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OT pegaxTOpOB cepuu

[Tpexxae yeM BbI HaYHeTe paboTaTh C HAIIUMH TeTPaZsgMH, MBI XOTHM JaTh BaM HEKOTO-
pble MTOSICHEHUA U COBETHL.

Dx3aMeH 1o MaTeMaruke B 2012 rogy coCTOMUT U3 ABYX YacTel: B IIepBoii YyacTu — 14 mpo-
CTHIX 3aZa4, B KOTOPHIX Tpebyercs kpaTkuit orBeT (B1—B14); Bo BTopoil yacTu — 6 6onee
CJIOXKHBIX 3a7a4, Tpe6yomux pa3BepHyToro pemrenus (C1—C6). Pabouue Terpazu B1—B14
OpraHHM30BaHbl B COOTBETCTBHH CO CTPYKTYpPOH NepBOil 4acTH sk3aMeHa 2012 roga U no3so-
JIAT BaM IIOATOTOBUTHCA K BBIIIOJHEHHIO BCEX 3a,a,a}mi71 ITOH 4acTH, BbIABUTb U YCTPAaHUTDb
npo6essl B CBOMX 3HaHMAX. K ycnenHo 3apexoMeHn10BaBieli ce6s cepuy pabouux TeTpazeit
2011 roga B1—B12 n06aB/ieHb iBe HOBBIE TETPAAH, COOTBETCTBYIOIYE HOBBIM 3aaHUAM (TI0
TEOPHH BEPOATHOCTEH U IO CTEPEOMETPHH), U H3MEHEHa HyMepallls OCTANbHBIX TeTpajeii.

Tem M3 Bac, A KOro rJlaBHOe — 3TO HabpaTb MUHHMMAaJbHBIA aTTeCTAlUOHHBIN Gai,
Mbl PeKOMeH/ZlyeM OPHEHTHPOBAThCA Ha yCTOWuYUBOe, Oe30mmbouHOe peuleHue 8 3agaHuii
U3 NepBoii yacTU. (X0TA B peabHOCTH MHUHMMAJIbHOE YHUCJIO 3aaHUil, KOTOpOe HYXXHO pe-
HIHTh BEPHO, MOXKET COCTaBUTh 5 WM 6, HO BeZlb BaM HYXXHO 3aCTPaxoBaThCA OT CIydalHOM
owu6ku!) Ot 8 (Wwiu Gosblie) 3aZaHUM HY>KHO BBIOpaTh MUCXOJSA U3 TOrO, YTO BBl XOPOIIO
MOHMMaeTe UX YCIOBUA, BaM 3HAKOM MaTepual U B IIKOJE Bbl XOPOLIO CIIPaBJSUIUCD C aHa-
JIOTMYHBIMH 3alaHUAMH (He 06s3aTeIbHO B Kypce MaTeMaTHkH 11 kiacca, a Ha poTsyKeHUH
Bcero obydeHus). [Ipu 3ToM cilefyeT B NEpBYIO OuYepelib AeAATh BHUMAHHUE TeM 3aJaHHAM,
KOTOPpbIE Y Bac yxxe MoJIy4aroTcs, Jo6HUBasCh MaKCMMaJbHO HAaZIeXXHOrO X BBITIOJHEHHS, He
orpaHu4uBas cebs BpeMeHeM.

Te u3 Bac, KTO OPUEHTHPYeTCA Ha IIOCTYIUIEHHE B By3, KOHEYHO, NIOHHMMAIOT, 4YTO UM
’e/aTesbHO C BBICOKOH HaZle)XHOCTBIO pemarh Bce 3ajayH 4acTH B —Besp Ha pelieHMe
TaKoil 3aayM U BIIMCHIBAHHWE OTBETA B JIUCT HA dK3aMeHe yHZeT MeHbIle BpeMeHH, YeM
Ha 3aja4y vactu C, u xanko 6GyzeT, eciv Bl omHbeTecs U moTepsiere HyXHbli 6an1. Bam
clefyeT 406UBAThCA YBEPEHHOI'O BBINIONIHEHUS BCEX 3aZjaHMil epBoil 4acTH, bosbllee BHH-
MaHue yAessd TeM 3aZadaM, KOTOphle BhI3bIBAlOT Haubonble 3aTpyAHEHWs. YCTpaHeHue
npo6eJoB B BallMX 3HAHWAX ITOMOXeT BaM U B pabore ¢ 3agaHusaMu 4actu C. Onpejenus
BpeMsl, 3a KOTOpOE BBl MOXKETe YBEepPeHHO (e3 OLIMOOK BLITONHUTH BCE 33ZlaHHA NEpBOit
YacTH, CJIefyeT [UIaHHpPOBaTh OCTaBllleecs BpeMA Ha dK3aMeHe Ha 3a/laHHsA BTOpPOH 4acTH.

Paboty ¢ TeTpaJbIo CIe/lyeT HAa4aTh C BbIIOJHEHUS AUaTHOCTHYECKOH paboThl.

3aTreM peKOMeHAYeTCA NPOYMTATh pelleHHs 3a/la4 U CPAaBHUTDh CBOM pellleHHUs C pHuBe-
J€HHBIMU B KHUTe. [10 TeM 3aZlagaM, KOTOpPbIE BBI3BAIM 3aTPYyAHEHUA, CliefyeT IOCe [OBTO-
peHus MaTepuaa o y4eGHUKY WIK C yIUTEJEM BBINIOTHHTH TEMAaTHYECKUE TPEHUHTH.

,Z[JIH 3aBepiiapuiero KOHTpoJiA roTOBHOCTH K BbIIIOJIHEHHUIO 3aaa1-mﬁ COOTBCTCTB)’IOIueﬁ
nosuuuu EI'D cryxaT guardocrudyeckue paboThl, IpUBeJeHHbIe B KOHLIE TETPaAH.

Pabora ¢ cepumeit pabouux TeTpageii «ET'D 2012. MareMaruka» MO3BOJIMT BBHIABUTH
M B KpaTyaiilline CPOKU JTMKBUAUPOBATH NPOGeN! B 3HaHUAX, HO He MOXET 3aMEeHUTh CH-
CTeMaTHU4eCKOTO NMOBTOPeHUA (M3ydeHHs) Kypca MaTeMaTHKH!

XKenaem ycrexa!



BBengeHue

He GyzeT npeyBenvyeHreM CKa3aTh, YTO [VIaBHAs 1llejlb M3YYE€HHS HayK B LIKOJIE — IO-
HATB, KaK YCTPOEH MUP BOKPYT Hac. MUp — B HIHPOKOM CMBIC/IE 3TOTO CI0Ba: OKpY>Karolias
Hac KMBas U HEXHBas NMpUPOJa, 0OLIeCTBO, COLMATHHO-3KOHOMHYECKHE OTHOIIEHHUs, Aa-
)K€ BHYTPEHHHUI MHUp 4enoBeka. MBI XOTHM IOHATH OKPYXAIOLIYI0 Hac AeHCTBUTENbHOCTD,
a TaKkKe Hay4MTbCs eé MOJeNpOBaTh, OCO3HABATh €€ MOoBeJeHHe B MPOLULIOM, YMETb Ipo-
rHO3UpPOBAaTh B OyAyIEM.

fIBNeHUsT HEXXUBOU NPUPOAL! 061aJaI0T PAAOM 0COBEHHOCTEH, MO3BOMAIOLIMX JOCTATOY-
HO TOYHO OIHMCHIBATh W MMpeACKa3biBaTh UX NOBeAeHUe. [J1aBHble U3 3THX ocobeHHoCTe! —
HEU3MEHHOCTb PU3MYECKMX M XUMMYECKUX 3aKOHOB BO BPEMEHH, a TakKe Hal/leHHbIe y4é-
HBIMH OTHOCHTEJIBHO TPOCThIe QpYHKIMOHAIbHbIE 3aKOHBI, ONUCHIBAIOLMe IPUOMKEHHbIE
MOZENN TaKux cucTeM. [103TOMY OZHHMH M3 CaMbIX NPOCTHIX U B TO e BpeMs Hauboiee
BaXKHBIMH €CTECTBEHHOHAyYHBIMK 3aJadyaMy sIBJSIOTCA 33/a4d Ha aHaniu3 QyHKUMOHANIb-
HBbIX 3aBUCHMOCTE.

f3bik yHKUMI — yao6HOe CpeACTBO MHPOOIMCAHUA, OCOOEHHO PpaclpoCTpaHEéHHOe
B dU3MKe ¥ XUMHHU. ANMapaT MaTeMaTHYeCKOH CTATUCTHUKH, & TAKXKE KOMOUHATOPHKU U TeO-
pUM BepOATHOCTElN KPOMe 3THX HayK HCIIONb3yeTcs B 6MONIOTHH, ICHXONAOTUH, COLIMOIOTHH,
3KOHOMUKE M IDYTHX 001acTaAX 3HAHUH, B KOTOPBIX IpeAIOIaralTcs aHaan3 HaboaeHnH,
OIIBITHBIX AAHHBIX, PE3Y/IETATOB U3MepeHUii, TeCTOB, OMPOCOB U Ip.

3a/laHuA ¢ IPUKIAAHBIM COAep)KanueM, BiIou€HHble B 2012 rogy B 5K3aMeHaLWOHHbIE
BapuaHThl E'D o maTemaTuKe 1nog HomepoM B12, npeacTapasaioT coboi 3aa4y Ha aHamu3
SIBJIeHUs, onHcbiBaeMoro Gopmynoi GyHKIHOHaNBHOU 3aBUCHUMOCTH. [IpU 3TOM sBjEHUA,
NOJIOXKEHHbIE B OCHOBY 3alaqHoH babyirl, oro6paHbl TaK, YTO COOTBETCTBYIONME GYyHKIHN
SIBJISIIOTCA NPUBBIYHBIMH /151 IIKOJIBHUKOB: 3TO JIMHeHHAas, KBaJpaTU4Has, cTeleHHas, 1o-
KasaresbHasd, JorapudMudeckas Wi TpPUroHOMeTpuyYeckue GyHKIUU.

Kaxxnas 13 dpabys mpeacrasiseT coboii OlMcaHne TOTO WIK UHOTO SABJIEHUs C yKa3aHUeM
¢dbopMyibl, KOTOPOI OHO OMMCHIBAETCS, TAPaMeTPOB M KOHCTAHT B 3TOH popMyse 1 HeobXo-
JAUMBIX eJHUL U3MepeHuUs. Bce eIMHHUIBI U3MePeHMst IPUBeIeHb! B eIMHOM UCIIONb3yeMOH
B 3agade cucrteme eaunun (CU wiu CI'C), u oT y4yaluxcs He TpebyeTca nepeBoja eAuHML
HU3MepeHUs U3 OJHON CUCTEMEI B APYTYIO.

PellleHre npezjioXKeHHBIX 33a4 YCJIOBHO MOXKHO pas3fe/uTh Ha HECKOIBKO IIaroB:

a) aHanu3 yCJIOBHA M BbIWieHeHHe (OPMYJbl, ONUCHIBAIOLIEH 3afZaHHYIO CUTYaLHIO,
a Tarke 3Ha4YeHWH NapaMeTpOB, KOHCTAHT WIH HayajbHbIX YUIOBHH, KOTOPbiE HEOOXOAUMO
TIOACTABUThH B 3TY popMyIy;

6) MaTeMaTHYeCKas MHTepIpeTaLus 3aadi — CBeJeHue eé K ypaBHEHHIO HIH HepaBeH-
CTBY M €ro pelIeHHe;

B) aHaIM3 NONYYEHHOTO pellleHusl.

[TpOWLIIOCTPUPYEM 3TOT IOAXO/, Ha HECKONIBKMX NTpUMepax.
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Beederue

3azaua 1. BricoTa Hajg 3eMI€N MOAOPOLIEHHOTO BBEPX MsAYa MEHAETCA 110 3aKOHY
h(t) = 1,6+ 8t —5¢t2,

rae h — BbICOTa B METpax, t — BpeMs B CEKYHJAX, ITpolte/iee ¢ MOMeHTa 6pocka. CKONMbKO
ceKyH/Z MaY OyleT HaxOAUThCA Ha BBICOTE He MeHee TPEX MeTPOB?

Pelenue. qDOpMYJIOfI, ONMUCHIBAIOIIEH H3MEHEHUE BLICOThI MAYa C TEYEHUEM BpEMEHH,
ABJIAETCA

h(t) = 1,6+ 8t —5¢t2,

B 3Ty $opMyny He TpebyeTcs NOACTABIATE 3HAYEHUA NTapaMETPOB WIH KOHCTaHT.

PellyM 3aavy ABYMs crocobaMM: CBefléM eé K pellleHHI0 ypaBHeHHMsA M K PelleHUIo
HepaBeHCTBa. 3aMeThTe, YTO B JAHHOH 3aZiadye CBe/leHHe K HePaBeHCTBY NPEeANOYTUTE/IbHEE
CBeZieHUs K yPaBHEHHIO.

Cnoco6 1. OnpefenM MOMEHTHI BpeMeHH, KOTZla MAY HaXOAWICA Ha BbICOTE POBHO TPH
MeTpa. [ijig 3Toro pemuM ypaBHeHue h(t) =3:

t =0,2;

h(t) =3 & 1,6+8t—5t>=3 < 5t2-8t+1,4=0 & fe14

[IpoaHa/HU3HupyeM MONYUYEHHbIH pesy/IbTaT: IOCKOIbKY IO YCIOBHIO 3aa4du MAY 6poieH
CHM3y BBepX, 3TO O3HauaeT, YTO B MOMEHT BpeMeHH t =0,2 (c) MAY HAXOAWICA Ha BBICOTE
3 MeTpa, ABUrasiCb CHH3y BBEPX, a B MOMEHT BpeMeHH t = 1,4 (c) MAY HaXOAWICA Ha 3TOMH
BBICOTe, ABUT'asCh CBepXy BHM3. [103TOMY OH HaXOAWICA Ha BHICOTE He MeHee TPEX MEeTPOB
1,2 cexyHABL.

Cnocob 2. YcioBue «MfA4 HaXOAUTCA Ha BBHICOTE He MeHee TPEX METPOB» SKBUBaJIEHTHO
HepaBeHCTBY h(t) = 3. PeiiuM ero:

h(t) >3 & 1,6+8t—5t?>3 & 5t2—8t+1,4<0 < 0,2<t< 14

[TpoaHanu3upyeM MOTydeHHBI pe3y/bTaT: MAY OyeT HaXOAUTHCA HAa YKa3aHHOH BLICOTE
B nnepuoZ speMeHnu ot 0,2 10 1,4 ceKyHJHI, T. €. B Te4yeHHe 1,2 CeKyH/BI.

Omeem: 1,2.

Mpumeuanne 1. TouHsIx paBeHCTB B QU3HKE He OBHIBaeT: Bce U3MepEeHUA OCYyIUeCTBA-
JOTCS ¢ KaKOH-TO MOIrPEeIIHOCThIO, @ 3aKOHbI BHITOJIHAIOTCA JUIIL ¢ HEKOTOPOH TOYHOCTbIO.
Opuaxo, pelllas ypaBHeHUe U [Ipe/cTaBias cebe X0 TOro WiIKX HHOTO NpoLecca, Mbl OOBIYHO
MOXXEM IMOJy4YUTh M pelleHHe COOTBETCTBYIOLero HepaBeHCTBA. (BCIIOMHHUTE MeTOA WH-
TEPBAJIOB /IS pellieHUs1 HepaBeHCTB — OH OCHOBaH MMEHHO Ha 3ToH ujee.) B 3azaHusx,
BIUIIOYEHHBIX B KOHTPOJbHO-U3MEPHUTENbHEIE MaTepHabi, pacCMaTPUBalOTCA TOJNLKO QYHK-
umMM, obnajamiiye CBOMCTBAMU, HEOOXOAUMBIMY i NPUMEHEHUs] METOJa HWHTepBaoB.
CoOTBETCTBEHHO, JII06as U3 3aJa4 ¢ IPUKJIaJHbIM COAEepXXaHHeM MOXeT ObITh cBeZieHa 6o
K YpaBHEHUIO, 60 K HEpaBEHCTRY.
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BeedeHue

Br160p TOro WM MHOTO IyTH PellleHHs Yale Bcero 6yAeT 06yCIOB/IeH TUYHbIMY TIpeIIo-
YTEHUAMM peluarliiero. M3 obmux coobpakeHnit MOXXHO CKa3aTh JiMlilb, YTO PeIlaTh ypas-
HEHMe, KaK IIPaBUJIO, IIPOILe, YeM HEepaBEHCTBO, HO MHTepIIpeTallis HOMy4eHHOTO pelleHusA
HHOrAa MOXeET OBITh 3aTPYAHUTENbHA. B yueGHBIX LeJIsSX MBI [IpeJjiaraeM pelnarth 3a/1auu
AByMA crtoco6aMu, BHe 3aBHCHMOCTH OT TOTO, KaKOi MMEHHO NPeANoYTHUTeIbHEe B JaHHOMN
KOHKpPETHO 3ajiave.

OTMeTHM TakXke, YTO 3afaHUA Ha pellleHNe MPPALHOHAIBHBIX U TPUTOHOMETPUYECKUX
HEPaBeHCTB He BXOJAT B AeHCTBYIOLMI CTaHAAPT MojHOro obwero o6pa3oBaHUA HO Ma-
TeMaTHKe 6a30BOrO YPOBHA M He BKJIIOYAKOTCH B 3K3aMEHAI[MOHHBIE 33/aHusi 6a30BOro
YPOBHA. Mbl peKOMeHJyeM pacCMOTpPeHMe COOTBETCTBYIOIMX HEPaBEHCTB C y4YalMMMUCH,
M3YYaIOLIMMHU MaTeMaTHUKy Ha NPoQIIbHOM YPOBHE.

3aaaua 2. B 60K0BOIi cTeHKe BHICOKOTO LIMHAPUYECKOTO Gaka y caMoro JHa 3aKperviéH
KpaH. [loce ero OTKpHITHA BOZA HAYMHAeT BbITeKaTh U3 6aka, IpH 3TOM BhICOTa cTOiIbOA
BOZJBI B HEM, BHID@)KEHHAs B MeTpaX, MEHSAETCS 110 3aKOHY

H(t) = 0,01t* — 0,4t +4,

rAe t —BpeMA (B MUHYyTax), Ipollejliee ¢ MOMEHTa OTKPBITHA KpaHa. B TeueHue Kakoro
BpeMeHM Boja OyaeT BbiTeKaTh U3 6aka? OTBeT NpUBEJUTE B MUHYTaX.

Pemenue. $opMynoii, onucelBamwllell yMeHblIeHHEe BRICOTH CTO16a BOABI C TeUeHUEM
BpemeHH, ABaserca H(t) = 0,01t* — 0,4t + 4, B aTy dopmysy He TpeGyeTcs MOACTaBAATH
3HA4YeHUs [TAapaMeTPOB WIM KOHCTAHT. PemuM 3azady AByMs criocobamu: cBeAéM eé K pe-
IIEHHIO YPaBHEHUA U K PellleHHIO HepaBeHCTBa. 3aMeThTe, YTO B JaHHOM 3aJayue cBeJeHHe
K YPaBHEHHMIO MPeATIOYTHTENbHEES CBEJIEHMS K HEDABEHCTBY.

Cnoco6 1. Boga OyzeT BbiTeKaTb U3 6aka, TIOKa €€ YpOBEeHb He IOHU3UTCA 0 HYJA.
Omnpegenum TpebyeMoe Ha 3TO BpeMs, pelas ypaBHeHue H(t) =0:

H(t)=0 & 0,01t?-0,4t+4=0 < t>—40t+400 =0 & t = 20.

3TO 03HAYAeT, 4TO 10 MpolecTsuH 20 MHHYT BCs BOJA BHITEYET U3 Haka.

Cnocob 2. YcioBue «Bozla 6yeT BoITeKaTh M3 Haka» 3KBUBaJeHTHO HepaBeHcTBy H (t) = O:
MOKa BBICOTA CTOMGa BOALI Hosbllle Hys, Boga 6yaeT BhITekaTh M3 Haka. PelinM HepaBeH-
ctBo H(t) = 0:

H({t) =0 < 0,01t2—0,4t+4>0 < t2—40t+400> 0 < (t—20)2>0.

[TpoananuaupyeM IOIy4eHHBIH pe3y/bTaT: HepaBeHCTBY YAOBIETBOPAIOT BCE 3HAYEHNUHA
nepeMeHHO# t. 3DTO O3HayaeT, 4TO BHICOTA CTOnOa He MOXET CTaTh OTPULIATENIbHON HHM
B KaKod MOMeHT BpeMeHH. HyJieBoro 3HaueHus BbicoTa cTos162 BoAsl AoCTUraeT npu t = 20.
TakuM 06pa3oM, cT016 BOAbl ONyCTUTCA A0 Hy/A 3a 20 MHHYT.

Omeem: 20.

3azaua 3. B 60K0BOIi cTeHKe BBICOKOTO IFUIMHApHYecKoro 6aka y caMoro JHa 3aKpeluiéH
KpaH. [loc/ie ero OTKpHITYA BOJAA HauyuHAeT BHITeKaTh M3 6aka, IpH 3TOM BbicOTa cronba
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Bgedenue

BOZBI B HEM, BbIp@KeHHasA B METPax, MEHAETCS 110 3aKOHY
H(t) = at?>+ bt + H,,

. 1 2
rae Hy =4 M — HavyalnbHBIH YPOBEHb BOAML, a4 = 100 m/MuE? U b= —g M/MUH — TIOCTOSH-
Hble, t — BpeMsA (B MMHYTax), [Ipolle/iiiee ¢ MOMEHTa OTKPBITUA KpaHa. B TeyeHMe KaKoro

BpeMeHH Boza GyaeT BeITekaTh U3 6axka? OTBeT MpUBeANUTE B MUHYTaX.

Pemenue. GopMyoii, ONHMCHIBAIONIE YMeHbIIEHHE BBICOTHI CTON6a BOABI C Te4EHHEM
BpeMeHH, sBserca H(t) = at? + bt + H,. B dopmyny TpebyeTcss MOACTABHTL 3afaHHble
B YCJIOBUM 3HAYEHMA MapaMeTPOB d U b U Ha4ya/bHBEIN YpOBeHb BOAL Hjy; MOMy4IuM

H(t) = 0,01t> — 0,4t + 4.
DTHUM 33/]a4a CBeJIach K NpeAbAyIe.

IIpumedanue 2. MBI HaX0JUM YPE3BBIYAHHO BaXXHBIM IIOAYEPKHYTD, YTO IIPUBEAEHHBIE
dopmynbl GYyHKUMOHANBHBIX 3aBUCMMOCTEIH He ABJSIOTCA TPOM3BOJbHBIMM MaTeMaTHye-
CKMMM BhIpaKeHHsAMH! YncioBble k03bQUIMEHTh B HUX HMEIOT BIIOJHE ONpeAeéHHYI0
du3MYecKyIo IPUPOAY M CBSI3aHBl MexJy coboiil. B seficTBUTeNBHOCTH BBICOTA (B METpax)
cronba KUAKOCTH, BbITeKarollel u3 6aka yepe3 kpaH HeGOJBLIOTO AUaMeTpa, MeHAeTCA
C TeyeHHeM BpEeMEHH IO 3aKOHY

H(t) = Hy — /2gHo -kt + S k2%,
TAe t — BpeM (B CEKYHAAX), IIpolle/iiiee C MOMEHTa OTKPLITHA KpaHa, H, — HadasnbHas Bhl-
coTa cTonba BoAbl B METPAX, § — YCKOpeHHe CBOGOAHOr0 mafieHus B M/c?, k — OTHOlIEHHE
wIomazei nonepeyHbIx ceyeHul KpaHa U 6aka.

TeMm caMbIM 3afauu 2 ¥ 3 — COOTBETCTBEHHO 6ojiee Wil MeHee yIPOLIEHHkIE POPMYIH-
poBKHM (3aMeTsTe, YTO BpeMs TaM M3MepsieTcs B MMHYTaX) cileAyromeil 3aa4u, KOTOPYIO
MOXXHO IIPEJIOKUTD XOPOLLIO YCIIEBAIOUIMM IIKOIbHHUKAM IIPH NOATOTOBKE K SK3aMeHy.

3azaua 4. B 60K0BO}i CTeHKe BHICOKOTO BHICOKOTO LIWIMHAPUYECKOro 6aka y caMoro JHa
3akperUI€H KpaH. [Tocjie ero OTKpHITHS BOJa HaYWHaeT BBITeKaTh U3 6aka, IIpy 3TOM BHICOTa
cronba BOAH! B HEM, BHIpaKEHHas B MeTpax, MEHAETCSI [0 3aKOHY

H(t) = Hy— /2gH, kt + %kztz,
rxe t — BpeMsd (B CeKyHZAX), IIPOIIEAIIEE C MOMEHTA OTKPLITUS KpaHa, Hy = 20 M — Hayalb-

1 . .
Hafg BbICOTa cTONOA BOJHI, k= % —— OTHOLICHHUE IUIOIIAACH ITONMEPEYHBIX CCYEeHNUHU KpaHa

¥ 6axa, a g — ycKopeHHe cBo6oaHoro najeHus (cuuraiire g =10 M/c?). Yepes cKoOMbKO ce-
KYH/L TTIOCJIe OTKPHITHA KpaHa B Hake ocTaHercs YeTBepTh MEPBOHAYaNIbHOro 06hEMa BOABI?
(Omeem: 50.)

B manpHeliieM GOIBIIMHCTBO 3a4a4 [IPUBOAUTCA B HEYIIPOIIEHHOM BHZe. B Hayase KHU-
r'Y iaHa BBOJHAsA AMarHocTuyeckas paboTa, MO3BOJSIONIas ONPEAeTUTh CTeNeHb rOTOBHO-
CTH y4alllMXCA K PeIleHHUI0 3a/1a4 C IPUKJIaAHBIM cofiepxkaHnueM. [lanee pasobpaHsl Bee 3a/a-
YY BBOJHOMH AUATHOCTHYECKOH paboThl; Ha KaXKABLA TUIl 3aaHHI IPUBEAEHDI YIIPAKHEHNUA
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BgeoeHue

(TpeHHpOBOYHBIE Pa6OTH 1—8). B KOHIle ZaHBI BAPUAHTHI HTOTOBOM MPOBEPKM M KOHTPOJIA
3HaHW# (ZuarHocTudeckue paborsr 1—3).

Kpyr 3azay, npeasaraeMbix AJI DOAIOTOBKM K 3K3aMeHy, JOCTAaTOYHO LIMPOK: 3TO M 3a-
a4y ¢ SKOHOMUYECKUM COAep)KaHHEM, U 33Aa4H O TEIUIOBOM PacIIMpeHUH Tell, O COKpaiile-
HUHU JJIMHBI OBICTPO ABIKYLIHUXCA PaKeT, 06 ompeaejieHUH TyOUH KOMOALEB U 00 Hcciieso-
BaHUHU TEMIIEPATYpPhI BBéBA, O IIPOEKTHUPOBAHWU NOABOAHBIX aIlllapaToB, O CKeﬁT6OPAHCTaX,
aBTOT'OHIIMKAX, TPAKTOpaX U JaXe O BOAOJA3HBIX KONOKoJIax. Bce aTH 3aZjauM pa3sMelleHbl
B OTKPBITOM JOCTYyTie Ha caiite http://mathege.ru.

HayuuTbest pemath 3aauy — O4Ha U3 BaXKHEHIINX Lene o6pazoBanusa. OsnazeTs Ma-
TEMATHYECKUMU 3HAHWUAMH, [IO3BOIAIOLIMMH OITMCHIBATh OKPYKAIOIIME HAaC MUD, HAyIUTh-
CA COCTaBJATh, aHAIN3UPOBATh U UHTEPIIPETUPOBaTh COOTBETCTBYIOILIIE MaTeMaTHhu4eCcKunue
MOZieTi — HauBa)XHeHIad Lieb MaTeMaTuieckoro obpazoBaHuA. [IoMo4b B 3TOM Hesér-
KOM Tpy/le ¥ IpU3BaHa Hallla KHIDKKA.

Cankm-ITemep6ypz, 2009



OTBeTH:
JAnarHoctudeckas paboTa

Omeemamu Ha 3a0aHus ouazHocmuueckoii pabomuot OOHCHbBL
6bimb yesble YUCAA UAU KOHeUHble decamuuHble Opobu. EQunuybt
uamepeHull 8 omsembyl NUCAMb He HYHHO.

1. Ilpu teMneparype 0°C penbc umeeT pmmHy lo = 10 M. Ilpu

BO3paCTaHUU TEMIIEPATYPhl IPOHCXOAUT TEIUIOBOE pacIINpeHHe

peJsibca, U ero AjIMHa, BBIpakKeHHas B METpax, MEHAETCA 110 3aKOHY
1) =(1+a-t°),

rae a=1,2-10"° (°C)~! — koadduumeHT TemwroBoro pacmupe-

Hud, t° — Temneparypa (B rpagycax lenbcus). [Ipu kakoi TeM-

TiepaType peybC yAJMHHUTCA Ha 3 MM? OTBeET Bhlpa3uTe B Irpafycax
Lenbcys.

2. KamHeMeTaTe/IbHaA MallMHa BBICTpEJINBAET KAMHHU NIOJ HEKO-

TOPBIM OCTPEIM YIIOM K TOPHU3OHTY ¢ GUKCHPOBaHHOMN HaYaIbHOM
CKOpPOCTBIO. TpaeKTOpHs IOJETAa KaMHA B CHCTEME KOODAWHAT,

CBfI3aHHOM ¢ MaIIMHOM, onHchIBaeTca GopmMyoit
y = ax?+bx,

e a = —ﬁ M~!, b =1—nocTosHHEe mapaMeTpH, x (M) —

CMellleHNe KaMHA 10 TOPH3OHTaNMM, ¥ (M) — BBICOTAa KaMHA HaJ
3emiéif. Ha xakoM HauGonpleM pacCcTOAHUHU (B METpax) OT Kpe-
IIOCTHOM CTeHbI BBICOTOH 8 M HY>KHO PacIoNIOXKUTh MAallNHY, Y4TO-
6b1 KaMHHM TIpOJIETANM HaZ CTEHOH Ha BHICOTe He MeHee 1 MeTpa?

3. [ina onpexenenna 3pPeKTUBHON TeMIepaTyphl 3BE3J KCIIONb-

3ytoT 3akoH CredaHa—bBonblMaHa, COIIACHO KOTOPOMY MOIL-
HOCTB U3JIydeHUs HarpeToro Teja P, uaMepsemas B BaTTax, IpA-

MO HpOTIOpLIMOHAIBHA IUIOIIAZH €r0 TIOBEPXHOCTH U YeTBEPTOIL
CTENeHH TeMIIepaTyphi:

P =0ST?,

rIe 0 =5,7- 1078 M;B‘ TK,, — MOCTOSAHHAA, IUTOIIA/Ib S U3MepsieTcs

B KBaJZpaTHBIX MeTpax, TeMrneparypa T — B rpazaycax KenasBuHa,
a MOIIHOCTb P — B BaTTax. Mi3BeCTHO, YTO HEKOTOpast 3B€3Ja UMe-

1
"
MOILIHOCTh P He MeHee 9,12-10% Br. Ornpesenure HAaUMEHBIITYIO
BO3MO>KHYIO TeMIIepaTypy 3TOM 3Be3zbl. [IpuBezNTe OTBET B rpa-
Aycax KesbBuHa.

€T IUIoLIa/b TOBEPXHOCTH S = 10%° M2, a uanyyaemas eio

O6pas3er HaluCcaHUA;

9 1/2/34/5]6]7(8/9/0-




OTBETHI: Juazrnocmuueckas paboma

4. Tlepex oTnpaBKOH TEIUIOBO3 HM3Zan TyAOK C 4YacTOTOH f; =

=440 I'u. YyTb nosxe U3Za ryAOK NOoAbEINKAIOMIHH K 11aTdop-

Me TeruioBo3. 13-3a addekra Jloriepa yacroTa BTOpPOro ryaxa f
6osblile IEPBOrO: OHA 3aBUCUT OT CKOPOCTH TEIUIOBO3a I10 3aKOHY
fo

f(v): 1_2:
(o

rZie ¢ — CKOpOCTB 3ByKa B Bo3ayxe (B M/c). UesoBek, CTOALIMI Ha
wiar$popMe, pa3IHdaeT CArHalbl 10 TOHY, €CTH OHHM OTAHYAIOTCA
He MeHee yeM Ha 10 T'y. Onpegenure, ¢ Kakod MHUHUMAaIbHOM
CKOPOCTBIO TIpUOIIDKaICA K TUIAaTPOpPMe TEIUIOBO3, €CJIN YeI0BEK
CMOT' pasIU4UTh CUTHAB], a ¢ =315 M/c. OTBeT BEIpasuTe B M/C.

5. CKOpPOCTb aBTOMOGWIS, pasroHAMIOLIErocs ¢ MecTa crapra 1o

NPAMOJIMHETHOMY OTpe3Ky IyTH AIUHOH | (B kmroMeTpax) ¢ Io-
CTOSIHHBIM YCKOPEHHeM a (B KM/4%), BhIuMCAAeTeA o Gopmye

v =1/2la.

Ornpesenute HaUMEeHbIIEe YCKOPEHHE, C KOTOPBIM JO/DKEH ABH-
raTbCs aBTOMOGWIb, YTOGEI, IPOEXaB OJUH KWIOMETP, pHobpe-
CTH CKOPOCTb He MeHee 100 kM/4. OTBET BHIPasuTe B KM/4>.

6. B xoze pacnaza pagMoaKTUBHOIO M30TOIIa €ro Macca yMme€Hb-

Ia€TCA 110 3aKOHY

m(t) = mg-2797,

rie m, — HavyaJbHaA Macca M30TOIa, t — BpeMs, IpollesIlee oT
Havaja pacnaga, T — nepuoa moiypacnaja B MHHyTax. B sna6o-
paTopuH TOAYYWIN BelecTBO, cogepxaiuee my =40 MI u30ToIma
asora-13, nepuog momypacnaja koroporo T =10 MuH. B Teue-
HUE CKOJIBKHX MHUHYT Macca U30ToIla a3oTa-13 6yAeT He MeHblIe
10 mr?

7. lns o6orpeBa NOMEILEHHs, TeMIlepaTypa B koTopoM T, =20°C,

Yyepes pajHaTOp IPOIMYCKAlOT TrOPAYYI0 BOAY TeMHepaTypoi
T, = 60°C. Yepes paauarop npoxogut m = 0,3 kr/c Bogsl. IIpo-

XOZiA 110 PaZiMaTOpy PacCTOsiHHe X = 84 M, BOJa OXJIAKAAETCA A0
temmniepatypsl T (°C), npuuém

TB — Tn

=M og, 21
x =a=rlog 77,

O6paszel HaNMCaHHUA:

234.56/7890-, 10




Juaznocmuueckas paboma OTBeTHI:

Bx
rae ¢ =4200 °C
IUMEeHT TeroobmeHa, a a = 0,7 — nocrosgHHan. Jlo Kakoi TeMne-

patyphl (B rpagycax Llenbcusa) oxyaguresa Bojga?

— TeIUI0EMKOCTb BOABI, ¥ =21 P—é — ko3¢ du-

8. Ipu 6pocaHny MA4a IOJ OCTPHIM YTJIOM @ K IUIOCKOH FOPH30H-

TaJIbHOM IIOBEPXHOCTH 3€MJIM €I'0 BPEMA B nonére, BBIDOKXEHHOE

B CEKyHJlaX, PaBHO

__ 2vypsina

T8
[pu KaKOM HauUMeHbIIEM 3Ha4eHUH yria a (B rpafycax) BpeMs
B nofiére OyZeT He MeHblle 3 CeKyHJ, ecid MsA4 6pocaroT ¢ Ha-
YaJIbHOM CKOPOCTbIO vy =30 M/c? CyuTaiiTe, YTO YCKOPEHHE CBO-
6oxHoro maseHus g =10 m/c2.

9. Ha penbcax crout wiatdopma. CkeHT60pANCT NIPHITAaeT HA Heé

CO CKOPOCTBIO V = 3 M/C IIOA OCTPHIM yIJIOM a K penbcaM. OT
TOJIYKA IUIaT¢opMa HauMHAET €XaTh CO CKOPOCTBIO

m
m+M

u= vcosa,

rae m = 80 kr—macca ckedrbopaucTa co ckedroMmM, a M =
=400 kr — macca wiat$opMsl. I1oJ KaKMM HaHUOOJIBIINM YIJIOM A
(B rpagycax) HYKHO IIphIraTh, YTOOBI pa3orHarb IWIATOPMy O
CKOpOCTU He MeHee Yem 0,25 M/c?

10. KaTep go/mkeH nepeceysb peKy mupuHoii L =100 M Tak, Yro6b1 10

NIpUYAINTE TOYHO HAIIPOTHUB MeCTa OTNpasieHus. CKOPOCTh Te-
yeHus pexy u=0,5 M/c. Bpema B nyTH, u3MepsieMoe B CEKyHAaX,

paBHO
L
= cga,

IZie a@ — OCTPHIii yrot MexAy OCbIO KaTepa U IHHHUei 6epera (cM.
pHuc. Ha c.59). [Tog KakMM MHMHHMMATbHBIM YIJIOM a K Gepery
HYKHO HAaIlpaBUTh KaTep, YToObl BpeMs B IyTH GbUIO He Gosblie
200 c¢? OTBeT AaiiTe B rpagycax.

OG6paser HanUcaHusA:

m 1/2/3]u/5]6/7(8/90/—




3aaa4u, NpUBOAALIYE K JINHEHHBIM YPaBHEHUAM
WIN HepaBEeHCTBaM.
Penrenue 3azauyu 1 guariocTu4eckoi paboThl

1. [Tpu Temniepatype 0°C pesbc UMeeT ANMMHY [y =10 m. [Ipu
BO3pacTaHHUM TeMMepaTypbl MPOUCXOAUT TeIUIOBOE paciiipeHue
penibca, U ero AjIMHa, BolpaXeHHasi B MeTpax, MeHAETCA M0 3aKOHY

()=, (1+a-t°),

rae a=1,2-10"% (°Q)! — k03¢ PULMEHT TEILUIOBOTO paciiupe-
Hus, t° — Temnepartypa (B rpaaycax Llenbcus). Ilpu xakoi teM-
repaType peJibC YATUHUTCS Ha 3 MM? OTBeT BhIpasuTe B rpajycax
Henbcus.

[
/ / AL Y \%

Pelienue. 3ajjaua CBOAUTCA K PeLlieHUIO ypaBHEHUS
[(t°) =1y = 3 (Mm)

IIpY 3aJaHHBIX 3HAYEHUAX AMUHH [ = 10 M 1 ko3dduIMeHTa Ten-
nI0BOTO pacumpenus a=1,2-107° (°C) "%

1(t°)-1,=3-10"°% & [[(1+a-t)~[,=3-107 <
o Lat°=3-10"° < 10-1,2:107°t°=3-10"° &

.10-3
o o= 310

—W & t°=25°C.

Omeem: 25.
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TpeHupoBoyHasi pa6ora 1

T1.1. IIpu Temneparype 0°C penbc uMeeT JInHY [ = 10 M. IIpu
BO3pacTaHUM TeMIIepaTyphl NIPOUCXOAUT TEIUIOBOE pacIiipeHHe
peibca, Y ero AJIMHa, BHpaXEHHaA B METPaX, MEHAETCS IT0 3aKOHY

() =1l(Q+a-t°),

rae a=1,2-10° (°C) ™! — ko3¢ duULMEHT TErUIOBOrO pacuupe-
HuA, t° — remnepatypa (B rpagycax Llenbcus). IIpy kakoii Temrie-
paTtype peibc yAIUHUTCA Ha 4,5 MM? OTBeT BbIpasuTe B rpajycax
Henscus.

T1.2. Ilpu remnepatype 0°C pensc umeeT anuHy Iy =10 m. [Ipu
BO3pacTaHUM TeMIIepaTyphl IIPOMCXOAUT TEIVIOBOE PACIIMPEHHE
peJibca, U ero JjiMHa, BRIpaKEHHAsA B METPaX, MEHAETCA 10 3aKOHY

() =,0+a-t%),

rae a=1,2-107° (°C)~! — ko3 duIMEeHT TEIIOBOTO paciiupe-
HMs, t° — Temnepartypa (B rpagycax Llenbcusa). [1py kakoi TeM-
nepaType peJibc yAauHuTeAa Ha 6 MM? OTBeT BhIpasuTe B rpajycax
Llenbcus.

T1.3. Ipu TeMnepatype 0°C pesbc uMmeeT anuny [y =10 m. Ilpu
BO3pacTaHHH TeMIlepaTyphl IPOMCXOAUT TEIUIOBOE PaCIIMPEHHe
peJibca, ¥ ero JIMHA, BRIpaXKeHHAA B MeTpaX, MEHSETCA 110 3aKOHY

1) = ly(1+a-t%),

rae a=1,2-107° (°C)~! — ko3 duILHeHT TerToBOro pacmupe-
HuA, t° — TeMnepaTypa (B rpagycax Lienbcus). [Ipu kakoii TeM-
meparype peabC yAJIHHUTCA Ha 9 MMm? OTBET Bhipas3uTe B rpajycax
Henbcus.

T1.4. [Tpu temneparype 0°C penbc uMmeeT aauny ly =15 m. Ilpu
BO3pacTaHW{ TEMIIEPATYPHl IPOUCXOAUT TEIUIOBOE PaclIMpeHHe
peJbCa, U ero JJIHa, BHPaKEHHAs B MeTPax, MEHAETCS 110 3aKOHY

) =(1+a-t°),

rae a=1,2-10"% (°C)~! — xoadduimeHT TerUIOBOrO pacimmMpe-
Hui, t° — TeMnepartypa (B rpagycax Lleascus). [Ipu kakoii TeMie-
paType peJbc YAJIUHUTCA Ha 4,5 MM? OTBeT BbIpasuTe B rpagycax
Lenbcus.
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OTBeTHI:

T1.4

OGpasel HamuCcaHWA:

2

3y

56

78
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OTBeTHI:

T1.6

O6pa3sel HaNUCaHHUA:

1234567

Tpenuposounan paboma 1

T1.5. HexoTopas KOMNaHus NpoAaéT CBOI MPOAYKUMIO 110 IieHe
p =600 py6. 3a eguHMLY, TepeMeHHbIE 3aTPaThl Ha MPOU3BOACTBO
OAHOHN eAMHULBI MPOAYKIHUHU cocTaBaAlT v = 300 pyb., MoCcToAH-
Hble pacxozbl npeanpuarus f = 700000 py6. B Mecau. Mecsaynas
ollepallMOHHasA NMPUOLUIL NpEeANPUATHA, BRIpAXKEHHasA B pyoisx,
BbIYMCIAETCA MO PopMmyite:

(@) =q(p—-v)—f.

Omnpezenyre HaMMEHbIIMIT MeCSAYHBIH OOGBEM IHPOM3BOACTBA (
(eguHUIL MpOAYKIMM), NIPH KOTOPOM MeCAYHas OlepauMOHHas
npubbUIb npeanpustus 6yaet He Menblie 500 000 py6.

T1.6. HexoTopas kOMIIaHUA NPOAAET CBOIO NMPOAYKIUIO NO IeHe
p =500 py6. 3a eAuHUILY, NEPEMEHHBIE 3aTPaThl HA IPOM3BOACTBO
OJHOM eHHMIIbI TPOAYKUMH COCTaB/saoT v =200 py6., MOCTOAH-
Hble pacxoAbl npeanpuatusa f =900 000 py6. B meca. MecsyHas
omnepalnuoHHas PUOLUIL NpeJIpUsITHsA, BhipaXKeHHasa B pybnax,
BBIVHCIISETCA IO dopMyJIe:

n(q) =q(p—-v)—f.

Ompesennre HaMMeHbUINIT MeCAYHBIH O6BEM IPOM3BOACTBA ¢
(eZUHUI] MPOAYKIMH), DU KOTOPOM MeCsYHas onepalloHHasA
npubbUib npeanpuaTua 6yaeT He MeHblire 600 000 py6.

T1.7. HekoTopas KoMnaHuA NMPOAaET CBOIO MPOAYKUUIO M0 LieHe
p =400 py6. 3a eaHM1ly, NIepeMeHHbIe 3aTPaThl Ha IPOU3BOACTBO
OJHOM eAMHMIIBI MPOAYKIHMH cOCTaBsioT v =200 py6., NoCTOsH-
HbIe pacXoAs! npeanpuatus f =500 000 py6. B Mecsl. MecsuHas
onepanoOHHAaA NMpUOLLIL NpeANpPUATHS, BHIpaXkKeHHas B py6Ix,
BhIYKCIAETCA IO dopMmyre:

n(@) =q(p—-v)—f.

Onpezennte HauMeHbIIKMI MecsAYHbIH OOBEM MPOM3BOACTBA (
(eavHML] NPOAYKUHMH), [P KOTOPDOM MeCAYHas ONepalMoHHas
npubLUTL MpeAnpusaTHA GyaeT He MeHble 300 000 pyo.

T1.8. HekoTopasi KOMIIaHUA TPOAAET CBOIO NPOAYKIMIO IO LieHe
p =600 py6. 3a eqyHUITY, IepeMeHHbIe 3aTPaThl Ha IPOU3BOACTBO
OAHOM eAMHULBI MPOAYKIWH cOCTaBIAT v =400 pyb., MOoCTOsAH-
Hble pacxoasl npeanpuATusa f = 200000 py6. B Mecsl. MecAuHas
orepalMoHHasA NpUOLUIb IPEATPUATHS, BHIpaXKEHHAaA B py6iax,

14



Tpenuposounas paboma 1

BBIMHC/SETCA T hopMye:
n(@) =q(p—v)—f.

Omnpesenure HAaUMEHBIIUH MeCAYHBIH O06BEM IMPOM3BOACTBA ¢
(eAWHUL] NTPOAYKIMHK), IPY KOTOPOM MecsiyHasA omnepalyoHHas
npubbUIb npeanpuatua 6yzer He MeHbie 400 000 pyb6.

T1.9. [Tocne nox A ypOBEHb BOABI B KOJIOALE MOXKET ITOBBICUTHCS.
MajbuuK U3MepsieT BpeMs NaJeHus t HeGOMbIIMX KaMEIIKOB B
KOJIOZEL, ¥ PaCCUMTHIBAET PacCTOSHKE JO BOABI IO popMyJie

h = 5¢2,

rae h — paccTosiHue B MeTpax, t — BpeMs NafeHUs B CEKyHJaXx,
npoireulee ¢ MoMeHTa 6pocka. Jlo Joxasa BpeMA NafeHUA Ka-
MemkoB cocrasnsio 0,6 ¢. Ha Cko/lbKO AODKEH TOAHATHCA YpO-
BeHb BOZABI ITOC/ie JOXKAA, YTOOB H3MepseMoe BpeMs M3MEHWIOCh
Ha 0,2 ¢? OTBeT BHIpa3uTe B MeTpax.

T1.10. [Tocne AoX A YPOBEHDb BOABL B KOJOALE MOXKET TIOBBICUTD-
cA. MajpuuK U3MepseT BpeMs NafeHus t HeGoNbIIMX KaMellKOB
B KOJIOZEL] ¥ pAaCCUMUTHIBAET PacCTOAHME JO BOAHI 110 popMyie

h = 5¢2,

rae h — paccTosiHMEe B MeTpaX, t — BpeMsi IMaZleHUA B CEKyH/ax,
npoulejiree ¢ MOMeHTa 6pocka. Jlo AoXAA BpeMsa NMajeHUA Ka-
MemkoB coctasisuio 0,8 ¢. Ha CKObKO JO/DKeH TOAHATHCS ypo-
BEHb BOJBI MOCJIE JOXKSA, YTOORI H3MepsAeMoe BpeMA H3MEHWIOCh
Ha 0,2 ¢? OTBeT BbIpa3uTe B MeTpax.
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O6pasern HanKuCaHUA:
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3azayM, NpUBOAALINE K KBaJpaTHbIM YPpaBHEeHUAM
WIH HepaBeHCTBaM.
Pentenue 3aza4yy 2 AUAarHOCTHYECKOM paboOThI

2. KamMHeMeTaTelbHass MalllHa BbICTpe.T[PIBaeT KaMHH II0[4
HEKOTOPHIM OCTPBIM YIJIOM K FOPHU3OHTY ¢ GHUKCHPOBaHHOH Ha-
YaJIbHOM CKOpOCThIO. TpaeKTOpHsA NONETA KaMHA B CHCTEME KO-
OpZAMHAT, CBA3aHHOM ¢ MaIlIMHOM, ONUCHIBaeTcs GpopMyoit

y = ax? +bx,

e a = —— Ml

100 , b=1-—rnocTosHHbBIe apaMeTphl, X (M) —
CMellleHHe KaMHs [0 FOPU30HTaNMH, y (M) — BHICOTa KaMHA Haj
3emu€il. Ha kakoM HauOo/blleM pacCTOsIHUM (B METpax) OT Kpe-
ITOCTHOM CTEHBI BHICOTOM 8 M HY)XHO PacIOJOXKUTh MAIKHY, 4TO-

Obl KAMHH NIPOJIETAIN Ha/Jl CTEHOH Ha BBICOTE He MeHee 1 meTpa?

PeireHue. 3a/ia4ya CBOAUTCA K pellleHHIO HepaBeHCTBa y = 9:
NpHY 33JJaHHBIX 3HAYEHUAX [TapaMeTpoB a U b

Y29 @ —ix?tx29 &

100
< x2—-100x+900<0 < 10<x <90 M.

KaMuu OynyT mepeseTaTh KPEIOCTHYIO CTEHY Ha BBICOTE He
MeHee 1 MeTpa, ecIM KaMHeMeTaTelbHaA MauldHa OyAeT Haxo-
AUTBCA Ha paccTosHuM oT 10 Zo 90 MeTpoB OT 3TO#H cTeHbl. Hau-
6onbliee paccTosHue — 90 METPOB.

Omaem: 90.
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Pewenue 3adauu 2 duazHocmuueckoli pabombt

PaccmoTpum emié ABa npumepa.
2a. 3aBMCHMMOCTH 06BEMa cripoca g Ha IPOAYKUMIO NpeArpu-
ATUA-MOHOIIOIMCTA OT IieHs! p (ThIC. py6.) 3agaércsa GopMymoi:

q = 100 — 10p.

Bripyyka npeanpusaTHs 3a Mecan r (B Teic. py6.) olpesessercs
KaK
r(p) =q-p.

OrmpeaennTe MaKCUMaJIbHBIN YPOBEHD LIEHHI P, IPH KOTOPOM Me-
csAYHas BHIpy4ka r(p) coctaBuT He MeHee 240 Thic. py6. OTBeT
TPUBEAUTE B THIC. pY6.

Peurenue. 3az1adya CBOAUTCA K pellleHHo HepaBeHCTBa r(p) =
= 240:

r(p) =q-p = (100 - 10p)p = 100p — 10p?,

r(p) > 240 < 10p2—-100p+240 <0 &
& p’—10p+24<0 < 4<p<6.

Omeem: 6.
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Pewternue 3adauu 2 duaznocmuueckoti pabombt

26. Eciu focTaTo4yHO GBICTPO BpallaTh BEAEPKO C BOAOH Ha
BepEBKE B BEPTHKAJIbHOHN IUIOCKOCTH, TO Bozga He OyAeT BbUIM-
BatbeA. [Ipy BpamleHuM BeAépKa cwia AaBjieHHA BOABI Ha AHO
He OCTaéTCA MOCTOSHHOH: OHAa MaKCHUMaslbHA B HIDKHEN TOuKe
Y MHHUMabHa B BepxHell. Boga He 6yAeT BbUIMBATBHCA, €CJIH CH-
Jla eé JaBJieHHs Ha JHO GyJeT MOJOXHUTEJbHOHN BO BCEX TOYKAX
TPaeKTOPHH, KPOMe BepXHeii, e OHa MOXeT OBITh paBHOH Hy-
Ji10. B BepxHell Touke cia AaBje€HHA, BHIDA)KEHHAA B HBIOTOHAX,
paBHa

2
p=m(%-¢),

rfe m-—mMacca BoApl B KWIOrPaMMax, v — CKOPOCTb JABHDKEHUA
BeZiépka B M/c, L — aivHa BepéBKM B MeTpaX, g§ — yCKOpeHHne
cBoboxHoro mageHua (cuuranre g = 10 M/c?). C KaKoi MHHH-
MaJIbHOM CKOPOCTBHIO HaJlo BpallaTh BeAEPKO, YTOOb! BOAA HE BHI-
JIMBaJach, €CIM Jj1IMHa BepéBkY paBHa 0,441 m? OTBeT BhipasuTe
B M/C.

PeleHuMe. 3aga4ya CBOAUTCA K pellieHHIo HepaBeHcTBa P(v) 20:
NpH 33laHHOM AnnHe BepéBku L =0,441 M

V2 m>0 V2
P?O(:m——g >0(=)0—44‘I—10>O¢=>

2 v>0
S ve2441 & vz 2,1/

Omeem: 2,1.
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OTBeTHi:
TpenupoBo4Hasa paGora 2

T2.1. 3aBucuMocTb 06BEMA CIIpoca q Ha IPOAYKUMIO IpeAnpus- T2.1

THA-MOHOIIO/IKCTA OT LieHHl p (Thic. py0.) 3azaérca popMynoii:

q = 60—5p.

Bhipyyka IpeanpuATHA 3a Mecdn r (B Thic. py6.) ompejenser-
cs1 kak r(p) = q - p. Onpezenure MakCUMajJbHBEIA YPOBEHB Iie-
HHL p, IIPM KOTOPOM MecsYHas BBIpy4YKa r(p) cOCTaBUT He MeHee
160 Tric. py6. OTBET IPUBEAUTE B THIC. PYO.

T2.2. 3aBUCHUMOCTb 06BEMA CIIpOca ¢ Ha IIPOAYKIIUIO IpeTIpHs- T2.2

THA-MOHOIIOJINUCTA OT 1ieHb! p (Thic. py6.) 3asaérca GoOpMyIIo:

g =85-5p.
Bripyuka mpeamnpuATua 3a Mecan r (B Teic. py6.) onpezenser-
cqa kak r(p) = q - p. Onpezenure MakCUMalIbHBIA ypOBEHb Lie-
HBI p, IPH KOTOPOM MeCA4HasA BhIpydKa r(p) COCTaBUT He MeHee
300 Thic. py6. OTBET IpUBEANTE B ThHIC. PyoO.

T2.3. 3aBucumocTb 06B€Ma cIpoca ¢ Ha MPOAYKIUIO IpeANpHs- T2.3

THA-MOHOIIOJIMCTA OT LeHH! p (ThIC. py6.) 3azaércsa GopMysoit:

q=70-5p.
Bripyuka npeanpuatus 3a Mecsy r (B Teic. py6.) ompezesser-
ca xak r(p) = q - p. OnpeaenuTe MaKCUMaJbHBIM YpOBEHDb lie-

HbI p, IPH KOTOPOM MeCsiYHas BhIpyYKa r(p) COCTaBUT He MeHee
240 Tric. py6. OTBET NpUBeAUTE B ThHIC. PyO.

T2.4. 3aBucuMOCTb 06BEMA CHIpOCA ¢ HA NPOAYKLMIO NPEATIPHS- T2.4

THA-MOHOIIOJIMCTA OT LeHHI p (ThIC. py6.) 3azaércsa popMyIoii:

q = 160 —10p.

Bripyuka npeanpusatusa 3a Mecsy r (B TeiC. py0.) ompeaeser-
ca Kak r(p) = q - p. OnpesennTe MaKCUMaJlbHBEIM YpOBEHEH lie-
HBI p, IPH KOTOPOM MecAYHas BBIpy4Ka r(p) COCTABHUT He MeHee
600 TeIC. py6. OTBET IpUBEAUTE B THIC. Py6.

T2.5. Ecnu goctatoyHo GbICTPO BpaulaTh BeAEPKO C BOAOI Ha Be- T2.5

PpEéBKe B BEPTHUKaJIbHOMN IIOCKOCTH, TO BoZa He GyeT BhUINBAThCA.
ITpu BpailleHnY BeA€pPKa CWIa AaBJIeHHs BOAH Ha JHO He OCTaéTcs

IIOCTOSIHHOM: OHa MaKCHMaJIbHa B HIDKHEH TOYKe U MUHUMabHa
B BepxHei. Boga He 6yzieT BEUIMBAThCA, €CJIH CIUIA e€ JaBIeHuUsa Ha
ZAHO 6y/eT MONOXKUTENBHOIM BO BCEX TOUYKAX TPAEKTOPHH, KpOMeE
BepxHel, rae oHa MOXKeT OBITh paBHOM Hymo. B BepxHei Touke

O6pa3en HanmUcaHWs:

19 1]2/3/4/5/6/7/8/9/0/-




OTBeThI: Tpenupogounas paboma 2

CHJla AaBjI€HHA, BEIpaAXK€HHAA B HBIOTOHAX, paBHa

2
v
P=m (—L— - g) s
Tie m — Macca BoJbl B KWIOrpaMMax, v — CKOPOCTb JIBMYKEHUA Be-

A€pKa B M/c, L — i/1MHa BepEBKU B MeTpax, g — YCKOPEHHE CBO-
6oaHOrO nazenun (cumraiire g =10 M/c?). C KaKoil MUHUMAJIb-
HOM CKOPOCTBIO HaJ0 BpalljaTh BeAEPKO, YTOOH BOJA HE BHUIMBA-
Jlach, €M f/IMHa Bep€BkU paBHa 0,4 M? OTBeT BhIpasuTe B M/C.

T2.6. Ec/in J0cTaTOYHO GbICTPO BpaliaTh BEAEPKO € BOAOI Ha Be-
PéBKe B BePTUKAJIBHOMH IUIOCKOCTH, TO BOJa He 6yJeT BbUIMBATHCA.
[1pu BpanieHUM BeépKa CIUIa AaBJIE€HUs BOABI Ha IHO He OCTaéTcs
ITOCTOSSHHOMW: OHa MaKCHMaJibHa B HH)KHEN TOUKe U MUHVMaJjbHa
B BepxHel. Boga He GyzeT BbLIMBAThCSA, €C/IH CHJIa €€ JaBIeHUs Ha
AHO OyJeT NONOXKUTENLHON BO BCEX TOYKAX TPAEKTOPUH, KPOME
BepXHeH, rie oHa MOXeT 6BbITb paBHOI HYNO. B BepxHeill Touke
CWIa ZlaBleHus, BIpaXKeHHas B HbIOTOHAX, paBHa

2
\4
p=m(7-g),
rae m-—mMacca BOAbl B KWiorpaMmax, vV — CKOpPOCTh ABHXEHUA

Belépka B M/C, L — [/iMHa BepEBKU B MeTpax, g — YCKOpeHHe
cBoboaHoro nageHusa (cumraiite g = 10 M/c?). C Kakoil MHHH-
MaJbHOH CKOPOCTBIO HaZ0 BpauiaTh BeJépKo, YToObl BoJia He BhI-
JIMBaJlach, €CIY JJjI1iHa Bep€BKU paBHa 0,625 M? OTBeT BbIpasuTe
B M/C.

T2.7. Ecy gocraTo4HO OBICTPO BpaljaTh BeAEPKO C BOAOM Ha Be

PEBKe B BEPTHUKaNbHOI ILTOCKOCTH, TO BoZa He OyZeT BbUIMBATbCA.
INpu BpalieHHH BeAEpKa Cl1a AaBlIeHUs BOAbI Ha JHO He OCTaéTcs
MOCTOAHHOMN: OHAa MaKCUMaJslbHa B HIDKHeH TOYKe U MUHHMaJibHa
B BepxHel. Boga He GyzieT BLUIMBATBCSA, €CJIHM CHUIA e€ JaBIeHUs Ha
ZHO OyJeT IONOXKUTEIbHO! BO BCEX TOYKAX TPAaeKTOPUM, KpoMe
BepXHeH, r/le OHa MOXeT ObITh paBHOI Hy/IO. B BepxHel Touke
CWIa JiaBJieHus1, BBIpaKeHHas B HbIOTOHaX, paBHa

2
v
P=m (T -8 ),
raA€ m—macca BOAbl B KWiIOrpaMMax, Vv ——CKOpOCTb ABWXECHHUA

Beflépka B M/C, L — inivMHa BepéBKM B MeTpaX, g§ — yCKOpeHHe
cBobozgHOro nageHusa (cuuraire g =10 M/c?). C Kakoil MHHU-
MaJIbHOI CKOPOCTbBIO HaZl0 BpaliaTh BeAEPKO, YToObl BOJa He BHI-
JIMBajach, eC/U AJMHa BepéBKY paBHa 0,729 M? OTBeT BbIpas3uTe
B M/C.

T2.6

T2.7

O6pa3el HaNIUCaHUsA:
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Tpenuposouxas paboma 2

T2.8. Eciu gocTaToMHO OHICTPO BpalaTh BeAEPKO ¢ BOAOMH Ha Be-
PEBKe B BepTHKa/JIbHOMN IUIOCKOCTH, TO BOZAa He OyeT BEUIMBAThCA.
I1pu BpallieHHM BeAEpKa CiIa AaBjaeHUsA BOJbI Ha AHO HE OCTAETCA
IIOCTOSIHHOI: OHa MaKCMMaJIbHa B HIDKHEH TOuKe 1 MUHUMaIbHa
B BepxHe#i. Bozia He GyaeT BBUIMBAThCA, €C/IM CHJIa e€ JaBjleHUs Ha
AHO GyZeT NMONOXMTENIbHOM BO BCEX TOYKAX TPAEKTOPHUH, KpOME
BepxHeH, rae oHa MOXXeT OBITh paBHOU Hy/m0. B BepxHe# Touke
CHIa JaB/I€HNA, BIDAKEHHAA B HbIOTOHAX, paBHa

r=n(3-2).

rje m-—mMacca BOABl B KWIOI'PAMMax, vV — CKOPOCTb JBW)XEHUSA
Befépka B M/c, L — AnuHa BepéBKU B MeTpax, § — YCKOpeHHe
cBoGoatoro nagenus (cumraiite g =10 M/c?). C kakoii MUHH-
Ma/IbHOU CKOPOCTBIO HaJIO BPAILATh BEAEPKO, YTOOBI BOAA HE BhI-
JIMBaJIach, €CJIN JJIMHA BepEBKU paBHa 0,784 m? OTBeT BrIpasure
BM/C.

T2.9. KamHeMeTaTe/lbHasA MallMHA BHICTPEJHMBAeT KaMHHM I10J
HEKOTOPHIM OCTPHIM YIVIOM K FOPH30HTY ¢ GUKCUPOBaHHON Ha-
YaJbHOM CKOPOCTbIO. TpaeKTopHsA MONETa KaMHA B CHCTEME KO-
OpIMHAT, CBA3aHHOH ¢ MalWHOM, onuckiBaeTcs GopMyIoi

y = ax?+bx,

1 _ 7
TAea=—gs M N § — [OCTOAHHbIE IapaMeTphl, X (M) —cmMme-
iffeH1e KaMHs IO TOPHU30HTaNH, ¥ (M) — BBICOTA KAMHA HaJ 3€M-
né#. Ha kakoM Ham6oJIblLIEM pacCTOHUM (B MeTpax) OT KPErocT-
HOM CTeHBl BHICOTOH 9 M HYXXHO PacloJOKHTb MAalIWHY, YTOOHI

KaMHHU IpoJjieTa/Id HaJ CTeHOI Ha BbICOTE He MeHee 1 Me'rpa?

T2.10. KamHemeTaTe/lbHasA MalIMHa BBICTPeNYBaeT KaMHH IOZ
HEKOTOPBbIM OCTPBIM YIJIOM K FOPHU3O0HTY ¢ GUKCHPOBaHHOH Ha-
YaJbHOW CKOpOCTbIO. TpaeKTopHUA NoJéTa KaMHA B CUCTEME KO-
OpAWHAT, CBA3aHHOM C MAIIMHOM, ONKChiBaeTCA GOpMyOi

y = ax*+bx,
1 -1 7
TAe A= —7g5 M, b= g — TOCTOAAHHbIE MapaMeTphl, X M) —

CMeIlleHHe KaMHA MO0 FOPHU30HTaMH, y (M) — BbICOTa KaMHsA Haj
3emiéit. Ha kakoM HaubosbleM paccTosSHHH (B METpax) OT Kpe-
TIOCTHO# CTeHbI BEICOTOH 14 M HY)KHO PacliOIOKUTh MaLIHHY, YTO-
6B KAaMHM TIpOJIETaIK HaJi CTEHOH Ha BbICOTe He MeHee 1 MeTpa?
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OTBeTH: Tpenuposounas paboma 2

T2.11 T2.11. KamHeMeTaTe/NlbHasA MallMHA BBICTPEIUBAET KaMHHU I10J
HEKOTOPBEIM OCTPBIM YTJIOM K TOPHU3OHTY ¢ GUKCHPOBaHHOH Ha-
YajbHOH CKOPOCTBIO. TpaeKTOpuA NONETa KAMHA B CHCTEME KO-
OpAMHAT, CBA3aHHOH ¢ MalIMHOMN, onMckiBaeTcss GOpMYIIOi

y = ax?®+bx,

1 - 7
e a=—155 M Vb= 10 — TOCTOSIHHbIE TTAPAMETPHI, X (M) —
cMellleHHe KaMHs MO FOPHU30HTaNMM, ¥ (M) — BBICOTa KaMHs Haj
3eméil. Ha kakoM HanbonblieM paccTOSHHU (B MeTpax) OT Kpe-
TIIOCTHOM CTEHBI BHICOTOH 9 M HY>XHO PacCIIOJOXXUTh MAalllMHY, YTO-

6Bl KAMHH IPOJIETAIM HaJ CTEHOM Ha BBICOTE He MeHee 1 MeTpa?

T2.12 T2.12. KamuemeTatesbHas MalllHA BHICTPENIMBAeT KaMHU 1104
HEKOTOPHIM OCTPBIM YIJIOM K F'OPU30HTY ¢ GUKCHPOBAHHOI Ha-
4ajbHOHN CKOpOCThIO. TpaeKTopus IMONETa KAMHA B CUCTEME KO-

OPAMHAT, CBA3aHHOM C MaIMHOM, onKckiBaeTcs GpopMynoit

y = ax?+bx,

1 7
TIea=—5-M 1p= 5 — OCTOAHHbIE IAPAMETPBI, X (M) — cMe-
IIeHHe KaMHA 10 TOPM3OHTalH, ¥ (M) — BBRICOTA KaMHSA HaJ{ 3eM-
J€#. Ha kakoM HaubosbleM paccTOSHUU (B METpax) OT KPEIOCT-
HOM CTeHBb! BBICOTOI1 9 M HYXXHO PacCIONIOXUTh MAIIUHY, YTOOBI

KaMHH NpoJieTaly HaJl CTeHOH Ha BHICOTe He MeHee 1 meTpa?

T2.13 T2.13. Bricota Haz, 3eM€i1 MOAGPOILEHHOTO BBEPX Msiua MEHAET-

Cs1 IO 3aKOHY

h(t) = 1,449t —5¢t2,

rAie h —BbICOTA B MeTpax, t — BpPeMs B CEKYHZAX, MpOUIEAIIEe
¢ MOMeHTa 6pocka. CKOJIBKO CeKyHJ M4 Oy[eT HaxXOAUThCA Ha
BBICOTE HE MEHee TPEX METPOB?

T2.14 T2.14. BricoTa Haz 3eMIé noAOpoIIeHHOrO BBEpX MAYa MEHAET-

Cs 110 3aKOHY

h(t) = 1,2+ 10t — 5¢2,

rae h —BBICOTa B MeTpax, t — BpeMsa B CeKyHJax, Mpollezliee
¢ MoMeHTa 6pocka. CKOJIbKO CeKyHA MAY OyZeT HaXOAWTbCA Ha
BBICOTE He MeHee TPEX MeTpOB?

O6paser; HaNMCaHUA:
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Tpenuposounas paboma 2

T2.15. BeicoTa HaZ 3eMI€H MOAOGPOILIeHHOTO BBEPX MAYa MEHAET-
Cfl 110 3aKOHY

h(t) =1+ 11t —5¢2,

rae h—BbicoTa B MeTpax, t — BpeMA B CeKyHAax, Mpolle/iinee
¢ MoMeHTa 6pocka. CKOMbKO CeKyHA Msy 6yAeT HaxXOAUThCA Ha
BBICOTE He MeHee TPEX METPOB?

T2.16. Bricora HaZl 3eM/1€ TIOAGPOIIEHHOTO BBEPX MsI4a MeHAET-
Cs1 110 3aKOHY

h(t) = 1,8+ 12t — 5¢2,

rie h—BBHICOTA B MeTpax, t —BpeMA B CeKyHAax, mpollejuee
¢ MoMeHTa Opocka. CKOJIBKO CeKyH/ M4 OyZeT HaXOAUTLCSA Ha
BHICOTe He MeHee YeThIPEX MeTPOB?

T2.17. B 60K0BO# CTEHKe BHICOKOrO LIWIMHApHUYecKoro 6aka y ca-
MOTr0 JHa 3aKpelU1€H kpaH. ITocje ero oTKphITHA BOJa HAaUMHAET
BHITEKaTh U3 6aka, IIPH 3TOM BBICOTA CToI0a BOABI B HEM, BBIpa-
JKeHHasl B MeTpax, MEHAETCA 10 3aKOHY

g
H(t) = Hy— y/2gHo -kt + 5k?t?,
rge t —Bpemia (B ceKyHJax), Ipollejiee ¢ MOMEHTa OTKPBITHA

KpaHa, Hy =20 M — Ha4a/JbHas BHICOTa cTOM6a BOAbL, k = 5%0 —

OTHOINEHWE IUIoWajeii ToMepeyHbIXx ceueHMil kpaHa # 6aka,
a g — yckopeHHe cBOGOZHOrO MajeHus (cuutaiite g =10 M/c?).
Yepes CKOIBKO CEKYHJ NTOCJ/IE OTKPHITUA KpaHa B 6ake ocraHeTcs
4eTBepThb NIepBOHAYAIBHOTO 06BEMA?

T2.18. B 60K0BOIi CTeHKe BHICOKOrO LWIMHAPHYeCKoro 6aka y ca-
MOTO JHa 3aKkpeIUléH kpaH. Ilocie ero OTKpHITHA BOJa HAYMHAeT
BBITEKATh U3 OaKa, IIPU 3TOM BBICOTA CTO/M0Aa BOJHI B HEM, BhIpa-
JKeHHad B MeTpax, MEHAETCA [0 3aKOHY

H(t) = Ho — v/2gH, ke + 5k%¢,
rAe t —BpeMA (B CEKyHZax), NpoIIeJllee ¢ MOMEHTA OTKPHITHA

1
360 —
OTHOILIEHWe IUIoIIaJeil IoNmepeyHbIX ceyeHHMi kpaHa M 6aka,
a g — yckopeHue cBo6OAHOTO NMageHus (cudraiite g =10 m/c?).
‘-Iepe3 CKOJIBKO CEKYH/], INIOCJI€ OTKPBITUA KpaHa B bake ocTaHeTCAa
YeTBEPTh NePBOHAYAIBHOTO 06 BEMA?

KpaHa, Hy =20 M — Hava/ibHas BBICOTA cTON0a BOABL, k=
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OTBeTHI: .Tpenuposounasn paboma 2

T2.19 T2.19. B 60K0BO¥ CTEHKe BBICOKOTO LIWIMHApUYecKoro 6aka y ca-
MOT0 JHA 3aKpeIUIEH KpaH. [Tocjie ero OTKpHITUA BOAA HAYMHAET
BBITeKaTh U3 Haka, pY 3TOM BbICOTa cTON6a BOALI B HEM, BHIpa-

JK€HHas B Me€Tpax, MEHAETCA 10 3aKOHY

H(t) = Ho— y/2gH, -kt + 53¢,

rae t — Bpems (s ceKyH,aax) , nIpoulejiee ¢ MOMEHTa OTKPBITHA

KpaHa, Hy, =20 M — HayayipHasA BbicoTa cTonba Boabl, k = '3_(1)5 —

OTHOLUEeHHe IUloWaZell MoNMepeYyHbIX ceyeHUM KpaHa M 6aka,
a g — ycKopeHHe cBoGozHOro nageHus (cuuratite g =10 M/c?).
Yepe3s CKOMBKO CEKYHA TOC/Ke OTKPHITHA KpaHa B 6ake ocTaHeTcA
YeTBEpTh [IepBOHAYANBHOTO 06bEMA?

T2.20. B 60K0BO#i CTeHKe BBHICOKOTO IWIMHAPHUYecKoro 6aka y ca-
MOTO AHa 3aKpeIUi€éH kpaH. [1ocjie ero OTKpLITHA BOJa HaAYMHaeT
BbiTEKaTh U3 Oaka, IIPH 3TOM BhbIcOTa cToN6a BOABI B HEM, BbIpa-
YXeHHas B MeTpax, MeHseTCA MO 3aKOHY

H(t) = Ho — \/2gH, -kt + 5k2¢,

rae t — Bpems (B CeKyHAax), Ipollefllee ¢ MOMEHTa OTKPBITHA

T2.20

1
KpaHa, Hy =20 M — HayajbHas BbICOTa cT0/6a BOAH, k = 200 —

OTHOIIIeHHe IUTomaZieli onepeYHbIX cedeHuit kpaHa 1 6aka, g —
yckopeHHe cBOGOAHOro nasenus (cuuraiite g =10 m/c?). Yepes
CKOJIBKO CEKYHJ| IOCjie OTKPHITUA KpaHa B 6ake ocTaHeTCs 4deT-
BepTh NIepBOHAYAIbHOTO 06BEMa?

O6pa3el HanMCaHHUA:
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3azayu, IPpUBOAAILME K CTEIIEHHbIM YPaBHeHHAM
WIH HepaBeHCTBaM.
PeliieHHMe 3aZa4H 3 AMarHOCTHYECKO# paboThI

3. lna onpeaencHuna 3¢pGeKTUBHOM TeMIepaTyphi 3BE3Z HC-
No/B3YI0T 3aKoH Credana—BoablMaHa, COIVIaCHO KOTOPOMY Mol
HOCTb M3Ty4eHH!sA HarpeToro TeJla MpAMO NPONOPLHOHAIBHA IUTO-
Ay ero MOBEPXHOCTU U 4eTBEPTOM CTENEeHH TeMIlepaTyphl:

P = oST?,
Bt

rae o =5,7-1078 e — NOCTOAHHAA, IUIOWAb S U3MepseTca
B KBaJIpaTHBIX MeTpax, TeMIlepatypa T — B rpaZycax KejibBUHa,

a MomHOCTb P — B BaTTax. Mi3BecTHO, 4TO HEKOTOpaA 3Be3za UMe-

eT IUIoWAZh TMOBEPXHOCTH S = -1% - 10%° M2, a uanyyaemas ero

MoIIHOCTb P He MeHee 9,12 10 Br. OnpesenuTe HaHMEHBIIYIO
BO3MOKHYIO TEMIIepaTypy 3Toit 3Be3zsl. [TpuBeAUTE OTBET B rpa-
ZAycax KenbBHHa.

B

n ,;25 5

Pemrenue. 3aavya CBOAUTCA K PELICHUIO0 HEPABEHCTBA
P >9,12.10%
TIpH U3BECTHOM 3HaYeHUM TIOCTOSHHOM 0 = 5,7 - 1078 u 3azanHoi
IUIOIA/M 3Be3abl S = -11_6 1020 m2;

9,12.10%

P>912.-10° < 0ST*>9,12:10® & T*> =5

[ 9,12-10% s
S T2 "7 © T2 V256-10" = 4000 K.
5,7-107%. 1.10%

Omeaem: 4000.
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Pewenue 3adauu 3 duazHocmuueckoil pabomut

PaccMoTpuM ellé ofHy 3aJagy.

3a. Ha BepdH HUHKEHEPHI POEKTHUPYIOT HOBLIH MOABOAHBIN
30HA AJI1 U3yueHUs Mopckux riybuH. KoHcTpykuus 6yaer kpe-
NUTLCA KO AHY NPW NOMOIIM Tpoca. 30HJ HMMeeT KyOuuyecKyio
dopMy, a 3HAUYUT, CHIa HATSHKEHUA Tpoca orpeJenseTcs mo ¢op-
myne: T = pgl® — mg, rae | — muHeiHbIit pa3Mep annapaTa B MeT-
pax, p = 1000 kr/M* — IIOTHOCTb BO/bI, § — YCKOpeHHe cBO6OJI-
Horo nazenus (cuurabite g =10 H/xr), a m = 500 kr — macca
30Hza. KakoBbl MOrYT 6bITH MaKCHMAaJjIbHbIE TUHENHHEIE Pa3MEphI
30HJa, YTOObI 06eceynuTh ero 3KCIUTyaTaluIo B YCIOBHAX, KOrAa
cwia HaTsXeHUs Tpoca 6yzeT He bonbiie, yem 75000 H? Otser
BBIpa3UTE B METpPax.

Peiienne. 3ajaya CBOAUTCHA K pelIeHUIO HepaBeHcTBa T <
< 75000 ripu 3aaHHBIX 3HAYE€HUAX IUVIOTHOCTU BOABI, YCKOPEHUU
CcBOGOZHOrO MaieHNUA ¥ Macchl 30HAA:

T < 75000 < 1000-10-1°—-500-10 < 75000 <
= P8 e 1<2m.

Omeem: 2.
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TpenupoBouHas pa6ora 3

T3.1. Ha Bep¢u uHKeHepH NPOEKTHPYIOT HOBBIM NOABOAHLIH
30HZ A/ U3yYeHUA MODCKUX DIy6uH. KoHcTpykuua 6yger kpe-
MUTHCS KO JHY TIPM MOMOINM Tpoca. 30HA HMeeT Kybuueckyio
dopmy, a 3HaUNT, CHIa HAaTAXKEHUA Tpoca onpejeseTca no gop-

Mmy’e:
T = pgl®—mg,

rae | — uHeiHBIA pasMep annapaTa B MeTpax, o =1000 kr/m> —
IUIOTHOCTb BOZBI, § — YCKOpeHHe cBOGOAHOTO najeHus (cunTai-
Te g =10 H/xr), a m = 25kr — Macca 3o0Hza. KakoBbl MOTYT GHITD
MaKCHMasbHble JIMHEHHble pa3Mephl 30HAAQ, YTOObI OGecreynTh
€ro SKCIUTyaTalHIo B YCJIOBUAX, KOrJa ciia HaTsbkeHus Tpoca Gy-
JeT He Gonbiue, yem 1000 H? OTBeT BhipasuTe B MeTpax.

T3.2. Ha Bepdu HHXKEeHEpPHl IPOEKTHPYIOT HOBBIII IOABOAHBIN
30HZ U U3YUeHUs MODPCKUX mIyOuH. KoHCTpykuusa OyzeT kpe-
IHTBCA KO JHY NpPH MOMOIIM Tpoca. 30HA HMeeT KyOHYecKyio
¢dopMy, a 3HAYUT, CHIA HATAXKEHUSA TPOca onpezenseTcs no ¢op-
MyJIe:
T = pgl® —mg,

rae | — nuHeliHbIA pasmep annapaTa B MeTpax, o =1000 kr/m> —
IVIOTHOCTb BOZBI, § — YCKOpPeHHe cBOOOAHOTrO naZieHus (cuuTaii-
Te g =10 H/kr), a m = 36Kkr — Macca 30HAa. KakoBbl MOTYT OBITH
MaKcHManbHbie JMHeHHEle pa3Mephl 30HAQ, YTOOGH ObecIeunTDh
€ro 3KCIUTyaTalMIO B YCJIOBHAX, KOI/la CHIa HATSDKeHUs Tpoca 6y-
ZeT He Gonbiue, yem 1800 H? OTBeT BbIpasuTe B METpax.

T3.3. Ha Bepdu MHXKeHEepH NPOEKTHPYIOT HOBBIM MOABOAHBILIA
30HJ A1 U3y4eHUA MOPCKUX IMIyOuH. KoHCTpykuus OyAeT kpe-
NMUATbCA KO JHY NPH TIOMOLIM Tpoca. 30HZA MMeeT Ky6GHuuecKyio
dopmy, a 3HaUHT, CHIA HATSDKEHUs Tpoca omnpejenseTcs no ¢op-

MyJe:
T = pgl® —~mg,

rAe | — MMHEHHEIH pa3Mep anmapara B MeTpax, p=1000 kr/m> —
IUVIOTHOCTD BOJbI, § — YCKOPEHHEe CBOGOAHOrO NMajeHua (CUUTaii-
Te g =10 H/kr), a m = 83kr — Macca 30Haa. KakoBbl MOryT 6T
MaKcMMaJbHble JIMHelHble pa3Mephl 30HAA, YTo6H obecrneyuTs
€ro 9KCIUTyaTalldIo B YCJIOBHAX, KOIZla CHJIA HaTsXKeHUs Tpoca 6y-
AeT He Gonblie, yeM 2600 H? OTBeT BrIpasuTe B METpax.
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OTBeTHI: Tpenuposgounas paboma 3

T3.4 T3.4. Ha BepdM HmKeHepbl NPOEKTHPYIOT HOBBIA MOABOAHBIM
30H/J AJ1A U3y4eHMS MOpCKUX rnybuH. KoHcTpykuusa 6yaer Kpe-
MUATbCA KO JHY NPH MOMOLIM Tpoca. 30HA MMeeT Kyb6udecKyio
dopMy, a 3HAUKT, CIJIA HAaTSDKEHUA Tpoca olpezensercs o ¢op-

MyJte:

T = pgl® —mg,

rze | — MvHelHBINA pasmep annapara B MeTpax, p =1000 kr/m® —
IUIOTHOCTb BOZBI, § — YCKOpeHHe cBOGOAHOro najeHus (cuuTaii-
Te g =10 H/Kr), am = 112kr — Macca 30H4a. KakoBBI MOTYT OBITh
MaKCHMaJlbHBIE JUHEeWHble pa3Mepbl 30HAa, 4T06bl 0becnednTh
€ro SKCIUTyaTallMIo B YCJIOBUAX, KOIZa Cila HaTSKeHuA Tpoca 6y-
ZeT He 6onbie, yeM 4000 H? OTBeT BolpasuTe B MeTpax.

T3.5. [lna omnpenenenus 3¢deKTHBHON TeMneparypsl 3BE3[ HC-
N0JIb3YIOT 3aK0H CTedpaHa—bobliMaHa, COrIaCHO KOTOPOMY MOI-
HOCTb U3JIyYE€HHUA HArpeToro Teja rnpsamo npoiiopuHoHa/ibHa 1io-
1agu ero NOBEPXHOCTH M YETBEPTOM CTENEeHU TeMIlepaTyphl:

P = oST*,

T3.5

rme c=>5,7- 10-8 MZB TK4 — IIOCTOSIHHAA, IUIoLIaAb S U3MepseTcs

B KBAaJpaTHHIX MeTpax, Temneparypa T — B rpagycax KeibBuHa,
a MOIIHOCTh P — B BaTTax. VI3BeCTHO, YTO HEKOTOpas 3Be3Ja UMe-

eT IUIo =L 20 2
Wajb MOBEPXHOCTH S = 598 ° 10°Y m“, a uanyyaemas ew

MomHocTh P He MeHee 1,5625 - 10%° Br. Onpeae/uTe HauMeHb-
IYI0 BO3MOXKHYIO TeMIIepaTypy 3Toi 3Be3abl. IlpuBeauTe oTBeT

B rpasycax KejsbBHHa.

T3.6 T3.6. ina onpeaenenus 3¢pdexkTUBHON TeMnepaTypel 3BE€3J UC-
MoJIb3YIOT 3aKOH Credana—bBosblIMaHa, COIVIaCHO KOTOPOMY MOI-
HOCTb U3JlydeHHs1 HarpeToro teia P, usmepsieMas B BaTTax, Nps-
MO NPOMOPIMOHANbHA IUIOIAAN ero NOBePXHOCTH U 4eTBEpTOi

CTENEeHU TeMIepaTypsl:

P =oST?,
BT

rae ¢ =5,7- 1078 K — MOCTOAHHAA, IWIoWaAb S U3MepsaeTca
B KBaJIpaTHBIX MeTpax, TeMneparypa T — B rpagycax KenbBuHa,
a MOIIIHOCTb P — B BaTTax. MI3BeCTHO, YTO HEKOTOpPas 3B€3/a UMe-

1
eT IUIoWaAb MOBEPXHOCTH S = £7 * 10%° m?, a manyvaemas eio

MOWIHOCTb P He MeHee 2,28 - 10%° Br. Onpeaenure HAUMEHbIIYIO
BO3MOXXHYIO TEMIIepaTypy 3TOH 3Be3Abl. [I[pUBeAUTe OTBET B rpa-
Aycax KesnbBuHa.

O6pa3zen HanMCaHUA:

1]2]3]u[s]6[7[8]90]-, | 28




Tpenupogounasn paboma 3 OtBeThL:

T3.7. [nsa onpenenenus 3¢pPeKTUBHON TeMnepaTypsl 3BE3J UC- T3.7

OJIb3YIOT 3aKOH CTECI)aHa—BOJIbHMHHa, COrJIaCHO KOTOpOMY MOIII-

HOCTB HU3NYYEHHA HarpeToro Tena P , usmep,qemaﬂ B BaTTax, Hpﬂ-
MO MPOINOPILHOHAbHA IUIONIAJH ero MOBepXHOCTU M 4eTBEPTOH
CTEeIeHH TeMIepaTyphl:

P = oST?,

rae c=5,7-10"8 MZB TK4 — NOCTOSHHAA, IJIoLIaAb S H3MepseTcs

B KBaJpaTHBIX MeTpax, Temneparypa T — B rpaaycax KesibBHHa,
a MOWIHOCTb P — B BaTTax. MI3BeCTHO, YTO HEKOTOPAas 3B€34a UMe-

€T IUIomajb MOBEPXHOCTH S = ﬁ -10%° Mm?, a uanyyaemas e

MOIIHOCTh P He MeHee 1,14-10% Br. OnpejenvTe HaMMEHBIIIYIO
BO3MOXXHYIO TEMIIEPATYpy SToit 3Be3anl. [IpuBeUTe OTBET B rpa-
Zycax KesbBuHa.

T3.8. Jna onpeaeneHus 3¢dpeKTUBHOH TeMrepaTyphl 3BE3J MC- T3.8

MOJB3YIOT 3aKOH CredaHa—BonbLMaHa, COrIACHO KOTOPOMY MOII-
HOCTb M3JIy4eHHA Harperoro Tejia P, usmepsemas B BaTTax, Nps-

MO ITPpOITOPIHOHAJIBHA IVIOIAAN €ro IIOBEPXHOCTH K ‘{GTBépTOﬁ
CTEeIIeHH TeMIIepaTyphbl:

P = oST%,

rae o =5,7- 108 Mg TK4 — MOCTOAHHAA, IWIOMWaZAb S U3MepAeTCA

B KBaJpaTHBIX MeTpax, Temneparypa T — B rpagycax Keabeuna,
a MOIHOCTD P — B BaTTax. U3BECTHO, YTO HEKOTOPAS 3BE3/a MMe-
1
729
MouHoCTh P He MeHee 5,13 -10%° BT. Onpeze/uTe HaMMEHbITYIO
BO3MOXHYIO TEMIIepaTypy 3Toit 3Be3/bl. [IpHBEAUTE OTBET B Ipa-

Aycax KenbBuHa.

eT IUIoIaAb MOBEPXHOCTH S = -10%° M2, a uanyyaemas e

T3.9. Ina onpegenexHus 3¢gpdpeKTUBHON TeMIlepaTypsl 3BE3J HC- T3.9

MO/IB3YI0T 3aKoH CTedana—BobliMaHa, COrIaCHO KOTOPOMY MOIII-
HOCTb U3Jy4YeHHsA HarpeToro tena P, uamepsemas B BaTTax, mps-

MO NpONOpLHOHAJbHA IUVIOIIaZH €ro IIOBEPXHOCTH H '{eTBépTOﬁ
CTENEHH TEMIEPATYPhI:

P =0oST?,

_g _Br
rae 0 =5,7-1078 2. ¢ — VMOCTOAHHas, IWwiowazb S uamepseTcs

B KBaJpaTHBIX MeTpax, TeMneparypa T — B rpafgycax KenbBuHa,

O6paser] HamHCaHUA:
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OtBeTsI: TpeHuposouHas paboma 3

a MoOUIHOCTb P — B BaTTax. I3BeCTHO, YTO HEKOTOpas 3Be3Ja HMe-

€T IUIoWAaAb TIOBEPXHOCTH S = -10%° M2, a usnyyaemas ero

1
243
MomHocTh P He MeHee 1,539 - 10%° Br. Onpezenure HaMMEeHbIYIO
BO3MOXHYIO TeMIlepaTypy 3Toi 3Be3AHl. [IpuBeAnTe OTBET B rpa-

Aycax KenbpBuHa.

T3.10 T3.10. Jlna omnpezgenenua >GQPeKTUBHOH TeMIeEpaTyphl 3BE3[
ucnosib3yior 3akoH CredpaHa—DbBosbliMaHa, COIIacCHO KOTOPOMY
MOILHOCTb U3JTy4eHHs HarpeToro tena P, uaMepsemas B BaTTax,
NpSAMO IPOMOPLIMOHAILHA TUIOAAY ero MOBEPXHOCTH U YeTBEp-

TOIi CTeNeHH TeMIIepaTypHI:
P = oST4,

_ Bt
rae o =5,7-1078 NeR — MOCTOAHHAA, IUIoWaAb S U3MepseT-
cA B KBaJpaTHBIX MeTpax, TeMineparypa T — B rpafycax Kenabsu-

Ha, a MOIIHOCTb P — B BarTax. M3BecTHO, 4TO HEKOTOpas 3Be3ja

1
UMeeT IUIOIazAb NOBEPXHOCTH S = 7 - 10'® M2, a uanyyaemas ero

MoIHOCTD P He MeHee 1,425 - 1026 Br. OnpeaenyTe HaMMEHbITYIO

BO3MOXXHYIO TeMItepaTypy 3Toi 3Be3abl. [IpuBeauTe OTBET B Ipa-
Aycax KenbBuHa.

T3.11 T3.11. Ha Bepdu uIKeHepn! NMPOEKTUPYIOT HOBBIM IOABOJHBII
30H/ A4 U3Yy4eHHA MODPCKUX IIy6uH. KoHcTpykuus 6yzeT kpe-
IOUTBCA KO JHY [P NOMOIIM Tpoca. 30HJ UMeeT KyOHYeckKyio
¢dopmy, a 3HaYUT, CHJIa HATAKEHHs Tpoca olpeAenseTcs no ¢op-

Mmyne:

T = pgl®~mg,
rae | — nuHejiHbI# pa3Mep anmapaTa B MeTpax, o =1000 kr/m> —
IUTOTHOCTB BOJHI, § — yCKOpeHHe cBOGOJHOro najenus (cyurait-
Te g =10 H/xr), a m = 129xr — macca 3oHga. KakoBbl MOTyT
6LITh MaKCHMAaJIbHbIE JIMHEHHbIE pa3Meps! 30HJAa, 4ToOwl obec-
IIEYUTh €ro 3KCIUIyaTal[io B YCJIOBMAX, KOTAQ CHIA HaTHKEHUA
Tpoca 6yzeT He Gosblle, yem 6000 H? OTBeT BrIpasuTe B METpax.

T3.12 T3.12. Ha Bepdy uHKeHephl IPOEKTHPYIOT HOBBIM NOABOAHBIHM
30H/ Ul W3yYeHHs MOPCKUX THy6uH. KoHCTpykuusa 6yAeT kpe-
MUTbCA KO AHY MpHU NOMOLIY Tpoca. 30HA MMeeT KyGHYecKylo

dopMy, a 3HAYMT, CHIa HATSHKEHUA Tpoca onpeAesseTcs no ¢op-
Myse:

T = pgl® —mg,
O6pasel] HaUCAHWA: (224 g
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Tpenuposounas paboma 3 OTBeTH:
rae | — IMHeRHbI pa3Mep anmnapara B MeTpax, p =1000 xr/ M —
IJIOTHOCTb BOABI, g — YCKOpeHHe cBoboaHOoro najieHus (cuvrai-
Te g =10 H/kr), a m = 228kr — Macca 30Hza. KakoBB! MOTyT 6BITH
MaxkcHUMaJibHble JUHeHHble pa3Mepsl 30HZA, YTOOH 06eCrednTh
€ro 3KCIVTyaTalHuIO B YCJIOBHAX, KOT/Zla CUia HaTsKeHus Tpoca Oy-
ZeT He 6onbiie, yem 15000 H? OTBeT BhIpasuTe B MeTpax.

T3.13. Ha Bepdu HHXeHepbl NPOEKTHPYIOT HOBBIN ITOABOAHBIH T3.13

30H7 V1A U3ydeHUs: MOPCKUX rIyOuH. KoHcTpykuua GyAeT Kpe-
OUTbCS KO JHY IPH IIOMOILM Tpoca. 30HA HMeeT KyOuueckyio

dopMy, a 3HAYUT, CHJIAa HATSDKEHHUS Tpoca ompeiensercs o Gop-
MyJI€e:
T = pgl® —mg,

rae | — nuHeliHbIA pa3Mep annapara B MeTpax, p=1000 kr/m® —
IVIOTHOCTb BOZBI, § — YCKOpeHue cBob6ogHOro najeHus (cuuTai-
te g =10 H/kr), a m = 7kr — Macca 30Hza. KakoBH MOryT OBITH
MaKcHUMaJibHble JUHedHble pa3Mepsl 30HAa, YTOGH obecnednThb
€ro 3KCIUTyaTalyIo B YCJIOBUAX, KOrJa Cia HaTaKeHHud Tpoca 6y-
et He 6onbuie, yem 200 H? OTBeT Bhipa3uTe B MeTpax.

T3.14. Ha Bepdu umxeHepbl NPOEKTUPYIOT HOBbII NOABOAHBIM T3.14

30HA AJIA W3ydeHUA MOPCKUX IiIyouH. KoucTpykuus 6yaeT Kpe-
IMUTBCA KO AHY NpH IIOMOLIM Tpoca. 30HJ MMeeT KyOH4ecKyio

dopMy, a 3HaYHUT, CIIa HATHKEHUA TPOca ofpeJensaeTcs o ¢gop-
MyJie:
T= Y gl3 —mg,

rae | — MHelHbII pa3Mep annapara B MeTpax, o =1000 kr/m® —
IUIOTHOCTDb BOJBI, § — YCKOpeHHe cBoGoAHOro nafieHus (cuMram-
Te g =10 H/kr), a m = 275kr — Macca 30Hza. KakoBEI MOT'yT 6HITH
MaKCHMaJIbHbie JIMHeHHble pa3Meph! 30HAA, 4TOGH obecrnednuThb
€ro 3KCIUIyaTalUIO B YCIOBHAX, KOTAA CWia HaTsyKeHUd Tpoca by-
ZeT He 6onpiue, yem 31000 H? OTBer BrlpasuTe B METpax.

T3.15. Ha Bepbu HHKXeHepbl NTPOEKTUPYIOT HOBBIM ITOJBOJHBIA T3.15

30HJ U1 U3y4eHUss MOPCKUX DIy6uH. KoHcTpykuusa 6yaer Kpe-
MUTbCA KO AHY NPH IIOMOILNM Tpoca. 30HJ UMeeT KyOGHYecKylo

¢dopMy, a 3HaUUT, CIUIa HATSHDKEHUA TPOCa ONpeAeAeTcsa o Gop-
MyJIe:

T = pgl® —mg,
rae | — nvHeiHbI pa3mep anmapara B MeTpax, o =1000 kr/m> —
IUIOTHOCTb BOABI, § — YCKOpeHHue cBo6oaHOro majgeHus (cyuraii-

O6pazel] HAKCAHWUSA:
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OTBeTsl: Tpenuposounas paboma 3

Te g =10 H/kr), a m = 14xr — macca 3onaa. KakoBbl MOryT 6HITH
MaKCHMaJIbHEIe JIMHeliHble pa3Mephl 30HZA, YTOOH 0GecmeyunTsh
€ro SKCIUTyaTalMio B yCJIOBUAX, KOTZa CIWIa HaTsXeHUs Tpoca 6y-
AeT He 6onbe, yeM 500 H? OTBeT BrIpa3uTe B METPAX.

T3.16 T3.16. Ha Bepdu MHKeHepbl NPOEKTUDPYIOT HOBBIH ITOABOAHBILA
30HZ Ui U3y4eHUA MOpCKUX DIy6uH. KoHcTpykuusa 6yzer kpe-
MUTBCA KO JHY MPH MOMOIIM Tpoca. 30HA MMeeT KyGudeckyio
dbopmy, a 3HAYUT, CHJIa HATSDKEHUA TPOCca OlpeAeNsaeTcs no ¢pop-

MyJe:

T = pgl® —mg,

rze | — nvHeitHbI pa3Mep anmapara B MeTpax, p =1000 kr/m> —
IUIOTHOCTh BOZBI, § — YCKOpeHHe CBOOOAHOro nafieHua (cyurai-
Te g =10 H/kr), a m = 1025kr — Macca 30HzAa. KakoBsl Moryt
6BITh MaKCHMaJIbHEIE JIMHEHble pa3Mephl 30HAa, 4Tobb! obecre-
YHTh €r'0 3KCIUTyaTalIO B YCIOBHAX, KOrZa CHIa HAaTAXXEHUA TPO-
ca OyzeTt He Gonblre, yueM 146 000 H? OtBeT BbIpa3uTe B MeTpax.

O6pasel] HaNUCaHWA:
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3azauH, NPUBOAALINE K PalHOHATHHBIM
YPaBHEHUAM WIH HEepaBeHCTBaM.
Pelnenue 3aza4u 4 AMaArHoCTHYECKOM paboThl

4. Tlepen oTIPaBKOM TEIUIOBO3 M3JaJ TYAOK C YacTOTOH fp =
=440 I'u. YyTb no3xe M3Aai IryaoK noabeakaomuii K wiatdop-
Me Ternoso3. M3-3a addexrta Jomwiepa yacToTa BTOPOro ryaka f
6osnbille TEPBOro: OHA 3aBUCUT OT CKOPOCTH TEILUIOBO3a 110 3aKOHY

fo

f0 =2,
c

IZe ¢ — CKOPOCTD 3ByKa B Bo3Zyxe (B M/c). Yenosek, crofamuit Ha
wiatopme, pasTuyaeT CUTHAIHI [I0 TOHY, €C/IM OHU OTIHYAIOTCA
He MeHee 4yeMm Ha 10 I';. OnpegenuTte, ¢ Kakoif MUHMMAJIBHOU
CKOPOCTbHIO NIpUOMIIKaCA K IaTgopMe TEIUIOBO3, €ClH YeIOBeK
CMOT pasJIMYUTh CUTHAJIHL, a ¢ =315 M/c. OTBeT BrIpasuTe B M/C.

PenreHue. 3asiadya CBOAUTCA K pellIeHHIO HEPAaBEHCTBa
fM-fz10
TIPY U3BECTHOM 3HaYeHHH MOCTOSHHOH fi =440 I'u:

fo 440

fO-f210 & 7 —fo210 & 7— —440 210 &
1- 1- =
c 315
v _ 44 315 _
@1—315<454=> > 45—7M/C

Omeem: 7.
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Pewenue 3adauu 4 duazHocmuueckoli pabomat

PaccMoTpuM ewié ofHy 3azavy.

4a. Jlna momyveHMs Ha SKpaHe yBEeIW4YEHHOro M306pakeHHA
JIaMITOYKY B 1aB0OpaTOpUM HCIOJb3yeTcss cobuparolias JMH3a ¢
miaBHBIM GOKYCHBIM paccrosHueM f =30 cM. PaccrosiHue d, oT
JIMH3bl [0 JIaMIIOYKU MOXET M3MeHAThCA B npezenax ot 30 g0
50 cM, a paccrosinue d, OT JIMH3bI A0 9KpaHa — B pezesax ot 150
20 180 cM. Usobpaxenue Ha 3kpaHe GyaeT YETKUM, €CJIU BHINOI-

HEHO COOTHOLIECHHE 1 1 1

at4,TF
YKaKHuTe, HA KAKOM HauMEHbIIEeM PAaCCTOSAHHM OT JIMH3bl MOXCHO
[OMECTHTDb JIaMIIOUKy, 4TOObl €€ n3obpakeHUe Ha sKkpaHe 6bUIo
4yéTKUM. OTBET BhIpasuTe B CAHTUMETpPAxX.

Pemenue. [Tockonbky f =30, umeeM:
1,11 1 1 1
d, " d, 30 d, — 30 d,’
HauMeHbllleMy BO3MOXHOMY 3HaueHUI0 d; COOTBETCTBYET
HauboJblllee 3HaYEHUeE JIeBOM YacTH MOIy4YeHHOr0 PaBeHCTBa, U,

COOTBETCTBEHHO, HaunboJbillee BO3MOXKHOE 3HaYeHHUE npaBoﬁ 4a-

1 1 o
CTH paBeHCTBa. PasHOCTb 35 — & B NPABOM 4YaCTH PaBeHCTBA
2

JOCTHraeT HauboblIero 3Ha4eHs NpHY HauMeHbllleM 3HaYeHHH
1

BBIYMTAEMOr0 -, KOTOPOE JOCTHIAeTCA NPY HauGo/bIIeM BO3-
2

MOXXHOM 3Ha4yeHUH 3HaMeHartess d,. [loaTomy d, = 180, oTkyza

1 1 1 1 5 1 1

d, ~ 30 180 4,180 < 3 =3

ITo ycoBHI0 1aMII04Ka AO/KHA HAXOAUTbCA HA PACCTOSTHUH OT

30 0 50 cM ot sinu3b1. HafizieHHoe 3HayeHue d; =36 cM yzxoBie-
TBOpsieT YCJIOBHIO.

Omsem: 36.

& d; =36 cm.



TpenupoBouHas pa6oTa 4

T4.1. Jna nosiy4eHHs Ha SKpaHe YBEJIUYEHHOrO H300pakeHMs
JIaMIIOYKH B J1abOpaTOpUH MCIONb3yeTcss cobuparomas JHH3a
¢ raBHBIM QOKycHBIM paccrosiHueM f = 30 cM. Paccrosnue d,
OT JIMH3HI /IO JIAMITIOYKM MOXXET M3MEHAThCA B npegenax ot 30
Ao 50 cm, a paccroaHue d, OT JHH3HL JO dKpaHa — B TpeZesiax
oT 180 o 210 cm. Mzo6paxkeHre Ha 3KpaHe GyAeT YETKUM, eCu
BLINOJIHEHO COOTHOIIEHUE

1 1 1

474G T F
YKaxuTe, Ha KAKOM HaVMeHbIIeM PacCTOTHHUH OT JIMH3BEI MOXKHO
[TOMECTUTh JIAMITOYKY, YTOGHI €€ u3obpaxeHue Ha dKpaHe GbUIO
4é€TKMM. OTBeT Bblpa3UTe B CAHTHMETpPaXx.

T4.2. [ina momyueHus Ha 3KpaHE YBEJIMYEHHOTO U306paXeHHA
JIaMIIOYK¥ B Js1abopaToOpuM HCIONb3yeTcss coOMpalolas JIMH3a
C MIaBHBIM QOKYCHBIM paccTosiHueM f = 35 cM. Paccrosnue d,
OT JIMH3Hl 0 JIAMIIOYKU MOXET M3MEHATHCS B Ipegenax oT 35
Ao 50 cmM, a paccrosHue d, OT JIMH3H 0 dKpaHa — B MpeAeax
ot 180 g0 210 cMm. M3o6pakeHne Ha 3KkpaHe 6yzeT YETKHM, eCIH
BBITIO/IHEHO COOTHOLIEHUE

1 1 1

47,7 F
YKakyTe, Ha KaKOM HaUMEHbIIEM PacCTOHUHN OT JIMH3bI MOXHO
TIOMECTHUTh JIAMITOYKY, YTOGHI eé u300pakeHue Ha sKpaHe GbLIO
yéTKUM. OTBET BBIPa3HTe B CAHTHMETPAX.

T4.3. [lna monydeHUs Ha 5KpaHe YBEJIWYEHHOTO HM300paKeHUS
JIaMITOYKH B JIabOpaTOpUM HUCIONB3yeTcA cOOUpalollas JHUH3a
¢ maBHbIM GOKycHbIM paccTosiHUueM f = 35 cM. Paccrosnue d,
OT JIMH3BI [I0 JIAMIIOYKH MOXKET U3MEHAThCA B Npezesax oT 35 fo
60 cM, a paccrosHue d, OT JIMH3BI 0 SKpaHa — B Ipefesiax OT
240 mo 280 cm. UzobpakeHHe Ha sKpaHe OyAeT YETKHM, €CIH
BBITNIOJIHEHO COOTHOMIEHUE

1 1 1

AN
YkaxuTe, Ha KAKOM HaUMEHBHIEM PACCTOSTHUHM OT JIMH3BI MOXKHO
TIOMECTHTH JIAMHOYKY, YTOObI eé usobpakeHHe Ha dKpaHe GbUIO
4éTKUM. OTBeT BHIPAa3HTE B CAHTUMETPAX.
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OTBeTH:

T4.2

T4.3

O6pa3sey HanUCaAHNS:
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OrTBeThl: Tpenuposounan paboma 4

T4.4 T4.4. JIna NOJy4eHHS HA DKpaHe YBEJMYEHHOro H306pakeHHs
aMnoyxku B JabopaTopuM MCIoNb3yeTcs cobuparolias JHUH3a
¢ maBHbIM QOKYCHBIM paccTosiHueM f =40 cM. PaccrosHue d,
OT JIMH3BI /IO JIAMIIOYKHA MOXET M3MEHAThCA B npegenax oT 40
Jo 65 cM, a paccrosnme d, OT JIMH3bl A0 dKpaHa — B Npejenax
ot 170 go 200 cMm. M3obpaxkeHue Ha sKkpaHe OyzeT YETKUM, ecId
BBIIIOIHEHO COOTHOLIEHHE

=1

1
+d2 7

1
d
YkaxxuTe, Ha KAKOM HaUMEHbIIEM PACCTOSHHUHU OT JIMH3BI MOXHO
IIOMECTHTH JIAMIIOYKY, YTOOH! eé n3oOpakeHue Ha 3KpaHe OpUIO
4yéTkuM. OTBET BBIPA3UTE B CAHTUMETPAX.

T4.5 T4.5. Ilepey OTTIpaBKOl TEIUIOBO3 H3A4aN TyAOK € 4acTOTOH fj =
=590 I'n. YyTh mozxe u3jgan ryAoK Moibesxalommi k wiatdop-
Me TerwtoBo3. U3-3a abdexTa Jloniepa yacToTa BTOPOro ryaxa f

GosbIne TIEPBOro: OHA 3aBUCUT OT CKOPOCTH TEIUIOBO3a I10 3aKOHY

fo
Vo

1-%
c

f» =

rze ¢ — CKOPOCTb 3ByKa B BozJyxe (B M/c). HesloBeK, CTOALIMI Ha
wiatoopMe, pazMyaeT CUTHAIBI [0 TOHY, €C/IM OHU OTIMYAIOTCA
He MeHee 4yeM Ha 10 I'u. OmpezenuTe, ¢ Kakod MUHUMAalIbHOM
CKOPOCTbBIO IPUOKAICA K IUIaTGopMe TEIVIOBO3, eC/Id YeJIOBEK
CMOT Pa3JIM4UTh CUTHaMkL, a ¢ = 300 M/c. OTBeT BrIpasuTe B M/C.

T4.6 T4.6. [lepes oTnpaBKO# TEIUIOBO3 U3JaJ T'YAOK C 4aCcTOTOH f; =
= 245 I'u. YyTh no3xe U3zasl ryJoK MMoAbe3Kalomui K IwiaTtop-
Me TeruioBo3. M3-3a apdekTa Jlomwiepa yacTora BTOPOro ryaka f

6osblie TI€PBOro: OHa 3aBHMCHUT OT CKOPOCTM TEIUIOBO3Aa I10 3aKOHY

fo) = g,
C

rJie ¢ — CKOpPOCTD 3ByKa B Bo3zyxe (B M/c). YesioBeK, CTOAINI Ha
wiarpopme, pasivyaeT CUrHabL [0 TOHY, €CJIM OHH OTIUYaIOT-
cs1 He MeHee 4eM Ha 5 I'i. OnpegenuTe, ¢ KaKOH MUHUMAaJIbHOM
CKOPOCTBIO IMPHOIIDKAIICA K IU1aTGOPME TEIUIOBO3, €C/IH YeJI0BEK
CMOT pas/IM4UTh CUTHaJHL, a ¢ =300 M/c. OTBeT BLIpa3uTe B M/C.

O6paszer HaNMCcaHUA:

1]2]3]us]6[7[8]9(0-], 36




Tpenuposounas paboma 4

T4.7. Ilepen OoTIIpaBKOI1 TEILUIOBO3 U3AaJ FYAOK C YaCTOTOM
fo =190 Fu.

YyTb IO3Ke U3AaJ YJOK NMOABbEIKAIOUMHA K IUIaTdopMe Terwro-
B03. M3-3a a¢dekra Jorwiepa yacrora BTOporo ryaka f 6osnblire
MIePBOr0: OHA 3aBUCHT OT CKOPOCTH TEIUIOBO3a 110 3aKOHY

fo
1—

f )= Vs

¢

rJie ¢ — CKOpOCTb 3ByKa B Boszyxe (B M/c). YesoBeK, CTOAIUMN Ha
wiaTdopMe, pasHyaeT CUTHAIB] 10 TOHY, €CJIM OHU OTIMYal0TCA
He MeHee yeM Ha 10 I'm. Ompegenute, ¢ Kakoif MMHUMAaJIBHOM
CKOPOCTbIO NpHOIMKaICH K I1aTGopMe TEIUIOBO3, €CIH Ye/IOBEK
CMOT pasJIM4UTh CUrHaIHL, a ¢ =300 M/c. OTBeT BHIpa3HuTe B M/C.

T4.8. Ilepes OTIIPaBKO# TEIUIOBO3 U3AaJ TYAOK C YaCTOTOH
fo =295 T'n.

YyTh HO3Ke M3AAT YJOK NOABEIKAIOUIMIA K IU1aTdopMe Teruto-
B03. U3-3a addexra Joruiepa yacrora BToporo ryaka f 6Gonbiie
NIepBOr0: OHA 3aBUCHUT OT CKOPOCTHU TEIUIOBO3a IO 3aKOHY

oy =25,

c

rjie ¢ — CKOpOCTb 3ByKa B Bo3ayxe (B M/c). YesoBeK, cToAmuUA Ha
mwiaTdopMe, pasIUYaeT CUTHAIBL 10 TOHY, €CIM OHH OTIMYAIOT-
cA He MeHee yeM Ha 5 I'l. Onpegenure, ¢ Kako# MHHUMAaJbHOU
CKOpOCTBIO Npubmnkaica k wiaTgopMe TEIWIOBO3, €C/IU YeI0BEK
CMOT pas3/JM4UTh CUTrHabl, a ¢ =300 m/c. OTBET BHIpa3uTe B M/C.

T4.9. Ilo 3akoHy OMa A4 [IOJTHOM LieNHu cila ToKa, Mu3MepseMast
B aMIlepax, paBHa

13

I'=rvr

rae € — O/IC ucTtoyHMKa (B BOIbTax), r = 1 OM — ero BHyTpeHHee
COIpPOTHBJIEHHe, R — conpoTuB/ieHue Henu (B omax). [Ipu kakoM
HalIMeHbIIIeM COIIPOTHUBJIEHUH LelX CHjla ToKa OyAeT COCTaBIATh

£
He 6onee 20 % OT CWIbI TOKA KOPOTKOTO 3aMblKaHus [, = ;? Or-
BET BhIpasuTe B OMax.
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OTBeTH:

T4.8

T4.9

OG6pasel] HanUCaHKA:
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OTBeThi: Tpexuposounas paboma 4

T4.10 T4.10. INo 3akoHy OMa /151 TOJIHOM LieNy CHa TOKa, M3MepsaeMas
B aMIiepax, paBHa
[ = ——
T R+r’

rae € — 3/IC uctoyHuka (B BosbTax), r =2 OM — ero BHyTpeHHee

COIIPOTHBJIEHHE, R — conpoTuBieHe Leny (B oMax). IIpu kakom

HavMeHbIIEM COTIPOTUBIEHHH LElH CWIa ToKa 6yAeT CoCTaBIATh
€

He 60see 20 % OT CIUIBI TOKA KOPOTKOr'O 3aMBIKaHMSA [, = -r-? Or-

BeT BBIDA3UTe B OMax.

O6pasen HaMUCaHUA:
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3agauy, NpUBOAALKE K HUPPALHOHAIbHBIM
YPaBHEHHAM WIN HepaBeHCTBaM.
PerleHue 3afa4yu 5 AUarHOCTHYECKOH paGoThI

5. CxopocTh aBTOMOOWIA, pa3roHAIOLIErocs ¢ MecTa cTapra
[0 TIPAMOJIMHEHHOMY OTpe3Ky HyTH AJMuHOM | (B KwioMeTpax)
C TIOCTOSHHBIM YCKOpEHMeM a (B KM/4?), BruMCAAETCA TIO Op-

MyJie
v =1/2a.

Onpesenure HalMeHbllee YCKOPEHHE, C KOTOPHIM JOJDKEH ABU-

rarbCcAd aBTOMOGHIb, YTOOBI, MPOEXaB OAMH KWIOMeTp, mpuobpe-

CTH cKOpOCTb He MeHee 100 kM/4. OTBeT BHIpa3HTe B KM/4>.

Pewrenue. HaiigéM, npy KakOM YCKOpeHHUH aBTOMOOWIb J0-
cTUTHeT TpebyeMo# CKOPOCTH, IIpOeXaB OAKWH KWIOMeTp. 3ajada
CBOAWTCA K peleHUIO YpaBHEHMA v2la =100 [IpU U3BECTHOM
3HAYEeHUH JUINHBL TyTH | =1 KM:

V2la =100 & v2a =100 & 2a=10000 < a > 5000 km/4°.

Ecnu ero yckopeHue OyzeT NpeBOCXOAWUTH HaieHHOe, TO,
npoexaB OAWH KIWIOMETp, aBTOMOOWIb HabepéT 6ObIlyI0 CKO-
pOCTb, IO3TOMYy HaKWMeHbllee HeOOXOAWMOEe YCKOpeHHe pPaBHO
5000 xm/42.

Omeem: 5000.
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Pewenue 3adauu 5 duaznocmuueckoll pabomst

PaccMoTpuM elné ofHy 3ajadvy.
5a. Ilpu ABIDKEHUHU pakeThl €€ BUAMMAS /)i HEIOABHIKHOIO
HabnoAaTena JIuHa, U3MepsieMas B MeTpax, CoKpalllaeTcs o 3a-

KOHY
2
z=10,/1-z—2,

rae ly =10 Mm— jymHa nokoseiica pakeTe, ¢ =3 - 10° xm/c—
CKOPOCTb CBETa, a V — CKOPOCThb pakeTHl (B kM/c). KakoBa gomk-
Ha 6bITb MUHMMAaJbHas CKOPOCTb paKeTHl, YTOObl eé Habmozae-
Mas JyiMHa cTaja He 6osee 8 M? OTBET BhIpa3uTe B KM/C.

PemteHue. HaiizeM, npu Kakoi CKOpPOCTH AJMHA PaKeThl CTa-
HeT paBHa 8 M. 3a/la4a CBOAUTCA K PelleHUI0 yPaBHEHUA

IIpY 33laHHOM 3HAaYeHHY JUTMHEI OKosIlelcA pakeTs [ =10 M u
W3BECTHOM BEJMYMHE CKOPOCTH cBeTa ¢ =3-10° km/c:

Jio 2 v _ 36
10y1-575w =8 < 576 =100 ©

PN v=1—60-3-1o5 & v = 180000 kM/c.

Ecim cxopocth 6yzeT mpeBOCXOAWTh HalZieHHYIO, TO AJIMHA
pakeTsl 6yser MeHee 8 MeTpOB, NTO3TOMY MUHHMaJIbHAA HeobXo-
AuMas ckopocTb paBHa 180000 xMm/c.

Omeem: 180 000.
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OTBeTH:

TpeHupoBoyHasa pabora 5

T5.1. CkopocTh aBTOMOGIIA, pasroHAIOEr0Cs ¢ MeéCTa CTapTa o T5.1

MPAMOIMHEHHOMY OTpe3Ky IMyTH AJIMHOMH [ (B KWIOMETpax) ¢ Nno-
CTOAHHHIM yCKOpeHHeM a (B KM/42), BEIYHCAAETCA N0 GopMye

v = ¢/ 2la.

Onpeaenure HaMMeHbIlee YCKOPeHHe, ¢ KOTOPHIM JO/DKEH ABH-
raTbcsi aBTOMOGHWIb, YTO6HI, [IPOEXaB OAMH KIWIOMETP, pHoGpe-
CTH cKOpOCTh He MeHee 110 kM/4. OTBET BhIpa3uTe B KM/4>.

T5.2. CKOpoCTb aBTOMOGHWIA, PAa3rOHAIOILETOCA C MECTA CTapTa [0 T5.2

NIPAMOJIMHEHHOMY OTPe3Ky NyTH AjuHoM [ (B KwioMeTpax) c 1o-
CTOAHHBIM YCKOPEHHEM a (B KM/4%), BHIYMCIAETCA 110 GopMye

v = /2la.

Onpezenyre HauMeHblllee YCKOPEHHe, ¢ KOTOPHIM JO/DKEH ABH-

raThcs aBTOMOGIWIb, YTOOHI, IPOEXaB OAUH KIWIOMETp, NpHobpe-

CTH CKOPOCTb He MeHee 120 KM/4. OTBeT BHIpa3HuTe B KM/4?.

T5.3. CkopocTh aBTOMOGWIA, pasrOHAIOLIEr0cs ¢ MecTa CTapTa o T5.3

MIPAMOIMHEHHOMY OTpe3Ky MyTH JUINHOM [ (B KWIOMETpax) ¢ no-
CTOSTHHBIM YCKOPEHHEM a (B KM/42), BHMHCIAETCA N0 popMye

v = v 2la.

OnpezenvTe HaUMeHblllee YCKOPEHHE, ¢ KOTOPHIM AO/KEH ABU-
rarbCi aBTOMOGWIb, 4TOGHI, TIpoexaB 0,9 kwioMeTpa, npuobpe-
CTH CKOPOCTb He MeHee 90 kM/4. OTBET BHIpa3HTe B KM/4>,

T5.4. CkopocTb aBTOMOGHUIA, Pa3TOHAIOIEroCs C MeCTa CTapTa I10 T5.4

NpPAMOIMHEHHOMY OTpe3Ky IyTH JJIHHOM [ (B KMIOMeTpax) ¢ mo-
CTOSIHHBIM YCKOPEHHEM a (B KM/4?), Brrumcsercs 1o Gopmysie

v = +/2la.

Or[peAeJmTe HaHMEHbIlEC YCKOpeHHe, C KOTOPbIM JAO/DKEeH ABH-

raTbcs aBTOMOGWIB, YTOGHI, nmpoexas 0,8 kuwioMeTpa, npHobpe-

CTH CKOPOCTb He MeHee 100 kM/4. OTBET BhHIpasHTe B KM/4>.

Ob6pasel HanvicaHUA:
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TS5.5

OTBeTH:

T5.6

T5.7

T5.8

O6pa3zen HanmucaHUA:

[12/3u'sle789/0-, |

Tpenuposouxan paboma 5

T5.5. Tlpn ABMXXEHUM pakeThl eé BHAWMMAA JIE HEIOABHXXHOTO
HabiiogaTesa AJUHA, H3MepsieMas B MeTpax, COKpaldeTcs [0 3a-
KOHY
2
v

l= lO 1- '57,
rae ly =5 M—anMHa nokosmencs pakeThl, ¢ =3 - 10° km/c —
CKOPOCTb CBETA, & Vv — CKOPOCTh paKeTht (B kM/c). KakoBa fomx-
Ha 6bITb MUHUMaJIbHasi CKOPOCTh paKeThl, 4ToObI eé Habmogae-
Mas AJMHa cTana He 6onee 4 M? OTBeT BbIpas3uTe B KM/C.

T5.6. [Ipu ABrKEHUM pakeThl €€ BHAMMASA JAJ HENOABIKHOTO
HabiogaTens AnuHa, H3MepsieMas B MeTpax, COKpauiaeTcs 1o 3a-

KOHY
/ v2
l=1Iy/1—- =z

rae l, =10 M — anvHa nokoAumelics pakeTsl, ¢ = 3 - 10° kmM/c —
CKOPOCTDb CBETa, a ¥V — CKOPOCTh pakeThl (B kM/c). KakoBa aomx-
Ha 6bITh MHHHUMAaJIbHasA CKOPOCTb paKeThl, YTo6kI eé Habmozae-
Mas JjIuHa ctajaa He 6omee 6 M? OTBeT Bhipa3uTe B KM/C.

TS.7. Tlpy ABHXKEHMU paKeThl €€ BUAUMAA /JIA HENOABHXHOIrO
HabsozaTeNA AJIMHA, U3MepsieMas B MeTpax, COKpalaeTcs 1o 3a-

KOHY
[ 2
=1, l—c—z,

rie lp =5 M— AnMHA mOKosiuledica pakeThl, ¢ = 3 - 10° km/c—
CKOpOCTb CBET4, a V — CKOpPOCTb pakeThl (B kM/c). KakoBa Aomx-
Ha GbITh MHHMMaJIbHasi CKOPOCTb pakeThl, YTobbl eé Habmogae-
Mas AJIMHa cTana He 6onee 3 M? OTBeT BIpa3ure B KM/C.

T5.8. Ilpu gBIO>KEHUM pakeThl €€ BUAUMAA [/ HEIOJBMXHOTO
HabJrozaTes AivMHa, U3MepsieMasi B MeTpax, COKpallaeTcs 110 3a-
KOHY

v2

l = lo 1 - ?2‘,
rge lp =15 M— guHa NoKosileHcs paKeTsl, ¢ =3 - 10° xm/c—
CKOPOCTb CBETa, a V¥ — CKOPOCTh pakeThl (B kM/c). KakoBa go/mx-
Ha ObITb MUHHMaJIbHasi CKOPOCTb PaKeThl, YToOn! e€ Habmopae-
Mas AJIMHa cTana He Gonee 9 M? OTBeT BbIpasHTe B KM/C.
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Tpexuposouxasn paboma 5

T5.9. PaccrosiHue oT Habmogarensd, HaxoAdluerocs Ha Hebosb-
1I0¥i BrICOTe h Hag 3eMIE, 20 HabMOAaeMo M JIMTHUY FOPU30H-
Ta BBIYHCIAETCS 110 popMyrte

I = v/ 2Rh,

rae R=6400 xm — paguyc 3emnu. Ha xakoil HauMeHbIleH BbICO-
Te cJleJlyeT pacnosaraTbcs HabmogaTeno, 4To6sl OH BUJe ropH-
30HT Ha pacCTOAHUM He MeHee 4 kiwioMeTpoB? OTBeT BhIpasuTe
B METpax.

T5.10. PaccToanue oT HabGmogaTeNls, HaXOAAWEroca Ha He6oJib-
mro#t BeicoTe h HaZ 3eMuiéit, o HabMIOAaeMOi MM JIMHUY FOPU30H-
Ta BHIYHC/ISAETCA 110 popMyiie

I = v/ 2Rh,

rae R = 6400 kM — paguyc 3emunu. Ha Kakoit HauMeHbllueH BbICO-
Te cleAyeT pacnosaraTbcsa Habmogaresnio, YTo6s OH BHAEJ FOpH-
30HT Ha pacCTOSHUM He MeHee 4,8 kunomeTpa? OTBeT BelpasuTe
B MeTpax.
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3azayy, NpUBOAAIINE K NOKAa3aTeJbHbIM
YPaBHEHHUAM WIH HEpaBeHCTBaM.
Pemrenue 3aza4yu 6 JuarHocTuyeckoi paborTsl

6. B xoze pacmajga paAnOaKTHBHOrO HM30TONA €ro Macca
YMEHBILIAETCA 110 3aKOHY

m(t) = my-277,

rae my— HadaJbHasA Macca U30TOINa, ¢ — BpPeMA, Npoliejiiee OT
Havaja pacnaga, T — nepuoZ nojypacnaja B MUHyTax. B jsa6o-
paTOpHH MOJIYYIWIM BellleCTBO, coAepkamee my =40 Mr u3orona
asoTa-13, nepuoz nonypacnaga xkoroporo T =10 muH. B Teue-
HHUe CKOJBKMX MHMHYT Macca U30Tolla a3ora-13 6yser He MeHblue
10 mr?

Pewuenue. 3aaya CBOAUTCA K pelEHUIO HepaBeHCTBA
m(t) > 10

T[IPH 3aJJaHHBIX 3HaYeHHUAX napamMeTpoB my =40 mru T =10 MuH:

402710510 & 27105 272 —{6 > —2 & t <20 MuH.

Omaem: 20.



Peuwenue 3adauu 6 duazrnocmuveckotl pabomat

PacCMOTpHM elU€ OAHY 3ahadvy.

6a. ITpn aguabaTHiecKkoM npouecce A uaeajJbHOro ra3a Bbl-
TIOJIHAECTCA 3aKOH

pV* = const,
rae p (Tla) — pamneHue B rase, V — o6béM rasa B KyOHYecKHX
MeTpax. B xoZie akcriepMMeHTa ¢ OAHOATOMHBIM H/EalbHBIM ra-
5
3oM (a1a Hero k = 5) Y3 Ha4YaJbHOrO COCTOAHMA, B KOTOPOM

const = 10° Ia- M°, ras HaYMHAIOT CKUMaTb. Kakoit HauGOIb-
it 065éM V MOXKeT 3aHUMATh I'a3 IPH AaBJeHUAX p He MeHbIIe
3,2-10° I1a? OTBeT BEIpasuTe B KyGUYeCKUX METpax.

Pewrenue. 3agadya CBOAUTCA K PEIEHHUIO HEPpABEHCTBA

p(V) > 3,2-10°
IIpY 3a/JaHHBIX 3HaYEHUAX NTapaMeTpoB k=2 3 M const= 10° IMa-m®
100775232100 & VP < o o (5 )3/5 V$%M3.
Omegem: 0,125.
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OTBeTHI:
TpenupoBoyHasa pa6ora 6

T6.1 T6.1. [Ipu agnabaTHyecKoM Npouecce A UACaIbHOrO rasa BbI-

TMMOJHAETCS 3aKOH

pV¥ = const,

rae p (Ila) — naBneHue B rase, V — 06bEM rasa B KyGHYECKMX
MeTpax. B xoZe sKcIiepMMeHTa ¢ OJHOATOMHBIM MAEaJLHBIM T'a-

5
3oM (ana Hero k = 5) W3 HAYaJbHOTO COCTOSHMSA, B KOTOPOM

const = 200 ITa - M°, ra3 HayMHAIOT COKUMaTh. Kakoll Han6oib-
it 06bEM V MOXKET 3aHMMAaTh I'a3 [IPH [IaBJeHUAX P He MEHbIIe
6,25 10° ITa? OTBeT BhIpa3uTe B KyOHIECKUX METpaX.

T6.2 T6.2. llpu agnabaTHyecKoM Ipoliecce Ajs AEANbHOrO ra3a Bhl-

MOJIHAETCA 3aKOH

ka = const,

rae p (ITa) — gaBneHue B rase, V — 00bEM rasa B KyOMYECKHX
MeTpax. B xozie 3KCllepUMeHTa ¢ OAHOATOMHBIM KeaJbHBIM ra-

5
3oM (ana Hero k = §) M3 Ha4daJbHOTO COCTOSIHUA, B KOTOPOM

const = 3,2-10% ITa- M°, ra3 HauMHaIOT COKUMaTh. Kakoil Hanbomb-
mui 06bEM V MOXeT 3aHMMATh a3 [IPU AaBAEHHAX P HE MEHbILE
3,125-10° [Ma? OTBeT BhIpa3uTe B KyGHUYECKUX MeTpax.

T6.3 T6.3. Ilpn agnabaTHdeckoM Mpolecce A WeaJlbHOTO Ta3a BHI-

IIOJTHAECTCA 3aKOH

ka = const,

rae p (Ila) — gaBneHue B rasze, V — o6b€M rasa B KyOHYECKUX
MeTpax. B xofe skcnepuMeHTa ¢ TPEXAaTOMHBIM HJEaIbHBIM ra-

4
30M (19 Hero k = §) U3 HAa4YaJbHOIO COCTOSHUA, B KOTOPOM

const = 10° Ia- M*, ras HauMHaloT CxUMarh. Kakoil HauGomb-
muit 065€M V MOXKET 3aHHMaTh a3 P AaBJIeHUAX p He MEHbLIE
1,6-10° [Ta? OTBeT BEIpasuTe B KyBMYECKUX METpaXx.

T6.4 T6.4. IIpu agnabaTuueckoM Ipolecce A1 UAEATbHOTO ra3a Bbl-

TOJIHAETCA 3aKOH

ka = const,

rae p (Ila) — gaBneHue B rasze, V —o6bém rasa B KyOUYECKMX
MeTpax. B xoze sxcrmepuMeHTa ¢ TPEXaTOMHBIM HAeaJIbHBIM ra-

4
30M (ans Hero k = 3) M3 Ha4yaJbHOI'O COCTOSIHHMA, B KOTOPOM
const =2-10° IMa-m*, ra3 HaunHaoT cxuMaTh. Kakoit Haubosb-

O6pa3er; HanKCaHUSA:
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Tpenuposounas paboma 6 OTBeTHL:

it 066€M V MOXKeT 3aHMMATh I'a3 IIPHU aBJIeHHAX P HE MEeHbILEe
1,25-10° I1a? OTBeT BHIpasuTe B KyGHUYECKMX MeTpax.

T6.5. B xoze pacnafa pagvoaKTUBHOrO U30TOIa €ro Macca yMeHb- T6.5

IIA€TCA IO 3aKOHY

m(t) = mqy-277,

rge my— HadajJbHas Macca M30ToIla, t — BpeMs, Tpollle/iiee OT
HavaJja pacnaza, T — nepuoj nojypaciasa B MUHyTax. B 1abopa-
TOPHH NOMYYWIH a3, cofepamui my =40 Mr u3oTomna asora-13,
nepuoz nonypacnaaa xkoroporo T =10 MuH. B TeueHHe CKONBKHUX
MMHYT Macca M30Toma a3ora-13 6yger He MeHbuIe 5 Mr?

T6.6. B xoze pacnaza pagHoaKTUBHOIO M30TOMA €ro Macca yMeHb- T6.6

maeTcs 1Mo 3aKOHY

m(t) = mgy- 27T,

rje mgy— HavyajJlbHas Macca M30Tolla, — BpeMd, Ipollejuiee OT
Hayaja pacnafa, T — nmepHoj monypacnaja B MUHyTax. B mabopa-
TOPHUH NTOJIYIWIH ra3, cofepkamuii my = 16 Mr usorona asora-13,
nepuoz nomypacnaga koroporo T = 10 MuH. B TedeHMe CKOIBKUX
MMHYT Macca M30Toma a3oTa-13 6yJeT He MeHblIe 2 Mr?

T6.7. B X0oze pacliazia paIHOAKTUBHOT'O H30TOIIA €T0 Macca yMeHb- T6.7

HIaeTcAd o 3aKORy

m(t) = my-2747,

rJie mgy— HadajJbHas Macca M30TOINa, t — BpeMs, Npollejiiee OT
Havaja pacraja, T — nepuoj nomypacnaza B dacax. B sabopa-
TOPDHMH [ONYYWIH BELECTBO, cojepxallee my = 80 MKr U3oTOIa
HaTpHA-24, mepuo/ moiaypacnaja koroporo T =15 4. B reue-
HY€ CKOJbKUX YacoB Macca U30Tolla HaTpus-24 6yzieT He MeHbllIe
10 Mkr?

T6.8. B xoze pacriaga pajiiOaKTUBHOTO H30TOIIA €TI0 Macca yMeHb- T6.8

1aeTcAd 1o 3aKOHY

m(t) = mg-2747,

rae my— HavaJbHasA mMacca M30TOola, t — BpeMd, Npolleaiiee oT
Havajla pacnaja, T — nepuoj noaypacriaza B MHHyTax. B nabo-
paTopHH MOJLYYHIH BElIeCTBO, cojepxaniee my =40 Mr nusoromna
KMCIOpOZa-15, rmepuoz monypacnaga kotoporo T =2 MuH. B te-
YeHHe CKOJbKMX MHHYT Macca M30Tona Kucjaopoaa-15 6yzer ue
MeHsblIe 2,5 Mr?

O6pasel; HANMHCAHUA:
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OTBeTHI: Tpenupoeounas paboma 6

T6.9 T6.9. YpaBHeHHe mpouecca, B KOTOPOM y4acTBOBaJ ras, 3allHChl-

BA€TCA B BUAE

pV? = const,

rae p (Ila) — naBneHue B rasze, V — o6béM rasa B KyOMdeckux
MeTpax, a — MOJIOXKUTEeNbHAasA KOHCTaHTa. [Ipu KakoM HauMeHb-
1IeM 3HaYeHHWH KOHCTaHTBI a YMeHbllleHUe BABoe 06béMa rasa,
y4acTBYIOIIEro B 3TOM IIpoliecce, NPUBOAUT He MeHee YeM K de-
TBIPEXKPAaTHOMY YBEJIMYEHHIO AABIE€HNA?

T6.10 T6.10. YpaBHeHHe npoliecca, B KOTOPOM y4acTBOBAN ra3, 3alUChi-

Ba€TCA B BUAE

pV® = const,

rge p (Ila) — gaBieHue B rasze, V —o6béM raza B KyOuvecKkux
MeTpax, a — MOJIOKUTe/bHasA KOHCTaHTa. [Ipy KakoM HauMeHb-
1IeM 3HadeHHUH KOHCTaHTHI @ yMeHbllieHe BYeTBepo o6hEMa ra-
3a, y4acTBYIOUIEro B 3TOM IIpouecce, IDUBOAMT He MeHee 4eM
K JIByKpaTHOMY YBEJIUYEHHIO JaBJeHUA?

O6pa3sen HanyCcaHUA:
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3azauy, NPUBOASALIUE K JIOrapuPMUIECKHM
ypaBHEHHUAM WIH HepaBeHCTBaM.
PenieHue 3aza4M 7 JUAarHOCTHYECKOH paboThI

7. lns oborpesa moMelneHus, Temneparypa B kotopom T, =
=20°C, yepe3 paauaTOp HPOMYCKAIOT ropsAYyl0 BOAY TeMIilepaTy-
poit T, = 60°C. Yepe3 paguarop mpoxogut m = 0,3 Kr/c BOAHL
ITpoxoaa o paguaTopy paccTofaHue x = 84 M, BoAa OXJIaKAaeTca
Jo temnepatypu T (°C), mpuuém

T,-T,
X = lOgZT T ’

rae c=4200 % — TEIUVIOEMKOCTb BOAHL, T =21 OB—CT —k03ddu-
LHeHT TelviooOMeHa, a a = 0,7 — nocroguHasA. Jfo kakoil Temie-
paTyphl (B rpagycax Llenbcus) oxnaguTcs Boga?

D

PemreHue. 3aziaya CBOAUTCS K pElIeHUIO ypaBHeHUd X =84
IIPH 33/]JaHHBIX 3HAYEHUAX TEIUVIOEMKOCTH, K03pPULIHEeHTa TEIIO-
o6MeHa U MOCTOAHHOM a:

x—844:)a—-log2,r —844:)
200-0,3 -
P 0,7-4—3—1—’-log26To—_2250=84 PN

,z,bgz%f’z_d:g PN T4__°20=4 & T—-20=10 & T=30°C.

Omeaem: 30.
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Pewserue 3adauu 7 duaznocmuueckoii pabomut

PaccmoTpumM einé ogHy 3azayy.

7a. Haxoasmuiicsi B Boile BOAO/IA3HBIH KOJIOKOJI, COAEpKalUiA
v =4 MO0/ BO3Ayxa NIpH AaBiaeHuu p; = 1,2 aTMochepsl, MeAJIeH-
HO OIIyCKaloT Ha AHO BoAoéMa. [Ipy 3TOM IPOMCXOAUT U30TEpP-
MHYecKoe cxaTve BosAyxa. Pabora (B MxKOynfax), coBepliaemas
BOZOU NpH CKAaTUM BO3AYyXa, ONpeJe/sieTcss BhpaXKeHUeM

A= avTlog, %,
1

rae a=5,75—mnocrosaHHasn, T =300 K— Temneparypa Bo3Ayxa,
p; (aTM) — HavasbHOe JaBjeHue, a p, (aTM)— KOHEYHOe AaB-
JIeHHe BO3JyXa B KOJIOKose. JIo Kakoro HauboJblIero AaBreHus
p, (B aTM) MOXHO CXKaTb BO3JyX B KOJIOKOJE, eClIU IIPA CKaTUu
BO3/yxa coBepiuaercs pabota He H6onee yem 20700 x?

Peniense. 3ajavya CBOAWTCA K pelIEHUIO HepaBeHCTBA A <
< 20700 npy 3aJaHHBIX 3HAYEHUAX KOJIMYECTBA BO3AYXa, €ro Ha-
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Pewenue 3adauu 7 duazHocmuueckoii pabomst
JaJbHOI'O JABJIE€HUA U TEMIIEPATYPhI, a TaAKKe MOCTOAHHOH
A<20700 < avTlog, -f,—j < 20700 &>

PN 5,75-4-300-10;;21";’22 < 20700 <
PN 1og2%s3 o 0<2<g e 0<p, <96

1,2

Omeem: 9,6.
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OTBeThI:

TpenupoBoyHas pabora 7

T7.1 T7.1. [ina oborpeBa nomeuieHus, remneparypa B koropom T, =
=20°C, yepe3 paauaTop IMpOIyCKaloT ropsYylo BOAY TeMIiepary-
poit T, = 100°C. Yepe3s paguatop npoxoaut m = 0,4 Kr/c BOZHL.
ITpoxoas 1o paZiiaTopy pacCTosiHue X =84 M, BoJa OXJIaXKJaeTcs

zo temneparypsl T (°C), npuyém

_cm TB—TH
X =0~ log, T-T,

_ Ik
rae ¢ =4200 ’r-°C

LIUeHT TerutoobMeHa, a a = 0,7 — nocrosaHHasd. Jlo Kakoil Temite-
patypsl (B rpagycax Lenbcus) oxyagurces Boja?

— TeIUIOEMKOCTb BOABI, ¥ =42 B_g — x03dpdu-

T7.2 T7.2. lns oborpeBa noMelleHUs, TeMIlepaTypa B KOTopoM T, =
=15°C, yepe3 paguaTOp NPOINYCKAIOT I'OPAYYIO BOAY TeMIEpaTy-
po#i T, = 65°C. Yepes paauarop npoxoaut m = 0,6 Kr/c BOABL
[Tpoxoas no paguaTopy paccTosHue X =28 M, BOAa OXJIaXAaeTcs
Zo temneparypbl T{°C), mpuuém

cm T,—T
x=a—__ B n
Y

log, 7= T

. BT
rae ¢ =4200 Kr'n")fc — TEIUIOEMKOCTb BOZBL, ¥ =63 T k03ddu-
LIMeHT TelwioobMeHa, a o = 0,7 — nocTosaHHasA. Jio Kakoil TeMre-
patypsl (B rpagycax Llenbcus) oxsnaguTtcs Boga?

T7.3. EMKOCTh BBICOKOBOJIBTHOTO KOHZEHCATOpa B TeJIEBU30pe
C=5-10"°% ®. MNapannensHO ¢ KOHAEHCATOPOM TIOAKIIOUEH pe-
3UCTOp C COMpoTUBJeHHeM R =2 -10° Om. Bo Bpemsa pa6oThi
TeJIeBH30pa HalpshkeHue Ha KoHaeHcatope U, = 18 kB. Ilocie
BHIK/IIOYEHHA TeleBU30pa HanpsKeHHe Ha KOHAeHcaTope y6rIBa-
eT 10 3HaueHus U (xB) 3a Bpems (B cekyHAax), onpeaenseMoe
BbIpa)XXCHUEM

U,
t = aRClog, UO,

rae a = 1,1 —nocrosaHHad. OmnpegejHTe (B KWIOBOJABTAX) Hau-
6onbliee BO3MOXKHOE HalnpsaXXeHUe Ha KOHZEHcaTope, €CJIU 1nocie
BBIKJIIOYEHHSA TeJIeBU30pa IpouuIo He MeHee 11 c.

O6bpasel HanucaHus:

1/2/34:5/6/7,8/9.0—, 52




Tpenupoeounas paboma 7

T7.4. EMKOCTB BBICOKOBOJIBTHOI'O KOHZ€HCATOpa B TeJIEBU3Ope
C=3-10"°% ®. MapanneqbHO C KOHAEHCATOPOM ITOAKIIOUEH pe-
3HCTOD C COTIPOTHBJIeHHeM R =5 -10° Om. Bo BpeMs paboThi
TeJIeBU30pa HanpsXeHue Ha KoHAeHcaTope Uy =9 kB. Ilocie BH-
KJIIOYeHHUs TeleBU30pa HalpshKeHUWe Ha KoHAeHcaTope y6bIBaeT
Ao 3Havyenus U (xB) 3a Bpems (B cekyHaax), onpejesisieMOe Bhl-
paxeHUEM

U
t = aRClog, UO,

rae a = 1,1 —nocrosHHasa. Onpeznenute (B KIWIOBOJBTAX) HaH-
GonbLiee BO3MOXXHOE HallpsDKEHIe Ha KOH/IEHCATope, eCJIH 1Toc1e
BBIKJIIOYEHHS TeJleBU30pa IIPOLLIO He MeHee 33 C.

T7.5. EMKOCTb BBICOKOBOJITHOIO KOH/EHCATOpA B TEIEBHU30DE
C=5-10"° ®. [MapanienbHO ¢ KOHAEHCATOPOM TIOAKIIOYEH pe-
3MCTOp C COMpOTHBIeHHeM R =4 - 10° Om. Bo Bpems pa6oTH
TeJIeBU30pa HanpsKeHWe Ha koHgeHcaTope Uy =6 kB. ITocie BHI-
KJIIOUEHHA TeJIeBU30pa HalpsbKeHHe Ha KOHAEHCATope yObIBaeT
o 3HayeHusa U (xB) 3a spems (B cekyHzAax), onpejenseMoe Bbl-
paxeHneM

U
t = aRClog, TJQ’

rae a = 0,7 —nocrosHHaA. Onpezenure (B KWIOBONAbTAX) HaW-
Gosbiliee BO3MOXXHOE HaIpsDKeHHe Ha KOHZAEHcaTope, ec/iy Iocje
BBIKJIIOYEHHA TeJIeBU30Pa [POLUIO He MeHee 14 c.

T7.6. EMKOCTb BBICOKOBOJBTHOTO KOHZEHCATOpa B TEJEBU30pE
C=6-10"% ®. MMapa/teNbHO ¢ KOHAEHCATOPOM TOAKIIOYEH pe-
3HCTOp C COTIpoTHBAeHHeM R =5-10% Om. Bo Bpema pa6oTel
TeJIeBU30pa HalpshKeHHWe Ha KoHAeHcaTope Uy =8 kB. ITocsie BHI-
KIIOYeHNs TelleBU30pa HamnpsDKeHHe Ha KOHAeHcaTope yObiBaeT
Zo 3HaveHus U (xB) 3a BpeMmsa (B cekyHpax), onpeAensieMoe BHI-
paxeHueM

U,
t = aRClog, 37,
rae a = 0,7 —nocroanHasa. Onpezennte (B KWIOBOJAbTaX) HaM-

GosbliIee BO3MOXXHOE HalpshKeHNe Ha KOHAEHCATOPe, eC/IX IT0CIe
BBIKJIIOYEHHA TeJIeBU30pa NPOILUIO He MeHee 42 c.
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OtBeTHI: Tpenuposounas paboma 7

T7.7. Haxoaamuiics B BoAe BOAOJNA3HLINA KOJOKO, COAepKalui
B Haya/bHbIi MOMEHT BPEMEHH v = 2 MOJ BO3AyXa 06bEMOM
V; =40 51, MesIeHHO OMYCKAIOT Ha AHO BojgoéMa. IIpu sTom npo-
HCXOMUT U30TEPMHUECKOE CXKAaTHe BO3yXa 40 KOHEYHOro o6béMa
V,. Pabora (B J)K0Oy/sIX), cOBepluaemMas BOAOM IIPH CXaTHU BO3AY-
Xa, onpeesnerca BhpaXXeHHeM

v
A =avTlog, v

rae a=>5,75 —nocrosiHHas, a T =300 K— reMnepartypa Bo3zy-
xa. Kakoii 06béM V, (B MTpax) CTaHET 3aHUMaThb BO3AYX, €CIU
MpH CKaTUU rasa 6puta coBepiueHa pabora B 10 350 hx?

T7.8 T7.8. HaxoaAwuiics B BoAe BOAOIA3HbINA KOJOKOJ, COAepKallui
B HayaJbHBIY MOMEHT BpeMeHH v =4 MOJA BO3jAyXa 06bEMOM
V; =60 x, MeIeHHO OIyCKaloT Ha AHO BoAoéMa. IIpu sToMm 1po-
HCXOAUT U30TepMHUYECKOe CKaTHe BO3AyXa I0 KOHeYHOro o6péma
V,. Pabora (B axoyssix), coBepliaeMas BOZOH NPH CKATHH BO3AY-

Xa, onpeAenseTca BelpaXXeHNeEM

Vi
A=avTlog, 7,
2
rae a =5,75 —mnocroaHHad, a T =300 K— temneparypa BO34y-
xa. Kakol o6bém V, (B suTpax) CTaHET 3aHUMaTh BO3JYX, €CIH
TIpH CXKaTHH rasa 6suta coBepileHa pabora B 6900 Hx?

T7.9. Haxoaauuiicss B BoAe BOAONA3HBII KOJIOKOJ, COAepxauuit
v =2 MoJs BO3JyXa NIpH AaBjleHuu p, = 1,5 atmocdepsl, Meaien-
HO OMyCKalT Ha AHO BoAoéMa. [Ipy 3TOM MPOMCXOAMT H30TEp-
MHYecKoe CxaTHhe Bo3ayxa. PaboTa (B mKoy/sx), coBepiiaeMast
BOJOM IIPU CKATHUH BO3JyXa, ONPeAe/seTCs BHpaKeHEM

A=avTlog, &,
P

rae a =>5,75 — nocrosHHasa, T = 300 K — remnepaTypa Bo3ayxa,
p; (aTM) — HayanbHOe JaBieHHe, a p, (aTM) — KOHEYHOE JaB-
JIeHre Bo3Jyxa B Kolokose. JIo KaKoro HanGo/blIero JaBjleHUA
p, (B aTM) MOXKHO CKaTb BO3J4YX B KOJIOKOJIE, €C/IH IIPU CKaTHUU
BO34yXa copepuiaeTcsa pabora He 6onee yem 6900 x?

O6pa3sen; HaNUCaHUA:
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Tpenuposounas paboma 7 OTBeTsI:

T7.10. Haxoaamuiics B BoJe BOAOJNA3HBIA KOMOKOJ, CoepXKalHii T7.10

v = 6 Moseil Bo3Ayxa NpH AaBjeHUH p; = 2,5 aTMocdepH!, Mea-
JIEHHO OITyCKaloT Ha AHO BoAoéMa. [IpH 3TOM MPOMCXOAUT U30TED-

MHYECKOe CKarue Bo3sgyxa. PabGora (B [KOy/IAX), coBeplliaeMas
BOZOM P CKATHUHU BO3/YXa, ONpeJe/sieTCs BhIpaXXKeHUEM

A = avTlog, &,
P

rae a =5,75 —nocrodaHHad, T = 300 K— temnepartypa Bo3fyxa,
p; (aT™) — HauasnbHOe JaBjeHHE, a p, (aTM) — KOHEYHoOe /JaB-
JIeHHe Bo3Jyxa B Kosokose. Jlo kakoro Hau6osnpuiero AaBjaeHHs
P, (B aTM) MOXXHO CXaTb BO3AYX B KOJIOKOJE, €CIM TNPH CKaTHH
BO34yXa coBepuiaeTcs pabora He Gosee yem 10 350 Jx?

OG6pasel, HaNTUCAHUSA:
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3azauy, NpUBOAALIHE K TPHTOHOMETPHYECKHM
YPaBHEHHUSAM WIH HEpaBEHCTBaM.
Peuntenus 3asad 8—10 guarHocTudeckoi paboThI

8. I1pu 6pocanuy Ms4a O OCTPHIM YIVIOM a K IUIOCKO#H rOpH-
30HTa/NbHOI TOBEPXHOCTH 3eMJ/IN €T0 BpeMs B IOJIETe, BhIpaXKeH-
HOE B CEKyHJaX, PaBHO

_ 2yysina

Y
Ilpy kakoM HauMMeHbllleM 3Ha4YeHWH yria a (B rpajycax) BpeMs
B nosiéte OyZeT He MeHblle 3 CEKyHA, eCJIM MAY 6pOCaloT ¢ Ha-

YaJbHOM CKOPOCTBIO Vy = 30 M/c? CuuTaiiTe, YTO YCKOPEHHE CBO-
6oaHOrO NageHua g =10 m/c?.

Peinrenue. 3azaua CBOAUTCA K PelIEHUI0 HEPABEHCTBA
t(a) 2 3

Ha uHTepBaje (0°;90°) npy 3aJaHHEIX 3HAYEHWAX HadaIbHOM
CKOPOCTH vy = 30 M/C M yCKOpeHHA CBOGOAHOro MaZieHus g =
=10 m/c%:

0°<a<90°

2-30-sina & 30°<a<90°

10
Omeem: 30.

. 1
=3 (=)sma2§
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Pewenus 3adau 8—10 duaznocmuueckotl pabomot

9. Ha penbcax crout mwiat¢opma. CkedTOOPAKCT MphiraeT Ha
Heé €O CKOPOCThIO V =3 M/C II0J OCTPBIM YIVIOM @ K penbcaM. Ot
ToM4YKa IIaTdopMa HaYMHAET €XaTh CO CKOPOCTBIO

Y=
m+M

vcosa,

rae m = 80 kr—Macca ckedr6bopaucra co ckeiitom, a M =
=400 kr — macca wiardopmsl. [Toa kakuM HauGOIBLIMM YIJIOM O
(B rpazycax) Hy>HO NphIraTh, 4roOEl pazorHaTh IWIATGOpMy A0
CKOpOCTH He MeHee 4eM 0,25 m/c?

PelreHue. 3ajaua CBOAUTCA K PellleHHIO HEPABEHCTBA
uz0,25

Ha uHTepBae (0°; 90°) npu 3aflaHHBIX 3HAYeHHAX MaCcChl CKeHT-
6opaucra m =80 kr u macchl IwiardopMel M =400 kr:

uz025 < mTMvcosa>0,25 e
= %%'3'(:08&?0,25 =
1 1 0°<a<90° R
= 5cosa22 — 0°<a<x<b0.
Omaeem: 60.
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Pewenusa 3a0au 8—10 duazHocmuueckoli pabomat

PaccMoTpuM ellé ofHy 3ajayvy.

9a. TpakTop TamMT caHy ¢ cwioit F =80 kH, HanpaBieHHOH
1107, OCTPBIM YIJIOM @ K FOpU3OHTY. PaboTa TpakTopa, BEIpaXKEH-
Has B KWIOKOY/ISIX, Ha y4yacTke JuHoH S =50 M paBHa

A = FScosa.

Ilpu kakoM MaxcUMaabHOM yriae a (B rpagycax) cOBepuI€HHAas
pabota 6yaet He MeHee 2000 k/Dx?

Pewmenne. 3asaya CBOAUTCA K PEeLIEHHIO HEPABEHCTBA
A 2z 2000

Ha uHTepBajie (0°;90°) npM 3aJaHHBIX 3HAYyeHMAX CWIH F =
=80 xkH u gnunb! nytu S =50 m:

A 2 2000 < 80-50-cosa = 2000 <

0°<a<90°

& cosa = < 0°<a<60°.

1
2
Omeem: 60.
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Pewenus 3aday 8—10 duaznocmuueckoii pabomot

10. Katep zomxeH nepeceub pexy mupuHoit L =100 M Tak,
4yTro6bl NPUYAJIUTL TOYHO HANPOTUB MeCTa OTnpaeieHus. Cko-
pocTh TeueHHAa pekd u = 0,5 M/c. Bpemsa B nyTH, u3Mepsemoe
B CEKyHZaX, paBHO

L
t==ctga,

TZie a — OCTPHBIi YTOJ MeXAY OChIo KaTepa U nuHuell 6epera. Iog
KaKUM MHHUMANBHLIM YTJIOM @ K Oepery Hy)KHO HalpaBHUTh Ka-
Tep, 4TOGHI BpeMsa B myTH 6Gruto He Gonbiue 200 c? OTBeT Aaiite

B Tpagycax.

Penitenne. 3azaya CBOAUTCS K PELIEHUIO HEPaBEHCTBA
L
o cga = 200

Ha unTepBaje (0°; 90°) npy 3aaHHBIX 3HAYEHUAX IIMPHHBI PEKH
L =100 M u ckopoctH Teyenus u=0,5 m/c:

100 0°<a<90° o °
a—sctgas200¢=>ctgaS1 & 45°<a <90’
Omeaem: 45.
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OrBeThi:

TpenupoBoyHas paboTa 8

T8.1 T8.1. Ipu 6pocanuu Msi4a OJ OCTPLIM YIVIOM Q K IUIOCKOH rOpH-
30HTaJIbHOI TOBEPXHOCTH 3eMJIM €T0 BpeMs B HOJNETe, BhIpaXKeH-

HOE€ B CEKyHZaXx, paBHO

_ 2ysina
=%
Ilpy KakOM HaWMeHBbUIEM 3HAYeHUH ymia a (B rpajycax) BpeMs:
B mosére Oyzer He MeHblie 2 CEKyHA, eCIM MAY OpocaloT ¢ Ha-
qJaJbHOM CKOpPOCTBIO Vy = 20 M/c? CuuTaiiTe, 4TO yCKOPEHUE CBO-
6oaHOro Mazenua g =10 m/c.

T8.2 T8.2. [Ipu 6pocaHny Ms4a 1104 OCTPHIM YTJIOM & K IUIOCKOM IopH-
30HTA/JIbHOM NIOBEPXHOCTH 3€MJIM €r0 BpeMA B NTOJIETe, Bhlpa)keH-

HOe B CEKyH/|aX, paBHO

__ 2ysina

T8
Tlpn KakoM HaMMeHblIeM 3HaYeHWM yria a (B rpajycax) BpeMs
B nosiéte 6yAeT He MeHbllle OJHON CeKyHADBI, ecid MAY 6pocaroT
€ HayajbHOH CKOPOCTHIO Vy = 10 M/c? CuuTaiiTe, YTO YCKOpEeHHE
cBoboanoro nagenusa g =10 m/c?.

T8.3 T8.3. [1pu 6pocaHuy Ms4a MOA OCTPHIM YIJIOM & K IUIOCKOM rOpH-
30HTa/IbHOM NMOBEPXHOCTH 3eMJIM €T0 BpeMs B MONETE, BbIPAXKEH-

HOe B CeKyHZlax, paBHO

2vyysina
t=——"
g
Ilpy kakoM HauMMeHbLIEM 3HaYeHMH yria o (B rpajycax) Bpe-
MA B nosnéte OyAeT He MeHblle 1,5 cekyHz, eciu M4y GpocaroT
€ HadaJbHOM CKOPOCTBIO Vy = 15 M/c? CumTaiite, 4TO yCKOpeHHE
cBo6oAHOTO MaZeHua g =10 m/c?.

T8.4 T8.4. [Tpu 6pocaHuy MA4a NOA OCTPHIM YIJIOM ¢ K IUIOCKO# ropH-
30HTAJILHOMN NOBEPXHOCTH 3€MIH €ro BpeMs B NOJIETE, BEIPaXKeH-

HOe B CeKyHZAax, paBHO

__ 2ysina
=%
[Ipy xakoM HaMMeHblIeM 3HA4eHUM ymia a (B rpagycax) Bpe-
MA B nonére 6ygeT He MeHbllle 1,6 cekyHA, ecnd MAY 6pocaioT
¢ Ha4YaJbHOM CKOpOCTBIO Vy = 16 M/c? CuuTaiiTe, YTO yCKOpeHUe
cBobogHOro naseHus g= 10 M/c2.

Obpa3el] HanMCcaHUA:

1]2]3]u]5]6/7(8/90/-,] 60




Tpenuposounas paboma 8

T8.5. TpakTop Tamur cauu c cwioil F = 50 kH, Hanpas/eHHOM
07 OCTPHIM YTJIOM Q K TOpu30HTy. PaboTa TpakTOpa, BhIpaskeH-
Has B KWIOMKOY/IAX, Ha y4acTKe JiuHoH S =120 M paBHa

A =FScosa.

IIpy kakOM MaKCMMaJibHOM yrie @ (B rpafycax) COBepIUEHHAas
pabota 6yaeT He meHee 3000 KIDk?

T8.6. TpakTOp TamwMT ca”u ¢ cwioil F =100 kH, HanpaBieHHOH
IO OCTPBIM YTJIOM @ K FOPH30HTY. PaboTa TpakTopa, BhIpakeH-
Has B KIWIOMKOY/IAX, Ha yyacTKe AaMHOH S =50 M paBHa

A =FScosa.

Ilpu xkakoM MaKCMMaJbHOM yrie a (B rpagycax) cOBeplI€HHas
pabora 6ygeT He meHee 2500 kx?

T8.7. TpakTop TawuT canu ¢ cwioit F =100 kH, HanpasneHHOHI
IOA OCTPHIM YIJIOM O K TOpHU30HTY. PaboTa TpakTopa, BhIpakeH-
Has B KWIOMKOY/IAX, Ha yyacTKe JJIMHOK S =60 M paBHa

A =FScosa.

[Ipy kakoM MaKCHMMaJbHOM yIjle a (B rpagycax) coBeplI€¢HHasA
pabora 6yaet He meHee 3000 kJbx?

T8.8. Tpakrop TawuT canu c¢ cwiod F =70 xH, HanpapieHHOH
10X OCTPbIM YTJIOM Q K TOpY30HTY. PaboTa TpakTopa, BhIpayKeH-
Hasi B KWIOZKOYJISIX, Ha yJacTke JauHoi S =100 M paBHa

A =FScosa.

IIpu xakoM MaKCMMasbHOM yrie a (B rpagycax) coBeplI€HHas
pabora Gyaet He meHee 3500 KJDk?

T8.9. Ha penbcax crouT miarpopma. CKeMTOOPAUCT NpbIraeT Ha
Heé CO CKOPOCTHIO V =5 M/C IIOZ OCTPBIM yTJIOM @ K pesnbcam. OT
TonuKa rwiarpopMa HauMHAET exXaTh CO CKOPOCThIO

u= vcosa,

m
m+M
rge m = 80 kr—macca ckedrbopaucra co ckedrom, a M =
=420 xr — Macca wiat¢popMsl. [1og KakuM HauGONBLINM YIJIOM Q
(B rpagycax) HYXHO IpBITaTh, YTOOb! pa3orHaTh IwiaTgopmy Ao
CKOpoCTH He MeHee YeM 0,4 M/c?
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OTBeThI: TperuposouHasn paboma 8

T8.10 T8.10. Ha pesbcax crourt twiardopma. CkeHT60pAMCT NpBIraeT Ha
Heé CO CKOPOCTbIO Vv =6 M/C 110 OCTPBIM YTJIOM a K pesibcaM. OT
Tom4Ka wiat$opMa HayHHAeT €XaTb CO CKOPOCTBIO

u= vecosa,

m
m+M
rae m = 75 Kr—wmacca ckeiiTéopaucra co ckeditom, a M =
=375 kr — Mmacca mwiardopmel. [Tog kakuM Hau6GOMBIIMM YIJIOM Q
(B rpagycax) HYXHO TIpbiraTh, 4TOOBI pa3orHarth Iiarhopmy o
CKOpoCTH He MeHee dyeM 0,5 M/c?

T8.11 T8.11. Ha penbcax crout riaTdopma. CkeHT60pAUCT NPHIraeT Ha
Heé €O CKOPOCTBIO Vv = 3,2 M/C MO/, OCTPBIM YIJIOM & K pe/bcaM.

Ot Tomuka wiaTdopma Ha4YMHaeT eXaTh CO CKOPOCThIO

. NN

m
m+M

u= vcosa,

rme m = 75 Kr—macca ckeirbopaucra co ckeiitom, a M =
= 325 kr — Mmacca wiar¢opmsl. [Tog KakuM HanGoIBIIMM YIJIOM Q
(B rpazycax) HY»HO TIpbIraTh, YTOOB pa3orHath wiaThopmy ao
CKOpOCTH He MeHee 4yeM 0,3 M/c?

T8.12 T8.12. Ha penbcax ctouT riatdopma. CkeHTOOPAUCT NpHIraeT Ha
Heé CO CKOPOCTBIO V=5 M/C 1104 OCTPHIM YTJIOM @ K penbcaM. Ot

TOMYKa HJIaT(l)OpMa Ha4YMHaeT €XaTb CO CKOPOCThHIO

y=
T m+M

veosa,

rge m = 80 xr—macca ckeiTbopaucra co ckedtoMm, a M =
=320 kr — Macca rwiatdpopmsl. ITog kKakuM HauOOJIBIINM YTJIOM Q
(B rpaZycax) HY>XHO IpbIraTh, YTOOB pa3orHarth IUIATPOpMy A0
CKOPOCTH He MeHee yeM 0,5 M/c?

T8.13 T8.13. Katep fo/mkeH nepeceyb peKy WMpUHOH L =80 M Tax, yTo-
6Bl IpUYaJUTh TOYHO HANPOTUB MecTa OTnpabieHusA. CKOPOCThb
TeYeHUs peKU U =2 M/c. Bpems B IyTH, U3MepsieMO€e B CEKyHAaX,

PaBHO

| Se—

L
t=_cga,

rJie @ — OCTPHIN YroJl MeXay OCblo KaTepa U JIMHHueH bepera (cMm.
pHc. Ha c. 59). Tlog KaKMM MUHHMAaJIbHBIM YTJIOM ¢ K 6epery Hyx-
HO HalIpaBUTh KaTep, YTOOH! BpeMs B IyTH ObL10 He Gonblre 40 c?

OTBeT AaiTe B rpajycax.
O6pasel HanMcaHUsA: pany

12.:4;5/6[7(8.900,-,)
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Tperuposounasn paboma 8 OtBeTHI:

T8.14. KaTep fo/mKeH nepecedb peKy MHpHHO L =70 M Tak, 4Toe- T8.14

6561 IPUYaINTh TOYHO HAMPOTUB MeCTa OTNpaBjieHus. CKOpOCTb
TedeHUs peku u=0,5 M/c. Bpems B myTH, U3MepseMoe B CeKyH-

Aax, paBHO
L
t= a ctga,

LZie @ — OCTPHIH YTON MeXAY OChIO KaTepa U JIHHMell 6epera (cM.
puc. Ha ¢. 59). ITog KaKMM MUHUMAJILHBIM YIJIOM a K 6epery Hyx-
HO HallpaBUTb KaTep, YTOOHI BpeMs B MyTH 6bU10 He Gosbie 140 ¢?
OTBeT JaiiTe B rpafycax.

T8.15. Karep nomkeH nepecedb peky mupuHOH L =120 M Tax, T8.15

yro6bl MPHUYJIUTh TOYHO HANpPOTHB MecTa OTNpaejeHus. Cko-
pocTb TedeHusa peku u = 0,6 m/c. Bpemsa B nyTH, U3MepseMoe

B CEKYHJax, paBHO
L
t= a ctga,

IZie @ — OCTPHIH yroa MexZy ocbio KaTepa M auHHel 6epera (cM.
puc. Ha ¢.59). [log KakMM MHHHMAaIBHBIM YIJIOM @ K 6epery
HY)XHO HallpaBUThb KaTep, YTOObI BpeMs B MyTH ObUIO He Gojbllie
200 c? OrBer gaiiTe B rpajycax.

T8.16. KaTtep aomkeH nepeceys peKy IUpHHOM L =75 M Tak, 4To- T8.16

6bl IPUYIUTH TOYHO HANPOTHB MECTa OTNpasjieHHs. CKOpOCTh
TedyeHus pexu u =0,5 M/c. BpeMa B nyTH, U3MepsAEMOE B CEKYH-

Aax, paBHO
L
t= 7 ctga,

IZie @ — OCTPBIi yTON Mex Ay OChIo KaTepa u JiHHUel 6epera (cM.
puc. Ha ¢. 59). [log KaKMM MUHHUMANBHEIM YIJIOM a K Gepery Hyx-
HO HaNpaBUTh KaTep, YTOOhI BpeMs B TyTH 6buI0 He 6onbme 150 ¢?
OrtBerT JaiiTe B rpafycax.

T8.17. laT4MK CKOHCTPYHMPOBaH TaKUM 06pa3oM, 4TO ero aHTeH- T8.17

Ha JIOBUT PafIMOCHTHAJ, KOTOPHIH 3aTeM npeobpasyeTcs B JJeK-

TPUYECKHUI CHUTHaJI, H3MEHSIOIUICSA CO BpeMeHeM I10 3aKOHY
U = Uysin(wt+¢),

rje t —BpeMa B CeKyHjax, ammumMtyga Uy, = 2 B, yacrota w =
=150°/c, dasza v = —30°. laT4MK HACTPOEH TaK, YTC €CIX HANpA-
JXeHUe B HEM He Hwke 1 B, saropaetcs samnouka. Kakyio 4actb
BpeMeHH (B NpOoLIEHTaX) Ha NPOTsDKeHUM NepBoi CEKYHADI II0cIe
Hadvasia paboThl JaMIOYKa OyAeT roperh?

O6pa3el] HaNMCcaHUA:
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OrBeThI: Tpenuposouras paboma 8

T8.18 T8.18. JlaTuMK CKOHCTPYMPOBaH TakKUM 06pa3oM, YTO ero aHTeH-
Ha JIOBMT PaJMOCHI'HAM, KOTOPhIH 3aTeM npeobpasyeTcs B /ek-
TPUYECKUH CUTHAJ, U3MEHAIOMMUICA O BpeMeHeM 110 3aKOHY

U = Uysin(wt + @),

rle t —BpeMA B CEKyHAax, ammntyaa Uy = 2 B, dactota w =
=240°/c, dasa p = —30°. JaTuMK HACTPOEH TaK, YTO eC/IM HAMps-
XKeHMe B HEM He Humxe 1 B, 3aropaercsa saMnouka. Kakyio gactb
BpeMeHH (B IPOLEHTAaX) Ha NPOTHKEHUH NIEPBOH CEKYH/B! IToCIe
Havasia paboThl TaMItoyKa GyAeT roperhb?

T8.19 T8.19. OueHb JErKUit 3apmKEeHHBIA MeTAIMYECKUH HMIAPHK C 3a-
pagomq=2- 107% Kx ckaThiBaeTcs o IJIaKO¥ HaKJIOHHOM IIIoC-
KOCTH. B MOMEHT, KOrJja ero CKopocTb COCTaBiserT v =6 M/c, Ha
HEero HadyMHaeT JeicTBoBaTh MOCTOSTHHOE MarHUTHOE ITI0JIe, BEK-
TOP WHAYKUHUH B KOTOPOTO JIEXXUT B TOH e IUIOCKOCTH U COCTAB-
JISIET YTOJ . C HalpaBJeHUeM JBWXeHUs Iapuka. 3Ha4eHHe UH-
AyKuuu nons B=5-10"3 Tn. ITpu 3TOM Ha WapUK AEeHCTBYET CH-
Ja JlopeHLa, HanpaB/leHHas BBepX NePIeHAUKY/ISIPHO IUIOCKOCTH
¥ paBHas Fj; =qvBsina (H). [Ipy kakoM HaUMEHbIIEM 3HAYE€HUH
yria a € [0°; 180°] mapux oTOPBETCA OT IOBEPXHOCTH, ECH Uis
3TOrO HYXHO, 4T06HI ciia Fy 6bu1a 6ombule 31078 H?

T8.20 T8.20. Ouens A€rkuii 3apKeHHbIN MeTaNIMYECKU IapUK ¢ 3a-
psaaoM g=>5- 107% K ckaTthiBaercs o IJ1aJKO¥M HaKJIOHHOM IuIoC-
KOCTH. B MOMeHT, Korda ero CKOpocTb COCTaBJsAeT v =6 M/c, Ha
HEro HauMHaeT AeHCTBOBATh MOCTOSHHOE MarHUTHOE II0Je, BEK-
TOP MHAYKIHUHU B KOTOpPOTo JIeXXUT B TOH JKe IUIOCKOCTH U COCTaB-
JIAET YTOJ & ¢ HaIpaB/IeHUEM JABIKeHHA lIapuKa. 3HaYeHHe HH-
Aykuuy nons B=6-10"2 Tx. [Ipu 3ToM Ha IIapHK AeHCTByeT CH-
J1a JlopeHua, HanpaB/ieHHas BBepX NepHeHANKY/ISPHO IUIOCKOCTH
v paBHad F;; =qvBsina (H). [Ipu kakoM HauMeHbLIEM 3HaYeHUH
yrna a € [0°; 180°] mapuk oTOPBETCA OT IMOBEPXHOCTH, €CIH A1
3TOTO HYXHO, 4TOGH cuna F; 6buta Gonbmre 9-1078 H?

Ob6pa3eq HancaHuA:
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JAuarsocruyeckast pa6ora 1

Omeemamu Ha 3adanus nposepouHsix pabom donxncHbL 6btmb
yesible YUCNA WAL KOHeuHble Oecsimuuibie Opobu. EQunuupt
usmepeHuil 8 omaemst NUCAMb He HYHCHO.

A1.1. TIpu Temneparype 0°C pensc umeer AnuHy Ly =15 M. Ipu
BO3pacTaHUM TeMIIepaTyphl IIPOUCXOAUT TEIUIOBOE pacIlupeHue
penbCa, U ero JJINHA, BRIp&)KeHHas B MeTpax, MEHAETCA [0 3aKOHY

() =, Q+a-t°,

rae a=1,2-107% (°C)~! — ko3}HIMEHT TeIIOBOro paciupe-
Hus, t° —Temnepartypa (B rpagycax Lenscusn). Ilpu xakoi Tem-
IepaType pejibC YAJIUHUTCA Ha 9 MM? OTBET BRIpAasUTe B Ipajycax
Lenbcus.

A1.2. 3aBucuMocTh 06BEMa cnipoca q Ha IPOAYKIUIO NPeANpUs-
THSA-MOHOIIOJNINCTA OT 1ieHH! p (Thic. py6.) 3agaérca Gpopmysoi:

q =130~ 10p.

BeIpyuka mpeAnpuaTusa 3a Mmecan r (B Thic. pyb.) onpezenseT-
ca kak r(p) = q - p. OnpezenuTre MakCUMalbHBIH YpOBEHBb Ke-
HBI p, TP KOTOPOM MecsiYHas BbIpydka r(p) COCTaBUT HE MeHee
360 Tric. py6. OTBET pHUBEAUTE B THIC. PYO.

A1.3. Ha Bepdu MHXeHepHl MPOEKTUPYIOT HOBHIHM ammapar AJs
TOrpyXeHus Ha HeGoiblyve TIyOHUHBL. KOHCTpYKIMs MMeeT Ky-
6uyeckyio ¢dopMy, a 3HaUUT, CWIa ApxHUMeJa, AeHCTByIOIas Ha
annapart, 6ygeTt onpeznenaTbes mo Gpopmyse:
— rol3
Fp = pgl’,
rae p = 1000 kr/m® — mwioTHOCTb BOABI, | — JMHEHEIA pasmep
anmapara B MeTpax, a g — yCKOpeHHe CBOOOAHOro najenus (cuu-
Taiite g =9,8 H/kr). KakoBE MOTyT GBITH MaKCHMaJIbHEIE JIMHEH-
HBIE pa3Mephl annapara, YTo6sl o6ecneyuTsh ero 3KCIUTyaTalHio

B YCJIOBMsX, KOIZla BbITAJIKMBaIOIaA CHUaa NPH IIOIPYXeHHMM He
6yaeT npeBocxoAuTh 78,4 H? OTBeT BhIpa3uTe B METpax.

Al.4. na nonydeHWs Ha 3KpaHe YBEJIMYEHHOTO H306payKeHHs
JIAMIIOYKHA B JIa0OpaTOpPUM HUCNONb3yeTCs cOGUpalomas JHUH3a
C IIaBHBIM QOKYCHBIM paccrossHueM f =40 cMm. Paccrosnue d,
OT JIMH3BI JI0 JIAMIIOYKY MOXKeT M3MeHAThCA B mpeaenax ot 40
Ao 60 cM, a paccTosHHMe d, OT JMH3H A0 3KpaHa — B IIpefesax
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OTBeTHI: Juaznocmuueckan paboma 1

ot 200 0 240 cM. M3o6pakeHue Ha dKpaHe OyAeT YETKUM, eClu
BBITIO/IHEHO COOTHOUIEHHE

1_1

YKaxuTe, Ha KAKOM HavMEHbUIEM PACCTOAHUM OT JIMH3BI MOXHO
[IOMEeCTUTH JIaMMNOYKY, YTO6H! eé u3o0paxeHNe Ha SKpaHe GbUTIO
4éTkUM. OTBeT BbIpa3uTe B CAHTUMeTpax.

1
-4 =
1 da

A1.5 A1.5. CkopocTb aBTOMOGIIA, pa3rOHAIOILETIOCH C MECTA CTapTa 110
NIPAMOJIMHEHHOMY OTpe3Ky IMyTH JJIHHOI | (B KioMeTpax) ¢ mo-

CTOSTHHBIM yCKOpeHHMeM a (B KM/4?), BeIYMCIAeTCS 10 Gopmye

v = +/2la.

OmnpegennTe Ha¥MeHbllee YCKOPEHHEe, C KOTOPbIM JO/IKEH JBU-
raTtbcs aBToMobiib, 9Tobsl, mpoexas 0,4 KwioMeTpa, mpuobpe-
CTH CKOpPOCTh He MeHee 100 kM/4. OTBET BhIpasuTe B KM/4>.

1.6 A1.6. Ipu aguabaTrdeckoM Ipoliecce A WAealbHOTrO rasa Bbl-

IIOJIHAETCSA 3aKOH

ka = const,

rae p (ITa) — paBiaeHue B rase, V —o6béM rasa B Ky6uU4eckux
MeTpax. B xoie 3KcIepuUMeHTa ¢ TPEXaTOMHBIM HAEaIbHBIM ra-

4
3oM (s Hero k = §) U3 HAYaJbHOTO COCTOSHMA, B KOTOPOM

const =1,6-10° [1a- M*, ra3 HaunHaOT OKxUMaTh. Kakoii Haubob-
muit 065€M V MOXKET 3aHUMATh a3 NP AaBJeHUAX p He MEHbIIe
6,25 - 10° ITa? OTBeT BhipasuTe B Ky6GUYECKHUX METpaXx.

A1.7 AL1.7. lna oborpeBa nomelieHus, TeMIepaTypa B KotopoM T, =
= 25°C, 4epe3 pagMaTop IPOMYCKAIOT ropsA4ylo BOAY TeMIeparTy-
poii T, =49°C. Yepes paguatop npoxoaut m = 0,3 Kr/c BOABIL.
[Ipoxoas 1o paAuaToOpy pacCTOsIHUE X = 66 M, BOAA OXJIaXKAAeTCs

Jo temnepatypbl T (°C), npuuém

x=alo Loh
Ty S27= T’
rae ¢ =4200 xf‘I-X:C — TEIUVIOEMKOCTh BOJBL, ¥ =21 ?—g — ko3¢ du-

IIMEHT TervioobMeHa, a @ = 1,1 — mocrosiHHad. JJo kKakoi Temile-
partypsl (B rpagycax Llesbcust) oxnagurcsa Boga?

O6pasen; HaNUCaHUA:
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Auaznocmuueckan paboma 1

J1.8. Ilpu 6pocaHmy MsAYa NMOJ, OCTPHIM YIVIOM @ K IUIOCKOH rOpH-
30HTAJILHOHN NOBEPXHOCTH 3eMJIH €ro BpeMs B NONETe, BLIpaXKEH-
HOe B CEKyH/aX, PaBHO

_ 2vysina
8

[Ipy kakoM HaMMeHbIIEM 3HaYeHHU yrna a (B rpagycax) Bpe-
MfA B noNIETe GyAeT He MeHblle 2,4 CeKyHZ!, eciu Ma4 6pocaior
C HavyaJbHON CKOPOCTBIO Vy = 24 M/c? CuuTaiiTe, YTO yCKOpEeHHE
cBoboaHoro najgenns g =10 M/c2.

J1.9. Tpaxrop TamuT canu c¢ cwioit F = 80 xH, HanpasiaeHHOH
[IOZl OCTPHIM YTVIOM @ K TOpU30HTY. PaboTa TpakTOpa, BHIpaXKeH-
HasA B KWIOIKOY/IAX, Ha y4acTke JMMHOH S =80 M paBHa

A = FScosa.

[Ipy KaKOM MakKCHMaJbHOM yrie a (B rpagycax) COBEpLIEHHAs
pabora 6yaer He meHee 3200 k/x?

J11.10. KaTep AomKeH nepeceys peKy MHUpHHOH L =60 M Tak, 4ro-
6Bl IPYYANUTh TOYHO HANPOTMB MecTa OTipaBieHusa. CKOpOCTh
TeyeHus pekut u=0,3 Mm/c. BpeMs B IIyTH, U3MEPSEMOE B CEKYH-
Jlax, paBHO

L
= Zctga,

Iie a — OCTPBIM YTOJI MeXAY OChbIO KaTepa U JinHuei bepera (cm.
puc. Ha c.59). [Tog KakMM MHUHUMAaJIbHBIM YIIoM a K Gepery
HYXXHO HallpaBUTh KaTep, YTOOHI BpeMs B MyTH ObUIO He Gosbile
200 c? OTBeT AaiiTe B rpajycax.
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OTBeThI:
JinaraHocTudyeckas pabora 2

A2l J12.1. 3aBuCHMOCTbh 06bEMa cripoca q Ha NPOAYKLHIO IIpeIpHs-

TUA-MOHOIIONMCTa OT LeHs! p (Thic. py6.) 3agaérca popMyItoi:
q=75-5p.

Beipyuka NpeanpuaTds 3a mecdl r (B Thic. pyD.) ompejensaer-
ca Kak r(p) =q - p. OnpegenuTe MaKCHMasibHbIi ypoBeHb Le-
HBL p, IPU KOTOPOM MecsYHas BbIpydKa r(p) COCTABUT He MeHee
270 ThIC. py6. OTBET NpUBEAUTE B ThIC. pyO.

a2.2 /2.2, Eciiv focTaToyHO GbICTPO BpaliaTh BeIEPKO C BOAOH Ha Be-
PEBKe B BEPTHKAaJIbHOM IUIOCKOCTH, TO BoAA He OyZeT BbUIMBATHCA.
[1pu BpaleHyH BeAépKa cuia AaBleHUA BOAH Ha JHO He ocTaéTrcsA
MIOCTOSIHHOH: OHa MakcHMaJlbHa B HIDKHEH TOYKe U MUHHUMaJlbHa
B BepxHell. Boga He 6yzeT BEUIMBATLCA, ECITU CiJIa e€ jaB/leHns Ha
ZHO ByZeT IOJIOXKUTEIbHON BO BCEX TOYKAX TPAaEKTOPHH, KpoMe
BepxHeH, rae oHa MOXeT ObITh paBHOM Hy/II0. B BepxHell Touke

CHJ1a JaBJICHHUA, BRIDQXEHHAaA B HBIOTOHAX, paBHa

)

rje m-——mMacca BOAB B KWIOrpaMMax, v — CKOPOCTb JBHXEHHA
BejépKa, L — aMHa BepéBKU B MeTpax, g — YCKOpeHue cBo6Oz-
Horo najgenus (cuuraiite g =10 M/c?). C KaKkoii MUHKMAaJIbHOMN
CKOPOCTBIO HaZIO BpallaTh BeA8pKO, YTOOL! BOZa He BbUIUBAJach,
€cJIM IIMHa BepéBKHU paBHa 1,6 M? OTBeT BrIpa3uTe B M/C.

A2.3 [2.3. [ins onpegenenus 3¢ppeKTUBHON TeMIepaTyphl 3BE3J HUC-
Nosb3yoT 3akoH Credana—bBosbIMaHa, COrIacHO KOTOPOMY MOIII-
HOCTb M3JyYeHUs HarpeToro Teja P, usmepsiemas B BaTTax, IIps-
MO NPONOPLMOHANbHA UIOIAAU €ro NOBEPXHOCTH U YeTBEPTOH

CTENEHW TEMIIEPATYPHI:

P = oST*,

_ B
rae 0 =5,7-1078 " TK4 — IIOCTOsAIHHAA, oAb S usMepseTcsa

B KBaZIpaTHEIX MeTpax, TeMieparypa T — B rpaziycax KenbBurHa,
a MOIIHOCTb P — B BaTTax. I3BeCcTHO, 4TO HEKOTOpas 3Be3/a uMe-

eT IUIoWiazb MTOBEPXHOCTH S = % +10%° M2, a usnyyaemas ero

MOIIIHOCTb P He MeHee 4,56 102% Br. OnpezenvTe HauMEHbILYIO
BO3MOXKHYIO TEMITepaTypy 3TOH 3Be3Abl. [IpuBeAUTe OTBET B rpa-
Aycax KesbBuHa.

O6pasel] HAMUCAHUA:
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Juazrocmuueckas paboma 2 OTBeTHL

A12.4. Tlepea ornpaBKoil TEINOBO3 U3JaJ I'YIOK C YaCTOTOH f = A2.4

=390 I'u. YyTh no3sxe U3zaj ryAOK MoAbe3Kaloluil k mwiatdop-
Me Teru1oBo3. U3-3a addexTa [omiepa yacTora BTOpPOro ryaxa f

6onblie TIEPBOTrO: OHa 3aBHUCUT OT CKOPOCTH TEILIOBO3a IO 3aKOHY

fo) = o

1-%

TZle ¢ — CKOpOCTb 3ByKa B Bo3Zyxe (B M/c). YesioBeK, CTOAMME Ha
wiat$opme, pa3iMyaeT CUrHaIB! IO TOHY, €C/IM OHU OTIMYAIOTCA
He MeHee ueMm Ha 10 I'l. Onpegenute, ¢ KaKoi# MHHUMaIbHOU
CKOPOCTbI0 MPUO/IIDKAICA K IUIaTPOpMe TEIUIOBO3, EC/IU YeI0BeK
CMOT" Pa3/IM4MUTh CUTHAJIBL, a ¢ =320 M/c. OTBeT BBIpA3UTE B M/C.

A2.5. Tipu pBuKeHUM pakeThl €€ BUAMMAS IS HEIIOABIKHOTO

HabmrozaTess AMWHA, U3MepsieMas B METpax, COKpallaeTcs 10 3a-
KOHY

l=lo 1—_2‘,

rae lo =25 M — avHa nokosulelica pakersl, ¢ =3 - 10° xm/c—
CKOpOCTb CBETA, a ¥ — CKOPOCTh pakeTHl (B KM/c). KakoBa Aomk-
Ha ObITh MUHMMaJIbHAA CKOPOCTb DaKeTHl, YTOGH e€é Habmiozae-
Masi JjIMHa cTajia He 6osnee 24 M? OTBET BbIpasUTe B KM/C.

J12.6. B xoge pacmaja paguOaKTMBHOTO H30TONa ero macca

YMEHBILUAETCS 110 3aKOHY

m(t) = my-277,

rae my — HayajbHad Macca U30ToMa, t — BpeMs, Npoliejuiee oT
Havasa pacnajga, T — nepuoj noxypacnaga B MHHyTax. B sa6o-
paTOPHH NOJIYyYWIM BelliecTBO, cogepkaiee m, = 20 Mr usoTona
KUCJI0OpoAa-15, rmepuoj, noaypacnazga koroporo T =2 MUH. B Te-
YeHHe CKOJNbKMX MUHYT Macca H30TOma kucaopoza-15 6yzer He
meHbmie 10 mr?

A12.7. Haxoas1uuiicsi B BOJE BOAOJIA3HBIH KOJIOKOJ, COAEpXKalui A2.7

B HayaJbHBIH MOMEHT BpeMeHU v = 2 MOoJA Bo3zyXa o6béMoM
Vi =18 J1, MeajieHHO OIyCKaI0T Ha AHO BoAoéma. IIpu aToM mpo-

HCXOAUT U30TEPMUYECKOE CKATHe BO3ZAyXa 10 KOHEYHOro 06béMa
V,. PaGoTa (B AK0y/1sX), cOBEpILaemas BOZAOM [PH CKAaTUH BO3LY-
Xa, onpeAeseTcsa BhpaKeHueM

Vi
A= avTlog, 7,
2 O6pasel] HanUCaHUA:
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OTBeTHI: Huaznocmuueckasn paboma 2

rae a =9,15 —nocroauHan, a T =300 K— reMnepartypa BO3Ay-
xa. Kako#i 06béM V, (B JinTpax) cTaHeT 3aHMMAaTb BO3AYX, €CAH
MpH CKaTHH rasa 6bpUla coBepiieHa pabota B 10980 x?

2.8 J2.8. Tlpu 6pocaHny MsA4a MO/, OCTPHIM YIJIOM @ K IUIOCKOH T'OpH-
30HTa/JIbHOM MOBEPXHOCTH 3€MJIY €r0 BpeMA B MONETe, BhIpaXkeH-

HO€ B CEKYH/JaxX, paBHO

_ 2ygsina

T2
Ipu xakoM HauMeHbIIEM 3Ha4YeHWHU ymia a (B rpajycax) Bpe-
Ms B nonére 6yaeT He MeHblre 1,9 cekyHA, ecd M4 6pocaroT
¢ HavyaJbHOH CKOPOCThIO vy = 19 M/c? CuuraiiTe, YTO YCKOpEeHHE
cBo6oAHOrO MaZeHus g =10 m/c?.

A2.9 Z2.9. Ha pesnbcax crout rwiardpopma. CKeHT60PAUCT NpHIraeT Ha
Heé€ CO CKOPOCTBIO v =8 M/C N0oJ, OCTPHIM YIJIOM & K peabcaM. OT

TOMYKa n.nar¢opma HayMHaeT €XaTb CO CKOPOCThIO

m
m+M

rge m = 70 xr—mMacca ckeiirbopaucra co ckedrom, a M =
=490 kr — Mmacca rwiat$opMsl. TTog kKakuM HauGOMBUIMM YIJIOM O
(B rpagycax) HY>KHO IpbIraTh, YTOOBI pa3orHaTh IUIATGOPMY AO
CKOpPOCTH He MeHee yeM 0,5 m/c?

u= vcosa,

A2.10 J12.10. KaTep fo/mkeH nepeceyb peky UpuHo# L = 90 M Tak, yto-
6Bl IPUYJIUTh TOYHO HANPOTUB MecTa OTNpasiaeHuA. CKOpoCTh
Te4yeHHA pekd u = 1,5 M/c. BpeMs B NyTH, U3MepAEMOE B CEKYH-

Jax, paBHO

—'Lcta
=7 ga,

IZle @ — OCTPBIN YOI MeXAY OChIo KaTepa U JuHuel Gepera (cM.
puc. Ha ¢. 59). [Tog kakuM MUHMMAJBLHBIM YTJIOM & K 6epery Hyx-
HO HalpaBUThb KaTep, 4TOOB BpeMs B ITyTH ObUI0 He bosbiue 60 c?
OTBer AaiiTe B rpajycax.

O6pa3zen HaUCaHUA:
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JuarHocTnyeckas pa6ora 3

A13.1. TIpu remnepatype 0 °C penbc uMeeT AMuHY [y = 20 M. Ipu
BO3pacTaHUH TeMMNepaTyphl IPOMCXOAUT TEIUIOBOE pacliMpeHHe
peJibCa, U ero AJIMHa, BRIpOKEeHHasA B METPax, MEHSIETCA 110 3aKOHY

It =LA+a-t?,
rae a=1,2-107° (°C)~! — koadpdunmenT Termrosoro pacuupe-
HuUA, t° — Temmepartypa (B rpagycax Llenscus). Ipu kakoit TeM-
neparype peibC yANTHHUTCA Ha 6 MM? OTBeT BeipasuTe B rpafycax
Lenbcus.

A13.2. Eciin goctaToyHO GHICTPO BpalaTh BEAEPKO C BOAOH Ha Be-
PéBKe B BEPTUKaJIbHOM IUIOCKOCTH, TO BoZa He OyAeT BbUIMBAThCS.
1pu BpaleHuH BeA€pKa CiIa AaBJeHNUA BOJABI HA AHO He OCTaETCA
MIOCTOSIHHOI: OHAa MaKCHMaJIbHa B HIDKHEH ToukKe 1 MMHUMAaJIbHA
B BepxHel. Boga He GyzeT BbUIMBAThCA, €CIH CHIa e€ JaBJeHHUS Ha
LHO 6yZeT MoNOXUTEIbHOM BO BCEX TOUKAX TPAE€KTOPUH, KpoMe
BEepXHeli, rje oHa MOXeT ObITh paBHOI Hymo. B BepxHeil Touke
CHJa JaBJI€HHA, BbIpDAXKEHHAas B HbIOTOHAX, paBHa

2
\4
P=m (T - 8) ,
rZJe m—Macca BOAbl B KWIOrpaMMax, v — CKOPOCTh ABHIKCHHUA

Befi€pka B M/c, L — JyIMHa BEPEBKM B MeTpax, g — yCKOpeHue
cBo6GoaHoro nmazenus (cumraitre g =10 m/c?). C Kakoil MMHH-
MasibHOH CKODOCTBIO HaZ0 BpamiaTh BeAEpKO, YTOGH BoAa He Bbl-
JMBaach, eIy AJIVHA Bep€BKH paBHa 1,225 mM? OTBeT BEIpasuTe
B M/cC.

A3.3. IIna onpexenenus 3¢dekTUBHON TeMIeparyps! 3BE3] HC-
oMb3y10T 3aKOH CredaHa—bBosnblIMaHa, COrIacHO KOTOPOMY MOIII-
HOCTb M3/JIy4YeHHA Harperoro reja P, H3mepseMad B BaTTax, Nps-
MO TIPONOpHHOHAJbHA IVIOIIaAX €ro NOBEPXHOCTH U YETBEPTOMH
CTETIEHH TeMIIEPATYPHI:

P = 0ST?,

- B
roe 0 =5,7-10 8 2 TK4 — IOCTOAHHAA, IIoMaAb S U3MepsAeTca
B KBaJ[paTHHIX MeTpax, TeMneparypa T — B rpaaycax KeabBuHa,

a MOIIHOCTb P — B BaTTax. M3BecTHO, YTO HEKOTOpas 3Be3fa HMe-

€T IUIOIAaZAb TOBEPXHOCTH S = L q02 M2, a M3nTy4aeMas elo
p. 648 UVA

MomHocTb P He MeHee 1,824 - 10%° Br. Onpezie/iuTe HAUMEHBIIYIO
BO3MOXHYIO TeMIIepaTypy 3Toii 3Be3/bl. [IpiBe/uTe OTBET B rpa-
Aycax KenpBuHa.

A3.1

OTBeTHI:

A3.2

/3.3

O6pasel HanycaHUs:

z
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OTBeThL: Huaznocmuueckasn paboma 3

A3.4 [3.4. [ nonydeHUst Ha dKpaHe YBEJIUYEHHOTO HM306paKeHUs
JIaMIIOYKU B J1abOpaTOPHHM HCITONb3yeTcsa coOuparomas JIMH3a
¢ raBHbEIM QoOKycHEIM paccrosHueM f =50 cM. Paccrosiue d,;
OT JIMH3BI 0 JIAMIIOYKU MOXET U3MEHAThCA B IpeAenax oT 60
70 80 cm, a paccrosHue d, OT JIMH3B JO 3KpaHa — B Ipejejax
ot 120 g0 150 cM. Miso6parkeHue Ha 3KpaHe GyJeT YETKHUM, €CIU
BBIIIOJIHEHO COOTHOIIEHKE

1 1 1

4tL T
VYKaxuTe, Ha KAKOM HaMMeHbIIeM PacCTOSHUHU OT JIMH3BI MOXHO
MIOMECTHUTh JIAMITOYKy, YTOOb eé m3o6pakeHHe HA dKpaHe GbUIo
4é€TkUM. OTBET BbIpa3uTe B CAHTHMETPAX.

A3.5 A3.5. Tlpu gBKEeHUM pakeThl e€é BUAMMAs A HEITOABHXHOIO

HabmofaTeNs ANHa, H3MepsieMas B MeTpax, COKPAaIaeTcs 1o 3a-
KOHY

rae lp =50 M— piMHa nokosieicsa pakeTs, ¢ =3 - 10° kM/c—
CKOPOCTb CBETA, a V — CKOPOCTh paKeThl (B kM/c). KakoBa Zo/mxk-
Ha 6bITb MUHHUMAaJIbHAA CKOPOCTb PaKeThl, 4ToOb eé Habmroaae-
Mas AJMHA cTaja He 6osee 48 M? OTBeT BHIpa3uTe B KM/C.

A3.6 /13.6. B xozme pacmaja paZMOakTHMBHOIO H30TONIA €ro macca

yMEHbIIAeTCA 110 3aKOHY
m(t) =mgy-27T,

rie my— HadaJbHasA Macca U30TOINa, ¢ — BpeMs, IIpoIeJIee Ot
Hayasa pacnajga, T — nepuoa nonaypacnaja B MUHyTax. B mabopa-
TOPHH NOJYYWIH BElIeCTBO, cofepkairee mg =100 MKr u3oTomna
KHCI0poga-15, nepuoA nosypaciiaga koroporo T =2 MuH. B Te-
YeHHe CKOMbKHX MHUHYT Macca U30TOIa KUCAopoAa-15 GyzeT He
MeHblue 12,5 Mxr?

A3.7 A13.7. Haxopsamuiica B Boge BOZOJIA3HbIM KOJIOKOJ, COAEpKaIuit
v =4 MoJIs1 BO3JyXa IIpYU JaBjleHUuH p; = 1,5 arMocdephl, MeaieH-
HO OITyCKalOT Ha AHO BogoéMa. [IpM 3TOM IPOUCXOAUT H30TEP-
MHYeCKOe CKaTHe BoaAyxa. PaboTa (B [xOynfAx), coBepllaeMas

BOJOH TIIpY COXaTHUH BO3AyXa, ONPEAC/IAECTCA BHIpAKEHUEM

A =avTlog, 32-,
O6pasen HanMCcaHUA: P

A g
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JAuaznocmuueckan paboma 3 OTBeTHI:
rae a=9,15 — nocrosiHHas, T = 300 K — TeMnepartypa Bo3gyxa,
p; (aTM) — HayasibHOe JaBl€HHE, a p, (aTM) — KOHEYHOe AaB-
JIeHHe BO3JyXa B KoJoKosae. JIo Kakoro Haubosbilero AabjeHusA
P> (B aTM) MOXKHO CKaTh BO3ZAYX B KOJMIOKO/E, €CU NPU CKATHH
BO3Zyxa coBepuiaeTca pabora He 6osee yeM 10 980 x?

[3.8. Ilpu 6pocasuy MAYA IIOA OCTPHIM YIVIOM A K TUIOCKOH ropu- A3.8

30HTAJILHOM IIOBEPXHOCTH 3€MJIH €0 BpeMA B NONETE, BHIPAXKEH-
HOe B CEKyHAAaX, PaBHO

_ 2yysina

T
Ilpn KakoM HauMeHblIeM 3Ha4eHUHU yrnaa a (B rpajgycax) Bpe-
Ms B nojiéte GyAeT He MeHblIe 2,5 CeKyHA, eciM MAY 6pocaloT
¢ HavyaJIbHOM CKOPOCTBIO V, =25 M/c? CumTaiiTe, YTO YCKOpEHHE
cBoOoAHOro nageHus g=10 m/ 2.

ZI3.9. Ha penbcax crout 1wiatpopma. CkeiiT60pAUCT NpEIracT Ha A3.9

Heé CO CKOPOCTBIO v = 6 M/C IOZA OCTPHIM YIJIOM a K pejibcaM. OT
TOMYKa IU1aT$hopMa HauMHAET eXaTb CO CKOPOCTBIO

m
m+M

rae m = 70 kr—Macca ckeiT6opaucra co ckefitom, a M =
=350 kr — Macca I1at$opMsi. [104 KakuM HaKBGOJBIINM YTJIOM O
(B rpaaycax) HyXHO NpbiraTh, 4To6bl pasorsHarb miargopMy zo
CKOpOCTH He MeHee yeM 0,5 m/c?

Z13.10. Katep momkeH nepecedyb peky mmpuHoi L =100 M Tak,

u= vcosa,

A3.10

9To6bl MPUYANUTh TOYHO HANPOTHB MecTa OTNpasieHHA. Cko-
pocThb TeueHus pexut u = 0,8 m/c. Bpema B myTH, UaMepseMoe

B CEKyHZaX, paBHO
L
= Scga,

I7ie & — OCTPHII YToJ MeXZy OChIO KaTepa U JuHuel 6epera (cm.
puc. Ha ¢. 59). TToa KakiM MUHHMaJIBHBIM YIJIOM O K Gepery Hyx-
HO HalpaBUTh KaTep, YTO6H! BpeMs B IyTH 6bU10 He Gonbiie 125 ¢?
OTBeT AaiiTe B rpaiycax.

- - —— - - - - - m - - - - - " . - - - % A e 48 = = = % G e me e e . . -

O6pa3sen HanmXCaHHA:
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OTBeTHI

JunarHocTuyeckas pabora

1.25. 2.90. 3.4000. 4.7. 5.5000. 6.20. 7.30. 8.30. 9.60. 10.45.

TpeHupoBouYHas pa6oTa 1

1.37,5. 2.50. 3.75. 4.25. 5.4000. 6.5000. 7.4000. 8.3000. 9.1. 10.14.

TpenupoBoyHas pa6ora 2

1.8 2.12. 3.8 4.10. 5 2. 6.25. 7 27 8. 28 9.60. 10.120. 11. 50.
12.25. 13.1,4. 14.16. 15.1,8. 16.2. 17.500. 18.200. 19.300. 20.400.

TpenupoBouyHas pabora 3

1. 0,5. 2. 0,6. 3. 0,7. 4. 0,8. 5. 5000. 6. 4000. 7. 4000. 8. 9000. 9. 9000.
10.10000.11.0,9. 12.1,2. 13.0,3. 14.1,5. 15.0,4. 16.2,;5.

TpenupoBouHas paGoTta 4
1.35. 2.42. 3.40. 4.50. 5.5. 6.6. 7.15. 8.5. 9.4. 10.8.

TpennpoBoyHas pa6ora 5

1. 6050. 2.7200. 3.4500. 4.6250. 5.180000. 6.240000. 7.240000. 8.240000.
9.1,25. 10.1,8.

TpenupoBouHas paGora 6
1.0,008. 2.0,064. 3.0,125. 4.0,008. 5.30. 6.30. 7.45. 8.8. 9.2. 10.0,5.

TpennpoBouyHas pabora 7
1.30. 2.40. 3.9. 4.2,25. 5.3. 6.2. 7.5. 8.30. 9.6. 10.5.

TpenupoBoyHas pabora 8

1. 30. 2.30. 3.30. 4.30. 5.60. 6.60. 7. 60. 8. 60. 9.60. 10. 60. 11. 60.
12.60. 13.45. 14.45. 15.45. 16.45. 17.60. 18.50. 19.30. 20.30.
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Omsembl

AunarsHocTryeckue paGoTsl
Junarsocrudeckas pa6ora 1
1.50. 2.9. 3.0,2. 4.48. 5.12500. 6.0,064. 7.37. 8.30. 9.60. 10.45.

JuarHocruyeckas pa6ora 2
1.9. 2.4. 3.10000. 4.8. 5.84000. 6.2. 7.4,5. 8.30 9.60. 10.45.

JuarHocTtudeckas pabora 3
1.25. 2.3,5. 3.12000. 4.75. 5.84000. 6.6. 7.3. 8.30. 9.60. 10.45.
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