MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu
11 knacc

3agaua: [Touck COKpOBHII B JTaOUPHHTE

OrpaHunueHue
1 cekyHza
BpeMeHU
OrpanuueHnue
P 64.0 M6
ramMsTH
CTaHJapPTHBIV BBOJ, WU
Bsog cTangap A
Input.txt
CTaHIapTHBIM BbIBOJ WU
BriBog Aap a
output.txt

Y Bac ecTh KapTa JlabMpUHTa B BHZie MaTpulibl pa3mepoM N-M, rae Kaxzaas sueiika
MO>XKeT ObITh cBOOOZIHOM (0603HauaeTcs Kak '.") win cteHoM (0003HavaeTcs Kak ‘#').
B opHOM 13 cBOOOAHBIX sTUeeK HaXOUTCsI COKpoBwHille (0603HaueHo Kak 'S'), a B
Ipyroi - Bxo/ B 1abupuHT (0603HaueH Kak 'E'). Baira 3aaua - HanmuMcaThb
MpoOrpamMMy, KOTopasi HalIéT KpaTuaullivu MyTh OT BXO/la 10 COKPOBUIIIA,
TiepeMelrasich TOBKO 10 CBOOOJHBIM stueiikaM. [TyTb MO>KHO TPOJIOKUTH BBEPX,
BHM3, BJIEBO WJIY BMPABO, HO HeJIb3s ABUraThCS MO JUarOHaIu.

dopmart BBOja

[TepBast cTpoka BBOZiA COAep>KUT ABa Lenbix urciaa N u M (1<N,M<100),
pa3zesieHHbIX MpobesioM, 0003HaYAOIKX pa3Mephl TaOUPUHTA.
[Tocnepytoiiie N cTpok coziepkaT 1o M CHUMBOJIOB, OTIMCHIBAIOIIUX TaOUPUHT.

dopmMart BeIBOjJA

[Tporpamma A0/KHA BBIBECTH OJHO LieJI0e UKCJI0 - KOJTMYeCTBO 11aroB B
KpaTyaiillieM MyTH OT BXOZa /10 COKpOBUILA. Ec/iu MmyTh HallTH HEBO3MOXKHO,
rporpamMma /I0/DKHa BbIBECTH -1.

ITpumep

Beoj BbiBO
15

E.S# 2

#



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu
11 knacc

3agaua: PoboT nmepemerniaeTcs 1no 4eTbipeM TOYKaM

OrpanuueHue BpeMeHU 1 cexyHnza

OrpaHuueHve amsTh 64.0 M6

Bsop CTaHAAPTHBIM BBOJ, WM input.txt
CTaHJApPTHBIN BBIBOJ, UIH

BriBog AP A

output.txt
[Tepes po60TOM CTOUT 3a/laua IMOMCKA CaMOT'0 KOPOTKOT'O MapIiiIpyTa Ha
OCHOBaHUM 3a/laHHBIX ToueK. KaXk/iblii MapiipyT (h)opMUPYeTCs U3 UeThIpex Touek.

Po6oT nepemelijaeTcsi 0 TpeM yuacTKaM: PaBHOYCKOpPeHHOMY (Touka Nel - Touka
Ne2 co yckopenrem al=2m/c”), paBHoMepHOMY (Touka Ne2 - Touka Ne3) ¢
yckopeHueM a2=0M/c?) 1 paBHO3aMe IeHHOMY (Touka Ne3 - Touka Ne4 ¢
ycKopeHueM a3=—1c2m).

HauasnbHasi ckopocTh poboTa NMpuHUMaeTcst paBHOUM OM/c, P paBHOMEPHOM
[IBIJKeHUU CKOPOCTH paBHa 4m/C.

Po60Ty He0OXOAMMO pacCuuTaTh JIJIMHY CaMOro KOPOTKOT'O MyTH ¥ CyMMapHoe
BpeMs1 IPOXOXK/IeHHsI CAMOTr'0 KOPOTKOTO TTyTH.

®opmar BBOja

Ha Bx0/1 riporpamMMbI MOCTyNarOT 6 CTPOK, KaXK7iasi U3 KOTOPbIX COCTOUT U3 JIBYX
Bell[eCTBEHHBIX UHCeJI, pa3/le/IeHHbIX pa3zieinTesieM 3arsToi 1 mpobemom (", ).

[TepBoe umcsIO TIpe/icTaB/sieT co00i KoopAWHATY X TOUKH MapIlpyTa, BTOpoe
YMCJIO KOOpAVHATY Y TOYKU MapuipyTa: X, Y.

X 1 Y u3MepsIroTCd B MeTpax.

X rpyHUMaeT 3HaueHMs u3 guara3oHa €[0;5]€[0;5] meTpoB, Y nippuHUMaeT
3HaueHus1 U3 AuanasoHa €[0;5]€[0;5] meTpos.



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu
11 knacc

®dopmMar BbIBOjA

Ha BbIX0/1e IporpaMmmMHoe obecrieueHre JJ0/DKHO BbIIaBaTh PACCUMTAHHBIE
3Ha4yeHus1 JJIMHbI CAMOT0 KOPOTKOTO MapllIpyTa U 3HaueH/e BpeMeH!
TIPOXOXK€HUsI CAMOT0 KOPOTKOTO MapIIpyTa.

3HaueHMe JJIMHbI CaMOTI'0 KOPOTKOTO MapIlIpyTa 3aliChbiBaeTCs B TIEPBYIO CTPOKY.
3HaueHUe yKa3bIBaeTCs B MeTpaxX. 3HaueHHue HeoOX0AUMO OKPYT/IUTh JI0 IBYX
3HAKOB T10CJ/Ie 3arsaTOM.

3HaueHWe BpeMeHU MPOXO0’K/[eHUs] CaMOT0 KOPOTKOI'0 MapIlIpyTa 3alMChIBaeTCs BO
BTOPYIO CTPOKY. 3HaueHue yKa3biBaeTcCs B CeKyHAax. 3HaueHre Heo0X0umo
OKDYTJIUTH IO IBYX 3HAKOB MOC/Ie 3arsToMu.

IIpumep 1
B
Beon bIB
on
1.49, 4.53
4.26, 4.69
3.02, 1.53 4.60
0.43, 2.32 1.77
4.9, 4.87
4.61, 2.86
IIpumep 2
Beox BbiB
ox
4.54, 4.65
2.05,1.18
2.15,1.69 3.90
3.55,4.72 1.52
2.84, 0.36
3.55, 4.29
ITpumep 3
B
BBoja bIB
on
3.12, 2.48 4.04

1.51, 3.29 1.74



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu

11 x/acc
B
Broy bIB
oA
3.46, 4.55
2.21, 2.53
1.03, 0.96

4.24, 0.55



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu
11 knacc

3apaua: Ilpokcuma IlenTaBpa

OrpanuueHuve BpeMeHU 1 CeKyHza

Orpanuuenuve namstu 64.0 M6

Bsog CTaHJapPTHBIM BBOJ, WM input.txt

BriBoj CTaHJapPTHBIM BLIBOZ, WU output.txt

o 6mmkaiiieii K HaM 3Be3/bl, [Ipokcrma LlenTaBpa, mpumepHo 4,244 CBETOBBIX
seT. CoBpeMeHHbIe XMMUUeCKre peakTHUBHbIe JBUraTe/ v C TPYAOM pPa3BUBalOT
CKOpOCTH 10 20 KM/C, UTO ZiesiaeT HeBO3MOXXHBIM JOCTUrHYTh [Ipokcuma LlenTaBpa
3a pasyMHOe BpeMsl.

B 1960 rogy ¢usuk PobepT Byccap ripeioxui uzer npsMOTOYHOTO s/JePHOT0
JIBUTATe/Isl, KOTOPbI UCIO/b3yeT B KaueCcTBe pabouero Tesia BOJOPOJ, — OCHOBHOM
KOMIIOHEHT B COCTaBe MeX3B&3/1HOM cpesibl. Kopab/ib ¢ Takum iBUraTe/ieM Mor Obl
cobupath cebe TOT/IMBO BO BpeMsi ABM)KEHHS U3 OKPY KaroIlero nMpoCcTpaHCTBa,
3aTeM BO/IOPOJ, HarpeBasiu Obl 10 HECKOTBKUX MUIJTMOHOB TPa/lyCOB [IJIsI
TePMOSIZIEPHOTO CUHTe3a, U3 Uero u3BjeKkanu Obl SHepruro /s ABWKeHus. Takoi
JiBUraresb rpu Bece 0kosio 1000 T, MOXKeT B TeOpUM IO/ JeP>KUBATh MOCTOSTHHOE
yCKOpeHue paBHoe g=9,81m/c’.

HonycTtuM, pakeTa Maccoli M T (C yueToM T0/ie3HOM Harpy3kKu) U NpSIMOTOYHBIM
sIePHBbIM JIBUraTe/ieM T0C/Ie BbIX0/la Ha OKOJI03eMHYH0 OpOUTY HauKWHaeT pa3roH C
nocTosiHHbIM yckopeHueM kg. Uepe3 TO Hefiesib pa3roH NpeKpalljaeTcs U jajee
NO/IleP’KUBAETCS TTOCTOSIHHAS. CKOPOCTh. Yepes t jieT CKOPOCTbh HAUMHAKOT CHUKATh
3a N 3TaroB M0 CaeAyrLeMy I1aHy: B TeueHre T1 HeJiesb CKOPOCTh TacsT C
yckopeHueMm kg/2, 3atem B TeueHue T2 HeJienb — C yCKopeHUeM kg/4, nanee B
TeueHue T3 Hefiesib — ¢ yckopeHueM kg/8 v Tak Jjanee. B KOHIle OnycaHHbIX
coOBITHI paKeTa OCTaHABJ/IMBAETCSI OKOJI0 HOBOM TJIaHEeThI Ha PacCTOSTHUH R CB.
JIeT OT 3eMJIN.

OrnipegenuTh TIpOMIEHHOE /10 TI/IaHeThl paccTosiHue R (CB. f1eT).

Ncnonb3oBaTh ckopocTh cBeTa ¢=3-108wm/c. Cuntats, uTo B roay 365 JHeHu.
Pewiats 3agauy ¢ vcnosib3oBaHueM (GOpMYyJT KIaCCUYeCKOW MeXaHUKH
(knaccuueckux ¢opmy [Nanunes).



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
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11 knacc

dopmMmar BBojJa

Ha Bxop nopaeTcs 4+n BelllecTBeHHbIX urcaa n,M,t,k, T, T1,T,..., Ty, Kakmoe uncio
NOZAETCsI C HOBOM CTPOKH.

dopmar BbIBOJa

BriBecTH BelllecTBeHHOe uuC/I0 R, OKpyTr/IéHHOE [0 COThIX, KOTOpOe Tpe/CTaB/iseT
coboii paccTosiHUe OT 3eMJTH [I0 HOBOM TIJIaHeTHI B CBETOBBIX T'OZlax.

IIpumep
BBo BriB
A on

2

202

4

40 1.99
0.5

5

10



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu

11 knacc
3apaua: PamMKa B MarHuTHOM I1oJie
OrpanuueHuve BpeMeHd 1 cekyHJa
Orpanuuenuve namsitu  64.0 M6
Bsop CTaHJApTHBIN BBOZJ, UM input.txt
BeiBog CTaHJAPTHBIM BBIBOJ, WX output.txt

KBazpaTHasi pamKa, U3roTOB/IEHHAasi U3 MIPOBOJSAIIEr0 MaTepUasa, UMeeT CTOPOHY
pa3mMepa a (cM). PamMka HaxoAUTCSI B MarHUTHOM noJie ¢ uHAykouen B=0,5T .

Yepe3 cepeiuHbI [IBYX MPOTUBOIMOJIOXKHBIX CTOPOH PaMKH MPOXOJUT OCb, BOKPYT
KOTOPOI paMKy BpalllaroT ¢ yacToToii n (¢ V).

JIvHUY BeKTOpa MarHUTHOW WHAYKIMY HaTlpaB/ieHbl TTepreHAUKYJISIPHO 0CU
BpallieHusi. Berurciute MrHoBeHHOe 3HaueHre D/]C MHAYKLMUM (B BOJIbTaX),
BO3HHUKAMII[eH B paMKe C TOYHOCTBIO [10 TPEX 3HAKOB MOC/Ie 3arsiTO B
IIPOMeXXYTOK BpeMeHH t€[0;5,6] ¢ marom 0,1 ceKyHABL.

B HavasnbHBIM MOMEHT BpEMEHU MarHUTHBIM MOTOK Yepe3 PaMKy MaKCHMaJbHbIN.
®opmar BBOja

Ha Bx0/1 1iofiatoTcs laHHBIE B BUJle CTPOKH U3 IBYX UMCeT, pa3/ie/IeHHbIX
npobesiom, I'/ie TlepBOe YKMC/I0 — CTOPOHA KBa/[pPaTHOM paMKHU a B CM, BTOpPOe —
YacToTa BpAIL[eHUs PAMKHM BOKPYT OCH N B C .

®opmar BbIBOJA

Heobxoaumo BbiBecTH MejuaHHOe 3HaueHue D/1C 3a 3aZlaHHbIM POMEXKYTOK
BpeMeHH (B BO/IbTax).

OTBert BBIBOAWTL C OKPYIVIEHUWEM [0 TPEX 3HAKOB I10C/Ie 3aIIsITOM.

ITpumep
BBog  BreiBoj

10 1.35 0.004



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
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11 knacc

IIpumeuanus

Ec/v BBIXOIHBIM 3HAaUeHUEM SIBJISIETCS [1eJ/10e UKCIIO, ero HeoOX0[UMO BBIBOUTD C
NpOOHOI YacThbio, PABHOM HYJIIO ¥ OJJHUM 3HAKOM B IpOOHOM YaCTH.

PEB,Z[E]II/ITEJIEM ABJ/IAETCA TOUKA.

B ciyuae nonyuenus
3”auenuu: 1.001.00, 11, 1.0001.000, 1.00000000000011.0000000000001,
BbIBOAUTH cieayet: 1.01.0.



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu
11 knacc

3apaua: TepmuHaTrop u 3arajika MaTeMaTHKH

OrpanuueHnue
1 cekyHza
BpeMeHU
OrpanuueHue
64.0 M6
ramsATu
CTaHJapTHBIN BBO/J, WU
Beoj . Aap A
Input.txt
CTaHJAPTHBIN BBIBOJ, UIH
BriBog

output.txt

B anbrepHaTUBHOM BCesileHHOM, rie TepMUHATOpP PeIII C/ie/laTh repephbiB B CBOMX
0OBIYHBIX ZIEUCTBUSIX, HAllPpaBIEHHBIX MPOTHUB Ue/I0BeUeCTBa, OH OOHAPYKHUII
CTpacTb K MaTeMaTHKe. BmecTo TOro uTo0Obl criacaTh MUp, TeTllepb OH XOUeT
pellaTh ypaBHeHHUs. Y Hero ecThb Jijisi Bac ocoboe 3a/jaHue.

TepMUHATOp TIpe/IaraeT ypaBHeHHe 2x -y 1—x*=a-|1—2x*| ¥ TIPOCUT HAITH BCe ero
peltieHus1 B uHTepBane X€(—1,1) a1 3agaHHoro Ko3dduiiveHTa a. PerieHus
JIOJDKHBI OBITH TOUHBIMU [0 YeTHIPEX 3HAKOB ITOC/Ie 3allsTOM.

dopmart BBOja

[TepBasi cTpoKa COZIEpIKUT 1iesioe uuciao T, KoJInueCTBO TeCTOBBIX CyuaeB.
Kaxxgas u3 cienyromumx T CTPOK COAEPKUT OJTHO UKCJIO C TjlaBarollleid TOUKOM a,
K03 QULIMEeHT /17151 TECTOBOTO CJTyvast.

dopmMmart BeIBOjA

BriBegute cTpoKy, HaurMHaroyrocs ¢ "Case #x:", rje X - HOMep TeCTOBOI0 Cjiyuyas
(HaumHas c 1). [Tocse 3TOrO BhIBEAUTE BCE PeIeHUs [jis1 STOr0 TeCTOBOIO CJIydas,
KaKJj0e OKPYTJIEHHOE /10 YeTbIpexX 3HaKOB M0ocC/Ie 3angaTor. Ecim permenus He
CyII[eCTByeT, HareuaTaite "HeT pemenus”. Kaxkoe perieHre J0/DKHO ObITH
pa3zeneHo rpobesiom. Eciu cyiiiecTByeT HeCKOBKO PellleHnH, YIOpsiIoUnTe UX OT
HaUMEHBIIIeT0 K HauOOJIbIIIEMY .



MOCKOBCKAA ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJA HNIKO/JIBHUKOB
3aK/II0UMTe/TbHbIM Tl
IIpoagyKTOBBIN CEKTOP
Mexaucuun/iMHapHbIe 3ajauu

11 knacc
ITpumep
Beog BeiBoj
2
1 O572STBSTTBATIN Case #1: 10,4916 0.8708

Case #2: -0.4101 0.9120

1.127278349554205
6
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