Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

B copeBHOBaHUU AeCSITh 3aAau.
Boapmie 3apaun AOOABAATHCA He OYAYT.
3aAauu MOKHO CA@BATh A0 23:59 9 auBaps.

[To Ka>kpOM 3apave 3aCUMTHIBAETCS MOCBIAKA, HaOpaBIlasg OOAbIIIe BCero 0AAAOB.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apava A. IIpoeKTuBHOE pacCTosITHUE

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

PaccMOTpUM MPSIMOYTOABHOE TIOAE, COCTOsIITEee U3 w X h KBaAPATHBIX KAETOK. B KaeTke A cTout
dumika. 3a OAMH XOA MOKHO IIOABUHYTH (DUIIKY B AIOOYIO COCEAHIOIO TI0 CTOPOHE KAeTKY. CKOABKO
XOAOB TOTpebyeTcs, 4TOObI A0OpaThCa A0 KAeTKU B?

Baskroe AOIIOAHEHHE: Kpasl IIOASI CKAEEHBI II0 IIPUHIIUITY IIPOEKTHUBHOM IIAOCKOCTH. A UMEHHO,
-1 CBEpPXY KAETKA AeBOT'0 Kpas — COCEeAHSd C i-¥ CHU3Y KAETKOM ITPaBOTO Kpasd, a j-g9 CAeBa KAeTKa
BEPXHEro Kpasi — COCEAHSSI C j-UM CIIpaBa KAETKOM HUMyKHEero Kpast (AAS BCeX ¢ U j, AAST KOTOPBIX
CYIIECTBYIOT 3TU KAETKH).

dopMaT BXOAHBIX AAHHBIX

B I1epBoif CTPOKe 3aAaHBI ABa IEABIX YMCAA w U h — IIMpPUHA U BbicoTa moAd (1 < w, h < 108).
Bo BTOpO¥ CTpOKe 3apaHbI ABa IEABIX YMCAA T4 U Y4 — CTOADEI] U CTPOKa KAETKU A.

B TpeThel cTpoKe 3apAaHBI ABa IIEABIX UMCAA Tp U yp — CTOADEIl M CTPOKa KAeTKHU B.
CTOAOIIBI IPOHYMEPOBaHBI OT 1 A0 w CAeBa HAIIPaBO, a CTPOKU — OT 1 A0 h CBepXy BHUS.

dopmaT BBIXOAHBIX AAHHBIX

BriBepAuTE OAHO IJeAO€ YHMCAO: MEHUMAAbHOE KOAWYECTBO XOAOB, 3@ KOTOPOE MOJKHO AOOPaThCs
U3 KAETKU A B KAETKY B.

IIpuMmep
cmaHOapmHEU BBOO cmanHOapmHHU BHBOO wmocmpayust
10 7 6
9 6
4 3 o)

Cucrema oOI1eHKHU

B osTol 3apade ABe moA3apaum. UTOOBI MOAYYHUTH OAAABI 3@ IIOA33AAUy, HY’KHO IIPONTHU BCe
TECThI 3TOM MOA3aAQUYU M BCEX MTPEABIAYIINX IT0A33AAY.

B nepsoit moap3apade (40 6aaroB) 1 < w, h < 100.

Bo BTOpOM nmop3apaue (60 GAaAAOB) AOMOAHUTEABHBIX OrPAHUYEHUU HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apaua B. MakcuMaAbHBIN OTPE30K Ha KOABIIE

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

3apaH MacCCUB, COCTOSIIUN U3 IIeAbIX uyuceA. Kak BBIOpaThb OTPe30K MacCuBa, Ha KOTOPOM
CyMMa 4YHhCeA MaKCHUMaAbHAa?

BaskHOe AOTIOAHEHUe: MaCcCHUB 3allicaH Ha OKPY’KHOCTM TakK, UTO ITOCAE€ TTOCAEAHEro 3AeMeHTa
cAaepyeT IepBblfi. OTpe30K Ha TAKOM MAacCCUBE — AyTa 3TOM OKPY’KHOCTH. B wacTHOCTH, BEIOPAHHBIN
OTPE30K MOJKET OBITH MYCTHIM MAM MOKPHIBATH BECh MacCCHUB.

dopMaT BXOAHBIX AAHHBIX

B nepBoi1 CcTpoKe 3aAaHO LIeAoe YHUCAO n — pasMep maccusa (1 < n < 300000).
Bo BTOpOIT CTpOKE 3aAaHBI N IIEABIX YUCEA a1, a2, ..., G, — IAEMEHTBI MaccuBa (|a;| < 109).

dopmaT BHIXOAHBIX AAHHBIX
BBIBeAI/ITe OAHO IIeAnoe YUCAO: MAKCUMAABHYIO CYMMY Had OTPpe3Ke 3aKOABITOBAHHOI'O MACCHBA.

IIpumep

cmaHOapmHE BBOO CmaHOapmHE BHBOO nosiCHeHue

6 12 ...-2 4 -10 8 -3 5...
-2 4 -10 8 -3 5

CucremMma o1neHKu

B sTolt 3apaue Tpu mop3apaud. UTOOBI IMOAYUYMTH OAAABl 3@ IIOA33aAa4y, HYKHO IIPOUTU BCe
TECTBI DTOM IIOA3aAQYN U BCEX IIPEABIAYIINX II0A3aAaY.

B mepsoit mopzapade (20 6aaros) 1 < n < 100.

Bo BTOpoit nop3apade (30 6aanro) 1 < n < 5000.

B TpeThelt nop3apaue (50 GAANOB) AOIIOAHUTEABHBIX OTPAaHUYEHUU HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apaua C. IIoMCK MOACTPOKHU B IITUKANYECKOU CTPOKE

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

AaHEBI ABe CTPOKH, s U p. CKOABKO pa3 p BCTPedyaeTcs B § KaK IIOACTPOKA?

Baykroe AOIIOAHEHmE: CTpOKa § — He IIPOCTas, a IUKANYecKas. LIMKAMYecKyIo CTPOKY MOJKHO
IpPeACTaBUTHL cebe Tak: 3amuiieM eé Ha OyMa’KHOM AE€HTe, IMOCAe Yero CKAEMM KOHITBI A€HTHI Tak,
4TOOBI IIOCAE ITOCAEAHEN OYKBBI § CAEAOBAAA IlepBasd €€ OyKBa.

[TycTh s — uKAWYEcKass CTpoKa M3 n OyKB, a p— oObIYHasA cTpoKa u3 k OykB. Omnpeperum
(OpPMaABHO, CKOABKO Pa3 p BCTpedaeTcsd B S. AAd KaKAOro ¢ = 1,2,...,n HaQUHEM C ¢-U OyKBBHI
CTPOKH S U IIPOYHUTAEM POBHO k OYKB IIUKAWYECKON CTPOKHU. ECAM MOAyYMAACh B TOYHOCTHU CTPOKA
p — OypeM rOBOPUTH, UTO OHA BCTPEUYAETCS B § KaK IIOACTPOKA, HAUWHAA C i-U OyKBbL. KoamuecTBO
TAKUX ¢ — 3TO U €CThb KOAMUYECTBO BXOKAEHUM P B S.

(I)opMaT BXOAHBIX AAdHHBIX

B mepBolt cTpOKe 3apaHa IUMKAWYECKasi CTPOKA s, @ BO BTOPOU — OOBIYHAsA CTpoKa p. Obe cTpoKHU
COCTOSIT U3 MAaAGHBKUX aHTAMUCKUX OYKB M MUMeIOT AAMHY OT 1 A0 10° cumBOAOB.

dopmaT BHIXOAHBIX AAHHBIX

BriBeprTE OAHO II€AO€ YHCAO: CKOABKO pa3 p BCTPEYaeTCs B IIMKAWYECKOM CTPOKE S KaK IIOA-
CTpOKa.

ITpumep
CcmaHOapmHHU BBOO cmarHOapmHHU BHBOO nosicHeHue
mamba 2 .. .mambamamba. ..
am 1: am no
2: am yes
3: am no
4: am no
5: am yes
aba 1 . . .abaabaaba. ..
abaab 1: abaab yes
2: abaab no
3: abaab no
ababab 3 .. .abababababab. ..
baba 1: baba no
2: baba yes
3: baba no
4: baba yes
5: baba no
6: baba yes

CucremMma o1eHKHu

B sToit 3apave ABe mop3apaum. UTOOBI IIOAYyYMTH OaAABl 3a I[IOA33AQYy, HYKHO IIPOMUTU BCe
TECTBI DTOM IIOA3aAQYN U BCEX MPEABIAYIINX I[I0A3aAaY.

B nepBoii nmop3apade (35 6aAaroB) 00e 3apaHHBIE CTPOKM COCTOAT He 6oaee yeM u3 1000 OyKB.

Bo BTOpOM mop3apaue (65 6GAaAAOB) AOTIOAHUTEABHBIX OrPAaHUYEHUU HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apadya D. becKoHeuHble IepUOANYECKUE CTPOKU

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

AaHBl TPU LeABIX uYucAd: a, b u c¢. CKOABKO CYyIIeCTByeT CTPOK, KOTOpble MMEIOT IIepHOA a,
UMEIOT TIepUoA b, HO He UMEIOT Mepruopa c?

Ba>xHOe AOIIOAHEHUe: BCe CTPOKHU B 3TOM 3apadye — ABOMYHBIE M OeCKOHeUHble B 00€e CTOPOHBI.

Mo>kHO 3a(pUKCHUPOBATH KAKYIO-TO IIO3UIUIO B CTPOKE, OOBIBUTE €€ HYA€BOU U IIPOHYMEPOBATH
BCe IIO3UIHUM, HaUMHAas C Heé: CIIpaBa MOAOKUTEABHBIMU YHMCAAMU, @ CAeBa OTpUllaTeAbHBIMU. Ha-

IIpUMep, PAacCCMOTPUM CTPOKY s = ...0000011111..., B KOTOPOH CAeBa — OECKOHEYHOE KOAUYEe-
CTBO HYA€H, a cIipaBa — OeCKOHEYHOe KOANYECTBO eAuHUI,. ECAM MBI HAUHEM HyMepaluio ITO3UUM
C MO3UIIMK CaMOM A€BOM €AWHUIIBI, TO S) = S1 =So =83 =...=1l,as 1=89o=53=...=0.

ABe CTPOKH, OTAMUAIOLINECI TOABKO HyMepaluel IO3ulul, OyAeM CUYHUTATh OAWMHAKOBBIMU.
Hampumep, ecam cTpoka s 3apaércd Kak s; = lnpu ¢t > 0 s; = 0 nipu 7 < 0, a cTpoKa t — Kak
ti=1lmnput > —-5ut; =00pu i < —5 TO 3TH CTPOKU OAWHAKOBBIE.: CABUHYB HyMepaLuio Ha O
O3ULWN, MBI U3 OAHOU CTPOKH MOJKEM IIOAYUYUTH APYT'YIO. A BOT CTpPOKa r, B KOTOpou 1; = 1 npu
1< 0wnr;=0mupu i >0, Cc HUMU He COBIIaAAET.

ByaeM roBopuTh, UTO CTpPOKa HMeeT IIepHop P, €CAM Ha AIOOBIX ABYX IIO3UIIMGX, HOMepa
KOTOPBIX OTAWYAIOTCS Ha P, CTOAT OAWHAKOBBIE CHMMBOABL. Hampumep, IIOCMOTPHUM Ha CTPOKY
...0101010101010101..., B KOTOPOU COCepAr AIOOOM €AMHUIILI — HYAU, @ COCEAU AIOOOIo HY-
AT — eAUHUIIBI. DTa CTPOKa UMEeT MEPHUOA, 2, UMeeT Tak’Ke Mepuop 4, HO He uMeeT IIepruopa 3.

dopmaT BXOAHBIX AQHHBIX
B mepBoii cTpoKe 3apaHbl TPU IIEABIX umcAa a, b 1 ¢ (1 < a,b, c < 60).

(I)opMaT BBIXOAHBIX AAdHHBIX

BriBeparTE OAHO IleAO€ UMCAO: CKOABKO CYIEeCTBYEeT Pa3AMUYHBIX OECKOHEYHBIX B 00e CTOPOHBI
ABOUYHBLIX CTPOK, KOTOPhIE MMEIOT IIEPUOA a, UMEIOT IIEPUOA b, HO He UMEIOT TIEPUOAA C.

IIpumep
cmaHOapmHEU BBOO cmaHOapmHHU BHBOO nosicHeHue

6 3 2 2 ...011011011011...
.100100100100...

4 4 4 0

6 12 4 11 ...000001000001...
..000011000011...
..000101000101...
..000111000111...
..001001001001...
..001011001011...
..001101001101...
.001111001111...
..010111010111...
..011011011011...
.011111011111...

CucremMma o1neHKu

B sToit 3apave ABe mop3apaum. UTOOBI IIOAYyYHTH OAaAABL 3a I[IOA33aAQYy, HY’KHO IIPOUTU BCe
TECTBI 3TOM IIOA3aAQUN U BCEX MPEABIAYIINX [I0A3aAaY.

B nepsoii nop3apade (30 6aAroB) yKcAa a, b U ¢ He TPeBOCXOAAT 20.

Bo BTOpOM nmop3apaue (70 GAaAAOB) AOIIOAHUTEABHBIX OrPAaHUYEHUU HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apada E. KoAblleBOM KAABKYASITOP

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

AMcnAel KaAbKYASITOpa BMeIlaeT N AeCATUYHBIX HU@P. UTO MOAYUUTCS, €CAU Ha 3TOM KaAbKY-
ASITOpE IMocuuTaTh =¥ (r B cTeneHu y)?

BaskHOe AOTIOAHEHUE: 3TO KOABIIEBOU KAABKYAATOP. AUCTIAeN KaAbKYASITOPA 3allUKAEH TakK, 4TO
CA€Ba OT CaMOro CTapulero (n-ro CIpasa) pas3psgpd CAeAyeT MAAAIni. AeNCTBUS, KOTOpBIE IIPpHU
OOBIYHBIX BBIUMCAEHUAX ITOTPeOOBaAn Obl OOAbBIIIE N UMD, BMECTO 3TOI'O UCIIOAB3YIOT 1 Pa3PsIAOB
IO KPYTY.

OnpepeAnM (pOpMaAbHO AEWUCTBUSA Ha 3TOM KaabKyadTope. [1ycTh a — 4MCAO Ha AHCIIAEE.

L] HpI/I6aBAeHI/Ie K a eAMHUIBL: €CAN a COCTOUT N3 BCeX AEBSTOK, TO OHO IIpeBpAllaeTCd B 1, BO
BCeX OCTAABHBIX CAy4YasaX a IIpeBpallaeTcsa B a + 1.

e [IprbaBAeHMe K a 4MCAQ b: HAYHEM C a U b pa3 IpubaBUM eAVMHUILY.
e YMHOKeHHe ¢ Ha YHUCAO ¢: HQUHEM C HyAd U ¢ pa3 IpubaBUM UUCAO a.
e Bo3BepeHme a B CTelleHb d: HAYHEM C €AWHUIIBL U d pa3 YMHOKUM Ha YHUCAO .

MOo>KHO OKa3aTh, 4YTO BEPHO TaKKe OOAee HArAAHOEe ITosgCHeHne. UTOObBI IOAYYUTh PE3YALTAT
apudMeTUYeCKUX ACUCTBUU — HAIIpUMEDP, CAOKEHNI UAM YMHOXKXEHHUSI — MOJKHO BBIITIOAHATH UX KaK
o0pryHO. Ho mocae atoro, ecam B oTBeTe OOAbIIe N UMD, CAeAyeT NPUOABUTH AUIIHUE UQPPHL B
COOTBETCTBYIOIINE PA3PIABL.

Hanpumep, nycte n = 4. I'lpu oOerdHOM caokeHuu 9999 + 1 noaydaercsa uumcao 10000. Ho
Ha KOABIIEBOM KAABKYASITOPE €AWHUIIQ, KOTOpasg AOAKHA OBIAA MOIIACTh B MATHIM CIIpaBa pPas3pda,
nomnajpaeT BMECTO 3TOTO B MAAAIINM pa3psp. VITOroBeiti oTBeT paBeH 1.

Apyroi npuMep: IpHU OOBIYHOM yMHOXXeHUM 321 - 321 moaygaetca umcao 103041. Ho Temneps,
eCAM Ha puchAee Bcero n = 4 1udpbl — YTOOBI TOAYUYUTh OTBET, HY’>KHO HPUOABUTH K UMCAY U3 N
MAQAIINX Pa3psAoB (3041) yucao u3 crapmux pa3pspoB (10). Mitoroseitt oTBeT paBeH 3051.

@dopmaT BXOAHBIX AAHHBIX
B mepBoi CTpOKe 3aAaHBI TPU HEABIX uncAa: n, t Uy (1 <n <9 1 <z, y < 10™).

(I)opMaT BBIXOAHBIX AAdHHBIX

BI)IBeAI/ITe OAHO IIeAoe YUCAO: Pe3yAbTAT BBIYUCACHUA z¥ Ha KOABILIEBOM KAABKYAATOpPE C N
AECATUYHBIMU L[I/I(bpaMI/I Ha AHCIIAee. AOHyCKaeTCH BBIBOA, AMIITHUX HYAefI B HAQ4YaAe YHCAQ, €CAU
06Luee KOANYEeCTBO U;I/Iq)p B BBIBEAEHHOM OTBeTe He ITPEBOCXOAUT Nn.

IIpumep
cmaHOapmHE BBOO CmaHOapmHE BHBOO nosiCHeHue
4 321 2 3051 |0321 |3041

* 10321 + 10010

—— |- — |-
[0321 [|3051

+ 6420

+ 916300

1013041

Cucrema o1eHKH

B sTolt 3apade opmH npuMep W 50 OCHOBHBIX TeCTOB. Ka’KABIM OCHOBHOM TECT OLI€HHWBAETCH
OTAEABHO M AAET 2 OanAa.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apaua F. IlepeBopaunBaHue Ayr

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

3apaHa U3HAYaAbHAsA CTPOKA, @ TaKyKe IIOCAEAOBATEABHOCTH Ollepalyil: IIepeBoOpaYrMBaHue Ya-
CTel CTPOKU. Kakasg CTpoKa MOAyUMTCS IIOCAE BCEX OIlepalimii?

Ba>kHOe AOIIOAHEHMe: CTPOKA 3allMCaHa Ha A€HTE, CKACEHHOM B BUAE KOABIA — TAK, UTO IIOCAE
IIOCAEeAHEN OYKBBI CTPOKM CAeAyeT nepBad. [1o3unuu Ha A€HTe IPOHYMEPOBAHBI ITOAPSAA EABIMU
4yyucAaMU OT 1 A0 n, TAe N — AAWHA CTPOKU. V3HauaabHasd CTPOKa 3alKWcaHa OT Io3uiuu 1 A0
IIO3UILINU 7.

Kaskpasa omepanms — riepeBopadrBanue Ayru. Omepallds 3apaéTcsi ABYMs HO3UOUsIMu: £ U 7.
Ha Koablle BBIAEASIETCS AYT@, COCTOSIIas U3 UAYIIUX IIOApPSA mosuuui oT ¢ po 7 £, £+ 1, ...,
r—1, r (ecAm ¢ > r, Ayra COAEP’KUT IIOCACAHIOIO UM IIepBYIO no3mumu). Bce OyKBBI Ha 3TOU AyTe
IIepPeCTaBASIOTCSI B OOpPATHOM IIOPSIAKE: IIepBasg OyKBa Ha Ayr'e MEHSETCS MeCTaMU C IIOCAEAHEH,
BTOpPAast — C IIPEAIIOCAEAHEN, U TaK AaAee.

Hamnpumep, nycTs n = 5, U U3HAYaAbHAasd CTPOKA paBHa «acros». Ilocae omepanuu ¢ mapa-
MeTtpamu ¢ = 1 u r = 4 IIepeBepHETCS AyTra, cocTodlnas u3 no3unuu 1,2, 3,4, 1 cTpoKa «acros»
TpeBpaTUTCS B «orcas». [Tocae cAepyIoIel omnepaliuu ¢ mapaMeTpaMu £ = 5 U r = 2 TIepeBepHET-
Cs AyTa, COCTOAMAsA U3 MO3ULUHU 5, 1,2, 1 CTpOKa «orcas» IIPEBPATUTCSI B «Oscar».

@dopmaT BXOAHBIX AQHHBIX

B mepBoli CTpoOKe 3apaHBI ABA IIEABIX UMCAA N M ¢: AAMHA CTPOKM U KOAWYECTBO OIlepaliui
(I < n,q < 200000). Bo BTOpOl CTPOKe 3apaHa camMa CTPOKAa, COCTOLINAs U3 N MAA€HbKUX aHTAWUN-
ckux OykB. Kakpasg M3 CAEAYIONIUX ¢ CTPOK COAEP’KUT ITapaMeTphl OYEPEeAHOM OIlepallum: ABa
meAblx uncaa L ur (1 < 4,r < n).

@dopMaT BBIXOAHBIX AQHHBIX

BriBepUTE CTPOKY, KOTOPask IIOAYYUTCS IIOCAEe BCeX Ollepaliui.

IIpuMepsl
cmaHOapmHEU BBOO CcmaHOapmHHU BHBOO nosicHeHue
52 oscar 1,2,3,4:
acros 1234. -> 4321.
14 acros -> orcas
52
5,1,2:
12..5 -> 15..2
orcas -> oscar
6 2 erupts 3,4,5,6,1,2:
purest 123456 —-> 432165
32 purest -> erupts
11
1:
1..... > 1.....
erupts -> erupts

Cucrema oOI1eHKHU

B oTol 3apade ABe mMoOA3apaum. UTOOBI MOAYYHUTH OAAABI 3a IIOA3aAduy, HY’KHO IIPONTU BCe
TeCTBI 3TOM IIOA3aAQUN U BCEX MPEABIAYIINX I0A3aAaY.

B nepsoit nop3apade (40 6aaroB) uncAa n U g He npeBocxopaT 1000.

Bo BTOpOI nmop3apaue (60 GaAAOB) AOIOAHUTEABHBIX OrPAHUYEHUU HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apaua G. Urpa ¢ pAyramu

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

Ha AenTe oTMeueHBI B psAA n OeAblx TodeK. Mapiiia u BUAA UT'palOT B UTPY, AeAas XOABI
o ouepepm. [lepBoit xopuT Mapira. Xop — BEIOpaTh k& TOYEK TIOAPSIA Tak, 4TOOBI OHU BCe OBIAU
OeABIMU, U TIepeKPACUTh UX B YEPHBIN. [IpoUrphIiBaeT TOT, KTO HE MOKET XOAUTh. KTO BEIUTPHIBAET
IpU IIPaBUABHOU UTpe?

BaskHOe AOMIOAHEHMEe: KOHIIBI A€HTBI CKA€EHBI TaK, UTO IOCAE ITOCAeAHEeN OTMeYeHHOU TOYKH
caepyeT mepBad. [TocaepHSS U epBast TOYKWU CUUTAIOTCS CTOSIIUMU IIOAPSA.

Hanpumep, nycts n =9 u k = 3. [IpoHyMepyeM TOUKHU IIO0 TIOPIAKY ducaaMu oT 1 po 9. Toraa
epBbIM XOAOM Mapiia MoykeT, HallpuMep, BbIOpaTh TOYKH 9, 1,2 U IIepeKpacuTh UX B YEPHBIU.

Tenepsb, ecau Buaa BLIOepeT TOukU 3,4,5 U HepeKpacuT UX B YEpHBIM, To Mapiiia BeIOGepeT
6,7,8, IIepeKpacuT UX B YEPHLIU U BHIUI'DAET:

Ecau xe Buaa BbIOepeT TOUWkM 5,6,7 U IepeKpacUT WX B YEPHBIN, TO Maplila He CMOXeT
CAEAATh XOA U IIPOUTPAET:

dopMaT BXOAHBIX AA@HHBIX

B mepBo# cTpoke 3ajpaHBI ABa IIEABIX YHUCAA 1 M k. KOAMUYECTBO TOYEK M UHCAO AAS XOAAQ
(1 <n<50000; 1< k< 10).
dopMaT BBIXOAHBIX A@HHBIX

EcAu mipy npaBUABHOM UTpe BBIUTPBLIBaeT Mapiiia, BhIBepAnTe «Marshan.
Ecan nipu NpaBUABHOU UI'DE BBIUIPHIBAET BuAA, BeIBepuTe «Bill».

IIpuMepsl
cmaHOapmHE BBOO CmaHOapmMHE BHBOO
9 3 Bill
7 2 Marsha

CucremMma ouneHKu

B sToll 3apaue TpU IOA3apAauU. UTOOBI HMOAYYHUTH OAAABl 3@ IIOA33aAa4y, HY)KHO IIPONUTU BCe
TECTBI 3TOM MOA3aAQYU M BCEX ITPEABIAYIINX IT0A33AAY.

B nepBoit nnopzapave (30 6aar0B) 4MCAO n He npeBOCXOAUT 20.

Bo BTOpoI nop3apade (60 6aAAOB) UMCAO 1 He IPeBOCXOAUT 500.

B TpeTtneli iop3apave (10 OAAAOB) AOIIOAHUTEABHBIX OTPAHMYEHUN HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apaua H. IlepecsinKa yepe3 penurep

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

Jmo 3agaua ¢ gBOUHBIM 3ANYCKOM.

Buka xoueT mepepaTh Cepé’ke CTPOKY M3 n ABOMYHBIX IMAP. AAS IIepepadd HUCIIOAB3YeTCS
penumep. Buka Mo>keT nmocaaTk He Ooaee n + 100 ABonuHBIX IIUQp Ha Iepepauy. Cepérka AOAKEH,
TIOAYYMB 3TU IU(QPE], BOCCTAHOBUTH UCXOAHYIO CTPOKY.

Ba>kHOe AOIIOAHEHUE: pelluTep BhIAAET He IIePeAaBaeMyIo CTPOKY, @ KAKOU-TO €€ UKANYECKUU
casur. QopMarbHO, eCAU TiepepaBaeMasi BUKOM cTpoka paBHA tits...t,, TO PENUTEp BLIOUpPAET
MIPOU3BOABLHYIO MO3UIIMIO p OT 1 A0 m, IOCAe Yero BeIAA€T Cepéxke CTPOKY tplpi1...tptita. .. tp_1.

ITomorute Buke u Cepéke AOrOBOPUTHCS O IIepepade Tak, 4TOObl Cepérka, ITOAYYUB CTPOKY OT
penuTepa, MOT BOCCTAHOBUTH MCXOAHYIO CTPOKY.

IlepBbIN 3ammycK

B 3TO11 3apaue Ballle pellleHre OyAET 3allyILIEHO Ha Ka’KAOM TecTe ABa pasa.

I'Ilpu nepBOM 3aIlyCKe pelleHue ACUCTBYeT 3a Buky. B mepBoi1 CTpoOKe 3almcaHo CAOBO «sendy.
Bo BTOpOM CTpOKe 3aAaHO LieAOe YKUCAO 1 — AAMHA UCXOAHOU cTpoKH (1 < n < 450000). B Tperbeint
CTPOKe 3apaHa MCXOAHAS CTPOKA S, COCTOAIAsA U3 1 ABOUYHBIX ITUP.

BeiBepuTE CTPOKY U3 ABOMYHBIX LMD, KOTOPYIO CAEAYET IlepepaTh. KoanuecTBO udp AOAKHO
OBITE OT 1 A0 1 + 100 BKAIOUHMTEABHO.

Bropon 3anyck

IMpu BTOpOM 3amycke pelieHHe AeUCTByeT 3a Cepéxy. B mepBoil CTpoKe 3anmcaHO CAOBO
«receive». Bo BTOpOM CTpOKe 3aAaHO IIeAO€ UHMCAO M — AAMHA CTPOKM, MepepAaHHON B IIEepBOM
3anycke. B TpeTbel CTpOKe 3aAaH IIMKAUYECKUM CABUT IIEPEAAHHOU CTPOKU.

BriBeanTE MCXOAHYIO CTPOKY S.

INosunuga p AAS DUKANYECKOI'O CABUTA BEAET CceOd KaK CAy4YalHOEe YUCAO, BEIOPDAHHOE PaBHO-
MepHO OT 1 A0 m. [lpy 3TOM B Ka>KAOM TeCTe, €CAU ABa pelIeHUsI BbIBEAU OAHY U TY >Ke CTPOKY
IIpX [IepPBOM 3allyCKe, OHU IIOAYYAT OAHY U Ty JKe CTPOKY IIpH BTOPOM 3aIlyCKe.

IIpumep

Ha Ka’>XKAOM TeCTe BXOAHBIEe AdHHbIE IIPU BTOPOM 3aIlyCKe 3aBUCSAT OT TOI'O, YTO BBIBEAO pelie-
HHWe IIpu I1epBOM 3allyCKe. ,A,aAee IIOKAa3aHbI ABa 3AdIlyCKa KAKOT'O-TO pelleHHrd Had IIEePpBOM TeCTe.

cmaHOapmHE BBOO CmaHOapmHE BHBOO
send 000000100111111
5
01001

receive 01001
15
011111100000010

CucreMa OIleHKH

B oTol 3apade ABe moOA3apauu. HUTOOBI IOAYYHUTH OAAABI 3@ ITOA33AQYY, HYJKHO IIDONTH BCe
TECThI 3TOM MOA3aAQYU M BCEX MTPEABIAYIINX IT0A33AAQY.

B nepBoit nopzapade (50 OAAAOB) UMCAO n He IPEBOCXOAUT 45.

Bo BTOpOI mop3apavue (50 6aAAOB) AOTIOAHUTEABHBIX OrpaHUUYeHUN HeT.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3aAaua I. ITouck Ha 3ursare

Hmsa BxopHOrO (hatira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiina: cmaHOapmHEIU BEBOJ
OrpaHuuyeHVe IO BPeMeHMU: 2 CeKyHABI
OrpaHudeHue 10 MTaMATH: 512 mebubamnT

Omo unmepakmuBHAs 3agaud.

EcTb ceKpeTHBI MAcCHUB, COCTOSIIIWUM M3 n PAa3AMUYHBIX YuceA. [To3uiiuu B MaccuBe MPOHyMe-
POBAHBI IOAPSA LEABIMH YuCAaMH OT 1 A0 n. MOXXHO 3apaBaTh BOIPOC: YeMY PaBHO YMCAO Ha
TIO3UITNH %7

AaHBI k£ pa3sAUYHBIX YuceA U3 MaccuBa. ONpepeAnTe MO3UIMU 3TUX k YWCEA B MacCUBe, 3aAaB
He 60aee 500 BOIPOCOB.

BaskHOe AOIOAHEHMEe: MacCUB 3allucaH Ha AEHTe, KOHIIBI KOTOPOM CKA€eHBI TakK, UTO IIOCAe
TIOCAEAHETO IAEMEeHTa CAeAyeT MepBhIN. 3allUKAECHHBIM MAaCCHUB YCTPOEH Kak 3uriar. A UMeHHO, B
HEM eCTb ABE pa3sAWUYHbIe MO3UINU, p U ¢. Ha 4acTu AeHTHI OT MO3UIIUU p AO MO3UIIUU ¢ CAEAYIO-
UM 3AeMeHT OOABIIle NpeAblpyInero. Ha 4acTu A€HTHI OT MO3UIIUM ¢ AO TO3UIUM p CAEAYIOIIUN
SAEMEHT MeHbIlle IpeAblpyInero. HamoMHuM, YTO BCe UMCAA B MacCUBE PAa3AUYHBI, II03TOMY BCe
HepaBeHCTBa CTPOTHe.

@dopmaTt BXOAHBIX AAHHBIX

B mepBoii cTpoke 3apaHBI ABa IIEABIX YMCAA n M k: pa3Mep MacChUBa U KOAUYECTBO YHUCEA AAS
moucka (2 < n < 200000; 1 < k < 10). Bo BTOpo# cTpoKe 3apaHbl k pa3dAMUHBIX UMCEA U3 MacCUBa,
[IO3ULIMYU KOTOPBIX HYKHO OIIPEAEAUTD.

MaccuB B Ka’KAOM TecTe 3a(dUKCHUPOBaH 3apaHee M He MEHSeTCs B IIpollecce pabOTHI.

IIpOTOKOA B3aMIMOAEHNCTBUS

YTOoOBI y3HATH YMCAO Ha mo3unui ¢ (1 < ¢ < n), BEIBEAUTEe HOMeP MO3UIUU B OTAEABHOM CTpPO-
Ke — 1 ouncTtuTe Oydep BbIBOAQ, UYTOOBI He ITOAYUUTH BepAUKT IL (Idleness Limit Exceeded).
[TocAe 3TOro IPOUYMTATe B OTAEABLHOM CTPOKe UHMCAO a; — i-i 3reMeHT MaccuBa (1 < a; < 107, Bce
@; PA3AWYHBI).

YUTOoOBI 3aKOHUUTH B3aUMOAEMCTBUE, BHIBEAUTE B OTAEABHOM CTpoKe 4YmucAo () U 3aBepliuTe
paboTy nporpaMMsl. PemieHne cumuTaeTcsa BEpHBIM, €CAW BOIIPOCOB (He cumnTasd nocaepHul 0) ObIAO
He 6oaee 500 1 Kakp0e m3 k 3aAaHHBIX BO BBOAE UHMCEA BCTPETUAOCH XOTS OBI pa3 CpeAr OTBETOB
Ha BOITPOCHI.

3aMeTuM, 4TO OTrpaHUYEeHUe Ha KOAMYECTBO BOIIPOCOB IIPOBEPSIETCS TOABKO IIOCA€ OKOHYAHUSA
B3aUMOAENCTBUS.

IIpumep

B mpumepe ceKpeTHBIM MaccuB Takos: a = (6,9,8,5,3,1,2). Ot no3unuu p = 6 A0 IO3ULUU g = 2
CAEAVIOIINM 3A€MeHT OOABIIle IIpeAbIAyInero: 1 < 2 < 6 < 9. OT mo3unum ¢ = 2 A0 Io3uluu p = 6
CAEAYIOLIVM 3AE€MEHT MeHBIIIe IIPeABbIAyIero: 9 > 8 > 5> 3 > 1.

cmaHOapmHEIl BBOO CcmaHOapmHEI BEBOO nosicCHeHue
7 3 4 al[4] = 5 (found 5)
1 65 6 a[6] =1 (found 1)
5 2 al2] = 9 (miss)
1 1 a[l] = 6 (found 6)
9 6 a[6] = 1 (repeat)
6 0
1

CucremMma o1eHKHu

B aTolt 3apade Tpu mop3apauu. UToOOBI MOAYUMTL OaAABl 3@ MOA3aAady, HY>KHO IIPONTU BCe
TECTBI DTOM IIOA3aAQUN U BCEX MPEABIAYIINX II0A3aAaY.

B nepsoii nop3apade (10 6aaroB) yncao n He mpeBocxopuT 200.

Bo BTOpOI nnop3apade (70 6aanroB) yucao n He mmpeBocxopuT 2000.

B TpeThelt nop3apaue (20 6aANOB) AOIIOAHUTEABHBIX OTPAaHUYEHUU HET.
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

3apava J. HamMeHblllee KOAMYECTBO MHBEPCUN

Vimga BxopHOTO (harira: cmaHOapmHEIll BBOO
ViMst BEIXOAHOTO (paiira: cmaHOapmHEIU BEIBOO
OrpaHuueHue 10 BpeMeHU: 2 CeKyHABI
OrpaHuyeHue Mo MaMsITU: 512 meOubauT

Jmo 3agaua ¢ gBOUHBIM 3ANYCKOM.

Y Banu OblAa IIepecTaHOBKa p pa3Mepa 7n: MOCAEAOBATEABHOCTH U3 4HceA 1,2,...,n, B KOTOPOH
Ka’kpAOe YHCAO BCTpedaeTcs OAMH pa3. BaHsa xoTeA Obl y3HAaTh YHCAO T — KOAMYECTBO WHBEPCUU B
Hel, TO eCTb KOAMYECTBO Iap MO3UIUH (i,7), AAI KOTOPEIX 1 < i < j < n U IPH 3TOM p; > p;.

Baxuoe pononHeHue: BaHa He ycliea caM IOCYUTATh &, UOO CyAbOa IepeCTaHOBKU HEIIPOCTa.

CHauana B rocTH K Bane 3améa Baaa u mepeHEC 3Ty IIEPeCTaHOBKY Ha A€HTY, KOHIIBI KOTOPOU
CKA€eHBI TaK, YTO IIOCAe IIOCAEAHErO 3AeMeHTa CAeAyeT IIepBBIN. Tellepb HEU3BECTHO, C KAaKOTO
U3 N 3AEMEHTOB HAUMHAAACh [lepeCcTaHOBKa. TeM He MeHee, BaHA yBepeH, YTO YUCAO T — MHUHMU-
MaAbHOE U3 TeX, YTO MOTYT IOAYUUTHCS, €CAU Pa3pe3aThb AEHTY IO KaKOM-TO U3 1 AUHUU MEXKAY
COCEeAHUMU YHUCAAMHU.

3aTeM B rocTu K Baze 3améa HukuTa 1 pa3pesan 3Ty AeHTY Ha ABa HEITYCTBIX KyCKa: B Ka’KAOM
KyCKe IIOAYyUYMAOCH OT 1 A0 n — 1 uncea. Teneps BaHsl rOTOB CHauaAa II0Ka3aTh BaM IIE€PBBIN KYCOK,
a IIOTOM CIIPATATh €ro, IIoKa C HUM elll€ YTO-HUOYAb He CAYYHAOCH, M IIOKa3aTh BTOPOU KYCOK.

HecmoTps Ha Bce TPyAHOCTH, IOMOTrUTe BaHe y3HATh YHCAO T.

IlepBsbIil 3ammycK

B sTol 3apade Ballle pelleHHe OypeT 3alyIeHO Ha KaKAOM TeCTe ABA pasa.

[Tpu mepBOM 3amyckKe pellleHUe MOAy4YaeT IepBBbIM KYCOK A€HTHI. B IepBOI CTpoKe 3alKcaHo
cAroBO «firsty». Bo BTOpOM CTpOKe 3apaHbl ABa IT€ABIX YUCAO N U § — AAUHA IIepecTaHOBKU U
pasMep 1epBoro Kycka (1 < s < n < 300000). B TpeTbell CTpOKe 3apAaHBl § YUCEA Pi,D2,...,Ps —
IIePBBIY KYCOK IIepeCTaHOBKU.

BreiBepuTe cTpoKy h, copepskaliyio oT 1 Ao 100 Ipom3BOABHBIX CUMBOAOB ¢ ASCII-kopamMu oT
32 A0 126 BRAIOUHUTEABHO.

Bropon 3anyck

I'lpu BTOPOM 3amycKe pellleHue IIOAy4YaeT BTOPOM KYCOK A€HTHI, & TAK)Ke CTPOKY, BBIBEACHHYIO
IIpU IIepBOM 3amIycKe. B mepBoli cTpoke 3amucaHo CAOBO «second». Bo BTOpoM CTpoKe 3aAaHbl ABa
LIeABIX YHCAO N U ¢t — AAMHA IIepeCcTaHOBKY, Ta ’XKe, UTO IIPH IIepBOM 3allyCcKe, U pa3Mep BTOPOIO
KyCcKa. B TpeThel cTpoKe 3apaHbI { UMCEA q1,(2, . - ., ¢+ — BTOPOM KYCOK II€peCTaHOBKU. ['apaHTHUpPY-
€TCs, YTO IePBBIN U BTOPOM KYCOK BMeCTe 0Opa3yloT IepeCTaHOBKY AAUHEL 1. B 4eTBEPTOU CTPOKe
IIpuBeAeHa CTPOKa h, BEIBEAEHHAd IIPU IIEPBOM 3aIlyCKe.

BriBepnTe OAHO IIeAOe UMCAO x: MUHUMAABHO BO3MOJKHOE KOAWYECTBO WHBEPCHUM B IepecTa-
HOBKe, €CAM OHA MOTI'AA HAQUMHATBLCA C AIOOOU ITO3UIUM Ha AEHTE.

B Ka>kpAOM TecTe Bcs IlepecTaHOBKa 3apUKCHUPOBaHa 3apaHee U He MEHSIeTCS MeXXAY 3allyCKaMu.

ITpumep

Ha Ka’>XAOM TeCTe BXOAHLIE AdHHBIE IIPDKW BTOPOM 3allyCKe 3aBUCAT OT TOI'O, YTO BBIBEAO pellie-
HHe IIpU IIepBOM 3allyCKe. ,A,aAee IIOKAa3aHbI ABa 3dllyCKa KAaKOT'O-TO pelleHU’sd Ha IIEePBOM TeCTe.

cmaHOapmHEIl BBOO CmaHOapmHEIU BEBOO nosicCHeHue
first 'e# 1 5 4 #@! Print a line in any format,
53 as long as it’s short:
154 at most 100 characters.
second 4 1543 2: 6 inversions
52 54 3 2 1: 10 inversions
32 4 32 15: 6 inversions
'e#¥ 1 5 4 #@! 3215 4: 4 inversions
215 4 3: 4 inversions
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Oaumnimapa CIIOIY no mHGOpMaTHUKE CPeAUr IITKOABHUKOB
3aouHbIN TYp, ce3oH 2023-2024

Cucrema o1eHKHU

B 3TO11 3apadue deThIpe nop3apaur. UTOOBI ITIOAYUYUTE OAAABI 3@ IIOA33AQUY, HY KHO IIPOUTHU BCe
TECThI 3TOM MOA3aAa4YU M BCEX MTPEABIAYIINX IT0A33AAQY.

B nepBoit nopzapade (25 6AAAOB) UMCAO n He IPeBOCXOAUT 30.

Bo BTOpoOI nop3apade (25 0aAAOB) UMCAO n He TPeBOCXOAUT 300.

B TpeTbelt mop3apaue (25 6aanoB) yucao n He npebBocxopauT 3000.

B ueTBépTOl mop3apade (25 OAAAOB) AOTIOAHUTEABHBIX OTPaHWYEHUU HeT.
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