Beicwas npoba 2025
9-10 knacc, HWY BLL>

3apgayda A. Virpa c wapunkamn

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 1 cexyama
OrpaHuyeHue 1Mo IaMsITH: 256 merabaiit

B HoBoit urpe ¢ mapukamMu y urpoka eCcTh MEIIOK C 7 MTaPUKAMU, Ha -M U3 KOTOPBIX HAMKUCAHO UHUC/IO
a;. Irpok BuIOMpaeT HECKOJILKO MIAPUKOB U3 MeriKa. EC/u OH BBIHYJ MAPUKKH C CYMMOl YuCes1, paBHO
s, T0 oH mosyuaer |s| oukos (|x| oGoszHauaeT abCOMOTHOE 3HAYEHME X, TO €CTh x npu & > 0 u —x 1pn
x <0).

Onpegenure HaubOJIbIIEE KOJIUIECTBO O9KOB, KOTOPOE MOKET [OJIyYUTh UTPOK.
CDOpMaT BXOAHbIX OAdHHbIX

B 1epBoii cTpoKe BBOJA HAXOMUTCS equHCTBeHHOe Teoe uncao n (1 < n < 109).
B crenyromeit cTpoke HAXOAATCA N IEJIbIX YHCes, HANCaHHBIX Ha IMapHKax (—109 <a; < 109).

dopmMaT BbIXOAHbIX AAHHbIX
BbIBe,HI/ITe CAMHCTBECHHOEC YMCJIO — HaI/I6OJIbH_[€e KOJIN4eCTBO O“IKOB7 KOTOpoe MOZKET HOJ'[yLII/IT]) I/IFpOK.
Cucrtema oueHKu

Pernenus, koppekrao paboratoniue npu n, |a;| < 100, 6yxyr nabupars He menee 25 6asios.
Pertennst, koppektHo paboratorue mpu |a;| < 100, 6yayT Habupars He Meree 50 6asIoB.

MNpumep

CTaHOAPTHHE BBO CTaHOAPTHHE BHBO
b1t s il s

2 -32

3ameyaHune

B npumepe nanbosiee BBINOHO BBITAIMUTE U3 MEIIKa [IAPUKHU CO 3HadeHusMu 2, 2. B memke ocranercs
ap co 3HAUYeHUEM —3, a BBIUTPHINT UTPOKA COCTABUT 4.
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3apava B. Flappy Bird

Nwmsa Bxoguoro daitra: CTAHZApPTHHI BBOZ,
Nwmst BeixojiHOTO haiiia: CTaHZAPTHHA BHBOJ
Orpanudenne 110 BPEMEHN: 2 cexkyH/IbI
Orpanndenue 1Mo NaMsITH: 256 merabaiir

Anron urpaer B urpy Flappy Bird. AuTom urpaer 3a nTwdky, KOTOpOi Hy»KHO TPOJETETh IO YPOBHIO
creBa-HampaBo. BeicoTa ypoBHS paBHA h, TO €CTh €CTb i Pa3IHUYHBIX BBICOT, HA KOTOPBIX MOYKET HAXOTUTh-
Cd TMTUYKA. BBICOTHI TPOHYMEPOBAHBI YMCIaMu OT 1 10 h 0T camoil HM3KO# 70 camMoOil BBHICOKOM. Y POBEHB
COCTOUT U3 N CTOJOIOB, PACIIOJIOKEHHBIX JIPYT 33, IPYTOM CJEBa HAIIPABO, U TPOHYMEPOBAHHBIX TUCJIAMU
ot 1 10 n. B i-m cTonbie ects nmBe TPpyOBI, O/IHA PACIOI0KEHA CHUBY, Apyraga ceepxy. Huxxnga tpybda 3anu-
MaeT BCE BBICOTHI OT 1 710 [; BKAIOUUTENBHO, 8 BEPXHsS 3aHUMAET BCE BBICOTHI OT T JI0 h BKJIFOUUTENBHO.
DTO 3HAYUT, YTO B ¢-M CTOJIOIE NTUIKA MOXKET HAXOIUTHCA Ha BhICOTAxX OT I; + 1 710 r; — 1 BRKIIFOUUTENBHO.

[ITuuka Jjetur ciaenyrommM o6pa3zoM: W3HAYAJBHO OHA HAXOAWTCH B NEPBOM CTOJIOIE HA BBICOTE S
(lh. < s <), asarem n — 1 pa3 nepememaercst B caegytommii crosbern. [lepes nepemenienuem B ciemy-
FOIUI CTOJIOEI UTPOK MOYKET HaXKaTh KHOIKY MPBIXKKA, TOIVIA NTUYKA MOJIHUMETCs Ha Kk BBEpX, T.€. eC/iu
OTUYKA B TEKYIEM CTOJIOIE HAXOAMWIACh HA BBICOTE X, TOT/IA B CJAEIYIONIEM CTOIDIE OHA OKAXKETCs HA, BbI-
core x + k. Eciiu yKe UrpoK He HayKMET KHOIKY IIPBIZKKA, TO NTUIKA CHU3UTCH HA OJIHY €JIUHUILY BBICOTHI,
T.e. €CJIM OHA OBbLJIA HA BBICOTE X, TO OKAYKEeTCd Ha BBICOTE & — 1. 3aMeTuM, YTO BEPTUKAIBLHOE TTEpeMeITe-
HUE TITUYIKN TPOUCXOINT MEXKJIY CTOJOIaMu. DTO 3HAUAT, ITO BHYTPHU OJHOTO CTOJIOIA MTHYKA MTPOXOIUT
TOJIBKO TI0 OTHOMN BBICOTE M HUKAK HE TEPEMENTAETCA TOPU30HTAILHO. EANHCTBEHHOE OTpAHIIeHNE I ee
TTOJTOZKEHNST — €€ BBICOTA B 1-M CTOJOIE JOMKHA OBITH OT I; + 1 10 r; — 1 BRIIOUATENHHO.

OTMeTnM Tak:»Ke, 9TO NTUYKA HUKOTA He MOYKET OIYCKATbCS HUKE TIEPBOH U [MOJTHUMATHCS BbIle h-it
BBICOTBHI.

YposeHb OyIeT MPOiJieH, ec/iu ITUYKA J0UAET 10 N-T0 CTOJbIIA.

Paccmorpum mpumep ypoBHs (aTo LepBbII TECTOBLIN Cily4dall B TecTe u3 yC.HOBI/IH)Z

6 S e
5 =3t =3c

- e
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37eck TOpU3OHTAABHBIE JUHUKM 0003HAYAIOT BBICOTHI, Ha KOTOPBIX MOXKET HAXOIUTHCS MTUYKA, OHU
nporyMepoBasbl 0T 1 710 7 (1. e. h = 7). W3Ha9asbHO OTHYKA HAXOIUTCS HA BbICOTE s = 4, BBICOTA
ee TpblKKa paBHa k = 2. B mammoM mpuMmepe cyIecTByeT POBHO OJWH CIOCOD MPOWTH yPOBEHL, W OH
nzobpakeH Ha pucyHke. B Kaxk0M cToJsibie ITUYKa HAPUCOBAHa Ha TON BBICOTE, HA KOTOPOU OHA JIOJIZKHA

HAXOIUTHCS B 9TOM CTOJIOTIE.
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[TomoruTe AHTOHY M y3HAfiTe, MOXKET JIU OH IIPOHTH YPOBEHD (T. €. MOXKET JIM NTHYKA JBUTATHCSA TaK,
9T00b1 J106PATHCS 0 N-T0 CTOIONA).

dopmaT BXOAHbLIX AaHHbIX

B nepgoit crpoke gano omHo nenoe uncao t (1 < ¢ < 10000) — konmmaecTBo HAGOPOB BXOIHBIX JAHHBIX.
Hajtee ciieiytoT olMcaHus KaxK0ro u3 HaOOPOB BXOJIHBIX JIAHHBIX.

B meppoit cTrpoke kaxkmoro Habopa BXOMHBIX JAHHBIX [JAHO UEThIpE IeJbIX uncaa n, h, k m s
(2 < n < 100000, 4 < h < 109, 1<k<h-32<s < h—1) — KOIUIECTBO CTOJOIOB, BHICOTA
YPOBHH, BBICOTA IIPBIZKKA U CTaPTOBAaA BHICOTA.

B cremyromux n cTpoKax ONUCHIBAIOTCA YpOBHU. B i-ii w3 HUX JaHO JBa MeJbIX uuciaa l; u 1
(1<l <ri<h, lj+2 < 1) — BbICOTBI HUKHEH u BepxHe# TPyObl B i-M crosibue. lapanrupyercs,
aro {1 < s < 7q.

[Iycte N paBHOE cymme n o BceM HabopaMm BXOMHBIX JaHHBIX. l'apantupyercd, aro N < 500 000.

dopmMaT BbIXOAHbIX AAHHbIX

Brieegure t cTpok. B i-it cTpoke BhiBeguTe Yes ecqi AHTOH MOYeT TPONWTH yPOBEHb U3 i-ro Habopa
BXOJHBIX JTaHHBIX, HHAYe BuIBeanTe No.

Cucrtema oueHkn

Bcero B a70it 3a1a1e 20 Tectos (He cumTas Tecta u3 ycaopusi). OIeHKa MOTeCTOBasT, KAXKIbIii 3 TECTOB,
KPOMeE TecTa u3 yCJIOBHUs, OneHnBaerca B 5 6annos. Ha HekoTopbie n3 TeCTOB HAIOXKEHBI TOTTOTHUTE/TBHBIE
OTpaHWYEeHUs], YKA3aHHBIE B TAO/IHUIIE.

TecThl HomonuuTe/bHBIE OrpanndeHnsd | KomMenTapwuit
1 — Tect u3 ycmoBus
2,3,4 ri =1; +2 —
5,6, 7 n < 10 —
8,9, 10 h < 100 —
11, 12, 13 r; —1; <100 —
14, 15, 16 n < 1000, N < 30000 —
17, 18 k=1 —
19, 20, 21 — —
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Mpumep

CTaHIAPTHHN BBOZ

CTAHZAPTHHE BHBOZ
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3ameyaHune

[lepBoiit TecTOBEIN caydail B IpUMepe COBIIAJaeT C YPOBHEM Ha KapTHHKE.
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3apava C. ViBaH n goma

Nmst Bxopuoro daiira:
Nwms Boixognoro daiiias
Orpanndenne o0 BpEMeEHN:
Orpanuvenne o TaMATH:

CTAHZApTHHE BBOZ,
CTAHZAPTHHN BHBOZ
1 cexyrna

256 MerabaiT

WBan KopeHHO# KuTeIb ropona JAyOKUHIIOBO, I HETABHO OH CTaJI M3POM CBoero ropojaa. B Aybkummnoso
ecThb DOJIBITIAS YJIUIA, HA KOTOPO B OJWH DSl PACIOJOXKEHBI 7 TOMOB. BbicoTa i-ro mMo c4eTy moMa Ha
9TO# ysuile paBHA a; METPOB.

Hacemenne JIyOKWHIIOBO TOCTOAHHO PACTET, W YIPABAATH TOPOAOM CTAHOBUTCHA CjOXKHee. B 1emax
OTITUMU3AIAY yTIpaBaeHust VIBAH TPUHAT penteHne pa3dbuTh YWy Ha YIACTKH, COCTOSIIHE W3 MTOIPSIT
UAYIIAX JOMOB. [Ipyr 9TOM KaxK bl I0M JOJI2KEH OTHOCUTHCI POBHO K OJHOMY YYaCTKY.

[To pesymbraTamM roOCOBAHUA KHUTEEH Ha OHIAWH-TIOPTae TOpoaa ObLI0 MPUHATO PEIIeHne, ITOo
YUIACTKM VJIUIBI JOJXKHBI 00JIa1aTh CACAYIONUM CBOMCTBOM: JIjisl JIFOOOrO IOMOTPE3Ka MOAPIl MIIYIIIX
JTOMOB Ha, OJTHOM y9aCTKe MPOM3BEIEHUE UX BLICOT HE JIOJKHO SIBJSTHLCS MOJHBIM KBaPATOM HEKOTOPOTO
nesnoro 4yncia. T.e. ecl yJacTOK COCTOMT U3 JOMOB ¢ HOMepaMu OT [ JIo 7, TO He CyIeCTByeT TaKuX i 1
j (1 <i<j<r),aro [[I_,alk] = 2* ans moboro z. Ussectro, uro B JyGKMHIIOBO HE CTPOAT JOMOB
¢ BBICOTOM, PABHOI MOJHOMY KBaJpPaTy HEKOTOPOTO UUCJA, W MOITOMY YJIUIY TapaHTHPOBAHHO MOXKHO
pa3buTh Ha TaKWe YYacCTKH.

Npany meobxonumo pazpaborars miaH pa3bueHusi YIUIbl HA YYACTKU Tak, ITOOBI 3TO YCJIOBUE ObI-
JIO BBIIIOJIHEHO. ﬂ.}'[ﬂ 9KOHOMUU 6IO,ZL}KeTa I/IBaH XOo4eT PA3aeJIUTh yJuny Ha MUHUMAJIBHOC KOJMYECTBO
YIACTKOB.

dopmaT BXOAHbIX AAHHbIX

B meproii crpoke mano ogno nestoe uncao n (1 < n < 100000) — KOIMUECTBO JOMOB.

B cienyrormeit ¢Tpoke TaHO M MEIBIX YUCENT a1, a2, ... 0y (2 < a; < 105) — BBICOTHI JOMOB B TIOPSTIKE
ciaemoBanus. [apanTupyercsd, 9TO HUKAKOE @; HE ABJIAETCA MOJHBIM KBAIPATOM IIEJIOT0 UUCIA.
dopmMaT BbIXOAHbIX AAHHbIX

Buisenure omHO 11€710€ 9MCI0 — MUHUMAIBHOE KOJUIECTBO YIACTKOB, HA KOTOPBIE MOXKHO PA3IAETUTH
VIIMITY, 9TOOBI Ha KaXKJAOM YYAaCTKE I JI000r0 MOAOTPEe3Ka IOAPS] HAYIINX TOMOB IIPOM3BEICHUE HX
BBICOT HE $IBJISLJIOCH IIOJIHBIM KBa/[PaTOM HEKOTOPOI'O 11010 YUC/IA.

Cucrtema oueHkn

B mamnoit 3agage 20 TecToB, He CUNTasg TECTOB U3 YCJIOBHA. KaxXabIit TecT onennBaerca B 5 6asLIoB.

TecTbl JlonoTHuTEIbHBIE OTPAHUYIEHUS KomMmenTapun
1,2 — Tect n3 ycaoBus
3,4,5,6 n < 10,a; < 10 —
7,8,9,10 n < 10 —
11,12 2<a; <3 —
13,14, 15 — Bce a; npocteie ancia
16,17,18 a; < 200 —
19,20, 21,22 — —
MNMpumepsbl
CTaHIAPTHHN BBOJ CTAHZAPTHHE BHBOJ
5 2
251023
6 4
223610 10

3ameyaHune

B mepBoM mpuMepe MOXKHO pas3jiennuTh yauiy Ha 2 yaactka: [2,5] u [10,2, 3].
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Ha nepsom yuacrke Gyjer Tpu HOAOTpe3Ka U3 MOAPSA] UIYIUX JOMOB: [2] — IPOU3BE/IEHUE BBICOT
JIOMOB DAaBHO 2, 9T0 He IOJIHBIA KBaJApaT; [5] — 1IPOU3BEJEHME BBICOT JIOMOB PABHO D, 3TO HE HOJIHBIM
KBaJipar; [2,5] — npoussezsenne pasHo 10, 9T0 He TIOJHBIH KBaIpaT.

Ha Bsropom ywactke Gyser mects mojgoTpe3koB u3 moapsn uaymwmx momos: [10], [2], [3], [10,2], [2, 3],
[10, 2, 3]. TIponsBejeHne BLICOT JOMOB Ha KayK/IOM U3 OTPE3KOB HE SIBJISIETCSI [IOJHBIM KBa/IPATOM.

MoKHO TTOKa3aTh, ITO HA MEHBIee KOJUIECTBO YIACTKOB PA3IEIUTh YUY HEJTb3.
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3apayda D. lNpatkn Ha pepese

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 2 ceKyHIBI
OrpaHuyeHue 1Mo IaMsITH: 256 merabaiit

Benvuara pemmin nourpars B mpaTky Ha nepepe. [IpaBuia urpbl mpocThl: BEIOUPAETCS BEPITUHA U —
B Heil OyjieT HaxXoauThcd Bojdnuit 6empuonoK. Ocrasbhble OefpaaTa pazberaroTcd 1o JepeBy U MpadyTcs
B €ro BepInuHax. deM JaJibllie BEPIIUHA OT BOJSIIETO, TeM OHa He30mmacHee.

NznagaabHO IepeBO COCTOUT W3 eWHCTBEHHOM BepImmHbl ¢ HoMepoMm 1. Bam mHykHO 06pabarhiBaTh
3aIIPOChl JABYX BUJIOB:

e | u — CO3/JaHWe HOBOW BEPIIWHEI (ee HOMED OymeT Ha eIUHUITY GOJIBIIE TEKYIIEro pa3Mepa JepeBa),
KOTOpas MPUCOETUHSAETCH K BEPITHHE 1

e 7y — mycTb BOJSIIH O6ETEIOHOK HAXOIUTCS B BepInHe U. Hy>KHO BBRIYUCIUTE PACCTOSHEIE JI0 CaMOii
6e301acHol BEPIIUHLI JepeBa, a TaKKe KOJHIECTBO TAaKNX BEPIINH

Bepmmuna u; B 3ampoce ¢ Beraucagerca mo popmysie

u; = (ansi—l -m + v; — 1) mod Sz + 1

e ans;—1 — CyMMa HambOJBIIEro PacCTOSHHA M KOJWYECTBA, BEPIINH M3 OTBETA Ha IPEIbIIYIITHi
sanpoc tuna ? (nmogoxum ansy = 0), v; — napamerp 3anpoca u3 BBOJA, Sz — TEKYIHUH pasMep Jepesa.

dopmaT BXOAHbIX AAHHbIX

B nepBoit crpoke BBOJIa HAXOJATCS JIBA [EJIBIX 9HUCJIa ¢ U M — KOJWYECTBO 3a1POCcoB n (iar, oTpeva-
foruii 3a rereparmio 3anpocos (1 < ¢ < 300000, m € {0,1}).

B caeayromux ¢ crpokax HaXo/sTCHd CAMU 3AIPOCHl B COOTBETCTBHN C (POPMATOM, ONMCAHHBIM B YCJIO-
BUH, TI0 OMHOMY B cTpoKe. ['apanTupyercd, ato 0 < v; < q.

dopmMaT BbIXOAHbIX AAHHbIX

B orBer ma KaxK bl 3a1rpOC BTOPOrO THUIIA BBIBEAUTE HA OTAEALHON CTPOKE JBA YMCJIA, PA3IAEICHHBIE
npobejioM — PacCcTOsHUE OT BEPIIUHBI U; /10 CAMOil JajibHEl OT Hee BEPIIUHBI JIEPEBA, & TaKXKe KOJIUIEeCTBO
BEPINIUH HA TAKOM PACCTOAHUU OT U;.

Cucrtema oueHkn

B zagaqe 28 TecToB (MOMUMO TECTOB M3 YCJIOBUA), ONEHKA TIOTECTOBast. TeCThl 3a1a9u MOXKHO pa3buTh
Ha CJIeJIYIOIINE TMO/IIPYIIILI:
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Makc. Bann m AlonosmnTennube KommenTapmit
OrpannyeHus
0 — TECT U3 YCJIOBUL
9 m=20 qg <100
20 m =0 | Bce 3aIpPOChl TANA + UJIYT J10
BCEX 3aIpOCOB THUIla 7
8 m=10 JHaMeTP UTOrOBOTO JAepPeBa,
He npesocxoauT 50
16 m=1 B 3anpocax tuna 7 u; = 1
(mocste mepectuera 1o
dbopwmyse)
20 m=1 B 3aIpocax Ttuma 7 u; = 1
W U; — COCeJl BEPITUHBI 1
(mocste mepecuera 1o
dbopwmyie)
15 m=20 —
12 m=1 —
MNpumepsbl
CTaHIAPTHHN BBOZ CTAHZAPTHHY BHBOZ
10 0 11
+ 1 12
? 2 21
+ 2 4 1
? 2 4 2
+ 3
? 2
+ 4
?1
+ 4
?1
101 11
+ 1 32
71 32
+ 1 4 2
+ 0
+ 0
+ 1
+ 1
?1
?5
? 2
3ameyaHue

Bo BropoMm TecTe w3 YCJOBUS 3HAUEHUS U;

1,1,1,2,2,3,3,3,3,7].
Takyke TpuBeIeM UTOTOBOE IePEBO U3 MTEPBOTO IIPUMepa:

(mocste  mepecdera mo  Qopmysie)

CJIETYIOTIINE:
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