S cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
Poccusa, Mnnononuc, 4 mapra

Obuwan nHpopmaums no 3ajadam oaMMnuagbi

OrpaHunydeHne no namsTn

e B zajaue A: 256 merabaiir

e B zamade B: 256 merabaiiT

B zanade C: 256 merabaiir

B zagade D: 256 merabaiir

B zagaqde E: 256 merabaiir

OrpaqueHme Ha pa3mMep NCXoaHOro Kkoga nporpamMmmbl

Bo Bcex 3agauax pasmep daiista ¢ MCXOTHBIM KOIOM PEIeHUsT He JOJXKeH mpeBhimaTh 256 Kb.

OrpaHunyeHne Ha NOCbLINKY peLueHni

[To xaxxkmoit 3a/1aue HA TTPOBEPKY IpuHUMaeTcs He OoJiee H0 perenuii.

Cucrtema oueHkn

Kazxmast 3a1a4a 0JIMMIINAIBI IOJEIeHa Ha HECKOIBKO IMoA3aaad. UTo0bl HabpaTh 6aJsIIbl 10 IoA3a1a9e,
nporpaMMa JOJI2KHA IIPOUTH BCE TECTHI 9TON IMTOA3a/IaYN.

Sa KaxKJIyIo 3aJady BBICTABJIAETCA CyMMAapPHBI OaJl 10 BceM ee Ioi3ajadaM. B KarkIoil mogzaiade
OIICHUBAETC JIyHUIllee PEIeHne, TO eCTh 3a I10/133a9y BBICTABJISICTCS MAKCHUMAJ/IbHBIN HAOPAHHBIN 110 HEl
6aJlI cpe/in BCeX peIleHnit.



g cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
‘ Poccus, Nnnononuc, 4 mapta

3apgava A. Habop Boabl aomoii

Orpanudenne 10 BpeMeHNU: 1 cexynna

YV manpunka WiabHypa moMa 3aKOHYMIACH BOJA, W OH PEIINJ HAOpPaTbh 1 OyTHLIOK BOJbI, KaXKIast
00beMoM k JTUTpOB. [lJist 9TOTO OH UCHOJIB3yeT ABTOMAT MIPOJIAYKHU BOJIbI, 3alIPOrPAMMUPOBAHHBIN HAJIMBATD
k nuTpoB 3a oxmy ormuiary. Ha aBromare ecTh JBe KHOIIKU:

e CrapT — HaYMHAET HAJIMBATH MMOPIIUIO BOJBI TIOCJIE OILIATHI, JTHOO MPOIOJIZKAET HAJUB MOCIEe HAaXKa-
tust "Tlayza"

e ITay3a — CraBuT Ha/JIMB OILJIAYEHHOW ITOPIIMHU BOJBLI Ha may3y ;o Haxkarus "Crapr"

WnabHyp 3HaAET, YTO aBTOMAT MMeeT OIMMOKY B CHCTEMe HaJIMBa W €CJIM OH OJUH Pa3 3allJIATHT, TO
aBTOMAaT HAJILET OosibIle deM k JIMTPOB BOjbI. Vznumiexk Bompl Oymer paseH a - k, Tjie a — U3BECTHOE
qncsio. YTobbl COKOHOMUTD, VJIbHYD pelu Uciojb3oBarb KHonku “Crapt”’ u “Ilaysa” mjis MuUHIMA3AIAN
KOJTMIECTBA OILIAT.

Onpenennre, CKOJIBKO Beero pa3 MiibHYypy HpUIETCH 3alIaTUTh, YTOOBI HAbpaTh 1 OYTHIIOK BOJBI 110
k mATpPOB KaxkIas.

JlaHbI 9eThIpe TeCTOBBIX HAOOPOB, JjIsI KOTOPBLIX Tpedyercst HaiiTh oTBeT. Eciu Bbl He 3HaeTEe OTBET
n7st Tecta, sanuimure —1. Kaxkaprit Habop oreHnBaeTcst B 25 06aJLI0B.

Howmep Tecta n k a OTBer
1 121 5 0 (moste orBera)
2 198 173 0.5 (mmoste orBeTa)
3 139 3737 | 0.23 | (moze orsera)
4 203881 | 61329 | 0.7319 | (moste orsera)

Kak orBer ma 31y 3amaay npukpenure txt daitn. Ecian orceinaere txt daiir, To Ha mepsBoit cTpouke
JIOJI?KHO OBITH 3aIMCaHO IeJI0€ YHICJIO OTBET I IIEPBOI'O TECTA, BO BTOPOI CTPOYKE JI0JIZKHO OBITH 3aIIMCAHO
11eJI0€ YMUCJIO OTBET JJId BTOPOro TeCcTa U T,

CrpaHnua 2 n3 9



S cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
Poccusa, Mnnononuc, 4 mapra

3apgava B. OntumMmusaums marmyeckow saHeprumn

Orpanudenne 10 BpEMEHMU: 1 cexynna

B 1majiekoM KopoJieBCTBE MAaroB CyIIECTBYET APEBHHI apTedakKT — MACCUB MarudeCKUX KPUCTAJLIOB.
Kazxnprit kpucrast obiamaer cBoeil sHeprueil, Koropast OIMUChIBAETCS IUCJIOM a;. Maru oOHapyKUIH, 9TO
CyMMapHasi SHEPIUsl MACCUBa KPUCTAJJIOB 3aBUCUT OT UX PACIIOJIOXKEHUsT U BBIYMCISIETCS 110 POPMYIIE:

i+ a
E— 7 z+1.
2

Maru XOTIT MUHUMH3HUPOBATDH CYMMAPHYIO SHEPruio F, 9ToObI CcTabMIN3UpoBaTh apTedakT U MPemIoT-
BpaTuTh ero paspyuenne. OJHAKO Y HUX €CTh OFpaHUYEHUE: OHH MOLYT IIOMEHATH MECTaMM 3JIEMEHTDI
MaccuBa He 0ojiee IByX pas.

ITomorure MaramM BBIYHUCJIUTH HAUMEHBIIYIO CyMMapHYIO SHEpruo F.
dopmaT BXOAHbIX AAHHbIX

[TepBasi cTpoka cojepKuT nejoe aucyao n (2 < n < 105) — KOJIMYECTBO KPUCTAJLJIOB.

Bropasi ¢cTpoKa COEepKUT N MEIbIX TUCENT A1, a2, . . .,dy (1 < a; < 109) — HEPTUN KPUCTAJLIOB.
dopmaT BbIXOAHbIX AAHHbIX

O1HO BelnecTBEHHOE YUCI0 — HauMEHbIIee 3HaYeHne CyMMapHOil sHeprun £, ¢ TO4HOCTHIO /10 9 3HAKOB
nocJIe 3aIaTo.
Cucrtema oueHkn

Banner 3a Kaxk1y1o mojzajady HAYUCTAIOTCA TOJBKO B CJIydae, €CJIU BCe TECTHI /IS STOW M0J13a/1a49n
1 HEOOXOIUMBIX T0/133/1a9 YCIIEITHO TPOIeHbI.

H n
Ilonzamaua | Basabr OrpaHuyeHus eobxo/pmere nbopmanys
no3aaa4u O TIpoBepKe
1 16 n < 30 — rmepBas OIMMOKa
2 23 n < 102 1 repBas OInmoKa
3 28 n < 103 1-2 ImepBas OIMIMOKa
4 33 Her monosHuTEBHBIX OrpaHUYIeHnil 1-3 repBas OIMMOKa
MNpumepsbl
CTaHIapTHHI BBOJ, CTaHZapTHHN BHBOJ

5 10.5

12345

6 5

111111

CrpaHnua 3 3 9




g cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
Poccusa, Mnnononuc, 4 mapra

3apgavya C. PoboTbl Ha wWaxmMaTHOW AocKe

Orpanudenne 10 BpeMeHNU: 1 cexynna

Cryznenry Brajumupy Hojapuian maxMaTHyo JOCKY pasMepoM n X m. Jleast HUXKHsIsI KJIeTKa, JOCKH
HOKpallleHa B OesIblil BT, a OCTaJbHble KJIETKH PACKDPAIIEHbI B IIAXMATHOM IIOps/Ke (HUepHble U Oesble
KJIETKU YepeJIyIoTCs).

Biaumup xoueT ucrosib30BaTh pobOTOB, KOTOPBIE MOIYT HEPEMENAThCs 10 JocKe. KaxK bl pobor
MOXKET IPBIraTh depe3 OJiHy KJIeTKy 3a 1 munyry. Hanpumep, eciim poboT HaxonuTcst B Kietke (T,y), TO
3a OJ[HY MUHYTY OH MOXKET [IEPEMECTUTHCS B OJ[HY U3 KJIETOK:

o (x+2)y)
o (r,y+2)

Ha pucynke HuzKe moka3aHbl BO3MOXKHBIE XO/Ibl pOOOTa (KpacHasi TOUKa — TEKYIIee TI0JI0KeHne poboTa,
CHHHUE TOYKN — BO3MOXKHBIE KJIETKH JIJIs IPBIKKA):

Baagnmup xower, aToOBI pOOOTHEI OOOIIIM BCEe UepPHBIE KJIETKHU IOCKU, 3aTPATHB Ha 9TO He Oojee k
MuHYT. [Ipu 9T0M KaxK bl pOOOT MOXKET HAUMHATH JBUXKEHUE C JII0DOH KjeTKn 1ocku. Ha packianky Beex
poboros Biagumup TpatuT poBHO 1 MUHYTY, IOSTOMY y pobOTOB ocTaércsa k — 1 MUHyTa Ha BLITOJHEHNE
3aJ1a9H.

Ornpetesinre HauMeHbIIIEe KOJIMIECTBO POOOTOB, KOTOpoe rmoTpedbyercss BiraauMupy, 91006l 000HTH BCe
YepHbIE KJIETKU JIOCKH 3a BpeMs He OoJiee k MUHYT.

dopmaT BXOAHbIX AAHHbIX

[Tepsasi crpoka cofiepzKuUT Tpu Mebix ducia: n, m u k (1 < n,m < 10,1 <k < 1018) — pa3Mepsl
JOCKW W OTpaHMUYIeHNEe II0 BPEMEHM.
®opmaT BbIXOAHbIX AAHHbIX

BoiBemure onHO 1€s10€ UMC/IO — HAMMEHbIIEe KOJUIEeCTBO PODOTOB, HEOOXOAUMOE JIJIsi BBIIOJIHEHUSI
3a1a40.

CucTtema oueHKkn

Barer 3a KaxkIy1o mog3agady HAUUC/IAIOTCS TOJBKO B CIydae, €CJIM BCe TECTHI JJIsl 9TON MO3a1adu
1 HeOOXOMMMBIX 10138084 yCIIEIIHO IPOIeHEbI.

CrpaHnua 4 n3 9



cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
Poccusa, Mnnononuc, 4 mapra

Iloazamaya | Bansabl OrpaHuyeHus Hf{?)z);(;igr;le I/I()Hfsgi?;zﬂ

1 18 k=1 — repBas OImmnbKa

2 13 n-m< 19 — repBasi OIINOKA,

3 8 n=1 — repBas OmmbKa

4 38 n,m < 103 2 HepBast OIIOKA

) 23 Her nomnosiruTe/IbHBIX OrpaHUYIeHMIA 1-4 mepBas OImmoOKa

MNpumepsbl
CTAHIAPTHHA BBOJ, CTAHIAPTHHI BHBOZ

881 32
883 12

CrpaHnua 5 n3 9




g cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
Poccusa, Mnnononuc, 4 mapra

3apgada D. Ontumusaumsa goctaBku pobotamu

Orpanudenne 10 BpeMeHNU: 2 CeKyH/IbI

Ha cobecenoBanuu B kommannu VK pazpaboramkam JarOT 3a/1a4qy, ITOOBI IPOBEPUTH WX HABBIKU.
Kaxaprit 3 pazpaboTdnKOB CMOI' PEIINTDb Ty 3aJa4dy, U Telephb IPHUIIET Ball YepE CIIPABUTHCA C Heil.

Ha ckame pobOTOB-I0CTABIIMKOB €CTH N IyHKTOB HA3HAYEHUS, PACIOJIOKEHHDBIX B IEIOYUCICHHDBIX
TOYKaX T1,...,Ty HA IUCJIOBON HpsMOil. PODOTHI MOIKHBI TOCTABATH I'PY3bl M3 IEHTPAJIBLHOIO CKJIAIA,
PACIIOJIOYKEHHOTO B HEKOTOPOU IIEJIOUUCJICHHON TOYKE Y, B KAXKJbI U3 IIYHKTOB Ha3HAuYeHUsI. KaxKIbIii
pobOT JTOCTAB/ISIET OAUH I'PY3 B OAUH IyHKT HA3HATIECHUS.

OjiHakO y poOOTOB €CTh OrpaHUYEeHNs: [IPU IIEePEMENIEHNN TPYy3a OHU TEPSIOT Hepruto. [l Kaxk1o0ro
IYHKTa HA3HAYEHUs ¢ 3aJIaHbl KOI(DDUIMEHTDI a; U b;, KOTOpbIE ONPeIessioT TOTEPH IHEPTHH:

e Eciu poGoT nBUKeTCsi BIIPABO OT TOYKH Y JI0 TOYKA Z; (Y < ), TO HOTEPH SHEPIUU COCTABJISIOT

bi - (xi —y).
e Ecam poGoT JBUIKETCsI BJIEBO OT TOYKHU Y JIO TOUKU ; (Y > Tj), TO IIOTEPH SHEPIHU COCTABJISIOT
a; - (y — ;).

Hano () He3aBUCUMBIX 3aIIPOCOB, KAXKJIblii 13 KOTOPBIX COCTOMT U3 BO3MOXKHbIX 3HaUeHuil (a;, b;). Barma
zajata — JJIs KaXKJ0TO 3aIpoca OIPEeIeuTh MUHUMAJIbHbIE CyMMAapHbIE TIOTEPU SHEPIUU, €CIU POOOTHI
BBIOEPYT TOUYKY Y ONTUMAJIHLHBIM 00Pa30M.

dopmaTt BXOAHbIX AAHHbIX

[Tepsasi cTpoka cogepzxkut nesoe anciao n (1 <n < 2- 105) — KOJITYECTBO IIYHKTOB HA3HAYEHUS.

Bropasi cTpoka cOmepKUT n MEIbIX TUCeN X1, . ..,ZTy (0 < x; < 106) — KOOPJMHATHI TyHKTOB Ha3Ha-
JeHUs.

TpeThst cTpoka coepuT nestoe dncao @ (1 < Q < 2-10°) — KoImIecTBO 3aIIpOCoB.

Caenyromue ) CTpoK cojiepzkar 1o JBa nesbix unciaa a; u b; (1 < a;,b; < 106) — Koo pUImeHTH!
[IOTE€Phb SHEPIUU JJIsl KayKJIOro 3a1poca.

@dopmaT BbIXOAHbIX AAHHbIX
,ZL.HH KazKJI0ro 3allpocCa BbIBEAUTE OJHO I€JI0€ YHCJI0 — MHUHUMAJIbHBIE CyMMapHbI€ IIOTE€PU SHEPI'UH.

CucTtema oueHkn

Bannber 3a KaxkIyio 1Moj3a a9y HAYUCIAIOTCA TOJBKO B CJIydae, €CJIU BCe TECThI JUIS STOW 10J13a/1a4u
7 HeOOXOIUMBIX II0/1331a4 yCIIEeITHO PO IEHBDI.

Iloazanmaua | Banabr OrpaHuyeHus Heob6xomuMblie rpynnbl TeCTOB
1 18 n,Q < 10 —
2 19 n, Q < 500 1
3 23 n, Q < 5000 1-2
4 40 OcHOBHBIE OI'DAHUYIECHUS 1-3

CrpaHnua 6 n3 9
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MNpumepsbl
CTaHOAPTHHHE BBOZ CTaHOAPTHHE BHBOZ,

10 1066
31 64 75 71 87 76 73 4 100 7 707
4 2106
47 1742
29

99

9 4

10 858
16 7 19 76 30 64 17 79 13 28 1105
4 438
2 10 881
95

18

7 4

CrpaHnua 7 n3 9



g cunHan Innopolis Open no poboTtoTexnuke (7-8 knacc). 2024-2025
Poccusa, Mnnononuc, 4 mapra

3apayva E. llouTa

Orpanudenne 10 BpEMEHMU: O CEeKyH]I

B nebombimom dyTypuctrndeckoM ropojie Munomnosmmc padoraer podoT-moYTa boH, 33/ 1a9a KOTOPOTIo —
JIOCTABUTD BayKHOE TIMCHMO U3 TEHTPATLHOTO MOYTOBOTO OTAEIeHUsT B oM mosaydaTens. OmHako myTh K
[OJIy9aTe/ 0 HEe TaK IPOCT: MEXKJIy IMOYTOBBIM IEHTPOM U KOHEYHOM TOUKOI MapIIpyTa PacIOJIOXKEHBI 7
OPOMEKYTOIHBIX ITOITOBBIX CTa.HHHfI, KazK/1ad N3 KOTOPbIX CJIY2KUT OCTaHOBKOM JJId ITIOYTOBBIX aBTO6yc0B.

Pobot MoxkeT 1mepeMerniaTbest 1Mo ropoiy CASAYIOMUME CIIOCOOAMU:

e B navaje myTtu poOOT MOXKET JTOHTH IEIIKOM OT IIOYTOBOI'O IEHTPA JI0 MEPBOil IOYTOBOM CTAHITUN.
OTOT IIyTh 3aHUMAET POBHO T €UHUIL BDEMEHHU.

o Jlamee, HavuMHas C HEPBOH CTAHIMHU, POOOT MOYKET BOCIIOJIL30BATHCS CIEIUAIBLHBIMU TOYTOBBIMU
aBToOycaMu, KypCUPYIOMUME MexKy cranimsivu. st kaxkioii cranimu ¢ Homepom ¢ (1 <1 < n—1)
JeiicTByeT OCOOBIi rpaduk: aBTOOYC OTIPABJIAETCA OT ITON CTAHIUU YEPEe3 PABHBIC ITPOMEKYTKH
BpeMeHH, KpaTHbie p;. Ecau pobor cajurest Ha aBTobyc, OH jocTuraeT ciemyroreil cranmuu (i+ 1) 3a
t; enunut Bpemenu. ['apantupyercs, uto 1 < p; < 8, 9TO Je/1aeT paciucaHue aBTooyCcoB TOCTATOYHO
PEryJSPHBIM, HO IIPH 3TOM TPEOYIONUM TPABUIBLHOTO IJIAHUPOBAHMUS.

e Ilociie jocTzKeHust IOCe/Hel TTI0UTOBO cTanuu (n-i) pobOT MOXKET 3aBEPIIUTH CBOE Iy TEIIECTBIEe
IIEIIKOM, JIOMIsT 10 JAOMa IOJIydaressd. DTOT MOCAeTHUN YIaCTOK IIyTH 3aHUMAET POBHO ¥ €IUMHUIL
BPEMEHU.

Ilepen Bamu cTouT ciemyromias 3a1ada;

Ecrb () 3ampocoB, KaxXIblil U3 KOTOPBIX IIPeAcTaBjsier coboii MOMEHT BPEMEHH ¢;, KOIja PobOoT IIo-
KHIaeT ITOYTOBBIA IeHTp. Bala mesib — [JIsT KaXXKJ0ro 3aIpoca OIPENe/]UTh CAaMblii PAaHHUA MOMEHT
BpPeMeHH, KOTrjia pobOT CMOXKeT J100paThCsi 10 JOMa, [TOJIydaTeisi, CIe/Iyst ONTUMAIbHOMY MapIIpyTY.

HononuurenbHble ycjaoBusi: Ecim poboT nmpubbiBaeT HA MOYTOBYIO CTAHIIMIO TOYHO B MOMEHT OT-
IpaBJjieHus aBTOOyCa, OH MOXKET HEMEJJIEHHO CeCTh Ha Hero 0e3 3aJeprKKHU.

Cl\lO}KeTe JIN BBI IIOMOYb pO6OTy—HO‘{TaJIbOHy BBICTPOUTDH I/I,Z[eaﬂbeIﬁ MapLprT n J10CTaBUTDH ITMCHBMO
KaK MOKHO ObIcTpee?

dopmaT BXOAHbIX AAHHbIX

[lepBast cTpOKa COEPKUT Tpu HesbiX uncia n, r uy (2 < n < 10% 1 < 2,y < 10%) — xomdecTso
CTaHIW, BpeMs Ha IIyTh JIO IIEPBOU CTAHIIUUA U JIO JOMa ITOJIydaTesIs.

Bropasi crpoka cozjep:kur n — 1 mejoe 9ucyio pi,...,pn—1 (1 < p; < 8) — rpadux ornpasjeHust
KaXKJ10ro aBTodyca.
Tperbsi cTpoka copep:kuT n — 1 1emoe 9ucyo tq,...,tp—1 (1 < t; < 109) — BpeMsd, 3aTpadeHHOe Ha

[TOE3/IKY KaK/IbIM aBTOOYCOM.
Yerepras CTPOKa coAep:KuT oiHo neoe uncio Q (1 < Q < 2-10%) — KoamdecTBo 3ampocos.
Creayromue ) CcTPOK cojiep:kar 1o ojHoMy 1esaoMy duceny ¢; (0 < g; < 109) — BpeMmsi, Korga poboT
ITOKUHYJI IIOYTOBBIA IEHTP.
dopmaT BbIXOAHbIX AAHHbIX

Brisegure () 1ebIx 9mcel, i-€ 9hC/I0 JOJXKHO OBITh OTBETOM Ha - 3aIIpoc.

Cucrtema oueHkun

Baier 3a KaxkIyio mog3aiady HAYMUC/IAIOTCS TOJBKO B CIydae, €CJIU BCe TECTHI JJIsi 9TON MO3a1ad9u
7 HeOOXOIMMBIX 11013889 yCIEIIHO ITPOIeHbI.

CrpaHnua 8 n3 9
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Ilonzanaua | Banaer | JlonomuuTtenbHble orpannvenus | Heobxonumbie moazagadam
0 0 Tectp! u3 yciioBus —
1 7 n<10;Q =1 —
2 9 n < 100;Q < 10 0-1
3 13 n < 1000; Q < 1000 0-2
4 12 n < 1000 0-3
5! 8 Bee p; =1
6 12 Bcee p; onunakoBbie 5)
7 15 Bee p; <2 5
8 24 Be3 ponmonnuTebHBIX OrpaHudeHui 0-7

MNpumep
CTaHIAPTHHE BBOZ, CTaHZAPTHHA BHBOZ

4 23 22

563 22

461 22

7 22

0 28

1 28

2 28

3

4

5

6
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