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Ne | KpaTKo cyTb 3a4aum PeweHwne OLEHKa | KOMMeHTapui
(ectb nnun
HeT)
1 | KpyroBsas gopora co dann 5 BEpHO
ctonbamum
2 | PakeTHOe TON/INBO HeT 0 PelweHune otcyTtcTByeT
3 lMyna nonagaet B WapuK daiin 4 Psp HecywecTBeHHbIX OLMOOK
4 | Kupnuum daiin 5 BEPHO
5 | KBagpoKonTep = OCeEHHUN 4 OTcyTCcTBYET MaTEMaTHYECKaA

NCT

mMmozaenb, ob6bacHAWan Gopmybl
KOTOpPbIE NOJIOXKEHbI B OCHOBY
nporpammoi.

dainn npukpenneH




Bonpoc 1 5

Ha wpyrosoii gopore paccrasneno 20 cronfos, paccTomHne Memgy HOTOPBIMM OAMHAHOBO.
Bunonues AetomoBuie npoesmasT paccToAHMe memay Aeyma cronBamu 2a 1 MUMYTY, a newexog
Bann: § NPOXOAMT 3TO He PaccToRHWe 3a 7 muHyT. [lycTe oT ogWoro ws ctonbos asTomobuib w
¥ Ommetirs Rewexos OTNPIBMANED OAHOEPEMEHHD, HO B Pa3sHble cTopoubl. Cronsko pas astomobuns u
sonpoc Newexos oKamyTcA Bo3ne kakux-aubByae cTonbos ogHoOBpeMeHHO Nepes Tem, Kak Newexog,
o BEpHETCA K nepeomy cronby?
PegoskTvposaTs
sonpoc

PelweHne B fiaiine, npukpenneHHBIi K 3ToR 3aga4e







Bonpoc 2
Bbinonxex

bannos: 0,0 u3
50

" OTmeTuTeE
Bonpoc

o

PepgakTupoBaThb
Bonpoc

[na Toro utobbi BbINTK Ha Kpyrosyro opbuty 3emnm sbicoTom 250 KM, MCKYCCTBEHHDIM CRYTHUK
[omxeH HabpaTb CKOPOCTb pagHylo Kak muHumym 8360 m/c. MNpegnonaraetcs, 4To NA 3anycka
cnyTHuKa BygeT McnonbzoBaHa ABYXCTYNeH4YaTas PakeTa-HOCUTEeNb C MKUAKOCTHBIM paKeTHbiM
peuratenem. MycTb macca BTOPOM CTyNeHW TaKOWM pakeTbl paBHa 32 TOHHDI, 8 Macca CNYTHUKA
(o ecTb nonesHom Harpyaku) pasHa 10 ToHH. TakKe M3BECTHO, YTO Macca TON/MBa COCTaBNAeT

85 % OT Macchl KamA0M CTyneHu.

3) Buibepute nogxodaulee pakeTHoe TONAMBO (Napy roproyee-OKUCAUTEND) U PaccyUTainTe
obuyyio maccy gauHoi paketol. Mpu pacuertax ucnonbsymte dopmyny Linonkosckoro
(otaenbHO AnA Kaw[oOW CTyNeHM, CuWTan, YTO NOAHOE cropaHue Tonauea e nwobolt

cTynexu nossonaet Habpatb NONOBUHY OT HeoBX0AUMOI CKOpOCTH):

V=1xIn(M/M,),

rae V — KOHEeYHas CKOPOCTb NeTaTeNbHOro annapara;

I — ypgenbHbii MMNYNbC paKkeTHOro Agsuratens (OTHOWeEHME TArW gsuratens K

CeKyHAHOMY pacxody Macchl TONAMBa);

Ml — Ha4yaNbHaa MaccCa NerartenbHOro annaparva (noneauan Harpyska + KOHCTPYKUUA

annapara + TonaMeo);

M, — KOHe4Hana Macca NeTaTesbHOro annapata (NonesHas Harpyska + KOHCTPYKUMA
annapara).

Xapampuc‘mxu nap AByXKOMMOHEHTHOro Tonauvea

Homep Tonnuea Oxkucnurens lFoprovee YaensHbiit umnynbe,
m/fc
1 Kucnopopg Bogopog 41944
2 Kucnopog Kepocun (CioHz2) 3283,0
3 Kucnopog HecummetpuuHbiit 3371,2
AUMETUATUAPASUH
4 Kucnopopg fmwapasux 3390,8
5 Kucnopopg, Ammuak 3165,4
6 Tetpaokcupnuasora Kepocuu(CioHz22) 3028,2
7 Tetpaokcupguazora HecummetpuuHbiit 3116,4
AUMETUATUAPASUH
8 Tetpaokcuppuasora MwgpasuH 3155,6
9 ®Top Bogopog 4400,2
10 drop fwppasuH 3939,6
11 ®Top MNentabopaw (BsHs) 3537,8

2) HanuwwuTe ypasHeHWA peakumii ropeHus Kaxaoro Toniuvea uz tabauyp.

PelueHna HeT




B-::npuc3
HeBonblwo wapul maccold M nokowTea Ha sepTveancHom ctonBuke soicotoi h. B uewrp
Brmnonxex
WapWKa CTREANAKT W3 PyMbA NyAeM MaccOW M TaK, 4TO OHa NONagasT B HEero, MAeTA
Bann: 5 FOPH3OHTANBHO €O CHOPOCToD 1%;. MNyna npofWBaeT WAPHK HACHKBO3b W YHOCOWT ¢ coboll
(]

OTMETHTE HekoTopylo maccy m' [(m' < M), otcTpenewwyle y wapwuea., OnpegenwTe, kKakaa 4acTb
Bonpoc HMHETHMUSCKON IHEPTHM MYAW NEpeWwfa B TENAOTy NpW e8 NPOXOWMOSHWM CHBO3b WAPHH?
o ConpoTHENEHWEM BOZAYXa M TPEHHEM LWAPHKa O NOBEPXHOCTE cToNBKUKa npexebpeys.
PeoakTuposaTte
BONpOC

Pelwwenne B faine, NpUKpeNNeHHEIR K 3a0a4e HoMep 1
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Bonpoc 4
P Y Cesbt umeerca scero N OAVHAKOBDbIX Kupnuueﬁ, M3 KOTOPbLIX OH A0MNMEH CNOXUTD MAL3NbHYKD

Bunonwex cteny. CTeHa cyMTaeTca MaeanbHOM TONBKO B TOM CY4ae, €CAN e OCHOBaHWe — 3TO PR U3 m
Bann:5 WTYK Uenbix KMpnuuei, NPUCTaBneHHbiX ApYr K Apyry TOPLaMM, 3 B KaXAO0M NOCAeayiouem

OTMeTHTE BEPXHEM CNOe KUPMUUYEH POBHO Ha OAWH MEHbLWE, Yem B Npeapiaywem HuxHem (cm. npumep
sonpoc uAeanvHol credbl M3 N = 9 kupnuuei Ha pucyHke). MaeanbHbie CTeHbl KaKoW BbicoTbl H
el cmoxkeT cnoxute Baca Tak, ytobul y Hero He octanoch AMWHUX kupnuuen, ecau N = 1026, a
PeaakTiuposaTe BbICOTA KMpnuua pasHa 8 cm? [lpoBeauTe aHANUTHUECKOE peleHWe 33[auM M COCTaBbTe
sonpoc

KOMNMLIOTEPHYH Nporpammy ONAR NOAYHEHUA OTBETA.

AHanuTuuyeckoe pelleHne B aiine, NpUKpenneHHslil K 3agade Homep 1

Ananutuyeckoe perieHue B (aiiie, MpUKpErIeHHbIN K 3a1a4e Homep 1
Taxxe Oosee o IpoOHOE MOSICHEHHE TOTO, YTO JIeJaeTcs B IPOrpaMMe, yKa3aHo B
AQHAIUTUYECKOM PEIICHUH.
KomnbrorepHas mporpamma, si3bik c++
#include <iostream>
using namespace std;
//byHKIMS TTOUCKa KOPHSI Yncia
int koren(int a){

for (int x = 0; x <=a; ++x){

if (x*x>a)returnx - 1;

¥

¥

int main(){

int N, h; cin >> N >> h; //sBox 3nauenuii N u h

//mepedop BO3MOKHBIX 3HAYCHHUH N

for (intn=1; n<=N; ++n){
intd=2*n+1)*2*n+1)-8*N;
if (d < 0) continue;
//v1eM LeJbli KopeHb yucia d(auckpum.)
int kor = koren(d);
if (kor * kor 1= d) continue;
int x1=-1, x2 =-1,
intr=kor-2*n-1,rl=-kor-2*n-1;
if(r%2==0x1=r/-2
if(rl%2==0)x2=rl/-2;
// BBIBOJAUM BO3MOHBIC BBICOTHI UCAJIbHBIX CTCH
if (x1>0and (n-x1+1)>0)cout<<x1*h<<endl;
if (x2>0and (n-x2+1)>0) cout << x2 * h << endl;
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Boinonxen

Bannos: 0,0 u3
50

" OTMmeTuTE
Bsonpoc

&
PegakTupoBaTh
sonpoc

Ha KeagpokonTepe ycTaHOBNeH AaT4MK, KOTOPbIM CMOTPUT BEpPTUKAaNbHO BHWM3 M CKaHMpyeT
NOBEPXHOCTb Ha Hanuume Touku B. Yron obsopa gatumka 30 rpagycos. Keagpokontep netur
rOpPM3OHTaNbHO A0 TeX NOP NOKa Ha rpaHuye yrna obzopa gaTtumnka He nonagaert Touka B. B ator
MOMEHT OH HAYMHAET CHUKATBLCA.

ANropuMTM aBTOMaTU4ecKoW MNOCaAKU KBAZgpOKoNTepa C BbicoTol L 8 onpegeneHHyo Touky B
MOKHO OonucaTth cneaytowmum obpasom (Bce y4acTku Nyt NPAMONUHENHBIE U NPOXOAAT TOUHO

Hap TouKol B):

1. Korga & yron o63opa aatuuka nonagaer Touka B (oHa oKkasbisaeTca Ha rpaHuue yraa
o0630pa) TO OH HauMHAET NPAMONMHENHOE CHuxeHue nog yrnom 20 rpagycos K
ropusoHTy co ckopocTbio 10 m/c, npoxogut TouHo Hag Toukon B u npogonxaer
OBUMKEHWE A0 Tex Nop NokKa Touka B He okaxerca Ha rpaHuue yrna ob3opa gaTtumka ¢
NPOTUBONONOKHON CTOPOHBI.

2. B TOT MOMEHT, KOrga Touka B nokupgaer yron o63opa AaTumka, NONaAan Ha ero rpaHuly,
KBaApPOKONTEP  MFHOBEHHO  OCTaHaB/IMBAETCA WM HAUMHAET  CHWXKEeHue B
NPOTUBOMNONOKHYIO CTOPOHY (T.e. B CTOpPOHY Touku B), coxpawms npexuue yron (20
rpaaycos) u ckopoctb (10 m/c).

3. CneumanbHbIi aTUMK OTCNEKUBAET BCE TOYKU U3MeHeHun Tpaektopuu (4,, 4, .., Ay,
Agty, ), @ BOPTOBOW BBIMMCAUTEND CUMTAET BPEMA MPOXOMAEGHUA MEXAY ABYMA
nocneaHuMM TOukamu. B Tom cayuae, ecau BpemAa Mexay ABYMA NOCNEAHUMMU
l‘lpOﬁAeHHblMH TONKaM1 M3MEeHeHUA TpaeKTopuM CTaHOBUTCA MeHee 5 CexkyHAa,
KBAAPOKONTEP MEHART U Yron CHWKeHWs (Tenepb oH craHosutca 10 rpasycos), n ceoi
CKOpOCTb gsuxeHusa (5 m/c).

4, KeagpokonTep NpOAOMKAeT CHUWXKEHME C HOBbIMM MNapameTpamu U C NPEeXHUM
anropuTMOM [0 TexX Nop MoKa Bpems NPOXOXAEHUA MeXAY ABYMA TOUKaMM He CTaHer
meHee 3 cekyHA. B 3TOT MOMEHT ONATb MEHAETCA Yron (CTaHOBUTCA paBHbIM 5 rpagycam)
u ckopocTb (3 m/c).

5. [lpouyecc cHUMKEeHWA NMPOJOMKAETCA A0 TeX NOP NOKa BPems MNPOXOXKAEHWUA Mexay
ABYMA TOUKaMM He CTaHeT meHee 2 CeKyHA. B 3T0T MOMEHT KBagpoKONTep HauuHaer
BEPTUKaNbHOE CHMXeHue A0 ebicoTbl 0 meTpoe co ckopocTbio 0,5 m/c.

HeO6XOAMMO HanucaTb nporpaMmmy, peanusyiolyio BblYUCAeHWe OCHOBHbBIX MNapameTpos

cHueHua (gna L=1000m):

A) Ha KaKoit BBICOTE OT 3eMnW NPOMIOWAET KaX[oe u3MeHeHue CKopocTH (onucaHHoe B
nyHkrax 3,4 u 5).

B) Cxonbko notpebyeT BpemeHu ANR CHWMEHUA KBaAPOKONTepa U3 Touku A B Touky B no
AanHomy anroputmy? Kak ganeko or Touku B npusemautca ksagpokontep?

B) [lo Kakoro uxTepsana spemeHu (NPOXOKAEHUA MeXAY ABYMA TOUKaMM) HaA0 NPOAOANKaTbL
ebinonHenve n.4, utobel npu nepexoge K N.5 OTKNOHeHWe MPUZEeMAMBLUErocA annapara oT

ToukM B 6bino mexee 1 metpa?

ﬂpumeuauue: nporpamMmma A0/MKHA COAepXaTh KOMMEHTapWK, OGECHQ‘IHBGIOI.L\ME NOHMMaHUE
anropurma paGOTbl nporpammel.



IIporpamma, s13bIk c++
#include <iostream>
#include <math.h>
#include <vector>
using namespace std;
int main(){
long double h = 1000;
long double pi = 3.14;
long doubl t_obz = 0;
long double xx=0;
long double sinl5 = sin(pi / 12), sin20 = sin(pi / 9), sin10 = sin(pi / 18), sin5 = sin(pi / 36), c0s20 = cos(pi
/9), cos10 = cos(pi / 18), cos5 = cos(pi / 36), cos15=cos(pi/ 12);
long double u = 10; //speed
long double t = 10; //obree Bpemst
vector<long double> hh; // B 3ToM MaccuBe OyayT XpaHUTHCS BBICOTBI, HA KOTOPBIX MTPOUCXOIAUT
U3MEHEHNE TPAEKTOPHUH
while (t >=5){
long double h_new =h * (1 - sin15 * sin20 / cos15 /co0s20) / (1 + sinl5 * sin20 / cos15 / cos20);
long double rast_x = h *sin15/ cos15 + h_new * sinl5 / cos15;
long double rast_y = h - h_new;
long double rast = sqrt(rast_x * rast_x + rast_y * rast_y);
hh.push_back(h_new);

t=rast/u;
t obz+=t;
h =h_new;

}

u==>s;

while (t >= 3){
long double h_new =h * (1 - sin15 *sin10/ cos15 / cos10) / (1 + sin15 *sinl0 / cos15 / cos10);
long double rast_x = h *sinl5 / cos15 + h_new * sinl5 / cos15;
long double rast_y = h - h_new;
long double rast = sqrt(rast_x * rast_x + rast_y * rast_y);
hh.push_back(h_new);
t=rast/u;
t_obz+=t;
h =h_new;

}

u=3;

while (t >= 2){
long double h_new =h * (1 - sinl5 *sin5/ cos15 / cos5) / (1 + sinl5 * sin5 / cos15 / cos5);
long double rast_x = h *sinl5 / cos15 + h_new * sinl5 / cos15;
long double rast_ y = h - h_new;
long double rast = sqrt(rast_x * rast_x + rast_y * rast_y);
hh.push_back(h_new);
t=rast/ u;
t obz+=t;
h=h_new;
XX =rast_x;

}

t obz +=h_new/0.5;

for (auto x : hh) cout << x << endl; //BbIBOI1 BBICOT, Ha KOTOPBIX CMEHHJIACH TPACKTOPHUS
cout <<t obz << endl; // BbIBOA BpeMeHH, Yepe3 KOTOPOE NPU3EMIIUTCSA KBaJPOKOITED
cout << xx / 2; // paccTosHuE MKy KBaJpo U Toukol B

¥



