecTa BbIcTpesna. UeMy paBHO yCKOpeHUE CBOOOJHOTO MaJcHUs Ha
stoi mmaHete? I[lOBEpXHOCTh IJIAHETHI B MECTE HKCIEPUMEHTA CUUTATh IIJIOCKOM.
ATMocdepsl y TUIAHETHI HET.

PEIIEHME:
Tak xak y T[UJIaHeThl HET aTMoc(epbl, JABMXKEHHE IMYJIbKM MOXXHO CUHMTATh

PaBHOTICPEMECHHBIM C HCKOMBIM YCKOPEHHEM (,. JlaJbHOCTH TIONeTa MYJbKH
ompexnensiercss mo  Qopmyne L = vyTcosa, THe vy — HavyaJbHas CKOPOCTb,T —
BpeMs M0JieTa, @ — Yrojl HaKJIOHAa CTBOJIA MHUCTOJETa K TOPU30HTY. Bpems mombema
NyJbKM Ha MaKCHUMaJIbHYI0 BBICOTY PaBHO IIOJIOBHHE BPEMCHH TojieTa (ITIOTOMY 4YTO
JBUKCHUE TI0 BEPTHKAIM PABHONEPEMEHHOE), TO3TOMY W3 YpaBHEHUS ITOBEICHUS
BEPTUKAIILHOW COCTABIISIONICH CKOPOCTH IOJIeTa

Vg = VoSina — g,t A TOYKH MAaKCUMAIBHOTO TIOIbeMa TIoTyJdaeM

1
VoSina = ngr

. 2L
ITocne npeobpasosanuii g, = —tga
T

[loncraHoBKka uncen AaeT pe3ynbTar g, = 3 =

OTBET: g, = 3 =

2
KPUTEPUN OUEHMBAHUA:

OOBsiCHEHO, TTOYEeMY JABUKEHUE MOKHO CUMTATh PABHONIEPEMEHHBIM — 10

OOBsiCHEHO, TTOYeMY BpEMS MOAbEMAa COCTABIISET TOJIOBUHY BPEMEHH MojieTa — 20
3anucaHa (B J00OM BHJE) CUCTEMa YpPaBHEHUU Ji1 AAIbHOCTH MOJIETA U TOBEJICHHS
BEPTUKAILHOMN CKOpOCTH — 30

Cucrema ypaBHeHUH perieHa — 20

[TonyueHo uckomoe 3HaueHue — 20

BCEI'O: 106



3. Han mycToil 604Koi 3aKperIeHbl 1Ba OTIEIbHBIX KpaHa JJI TOPsiYei U XOJI0JHOM BOIBI.
Ecnu OTKpBITh IEPBBINA KpaH, TO U3 HETO NOTEUET ropsyas Boja npu temmneparype 80 °C,
KOTOpas 3amojHUT 00uKy 3a 23 MUH. Eciii OTKpBITH BTOpPOMl KpaH, TO U3 HEro MOTEYET
xonoaHast Boga npu temmeparype 20 °C, xotopas 3amosHut 60uky 3a 14 mun. Kakas
TEMIIepaTypa BOAbl YCTAHOBUTCS B OOUKE, €Clid €€ HAIlOJIHUTh, OTKPBIB OJTHOBPEMEHHO 002
kpana? TemooOMeHOM ¢ 00YKOM M OKpY>KaroIIel cpesioi mpeHeOpeyb.

PEIIIEHUE:

JUISL OTIPEJIEICHUs] UCKOMOM TeMIepaTypbl HEOOXOAMMO 3HATh, KaKU€ MacChl ropsiuei u
XOJIOJTHOM BOJIBI OMAYT B OOUYKY IIPU OJHOBPEMEHHO OTKPBITHIX KpaHaX.

[Tycth 06BeM 60uku V. Toraa ckopocTh 3aN0JHEHUsT OOUKH ropsiuei BOAOM

%4 o o %4
a = t_ , CKOpPOCTDb 3allOJIHEHHUA 00YKU XOJIOAHOHU BOJOU ﬂ = t_
1 2

Korna 00a KpaHa OTKPBITbI, CKOPOCTH (& U B OCTAr0TCA MPCKHUMHA, 4 BPpCM 3allI0OJITHCHUA
CTAaHOBHUTC PAaBHBIM t.

Takum 006pazoM, 00beMbI TOPSYEH U XOJIOAHON BOJIBI, OMABIIKNE B O0OUKY MpU

vt %43
OJHOBPEMCHHO OTKPBITBIX KpaHAaX, COCTABJIAIOT, COOTBCTCTBCHHO VF = t_ H VX = t_
1 1

VYpaBHeHUE TEMIOBOro 0ajaHca, C yudeToM OTCYTCTBHUSA TEIJI00OMEHa ¢ O0YKON U
OKPYKAIOIIEH CPEAOM, UMEET BUJL

CBpBVr(tH - tOr) + CBpBVx(tn - tOx) =0

balortiitox
t,+t,

[Tocne nmpeoOpazoBanuid, moyyaem t, = =42.7°C

OTBET: 42.7 °C

KPUTEPUU OUEHMBAHUA:

Omnpenenensl (B 001eM BUAC) 00BEMBI XOJI0HOM B ropsiueii BOABI — 110 20
3amrcaHo ypaBHEHHE TEIUIOBOTO Oananca — 16

[TonyueHo (B 00111eM BU/JIE) BbIpaKeHUE ISl UCKOMOW TeMnepaTtypsl — 30

Omnpenenena uckomas Temieparypa — 20

BCEI'O: 100



4. IlepBoHavaabHO KIIOY 3aMKHYT. BO CKOJIBKO pa3 u3MeHATCS
[IOKa3aHUs UACAIBHOI 0 aMIlIepMeETpa IIPU Pa3MbIKaHUU KIIH0Ya,
€CIIM Ha BXOJHBIC KJIEMMBI  ydacTKa  Lend  [oJaércs
MOCTOSIHHOE HalpsHKEHHUE?

PEIIIEHUE:
3R 2R _ 17

[Tpu 3aMKHYTOM KJIIOUY€ COIIPOTUBJICHHUE IS R = — =
p y p I obml = 4p T 3p T 12

4R*3R 12

HpI/I PAa3OMKHYTOM KJIIFOYC COIIPOTHUBJIICHHUC LICIIN RO6LL{2 - 7R - 7R
U U
Ilo 3dKOHY OMa IMIpHU 3aMKHYTOM KJTTHOUC 11 = — , [IpU pa30OMKHYTOM 12 =
R06Lu1 ’ Ro61u2

CuenoBareinpHo, — = —— = —x—=— = (0,83
I, Reswz 12 12 144

OTBET: nokazanus amnepmerpa yseaudatca B = 0,83 (wim, 4to TOXke camoe,
ymeHnbIiatcsa B 1,21 paza)

KPUTEPUU OLIEHBAHWA:

OmnpeneneHo ob1iee CONMPOTUBIICHUE TTPU 3aMKHYTOM KiTtoue — 30
Omnpeneneno ob1iee CONMPOTUBIICHUE TTPU Pa30OMKHYTOM Kitoue — 30

[Tomyuen o6t BUI OTBETAa HA BOMpOC — 20

[Mosy4yeno uuciio oTBeTa (B IIOOOM BUC — YBEIMYATCS WA YMEHBIATCS) — 20

BCEI'O: 106




5 Tonkasa nuH3a co3maér mpsMoe M300pakeHue npeamera ¢ ypenumyenuem I' = 6. Bo
CKOJIbKO pa3 (POKYCHOE PacCTOSHMS JIMH3bl MEHbILIE PACCTOSHHSI MEXAY NPEeIMETOM U
HM300paxeHuem?

PELIEHUE:

TaK Kak M300pa’keHue MPsIMOE, TO OHO SIBJIIETCSI MHUMBIM. Y BelnueHue 0osbiie 1
yKa3bIBaeT Ha TO, YTO JIMH3A ABIsIEeTCs cobuparomieil. Dopmyrna TOHKOW JTUH3bBI

puoOpeTaeT BUA
1 1 1

d f
H3-3a MHHMOCTH, I/1306pa)KCHI/Ie HaxXoJUTCA C TOM XK€ CTOPOHHI OT JIMH3bI, YTO U IIPCAMCT,
IMO3TOMY paCCTOAHUC MCKIAY NPECAMCTOM H I/I?>06pa)KCHI/ICM ONPCACIACTCA HC KaK CyMMa

f + d,axkak ux pazHocts f —d.

. ar
[TpeoGpazoBanue HoOpMyIbl TOHKOW JTUH3BI NPUBOIUT K f — d = — 4 HCKOMas
BEJIMYHMHA MPUOOPETACT BU/T

f-d_df

F  F2

f o
Bocnionb3yemcs tem, uto ' = o Torma, ¢ OJTHOM CTOPOHBI

f—d Td?
F  F2
a (hopMyJia TOHKOM JINH3bI IPUMET BU/T % = % C IPyTrOMl CTOPOHBI, OTKYa % = %
OxoHYaTEeNLHO,
f—d ([—=1)>
F oo

OTBET: B 5 pa3

KPUTEPUN OLUEHMBAHUA:

[IpaBunbHO ompeneneH BUI U300paxenus — 10

[IpaBunBHO OMpeesieH BU JIUH3BI — 10

[IpaBunbHO 3ancana Gopmyia TOHKOHM JTHMH3BI — 20

[IpaBUIBHO OMpEEeNIEHO PACCTOSHUE MEXIY ITPEIMETOM U H300pakeHrueM — 16
BriBenena o6mas popmyna — 46

[Tomry4yen uncnaeHHbIi oTBET — 16

BCEI'O: 100



