Bcepoccuiickas onumnuaga wkonsHukos 2024-2025
MyHuumnaneHelii aTan, 7-8 knaccel. KasaHb, 5 gekabpst 2024 r.

Obuwan nHpopmaums no 3ajadam oaMMnuagbi

HdocTtyn k pe3ynbTtatam npoBepku pewieHuin 3agay BO BpeMsi Typa

B Teuenue Typa 1o Kaxk10it 3amadue MOKHO OTIIPABUTDH He Oostee 40 perneHuit u moIy IuTh NHGOPMAIIIIO
0 pe3yJibTaTax OIlCHUBAHUS PEIIeHUs Ha TecTax KIOPH.
TpeboBaHus K nporpamMmmam

Bo Bcex 3amadax pasmep daiia ¢ MCXOMHBIM KOJOM PeIeHusI He JoJKeH mnpesbimaTh 256 KB. B
KayKJIOi 3aj1ade BXOJHBIE JaHHBbIE HEOOXOAMMO CUHUTBHIBATHL M3 CTAHIAPTHOIO IIOTOKA BBOJA, BLIXOIHBIE
JIaHHbIE HEOOXOIUMO BBIBOJAUTH B CTAHIAPTHBIN ITOTOK BBIBOJIA.

Npouecc TecTtnpoBaHus

[lepen perierreM 3a1a41 03HAKOMBTECH C CHCTEMOIT OIleHKH pelreHnsi. OOpaTuTe BHUMAHNE, B HEKOTO-
PbIX 3a/la9aXx O4YepeHasd I1oJ3a1a9a 6y,H,6T TECTUPOBATbHCA, TOJIBKO €CJIN HpOfI,ZLeHbI BC€ TECThI IPEABITYIITNX
oJa3aIad.
Cno>XXHOCTb 1 nNopsigok 3aaad

Sa1auu MyHUIUITAILHOTO STaa M0 NHMOPMATHKE YIIOPSI0UEHbI MPUMEPHO 110 BO3PACTAHUIO CJIOXKHO-
cru. IToHoe pemenne Kaxkoi 3agadn onenuBaercs B 100 6aJ110B.

OrpaHunyeHnsa

Orpannuenne | Orpanudenue [Tonydenne pe3yabTATOB
110 BpEMEHH 110 IAMATH BO BpeMd Typa

Samaun

A. Urpanbubie Jutst Kaskmoit moazamadu

KyOuKn 1 cexynna 256 Mb COOOIIAIOTCS TOJIBKO OAJIIBL 38
OPONAEeHHBIE TECThI 3TOU 110/[3a/1a4U.
B. JIynnas st Kazkmoit moazamadn
apudMeTuKa 1 cexynna 256 Mb COOOITAIOTCS TOJIBLKO OAJIIBL 38

OPONJICHHBIE TECTHI 3TOU MOA3aIa4N.

Jurs KaxkJi0ii 1moji3aiadqu
1 cekynna 256 Mb COODIIAIOTCA TOJTBKO HAJIIIBI 33
HPONAEHHBbIC TECThl 9TOU 110/13a/1a4U.

C. PanmounanpHoe
JepeBo

Jlutst Kaxk10i 1moji3aadqu
D. Oxpana Kpernoctu 1 cekynma 256 Mb COODIIAIOTCS TOJILKO OAJLIIBI 32
PO IeHHbIE TECTLI STOM IOA3aIa M.

C pesysnbraTaMu MPOBEPKH PEITEeHU 381, TECTAMHE, PEIEHUSIME YKIOPHU, & TAKyKe MHChMEHHBIM Pa3-
6OpOM 3aJ1a94 MOXKHO O3HAKOMHTBCSI IIOCJIe OKOHYaHUsi Typa Ha caiire http://kpfu.ru/math/olimpiady-
dlya-shkolnikov-i-studentov/olimpiady-shkolnikov-po-informatike
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Bcepoccuiickas onumnnaga wkonsHukos 2024-2025
MyHuumnaneHelii aTan, 7-8 knaccel. Kasatb, 5 gekabpst 2024 r.

3apada A. UrpanbHbie Kybukun

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAQHIAPTHHYN BHBOZ,
OrpaHndenue 10 BpeMEHU: 1 cexyna
OrpaHnuyenue 1o IaMsITH: 256 merabaiit

3axaosrcume cebe cgotll uzpasvrvill KyouK mewmon!

TpaaunuoHHbIl UIPATBHBIN KyOUK — 9TO KyOWK, Ha KaXKJOil M3 IIeCTU rpaHeil KOTOPOro 3aluCaHbI
qucya or 1 710 6, Mo oHOMYy Ha KaxKI0¥ T'DaHu.

[To kemanuio 3akazqnka (Habpuka M0 MPOU3BOJICTBY HACTOJBHBIX UI'D BBIMYCKAET KYOUKHU C JTFOOBIMU
qucsiaMu Ha rpaHax. KyOuk cumraercs npasuibHbim, €CIM CyMMBI UHUCET HA KAXKJIBIX JIBYX ITPOTUBOIIO-
JIOXKHBIX TpaHsX OyjyT onuHakoBbiMu. Hampumep, mpaBuIbHbIM OyieT KJIACCUIECKUN KyOUK, y KOTOPOIro
Ha TpaHsaX 3alncaHbl dncia 1,2,3,4,5,6. HeiicTBUTEIBHO, STH YHUCJIA MOYKHO PACIIONOXKUATH HA ITPOTHUBO-
[IOJIOXKHBIX I'paHsix TpebyembiM obpazom: 1 +6 =2+ 5 =3 4 4.

Cwmozker jiu (habpuka BBIOJHUTH 3aKa3 HA BBIIIYCK PABHJIBHBIX KYOMKOB C 3aJaHHBIMUA HaDOpamu
qucen? Ha sToT BOIpOC JI0/2KHA OTBETUTH Ballla [IpOrpaMMa, KOTopas JJIsi KaXKJI0ro Habopa U3 MIecTu
qHCesT OIIPEJIEIISIET, BO3MOXKHO JIU ITO.

CDopmaT BXOAOHbLIX OAHHbIX

B neproit cTpoxe 3a1ano nestoe gucao n (1 < n < 10%) — komudgecTBo KyGUKOB, BbITycKaeMbIX dhabpu-
Koil. B cile/TyIomux n CTpoKax CojiepsKarcs 110 MEeCTh Yuces a1, Az, a3, ds, a5, ag (1 < a; < 102), Koropbie
TpebyeTcs 3anncaTh Ha IPAHIX COOTBETCTBYIOIIETO KyOuKa.
@®opmaT BbIXOAHbIX AAHHbIX

st KaxK/I0fl U3 n CTPOK 3AIUIIUTE yes, eCJd U3 3aJaHHOI0 Habopa Yuces MOXKHO COPMUPOBATDH
[IPaBUJIbHBIN KYyOUK, U N0 — B IPOTUBHOM CJIyYae.

Cucrtema oueHkun

Baier 3a KaxkIy1o mog3aiady HAMUC/IAIOTCS TOJBKO B CIydae, €CJIM BCe TECTBI JJIst 9TON MMO3a1adu
7 HeOOXOIMMBIX I10/138a9 yCIEIIHO IPOIeHbI.

Heo6 n
IToazamaya | Basjbl OrpanudyeHus CODXOMMDIC ndopmanus o
oa3aaaydn IpoBepKe
1 30 1<n<10 0aJLIbI
2 30 1<n<10? 1 OaJLIIBI
3 40 1<n<10° 1,2 GaJLIbI
MNpumep
CTaHIAPTHHHE BBOZ, CTaHIAPTHHHE BHBOZ,
2 yes
756867 no
763415
3ameuvaHue

B mpumepe n = 2; u3 dncen nepporo Habopa MOKHO cHOPMHPOBATH MPABIJIBHBIN KyOuK (8 + 5 =
=746 =7+ 6), a u3 4ucej BTOporo — HeJIb3sl.
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Bcepoccuiickas onumnnaga wkonsHukos 2024-2025
MyHuumnaneHelii aTan, 7-8 knaccel. Kasatb, 5 gekabpst 2024 r.

3apava B. JlyHHas apudmeTunka

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
OrpaHndenue 10 BpeMEHU:
OrpaHudenne 0 MAMSITH:

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
1 cexynja

256 merabaiiT

Jlyunas apudmernka 6ou1a npuaymana B 2011 roay HeckoapkuMu MareMaTukamu. OHa MpeICTABIISIET
coboii Bepcuio apudMEeTHKU, B KOTOPOI OMEPAIMH CJAOYKEHUS U YMHOXKEHUsT HAJT Yu@dpamu OIPeIeISa0TCs
Kak orneparuu max u min. JIpyrumu cjioBamu, cymma aByX nudp a u b paBHa HanboJIbINe U3 HUX, & IPON3-
BejieHre dncest a u b paBHO HanMenbIeit n3 aux. Hanpumep, B mynHoit apudmernke, 2+7 = max{2,7} =7
u2x7=min{2,7} = 2.

Jlyunbre apudmerndyeckre onepauu HaJl HEOTPUIATE bHBIMIA MHOTO3HAYHBIMU UUCJIAMY BBITIOJHAIOT-
cs KaK B OOBIYHON apudMeTuke, HAIPUMED:
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Bam meobxomuMo JjTst ABYX 3aIaHHBIX 9HCE]I G U b BBIYUCIUTH UX CYMMY U IIPOU3BEICHUE B JIyHHOM
apudMeTHKe.

CDopmaT BXOAHbIX OAdHHbIX

B mepsoit crpoke 3ammcano resoe quciao a (1 < a < 10100). Bo BTOpOIt cTpOKe 3ammcaHo exoe Incao
b (1 <b< 1000,

dopmaT BbIXOAHbIX AAHHbIX

B cTpoke zanuiiure cymMMy U IPOU3BECHUE YUCe] @ U b B JIYHHOI apudmeTnke.

CucTtema oueHKun

Baier 3a KaxkIy1o moga3aady HAUUC/IAIOTCS TOJBKO B CIydae, €CJIM BCe TECTHI JJIst 9TON MO3a1adu
1 HeOOXOIMMBIX 110133184 yCIEIIHO PO IeHbI.

Heo6 n
ITonzanmaya | Banjbl OrpaHudyeHus CODXOZMMEBIE nopmanust o
moa3aaadn IpoBepKe

1 20 1<a,b<9 0aJLIIbI

2 40 1<a,b<99 1 0aJLIbI

3 40 1<a,b< 10100 1,2 6aJLIIBI

lMNpumepsbl
CTaHIApTHHI BBOJ, CTaHIapTHHN BHBOJ,

169 269 12468
248
54 354 3321
321
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MyHuumnaneHelii aTan, 7-8 knaccel. Kasatb, 5 gekabpst 2024 r.

3apava C. PayuvoHanbHoe agepeso

Nwmst Bxosuoro daita: CTaHIAPTHHA BBOZ
Nmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHU: 1 cexynna
OrpaHnu4denue 1Mo IaMsITH: 256 merabaiiT

Mopur, 1 AXujut BEIDACTHIIN JIEPEBO € PAIMOHAJBHBIMEU YucjaaMu. [locTpoeHne gepeBa HaIMHAETCS C

JBYX apobeit % u %. Ha kaxkmom ciremyromieM mmare MexK Iy IBYMs COCEIHUME JPOOIMU % u 5 n0baBJIgeTCA
a+c 0 0+1

HOBast Apodb 7. K npumepy, Ha epBoM mare Mexiy ApobsMu 7 H % nobasiistercst Apobb 175, TO
€CThb TOoJIydaeM Tph Jpobu %, %, %. Cremyromuii mar g00aB/IsieT eIé JBe HOBBIX JIpOOuM: %, %, %, %, %,
11 2 1 3 2 3 1

cIejlylonuilt — emg ueTeipe: 1, 3, 5, §s 15 2> 1» 10 g0 B TaK jajee. COBOKYNHOCTb BCTABOK MOXKHO
n300pa3uTh B BUAE OECKOHEYHOIO JIEPEBa, BEPXHUE YPOBHU KOTOPOTO BBITVISIST TaK:

0 R 1 1
1 1 0
L R
0 1 1 2 1
1 2 1 1 0
yw y&
0 1 1 2 1 3 2 3 1
1 3 2 3 1 2 1 1 0
e Y20V S AV S V2V
o1 1 2 1 3 2 8 1 4 3 5 2 5 3 4 1
1 4 3 5 2 5 3 4 1 3 2 3 1 2 1 1 0

Bocmonbsyemest cumBosamu L u R ijis obo3nadenust JieBoit u IpaBoil BeTBU IPU JBUKEHUU BHU3 I10
JIepeBy OT KOPHS % K HEKOTOPOIi orpeieieéaHoit apobu. Torma crpoka u3 cumBosioB L u R Oymer omHo3HATHO
OIIpE/IeISITh MeCTOHAXOXK IeHne apodbu B 3ToM Aepere. Tak, RLRR o3Havaer nponsuKeHne BIIPaBo OT % K
%, 3aTeM BHU3 BJIEBO OT % K %, 3aTeM BIIPaBO K %, ¥ HAKOHETI, eIé pa3 BIPaBO K %. Crpoky RLRR moxkmO
paccMaTpUBaTh Kak IIPeiCTaB/IeHne JIpobu % B cucreMe cuucienns Mopuna u AXuiia.

Bam meobxomumo st JaHHON TOJIOXKUTEILHON PaIMOHAJIBLHON JIpOOU MOIYyIUTh €€ MpeICTaBIeHne B

BHUJie CTpoku cuMBoJioB L u R.

dopmaTt BXxOAHbIX AAHHbIX

B €JIMHCTBEHHOI CTPOKE 3allUCaHbI JIBA 1IEJIbIX YUCIA @ U b — qucymrTe b U 3HAMEHATE/Ib JAHHON ,ZLpO6I/I
(1<a<10% 1<b<109).
®dopmaT BbIXOAHbIX AAHHbIX

BammmnmTe no, eciu Tpebyemyio Jpobb § MOMyYUTh HeBO3MOXKHO. VlHave, 3anumuTe CTPOKY CHMBOJIOB

0 a
L u R, koropas COOTBETCTBYET IyTH B OIMCAHHOM JI€PeBe OT KOpHA 7 K Jpobu 3.

CucTtema oueHkn

Bannber 3a KaxkIyio 1Moj3a1ady HAYUCIAIOTCS TOJBKO B CJIydae, €CJIU BCe TECThI JJIS STON 1033/ 1a4u
7 HeOOXOMUMBIX II0/133a9 yCIIEITHO PO IeHDI.

ITonzamaua | Baambl OrpanundeHust Hfl(;z);(;f;‘h{d;w HH?;(?}:EZTZSI ©
1 40 1<a,b<15 OaJLJIbI
2 40 1<a,b<10° 1 0aJLIbI
3 20 1<a,b< 108 1,2 OaJLIIBI
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Bcepoccuiickas onumnnaga wkonsHukos 2024-2025
MyHuumnaneHelii aTan, 7-8 knaccel. Kasatb, 5 gekabpst 2024 r.

MNMpumepbl
CTaHIAPTHHN BBOJ, CTaHIApTHHN BHBOJ,
34 RLRR
43 RRLL
8 6 RRLL

3apgada D. OxpaHa kpenocTtu

Nmsa Bxoauoro daitia: CTaAHIApPTHHI BBOZ,
Nwms Beixouoro haiira; CTaHIAPTHHYU BHBOZ,
Orpanudenne 1Mo BpeMeHHU: 1 cekyHa
Orpanudenue 10 MaMSATH: 256 merabaiiT

Ha Tepputopun apeBHENl KPENOCTH PACIOJOXKEHBI 1 CKJIAJIOB, MEXKJTy KOTOPBIMU ITPOJIOXKEHO M, JBY-
CTOPOHHUX JOPOT, JUIMHA KaxK10it moporu 1 kmimomerp. Kaxkapril ckjiaa nMeeT YHUKAJbHBIN HOMEp OT 1
JI0 T, & JIOPOTU, COEINHATOIINE HEKOTOPhIE U3 CKJIAJI0B, TaK»Ke NMEIOT cBou HoMmepa oT 1 10 m. Hampumep,
JIOpora ¢ HOMEPOM ¢ COEJIMHSET CKJIaJbl C HOMEPaMu a; U b;.

Ha HekoTOpBIX U3 9THX CKJIaJI0B Pa3MeIleHbl OXPAHHUKN, KOTOPBIX Beero k. Kazkmprit oxpaHHUK nMeeT
CBOIl YHUKaJIbHBIA HOMep OoT 1 10 k, pacmosaraercs Ha OIpeaeéHHOM CKJIaJe p; U 00Ja1aeT 3aI1acoM BbI-
HOCJIMBOCTH h;. 3amac BBIHOCJUBOCTH OXPAHHUKA YKa3bIBAET Ha MAKCUMAJIBHOE PACCTOSTHAE B KUJIOMETPAX,
KOTOPOE OH MOKET IIPEOJI0JIeTh, YTOObI OXPAHATH CKJIAIbI.

Ckiaj, ¢ HOMEPOM ¥ CYUTAETCS OXPAHSEMBIM, €CJIM XOTs Obl OJMH OXPaHHUK MOXKET JI00paThCs JI0
HEro, He IPEBBIIIas CBOEH BBIHOCJIMBOCTH. JTO 3HAYHUT, YTO PACCTOTHHE MEXKIY CKJIAJIOM U U CKJIAIOM P;
OXPaHHUKA He JIOJKHO IPEBBIMNATh h;. PaccTosHne MexKay CKaaJaMu OIpeesseTcss KaK MUHUMAJIbHOE
KOJTMIECTBO JIOPOT, HEOOXOIUMBIX JIJIsT JIOCTUXKEHUS OJTHOIO CKJIAJIA U3 JIPYTOTO.

Bamra 3aava — HailTu Bce OXpaHgeMble CKJIAIbI.

dopmaT BXOAHbIX AAaHHbIX

[lepBast cTpOKa CONEPXKUT TPHU LEJILIX YUCIA 71, M U k — KOJIMYECTBO CKJIAJIOB, KOJUIECTBO IOPOT U
KOJITIECTBO OXPAHHUKOB cooTBercTBenno (1 < n,m,k < 2-109).

Cnemyromue m CTPOK CONEPrKAT OIMCAHME JIOPOT, COCIUMHAIONINX CKJIAAbl. Kaxkaasd U3 1m CTPOK CO-
JIepKUT JiBa 1esbix uncaa a; u b; (1 < a;,b; < n) — HOMepa CKJIAJI0B, CBI3aHHBIX JOPOTOi i JIJIMHON B 1
KHUJIOMETD.

Cuemyromue k CTPOK OIUCHIBAIOT BHIHOCIMBOCTH OXPAHHUKOB. KaxKas CTPOKa CONEPXKHUT JIBa IEJIbIX
ancnma p; w h; (1 < pp <n,1 < hy <2-10°), Tie p; — HOMep CKJIa/a, T/ie PAcIoIaraeTcst OXPaHHUK, I
h; — ero BBIHOCJIHMBOCTL. Bece 3HAYeHHA p; PA3/IMYHbL

dopmMaT BbIXOAHbIX AAHHbIX

B mepsBoit cTpoke BhIBeIUTE KOJUIECTBO OXPAHSIEMBIX CKJIAJIOB.
Bo BTOpOIT cTpOKE 3amuUIUTE B MOPSIJIKE BO3PACTAHUST HOMEPaA BCEX OXPAHSIEMBIX CKJIAJIOB.
Ecnu vu oqun ckiaj He OXpaHsIeTCsl, BBIBEIUTE IIYCTYIO CTPOKY.

Cucrtema oueHkn
Bamaer 3a xkaxkayro mom3agady HaIUCISIOTCT TOJBKO B CIydae, €CJIM BCE TECThI JJIst 9TON MMOoa3a/1a-

YU ¥ HEOOXOJMMBIX ITO/[3a/ad yCIenHo npoiiaensl. Obo3HatuM depe3s G rpad, y KOTOPOTO BepIIMHAMUI
SIBJIAIOTCS CKJIQJIbI, 8 PEOpAMU — JOPOTH, COE/INHSIONINE HEKOTOPbIE U3 STUX CKJIAJIOB.
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ITonzamaya | Baajbl OrpaHudyeHust Heobxomumpie | Undpopmanus o
moa3aaaqu MMpOBEPKE
1 < n <2000,
1 1
0 rpadp G — 6aMOyK Oautet
1 < n <2000,
2 15 rpadb G — xepeso 1 6L
1<n<2-10°,
3 15 rpadb G GamByx 1 OB
<n<2-10°
4 25 lsn<2-107 1,2,3 AT
rpacd G — siepeBo
5 15 1 < n,m < 5000 1,2 OaJIIbI
6 20 1<n,m<2-10° 1,2,3,4,5 GaJLIBI

BambykoMm Ha3bIBaeTCs I€PEBO, CTEIIEHb BEPIIUH B KOTOPOM HE IIPEBOCXOIUT 2.

MNpumepsbl

CTaHIapPTHHI BBOZ,

CTaHIAPTHHY BHBOL
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