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JlyHa

MlyHa - 6nmxkanwmi K 3emne acTpoHomu4yeckmi 06bekT. [Mocagka kopabna Ha JIyHy - 3TO camoe
NpoCToe 33aaHue, C KOTOPbIM YesI0BeYeCTBO CMPaBAsSNOCh YXKe He pas.

Co3pmaHMe M 3anyck annapata Aas MCCIeLOBAaHMS NYHHOW MOBEPXHOCTU COCTOMUT M3 HECKOJbKMX
3Tanos. B 370l 3agaye Mbl Mbl pacCMOTPUM TONIBKO OfMH, HO CaMbli MHTEPECHbIMA 3Tan — MOCAAKY
annapara. BaM npupaeTcs cKOHCTpyMpoBaTb COBCTBEHHbIM annapaT U COCTaBUTb TEXHUYECKOEe 3aflaHue
Ha ero NpoM3BOACTBO, LOXAATbCS PE3Y/bTaTOB NOJIETA U NONYYUTH TENEMETPUIO NPOLIECCa MOCAAKM.

YcnewHo nocagutb annapat C NepBOM MOMbITKM He npocTo. B cnyvae Heypgauu BaM npencrouT
MpOaHanu3MpoBaTb AAHHbIE TENEMETPUM WM U3MEHUTb TEXHMYECKOE 3ajaHue ANa CeayoLLlero
3anycka.

Ycnosua nobeabl
3a ycnewHoe peweHuMe 3TOM MMUCCMM Bbl nosydyaeTe nobegHble O4YKM. B MMCCMM BO3MOXHbI
cnepyrowme 4OCTUXKEHUS:
Mepeble Ha JlyHe — lNepBbIM cecTb Ha JlyHy (40 0uKoB) MpeanbHbiit pacuet — Cectb ¢ nepBovi nonbiTku (80 04KOB)
Bropbie Ha JlyHe — BTopbIM cecTb Ha JlyHy (30 04KoB) TouHblii pacuet — CecTb co BTOPOM nonbiTkK (70 04KOB)
TpetbK Ha JlyHe — TpeTbuM cecTb Ha JlyHy (20 oukoB) Ectb nocagka — Cectb € 3-10 nonbitku (50 04koB)

Mol 3a ueHoit He noctouM —Cectb ¢ 11+ nonbiTku (10 04KOB)

Cpoku cobnoaeHbl — CecTb Ha JIyHy 3a nepBbIM AeHb TYpPHMPA, T. €. 24 Yaca ¢ MOMeHTa OTKpbITMS 3aaay (30 oukos)
B sa6nouko! — Cectb Ha JlyHy € nocagoyHon ckopocTbto MeHble 40 m/c (30 o4koB)

NocTaHoBKa 3aaadyn

419 o Q@ 3TO TONbKO MepBas, TPEHUMPOBOYHASA 334aua,
\IJF MO3TOMY B HEl €CTb HECKO/IbKO AOMNYLLEHMI:
i annapat nagaert BEPTMKAbHO Ha
NOBEPXHOCTb JIyHbI, €ro HayanbHasi CKOPOCTb
IFQB paBHa HYy/0, @ U3 AOCTYNHOro 06opyAoBaHuMs
t=t, T eCTb  TOMbKO  AeMndep W TOPMO3HOM
F. ABUraTenb.
3afaya COCTOUT B TOM, YTOGbI OMpeaenuTb, B
KaKOM MOMEHT BPEMEHM t; HYXHO BKJIHOUYUTb
; — a TOPMO3HOM [BMraTeNlb, 4To6bl K MOMEHTY

nocagku t;+t; CKOpoCTb kopabns Obia Obl
MeHbLlwe 50 M/c, MHaye yaap He yaacTcs CaMOpPTU3MPOBaTb C MOMOLWbI0 Aemndepa.

,El,perMM cnoBaMi, BaM HYXXHO BbIMUC/IUTD ABa NapaMeTpa — BpeMA BK/IKYEHUA TOPMO3HOIO
ABUTraTena n BpeMa ero BblK1lOYEHUA — U BCTABUTb UX B NMPOrpaMMmy nosieta annapara.

KocMunuecKkme cmcTtemsbl http://nti-contest.ru



Bce uncxopHble OaHHble M3BECTHbI: 3TO HA4vanbHAs BbICOTA, MAacca M paanyc ﬂyHbI, MaccCa
annaparta, Cuia TOPMO3HOro ABurateng. [aHHbIe npeacraBneHbl B Tabnuue panee. Mol
npegnaraéMm BaM cnepoBatb npeasioXXeHHbiM WaraM U BbIMOJIHATb 3a4aHWA, BblOE/IEHHbIE
CeépbIM, — B 3TOM C/1y4a€ Bbl CMOXETE NMNOCaAUTb annapaTt C MUHMMAJIbHbIM YXC/TOM MOMNbITOK.

McxoaHble gaHHbIe

[NapameTp [NosicHeHWe 3HayeHue

H BbicoTa cxona annapara ¢ opbuTsl CM. BapMaHT Ha caute
(Hayano napeHus)

G [paBMTaLMOHHAs NOCTOAHHAS 6,6742 =10 H m%/kr?

M Macca JlyHbl 735 = 10% kr

R Paguyc JlyHbl 1737100 ™ (1737 km)

N YckopeHue, coobuwaemoe annapaTy Bbiuncnsetca no dopmyne: Ee= Fo/m
TOPMO3HbIM ABUraTeNIEM (8TOpOIA 3aKOH HbloToHa), M/C’

m Macca annapata [lo BknoueHns gguratens macca

paBHa 2935,88 kr

Fe wm Fy; | Cuna tarv TopMoO3HOro gsuratens, Boluncnsgerca no dopmyne:
MCMONb3yeMOro Ha AaHHOM annapare F=uxAm
u CKOpOCTb MCTEYEHMS FA30B U3 Cconna 3600 M/c
ABuratens
Am Pacxopn TonnuBa 4.2 Kr/c

Bcero annapar copepxut
mg= 500 kr Tonnusa.

War 1. AHanTnueckoe peweHmne
3aaaya MOXeT BbITb pelleHa aHanuTUYecku. 1ns 3Toro Heo6XoAMMbI ABa AOMYLLEHUS:

1. uyTO Macca Kopabns OCTAaeTCA NOCTOSIHHOM (TONAMBO HEe PacXoayeTcsl);

2. 4TO CMna TOKECTM TaKKe He WM3MEHseTCs C BbICOTOM (CTapTOBasi BbiCOTa Mana no
CPaBHEHWIO C paamycoM JlyHbl).

XoTs pelieHue ByneT He OYeHb TOYHbIM, B 3TOM C/ly4Yae Nerko 3anmMcatb CUCTEMY YPaBHEHUMN U
pewunTb ee (peleHue CUCTEMbl ypaBHEHW Bbl MOxeTe HauTu B lMpunoxeHum panee). Bpema
BKItOUEHNS apuratens (t;) u Bpemsi pabotbl aBuratens (t;) MOXXHO BblYUCAUTL Yepe3 hOpMYIbl:
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roe @=Ge—4 rpe r- BbiCOTa annapata, KOTopast MeHseTcs B MHTepBane ot (H+R) no R, a m -
Macca annapara, KoTopas B XOA4e MONeTa MOXET YMEHbLUMTbCS L0 BEeNUYMHbl (M — my) B



pe3ynbTate pacxoja TOnaMBa.

BHGGPMTG 3HayeHna r 1 m gnga BawmMxX MacCCbl annaparta U CTapTOBOﬁ BHCOTbLIjoﬂyHMTe no

hopMyne 3HaueHus t; U t,.

War 2. Nporpamma noneTa
BamM HyxHO 6yneT ucnpaBuTb Nporpammy noseta M BBECTU TyAa PACCUMTAHHbIE 3HAYEHUS

BPEMEHM BKOYEHWA ABuraTenen (t;) u spemMeHun pabotbl asuratens (t,):

tl = # INOCUMUTATHL ¥ BBECTU tl
t2 = # INOCUUTATEL M BBECTU t2
engine = False
probe.set device period('Dl', 10)
while probe.run() :
if not engine and tl <= probe.cpu get flight time() < tl + t2:
probe.set device state('EGl', STATE ON)
engine = True
continue
if engine and probe.cpu get flight time() >= tl + t2:
probe.set device state('EGl', STATE OFF)
engine = False
continue
if probe.navigation has landed() :
# YCIENHAA MDOCAJIKA
break

PekoMeHayeM BaM Takxke nountaTb PykOBOACTBO MO MPOrpaMMMPOBAHMIO annapaTa Ha si3blke
Python.

War 3. AHanuns TenemMeTpmm
Mo uToram 3anycka BaM OymyT AOCTYMHbl 3anucu TeneMeTpuum annapata. [MomMumo obLimx

cBefeHu 06 annaparte, Bbl YBUAWUTE TabNMLY M3MEHEHWUIA OCHOBHbIX NapaMeTpoB annapara C
TEYEHMEM BPEMEHM:
Ti=00:04:50 H=000041.4 Vy=-0041.6 Ac=04.15 Ae=005.8

Bo3MoxHble napaMeETpbl TENEMETPUU HpeﬂCTaBﬂeHblBTa6ﬂMueZ

EamHuua .
HassaHue Kopn KommeHTapuit
U3MepeHus
Bpems noneta Ti YaC:MUH:CEK MNepuop Tenemetpumn 10 cex
BbicoTa Hag NOBEPXHOCTbLIO H M HauanbHas Bbicota 50 000 M
HauvanbHas ckopocTb pasHa 0.
BepTukanbHas cKopocTb Vy M/cC HanoMunHaeMm, 4To 0Cb Y HanpaBneHa
BBEPX
CyMmapHoe yckopeHue Ac m/c? AbcontoTHOE 3HaYeHMe YCKOpPEeHUS
ABConoTHOE 3HAYEeHME YCKOPEHUS,
YckopeHue oT aguratenen Ae m/c? C03aBaeMOro BKIKYEHHbIM
ABUratenem




Mcnonb3ysa [aHHble TeneMeTpuu, MOCTpouTe rpaduKM M3MEHEeHUs CKOPOCTM WU BbICOTI.
ObbscHMTE KaYeCcTBEHHOE M3MEHEHME 3TUX BENUYMH.

War 3. Nepexoa oT aHannMTUUECKOro PeEWEHMNA K daKTUUYECKOMY
Hpep,nox(el-u-loe dHaIMTU4ECKOe pelleHne He p[aeT TOYHOro npaBu/IbHOro OTBeTa. [O14
HEKOTOPbIX 3HA4YeHUM t; anmapaT pa3buBaeTcs. JTO CBA3AHO C TEM, YTO B pPeaNIbHOCTH
M3MEHEHMSMM MACCbl M BbICOTbI annapaTta Henb3a npeHebperaTb. BepHeMcs k popmyne:
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N3 Hee BMAHO, YTO B TeYEHME MofeTa yMeHbLATCa 06a umcautens. MoXXHO OueHWUTb KpalHue
3HAYeHUs t;, @ TaKKe 3HAYeHWs, NosyYyaemble AN CPefHUX BeNuuuH r 1 m. [paBunbHbIv OTBET
Bynet nexatb B 3TOM 0bnacTw.
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Mcnonb3yite pesynbTaT NepBOro noserta, Ytobbl MOHSATb, AOMXKHbI M Bbl YMEHbLWMUTb WM
YBEIMYUTb BPEMS BK/OYEHUS TOPMO3HOro Aapuratens. OpueHTUpyMTeCb Ha AMANa3oH
3HAYEHWN t;, MONYYEHHbIX U3 aHANUTUYECKoro pelueHus. ocaguTte kopabnb Ha JlyHy 3a
MWHWUMANIbHOE YMC/I0 NOMbITOK.

HDMHO}KBHI/IB. Kak nonyyeHo aHanmMtmyecKoe peueHmne

PaspenMM cnyck anmapaTa Ha ABa MPOMEXYTKa BPEMEHM: OT Hayana [ABWXKEHWUS [0 BK/KOYEHUS
TopmosHoro asuratens (0; t;), u OT BKAOYEHUS ABUraTeNs A0 KacaHus NoBepxHOCTH (ty; t,). ns nepsoro
3Tana ypaBHEHWE ABUXEHUS UMEET BUA,

gtt
_GM
o L _ 3
o710 nageHune nog AencrteBmeM Cunbl TAXKECTU, rAe g paCCMaTpuBaeTCa KakK KOHCTAHTa U paBHO j‘f,_ .

[na BToporo 3tana:
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Yo=Y~ Velz+—~
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roe Ve = gl1 - a6coniotHoe 3HaueHne CKOpOCTM, HAabpaHHOM B pe3ynbTaTe HavyanbHOrO NageHus, a
@=10ec—4 - obuee ycKOpeHWe, COCTOALLEE M3 YCKOPEHMS CBOBOAHOTO MafeHWst g W YCKOPEHMS,
coobuaemoro asuratenamu e,
B cymMe npopenaHHbIvi annapaToM NyTb paBeH BbICOTE, C KOTOPOW HA4YaNoCh NafleHue, NoO3TOMY:
Yy = 0
Ham HeobxoanMo nopobpaTb MOMEHT BKAKOYEHWUS ABUraTens ('!'-1) Tak, 4Tobbl CKOPOCTb, HabpaHHas 3a
nepsbiit 31an, (Y¢) 6bina NONHOCTBLIO MoraweHa 3a BpeMs BTOPOro 3Tana (ABMXEHWE C BKJIHOYEHHbIM
LBUraTesieM A0 Nocapku), T.e:
v, =atls

Bce 371 coobpaxeHns 0aOT HaM CUCTEMY YPaBHEHUHI, PELLUB KOTOPYIO, Mbl CMOXEM HAaWTU ONTUMalibHOe
BpeMs BKIoUYeHMs apuratens. CucteMa ypaBHeHui 1-6:
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Ve = {Ifag (5)
@=ac— g (6)
BaxxHO He 3abbITb CneayloLme MOMEHTbI:
* 0ocb Y HanpaBneHa BBEPX, TOUKA Ha4yana KOOPAMHAT HAXOAMTCS HA NOBEPXHOCTU NNAHETbI;
*  Mbl CYUTAEM, YTO g - KOHCTaHTa (B peanbHOCTHU 3TO HE TaK);
* Mbl npeHebperaeM yMeHbLIeHMEM MacCCbl anmnapaTa, T.e. CYMTAaeM 4YTO a - KOHCTaHTa (B
peanbHOCTH 3TO TaKXKe HEBEPHO, BeJlb TOM/IMBO Ha Kopabne BbipabaTbiBaeTcs).

PeweHue:
Bbipasum ":qupes "ll, MCNonb3ys ypaBHeHus 4 u 5.
y= I
gti=aty 2= 7)
MoctaBuM B ypaBHeHUE 2 Y1y Yg ypaBHeHMﬁ 1n3i.
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3amennm Yena ero 3HaueHue U3 ypasHeHus 4.
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MoacTaBUM 3HaueHue Lays ypaBHeHUs 7.
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