E. A. IllupseBa BamayHuk (OI'D 2023)

12. PacuéTbl nmo popmyaam
Baoxk 1. PHUIIN IIPUMEPHI

3azmanue 1. B pupme «PoOHUK» CTOMMOCTS (B PyOAsIX) KOAOIIA U3 JKEAE300€TOH-
HBIX KOA€Il paccuuTbIBaeTcd 1o popmyae C=6000+4100-n, roe n — YUCAO KO-
A€ll, YCTAHOBAEHHBIX IIPU pbIThe Koroana. [Toab3ysachk aTolt popMyaol, paccyuu-
TalTe CTOUMOCTE KOAOAIIA U3 7 KOAEIL.

n=17 C=6000+4100-n
C-? C=6000+4100-7=6000+28700=34700 (py6.) OTBet: 34700

3amanue 2. B dupme «Ox, mpokady!» CTOUMOCTD ITOE30KU Ha TaKCU (B PyOAXx)
paccuuTbiBaeTcd 1o popmyae C=150+12-(t-5), roe t — IAUTEABHOCTD OE3KH,

BbIpaxkeHHad B MUHyTax (t>5). [Toap3ydacek aTo#t dopmMyaoi, paccauTaiTe CTOU-
MOCTb 11-MUHYTHOH ITOE3KHU.

t=11Mmur C=150+12:(t-95)
C-? C=150+12:(11-5)=150+12:6=150+72=222 (py0.) OTseT: 222

3amanue 3. UToOBI mepeBECTH 3HAUYEHHE TeMIlepaTyphbl 1o IIKaase Lleabcus B
1mKaay PapeHreira, rnoab3yrorca dopmyasoi tp=1,8t.+32, rme t. — rpamycel
Lleabcuda, tp — rpanycel ®apenreiita. CKOABKHMM rpajycaM II0 IIKase dapeH-
rerta CoOOTBETCTBYeT —45 rpaaycoB 1o mkaase lleabcusa?

te=-45°C tp=1,8t,+32

tp—? tp =1,8:(-45)+32=-81+32=-49 (°F) Orger: —49

3amanue 4. YToObI ITepeBeCTH 3HAYEHUE TeMIlepaTyphl 110 IKase PapeHreiita

B 1IKaAy lleabcus mosBoageT gopmyaa to -32), rme t. — TeMmmeparypa B

S
=glte
rpagycax lleabcus, t; — Temrieparypa B rpaaycax dapenreiita. CKOABKHUM I'pa-
JlycaM IIO IIIKaAE HCABCI/IH cooTBeTCTBYyeET 113 rpaaycosB 1o mKase PapeHreura?
t,=113°F
te—7?

OTBerT: 45

3amanue 5. MOIITHOCTE IOCTOSTHHOTO TOKA (B BaTTax) BEIYUCASIETCH 110 POPMYAE
P=I°R, rze I — cuaa Toka (B ammepax), R — conporuBaeHne (B omax). I[1oAb3ysICh
5TOM opMyAOM, HaWOWUTE COIPOTHUBAEHHE R, €CAM MOIIHOCTb COCTaBASIET
101,25 Br, a cuaa Toka paBHa 4,5 A. OTBeT galTe B OMax.

P=101,25Bt P=I°R ‘:12
1-4,5A b
R-? R_I_Q

_101,25_101,25 _10125
4, =3 ~4.5.45 4545 °OM OTBeT: 5
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3amaHue 6. L[ecHTPOCTPEMUTEABHOE YCKOPEHHUE IIPU ABUXKEHUU 110 OKPYKHOCTH
(B M/C?) MOKHO BBINHCAUTE II0 popMyse a=m°R, rme @ — yraoBas CKOPOCTH (B
c’!), a R — paguyc okpyskHocTu. [loab3ydacek aTolt popmyaoii, HariguTe paguyc R
(B MeTpax), ecau yrAoBasi CKOPOCTBb paBHa 7,5 €1, a HEHTPOCTPEMUTEABHOE YCKO-
penue pasHo 337,5 m/c?2. OTBeT gaiiTe B MeTpax.

a=337,5m/c? a=w°R \:oﬂ
_ -1
w=7,5cC R.G
R-? ©2
R-337,5_337,5 337510 _¢
7,5 7,57,5 7575 OrBer: 6

3amanue 7. [laomanp YEeTBIPEXYTOABHUKA MOXKHO BBIYHCAHUTL IO (QOpMyAe

_ dldQSll’lO!
2

MEXAy AuaroHassaMHu. [Toap3ysdachk 3Toi popMyaol, HAWAUTE OAWHY AHAroHaAUu

, TIe d1 )51 d2 — IAVHBI AUaroHaAed 4eTbIpEXyrOABPHUKA, @ — yTOA

d,, ccam d, =12, sina -2, a S-46,2.
d, =12 d,d,sina
! s b i
. 7 S 2 2
Sino = —
) 2S=d,d,sina
$=46,2 . |
d,-? d,d,sina=2S |:d;sina
__25
2 dsina
2462 _2:46,2:9 _46,2:3 _
L==7 12.7 27 27
9 OtBeT: 9,9

Baok 2. PHUIIH. PaciuupeHHasas BepCHS
ITPUMEPBI

3amanue 8. 3Has IAMHY CBOErO IlIara, YeAOBEeK MOKEeT MPUOAMKEHHO IIOACYH-
TaTh IIPOUMEHHOE UM paccTodgHUe S o opMyae S=nl, TAe n — YUCAO LIaroB,
[ - nauHa mrara. Kakoe paccrogHue Ipomiéa 4eaoBeK, ecau [=60 cm, n=13007?
OTBeT BBIpa3uTe B KUAOMETPAX.

n=1300 s=nl
[=60 cMm s=1300-60=78 000 (cm)
s— 7 78000 cm=780Mm=0,78 km OtBer: 0,78


http://www.time4math.ru/oge

E. A. IllupseBa BamayHuk (OI'D 2023)

3amanue 9. [lepuon koaebaHMA MaTeMaTHYECKOro mMasTHHKA T (B CeKyHOax)
IIPHUOAMIKEHHO MOXKHO BBIYHCAUTH 10 popmyae T=241, rme | — mamHA HUTH (B
MeTpax). [loap3yace 3To¥ popMyaol, Ha¥ANUTE OAWHY HUTH MadTHHKA (B MET-
pax), mepuoa KorebaHUu KOToporo cocraBaseT 11 ceKyHI.

T=11c T=2J1
[-? (T)? = (241)?
T2-41  |:4
_T? 112 121,01 o025 _
l=4 1=73-="3-=30=30-2-30,25 (m) Orser: 30,25

3anmanue 10. 3axkoH KyaoHa MOXKHO 3amnucaTh B BUOE F=kq1—22, rae F — cuaa
r

B3aUMOJENUCTBUS 3aPsA0B (B HBIOTOHAX), ¢; U ¢, — BEAUYHMHEI 3aPSI0B (B KyAO-

Hax), k — koadduiineHT npomnoprroHasbHocT (B H'M2/Ka? ), a r — paccrosgHue
MeXAy 3apgaaMu (B MeTpax). [loap3ydacs dopMyaol, HaauTe BEAUYUHY 3apdaa
g, (B KyaoHax), ecaun k=9-10° H'm2/Ka2, g, =0,008 Ka, r=400 M, a F=0,225 H.

k=9-10° H'M; F-kB% |2
Ka r
% =4%’(())08KA Fr?=kq,q, |- kg,
r= M
2 . 2 .

F-0,225H q2=Fr =0,2295 4002 _ 0,252516 _
g, —? kg, 9-10°.0,008 9.10°-0,008
J

222516 _4 6005 (k)

9.10°-8 OtseTt: 0,0005

3amanue 11. 3aKOH BCEMHUPHOIO THATOTEHHd MOXKHO 3amnucaTbh B BHIE

F=Vm£12 , e F — crAa IPUTSIKEHUS MEXAY TEAAMU (B HBIOTOHAX), My U M, —

MAacChI TeA (B KMAOTpaMMax), r— PaCCTOSSHHE MEXAY LIEHTPaMH Macc (B MeTpax),
a y — rpaBUTAllMOHHAad IIOCTOdHHAsI, paBHas 6.67 - 10711 H-m2/kr2. [loab3yscs
dopmyaol, HaiimuTe Maccy Teaa m; (B Kuaorpammax), ecan F=0,64032 H,

m,=4-10° kr, a r=5 Mm.

2

y=6,67-1071 M o, M |0

KT r
F=0,64032 H _ .
m,=4-10° Ka Fré=ymm, - [vm,
2 _Fr?_ 0,64032:5° _0,64032:25
rom "™ ym, " 6,671011.4.10° 6,67-102 .4
my _0,64032:10000 _64032-10

=60 (k1)

6,67-16 667-16 OrseTt: 60
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3amanue 12. 3akoH MeHneaeeBa-KaanelipoHa MOXKHO 3amnucatb B BHUIE
PV=vRT, rne P — naBaeHue (B mackaasx), V — o0béM (B M3), v — KOAHYECTBO
BelllecTBa (B MoAsgx), T — Temneparypa (B rpagycax KearBuHa), a R — yHUBEp-
casbHad razoBad ocTodHHasi, paBHasa 8,31 [k /(K-Moap). [Toab3ysace aToit doop-
MyAaol, HatimuTe o6BéM V (B M3), ecan T=300 K, P=53 848,8 Ila, v=32,4 M0AB.

R-8,31 Tk PV =vRT |:P

K-MmoaB VRT
T=300 K Ve
P=53848,8Ila V_32,4-8,31-\’300
v=32,4 MOAB ~ 53848,8
V-? V=324-831-3=6-54-3-277-3=54-3

53 8488 1829916 108
V=1,5wm>) Orser: 1,5

3amanue 13. 3akoH MeHneaseeBa-KaamelipoHa MOXKHO 3amnucaTh B BHIE
PV=vRT, rne P — naBaeHue (B mackaasx), V — o0bé€M (B M3), v — KOAHUYECTBO
BellecTBa (B Moaax), T — Temneparypa (B rpagycax KeabBuHa), a R — yHuUBep-
casbHas raszoBad IocTrogHHad, paBHad 8,31 [k /(K-Moab). [Toab3ysachk dpopMyAao,
Halinute Ttemieparypy T (B rpaagycax KeapBuHa), ecau P=70219,5 Ila,

v=29,9 moab, V=2,3 m3.

R=8 31 H}K VRT=PV |IVR
77 K-MOAB PV
P=70219,5Mla T= &
v=29,9 MoAB 1.70219,5:2,3 _702195-230 _
V=2,3M° 29,9.8,31 299.831
T-? _15-46813-23-10 _5:169-10 _
23.13-3-277 13 650(K) 5 rger: 650

12. PacuéTsl nmo dbopmyasam
BAok 3. THIIOBEIE 3K3aMeHAIlHOHHbIE BAPHAHTBI

ITPUMEPBI

3amanne 14. BricoTa mepeBSIHHOIO CTeAAaXKa JAS KHUT paBHa h=(a+bjn+a

MHAAUMETPOB, TI€ a — TOAIIIMHA OOHOM MOCKH (B MM), b — BbICOTA OLHOM IIOAKH
(B MHAAIMETpAX), N — YUCAO TAKHX IIOAOK. HaliiTe BICOTY KHHUIKHOTO CTeAraXKa
U3 8 1MoAoK, ecau a=18 MM, b=310 mm. OTBeT BhIpa3uTe B MUAAUMETPAX.

n=_8 h=(a+bjn+a
a=18 MM h=(18+310)-8+18=328-8+18=2 642 (MMm)
b=310 MM

h— ? OtBeT: 2642
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3amanue 15. 3akoH ['yka MmoxkHO 3anucaTts B Buae F=kx, roe F — cuaa (B HbIO-
TOHAaX), C KOTOPOH CXKUMAaIOT IIPYKUHY, X — aODCOAIOTHOE yIAMHEHUE (cxKaTue)
HPY>KUHEI (B MeTpax), a k — koadpdpuinent yrpyroctu. [loab3sysice aTo#t opmy-

AoM, HalinuTe x (B MeTpax), ecam F=80H u k=5 %

F=80H F-kx |k
_cH F
k=5_ x-E
x-7 80
x=?=16(M) OTBerT: 16

3amanue 16. 3axkoH [[Koyad-AeHIIa MOXKHO 3anucaTh B BHUIOE Q=12Rt, e
Q — KOAWYECTBO TEMAOTEHI (B IXKOyAsaXx), I — cuaa Toka (B amnepax), R — compo-
TUBAEHUE 1IeTH (B oMax), a t — Bpemd (B ceKyHaax). [loab3ysch aTol popmyaoi,

HalauTe BpeMs t (B cekKyHaax), ecau Q=816,75 [Ix, [=5,5 A, R=9 Om.
Q=816,75 Ox Q=1°Rt \:IQR
[=5,5A

Q
= t=—
R=9 Om IQR
t-=? (=816,75_ 816,75 5 o
5,52.9 5,5-5,5-9 OrgerT: 3

3azmaHue 17. MoIHOCTH ITOCTOSHHOIO TOKa (B BaTTax) BbIYUCAIETCS IO op-
U2

myae P=——, rae U — HanpsxkeHHe (B BoabTax), R — compoTuBaeHUE (B oMax).
R

IToap3ysick 3ToM popMmyaol, HatiguTe P (B BarTax), ecan R=9 OMm, U=18 B.

R=9 Om P—U2
U=18B R
pP-? 182

P= 5 - 36 (BT) OtBeT: 36

3amanue 18. PaboTa IToCTOSTHHOTO TOKA (B A3KOYASIX) BBIYHCASIETC 110 (POPMYAE

Ut
A=T’ rne U — HamnpsixkeHHe (B BoAbTax), R — compoTuBaeHHE (B oMax),
t — Bpemd (B cekyHmax). [loab3ysacek aToit popMmyaoii, HaviguTe A (B AKOYAIX),

ecau t=8c, U=6B, R=20M.

t=8c _U?t
U=6B R
— 2
R=2Owm 2.6 8=144(ﬂ}K)

A-7 2 OrBerT: 144
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3amanue 19. Kunetuueckas SHEpPrus TeAa (B MAKOYASIX) BEIYUCALIETCS I10 Pop-
muv?
myae E =5 TZIe m — Macca TeAa (B KHAOTpaMMax), a U — €ro CKOPOCTh (B MET-

pax B cekyHAay). [loab3sysick aToii popmyaoit, Hatigute E (B MKOyAdx), ecAu
v=5SM/c u m=12Kr.

v=5m/c _mv® o 1257
m=12 kr 2 B
E-? OTBeT: 150

- 150 (Ix)

3amanue 20. DHeprusa 3apssKeHHOro KoHAaeHcaTopa W (B [3K) BEIYHCALIETCH 10
2
dopmyae W = CIQJ

IIMaAOB Ha OOKAagKax KoHueHcaTopa (B B). Halimure sHepruio KoHaeHcaTopa

, roe C — éMkocTh KoHAeHcaTopa (B ®), a U — pa3HOCTb IOTEH-

W (B [Ix) émKocThio 107 &, ecan pasHocTh noTeHImaroB U Ha o6KAaIKAX KOH-
OeHcaTopa paBHa 8 B.

C=10"*® CU? 10°%.82
W=—"-  W=—"-——"7=0,0032 (Ix
U=8B 2 2 VLK)
W-—7? Orser: 0,0032
3anmanue 21. [Taomage TPEYrOABHUKA MOXKHO BBIYUCAUTD IO popmyae S =—O£§ ,

rie a, b U ¢ — CTOPOHBI TPEYTOABHUKA, a R — paguyc OKpy>KHOCTHU, OITUCAHHOHN
OKOAO 3TOro TpeyroabHHKa. [loap3ydachk 3TOM dopmyaoii, HaliguTe S, e€cAHU

a=11, b=13, ¢c=20 u R=6—5.

6
a=11 S=abc
b=13 4R
c=20 S=11-12-520=11-1635-5-6=66
6 6
S—-? OTBeT: 66

3amanue 22. Pannyc BIIMCaHHON B IIPSIMOYTOABHBIN TPEYTOABHUK OKPYKHOCTHU
b-c
2
TpeyroabHUKa. IloAb3ydch 3ToM dopmyasol, Haliaute c, ecam a=12, b=35 u
r=5.

. a+
MO2KHO HalTH 1o popmyae r =

, TJ€ a U b - KaTE€ThIl, a C — HIIOTEHYy3a

a=12 r=a+b—c 2
b=35 2
r=>5 2r=a+b-c

c-7? c=a+b-2r ¢=12+35-2.5=37 OrBert: 37


http://www.time4math.ru/oge

E. A. IllupseBa BamayHuk (OI'D 2023)

a?+b2_c2
2ab

rne a, b U c— CTOPOHBI TPEYTOABHHKA, & & — yILOA MeXXAy CTOpPoOHaMu a U b.

[Toap3ysichk 3TOM popMyAaOH, HAMAUTE BEAUYNHY cOSa , ecAu a=3,b=8uc="7.

3amanue 23. TeopeMy KOCHHYCOB MOXKHO 3aIllficaTbh B BHUIE COSX =

a=3 cosg o &b’ =c?

b=8 2ab

c=7 cosg o8 -7 24 1_5

cosa —? 2-3-8 48 2 10 7 Orser: 0,5

3amanue 24. /[AuHa MenuaHbl Me, IPOBEAEHHOU K CTOPOHE C T]_Z)CYI‘OABHI/IKa co

2
CTOpPOHaMU a, b U ¢, BbIYHUCASIETCI 110 POpPMyAE m, —\/2a +§b . Hatimure
MeauaHy me, ecAu a=4,b=7uc=9.
a=4 _2a?+2p*—c?
b="7 Me = 2
c=9 m=\/242+272 92 \/__2_3_5_35
m, —? c 2 2 2 10 7 Orsert: 3,5

3anmanue 25. /[[anHa OHMCCEKTPHUCHI [, TPOBEAEHHOMN K CTOPOHE C TPEYrOABHUKA

CO CTOpPOHaMM a, b U c¢, BbIYHcadeTca I0 GopMyae lc=ﬁ\/ab((a+b)2—02).

Hatinure naunny 6uccekTpUch! I, ecau a=7,b=21uc=26.

a="7 1
lc=— ab((a+b)? —c?
b-o1 Jab((a+bp ~c?)
c=26 191\ 2
c2 L= 7 21J7 21((7 2172 -262)=
\/7 21-10 J773336=2—8126 4,5 OtBer: 4.5

3amanue 26. [larommags TpeyroAbHUKA BBIUHCASIETCS 10 OpMYyAe S=%bcsina ,

rae b 1 ¢ — IBe CTOPOHBI TPEYIrOABHUKA, & @ — YTOA MeXXAy HUMH. [1oAb3ysich
aTol¥ popmyaoit, HatiauTe sina, ecan b=10,c=5u S=20.

b=10 S=lbcsina -2

c=5 2

S=20 2S=bcsina \:bc

sina —? ) 2S . 220 4 8

sina == sina=—"-"—-=—-=—=0,8

bc 1005 5 10 OtBerT: 0,8
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3amanue 27. Panuyc onncaHHOM OKOAO TPEYTOABHUKA OKPY?KHOCTH MOXKHO

. a
Ha¥iTu 1o popmyae R= Ssing’ TA€ @ ~ CTOpOHA TPEYTOALHHKA, @& — HPOTHEO-
sina

A€XKaIllUP 3TON CTOPOHE YyroaA, a R — paauyc OoImMCaHHON OKOAO 3TOTO TPEYTOAb-

HHUKa OKpPY>KHOCTHU. [loab3ysdack 3Toit dopmyasoi, Haviaute R, ecam a=7, a

sina=i.

14
a="7 __a
) 5 2sina
sina =-—

14 R- 7 =7'14=98=9,8
R-? 2.2 2-5 10

14 Otser: 9,8

b
sina sing’

3anmanue 28. TeopeMy CHHYyCOB MOXKHO 3alycaThb B BHUIE TIe a U

b — 1Be CTOPOHBI TPEYTOABHUKOB, & & U [§ — YyTABI TPEYTOABHUKA, A€KAIIHe IIPOo-

THUB HUX COOTBETCTBEHHO. [loAB3ysdCh 2TOM (popMyAaol, HalaAuTe BEAMYUHY Q,

ecan b=15, sina=% U sinﬂ=%.
b=15 a _ b
sina—4 sina sing
5 a-sinf=b-sina |:sinf

: 12 4
sinf=-=

S E ,_bsina 1595 3413,
a-? sinf 12 12

13 Orsert: 13

3amanue 29. [lromaapr IPIMOYTOABHUKA MOXKHO BBIYHCAUTBH II0 QOpPMYyAe

_d?%sina
S= —5 rrae d — IAMHa AuaroHaAUu, & — YIOA MEXXAy AJUArOHaAaIMU. [10AB3ysCh
aTo¥ popmyaoit, HariauTe naomaab S, d=12 u sina = .
d=12 S d%sina
. 5 2
sinag ==
6 102.2
S-? S 6=12-2-5=6O

2 2 OtBeT: 60
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