MyHuMUMNanbHeIi 3Tan BCEPOCCUCKOR ONMMNMaAb! WKOJIBHUKOB Mo uHdopmaTuke, 9-11 knaccel

Mocksa, 2019

3apayda 1. MeTpo

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 1 cexyama
OrpaHuyeHue 1Mo IaMsITH: 512 merabaiit

Ha HeKoTOPBIX Kpocc-TtaThOPMEHHBIX CTAHIUAX MeTpo (Kak, HampuMep, « TpeTbsKoBCKast» ) Ha pas-
HBIE CTOPOHBI TLIAT(GOPMBI TPUXOAAT T0e3/1a PAa3HLIX Hampasgenuii. TaHs TOTOBOPUIACH BCTPETUTHCI C
MOIPYTOM HA TAKOH CTAHITHH, HO TIOCKOJIBKY TIOJIPYTa MIPHUeXasia u3 APyroro 9acoBOro MOsSCa, TO U3-33, JI2KeT-
Jlara CUJIBHO MTpOCTafia, U 'TaHe MpHUIIoch JoJr0 €€ KaaTh. [loesma Bcerna XoasT TOYHO 0 PACTHCAHUTO,
u Tanst 3HAET, UTO TOE31 CTOUT Ha TTaTMOPME POBHO OJHY MUHYTY, & HHTEPBAJI MEXKJIy Moe3/1aMu (BpeMs,
B T€YEHHME KOTOPOro Moe3za y maard)OpPMbl HET) COCTABIAET (4 MUHYT fJisl TI0€3/I0B HA MEPBOM IyTH U b
MUHYT JIJIsl [I0€3/10B Ha BTOPOM TyTU. 10 €CTh Ha MEpBBIil NyTh TPUE3XKAET O3/ U CTOUT OJIHY MUHYTY,
3aTEM B TEUEHWE @ MUHYT 10313 V IIaT(OPMBbI HET, 33T€M B TEUCHNE OJHON MUHYTHI Y TAAT(HOPMBI CTOUT
CJACAYIOIIUA TIoe3 U T. JI.

[Toka Taus crosa wHa mwrardopme, OHA HACIUTAIIA N [TOE3/I0B HA IIEPBOM IIYTH U M M0E3/I0B HA BTOPOM
nytu. Oupeenre MUHUMAIbHOE U MAKCUMAJIbHOE BpeMst, KoTopoe Tans Moryia mpoBecTu Ha miiardopMe,
Un coobIMTe, ITO OHA TOUYHO COUTACH CO CUETA.

Bce noesna, xoTopeie Bumena Tams, oHa HAOIIOAAIA B T€UEHWE BCEH MUHYTHI, TO €CTh TaHd He TPu-
XOJIUT U HE YXOAUT ¢ TIAT(OPMBI TOCEPEINHE TON MUHYTHI, KOTJA M0e3/l CTOUT Ha miaTdopMe.

dopmaT BXOAHbLIX AaHHbIX

HepBaH CTPOKa BXOJHBIX JAHHBIX COACPXKHUT YHUCJIO 4 — HMHTEPBAJ Memgy moe3agaMu Ha IIePpBOM IIy-
TH. Bropas crpoka comep:KuT 9mncao b — mHTEepBaa MEXKy ITOe3JaMH Ha BTOPOM IIyTH. I'peTbd CTpOKa
COIIEPKUAT YUCJIO N — KOJMIECTBO OE3/I0B HA NEPBOM MyTH, KOTOpble yBujaena Tansg. HYersépras cTpoka
COJEPKUT YHUCJIO M — KOJHIECTBO ITOE3/I0B HA BTOPOM IIyTH, KOTOPHIE yBuIeaa Tand. Bee aucia — 1eble,
ot 1 mo 1000.

dopmMaT BbIXOAHbLIX AAHHbIX

HporpaMMa JOJIZKHA BBIBECTHU ABA YMCJId: MUHUMAJIBHOE U MAaKCUMaAJIbHOE BPEMS B MUHYTaX, KOTOPOE
Tanga Mor/ia cTosATh Ha WIaTdOpMe, Wi 0HO Yncyao —1, ecyim Tanst TouHO omubIach.

MNMpumepsbl

CTAHIAPTHHE BBOX CTAHIAPTHHY BHBOL,
57

N = O = N W W~

3ameyaHune

B niepsom npumepe 1o nepBomy myTu 1moesga xoiadaT yepe3 1 munyTy. Ilo Bropomy — uepes 3. Crost Ha
mirardopme 5, 6 wiam 7 munyTt, Tang MOrIa HACIUTATH 3 TMOE31a HA MEPBOM IIyTH W 2 HA BTOPOM.
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3apayva 2. lNnowaab

Nmst Bxopuoro daiira: CTAHZAPTHHE BBOF,
Nwmst BBIXOTHOTO (hadina: CTAHZApPTHHE BHBOZ
Orpanndenne o0 BpEMeEHN: 1 cexynna
Orpanuvenne o TaMATH: 512 merabaT

loponckas mromane mMeeT pa3Mep n X M U TMOKPBLITa KBaJpaTHoM mamTkoit pazmepom 1 x 1. Ilpm
IJIAHOBOI 3aMeHe MJINTKH BBISICHUJIOCH, IYTO HOBOM IJIMTKN HEIOCTATOTHO JIJIST MTOKPBITHUS BCell TIIOMaIn,
03TOMY OBLIO PEIIEHO MOKPHITH IIUTKON TOJIBKO JOPOKKY 110 KPA0 IJIOMIAIH, & B IEHTPE ILIOIIAIN Pas3-
OUTH TPAMOYTOMBHY IO KyMOy (CM. PECYHOK K puMepy ). IIpu 3ToM J0POKKA J0KHA UMETH OJJMHAKOBY O
IIUPUHY TI0 BCEM CTOpOHaM momaau. Oupeesnrte MaKCUMAJIbHYO MUPUHY JOPOKKH, KOTOPYIO MOYXKHO
BBIJIOXKUTH W3 UMEOTITUXCHA TIIUTOK.

dopmaT BXOAHbIX AAHHbIX

[lepBast m BTOpas CTPOKM BXOIHBIX JAHHBIX COJEpIKAT 1o ofHomy umcay n u m (3 < n < 2 x 107,
3 <m <2 x 10%) — pasmeps! miomam.

Tperba cTpoKa COMEPKUT KOJTUIECTBO UMEOIUXCca TnToK ¢, 1 <t < nm.

Obparure BHUMaHue, YTO 3HAUYEHUE { MO2KeT ObITh BOJIbIlIEe, YEM BO3MO2KHOE 3HAUEHuEe 32-
OUTHOIT 11eJIOYNCIEHHON TTepeMeHHO#, TT03TOMY HEe00XO0IMMO UCTOJIb30BaTh 64-0UTHBIE YHCIA
(run int64 B s3bike Pascal, tun long long 8 C u C++, tun long B Java u C#).

dopmMaT BbIXOAHbLIX AAHHbIX

[IporpaMma T0IKHa BBIBECTH €IWHCTBEHHOE YNCIO0 — MAaKCUMAJBLHYIO IMUPUHY JOPOXKKH, KOTOPYIO
MOYKHO BBIJIOXKUTH W3 UMEIOTTNXCA TLIUTOK.

Cucrtema oueHuBaHus

Perttennie, paBuibHO paboTraroliee TOJBKO I CJIydaeB, Korja ducia n u m He upesocxonst 1000,
Oyzer orenuBarhed B 60 6a/I0B.

MNMpumep

CTAHZAPTHHE BBOJX CTAHIAPTHHN BHBOL,
6 2
7
38

3ameyaHune

[Tosgcuenne x npuMepy. [Lromans nMeeT paszmepsl 6 X 7, n3 38 MANTOK MOYXKHO BBIIOXKUTEL JTOPOKKY
MAPUHON B 2 TIJIUTKH.

[Be NIUTKK
OCTa/ioCb
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3apgayda 3. MHOro nMpo>XHbIx

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 1 cexyama
OrpaHuyeHue 1Mo IaMsITH: 512 merabaiit

Ha xonmurepckoit dpabpuke ecTb n BUIOB MUPOXKHBIX, MUPOXKHBIX (-TO BUAa Ha (qabpuke a; MTYK.
Bruto npunsTo peleHne OTBE3TH MUPOXKHBIE HA, MPOJIAXKy HA SPMapKy, HO JUPEKTOp (aOpPUKU pEeIu,
9TO KOHJIUTEPCKUE UBJIE/INA HA SIPMAPOYHON BUTPUHE JOJI2KHBI OBbITH BBLIOXKEHBI OJWHAKOBBIMU P IaAMU,
[IPU 9TOM MUPOKHBIX KAXKIOr0 BUA JOJZKHO ObITH 0/InHAKOBOE KojindyecTBo. Heobsg3are/ ibHO OTBO3UTH Ha
SPMAPKY BCE BU/IbI ITUPOXKHBIX, MO2KHO BbIOPATH HEKOTOPbHIE BUJILI U B3ATh OJMHAKOBOE YKCJIO HUPOZKHBIX
KaXKJ0T0 BBIOPAHHOTO BUIA.

[Tomorute AUPEKTOPY OTBE3TH HA IPMAPKY HAMOOJIBIIEE UNCIO MTUPOKHBIX — HANUINTE, CKOJBKO BUIOB
OUPOXKHBIX U CKOJIBKO TMUPOXKHBIX KAXKIOTO BUI HYKHO OTBE3TH HA APMAPKY.

dopmaT BXOAHbIX AAHHbIX

[lepBast cTpoKa BXOAHBIX JAHHLIX COAEPXKHUT TUCIO N — KOJMYECTBO BUIOB MUPOXKHBIX Ha (abpuke,
1 < n < 10°. Cieayromue n CTPOK COAEPKAT O OJHOMY UHUC/IY @ — KOJMUYECTBO IUPOXKHBIX 4-I'0 BH/A,
1 <a; <10°. CyMmMa Bcex 3HAUYEHHl a; He IIPEBOCXOTUT 2 X 10°.

@dopmaT BbIXOAHbIX OAHHbIX

[IporpamMma moJI2KHA BBIBECTH JBA ITeJbIX ducia. [lepBoe dncio paBHO KOIWYECTBY BUAOB MAPOKHBIX,
KOTOPBIe HEOOXOAMMO BBIOPATH A dApMapKu. BTopoe WHCI0 PaBHO KOJIWYIECTBY MUPOXKHBIX KaXKIOTO
BBIOPAHHOTO BU/IA, KOTOPBIE HY?KHO OTBE3TH HA SIPMApPKY.

Ecnu BO3MOXKHBIX OTBETOB HECKOJIBKO, BLIBEIUTE JIIOOOM U3 HUX.

Cucrtema oueHuBaHus

Perttenvie, mpaBuisHo paboTaiolnee TOJBKO JIJIS CIyYaeB, KOTJAa BCE BXOHBIE UHUC/Ia HE MTPEBOCXOIST
10, 6yner omenuBaTbes B 30 6aLI0B.

Perterive, npasuabao paboraiomiee TOABKO Mid ciaydaes, korma n < 100, Oyzer omenuBathcsa B 60
6asoB.

MNpumep

CTAHZAPTHHE BBOJ CTaHIAPTHHN BHBOL,

3ameyaHune

[Mosicuenune x npumepy. Umeercs 3 Buna nupoxkubix kKojandectsoM 4, 10 u 7 mrryk. Hawmmyamuit orBer
OyzeT, ec/ii B3ATH 10 7 MUPOXKHBIX BTOPOTO U TPETHEro BUIA.
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3apava 4. Kocmuyeckue waxmaThbil

Nmst Bxopuoro daiira: CTAHZAPTHHE BBOF,
Nwmst BBIXOTHOTO (hadina: CTAHZApPTHHE BHBOZ
Orpanndenne o0 BpEMeEHN: 1 cexynna
Orpanuvenne o TaMATH: 512 merabaT

B KocMuUecKHe IMaxMaThl UFPAOT Ha OECKOHEYHOMN JOCKe, MOITOMY KJIETKM HyMEepYIOT Mapoil duces
(cm. mpumep m pucyHOK K Hemy). Purypbt xoaaT 10 06braHbIM npasutaM. CocTaBbTe MAPIIPYT MIAXMAT-
HOro KOoHs u3 Kaerkn (0;0) B 331aHHY0 KIeTKY (X;Y).

HamomunM, 9T0 KOHB 38 OJIMH X0/ IePEMEIAeTCd Ha OIHY KJIETKY 110 OJHOM OCK U Ha JBe IO IPYTroii, TO
ecThb, HanpuMep, u3 kiaetkn (0;0) oH 3a oquH X0 MOkKeT nonacTs B KiaeTkn (1;2), (2;1), (—1;2), (2;—1),
(1;-2), (=2;1), (=1;=2) u (=2-1).

B kauectse orBera BaM HY:KHO BbIBeCTH JF000# (He 00s3aTelbHO KpaTdaiimii) MapipyT ¢ HaIaJIoM
B (0;0) u xonuom B (x;y), MuHa Koroporo e 6osbie 10° xon0B.

dopmaT BXOAHbLIX AaHHbIX

HpOI‘paM]\/Ia TTOJIYY9a€eT Ha BXOJ JBa MEJIbIX YUCTa T U Y, 3allMCaHHBIX B OTAECJTbHBIX CTPOKAX, — KOOP-
JMHATH KOHEIHOM KJIeTKH MapIipyTa KoHs. Kierka (x;y) He coBmamaer ¢ HadaioM KoopauHar. |z| < 107,
ly| < 10°.

@dopmaT BbIXOAHbIX OAHHbIX

[IporpamMmma JTOJI2KHA BBIBECTH IIOC/IEIOBATETBHOCTE X0/I0B, OJIMH X0/, B OT/IETbHOM cTpoKe. B i-if cTpoke
JOJKHO OBITH BBIBEIEHO IBA YUCIA X; U 1Y; depe3 Mpobel — KOOPAWHATHI KJIETKH, B KOTOPOH OKAXKETCS
KOHBL 10CJIe 4-10 Xo/a. KosimuecTBo x0710B He j0ikHO mpesbimars 107, Tlociaeannit X0/ J10KeH BeCTn
B 33JaHHYIO KJIETKY.

Cucrema oueHuBaHus

Perrenwe, npasuibHO paboTaronee ToIbKO st caydaes, korga |z < 1, |y| < 1, 6yzmer oneruBarbca B
16 6asL10B.

Pertenue, npasuibHo paboratomee ToJbKO s cayvaes, koraa |z < 100, |y| < 100, 6yaer onenusaTh-
ca B 40 6as1oB.

Permienve, mpaBuibHO paboTarolnee TOJBKO Juist caydaes, Korpa |z < 15000, |y| < 15000, 6ymer
oIeHuBaTHCA B 70 0aJJIOB.

Mpumep
CTAHZAPTHHE BBOJX CTAHIAPTHHN BHBOT,
-2 -2 1
2 02
-10
-2 2
3ameuvaHue
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3apaya 5. Topoackue ueHTpaabHble ANnaMeTpbl

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 1 cexyama
OrpaHuyeHue 1Mo IaMsITH: 512 merabaiit

B oxrOoM 60ABITIOM TOpOE TOTOBATCS K OTKPBITHIO HOBOW BEeTKM HaszeMHOro merpo. OHa mpoJeraer
MeXJy ABYMsI TOPOJAMU B NPUTOPOJE IO Pa3Hble CTOPOHBI OT CaMOTO TOPOJa, HO MPOXOJsd HUepe3 HETO
HACKBO3b. TaKy MOJIETh HA3EMHOTO MEeTPO HazBaau [0pojckue nearpaababie quamerpor (FILT).

B pamkax noaroroeku K 3amycky 'Ll 6b110 pazpaborano clienuajibHOE PacHUCAHUE, COJAEPIKAIIEE 7
peiicoB B OJHOM HAIpaBJEHAW W M peiicoB B obparnoMm. st Kax1oro pefica onpemeseHbl a; — BpeMs
OTIPABJIEHUS C IEPBOI KOHEUHOHN CTAHIWHU U b; — BpeMst TPUOBITAS Ha BTOPYIO KOHEIHYIO CTAHITHIO, /TSI
0OpaTHBLIX pelicoB ¢; — BpeMs OTHpaB/IeHHd CO BTOPOil cTaHIuU U d; — BpeMs HPUOBITUS Ha IIEPBYIO
cranuo. Bpemena m3MepsdioTcd B MHUHYyTaX OT HAYaJa AHs. BHyTpum OOJBIIOr0 ropoja moe3ma MOTYT
MEPEIBUTATLC [0 PA3IUIHLIM MapIIpyTaM, ITO3TOMY T0e3], OTIIPABUBINNHCS MMO37Ke KAKOTO-TO IPYTOTO
03718, MOXKET TPUOBITH PAHBIIE HETO.

[IpoekTsl Takoro maciiraba emig He 3alyCKauch, a 3HAYUT, OYIYT ITPOUCXO/IUTH HEpE/IBUICHHBIE
cobBITH U T0e371a Oy1yT 3a/iep:KuBaThCsa. AnamuTuku Komnauwu, obcmyxkuaroreit 'L, mocunram, aro
npu JIFOOBIX 06CTOSTEBCTBAX [T0€3)T MOXKET OI03/IaTh HA KOHEYHYI0 CTAHIUI0 He Dojiee yeM Ha t MUHYT.
Tloes s MoxeT OTIIPABUTHCS BBIIOIHATE CACAYIONINI PEiic cpa3y Ke, KAK TOJBKO 3aKOHYU/T TIPEbITYIITNN.

Kommnanuu mopydeno Bo 4To 6bl TO HU CTAJIO O0DECIIEYNTH BBHINOJHEHUE KaxK0T0 peiica. Oupesenure,
KaKO€ MUHUMAJIbHOE KOJUYECTBO II0€3/0B HEOOXOINMO MMETh, 9TOObI HU OJMH PEiC rapaHTUPOBAHHO HE
OBbLI OTMEHEH JaXKe B CJIydae BO3MOXKHBIX 3aJepKeK Bcex moe3qoB. 1loe3ma 00sa3aHbl OTIPABAATHCA OT
HaYaJbHBIX CTAHIIWH CTPOTO MO PACTIHCAHUIO.

B mauane u B KOHIE AHA MOE31a MOTYT HAXOAUThLCA HA JII000H m3 cranruil. [lepemernarbeda MexX Iy
CTaAHIIASMU BO BpeMs JHs, KpOMe KaK [0 JTAHHOMY PaCOUCAHUIO, TT0e3/1a He MOTYT.

dopmMaT BXOAHbLIX AaHHbIX

[TepBas cTpoka BXOMHBIX JAHHBIX COAEPKUT MAKCUMAJIBLHOE BPEMsT 3a1€PKKH TTPHU BBITTOJTHEHNN peiica
t, 0 <t <10,

Crenyromasi CTPOKa, COJEPKUT YUCIO 1 — KOJUUECTBO PEHCOB B PACIUCAHUU B OJHY CTOPOHY,
0 < n < 100. Caenyromupe 2n CTPOK COpepskarT dncia ai, bi, as, bs, ..., Gn, by, — BpeMst OTTIPaBJEHUS
[I0€3/I0B OT IIEPBOii CTAHIIMK U BpeMs UX MPUOLITHS Ha BTOPYIO cTammmio, 0 < a; < b; < 107,

Crenyrorast CTPOKa, COMEPKUT UUCTO M — KOJMIECTBO MOE3I0B B PACIUCAHUNA B O0PATHYIO CTOPO-
Hy, 0 < m < 100. Caexyromue 2m CTPOK CoJepzKaT BpeMs OTIPaBICHHA c¢; U IPHOBITHA d; TOE370B
B 00paTHOM HaIllpaB/IeHHH B aHaaoruuHoM (opmate, 0 < ¢; < dj < 10°.

[loe3na B pacnucanuu nepedrcyeHbl B TPOU3BOJILHOM OPsAIKe, He 00g3aTe/IbHO B TIOPSJIKEe BO3PACTa-
HIAd BDEMECHMH.

dopmaT BbIXOAHbIX AAHHbIX

HporpaMMa JOJIZKHa BBIBECTHU OJHO IIEJI0€ YNCJIO — MUHUMAJIBHOE KOJTUYIECTBO TTOE310B, H€O6XO,HI/IMOE
JJIdA BBIIIOJTHCHUA JaHHOI'O PaCIIUCAHNI.
Cucrema oueHuBaHus

Permenns, npasuibHO paboTarommuye Jjid CIydas, Korja sHadenud t, a;, b;, ¢j, d; me npesocxogar 100,
OyayT onenuBaTbes B 40 6a/110B.

Perenus, npasuibHO paboTaromue s Caydas, Korja 3Hadenusd t, a;, b;, ¢j, d;j He npeBocxoadar 10°,
OyayT onenuBaTbes B 70 6a/10B.
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MNpumepsbl

CTAHZAPTHHE BBOJX CTAHIAPTHHN BHBOL,

11
14

3ameyaHune

B nepsom tecte t = 4, n = 2, m = 1. IlepBrlii 0€3/1 ye3:kaeT B MOMEHT BpeMeH! a1 = 3 U IpUObIBaeT
B by = 8. Bropoit moesn ormpasasgercss B MOMEHT BpeMeHu ag = b u npubsiBaer B by = 10. Co Bropoi
CTAHIUM Ha TEPBYIO 10Oe3]1 oTnpasisieTcsd B ¢; = 11 u npubsiBaer B d; = 15. Ilepssiit m0e311 He ycreBaer
BBIIIOJIHUTEL OOpaTHBIM pelic, T.K. OH NPUOLIBAET HA BTOPYIO CTAHIIAIO 0 PACIUCAHUIO B §, HO MOYKET
0I103/1aTh HA 4 MUHYTHI, T.€. OH CMOKET BBINOJHUTEL O0PATHBINA PEliCc TOJbKO IIPU OTIIPABJIEHUN HE paHee
12 munyT. [losromy muist peasm3anuu paciucaHusi HeOOXOMUM TPETUll mM0e3I.

Bo Bropom Tecte t = 1, n = 2, m = 2. [loesn noouepénno BhIMOAHSIET BCe peiickl. CHadajia OH
BBITIOJIHSIET PEHC OT BTOPOIl CTAHIIMM K MEPBOil — OoTmpasieHueM B ¢ = 1, mpubsitueMm B do = 3. IloTom
peic OT IepBO#l CTAHIMU KO BTOPOl — oTHpaBjeHueM as = 7, npubbitueM by = 9. 3aTeM OH BBIIOJIHSIET
peiic OT BTOPOIi CTAHIINY K TTepBOit — oTmpasienneM c¢; = 11, npubsituem d; = 14. Hakomelr, 0H BBITIOJTHSIET
petic OT TmepBO#l CTAHIMU KO BTOPOil — oTmpasyenueMm B a1 = 15, npubsituem B by = 18. MakcumasbHoe
BpeMs 33JIep:KKH B IIYTH PaBHO 1, TO3TOMY OJWH TOE3]T CMOYKET BLITTOJIHUTEL BCE 3TH PefiCh.
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