MyHuumnanbHblii 3tan Beepoccuiickoii onumnuagbl WKoibHKOB no uHgopmatuke (9-11 knacesl)
Mockoeckas obnactb, 11 aekabps 2016 roga

3apgaya 1. Nnowaab npssmoyronbHMKa

Orpanuyenue 1o BpeMeHU:
OrpaHudenue 1o maMsTH:

2 CeKyH/IbI
256 merabaiiT

Bacsa u Ilersa saresanu urpy: Baca B TeTpajike 110 MaTeMaTHKe PUCYeT IO KJIETOYKAM IIPsi-
MOYTOJIbHUK, CUYUTAET KOJMIECTBO Y3JIOB KJIETUATON OyMarw, MOMABIIAX HA TPAHUILY MPSIMO-
YTOIbHUAKA, ¥ KOJIMYIECTBO Y3JIOB, MOMABIINX CTPOrO BHYTPh OpsiMoyrojbHuKa. [locse sToro on
Ha3biBaeT IleTe qBa MOJIyYUBIIMXCS YUCTIA, & TOT, B CBOIO OY€PE/ib, JOJ2KEH IIOCINTATD IIJIOMIA b
3araJJaHHOrO MPSIMOYTOJILHIKA.

Hanmumwure mporpammy, KoTopass mo AByM dncJiaM, Ha3BaHHBIM Baceii, HAXOAUT MJIOMIAIH
IIPSIMOYTOJIbHUKA.

®dopmaT BXOOHbIX AaHHbIX

B emuwHcTBeHHOI CcTpoKe depe3 1pobes  JaHbl  JBa  IeJbix  gucia N ouw M
4 < N < 109,0 < M < 109) — KOJIMYECTBO Yy3JIOB KJIETYATON OyMaru, MOMABIIAX HA
TPAHUILy ¥ BHYTPb MIPSIMOYTOJBHUKA COOTBETCTBEHHO.

TapanTupyercsi, 4To NpsiIMOYTOJIbHUK € JaHHBIME yrcjaamMu N u M cymecTByerT, a ero CTOpOHbI
IIPOBEJIEHBI CTPOTO 110 TPAHUIAM KJIETOK TETPAJIU.

®dopmaT BbIXOAHbIX AaHHbIX
BI)IBe,HeTe O/THO YHCJIO — IJIOIIA/JAb IIPAMOYI'OJIbHUKA.

Mpumepsbi

CTaHZAPTHHE BBOZ, CTaHZAPTHHI BHBOZ,

81
8 0

3ameuaHue

Ha pucynke 1 m3o0parkeH NpsiMOYTOJIbHUK, KOTOPBIN COOTBETCTBYET IEPBOMY IpuUMepy. Y
HEro BOCeEMb TOYEK Ha I‘paHI/IL{e7 OJHa TOYKa BHyTpI/I7 a IJIioniaJab €ro paBHa ‘IeTpréM. Ha BTOpOIVI
puCyHKe n300paskeH MPsiIMOYTOJIbHUK, KOTOPBI COOTBETCTBYET BTOpOMY IpuMepy. Ha rpanure
y HEero HaxoJIuTcd BOCEMb TOYEK, BHyTpI/I — HOJ’II:»7 a IIJIOIIa /b paBHHeTCH Tpél\l.

puc.1 pnc.v2

3apaya 2. MlHonnadneTHasa cuctema cHuUceHns

STa 3aZa4a C OTKPBITHIMHU TecTaMu. Ee pellieHueM sBJisieTcss Ha60Op OTBETOB, a HE
nmporpamMMa Ha s3bIKe IIporpaMMupoBaHus. TecTbl ykaszaHbl B camMoM yciaoBumu. Ot
Bac TpebyeTcs JINIIIL BBECTH OTBETHI HA HUX B TECTHPYIOIILYIO CHCTEMY.

Bo Bcem ma mmanere Kanmop-V uayBcrByercst TpeBokalasi AyIly UPParUOHaJbHOCTL. Hy,
HAIIPHMep, II0YeMy BOH TOH Iope HOHA00MIOCh UMeTh (DOPMY IIEPEBEPHYTOH BBEPX HOI'aMH
nupamuabt? Vmu nodemy nepeBbs B jiecy Bce jexkaT Ha 3emute? Vim modeMy STH ITHIBI CTPOAT
CBOM T'He3/[a OYKBAJbLHO B BO3AyXe, M UM 0€3 KOHIIA IIPUXOJUTCS CMEHSITh APYT Apyra, ITOOLI
HIO/IIEPXKUBATD 3TH I'He3/1a? DTO elrfe TOJBKO CaMble OY€BU/IHBIE 3ara/KH.

B3zsaTe xoTst GBI KaJIIOPHAHCKYIO CHCTEMY 3aIllACU HATYPAJbHBIX duces. OHA OYeHb HAIIOMHU-
HaeT OOBLIYHYIO JBOWYHYIO, HO B HEHl Ha 3HAYEHHE UNCJIa BJUSIOT HYJIH B CTAPIINX Da3psaax
(sedywgue nyau). Ilpu srom Gostee JJIMHHAS CTPOKA U3 HyJEH M €QUHUIL COOTBETCTBYET GOJIb-
memy guciy. Takum o6pazom, TabIuIa COOTBETCTBHS IEPBLIX HEOTPUIATEIHHBIX IEJIBIX UNCE
KaJIJOPUAHCKUM BBIIVISIIAT TaK:

00
01
10
11
000
001

Bawm HeO6XO,HI/IMO IIepeBeCTU HECKOJIBKO 9YHCeJI U3 HpHBbI‘IHOfI HaM ,HeCSITI/I‘IHOI‘/JI CHUCTEMBbI CHHUC-
JIEHUS B KaJIZJOPUAHCKYIO.

MdopmaT BXoAHbIX AaHHbIX
B KaKJI0M TeCTe JaHO YUCJIO a, 3allMCaHHO€e B ,ZLGCE{TI/I‘IHOfI cucreMe CHYrUCJICHUA.

MdopmaT BbIXOAHbIX AaHHbIX
B TeCTI/IpyIOLLLefI cucreMe BBeJuTe 4YUCJI0, COOTBETCTBYIOIIECE KaJI,ZLOpI/IaHCKOﬁ 3allUCU YHUCJIa

a.
MNpumepbi
TeCT OTBET
1 1
7 001
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TecTbl
Tect F1: a =13,
TecT F2: a =20,
Tect P3: a =42,
TecT $4: a =126,
TecT B®5: a = 509,
Tect ®6: a = 8350,
TecT B®7: a = 94553,
TecT B8: a = 93095,
Tect M9: a = 92747439082,
Tect B10: a = 549755813886.

O6paTuTe BHUMaHUE, YTO JJIst PAOOTEI ¢ GOJIBIINMY IIeJIBIMI YUCJIaMu B s3bIKe Pascal mpey-
cMoTpeH Tul int64, a B C++ — tun long long.
3apaya 3. Heiipocetb

Orpanuyenue 1o BpeMeHU:
OrpaHudeHue 1o maMsiTy:

2 CeKyH/IbI
256 merabaiir

OmHHAIATUKIACCHUK KUPHIUT yBJIeKaeTCsl COBPEMEHHBIMU TEXHOJIOTUSIMU, B YACTHOCTH,
3araJlouHBIM pasgaenoM nadopMaruku «machine learning» (Mamunnoe obyqenne). Ceitaac on
cobmpaeTcst pelaTh 3a/4a49n Ha TOCTPOEHNE U O0ydeHIe HelpoceTeil.

Camasi mpocrast HepoceTh IIPEJICTABIISIETCs B BUJIE N CJI0EB HefpOHOB. IlepBblit — 910 «BXOJ1-
HOI» CJIOi, HA KOTOPBIN MOMAIOTCST TapaMeTPhl U3yIaeMOro OObEKTa, N-blif — 3TO «BBIXOIHOI»
CJIOH, UTOrOBbIE 3HAYEHUsS B HEHPOHAX KOTOPOro — peakius cern Ha o0bekT (orser). Ocrann-
HbIE, IIPOMEXKYTOYHbIE CJIOM, IIPOHYMePOBaHbI OT 2 10 (7 — 1) U IPU3BAHBI IPOU3BOUTE «MBIC-
JIMTENbHBIN mporeccs. [Ipu arom gs yoboro 1 < ¢ < n — 1, KaxKAbId HEAPOH -TO CJIOsT U
KazKJIplil HelipoH (i + 1)-r0 cBsA3aHbL.

SamernM, 4TO B yCJIOBUSX HaIllell 3a/1a4M CETb MOXKET He MMeTb IPOMEXKYTOUYHBIX CJIOEB,
6oJiee TOrO, BXOTHOM CJION MOXKET SIBISITHCST M BBIXOJTHBIM OJTHOBPEMEHHO.

BrixogHoti ciioii (2)
Bxoanoiut cnout (1)

Kupnr xoger moctpouts cetb MormHOCTH Kak MuHAMyM k. OH erie He odeHb pa3bupaeTcs B
HOBOW Te€Me, HO CIUTAET, YTO MOIIHOCTDH HEHPOCEeTH — CyMMAapHOE KOJIMYECTBO Iy Tell U3 BePIITHH
BXOJIHOT'O CJIOSsI B BEPIIMHBI BBIXOJIHOTO CJIOsi. MBI OyI€M CYUTATH TOJBKO TaKHe IyTH, KOTOPhIE
BKJIIOYAIOT B CeHsT IO OJTHOM BEPIITUHE M3 KAXKIOTO CJIOSI.

Tak>ke Kupuiur To9HO 3HaeT, 9T0 UeM OOJIbIIE B CETU HEHPOHOB, T€M Me/IjIeHHee OHa 0Opaba-
TBIBAETCsI, & 3HAYNUT, YTO U3 BCEX CETEN MOIIHOCTU 6OJIbIle JTUOO paBHON k OH XOYeT MOCTPOUTH
Ty, KOTOpasi COMEPKUT MUHIUMAIHHOE KOJIMIECTBO HEMPOHOB.

Hanummre nporpaMmy, KoTtopasi 10 KOJIMYECTBY CJIOEB U TPEOYEMOl MOIIHOCTH IIOMOXKET
Kupuniny HaliTn MUHEMAaIbHOE HEOOXOIUMOE YKCJIO HEMPOHOB.

®dopmaT BXOOHbIX AaHHbIX
Ha Bxoj1 marorcs 2 1mesbIx 4ucia: n — KOJUYIeCTBO CJI0eB, u k — TpebyeMasi MOIIHOCTD Heii-
pocern (1 < n < 10%,0 < k < 10%%).

®dopmaT BbIXOAHbIX AAaHHbIX
HeO6XO,ZLHMO BBIBECTHU OJHO YMCJIO — MHHHMAJIbBHOE HeO6XO,ZII/IM06 YUCJIO HeﬁpOHOB.

Mpumepsbi

CTaHZAPTHHE BBOZ, CTaHAAPTHHI BHBOJ,

26
3 17
2 89 19

3ameuaHue

SameTuM, ITO kK MOXKET BBIXOIUTH 33 OrPAHUYEHNs CTAHIAPTHLIX 4 GafTOBBIX THIIOB A3BIKOB
porpaMMupoBanus. s paboTel ¢ G0IbIIMMY IIEJIBIMA YuCIaMu B a3bike Pascal nperycmorpen
T int64, a 8 C++ — Tun long long.

OzuH U3 BO3SMOXKHBIX BAPHAHTOB CETH [JI IEPBOTO TECTa MPUBEIECH Ha UJIIOCTPAIINH BbIIIE.
Kondurypanusa ceru: Tpu BXOJHBIX BEPIIMHLI U JIB€ BBIXO/IHBIX, BCEI'O POBHO 6 IIyTeii.

Bosmoxknas cerp g Tecra 2 m3obparkeHa Himke. Takyke Ha PUCYHKe BBIJIEJIEH OJIUH U3
pPacCMaTPUBAEMBIX IIyTel. 3aMeTHM, ITO HECMOTPSI Ha HAJINIME B NAHHOM ceTH Iesblx 18 myTei,
HEBO3MOXKHO COCTABUTh CE€Th U3 MEHBIIEr0 KOJMNYIEeCTBA BEPIIUH, YAOBJIECTBOPSIONLYIO YCIAOBUSIM.

BxoaHoii croit (1) BrixomHoi#t cioif (3)
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3apaya 4. MNepeesp B JonronpyaHobiii

Orpanuyenue 1o BpeMeHU:
OrpaHudenue 1o maMsTH:

2 CeKyH/IbI
256 merabaiiT

Kaxnpriit mens cryment Ouster mobupaercs na yuedy B ropos Joaronpymaabril depes3 xKere3Ho-
JIOPOKHBIN I1epee3 .

st obecnieuennst 6e30TACHOCTH MACCAYKUPOB IIPU JIBUZKEHUH IO JOPOTe K Tepee3ny JIeiCTBY-
0T CJIEMIYIONINE TIPABUIIA.

1. CkopocTh BCeX IBUKYIMUXCS TPAHCIOPTHBIX CPEJICTB Ha PACCTOSTHUU He 6ojiee S MeTpoB
OT mepee3sia He JOJKHA IIPEBBINIAThL Vi M/C.

2. Bce TpamcroprHble CpecTBa Ha PaCCTOSHUEM He OoJjiee S METpPOB OT mepeesjia OOsS3aHbI
OCTaHOBUTHCA IIPU 3aKPBITUU IIepee3ga U IPOJOJI2KUTL JABU2KEHHE TOJIBKO IIOCJIE€ €ro OT-
KPBITHSI.

Outer xoder mpuexarTh B MHCTUTYT KaK MOXKHO PAHBIIE,II09TOMY OH MOYKET HUCIIOJIb30BaTh U
aJIbTEPHATUBHBINA CIIOCO0 NEPe/BUKEHUsI, 8 UMEHHO — €ro COOCTBEHHbIE HOI'M, Ha KOTOPBIX OH
MEPEeJIBUTAETC CO CKOPOCTBIO Vo M/cC.

ABrobycHast octanoBka OJiera HaXoUTCs POBHO B S MeTpax OT IIepee3/ia U OH HAaUMHAET CBOIt
yTh B MHCTUTYT B MOMeHT Bpemenu 0. Takoke, B MOMeHT BpeMeHH () K OCTAHOBKE IOJXOJUAT
aBTobyc Ouera.

Ilepeesn 3akpbiBaeTcsi, KaK TOJBKO HA HErO IIPHUOBLIBAET SJIEKTPUYKA, U OTKPBIBAETCS CPa-
3y nocie €€ orbbiTusi. COBpeMEHHbIE TEXHOJOTUU IIO3BOJIMIIA JOOUTHCS TOrO, ITOOBI IIEpee3/|
OTKPBIBAJICA U 3aKPbIBAJICH MI'HOBEHHO.

TIpodeccronanuam BouTesst aBTOOYCA O3BOJIIET €My MI'HOBEHHO PA3rOHSITLCS M TOPMO3UTH
110 J11060i1 ckopoctu. Bonuresns aBrobyca Tak»Ke XOUeT IIPOeXaTh Iepee3 s KaK MOXKHO ObIcTpee,
Tak 9To aBToOyC Beerja OyJIeT ABUTATLCA ¢ MAKCUMAJBHO JOIyCTUMOM CKOpOCcThio Vi M/c.

Hanummre nporpammy, koropas nomoxer Ouiery BbibpaTh HauboJiee OLICTPBIN CrIOCcob IIpe-
0J10JIEHNSI ITepee3 ia; MEIIKOM niin Ha aBrobyce. Hat mepee3nom ecThb meIexoHbli MOCT, II0O9TOMY
Ourer MOXKeT MPEOI0JIETh MIEPEE3 ] MEIIKOM JIaXKe eCTh OH 3aKPLIT, IIPU 3TOM BPEMsl IIPOXOKIE-
HUS 110 MOCTY CUYMTAETCs IPEeHeOPeKNTeIbHO MaJsbiM (paBHo Hymmo). Takxke Ouier He Moxer
BBIXOJIUTh W3 aBTOOyCa IOCJE TOTO, KAaK CeJl B Hero, 4ToObl HE HAPYIIATH MPABUJIA BBICAIKU
[IACCAXKUPOB.

®dopmaT BXOAHbIX AaHHbIX

B mepsoii crpoke mamb messie umcaa S, Vi u Ve (1 < 8,14, Ve < 10°) — paccrostaue 10
nepeesia, CKOPOCTb €3/1bI HA aBTOOYCEe U CKOPOCTH XOJbObI MEIIKOM.

Bo Bropoii crpoke mamo menoe wuciao n (0 < n < 10%) — KOJHYECTBO SJEKTPHUYCK B
pacnucaHuu. B cieayommx n CTpoKaxX UIET OIMHMCAHUE JEKTPUYEK — Mapbl Yucel: l;, 7;
O0<li<r < 109), rae l; — BpeMsi IpubbITHUS, & T; — BPEMs OTbe3/Ia JIEKTPUIKHU C I1epee3ia.
3amMeTnM, YTO JO OKOHYAHHMS [;-0# CEeKyH[bI, aBTOOYC JBUraeTCs, KaK U BO BpeMs (r; + 1)-oii,
€CJIv, KOHEYHO, BPEMsI OTXO/A OJIHON JIEKTPUYKH HE COBIAJIAeT C BPEMEHEM IPHUXO/a JIPYTOi.

TapanTupyercs, 9T0 OTPE3KM BPEMEHU HAXOXKJIEHUs IJIEKTPUYEK Ha Iepee3le He MMePeceKa-
1orcs (oHaKo MOryT Kacarbes, Hanpumep: (11,71) = (1,2), (l2,72) = (2, 3)).

®dopmaT BbIXOAHbIX AaHHbIX

OpmH ciocob cYnUTaeTCs JIydile JAPYroro, eCju KOJIMYeCTBO HEeOOXOIUMbBIX CeKYH]I JIJIsi HEro,
OKPYTJIEHHBIX BBEPX, MEHBIIE KOJUYECTBO HEOOXOAMMBIX CEKYHJI JJIsl JPYTroro Crocoba, TOxKe
OKPYIJICHHOT'O BBEDX.

Ecan nepeittu mepeess memkom JIydine, 9eM €xaTh Ha aBTOOyCEe, TO BBIBEINTE B KadeCTBE
nepBoil cTpoku «WALK», BO BCceX OCTaJIbHBIX CJIy4YasdXx BbIBeguTe «BUS» (663 KaBbmeK).

Bropoit crpokoit BbIBeIMTE KOTUIECTBO HEOOXOIUMBIX CEKYH], OKPYTJIEHHOE BBEPX.

Cucrtema oueHkn
TapaHTHpyeTCsi, UTO PelleHie, KOTopoe paboTaeT B TOM cirydae, Koraa li, r; < 10°, maGeper
He Menee, uyeM 40 GasIoB.

MNpumepbl

CTaHZAPTHHE BBOZ,

CTaHAAPTHHA BHBOZ,

2051
3

BUS
16

0 10
12 14
40 100

20 21 WALK
3 20

6 12
13 15
16 19

Yeaotcaemuwie yvacmHuru orumnuadwt!

C pesysibpraTaMy IPOBEPKH DeEIEHN 3ajjad, TECTaMH, PEIEeHUsIMHU KIOPH, a TaKKe
MHCbMEHHBIM Da300pOM 3a7[ad BBl CMOYKETe O3HAKOMHUTBHCHA IOC/IE OKOHYAHUS Typa Ha
caiiTax it-edu.mipt.ru/ru/subreg_olympl617 u informatics.ru/olymp.
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