MyHUUMIAJBbHBIA 3TAMNl BCEPOCCHUUCKON OJTUMIIUAABI IIKOJIbHUKOB 10 (PU3HKe.
2023-24 y4ebublii roa. 7 kiaace. MakcumaabHblii 6at — 40.
3apauya Nel

Cmanuun

3
nocadku-emcaosn i)
naccaNcupos

d Cmanyus

Kabunst

Onaopest

Karasicb mo kanatHoi nopore, [71e6 3amMeTwi, 4TO pacCTOSIHME MEXIY ONOpaMH KaHAaTHON
JIOPOTH B J1Ba pa3za OOJbIlIe, 4YeM MEX1y KaOWHaMHU, ABIKYIIUMUCS APYT 3a APyrom, a kaxiasie 20
CEKYHJI MUMO HETO MPOEe3KaeT BCTpEeUHas KaOWHAa.

Haiiaure oTBeTHI Ha cieayrOLIe BOIPOCHI:

1) C kakoif CKOPOCTbIO OTHOCHTEIIBHO 3eMJIH JIBHXKETCs [1e0, eci pacCTOsSHUE MEXY OIOpaMu
kaHatHoi noporu 300 m?

2) Mexny CTaHIMSAMH TIOCAJIKH - BBICAJKH maccaxxupoB ctoutT 10 omop. CkoIbKO BCero KaOMH
HAXOJUTCS Ha KAHATHOM J10pOTe, €CJIU PAaCCTOSHUE OT CTAHIUH JI0 OMOPHI TAKOE XKe, KaK MEXIy
ornopamu?

3) B kaxmoii kabune 6 mect. ['med oOpaTHi BHHMaHHE, YTO B CPEIHEM KAOWHBI, 3aIlOJIHEHBI
HaronoBuHy. KakoBa mpormyckHas criocoGHOCTh KaHATHOI JIOPOTH MPHU TAaKOi 3arpy3ke?

4) U3BecTHO, YTO MPH YBEIMUYCHHUH KOJIMYECTBA MACCAKUPOB, MOJBEMHHUK PabOTaeT B IPYroM
peKHME — €ro CKOPOCTh yBeIHuMBaeTcsi. KakoBa mpomyckHast COCOOHOCTh KaHATHOW JOPOTH
MIPH TIOJIHOM 3arpy3Ke, €CIU CKOPOCTh JBUKEHHSI KAOUH OTHOCUTEIBHO 3€MJIU B 3TOM PEXKHME
yBenmuuBaercs Ha 10% 1Mo CpaBHEHHIO CO CKOPOCTHIO TP TIOJIOBUHHOM 3arpy3ke?

* w
Hponycmaﬂ CnocobrHocmb — Cp€AHEC KOJHUYCCTBO JIIOJACH, IMPOBC3CHHBLIX 3a OJAWH YaC B OAHY
CTOPOHY, T.C. C OJIHOM CTAHIIMH Ha APYT'yHO.

Aemop: Ilopowuna Enena Bnaoumupoena

Bo3MmoskHoe pemienue

Bomnpoc Nel:

Haiinem paccrosiHue Mex 1y KaOMHaMU, IBHKYIIUMUCS JIPYT 32 APYTOM:
Son __ 300M

Sk = E3 = > =150m.

T.k. Bce KaOMHBI 3aKPEIIEHbI Ha OJTHOM TPOCE, TO CKOPOCTh KaOMH, ABMKYLIMXCS HaBCTpeuy
JpyT APYry OTHOCUTENIBHO 3€MJIM OJMHAKOBA. 3HAYMUT, KaOMHBI MPUOIMKAIOTCS APYT K JIPYry CO

CKOPOCTBHIO BIBOC OoJIbIIIECH X CKOPOCTH OTHOCUTCIIbHO 3EMIJIH.

Sk=2vt=> v == =""=375u/c

2020c

Bonpoc Ne2:

PaccTossHMe Mex a1y OopaMH paBHO PAacCTOSHUIO OT OMOpsI 10 craHiuu. [lonyyaem 11 paBHBIX
OTPC3KOB, HA KaXAOM H3 KOTOPBIX HAXOAUTCA IIO ABC KaOWHEI. 3Ha‘II/IT, MCXKAY CTaHLIUAMUA
HaXoAuTCs 22 KaOMHBI, IBIDKYIIUECS B OJIHY CTOPOHY U CTOJIBKO K€ B IPYTYIO, Bcero 44 KaOUHBI.

Bonpoc Ne3:

Ecnu kaOuHBI B cCpeiHEM 3aII0JIHEHbI HAIIOJIOBUHY, TO B K&X101 KaOUHE eeT 3 YeIoBeKa.

Paccrosaune mexay ctanmussmu - S = 11+ Som =11 « 300m =3300Mm.

S _ 3300m

Bpewmst nmxeHust oHON KaOMHBI MEKIY CTaHIIUSIMU t=-=cw - 880c.
’ C

3HauuT, 3a 880c Ha cTaHIUIO MPUOBIBaeT 22 KaOuHbI 1o 3 yenoBeka. Beero 66 yemosek. Torma

3a 1 yac C OAHOM CTaHLIMK HA JIPYTyIO IPUEAET
N=3600ce66uen

880c

= 270 uenoBeK.



Bonpoc Ne4:
Haiinem ckopocTh IBHKEHHS KaOWH B HOBOM pexkume.  V1=11ev =11+3,75 m/c = 4,125 m/c.
Haiinem BpeMst IBUKECHHS OTHON KaOMHBI MEXKTy CTAHIIUSMU B HOBOM PEKUME

S _ 3300M _gnne

tl = —
3naunt, Tenepb 3a 800c Ha craHiuMio mpuObBaeT 22 KaOuHbI 1o 6 4emoBek. Bcero 132

vy 4,125M/;
yenoBeka. Torna 3a 1 yac C oAHOM CTaHIIMU HA APYTYIO MPUEAET

3600ce1324en
Nl:T = 594 yenoBeka.

Kpurepun oueHuBanus

No | Kpurepuii Kon-Bo 6amioB
1 |Haiineno paccrosiHue Mexay KaOMHaMH, ABIKYLITUMHECS JAPYT 32 IPYTOM 1
2 |Omnpexaenena cKOpocTh cOMmKeHns kabuH (popMysia Uil 9ucio) 1
3 Haiinena ckopocTh ABMKEHUS KaOWHBI OTHOCUTENBHO 3eMin. Dopmyna + 1+1

YHCIIO™.

4 | 3aMeyeHo, 4TO MEXKy OIIOpaMH U CTaHIUSAMU Bcero 11 ydacTkos. 1

5 Haiineno o0riee koan4ecTBO KaOMH, HAXOISIIUXCS MEKIY CTAaHIIUSMH, 1
JBUKYIIUXCS B OJIHY U B JPYT'YIO CTOPOHY.

6 Haiineno xonuuecTBo Jr0fei, mepeBe3eHHbIX 3a 1 4ac ¢ 0JJHOM CTAaHIMHU Ha 141
JPYTYIO IpU TeKylen (oJ0BUHHOMN) 3arpy3ke. @opmyna + uucno™.

7 Haiineno xonuuecTBo Jr0fei, mepeBe3eHHbIX 3a 1 4ac ¢ 0JJHOM CTaHIUHU Ha 141
JIpYTYI0 TIpH MOJHOM 3arpy3ke. dopmyna + uucio™.

* Ecnu U3 BEpHBIX COOOpaXEHU MOTy4eH MpaBUIIbHBIN YHCIEHHBIN OTBET, TO 0aUIbI 32 GOopMyITy
CTaBATCS J1aXKe, €C/IM OHa HE 3allMCaHa yepe3 epeMeHHbIE.




3agaua No2

WrkeHepsl aBTO3aBOJIa TMPOBOMMIM HCIBITAHHSA +: i
HOBOH MOJIENM aBTOMOOWIIA. J[JIst 3TOTO OH OTIPABUIICA B (0750 f------x —
aBTOMPOOEr MO 33aJaHHOMY MapIil , OOBEIIAHHBIN Vi
MHOFOI‘){I/ICJ'IGHHI)IMI/I I[aTzI/IKaMI;I, pYTEI)I/IKCI/IpyI-OI_HI/IMI/I ",/ : a3
pasiuuHBle  MapaMeTpsl  ero  ABWKEHHS. CPemM 00125 Forooeriomiiniininn. s uiien '-‘I‘-,
MHOT'OYMCIICHHBIX JIaHHBIX €CTh I'paUK 3aBUCHUMOCTHU :
00paTHOW CKOpPOCTH aBTOMOOWIIS OT MPOWIEHHOTO WM : f
IIyTH HA OJTHOM U3 y4acTKOB aBTOIIpoOera. 0,0000 ’ . : >

. 25 50 75 100 125
OTBeTbTe Ha CIIEAYIOLINE BOIIPOCHI:

1) KakoBa MUHHMalbHasi CKOPOCTh aBTOMOOWIISL Ha IAHHOM y4YacTKe aBTorpooera?
2) Kakoe paccrosiHre aBTOMOOMIIb IPOEXaJl, IBUTasiCh paBHOMEPHO?

3) CKoJBbKO BPEMEHH OH JIBUTAJICS C TOCTOSIHHON CKOPOCTHIO?

4) Onmnpenenute o0lIee BpeMsi ABHKCHUS Ha JAHHOM y4acTKe aBToIpooera.

Aemop: I'ycee Anopeit Bnaoucnasoeuu
Bo3mo:xHoe perenne

Bonpoc Nel
CkopocTb OyZieT MUHMMaJIbHOM TOTr/a, KOrja oOpaTHas CKOPOCTh MaKCHMAlbHa:
1 1 KM

Vvnn = (%)Mm T 0,025

Bonpoc Ne2

Bo BpeMst paBHOMEpPHOTO ABUKEHHUSI CKOPOCTH aBTOMOOMJISI HE MEHSIETCS, CIIeI0BATEILHO
o0OpaTHas CKOPOCTh TOXkKE ocTaeTcsi mocTosHHOM. [1o rpaduky BUAHO, UTO 3TO y4acTokK ot 25 a0 75
kM. [Tonyuaem:

S =75-25 =50 kwm.

Bomnpoc Ne3
Bpewmst npu paBHOMEPHOM JIBU>)KEHHMU:
s

t,=>=S--=50-0,0250 = 1,25 uaca.
v v

Bomnpoc Ne4
B npenioskeHHBIX KOOpUHATAX, BPEMsI MOKHO HalTH KaK TUIOMIAAb MO TpadUuKoM.
ITonyuaem:

t, = % (0,0125 + 0,025) - 25 + (75 — 25) - 0,0250 + % (125 — 75) - (0,0125 +
0,0250) = 2,65625 yaca =~ 2,66 yaca.

Kputepun onenuBanuns

Neo | Kpurepuit Kon-Bo 6anios
1 |Omnpenenena MUHUMAaJIbHASL CKOPOCTH Vyy,y = 40 % 2
5 Hatineno paccrostane S = 50 kM. (Ecim ykazana npaBuibHas nudpa 6e3 2 (1)

KaKoro-a1ubo 000CHOBaHUS)

[IpaBunbHO ONpeJIeNieHo BpeMsi paBHOMEPHOTo aBMKeHus. (Popmyna t, = ,
S 1+1
- + 3Hauenue t, = 1,25 yaca) (1+1)

4 | Yka3zaHo, 4TO BpeMsl MOKHO HalTH Kak IJIOMIAAb MO/ rpadukom 2

Omnpeneneno obiiee Bpems ABIKeHus t, =~ 2,66 yaca 2




3amaua Ne3

JIo TOSIBIEHUST METPUYECKOW CHCTEMBI JIIOJM HWCIOJb30BATM €AMHUIBI M3MEpeHHs (PU3MYecKux
BEJIMYMH, CBSI3aHHBIE C MPOCTHIMU OBITOBBIMU BEIIAMM: JUIMHY MEPWIH CTYNHSIMH U JIOKTSMH,
Maccy — KaMHsIMH U 3épHamMu, 00bEM — YalllkaMu, U Tak jaajee. Brpodem, u ceifuac B HEKOTOPHIX
CTpaHax BMECTO METPOB M KHJIOTPAMMOB B X011y QYThI U (DYHTBHI.

Hanpumep, B 1959 rony Bemukoopuranus, CIIIA, Aecrpanus, Kanana, Hosas 3enanaust u FOAP
JIOTOBOPIJIMCH 00 HCIIOJIb30BAHUH MEXIyHaponHoro (yHTa (0603Hagaercs [b), mpuOIM3UTENHEHO
paBHoro 453,59 r.

Jpo6Hoi#i yacThio GyHTA SIBISETCS YHIIMS, O003HaYaeMas 0Z.

Ha pucynke Bbl BUIUTE 1Ky BECOB, IPOTPaAyUPOBAHHYIO B QYHTAX U YHIUSX.

TO WEIGH 2LB
CHART MARKED BY 1/4 OZ Divis;q

\

Onpenenure:
1) Ckonbko yHIHIA B OAHOM QyHTE?
2) UYemy paBHa Macca yHUUH B rpamMax? OTBET OKPYTIIUTE IO COTBIX.
3) KakoBa macca mpemmera, JieKallero Ha Becax, B Kwiorpammax? OTBET OKpPYIJIUTE 0
COTBIX.
4) KakoBa macca cemukiaccHnka CuIopoBa B YHIHUSX, €CJM OH BecuT 52,37 kuiorpamma?
OTBeT OKpyIJIUTE 10 LEbIX. 3aUIINTE 3Ty BEIUYUHY B QyHTaxX U yHUUSAX.

Aemop: Cyxoe Hukonaii Heanosuu

Bo3mo:xHoe pemeHue

Bonpoc Nel:
Jlenenuto BecoB, oTMeueHHOMY 1 [b, cooTBeTcTBYeT 16 0z, cnenoBarensHo 1 GyHT = 16 yHIUI.

Bonpoc Ne2:
Jljig HaXO0X/I€HHS Macchl YHIIMU B TpamMMax, Hy’KHO Maccy (yHTa B rpaMMax pa3Je/IuTh Ha YUCIIO

YHUIUH B QyHTE
Ib(r) 453,59

16 16

0oz(r) = =28,35r

Bomnpoc Ne3:
Macca nmpeamerta Ha Becax 1 GyHT 5,5 yHIIMIA, B YHIIUAX 3TO COCTaBIISET
m(oz) =16 + 5,5 = 21,5 oz.

Macca npeaMeTa B rpaMMax paBHa
m(r) = m(oz) - 0z(r) = 21,5- 28,35 =827,75T.



Macca npeamMeTa B KWJIOrpaMmax COCTaBJISICT

m(r
m(kr) = W(O()) = 0,83 kr

BonpocNe4:
Macca ceMHKIIaCCHUKA B I'paMMax paBHA
M(r) = M(kxr) * 1000 = 52370 r

CoOTBETCTBEHHO, YTOOBI HAWTU €ro MacCy B YHIUSX, HY)KHO ITOJyYEHHOE 3HaY€HHE pa3feuTh Ha
BEJIMYMHY OHON YHILIMU B IpaMMax
Y M(r) 52370

(02) = 52t = 28,35
Paznenum nonydeHHOE YMCIO YHIMN Ha yncio yHuui B pynare (16), momydnm 115 mensix u ceMp B
ocraTtke. Macca B pyHTax M YHIMSX paBHA

= 1847 oz

M =1151b7 oz
Kpurepun onenuBanusi
. Kon-Bo

Ne | Kpurepuit SAILIOB
1.1 |[IpaBunbHO naH oTBET Ha nepBbIil Borpoc (1 GyHT = 16 yHIMIT) 1
1.2 |IIpuBeneHo paccyXaeHHE WM 0ObSICHEHHE 1
2 |Haiinena macca yHuuu B rpamMmax:

0z = [26,93...29,77] r (sopoma 5%) 2

oz = [25,52...31,19] r (sopoma 10%) 1
3.1 |IlpaBunbHO cunTansl mokasanus BecoB (1 ¢yHT 5,5 yHumit oo 21,5 yHums) 1
3.2 |Haiinena macca npeamera, BEpHO OCYILECTBIIEH IEPEBOJ B KHMIIOTPAMMBI

m(xr) = [0,79 ...0,87] kr (sopoma 5%) 2

m(xr) = [0,79 ...0,87] kr (sopoma 10%) 1
4.1 |Halinena macca CEMUKIIACCHHUKA B YHITUAX

M (o0z) = [1755 ...1939] 0z (6opoma 5%) 2

M(oz) = [1662 ...2032] 0z (s6opoma 10%) 1
4.2 |BepHo mepeBeieHbl YHIIMU B YHIIUU U (YHTHI 1

HpI/IMe‘IaHI/IeI BCC OTBCTHI 3aCUYUTBIBAIOTCA, TOJIBKO €CJIN OHU IMOJTYUCHBI U3 BEPHBIX paCCy')KI[eHI/Iﬁ u
OTJIMYAIOTCA OT aBTOPCKUX TOJIBKO M3-3a OKPYIJICHUS.




3agaua Ne4

[TonpabareiBatomuii  Oapucta CTyaeHT Wibs pemwn OnpeneuTh CPEIHIOK IIOTHOCTH
KpacuBOro KOeHHOTo HAIlKMTKa JIATTe (CMECh TOPSYUX MOJIOKA U Kode).

OH MPUTOTOBHWJI HANMUTOK B HWJIMHIPHUYECKOH CTEKIISTHHOW KPYXKKE M, OTIHBAsl IO TIIOTKY,
M3MEPSUT KaXJIbIii pa3 Maccy KPYXKKH C JIaTTe (C MOMOIIBI0 KYXOHHBIX BECOB) M BBICOTY HAITUTKA
(JInHEeNKoM).

Wnbs caenan GoTOOTYET U Pe3yIbTaThl HEKOTOPBIX H3MEPEHHIA 3aHEC B TAOIHILY.

m, Ip 592 579 565 o547 520 485 454

h, MM 128 121 114 105 92 74 57

1) IlocTpoiiTe rpaduk 3aBUCUMOCTH MACChl HAITUTKA Myarre OT U3MEPEHHOM BBICOTHI BEpXHEH
rpaHuus! h.

2) Wcnionb3ys TpaduK, ONpeaeanTe BEICOTY CTEKISTHHON HOXKKH KPYXKKH, €CIIH M3BECTHO, YTO
HOJIb Ha JINHEHKe HaYMHaeTcs B 2 MM OT Kpast. OObsACHUTE, KaK Bl 3TO ClIENaIH.

3) Haiinute ¢ momoribio rpaduka JMHEHHYIO INIOTHOCTh HanuTKa k B I/cM (OTHOIIEHUE MaCcChl
HAIHTKA K €ro BBICOTE) C TOYHOCTHIO JI0 SAMHUII.

4) Wcnompsys dopmyny miomanu kpyra S = (3,14*d?)/4 u usmepennoe Wnbeil 3HaueHue
BHYTpEeHHEro nuamerpa crakana d = 50 M, paccuuTaiiTe ¢ TOYHOCTBHIO O THICSYHBIX IJIOMIA]h
CeueHHs CTaKaHa B CM2,

5) Ucnonb3yst OTBETH MPEABLAYIINX 3aaHHi, ONPENeIUTe CPEJHIOI IJIOTHOCTh HAINUTKA B
r/cM® ¢ TOYHOCTBIO JI0 COTBIX.

OreHKa NOTPeNHOCTY B JAHHOU paboTe He TpedyeTcs.
Aemop: Cyxoea Onvea Padueena
Bo3moxkHoe pemienue
3amanne Nel:
Jns moctpoenusi rpaduka HEOOXOAMMO PacCUUTATh MAacCy JIaTTe, BBIUMUTAS W3 KaXKJIOTO

3HAUEHUS MPEJCTABICHHON B TaOIHUIIE MAacChl MacCy MycTol KpyKku. OHa B CBOIO OYepe/ab paBHA
412 rpamMmam (MOXHO OTIPEACIUTH 10 (hoTorpadun).



[TepeuepTum Tabauiy B ynoOHOM BUJE.

m, Ip 592 579 565 o547 520 485 454
Miyarre , TP 180 167 153 135 108 73 42
h, MM 128 121 114 105 92 74 57

HOCTpOI/IM Fpa(bI/IK 3aBUCUMOCTH MaACChbl JAaTTE€ OT I/I3MepeHHOI>'I BBICOTBI BEPXHETO Kpasd
HaIUTKA.
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3aganue Ne2:

3ametuM, uto rpadguk BeixoauT He u3 Touku (0;0), a Becb cABUHYT BIpaBo. Touka
nepeceveHus rpaduka ¢ OCbIO BHICOTHI MPUMEPHO paBHA 36-37 MM. DTO 03HAUYAET, YTO K KAKIOMY
3HAYEHUIO PEaJbHOW BBICOTHI HAMUTKAa OBLJIO MPUOABICHO OJHO M TO K€ 3HAUYCHHUE "NMUIIHEH"
BBICOTBL. JTO U OyJIeT BHICOTA HOKKHU. Tak Kak U3MEpEeHUs MPOBOJIUIIUCH HE C HYJISA, @ CO CABUTOM
Ha 2 MM, TO BbICOTa HOXKHU TipuMepHo 36 (37) +2 =38 (39) mm.

3aganue Ne3:

JluneliHasgs TJIOTHOCTH JIATT€ — OTO YIJIOBOM kodddumment rpaduka. Haitmem ero,
UCTIONB3YS Be yAoOHBIe Touku. Hanmpumep, ¢ koopaunaramu (125 mm; 175 1) u (85 mm; 95 1).

k = (175-95)r/(125-85)mm = 80 1/ 4 cm = 20 1/c™m

3ananue Ne4:
PaccuntaeM muiomniab BHyTPEHHETO CEUEHHUs CTaKaHa.
S =(3,14*5,0cm*5,0cm)/4 = 19,625 cM2.

3aganue NeS:

YroObI OMpeIeIUTh TUIOTHOCTh HAITUTKA HEOOXOAMMO JIMHEHHYIO TUIOTHOCTH K pa3fenuTh Ha
IUTIOIIAb BHYTPEHHETO CEYEHHUS CTakaHa. TakuM 0oOpa3oM HaWIeM OTHOIICHHE MAacChl JIATTEe K
00BeMy Ko(helHHO-MOIOYHOTO "TIHIHHApa".

20 r/em : 19,625 em?= 1,02 r/em®.

Ipumeuanue: ona uzeomosnenus ramme ucnoavzyemes 150 mn 3,5% monoxa nromuocmoio
oxono 1020 2/cm® u 30 mn scnpecco ¢ nromuocmoio 6auskoii k 1000 o/cm®. Onpedenenue cpedneri
nnomuocmu daem 3navenue 1017 o/cm®.



Kputepun onenuBanus

Kon-Bo
Ne | Kpurepwuii
pHTep 6aoB
1 |Omnpenenena Macca nmyctoro crakana 412 rp 1
[Toctpoen rpaduk 3aBUCUMOCTH MACCHhI JTaTTE OT BBICOTHI:
o6o03Hauens! ocu 0,5
2 |anmekBaTHO BbIOpaH macmiTab 0,5 2
BEpPHO NOCTaBJIeHBI TOUKH 0,5
NpoBeJieHa Hauyuias npsimas 0,5
3 Wnes onpeneneHust BBICOTHI HOKKH CTaKaHa Yepe3 KOOPAMHATY MepeceyeHUs 1
rpaduka ¢ oChblo
4  |IlomyuyeHue BBICOTHI HOXKKH 110 Tpaduky 36-37 Mmm 0,5
5 |IIpubaBneHue 2 MM K pe3ysibTaTy 0,5
6 |OnpeneneHue TMHEHHON TIIOTHOCTH 110 Tpaduky 20 r/cm 2
7 |TInomans ceuenns 19,625 cm? 1
8 |Wnest KOppEKTHOTO OIpeaesieH s IIIOTHOCTH Koge 1
9 |Cpennsas miotHocTs 1,02 r/em® 1




