MuoronpoduibHas HHKEHEPHAs 0JIIMIHAAA «3Be3na»
[0 €CTeCTBEHHBIM HAYKaM

9 Riacce 3aKJIIOYHTEIbHBIH TYP 2020-2021
BapuanTt 1

1. (10 6annos) Y cemelHON maphl JHU POKIACHHA B OJMH U TOT XKC JICHB. [Ipu
OUYEpeTHOM MPA3[HOBAHHU X OOIIETO MHS POXACHMA MyX 3aMETHI, UTO ceffuac emy
BTpOe GOJIbIIE JIET, 4eM OBLIO €ro JXeHe TOr/a, Koraa emy OBLIO CTOJIBKO JIET, CKOJIBKO
ero xeHe ceifyac. A korma e OyleT CTONBKO JIET, CKOJIBKO eMy CeHdac, UM o0oum
Bmecre GyzeT 63 roma. CKOIBKO JIET cefgac Myxy?

Otger: 27.

Pemrenue. ITycTs cefivac Myxy 3x JieT, a xene — y jieT. Korga Myxy OBLIIO Y JIET,
sene ObpUIo x j1eT. Tak Kak uX BO3pacT U3MEHMIICS OJJMHAKOBO, COCTABMM YPAaBHEHHC y—
x=3x—y. Orcroma y=2x, pa3HHLIA B BO3pacTe MyXa H JKCHBI COCTABILICT X JICT. Korna
’KeHe OyeT CTONBKO JKe JIET, CKONBKO MyikKy ceidac (3x) MyxKy oyner 4x. Ilomyyaem
ypasHeHue 3x+4x=63, x=9.

OuennBanune. 3a sepHoe pemenne 10 6amios.

2. (12 6annos) B tpeyronsauke ABC W3BECTHBI JUIMHBI CTOPOH BC=10, AB=6.
Touka D — cepemuna AB, Touka F — cepenuna AC. Buccekrpuca yria B nepecexact
orpe3ok DF B Touke E. Haiigure EF.

Ortger: 2.

Pemrenue. ITo ycmoBuro 3agaud DF — cpefHss JHHHUS TPEYTrOJbHHKA. [TosToMy
DF=BC/2 u DF|| BC. Yrnet CBE u DEB paBHBI Kak HakpecT Iexaiue. KpoMe Toro,
¢(DBE=/CBE, Ttax kak BE — Ouccektpuca. 3HA4YUT, TPEYTOJILHHK BDE
pasroGenpennsiit u DE=DB=AB/2.
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[Tostromy EF=DF — DE=(BC — AB)/2=2.
OnenuBanme. 3a BepHOe pereHue 12 6amos.

3. (14 6annos) Iycts a u b — HarypansHele yucna, npuaém a<1000. M3sectHo, 9TO
a?! nemmres ga b'°. Bepro nu, yto a® nemurcst Ha b? OTBeT 00OCHYMTE.

OTBeT: BEPHO.

Pemenne. Bo3pMEM NPOU3BONBHBIN NPOCTOH ICIUTENb p HUCIA b. OH HOJDKEH
GBITh U JeIUTEIEM YiCIa @ (HHAYE CTENEHb a He Pa3AelMICs Ha CTemenb b). IIycTs x u
) — HaubOJIBLIME CTENEHH p, HA KOTOPBIC HENATCA COOTBETCTBEHHO a M b. Torja



21x 2 10y, y < 2,1x. Tak xax a<1000, CIIpaBEeTHMBO, 410 X < 9 (Bemp yxe 210 >
1000).

Urak, y < 2,1x < 2x + 0,19 = 2x + 0,9. Orcroma ¥ < 2x. ITockombKy 3T0 BepHO
JULS 060T0 MPOCTOTO JENHUTENIS Yucia b, moTydaeM, 4To a? JeluTes Ha b,

OuennBanue. 3a Bepuoe pemrenue 14 6amios.

4. (14 6annos) Ilpu Kakux 3HAYCHHUSX [apaMeTpa a KaxJoe U3 ypaBHeHuil x? +
ax +2021 =0 u x* +2021x + a = 0 umeer 1Ba LEIBIX KOPHS?

OTtBet: — 2022.

Pemenue. [Ipeamonoxum, 4to HA OIHO U3 YpaBHEHMHA He UMeeT KOpHs, paBHOTO 1
o abcomotHol BemuuuHe. [Tycte x; m x, — KOpHH TEPBOTO ypaBHEHHs. Mcmonb3ys
Gopmyner  Buera, mmeem |a| = [x; 4 x,| < |xq] + |xy]. (3mece  mcmonp30BATH
HCPaBEHCTBO TPEYrOMbHUKA.) Tak Kak |x1, |x;| ormuumst or 1 u wenste, a |x4 |« |x,| =

2021, To wmambonpllee 3HAYEHHE CYMMEI OVIET, KOTAA ONHO H3 HHX paBHO 2.

CrenoBatensHo, |a| < 2 + 2—022—1 = 1012,5.

Iycts ¢y u t; — Kopuu BTOporo ypasHenus. Torma |a| = [t « t,]. Tak kak 2021 =
|ty + o] < [t1] + |t;], To mpu |t;| = 2 monywaem, uto |t,] = 2019. 3uauur, |a| > 2 -
2019=4038. Ilomy4eHO MPOTHBOPEYHE, TO €CTH XOTS GBI OJHO H3 YPaBHEHUM HMeEeT
KOPeHb paBHEIH | 110 MoayIO.

Teneps, mepebupas Bce BapuaHTEL, Haxoqum, 4To a=— 2022.

OuenunBanue. 3a BepHOe pemenue 14 Gamwmos. Ecmu ITOJIY4YEH NPABUIIBHEIH OTBET,
HO y4amuics 6e3 000CHOBaHHSA CYHTALT, YTO KOPHU PaBHEI +1, To cTaBuM 5 6aIIos.

S5.(/0 6annos) 3aBHCHMOCTb CKOPOCTH MATEPHANBHOM TOUKH OT BPEMEHH
NpeacTaBlIeHa Ha PUCYHKE.

v, m/c
5

0 20 LY

Omnpezenure CpeHIOI CKOPOCTH 34 MEPBHIE COPOK CEeKYH]I IBHXKEHHS.
OTtBeT: 3,93 Mm/c.

Peurenue. [TyTe — 370 mmomrazs nox rpadguxom:

S = in *5-40 = 50m. (5 6annoB)
S _ 50w
Cpentsist CKOPOCTE: Vg, = i 3,93 m/c. (S 6annom)

6. (15 6annos) llemouka Mmaccodt m=500 TpamMM COCTOMT H3 GOJBIIONO HHCIA
OIMHAKOBBIX, [VIAJIKUX 3BEHBCB. E€ CBOOOMHO MOABECHIH 32 KOHIEI K IIOTOIKY. Yrom



MEXIy IOTOJKOM M LEHNOYKOW PaBeH 0=60°. Oupexenure HaTsHKEHHE I IEMOYKH B
at " 2
caMoil HIKHEH Todke. Y cKoperue cBoboHOTo maneHus g=10 m/c”,

Otser: 1,4 H.

Pemenne. I'opu3oHTaIbHAS MPOSKIUA CHIbI HATSDKSHHA HENOYKH B J1r000M MecTe
onunakosa. CnenoparensHo, T = T, cos a, (5 6an10B)

roc TB — HATSOKEHHE LENOYKHA B TOUKE COIIPHKOCHOBEHHA C IIOTOJIKOM.

Kpowme Toro, 2T; sina = mg. (5 6an0B)

2.l-141 (5 62/1710B)

Mg _
B pesynprare momygaem: T = S ctga =3 5

7.(15 6annos) TodeuHblit WCTOYHHK CBETa, PACIONATAIOIIHKCA Ha ITTaBHOR
OITHYECKOH OCH TOHKOH cOOMparouieit JIMH3EI, 1T PACXOAAIIUKUCS O MaJIbIM YITIOM
0. TMy4oK cBeTa. Ilocie MPOXOXKICHMS JMH3BEI JAHHBIH ITYYOK CXOIMTCS MOJ MajbIM
yrioM B. Ompesienure yroi pacXoxIeHHs JTy4deH, eciu COOUPAIOIIYIO JTHH3Y 3aMCHATH
Ha TaKyIo Je 0 PasMepaM PacCeMBAIOLLyIO JIHH3Y, C TAKOH e 10 MOYIII0 ONTHIECKOH
CUJIOH.

OtBet: 20-+f.

Pemenne. @opMylia TOHKO# JIMH3EL B CITydae COOMPAIOIICH THH3EL:

11,1

};—E-!-]Tl. (2 63.]1.113)

dopMy1a TOHKOH JIMH3BI B CIIy4ae PacCEHBAOIICH JIMH3BI!

LY )

e (2 6anna)
5 ta(EY=2=2

C yuétom TOrO, 4TO: tg (2) =5 =g, (2 6ana)
Pyl 8

tg (2) =3 =F (2 banuia)
i

tg (E) =3=z (2 6anna)

IMonyuaem, uto: ¥y = 2a + 5. (5 6amIoB)

8. (10 6annos) YpmenbHas TEIUIOEMKOCTb Telld MAaccOd M = 2 KI' 3aBHUCHUT OT
TeMmeparyphl cregyromuM obpasoM: ¢ = (1 + at), rae ¢o = 150 Jx/(kr- °C) —
yaenbHas TermtoéMxocth pu 0°C, @ = 0,05 °C™* — remmepatypHbIi Kosduuuent, ¢ —
TeMIepaTypa B rpaxycax Llenscust. Omnpezenute, Kakoe KOTHIECTBO TEIa He0OOXOMHMO
IIepesaTh STOMY Telly IS TOTo, 4To6b! Harpets ero ot 20 °C o 100 °C.

OTtBeT: 96 KJX.



Pemenune. VYuuTeBasg TO, YTO 3aBHCHMOCTB VIAEIbHOM TEIIIOEMKOCTH OT
TCMIIEPATYPhI HOCUT JIMHEHHBIN XapaKTep, MOKHO PACCUUTATE €& cpenHee 3HaYEHHUE:

Cop = Co(ltaty)tco(l+aty) _ 600 2 (5 6amn0B)
2

kr°C’

Hckomoe konnaecTBo Temna: Q = CcpmAt = 600 -2-80 = 96000 [Ix = 96 x/Ix.

(5 6annos)



