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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2013/14, 3aknouutenbHbI 3Tan, 9 Knacc

BesonacHas AUCTaHUMSA MeXAY aBTOMOGUNAMM

CunTtaeTcsi, YTO MMHMMaJIbHOE 6e30T1acHOe pacCTOsIHME MeXIy aBTOMOOWISIMY (MUHMMAJIbHAST TN~
CTaHIMS) MOXKET ObITh paccuMTaHa 1o (opmysie «IoJI0BMHA CKOPOCTU B MeTpax». Hampumep, mpu
IBVDKEHUY CO CKOPOCThIO 60 KM/U MMHMMAaJIbHAsI Oe30macHast [ucTaHuus 6ymeT paBHa 30 M, a mpu
IBVKEHUM CO CKOPOCThIO 90 KM/U OHA COCTaBUT 45 M.

JIBa OJMHAKOBBIX aBTOMOOWIISI IBVKYTCS TI0 MPSIMO¥ OPOTe OAVH 3a IPYTUMM C OJMHAKOBBIMU CKO-
POCTSIMU, TIPUUYEM AVCTAHIIVS MEKAY HUMY B TOYHOCTM MUHMMAajIbHas 6e30macHas. JIoImyCcTUM, UTO
TepBbIii 13 aBTOMOOMITEl Hauas cOpachIiBaTh CKOPOCTD, 1 Uepe3 HEKOTOPOe BpeMs OCTaHOBMIICS. Bo-
IUTEIb BTOPOTO aBTOMOGMIIS CpearupoBasl Ha 3TO CITYCTSI HEKOTOPOE BpeMsi ¢ i TOYHO TaK JKe Haval
cbpachIBaTh CKOPOCTh A0 MOITHOM OcTaHOBKM. HO ecsii 661 BTOPOT BOOMUTENb He CpearnpoBal 10CTa-
TOYHO GBICTPO, TO ABTOMOOWIIM CTOJIKHY/IUCH Ob1. HaiimyTe MakCcMMaIbHOE BpeMSI peaKIMy BOIUTEIS
t, Ipy KOTOPOM (popmyJia «ITOJIOBMHA CKOPOCTY B MeTpax» TapaHTUPYeT, YTO aBTOMOOM/IN He CTOJIK-
HYTCSL.

t=L/v=18c.

Kannu ¢ BeTku 1 newexon

C BeTKM mepeBa, pacroyioKeHHOI Ha BbicOoTe H = 5 M, ¢ MHTepBajioM 7 = 0,5 C OTPbIBAIOTCS KaTIn
BOZBI M MaAarT Ha TpoTyap. C KaKoii MMHMMAJIbHOM CKOPOCThIO V' OO/DKEH UATU XYoo Ieliexo,
YyTOObI, HE 3aMOYMBIINCH, IPOCKOYNTH OMacHoe MecTo? CUMTaTh, UTO poCT memiexoma h = 180 cMm,
ovameTp ero musinbl D = 30 cM, mmprHa mara L = 60 ¢M, 60TUMHKM B KPaitHMUX TOJI0KEHMSIX T10 TO-
PU3OHTA/IM BBICTYIAIOT M3-TIOA, IUISITIBI CUMMETPUYHBIM 06pa3oM, yCKOpeHye CBOOOIHOTO MaieHus
g = 10 m/c?. ConpoTuBIeHeM BO3ayXa IIpeHe6pedb, 60TUHKY CUMTATh TOUCUHBIMM!

V =D/ =0,6 m/c.

3 Ky6 Ha npyxuHe B Bope

B cocyne ¢ Bomoii iaBaeT Ky6 maccoit m = 2048 T, OH IIpUKpPeIieH KO JHY MPYKMHOI, IPYroil KOHel|
KOTOPOI1 MIpUIIeIIeH K LEHTPY HIDKHel TpaHu Kyba. BHavasie mpyskuHa HaXoguTcsl B HepedopMu-
POBAaHHOM COCTOSIHUM, & POBHO TTOJIOBMHA Kyba BBICTYIIaeT HaJl BOJOI, IpUYeM ueTbipe ero pebpa
BepTUKaIbHbIL. [Ipolien 1oxab, M ypOBeHb BOIIbI B COCYye BbIpoC Ha h = 20,48 ¢cM, a BOAa oKasanach
KaK pa3 Ha YpOBHe BepxHeit MoBepXHOCTH Kyba. OmnpenennTe yaauHeHne Al IPY>XKUHBI U CUITY YIIPY-
roctu Fynp, € KOTOPOJ NPY>XKMHA BO3JelicTByeT Ha Ky6. CunTaiiTe, 4TO IIIOTHOCTD BOAMI pp = 1 r/cm?,
a yCKopeHue cBO60IHOro majeHus g = 10 m/c?.
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Al — 12,48 CM, Fynp — 20,48 H.

MpoTouHbIii BogOHarpeBaTenb

[TpoTOuHBIi HATpEBaTEIb BOJbI COCTOUT U3 TPYOBI AAMHOI L = 8 M, ITOIIepeuHOe ceueHne KOTOPOii
TMIpe/ICTaBIIsIeT COOOIE MPSMOYTOMBHUK pazMepamiu a X d. CTeHKM pazmepamu L X a CielIaHbl U3 MeTas-
J1a, a pasmepamu L x d — U3 gusnekTpuka. Harpes Bogbl OCYIIE€CTBISIETCS S€KTPUIECKMM TOKOM,
IIJISI 4eTO K MeTa/TMYeCKMM CTeHKaM MPUKIAIbIBA€TCS MOCTOSTHHOe HatipspkeHue U. Omnpenennte,
KaKMM J0/DKHO OBITh 3TO HaMpsKeHMe JJIs1 TOTO, UTOOBI YCTPOIICTBO 0becIieunBaio HarpeB g = 600
JuTpoB BoAbl B yac ot 10°C mo 35°C, ecnmn a = 40 cm, d = 2 cM. Vcrionb3yeMas B Harpeparese Boaa
MMeeT CJIenyle XapaKTepUCTUKA: TVIOTHOCTb p = 103 Kr/M3, yienbHas TermioeMKocTh ¢ = 4,2-103
Ik/(kr-°C), yoenbHOe compoTtuBieHne X = 10 OM-M. TeruioeMKOCTbIO TPYOBbI ¥ TIOTEPSIMU TETLIOThI
rpeHe6peyb.

U ~ 33 B.

) reonesnueckan pakera u 3Byk aBuratens

Teomesuyeckas pakeTa CTapTyeT 0 BePTUKAIM U IBUKETCS C yCKOpeHueM a = 50 m/c2. Yepes HeKO-
TOpOe BpeMsi ITPOUCXOAUT OTceuka (IpeKpaileHne paboTsl) ABUraTess. 3ByK Ha 3emJie B TOUKe cTap-
Ta mepecTaj ObITh CJIBIIIEH CITYCTS BpeMst 7 = 1 MuH 55,5 ¢ mocye crapra. Kakyio ckopocTs V mipro6-
pesn yCTaHOBJIEHHBIN Ha pakeTe MCCIe0BaTelbCKUIT 30H, K MOMEHTY OTK/IoYeHus asuraresns? Ha
KaKyl MaKCUMMaJIbHYIO BbICOTY H OH nmomHuMeTcs? CKOpOoCTh 3ByKa MPUHSITh paBHOM ¢ = 330 M/c,
ycKopeHue cBo60AHOro nagenus g = 10 M/c?. ConpoTuBIeHMEM BO3AyXa M U3MEHEHMEM BeINUMHbI
g C BBICOTOJ IpeHebpeyb.

2
Vec| 1+ 1) =1650 m/c; H = 163,35 km.
C

3 Ha6op BbicoTbl camMonéTom

YcnemHsiii Ou3HecMeH VMiBaH MuxaiaoByy peli IopagoBaTh CBOE MOApacTaiollee uaso Ioe3aKoi
Ha HoBBIV rof B Terible CTpaHbl, Ky[a IMOJIET Ha caMoJieTe 3aHMMaJ goiarme 8 yacos. [Toka camoneTt
HabMpaJs BBICOTY, T1ara paccKasbIiBasl ChIHY,

YTO pacxoj, TOIIMBA UX caMoJjieTa Ipu B3yieTe paBeH 14040 Kr/4, 1 3Ta BeIuuyrHa 00Jbllie, YeM IIpu
oJieTe Ha HeM3MeHHO BbICOTE C ITOCTOSIHHOM CKOPOCTBIO;

yto KI1[I nBuraTesnei Ha B37eTe COCTABAIET MpUMepHO 12%;

YTO CaMOJIeT OCHAILeH YeThIPbMS IBUTATENISIMM C CUJION Tsiry o 127,4 KH KaXkablit;

UYTO Macca MOJIHOCTBIO 3arPY>KEHHOTO U 3alpaBJeHHOro camosietra paBHa 208 TOHHaM;

U, HAKOHEIl, YTO yAeJbHas TeIVIOTa CTOPaHMsI aBMAllMOHHOTO TOM/IMBA paBHa 43 MIK/KT.

[ToBecTBOBaHME MIPEPBAIOCH COODOIIEHMEM ITMJIOTA O TOM, UTO CAMOJIET IBUKETCS Ha BbicoTe 8230
M CO CKOPOCTBIO 936 KM/u. YcraBiumii MiBaH MuxaiiIoBU4 3aK/IIOUMIT: «A Ternepb, CbIHOK, UTOOBI He
paccIabisiThCSl OT yUebbl paHbIlle BpeMeHM M He CKy4yaTh, BbIOepU HeOOXOAMMbIe TaHHbIE U3 TeX,
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KOTOpbIe 51 Te6e COOOIIMII, ¥ MOCYMUTAM, CKOIbKO CEKYH/ ITPOIOJIKAICS HAaO0P BBICOTHI CAMOJIETa».
ITomorute cbiny Bana MuxaiioBuya CIipaBUTHCS C 3aaHMEM I1allbl.

VMeHbllIeHeM MacChl caMoJieTa 3a BpeMs B3JIeTa MOXKHO ITpeHebpeub. YCKOpeHKe CBOOOIHOrO ma-
IeHMs IPUHATH paBHbIM g = 10 M/c2.

‘ m(2gH + v?)

-100% = 1200 c.
2qun

CocynbKu B MeAHOM KyBLUWHE

V IKeHTIbMEeHa JoMa CTOUT OOJIBIINOI MeIHbIV KyBIIMH Maccoit My = 500 KT ¥ BHYTPEHHUM 00b-
emoM V = 1 m3. [I>KeHT/IbMeH CHSJI ¢ Kpas KPBIIIY COCY/IbKM, YKe HauaBIlye TasiTh, IOJOKIAI UX B
KYBIINH, OO/, TTOKA KyBIIMH oxjaaguTcs Ao 0 °C, M HAOJHWUI €ro A0 KpaeB KUIISITKOM TeMIIe-
patypoii 100 °C. Uepe3 HeKOTOpOe BpeMs YPOBEHb BOJIbI B KyBILIMHE OITYCTUJICS, U I)KEHTIbMEH BT
B Hero el 40 J1 KUMATKA, CHOBA HATIOJIHMB KyBIIMH 0 KpaéB. [Ioce 3TOro ypoBeHb BOAbI B KyBIIMHE
yke He MeHsics. OmnpenennTe yCTaHOBUBIIYIOCS B KYBIIMHE TeMIlepaTypy. TeMmiiepaTypa B KOMHa-
te 20 °C. Teruioo6MeHOM KYBIIMHA C OKPY)KAIOILEi Cpefoil MOKHO mpeHe6peyb. [JIOTHOCTh BOIBI
ps = 1000 Kr/M3, IIJIOTHOCTB JIbZA p; = 900 Kr/M3; yIe/lbHbIe TeIVIOEMKOCTH BOObI M MeOV COCTaBJISI-
10T cg = 4200 IIx/(Kr-°C) U ¢y = 385 [Ik/(kr-°C) COOTBETCTBEHHO, yebHAS TEIlJIOTA IJIaBJIeHUS JIbIa

A = 335 KIK/KT.

t ~ 32,6°C.

€3 Tpu BonbT™MeTpa

JIBa OAMHAKOBBIX BOJIBTMETPA COEAVMHUIN MapasiesibHO, TPETUI BOIBTMETP MOAKIIUMIN K 3TO
KOMOMHAIIMY ITOC/IeA0BATEIbHO, M K KOHIIAM ITOJTyYMBIIIEICS eV TPUCOeIVHUIN U leaIbHYI0 OaTa-
peliky. IIpu 5TOM BOJIBTMETPBI ITOKa3bIBalOT 4 B, 4 B 1 5 B. Kakoe HamnpspkeHme y 6aTapeitku? MoryT
JIV OBITH OJMHAKOBBIMM BCE TPU BOIbTMETPA? UTO IMOKAKYT 3TU 5Ke MIPUOGOPbI, €C/IN X BCE COEANHUTD
MOCJIeIOBATE/IbHO U IMOJIK/IIOUUTD K TOV ke 6aTapeiike? [TokaszaHMs MPMOOPOB CUUTANTE TOUHBIMMU.

HarmpsikeHne 6aTapeiiku paBHO 9 B; Bce Tpy BoJIbTMETpa He MOTYT ObITh OVTHAKOBBIMM; ITPU ITOCTIE-
IOBAaTeIbHOM COEIVIHEHUM OHU ITOKAXYT = 3,43 B, ~ 3,43 Bu ~ 2,14 B.

McToyHmk: MocKoBCKas onnMMnuaga WKoabHMKOB no ¢usnke, 2013/14, 3akntountensHbii 3tan, 9 knacc — ycnosus (1), ycnosus
(2), peweHus (1), pewenuns (2). 3agaum nepeHabpaHbl Ha botay.pro, peweHns — No opULMANBHBIM.
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