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

12. PacuéTsnl nmo popmyaam
Baoxk 1. PHUITHA

ITPUMEPBI

IIpumep 1. YToOBI nepeBecTH 3HAUEHHE TEMIIepaTyphl 10 mikase lleabcus B
mKkany dapeHreiTa, IMOAB3yIOTCa Qopmyaoi tp=1,8t.+32, rme t, — rpamycol

Lleabcust, tp, — rpanycel ®apenreiita. CKOABKHM rpaaycam II0 IKase dapeH-
rerra CooTBeTCTBYeT —45 rpaaycoB mo mkaase lleabcusa?

to=—45°C tp=1,8t,+32

tp =7 ty =1,8:(-45)+32=-81+32=-49 (°F) OTBeT: —49

IIpumep 2. YToOBI IEPEBECTH 3HAUEHHE TEMIIEPATYPHI I10 IKare PapeHrediTa B
t,=2(t,—32), re t
mkaay Lleabcus 1osBoaseT popmyaa t. = §( r—32), rae t. — TeMmriepaTtypa B rpa-

aycax Lleabcus, tp —Temneparypa B rpaaycax ®apenreiita. CKOABKUM rpaaycam
o mkaae lleabcuga coorBeTcTBYeT 113 rpagycosB o mikaae dapenrevita?

tp,=113°F _ O
o tc—§(tp 32)
C 5 S
tc=§(113—32)=§-81=45( C) OrBeT: 45

IIpumep 3. MOITHOCTEH IIOCTOIHHOTO TOKA (B BaTTaX) BBIUYHUCASIETCH 10 POpMyAe
P=I°R, rze I — cuaa Toka (B ammepax), R — conporuBaeHne (B omax). I1oAb3ysICh
9TOM OopMyAOl, HaWOUTE COIPOTUBAECHHE R, €CAM MOIIHOCTH COCTaBASET
101,25 B, a cuaa Toka paBHa 4,5 A. OTBeT galTe B OMax.

P=101,25BT P=12R ‘:12
1=4,5A
R-? R=IRQ
_101,25_101,25 _10125 _
R= 452 4,545 4545 >(Om) OTsert: 5

IIpumep 4. LIeHTPOCTPEMUTEABHOE YCKOPEHUE IIPU ABUXKEHUHU 10 OKPY?KHOCTHU

(B M/C2) MOKHO BBIYHCAUTE 1o hopMmyae a=w°R, Tme @ — yraoBas CKOPOCTH (B
c1), a R — paguyc okpyzkHocTH. [loab3ysachk aToM popmyaolt, HatimuTe paauyc R
(B MeTpax), ecau yraoBasg CKOPOCTB paBHa 7,5 €71, a HEHTPOCTPEMUTEABHOE YCKO-
penue paBHo 337,5 m/c2. OTBeT gaiiTe B MeTpax.

a=337,5m/c? a=6°R ‘20)2
®=7,5¢c! _a
R-? w2

337,5_ 337,5 337510 _
R~ 52 "7575 7575 °WM

OTBeT: 6
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IIpumep 5. [lromaap YETBIPEXYTOABHUKA MOXKHO BBIYHCAUTL [0 (POpPMYyAE
_ d1d231na
2

MeXOy AuaroHaadaMu. [loab3ysch 3Tol popmyaoit, HaiiuTe OAUHY AUArOHAAU

, tne d; u d, — OAMHBI AUAroHaA€¥ YETBIPEXYTOABHUKA, a — YTOA

d,, ccamt d, =12, sina -2, a $-46,2.
d, =12 d,d sina
1 _4i% .
. 7 S 2 2
sina = =
) 2S=d,d,sina
$=46,2 . |
d,-? d,d,sina=2S |:d;sina
_ 28
2 dsina
2462 246,29 46,23 _
R 12-7 27 7
12.1
o OtgeTt: 9,9

Baok 2. PHUIIN. PacluupeHHass BEepCHsSI
IIPUMEPBI

IIpumep 6. B dbupme «POOHUK» CTOMMOCTH (B PyOASIX) KOAOAIIA M3 XKEAE300€TOH-
HBIX KOA€Il paccuuTbiBaeTcd 1o dopmyse C=6500+4100-n, roe n — YUCAO KO-
A€ll, YCTAHOBAEHHBIX IIPU pbIThe Koroana. [Toab3ysack aTolt hopMyaol, paccyuu-
TalTe CTOUMOCTD KOAOAIIA U3 7 KOAEIIL.

n="7 C=6500+4100'n

C-? C=6500+4100-7=6500+28700=35200 (py6.) OTBeT: 35200

IIpumep 7. B dupme «Ix, nmpokady!» CTOUMOCTE IOE3AKHU Ha TAKCHU (B PyOAdXx)
paccuuTbiBaeTcsa 1o popmyae C=150+12-(t-5), roe t — IAUTEABHOCTD ITOE3IKH,

BbIpaxkeHHad B MUHyTax (t>5). [loap3yschk aTolt popMyAaoi, paccuuTauTe CTOU-
MOCTB 11-MHUHYTHOH IIOE3OKH.

t=11Mmur C=150+12:(t-95)

C-? C=150+12+(11-5)=150+12:6=150+72=222 (py0.) OTBert: 222

IIpumep 8. 3Has OAMHY CBOErO IIara, YeAOBE€K MOIKET ITPUOAMKEHHO IIOICUU-
TaTh IIPOUAEHHOE UM pacCcTodgHUE S 0 opMmyae S=nl, rae n — YUCAO 1IaroB,
|- nanHa miara. Kakoe paccrosHue ImpoIinéa yeaoBek, ecau [=60 cm, n=13007
OTBeT BBIpa3UTeE B KUAOMETPAX.

n=1300 s=nl

[=60 cm s=1300-60=78 000 (cm)

s—7? 78 000 cm=780Mm=0,78 Km OtBert: 0,78
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IIpumep 9. [lepuon kKoaebaHUI MaTeMaTUUECKOTo MasTHHKA T (B CeKyHaax)
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

IIpumep 10. 3akoH KyaoHa MOXKHO 3amucaTtb 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=910 H'M; F-kf% |2
Ka r
. =4%’(())08KA Fri=kq,q, ‘:kq1
r= M
2 . 2 .

F-0,225H q2=Fr =0,2295 4002 _ 0,2525 16 _
G, —? kg, 9-10°.0,008 9-10°-0,008
=

_ 22516 _4 5005 (Ka)

9.10°-8 OrseT: 0,0005

m,

-
rae F — cuaa npuTsKeHUs MEXY TeAaMH (B HBIOTOHAX), M; U M, — MacChl T€A

IIpumep 11. 3aK0OH BCEMUPHOI'O TATOTEHNA MOXKHO 3alucaTs B Buae F=y

2 >

(B KMAOTpaMMax), ¥ — pacCTOIHHE MEXAY LIEeHTpaMHu Macc (B MeTpax), a y — rpa-
BUTAIIMOHHAsI ITIOCTOgHHAasI, paBHad 6.67 - 10711 H-m?2/kr2. [loab3ysack opMyAOH,
HaluTe Maccy Teaa m,; (B Kuaorpammax), ecau F=0,64032 H, m, =4.10° kr, a

r=5 M.
2
y=6,67-1011 EM g W 2
KT r

F=0,64032 H 2_ .

n10% % Fre=ymm, ‘.sz

2 _Fr2_ 0,64032:5% _0,64032:25 _
r=Su "™ ym, 6,67.1011.4.10° 6,67-102.4
m -~ _0,64032:10000 _ 6403210

6.67-16 66716 VD Otser: 60
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IIpumep 12. 3akoH MeHpaeaeeBa-KaameiipoHa MOXKHO 3alucaTb B BHIE
PV=vRT, rne P — naBaeHue (B mackaasix), V — o0bpéM (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-
MyAoH, HatinuTe 00bEM V (B M3), ecau T=300 K, P=53 848,8 Ila, v=32,4 M0OAB.

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

IIpumep 13. 3akoH MeHaeaseeBa-KaaneripoHa MOXKHO 3alucaTh B BHIE
PV=vRT, rne P — naBaeHue (B mackaasx), V — o0béM (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. PacuéTnl nmo hopmyaam
Baok 3. THnIOBBIE 3K3aMEHAIlHOHHEIE BAPHAHTBbI

ITPUMEPBI

IIpumep 14. BricoTa AepeBSHHOIO CTeArasKa JIAd KHHUT paBHa h=(a+bjn+a

MHAAUMETPOB, TI€ a — TOAIIIMHA OOHOM MOCKH (B MM), b — BbICOTA OLHOM IIOAKH
(B MHAAMIMETPAX), N — YUCAO TAKHX IIOAOK. HaliiTe BICOTY KHHUIKHOTO CTeAraXKa
U3 8 MoAoK, ecau a=18 mm, b=310 mMm. OTBeT BbIpa3UTE B MUAAUMETPAX.

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

h—? OtBeT: 2642
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IIpumep 15. 3akon ['yka MoxkHO 3anucats B Buae f =kx, rae f— cuaa (B HbIO-

TOHAaxX), C KOTOPOH CXKUMAaIOT IIPYKUHY, X — aODCOAIOTHOE yIAWHEHUE (cxKaTue)
OPY3KUHEI (B MeTpax), a k — koadpduninenT yrnpyroctu. [1loab3sysacs aToit popmy-

Ao, HariguTe X (B MeTpax), ecan f=80H u k=5 %

f=80H f=kx \:k
_cH f
k 5M sz
x -7 80
x—?—16(1v1) OTBeT: 16

IIpumep 16. 3akoH /[IXKoyag-/AeHIla MOXKHO 3alucaTbh B BHIE Q=12Rt, rae
Q — KOAWYECTBO TEMAOTHI (B MXKOyAaX), I — cuaa Toka (B ammnepax), R — comnpo-

TUBAEHUE 1IeTH (B oMax), a t — Bpemd (B ceKyHaax). [loab3ysce aTot popmyaoi,
Halaute BpeMd t (B cekKyHOax), ecan Q=816,75 [Ix, 1=5,5A, R=90m.

Q=816,75 [Ix Q=1°Rt ‘:IQR

[=5,5A 0
= t=_
R=9 Om IQR
t-=? (=816,75_ 816,75 5 0
5,52.9 5,5-5,5-9 OrgerT: 3

IIpumep 17. MOIITHOCTE ITIOCTOSTHHOTO TOKA (B BaTTaxX) BEIYUCAIETCH 110 POpPMyAe
U2

P=— rne U — HanpsizkeHUE (B BoAbTax), R — conmpoTuBaeHue (B omax). [Toab3y-
R ) )

dch 9TOM popmyaoii, HatinuTe P (B BarTax), ecam R=90wM, U=18 B.

R=9 Om _U?
U=18B R
P-? 182
P==g-=36(B7) Orger: 36
IIpumep 18. PaboTa MOCTOSHHOTO TOKA (B AXKOYASX) BHIYUCALAETCS 110 (POpPMYyAe
2
A=% , tne U — HampsizkeHHe (B BoabTax), R — compoTuBaeHHE (B oMax),

t — BpeMs (B cekyHnax). [loab3ydach aToit popMmyasolt, HaiguTe A (B IZKOYAIX),
ecau t=8c, U=6B, R=20mMm.

t=8c _U?t
U=6B "R
R=20wm 62-8
A= =144
A-7? 2 VLK) OtBeT: 144
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IIpumep 19. Kunernueckass SJHEPTUs TeAa (B AKOYASIX) BbIYHCAIETCS IO 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=SM/c U m=12Kr.

v=5m/c _muv? _12.52

m=12 kr E 2 E 2 =150 (1x)

E-7? OtBeT: 150

IIpumep 20. DHeprusa 3apsakeHHOTo KoHaeHcaTopa W (B [IK) BBIYHUCASIETCS 10
2

dopmyae W = CU , e C — émkocth KoHAeHcaTopa (B P), a U — pa3HOCTH IOTEH-

IIMaAOB Ha O0Kaazkax KoHAeHcatopa (B B). Halimure sHepruro KoHOeHcaTopa

W (B [X) EMKOCTBIO 107* @, ecan pasHoCTb noTeHIImaroB U Ha 0O0KAaaKax KOH-
aeHcaTopa paBHa 8 B.

C=10"%® CU? 1074.82
W=" W=—"""-0,0032 (I
U=8B 2 2 V)
W= "2 Orsert: 0,0032
IIpumep 21. [Iaomanes TPEyroAbHUKA MOXKHO BBIYHCAMTB 110 popMyae S =—ibRC )

e a, b U ¢ — CTOPOHBI TPEYTOABHUKA, a R — paguyc OKpy>KHOCTH, OITMCAHHOU
OKOAO 3TOT0 TpPeyroabHHKA. lloAp3ydchk 5TOM opMmyaoi, Halaute S, ecaHn

a=11, b=13, ¢=20 u R=22

6
a=11 Sza_bc
b=13 4R
c=20 S=11-12-520=11-16C’>5-5-6=66
6 6
S—-? OTBeT: 66

IIpumep 22. Paguyc BOUCaHHOU B IIPSIMOYTOABHBIN TPEYTrOABHUK OKPYKHOCTHU
+b-c
2
TpeyroabHUKa. [loab3ysacs aToit popmyaoii, HatinuTe c, ecau a=12, b=35 u
r=5.
a=12 L_at b-c
b=35 2
r=95 2r=a+b-c
c-7? c=a+b-2r ¢=12+35-2-5=37 OrBet: 37

. a
MOXKHO HaWTU 110 popMmyae r=

,TZle a u b — KaTeTbl, a ¢ — TUIIOTEHYy3a

-2
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a?+b2_c2
2ab

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

[ToAB3ysichk 3TOM popMyAaOH, HAMAUTE BEAUUYNHY COSa , ecanl a=3, b=8 u c=7.

IIpumep 23. TeopeMy KOCHHYCOB MOIKHO 3alldcaTbh B BUIE COSQ =

a=3 COS0(=0L2+b2—02

b=8 2ab

c=7 cosg o8 -7 24 1_5

cosa —7? 2-3-8 48 2 10 ’ OTBerT: 0,5

IIpumep 24. [IanHa MeauaHbl Me, IIPOBEAEHHON K CTOPOHE C TPEYTOABHUKA CO

J2a2 +2b? —c? 5
CTOpPOHaMHU a, b U ¢, BEIYUCASIETCI 110 POPMyAE M, = . Hanipure

2

MeauaHy me, ecau a=4, b=7 u c=9.

a=4 2a2+2b% —c?
b-7 Tt
C=9 m =\/242+272_92 = 4-9=Z=§=3 5
7, ) . "2 5-10 "5 OrtserT: 3,5

IIpumep 25. [IanHa OMCCEKTPUCHI L, IPOBEAEHHON K CTOPOHE C TPEYTrOABHUKA

CO CTOPOHAMHU a, b M ¢, BeIYHCAdeTCS 110 (POpPMyAe lc=ﬁ\/ab((a+b)2—02).

Hatinure naunHy 61cceKTpUCH! I, ecau a=7, b=21 u c=26.

a=7 _ 1 2 2
e lo = —-\ab(a+by’ ~¢?)
c=26 __1 7ot 2_062)-=
c2 L 7+21J7 21-((7+2172-262)

_ 1 1 77 3336-1126-
- 5g V721108 = 5o7:7-3.3:36 = 55-126-4.5 Orser: 4.5

IIpumep 26. [Iromagh TPEYTOABHUKA BBIYHCASETCH IO (popMyAe S=ébcsina ,

rme b ¥ ¢ — IBe CTOPOHBI TPEYTOABHUKA, & @ — YTOA MeXXAy HUMH. [10AB3ysICh
aToit popmyaoi, HatiauTe sina, ecam b=10, c=5 u S=20.

b=10 S=lbcsina -2

c=5 2

S=20 2S=bcsina \:bc

sinag —-? 2S . 220 4 8 _

OrseT: 0,8
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IIpumep 27. Panuyc onmucCaHHOM OKOAO TPEYrOABHUKA OKPYKHOCTH MOXKHO
. a
HalTu 1o gopmMmyae R=2,— , TIe a — CTOpOHa TPEYTOABHUKA, ¢ — IIPOTHUBOAE-
sina
KaIl¥ 3TOH CTOPOHE yTOA, a R — paauyc omrucaHHOM OKOAO 3TOTO TPEYTOABHUKA

. . . : S
OKpPYKHOCTH. [loab3ysick aToM popmyaoii, HatiguTe R, ecau a=7, a sina=—.

14
a=7 R-_¢
_ 5 2sina
Sma=17 R__7__714 _98 .4
R-? 2.2 2:5 10 7’
14 OrseTt: 9,8
IIpumep 28. TeopeMy CHHYCOB MOXKHO 3alHCaTh B BUE a __b rae au

sina sing’
b — IBe CTOPOHBI TPEYTOABHUKOB, & ¢ U 3 — YTABI TPEYTOABHHUKA, A€KAIIHE IIPO-

THUB HUX COOTBETCTBEHHO. [loAB3ysdcChb 2TOM (popMyAaoil, HaWaAUTE BEAMYUHY Q,

ecau b=15, sina=% u sinﬂ=%.

b=15 a _ b

: sina sing

sina =— . . :

5 a-sinf=b-sina |:sinf
: 12
sinf=:-2 4
P71 ,_bsina 195 3413,

a-? sinf 12 12

13 Orser: 13

IIpumep 29. Ilaomaar HOPSIMOYTOABHHKA MOXKHO BBIUHCAHUTH IO opMyae

d%sina

S= 5 rae d — IAMHa AuaroHaAUu, @ — YIOA MEXIy AUaroHaAaMU. [10Ab3ysch
aTOo¥ popmyaot, HatiauTe naomaap S, d=12 u sina "6

d=12 So d?sina

. 5 2
sina ==
6 122 ]
S-? S 6=12-2-5=6O

2 2 OtBeT: 60
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