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1. TpakTop TAIKUT Ha I10JIO3bAX OYEHDb JIMHHYIO TPyOy. ['aBpusia mporesr B0/ b Beeil TpyOsI ¢
MIOCTOSTHHON CKOPOCTBIO B HAIIPABJICHUH JIBUXKEHUs TpakTopa u HacunTas 210 maros. Korja on morer
B 0OpATHOM HAaIIPaBJIEHUHU C TOH »Ke CKOPOCThIO, KOJIMIECTBO MIaroB okaszaJjoch paBabiM 100. Yemy
paBHa jyuHa TPyObI, ecu mar 'appuisl paBen 80 cMm? OTBeT OKpPYIJIATE JI0 OJIUKAMIIErO IEI0T0
qncia MeTpoB. CKOPOCTh TPaKTOpa MOCTOSTHHA.

2. Kakoe HauboJbliee 1ej10e KOJIMIeCTBO JTUTPOB BOABI MOKHO HAPETH JI0 TeMIIEPATyPhl KUIICHUST
C TIOMOTIIHIO KOJIMYECTBA TEILJIOTHI, TIOJIyYEHHONW OT CrOPAHUs TBEPJIOrO TOILJINBA, €CJIM 3a MEPBbIE D
MUHYT TOpEHHs U3 ToIumBa noaydaerca 480 kI, a 3a KazKayio CIeIyonylo IATUMUHYTKY Ha 25%
MeHBIIe, 9YeM 3a npeabliymyo. Hadanbaas tremmeparypa Bojasl 20° C, Temneparypa xkurenust 100° C,
yAeIbHas TeImI0eMKOCTh BoJIb! 4,2 KLk /kr-K.

3. Tpexcrynenyaras pakeTa-HOCUTEb COCTOUT U3 CTYIEeHell uInHIpuieckoil ¢popmbl. Bee aTn
MUJTTHJIPBI TTO00HBI IpyT ApyTry. limna cpeaneit crynenu B aBa pa3a MeHbIE CyMMbI JIJTUH MEPBON U
TpeTbeii cryneneii. B 3anpasiiennoM cocrostHum Macca cpejiteit cryenu B 13/6 pas MeHbIle cyMMapHOit
MAacCChl 3allpaBJIEHHBIX TIEPBOIT U TpeThell cTyneneil. Haiiure oTHoIenne JjiMH EPBOl U TpeThei
crynenu. Maccamu jBuraresieit, mpuOOpoB u caMux 000JI04YeK CTYIEeHell MOYKHO IIpeHeOpedb.

4. B mekoTopoii Touke Oepera mupokoir u 6ypHoit peku na paccroganu 100 M or mocta ['aBpuita
u [tacdupa ycraHOBWIM CHpEHY, MTOIAIONTYI0 3BYKOBbIE CUTHAJIBI Yepe3 paBHBbIE TPOMEKYTKI BPEMEHH.
Bropyio Takyto ke cupeny B3sja ¢ coboit ['macdupa, KoTopas cejia Ha BEJIOCHIIE U PACIIOJIOKUIACH HA
TOM 2Ke Oepery B HadaJie MocTa. ['aBpusia cesl B MOTOPHYIO JIOJIKY, HAXOJAILYIOCS y Oepera mocepe imHe
MEXKJIy IIepBOI CUPEHOI U HAYAJIOM MOCTa. DKCIEPUMEHTATOPHI CTAPTYIOT OJHOBPEMEHHO, CKOPOCTH
BEJIOCHIIE/IA U MOTOPHOI1 JIOJKI OTHOCUTEIHHO BOJIBI paBHbI 20 KM/U U HAIIPABJIEHBI TIEPIIEHIUKYJISIPHO
Oepery. Oka3a/ioch, 9TO 3BYKOBbIE CUTHAJIBI OT 00EUX CUPEH MPUXOJIAT K 'aBpuje OIHOBPEMEHHO.
Ompesiesinre, HA KAKOM PACCTOSTHUU OT TOYKHU cTapTa Oy/JeT HaXOIUTbCs |aBpuia, KOraa yIaauTces OT
bepera Ha paccrogame 40 M. OTBeT OKpyI/IHTE 10 OJIMXKAKIIETrO EJI0T0 9rCja METPOB. beper pekn
HPSIMOJINHEWHBIN, CKOPOCTh T€UEHMsS B KarKJI0i TOUKe HaIpaB/eHa BJI0JIb Oepera.

5. B 6e3Berpennsblil JileHb OeJIbIil MeABeIb OKa3aJICs Ha OTKOJIOBIIElcs oT alicoepra HeOOJIbIO
JIbJIFHE TTocpean crostueil Bojbl. Criacaresn ¢ 3aBUCIIEro HaJl JIbIUHOW BEPTO/IETA ¢ TIOMOIIBIO ITPHOOPOB
OTIPEJIININ, ITO YKUBOTHOE XOJUT 110 OKPYKHOCTU JuameTpoM 8,5 merpos. KakoBo ke ObL1o ux
yJIUBJICHUE, KOTJIa TTOTOM Ha (pororpaduu OHU YBHUJEIU HEMOYKY CJIEI0B MEJIBE/IA U JTUAMETD STOM
TpaeKTOpHUu oKa3aJica paBeH 9 meTpos. IIpu 3Tom Bce m3aMmepeHus: 1 pacdeThbl ObLIN TPABUIbHBIMHA.
[Ipemtoxkure cBOe 0ObsICHEHNE TOTO «IIapaIOKCas.
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Pemienus n orBersl

1. TpakTop TaUT Ha I0J03bdAX OYEeHb JJIMHHYIO TPyOy. ['aBpuia mpores B1o/Ib Beeil TpyObl B
HAIIPaBJIEHNNU JIBUKeHUs TpakTopa n HacunTas 210 maros. Kora on morres1 B 06paTHOM HallpaB/IeHUN,
KOJIMYIeCTBO IaroB okazaJjoch paBubiM 100. Uemy paBHa jjuHa TpyObI, ecsu 1mar ['aBpuibl paBen 80
cm? OTBeT OKpyIIATe /10 OJUZKAMIIEro Me/I0r0 9rc/ia MeTPOB.

Pemtenne. Ilycrs qmna TpyObl paBHa @ (MeTpoB), u 3a 1 mar [aBpuisr jymHoit a (M) TpyOa
nepemeriaercs Ha paccrosguue y (M). Torma, eciim m u n — KosmdecTBo maro [aBpuiibl B TOM 1
JPYTOM HalpaBJIeHIH, HOTydaeM ABa ypasuenns: x = m(a —y), © = n(a +y). Orciona = + £ = 2a,

_ 2amn _2:0,8210-100 __ 3360 .
ux = 2t [Ipn JaHHBIX YHCIOBBIX 3HAYMCHUAX HOJydaeM & = —Srma= = “5 ~ 108,39 (m).
Otset. 108 M.

2. Kaxkoe nauboJibliiiee 1e/ioe KOJIMIEeCTBO JTUTPOB BOJIbI MOYKHO HATPETDH JI0 TEMIIEPATYPbI KUIICHUS
C TIOMOTIIHIO KOJIMYECTBA TEILJIOTHI, TIOJIyYEHHOW OT CrOPAHUs TBEP/IOrO TOILJINBA, €CJIM 3a MEPBBIE D
MUHYT TOpEHHd U3 ToIumBa noaydaerca 480 kI, a 3a KazKayio CIeayonyio IATUMUHYTKY Ha 25%
MeHbIIe, YeM 3a TpuablayILyo. Hagamsaas Temmeparypa Bojer 20° C, temmeparypa kumenust 100° C,
yaeabHasd TEIJIOEMKOCTb BOJIbl 4,2 K/[2K.

Omeem. 5 muTpoB

Pemenue. KonndectBo Temiorsr, HEOOXOAMMOE JIJIsi HAIPEBA MACCHI 1M BOJBI B YCJIOBHUSAX 3324,
ompe/iesisiercst coorrnorenuneM Q = 4200(100 — 20)m = 336m x/I:xx. C apyroit croponsl, ecin 3a
HepBble H MUHYT MOJIy9IeHO Kom4decTBO Teriorhl (Qy = 480 k/Ixk. Toryia Beero (npasa 3a 6ecKOHETHOE
BpeMsi) OyJeT mosyueHo () = 4()y KOJMIecTBO TemIoThl. Torma Macca m OmpeieinTCs U3 COOTHOIICHUS
m = % ~ 5,7

To ecTb, 11€710€ KOJTMYECTBO JINTPOB BOJIbI, HarpeToit g0 100 rpajycos, paBHO 5.

3. Tpexcrynendaras pakeTa-HOCHTETb COCTOUT U3 CTYIEHeH MUInHIpuIeckoil ¢popMbl.Bee satn
IUJITHJIPBI TTO00HBI IpyT ApyTy. lymHa cpeneil crynenn B aBa pa3a MeHbIE CyMMbI JIJTUH MEPBON U
TpeTbeii cryneneii. B 3anpasiiennoM cocrostuum Macca cpejineit crynenu B 13/6 pas MeHbIIe cyMMapHOit
MAacCChl 3allpaBJIEHHBIX TIEPBOIl U TpeThell cryreneil. Haiiure oTHOIEHe NJIMH TIEPBOIT U TPEThe
crynenu. Maccamu jBuraresieit, mpuOOpoB u camux 000JI0UeK CTYIEeHell MOYKHO IIpeHeOpedb.

7

Omeem: £

Pentenne. Macca 3anpaBjieHHO CTYIIeHH TPOTIOPIINOHAIbHA TPEThEl CTeleHn JTUHEITHOro pa3Mepa

1 3 _ 673 3 h 7 L _ 5
Iy = 3(li + 1), I3 = 75(I + 13). Pemas sy cucremy, noyuaem ;8 = ¢ un 2 = 2. 13 uHKeHepHbIX

coobpazkeHnit BLIONpPaEM IEPBbIil OTBET, IMTOCKOJIbKY IepBasd CTYIIEHb OOBIYHO OOJIBINE TPETHEN.

4. B nHexkoTopoit Touke Oepera mupokoir u OypHoit peku Ha paccrogauu 100 M or Mocta ['aBpuita
u [nmadupa ycTaHOBUIN CHPEHY, ITOJAIOIIYI0 3BYKOBbIE CUTHAJIBI Yepe3 PaBHBIE IPOMEKYTKH BPEMEHI.
Bropyio Takyio ke cupeny B3sdsa ¢ coboit ['macdupa, KoTopas cesia Ha BEJIOCHIIE U PACIIOJIOKUIACH HA
TOM ke Oepery B HadaJie MocTa. ['aBpuiia cesl B MOTOPHYIO JIOJIKY, HAXOIAIIYIOCS y HGepera mocepe/inHe
MEZK/JIy TIE€PBOI CUPEHON M HAYAJIOM MOCTa. DKCIEPUMEHTATOPHI CTAPTYIOT OJHOBPEMEHHO, CKOPOCTH
BEJIOCHIIE/IA U MOTOPHOI1 JIOJKH OTHOCUTEIHHO BOJIBI paBHbI 20 KM/ U HAIIPABJIEHBI TIEPIIEHIUKYJISIPHO
6epery. OKa3aJ/10Ch, 9TO 3BYKOBBIE CUTHAJIBI OT O0EHUX CHPEH HPUXoJdT K ['aBpuie oIHOBpPEMEHHO.
Ormpesiesinre, HA KAKOM PACCTOSTHUU OT TOYKHU CTapTa OyJeT HaXOAUThbCs |aBpua, KOraa yAaauTcs OT
Oepera Ha paccrogame 40 M. OTBeT OKpyI/IHTE 10 OJIMKAMIIETO TEJI0T0 THrCa MeTPOB. beper pekn
MPSIMOJIMHEHHBIN, CKOPOCTh TeYeHNs B KasKI0f TOUYKe HalpaBjeHa BJIOJb Oepera.

Pemnenne. Bregem cucremy KoopamHaT, OChb & KOTOPOI HaIlpaBjeHa BJOJb Oepera, HaIaa0 KOOp-
quHAT B Touke crapra laBpuibsl. Cupena na Gepery mveer koopaunatet (L,0), L = 50 M, Inadupa
ezeT BIOJIb npaMoil © = — L. Tak Kak 9KCIepuMeHTaTOPbl HAXOAATCS Ha OJMHAKOBOM PACCTOAHUU OT
Oepera, TO PaBEHCTBO BPEMEH, KOTOPbIe HYKHBI JIJIsI ITPOXOXKIEHUST 3BYKOBOI'O CUI'HAJIA JIAET yCJIOBHE

Ha KOOpAuHATHI [aBpuiisl (x,y):
r+L=+/(x—L)?+y?

v =4xL,

nJI



OTKY/1a

YTO OIUCHIBAET MAapaboILy.
[To ycnoBuio u3Bectno 3nadenue y = 40 m. Paccrognue ot ['aBpubl j1o MecTa crapTa HaiijeM 110
Teopeme [ludaropa:

R y* yvy* +16L o
§ = :v2+y= @+Q2ZT:8 26

Tak kak 40,52 < (8v/26)? < 412, 6imzaiiiee 1ejoe 9ucio MeTpos 41.
Orser 41.

5. B 6e3BerpenHsblil jieHb OeJIbIil MegBeIb OKa3aJicsi Ha OTKOJIOBIElcs oT aiicoepra HeOOJIbIOI
JIbJIAHE TTOCpe I cTostaeil Bosel. CriacaTesn ¢ 3aBUCIIEro HaJl JIbIMHOM BEPTOJIeTa € TIOMOIIBIO TTPHOOPOB
OIIPEJIC/IN/IA, UTO KUBOTHOE XOJIUT 110 OKPYKHOCTHU jamMeTrpom 8,5 MeTpoB. KakoBo ke ObLIO UX
yJUBJIEHUE, KOT/Ia ITOTOM Ha (poTrorpadun OHU YBUIAEIN HEIMOYKY CJIEI0B MEJIBEId U JUAMETD TOM
TpaeKTOpuHu okazaJjcs paeH 9 merpos. [Ipu sTom Bce m3amepeHust U pacuersbl ObLIN TPABUIHLHBIMUA.
[Ipennoxkure cBoe 0OOBACHEHUE ITOTO “TIapaoKca’ .

Pemenne. C momorpio mpubopoB u 1o ¢hororpadun n3Mepsiinch pasHbie Bemu. [lemouka ciemnon
ITOKa3bIBaET PaJINYyC TPACKTOPUU MEJIBEJIsi B CUCTEME OTCUYEeTa, CBA3aHHON C JIbJIUHOW, a MPUOOPDI
criacaTesieil — pajnyc TPAeKTOPUH B CHUCTEMe OTCcYeTa, CBA3aHHOM ¢ 3eMiieil. Pazyimmune B JlaHHBIX
[IOKA3BIBAET, UTO IIepBas CUCTEMa OTCUYeTa JIBUKETCsI OTHOCUTETHLHO BTOPOit. Tak Kak Jib/InHa HaXOIUTCS
B CTOsiell BOJIe U BeTEpP OTCYTCTBYET, OHA HAYMHAET JIBUTATHCS OTHOCUTE/IHLHO 3€MJIU, KOTJIa ME/IBE/Ib
o Heit xonuT. Korta oH OoTTajKuBaeTcs JlallaMi OT TTOBEPXHOCTH JIbJla, Ha JIbJNHY JIefCTBYeT CHJa,
KOTOpas IPUBOJIUT ee B JIBU:KeHue. B pe3ysibraTre u MeJiBeIb U IEHTP JIbJIUHBI B CUCTEME OTCYETa,
CBSI3aHHOM € 3eMJIel, JIBUKYTCs 110 OKPYKHOCTAM BOKPYT HEIOJIBUXKHON TOUKHM — OOIIEro IeHTpa
Macc.

Paznuuue pesynbraroB mamepenuit Oyaer Tem 00JIbIe, deM 00JIbIIe OTHONIEHIE MACCHI MEJIBE/IsI K
Macce JIbJIMHBL. TaK Kak B HaIlleM CJIydae Pa3HUIA Ha MOPSIOK MEHbIe Pajinyca TPaeKTOPUU, MOXKHO
¢JIeIaTh BBIBOJI O TOM, 9TO JIbJIUHA BCEI'O HA OJIUH TOPSJIOK TSKeIee MeIBEIs.

Bosmoxkubl u jipyrue oobscHeHus ‘napajokca’. Ecian onm ObLim 060CHOBaHBI (PU3UIECKUMU
3aKOHAMH, 1 ObLIO IOKA3aHO, 9YTO OHU MOTYT IPUBOJIUTH K YKA3aHHBIM B YCJIOBUHU OTJIUIUSIM B
[IOKA3aHUSX, PEIIeHIe OIEHUBAJIOCH TTOJTHBIM OAJIIOM.



Kpurtepun orieHok

[TostHoe n npaBmIbHOE pelreHue JTI000I 3a1a4n oleHnBaIoch B 20 OasIIoB.

Uneitao BepHOE pellieHue ¢ HeoueTaMi (BBIYUCIUTEIbHBIE OIMUOKH, HeOOJIbIIIE HEJOCTATKA B
06OCHOBAHUSX) OIEHUBAINCH B 15 6asIoB.

Pemenns, comeprkaliue BepHBIIT X0 pacCyzK/IeHMil, 3HAYUTEIbHbIE IPO/IBUZKEHN, HO He IIPUBE/IIIIe
K IIPABUJILHOMY OTBETY U3-3a CYIIECTBEHHBIX ONINOOK, OIIEHUBAJIICH B O 0aJIIoB.

3acuuThIBaJICA PE3YJIbTAT O JIyUIINX 3a/ad.



