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

Obuwan nHpopmaums no 3ajadam oaMMnuagbi

HdocTtyn k pe3ynbTatam npoBepku pewieHuin 3agad BO BpeMsi Typa

B Tedenue Typa 1mo KaxkI0ii 3a1ae MOXKHO OTIIPaBUTh He 6oJtee 40 perreHuit U Moy IuTh HH(HOPMAIIAIO
0 pe3y/braTax OIeHHBAHUS PEIIeHUs] HA TECTaX >KIOPH.
TpeboBaHus K nporpamMmmam

Bo Bcex 3amadax pasmep daiia ¢ MCXOIHBIM KOJOM PeIeHusI He JoJKeH npesbimaTh 256 KB. B
KayKJIOi 3a/1ade BXOJHBIE JaHHBbIE HEOOXOAMMO CUHUTBHIBATHL M3 CTAHIAPTHOIO IIOTOKA BBOJA, BLIXOLHBIE
JIaHHbIE HEOOXOIMMO BBIBOJIUTHL B CTAHIAPTHBIN ITOTOK BBIBOJIA.
lNpouecc TectupoBaHus

[lepen perierreM 3a1a41 03HAKOMBTECH C CHCTEMOIT OIleHKH pelreHusi. OOpaTuTe BHUMAHNE, B HEKOTO-
PBIX 3a/la9aXx O4depeHasd I1oJ3a1a9a 6y,H,6T TECTUPOBATHCA, TOJIBKO €CJIN HpOfI,ZLeHbI BC€ TECTHI IPEABITYIITNX
o3aJ1a4d.

Cno>XXHOCTb 1 Nopsigok 3aaad

3a/1aun MyHUIIATIAILHOTO Tama 110 NH(MOPMATAKE YIIOPSIOYEHBI IIPUMEPHO 110 BO3PACTAHUIO CJIOXKHO-
cru. IToHoe pemenne Kaxkaoi 3agadn onenuBaercs B 100 6aJ110B.

OrpaHunyeHnsa

Orpannuenne | Orpanudenue [Tonydenne pes3yabTATOB
110 BpEMEHH 110 IAMATH BO BpeMd Typa

Samaun

Jutst Kazkmoit moazamadu

A. Urpanapubie
1 cexynma 256 Mb COOOIITAIOTCS TOJIHLKO OAJIIBI 32

KyOuKu
OPOHAeHHBbIE TECThI 3TOU 110/[3a/1a4U.
B. Jlyunas st Kazkmoit moazamadu
apudmeTuKa 1 cexyna 256 Mb COODIIAIOTCS TOJIBKO OAJLIBL 38

OPONJICHHBIE TECTHI 3TON MOJA3aIa4N.

Juts KaxkJ10ii 1moji3aiadqu
1 cekynna 256 Mb COODIIAIOTCA TOJTBKO HAJIIIBI 33
PONAEHHbIC TECThl 9TOU 110/13a/1a4U.

C. PanmounanpHoe
JepeBo

Jlutst Kaxk10ii 1moji3a,1adqu
D. Oxpana kpermnoctu 1 cekynma 256 Mb COODIIAIOTCS TOJILKO OAJLIIBI 32
PO IeHHbIE TECTHI STOM IOA3aIA M.

C pesysnbraTaMu MPOBEPKH PEITEeHUH 381, TECTAMHE, PEIEHUSIME YKIOPHU, & TAKXKe MHChMEHHBIM Pa3-
6OpOM 3aJ1a94 MOXKHO O3HAKOMHTBCSI [IOCJIe OKOHYaHUs Typa Ha caiire http://kpfu.ru/math/olimpiady-
dlya-shkolnikov-i-studentov/olimpiady-shkolnikov-po-informatike
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3apada A. UrpanbHbie Kybukun

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Saxaorcume cebe cgotll uzpasvrvill KyouK mewmor!

TpaaunuoHHbIl UIPATBHBIN KyOUK — 9TO KyOWK, Ha KaXKJOil M3 IIeCTU rpaHeil KOTOPOro 3aluCaHbI
qucya or 1 10 6, Mo ogHOMY Ha KaXKI0M T'DaHu.

[To kemanuio 3akazqnka (Habpuka M0 MPOU3BOJICTBY HACTOJBHBIX UI'D BBIMYCKAET KYOUKHU C JTFOOBIMU
quciaMu Ha rpaHax. KyOuk cumraercs npasuivbhbim, €CJIM CyMMbBI YHUCET HA KAXKJIBIX JIBYX ITPOTUBOIIO-
JIOXKHBIX TpaHsX OyjayT onuHakoBbiMu. Harpumep, mpaBuIbHBIM OyJieT KJIACCUIECKUN KyOUK, y KOTOPOIro
Ha TpaHsX 3alncaHbl dncia 1,2,3,4,5,6. HeiicTBUTEIBHO, STH YNCJIA MOYKHO PACIIOJNOXKUATH Ha ITPOTUBO-
[IOJIOXKHBIX I'paHsix TpebyembiM obpazom: 1 +6 =2+ 5 =3 4 4.

Cwmozker jiu (habpuka BBIOJHUTH 3aKa3 HA BBIIYCK MPABHJIBHBIX KYOMKOB C 3aJaHHBIMUA HaDOpaMu
qucen? Ha sToT BOIpOC JIO/2KHA OTBETUTH Ballla [pOrpaMMa, KOTopas JJIsi KaXKJI0ro Habopa U3 MIecTu
qHCesT OIPEJIEISIET, BO3MOXKHO JIX ITO.

CDopmaT BXOAOHbLIX OAHHbIX

B neproit cTpoke 3a1ano nestoe gucao n (1 < n < 10%) — komudaecTBo KyGUKOB, BbITycKaeMbIX habpu-
Koil. B cile/Tylomux n CTpoKax COepsKarcs 110 MEeCTh Yuces a1, dz, a3, ds, as, ag (1 < a; < 102), Koropbie
TpebyeTcs 3anncaTh Ha IPAHSIX COOTBETCTBYIOIIETO KyOuKa.
@dopmaT BbIXOAHbIX AAHHbIX

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

Cucrtema oueHkun

Bamer 3a KaxkIyio mog3aiady HAYMUC/IAIOTCS TOJBKO B CIydae, €CJIU BCe TECTHI JJIst 9TON MO3a1adu
7 HeOOXOIMMBIX I10/138a4 yCIEIIHO POIeHbI.

Heo6 n
IToazamaya | BaJsjbl OrpanudyeHus CODXOUMDIC ndopmanus o
noa3agaydn poBepKe
1 30 1<n<10 0aJLIbI
2 30 1<n<10? 1 OaJLIIBI
3 40 1<n<10° 1,2 GaJLIbI
MNpumep
CTaHIAPTHHHE BBOZ, CTaHIAPTHHE BHBOZ,
2 yes
756867 no
763415
3ameuvaHue

B mpumepe n = 2; u3 dncen nepsoro Habopa MOXKHO ¢HOPMHUPOBATH MPABIJIBHBIN KyOUK (8 + 5 =
=T746=7+6), a u3 4ucej BTOporo — HeJIb3sl.
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3apava B. JlyHHas apudmeTunka

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
Orpann4enue 10 BpeMEHH:
OrpaHudenne 0 MAMSTH:

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
1 cexynja

256 merabaiiT

Jlyunas apudmernka 6oi1a npuaymana B 2011 roay HeckoapkuMu MareMaTukamu. OHa MpeICTABISIET
coboii Bepcuio apudMEeTHKU, B KOTOPOI OMEPAIMH CJAOYKEHUS U YMHOXKEHUsT HAJT Yu@dpamu OIPeIeISaIoTCs
Kak orneparuu max u min. JIpyrumu cjioBamu, cymma aByX nudp a u b paBHa HanboJIbINeH U3 HUX, & IPOU3-
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 3aJaHHBIX 9HCE]I ¢ U b BBIYUCIUTH UX CYMMY U IIPOU3BEICHUE B JIyHHOM
apudMeTHKe.

CDopmaT BXOAHbIX OAdHHbIX

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

@dopmaT BbIXOAHbIX AAHHbIX

B cTpoke zanuiiure cymMMy U IPOU3BEJCHUE YHCeT @ U b B JIYHHOI apudmeTnke.

Cucrtema oueHKn

Barer 3a KaxkIy1o moga3aady HAUUC/IAIOTCS TOJBKO B CIydae, €CJIU BCe TECTHI JJIst 9TON MO3a1adu
1 HeOOXOIMMBIX 110138184 yCIIEIIHO IPOiIeHbI.

Heo6 n
ITonzanmaya | Banjbl OrpaHudyeHus CODXOZMMEBIE nopmanust o
moa3aaadn IpoBepKe

1 20 1<a,b< 0OaJLIbI

2 40 1<a,b< 1 0aJLIbI

3 40 1<a,b< 1,2 OaJLIIbI

lMNpumepsbl
CTaHIApTHHI BBOJ, CTaHIapTHHN BHBOJ,

169 269 12468
248
54 354 3321
321
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3apava C. PayuvoHanbHoe agepeso

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Mopur, 1 AXujut BEIDACTHIN JIEPEBO € PAIMOHAJBHBIMEU YucjaaMu. [locTpoeHune gepeBa HaIMHAETCS C

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

HOBast Apodb 7. K npumepy, Ha mepBoM mare Mexiy ApobsaMu 7 H % nobasiistercst Apobb 175, TO
€CThb TOJIydaeM TpH Jpobu %, %, %. Cremyrommuii mar m00aB/IsieT eIé JBe HOBBIX JIpOOuM: %, %, %, %, %,
11 2 1 3 2 3 1

cIeJlylonuilt — emg ueTeipe: 1, 3, 3, §s 15 2> 1» 10 oo B TaK jajee. COBOKYNHOCTb BCTABOK MOXKHO
n300pa3uTh B BUAE OECKOHETHOIO 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 iy obo3nadenust JieBoit u mpaBoil BeTBU IPU JIBUKEHUU BHU3 110
JIepeBy OT KOPHS % K HEKOTOPOii orpeieiéaHoit apobu. Torma crpoka u3 cumBosioB L u R Oymer omHo3HATHO
OIIpEe/IeISITh MeCTOHAXOXK IeHne apodbu B 3ToM Aepere. Tak, RLRR o3Havaer npoasuKeHne 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 JaHHOW TOJIOXKUTEILHON PaIMOHAJIBLHON JIpOOU MOIYyIUTh €€ MpeICTaBIeHne B

BHUJIe CTpoKu cuMBoJioB L u R.

dopmaTt BXxOAHbIX AAHHbIX

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

BanummTe no, eciu Tpebyemyio Jipobb ¢ MOMyYUTh HeBO3MOXKHO. VlHave, 3anumuTe CTPOKY CHMBOJIOB

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

CucTtema oueHkn

Bannber 3a KaxkIyio 1Moj3a/1a9qy HAYUCIAIOTCS TOJBKO B CJIydae, €CJIU BCe TECThI JJIS STON 1033/ 1a4u
7 HeOOXOMUMBIX II0/133,1a9 yCIIEIIHO PO IeHbI.

ITonzamaua | Baambl OrpanundeHust Hfl(;z);(;f;‘h{d;w HH?;(?}:EZTZSI ©
1 40 1<a,b<15 OaJLIIbI
2 40 1<a,b<10° 1 0aJLIbI
3 20 1<a,b< 108 1,2 OaJLIIBI
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MNMpumepbl
CTaHIAPTHHN BBOJ, CTaHIApTHHN BHBOJ,
34 RLRR
43 RRLL
8 6 RRLL
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3apgada D. OxpaHa kpenocTtu

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ha teppuropun mpeBHeil KPEIIOCTU PACIIOJJIOXKEHBI N CKJIAJIOB, MEXK/y KOTOPBIMU IIPOJIOXKEHO M IBY-
CTOPOHHUX JOPOT, JUIMHA KaxKJI0i jgoporn 1 kmimomerp. Kaxprit ckjia nuMeeT YHUKAJIbHBINA HOMep OT 1
JI0 M, & JIOPOTU, COEINHATONTIE HEKOTOPhIe U3 CKJIAJO0B, TaKyKe UMEIOT cBou HoMmepa oT 1 no m. Hanpuwmep,
JIOpora ¢ HOMEPOM ¢ COeIUHSET CKJIaJIbl C HOMEpaMu a; u b;.

Ha HeKOTOpPBIX U3 9THX CKJIAJI0B Pa3MeIleHbl OXPAHHIKI, KOTOPBIX Beero k. Karkiplit OXpaHHUK UMEeT
CBOH YHUKAJILHBIN HOMeD OT 1 10 k, pacmosiaraercs Ha OMpeaeI€HHOM CKJIaJe p; U 0018/ 1aeT 3aacoM BbI-
HOCJIUBOCTH h;. 3amac BBIHOCINBOCTH OXPAHHUKA yKA3bIBAET Ha MAKCUMAJJIHLHOE PACCTOSTHUIE B KJIOMETPAX,
KOTOPOE OH MOYKET IPEOJIOJIETh, ITOOBI OXPAHATDH CKJIAIbI.

Ckyag ¢ HOMEPOM ¥ CYUTAETCS OXPAHAEMBIM, €CJIM XOTsI Obl OJWH OXPAHHUK MOXKET JI00paThbCs J0
HEro, He MPEBBIIasi CBOEH BBIHOCIUBOCTU. DTO 3HAUUT, IYTO PACCTOSTHHE MEXKJIy CKJIAJI0M ¥ U CKJIAJIOM P;
OXpaHHMKa He JOJIKHO IPEBBIIaTh h;. Paccrosnme MexKay CKJIaIaMu ONpPeae/seTcs KaK MUHAMAaJIbHOE
KOJTUIECTBO JIOPOT, HEOOXOIUMBIX JIJIsl JIOCTUXKEHUST OJIHOTO CKJIAJIA U3 JIPYTOTO.

Bamra 3amava — HaiiTu Bce oXpaHsgeMble CKJIAIDI.

®dopmaT BXOAHbIX AAHHbIX

IlepBasi cTpoKa COJIEPKUT TPH IIEJIBIX YUCIA 1, M U kK — KOJUYECTBO CKJIAJIOB, KOJMYECTBO JIOPOT 1
KOJMHYECTBO OXPAHHUKOB cooTBeTcTBenHo (1 < n,m,k < 2-10°).

Creyrommue m CTPOK COJEPKAT OIMCAHUE JIOPOT, COEIUHSAIONINX CKIabl. Kaxkas u3 m CTPOK CO-
JIEPKAT JBa Ieqbix dncaa a; u b; (1 < a;,b; < n) — HOMepa CKIA0B, CBI3AHHBIX JOPOTOi § JIHHON B 1
KNJIOMETD.

Cnemytomume k CTPOK OMUCHIBAIOT BHIHOCIHBOCTH OXPAHHUKOB. KaxK1asi CTPOKa COMEPXKUT JIBA, TETBIX
quciaa p; u h; (1 <p; <n,1 <h <2 105), rjie p; — HOMEp CKJIaJia, IJie pacrnoJjaraercs OXpaHHUK, U
h; — ero BeIHOCJMBOCTD. Bee 3HavYeHUs p; PA3IUIHBI.

@®opmaT BbIXOAHbIX AAHHbIX

B mepBoii cTpoke BhIBEIUTE KOJMIECTBO OXPAHAEMBIX CKJIAJIOB.
Bo BTOpOIt cTpOKe 3amuInuTe B MOPSIIKE BO3PACTAHUST HOMEPA BCEX OXPAHSIEMBIX CKJIAI0B.
Ecnu Hu ojuH CKJIaJ] HEe OXpaHSEeTCs, BBIBEIUTE IIYCTYIO CTPOKY.

CucTtema oueHKkn

Bamaer 3a KaxkIyio mog3agady HAIUCISIOTCS TOJBKO B CAydae, €C/IM BCE TECThI IJIsl TOH moa3ajia-
49U U HEOOXOJIMMBIX IMO/3a/ad YCIelHo npoiiaersl. Oboznaunm uepes G rpad, y KOTOPOTro BepIIMHAMU
SIBJISIIOTCST CKJIAJbI, & PEOpaMu — JOPOTH, COEIUHSIIONINE HEKOTOPhIE U3 STUX CKJIAIOB.

Ilonzanaua | Banabr OrpaHuyeHus Heobxomumpie | Mndopmanus o
moa3aaaqn MpOBEPKE
1 < n <2000,
1 1
0 rpad G — 6aMOyK Oazml
<n<
2 15 LS n < 2000, 1 OaJLIbI
rpacd G — nepeBo
1<n<2-10°,
3 15 rpad G — GanByx 1 OaJLIIbI
<n<2-10°
4 25 lsn<2-107 1,2,3 GastmI
rpad G — jepeBo
5 15 1 < n,m <5000 1,2 OaJLIIbI
6 20 1<n,m<2-10° 1,2,3,4,5 GaJLIBI
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Bambykom Ha3bIBaeTCs 1€peBO, CTEIEHDb BEPIINH B KOTOPOM HE IIPEBOCXOINT 2.

lNpumepsbl

CTaHIAPTHHY BBOJ,

CTaHIapTHHI BHBOZ,
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