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Ne | KpaTKo cyTb 3a4aum PeweHwne OLEHKa | KOMMeHTapui
(ectb nnun
HeT)
1 | KpyroBsas gopora co 6 BepHo. OueHb opurmHanbHoe
cTonb6amm peweHue! (+1 6ann)
2 | PakeTHOe TONANBO HeT 0 PeweHune oTcyTcTBYET
3 lMyna nonagaet B WapuK 4 AONyLLeH paa He3HauYMTeNbHbIX OLWMBOK
4 | Knpnunun 5 BepHo.
5 | KBagpokonTep = 5 BepHo.

OCEeHHUM NucT

dainn npukpenneH




Bonpoc 1 Ha wpyrosoli aopore pacctasneds 20 cronBop, PAccTOAMME MEMAY HOTOPHIMM OOMHAKOBO,
Beinonkes AsToMOBMAb NPOEIHEET PECCTOAHME MEROY ABYMA ctonBamu 23 1 MMHYTY, a8 newexoq
Eann. & NPOXOOMT 3T0 e paccToRHMe 33 9 muayT. [Mycte oT ogHoro wa ctonboe asTomobune K
T OmweTiTe Newexoy OTNPABUAKCE OAHOBPEMEHHD, HO B PadHBbIe CTOpPOHE. CHOAbKD pas asTomobuns u
=enpes NEWex0y, OXa#yTCA BoIne Hakux-Hubyas cTonboB OAHOBPEMEHHD NEPES TEM, KAK NEWEXDE
F'_ﬂ'enamwe_ﬂb BEPHETCA K nepaamy cranby?

EONpoC

DEWEHUE F22DYHEHD § (ha0NE U NOURDENNERD K 2adaqe NeT
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T OTmeTuTe
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PepakTupoBatb
Bonpoc

Ona Toro ytobbl BbINTH Ha KPyrosyo opbuTy 3emam BbicoTOM 250 KM, MCKYCCTBEHHDIN CNYTHUK
pomxeH HabpaTtb cKOPOCTL paeHylo Kak muHumym 8360 m/c. MNpegnonaraeTcs, uTo gna 3anycka
cnyTHUKa Byger ucnonb3osaHa ABYXCTYNEHUATaA PAKETa-HOCUTEND C HUAKOCTHBIM PAKeTHbIM
peuratenem. Mycrtb macca BTOPOI CTYNEHW TaKOW pakeTbl paeHa 60 TOHH, a Macca cnyTHUKa (To
ecTb NonesHou Harpysku) pasHa 15 ToHH. Takke U3BeCTHO, YTO Macca Tonauea cocrasnset 88 %
OT MAcCbl KaXKA0M CTYNeHM.

4) Boibepute nogxogauiee pakeTHoe TonNAMeo (Napy ropouee-oKUC/IMTeNb) U paccunTanTe
obuyyio maccy aawHol paketol. Mpu pacuetax mcnonbsyite dopmyny Limonkosckoro
(oTaenbHO ANA KaAOM CTYNeHW, CYMTan, YTO NONHOe CropaHue Tonauea e Mobolt
cTyneHu nosseonset HabpaTtb NonoBuHY OT Heobxogumol ckopocTu):

V =1IXxIn(M,/M,),
rae V — KOHeuHaa CKOpOCTb IETAaTeNbHOTO annapara;
I — ypgenbHbIt MMNynbc PaKeTHOro Asuratens (OTHOWeEHWe TAMW ABUraTens K
CEKYHAHOMY Pacxoay Macchl TONAMEa);
M, — HayanbHaA Macca NeTaTeNnbHOro annaparta (No/se3Has HarpysKa + KOHCTPYKUMA
annapara + TONAMBO);
M, — KOHEYHas Macca NeTaTenbHOro annaparta (NONe3Han Harpy3ka + KOHCTPYKUMA
annapara).

XapaKTepucTuKky nap AByXKOMMNOHEHTHOrO ToNAMBa

Homep Tonnuea Okucnurens loproyee YaensHsiii umnynsc,
mfec
1 Kucnopop Bogopoa 4194,4
2 Kucnopog, Kepocun (CioH22) 3283,0
3 Kucnopog HecummeTpuuHbii 3371,2
AVMMETUNTUAPAESUH
4 Kucnopog fwgpasuH 3390,8
5 Kucnopopg Ammuak 3165,4
6 Tetpaokcupnuasora Kepocuu(CioHzz) 3028,2
7 Tetpaokcupgguasorta HecummeTpuuHbii 3116,4
AUMETUNTMAPASUH
8 Tetpaokcupauaszora Mapasux 3155,6
9 @rop Bogopoa 4400,2
10 ®Top MmgpasuH 3939,6
11 ®Top Mentabopan (BsHs) 3537,8

2) Hanuwwure ypaBHeHWs PeaKuuii ropeHns Kaxaoro Tonauea uzs tabauup.

peLIeHNA HET



Bonpoc 3 HeSonpwol wapuk maccol M NOROMTCA Ha eepTHRancHoM cronbuke swmcoton h. B uewtp
Benonnes WAPHEE CTRENRIOT W2 py#bA nynelh maccol m Taw, uTo OHa NONagaeT & HEro, NeTA
hank: & IOPHIOHTANEHO CO CHOPOCTESD V. MynA npobueaeT wapwe Hackso3s W yHooUT ¢ coBoR
U CruemeTe weworopyio maccy m' (m’ < M), ovcrpesenwyio y wapwka. Onpegenute paccroamue d, Ha
=erees KOTOPEM MYAR W NPHAMAWAA K HEH OTCTPEAEHMAA MICCH WAPHKA  KOCHYTCA JEMAK, BCAM
I?lenarrv poEaTE MIBECTHO, NTO WAPHK YNAM HA 38MNK HA PACCTOAHMKM 5 oT cronbuka? ConpoTveneHuem Bozayxa
EDNPOC M TREHHMEM LWAPKKA O NOBEPXHOCTE cTonbuea npenebpeut.

PElEHUE 382E0VREHD & (haling U NOURDENNEHo K 3adaqe Ml
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Bonpoc 4 Y Cesbl umeetca scero N 0aMHAKOBLIX KHPNMUEH, U3 KOTOPBIX OH A0AMEH CAOMUTD MAL3NbHYIO
S=nonwex creHy. CTeHa CUMTAETCA MAEANbHON TONBKO B TOM CNY4ae, eCH ee OCHOBaHWe — 3T0 PRZ M3 M
Bann:s WTYK UENbiX KUPNWUen, NPUCTABNEHHDbIX APYr K APYry TOPUamMK, 3 B KaXKZOM Nocnegyowem
T Omwervme BEPXHEM CNOE KUPNUYEH POBHO HA OAMH MEHBIIE, YEM B NPEABIAYLLEM HItKHEM (cM. npumep
BoApoe MACANLHOM CTeHtt u3 N = 9 kupnuuel Ha pucyHke). MAeancHsie CTeMb KaKOH BbicoTel H
l?e.u.a S— CMOXET CAOXUTL Baca Tak, uTobbl y HEro He OCTaNOCh NULWHKMX KUpnNUJen, ec1+a N =1023, a
Eonpoc BbICOTa KMpNWua pasHa 7 cm? [lposeguTe aHaNMTHUECKOE PelWeHue 33[4auM ¥ CoCTasbre

HOMNBIOTEPHYIO NPOrpaMmy ANR NOAYUYEHUR OTBETA.

PEWEHUE 382DYEHO € (haUne U NPUKPENNEHO K 380a4e NeT
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Ha KBagpokonTtepe ycTaHOBAEH AATHMK, KOTOPbIM CMOTPWUT BEPTUKANbHO BHWU3Z M CKaHWUpyeT
NOBEPXHOCTb Ha Hanuume Touku B. Yron obsopa aatumka 30 rpagycos. Keagpokontep netur
rOPU30OHTA/IbHO A0 TeX Nop NOKa Ha rpaHmue yrna obzopa gatumka He nonagaer Touka B. B ator

MOMEHT OH Ha4MHaeT CHMKATbCA.

ANropuTM aBTOMATMHECKOW MOC3AKM KBAZPOKONTEepa C BbicoThl L 8 onpegeneHHyio Touky B
MOKHO onucaTb cnegyiowmm obpasom (Bce yHacTKu Nyt NPAMOAMHENHDBIE U NPOXOAAT TOYHO

Hag ToukoM B):

1. Korga s yron ob63opa gatumka nonagaer Touka B (oHa okasbisaetca Ha rpaHuue yrna
o6z0pa) TO OH HauMHaeT NPAMONMHEeNHOe cHuxeHue nog yraom 20 rpagycoe K
ropm3oHTy co ckopoctbio 10 Mfc, npoxogut TouHO Hag Toukoum B u npogonkaer
OBUKEHME A0 Tex Nop noka Touka B He okawerca Ha rpanuue yrna ob3opa gatumka c
NPOTUBONONOKHOWM CTOPOHDI.

2. B TOT MOMEHT, KOrAa Touka B nokupaer yron obaopa AaTumKa, NON3Aas Ha ero rpaHuuy,
KBAaApPOKONTEP  MIHOBEHHO  OCTAHAB/NMBAETCA M HAUMHAET  CHWMEHMe B
NPOTMBONONOKHYIO CTOPOHY (T.e. 8 CTOpoHy Touku B), coxpawss npexHue yron (20
rpapycoe) u ckopoctb (10 m/c).

3. CneumanbHbIM 4aTUMK OTCNEKUBAET BCE TOUKU U3MeHeHUA Tpaektopuu (4,, 4, .., A,
Ay, ), @ BOPTOBOM BBIMMCAMTEND CUUTAET BPEMA NPOXOMKAGHWUA MEXAy ABYMA
nocneaHMMmn Toukamu. B Tom cayuae, ecam Bpema mexay ABYMA NOCNEAHUMM
NPOMAEHHBIMM TOYKAaMWU W3MEHEeHUA TPAeKTOPUM CTAHOBUTCA MeHee 5 cekyHg,
KBAApPOKONTEp MEHART U Yron CHWKeHus (Tenepb oH craHosutca 10 rpagycos), n cBoiO
CKOpOCTb gsukenus (5 m/c).

4. KeafpoKONTep nNPOAOMKAET CHWKEHME C HOBbIMM MapameTpamMu U C NPEXHUM
anropuTMOM A0 Tex Mop MoKa Bpems NPOXOXAEHWA MeXAy ABYMA TOUKAMMU He CTaHer
meHee 3 cekyHa. B 3TOT MOMEHT ONATb MEHAETCA Yron (CTaHOBUTCA pasHbiM 5 rpagycam)
1 ckopocTb (3 m/c).

5. Mpouecc cHUMKEHUA NMPOZOMKAETCA A0 Tex NOp MOKAa BPeMA MNPOXOXAEGHWUA Mexay
ABYMA TOUKaMM HE CTaHeT meHee 2 CeKyHZ. B 3TOT MOMEHT KBagpoKoNTep HauuHaer
BEPTUKaNbHOE CHUMKeHUe A0 ebicoTbl 0 MeTpoe co ckopocToio 0,5 m/c.

Heobxogumo HanucaTh NpOrpammy, Peanusyiollylo BbIYUCAEHWE OCHOBHBIX NapaMeTpos
cHUXKeHUuA (ana L=1000m):

A) Ha KaKoM BbICOTE OT 3eMnU NPOM3OMAET KaXpoe M3MeHeHWe CKopocT (onucaHHoe B
nyHKkrax 3, 4u 5).

B) Cronbko notpebyer BpemeHu Ana CHUKEHMA KBagpoKonTepa u3 Touku A B Touky B no

panHomy anroputmy? Kak ganeko ot Touku B npusemnutcs ksagpokontep?

B) [lo Kakoro uHTepsana epeMeHu (NPOXOXAEHMA MEXAY ABYMA TOUKaMKM) HAZ0 NPOAOAKATL
BbinonHeHune l'l.4, 'JT06bl npu nepexoae K n.5 oTknoHeHue npuzemnuelleroca annaparva ot
Touku B 6bino menee 1 metpa?

MNpumeuanue: nporpamma FOMKHA COAepaTb KOMMeHTapuu, obecneunsaowme NOHUMaH1e
anroputma pabotbl nporpammei.

peuienue 3azpyxiceHo 6 gailne u npukpenieHo K 3aoave Nel




/lpemienue npeacTaBieHo Ha si3bike C++
#include <iostream>
#include <vector>

using namespace std;
const double EPS=1e-8;
int main(){
double 1(1000),11,d,d1,phi(30),a(20),v(10),t, time(0), tau(0);
t=tan(phi/2);
d=I*t;
while(tau>=5){
11=I*(1-tan(a)*t)/(1+tan(a)*t);
tau=t*(l+11)/(v*cos(a));
I=I1;
d=I*t;
time+=tau;

cout<<l<<endl;

a=10, v=5;

while(tau>=3){
11=I*(1-tan(a)*t)/(1+tan(a)*t);
tau=t*(I+11)/(v*cos(a));

I=I1;

d=I*t;

time+=tau;

}

cout<<l<<endl;

a=5, v=3;

double A=5, V=3, L=I, D=d, Tau=tau, Time=time;
while(D>=1){
L1=L*(1-tan(A)*t)/(1+tan(A)*t);
Tau=t*(L+L1)/(V*cos(A));
L=L1;

D=L*t;

Time+=Tau;

}

while(tau>=2){
11=I*(1-tan(a)*t)/(1+tan(a)*t);
tau=t*(I+11)/(v*cos(a));
I=I1;

d=I*t;

time+=tau;

}

cout<<l<<endl;
cout<<time<<endl;
cout<<d<<endl;
cout<<Tau<<endl;

return O;
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