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KasaHb, 24 Hosibps 2020 r.

Obuwan nHpopmaums no 3ajadam oaMMnuagbi

HdocTtyn k pe3ynbTatam npoBepku pewieHuin 3agad BO BpeMsi Typa

B Teuenue Typa 1o Kaxk10it 3amadue MOKHO OTIIPABUTDH He Oostee 40 perneHuit u Moy IuTh NHGHOPMAIIIIO
0 pe3yJibTaTax OICHUBAHUS 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 TecTtnpoBaHus

[lepen perierreM 3a1a41 03HAKOMBTECH C CHCTEMOIT OIleHKH pelreHusi. OOpaTuTe BHUMAHNE, B HEKOTO-
PBIX 3a/Ia9ax o4epeIHas Mo/13a1a4ua OyaeT TeCTUPOBATHCS, TOJBKO €CJIH MPOIEHBI BCE TECTHI IIPE/IBLITY IITIX
10/13a,1a1.

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
Saﬂaqn OFpaHI/IquI/Ie OrpaHquHHe HonyquI/Ie pe3yjabTaTOB
10 BpEMEHH 10 TIAMSTH BO BpeMsI Typa
A. Tlogapku lena 1 cexymma 256 Mb Jutst KaxKmoit moa3agaan cooOIaT-
Moposza CsI TOJILKO OaJLIbI 38 MIPOiiIEHHBIE Te-
CTBI 9TON ITOA3aJIa4N.
B. Boabuie-meHbIiie 1 cexymma 256 Mb Jutst KaxKmoit moa3agaan cooOIaiT-
CsI TOJILKO OaJLIIbI 38 IIPOiiIEHHBIE Te-
CTBI 9TON ITOA3aJIa4HN.
C. OTMeppb u OTpEKb 1 cexymma 256 Mb Jutst KaxKmoit moa3agaan cooOIaT-
CsI TOJILKO OaJLIbI 38 IIPOiiIEHHBIE Te-
CTBI 9TON ITOA3a/Ia4N.
D. Camoe kpacusBoe 1 cexynnia 256 Mb Jutst KaxKmoit moa3agaan cooOIaiT-
YMCJIIO CsI TOJILKO OaJLIbI 38 IIPOiiIEHHBIE Te-
CTBI 9TON ITOA3a/Ia4HN.
E. Bepmynackmii 1 cexynya 256 Mb Jutst KaxKmoit moa3agaTn coo0IaT-
TPEYTOJIbHUK CsI TOJIBKO OaJLIbI 38 IIPOiiIEHHBIE Te-
CTBI 9TOH IOA3aJIAYN.

C pesysibraTaMu IPOBEPKHU PENIEHUN 3a/1at, TECTAMU, PEIIEHUSIME KIOPH, & TaKXKe IMUCbMEHHBIM Pa3-
6OpOM 33J1a9 MOXKHO O3HAKOMHTBCSI IOCJI€ OKOHYaHUsI Typa Ha caiite http://kpfu.ru/math/olimpiady-
dlya-shkolnikov-i-studentov/olimpiady-shkolnikov-po-informatike
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3apayva A. lNopapkn ena Moposa

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

Cxkopo, ckopo Hossrit ro!

1N y Jena Mopo3sa moHO j1es1 — eMy HYKHO IPUTOTOBHUTH Hojapku. B memke y Jlena a npsHukos, b
KOHQET U ¢ MAaHJIAPUHOB. B KaxK bl MTOJapOK HY>KHO ITOJIOXKUTH POBHO JIBA HEOJMHAKOBBIX YTOIIEHUS —
OJIVH IPSTHUK U OJIHY KOH(METY, WU OJNH IIPSIHUK W OJUH MaHJIAPUH, WX OJHY KOH(ETY U OJUH MAaHIapPUH.

Bam He0OX0MMMO OACYNTATE, CKOJIBKO IIOJAPKOB C ABYMs HEOANHAKOBBIMHU yTIOIIEHUSMHI CMOYKET IIPH-
roroButh Jlex Mopos.

@dopmaT BXOAHbIX AAaHHbIX

B nepsoii cTpoke 3almcaHbl TPU IEIbIX YUCIa a, b 1 ¢ — KOJudecTBa IPAHUKOB, KOH(MeT 1 MaHIapuHOB
coorsercrsenno (0 < a,b,c < 10%).

(DopmaT BbIXOAHbIX AAdHHbIX
BriBeinTe 0HO UMCIIO — KOIMYECTBO MOIAPKOB, KOTOPHIE CMOXKeT MpuroroButh leax Mopos.

Cucrtema oueHkn

Banner 3a Kaxk1y1o 1mojzajady HAYUCTIAIOTCA TOJBKO B CJIydae, €CJIU BCe TECTHI JJIS STOW MOJ13a/1a49u
1 HEOOXOIUMBIX T0/133/1a9 YCIIEITHO TPOiIeHbI.

Tloazamaua | Baaasr | OrpanuyeHus Hf{?)z);z’jgr;le H:f;:}:l?;iﬂ
1 20 a=0 GaJLTbI
2 30 a=b=c 1 OaJLIbI
3 50 0<a,b,c<10° 1,2 LBl
MNpumep
CTAHZApTHHE BBOJ CTAHZApPTHLE BHBOZ
123 3
3ameuaHne

B npumepe 1 mpsinuk, 2 xoudersr u 3 mangapuna, u Jleaq Mopos cMoXkKeT MOANOTOBUTH BCETO TPU
ojiapkKa — J[Ba [oJ/ilapKa, B KOTOPBIX 110 OTHOI KOH(]EeTe U 0JITHOMY MaH/IAPUHY, U OJUH II0/IAPOK C IPSHUKOM
1 MaHJAPUHOM.
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3apaya B. bonbuwe-meHblue

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

Y Bacu ecTb KOMILTEKT U3 1 + 1 KapTodekK ¢ pa3jIuIHbIMU HATYPAJIbHBIMUA YUCJIAMHU, IO OJHOMY UHC-
JIy Ha KaXKJIoW Kaprouke. Bacs JiroOUT pacKjaaabpiBaTh KAPTOUKHU Ha OyMare, a 3aTeM BIHCHIBATDL MEXKILY
KaXKJIbIMI JIByMsl YUCJIaMU Ha COCe0HUL KapTOUIKaxX 3HAK < WM > TaK, 9TOOLI MOy YUINCh BEPHbIE HEpa-
BeHCTBa. BOT U ceroiHsi OH B OUepeaHON pa3 pas/IoKWI KAPTOUKU B PsiI W 3aluca 3HAUKH < WJId >
Mexkay Humu. HeokumaHHbIN Te/lepOHHBI 3BOHOK OTBJIEK Bacio, m OoH He 3aMeTH/I, KaK ero MJIaIIINH
OpaT repeMeniaj Bce KapTOUKH, TaK ITO OCTAJUCH TOJBKO 7 3aIlMCAHHBIX Ha Oymare 3HAUYKOB < U >.

CmozkeTe i BBI TOMOYb Bace 1 CHOBa PaCCTaBUTh KAPTOUKH B TAKOM MTOPSIKE, ITOOBI BCE 3aIINCAHHBIE
Ha OyMare HepaBeHCTBa OCTAJINCH BEPHBIMU?

(DopmaT BXOAOHbLIX OAHHbIX

B nepBoit cTpoke 3armcaHo 0JIHO YUCJIO 1 — KOJMYECTBO CUMBOJIOB < U >, KOTOPBIE YCIIeJI HAIIUCATH
Bacsi na 6ymare. Bo Bropoit crpoke 3amucanbl 1 4 1 pasinasbix nesbix gucesn a; (1 < a; < 109) u3
HCXOIHOTO KOMILJIEKTa KapTouek. B Tperheil cTpoke 3ammcana CTPOKa U3 1 CUMBOJIOB < U >.

@dopmaT BbIXOAHbIX AAHHbIX

Samnummure n+1 JaHHBIX YACENT @; B TAKOM IMOPSJIKE, ITOOBI IIPU 3aIlUCH MEXKLy HIMHU COOTBETCTBYFOIINX
CAMBOJIOB < W > BCe IIOJIydaeMble HEPaBEHCTBA OKA3aJIMCh BEPHBIMHU. EcC/u 3TO cliesiaTh HEBO3MOXKHO,
zamumuTre -1. Ecin TpebyeMbIX paccTaHOBOK KapTOYeK HECKOJILKO, BBIBEIUTE JIIODO0E M3 HUX.

Cucrtema oueHkn

Banner 3a Kaxk1y1o 1mojzajady HAYUCTAIOTCA TOJBKO B CJIydae, €CJIU BCe TECTHI JIS STOW M0J133/1a49n
U HEOOXOIUMBIX T0/133/1a9 YCIIEITHO TPOIeHbI.

11
Tlonzamaua | Baaawsr | OrpanunyeHus Heobxoamere nopmanus
noasagadu 0 IIpoBepKe
1 15 1<ng?2 OaJLIIbI
2 20 1<n<10 1 OaJLIIBI
3 25 1<n<100 1,2 0OaJLIbI
4 40 1<n<10° 1,2,3 OaJLITBI
Mpumep
CTAHZApPTHHE BBOJ CTAHZAPTHLHE BHBOZ
4 25471
71524
<><>
3amevaHue

PaccranoBka unces TaHHOTO MacCUBa B YKa3aHHOM IOPSJIKE VIOBJIETBOPSIOT yCaoBuoo: 2 < 5 > 4 <
7 > 1, Bce cUMBOJIBL < U > MEXKJIy YHCJIaMU 00pa3yioT 3aJ[aHHYIO B YCJIOBUU CTPOKY <><>.
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3apgada C. OTmepb 1 oTpexxb

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

«CeMb pa3 OTMEpb, OJINH Pa3 OTPEXKby». DTa MOCJTOBUIA 3aCTABJIsIET HAC O0J[yMBIBATH CBOU JEHCTBUS,
[PUHAMATH [PABUJIbHBIE U TIIATEJILHO OTMEDPEHHbIE B3BellleHHble pelrenusi. CMBICT 9TOH MyJIpOCTH 3a-
KJIIOYAETCS B TOM, UTO MPEXKJIE HAJI0 JyMaTh, a HOTOM JIeJIaTh(MIU He JIeIaTh).

Tak cayannaoch m cerofHs. DJIeKTpUKY lleTpoBy HyKHO OBLIO Hape3aTh KYCKH TPOBOIA JJIHMHOMN
l,la,...,l,. Ho TO mu meHb He 3a7aJicsi, TO Jin 3BE3BI CJOKUJIUCH HEYJIATHO, HO KTO-TO YK€ pa3pe3al
poBo; Ha (Heckosibko) m yacreil. VI renepsb IlerpoBy Hy:KHO pa3o6paThCsi, MOXKHO JIM M3 3TUX dacTeii
BBIPE3aTh KYyCKU TpeOyeMoii JIJINHBI.

JlpyruMu cjioBaMu, OH JOJI2KE€H OBITh yBEPEH, UTO 3TO CJAe/IaTh MOYXKHO, W Telepb €My HeoOXOIMMO
BBIYHUCJIATH TAKYIO HGUMEHLWYIO JUIMHY UCXOTHOTO IPOBOJA, UTO MPHU JIOO0M CIIocobe ero paspe3anus Ha
m JacTeil rapaHTUPOBAHO YIACTC BbIPE3aTh N KYCKOB C JJIMHAMU [1, 19, . .., [y.

®dopmaT BXOAHbIX AAaHHbIX

B nepBoit cTpoke 3anmcanbl JBa IMEJbIX UUCJIA: 1M — KOJUYIECTBO YacTeil, Ha KOTOPbIe ObLI pa3pe3aH
posot (2 < m < 10°), 1 n — KOMMYeCTBO KYCKOB, KOTOPBIE Hy3KHO TIOJIyUHTh MOC/Ie Pa3pe3aHus IPOBOIa
na m gacreit (1 < n < 10°).

Bropas cTpoKa COIEPIKUT N MEJIbIX 9ice B quanasone ot 1 10 108 — mymmHe! KyckoB IpoBojia, KOTOpbIe
TpebyeTrcs IOy YUTh.

@dopmaT BbIXOAHbIX AAHHbIX

BriBeiure 0/1HO UMCII0 — HAUMEHBIIYIO JJIMHY [IPOBOJIA, U3 KOTOPOIO IIOC/IE PA3PE3AHUS JIIOOBIM CIIO-
coboM Ha M YacTeil MOXKHO TOJYYUTH KyCKU TPeOyeMoil JITUHBDI.

Cucrtema oueHKkun

Baier 3a KaxKIyio mog3aiady HAMUC/IAIOTCS TOJBKO B CIydae, €CJIU BCe TECTBI JJIsi 9TON MO3a1adu
7 HeOOXOMMMBIX 110138849 yCIEITHO POIeHbI.

Ilonzamaya | Bassbl OrpaHuyeHusi Heobxomumbie Mudopmanus
nmoazagadun 0 IIpOBEpKe
=2
1 5 m ’ OBl
n=1
m = 2,
2 10 1 <n<? 1 OaJLIbI
m = 2,
3 20 1 <n<10° 1,2 OaJLJIbL
2<m<3
4 2 ; 1,2
S 1 <n<10° 2,3 6aJ11bl
2<m<10°
5 40 == ’ 1,2,3,4
1 <n<10° DAL
MNpumep
CTaHZApTHHE BBOJ CTAHZAPTHHE BHBOZ
2 4 9
2123
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3apgada D. Camoe kpacusoe 4uncno

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

Kpacusvimy cymmamy Ha3bIBAIOT CYMMbI HECKOJIBKUAX MTOAPSI, WYX TOJOKUTETLHBIX IIEJTBIX YHCET.
Hamnpumep, cymmbr 7+ 8 u 4 + 5 + 6 — xKpacuBble, a cymma 3 + 5 4+ 7 — HeKpacuBasi, XOTs Pe3y/IbTaT
CYMMUPOBaHUsI BO BeeX cirydasix paser 15. (CyMMma u3 oHOro caaraeMoro 15 Toxke cuuTaeTcst KpacuBoOii. )
Wcxopist u3 91010, Kpacomoti ejoro moJ0KATEILHOr0 Juc/ia OyaeM Ha3bIBATH KOJIMIECTBO IIPEICTABICHUH
9TOTO YNCJIa B BUJIe KpacuBLIX cyMM. HampuMmep, kpacoTta uncia 15 paBHa 4, TOCKOIBKY 15 mpeacTaBiisieTcs
B BUJI€ KPACUBBIX CYMM Y€TBHIPbMs criocobamu: 15 =74+8=4+5+6=14+2+3+4+5.

U3 nByx 1esbix 4dnces OoJiee KPACUBBIM CUUTAETCA TO, Y KOTOPOTO OOJIbINE IPEJICTABIECHUN B BHJIE
KpacuBbIX cyMM. [Ipu paBeHCTBe KOJMYECTB TaKWUX IPEJCTABJICHUN MPEANOYUTEHUE B KPAaCOTe OTHAETCs
MenbIemy u3 Hux. Hanmpuwmep, y qncen 15 n 30 kpacora ofunakoBast (paBHa 4), onHako 60s1ee KPaCHBBIM
CUUTAETCs YuCio 15.

BaMm Heobxo Mo cocTaBUTH IIPOrpaMMy, KOTOPas B 33/[AHHOM HAOOPE IEJIbIX MOJIOKHUTETbHBIX YHCEeJI
HaXOJUT CaMOe KPaCUBOE YHUCJIO U OIPEEISIeT ero KpacoTy.

dopmaTt BXOAHbIX AAHHbIX

B mepBoii cTpoke 3ammcano mesioe n — KoamdecTso wnces B Habope (2 < n < 10%). Bo Bropoii crpoke
COZIEPZKHUTCS 1 TEJIBIX TIOJIOKUTENbHBIX YHCeNT ¢;, KazKI0e N3 KOTOPhIX He mpesocxonT 2 - 109,

dopmaT BbIXOAHbIX AAHHbIX
BbIBe,ZLI/ITe JABa IEJIbIX YUCJIa — CaMO€ KpaCUBOE€ U3 BCEX YUCEJI Ha6opa 1 3Ha4YeHue ero KpacoThbl.

CucTtema oueHKkn

Bannber 3a KaxkIyio 1Moja3aady HAYUCISAIOTCS TOJBKO B CJIyYae, eCJd BCe TECThI JJIS STON 10133/ 1auu
7 HeOOXOMMMBIX I0/[38a4 yCIIEITHO MPOHIeHbI.

Iloazamaua | Baaaer | OrpannyeHuns Heobxompambre Mudopmarys
noa3agadu O IIpoBepKe
2<n <3,
1 30 1 < a; <100 OaJIIbI
2 < n <10,
2 30 1<a; <2-10° 1 OaJLIbI
2 <n <103
3 O <20 L2 bam
MNMpumepsl
CTAHZApTHHE BBOJ CTAHZApPTHLE BHBOZ
2 15 4
15 30
3 30 4
20 30 20
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3apayva E. bepmyackuin TpeyronbHuk

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

[ne-to B ArmanTudeckoM OkeaHe HAXOJIUTCS TAUHCTBEHHBI BepMyJicKmit TpeyrojbHUK, B KOTOPOM
IIPOUCXONAT MUCTUYECKHUE NCUYC3HOBEHNA MOPCKHX W BO3JYIIHBIX CYJOB U JPYyTUe aHOMAJIbHBIC ABJICHUS.
JlBa KOpabJisi pacloiaraloTcsd B pa3jUdIHbIX TOUKax A m B oKeaHa M C MOMOIIBIO CIIEIUATBHBIX TPUOO-
POB IBITAIOTCH yCTAHOBUTH KOODJMHATHI BEPIIMH ITOTO TPEyrobHuKa. JlJisi KaxKja0ro KopabJs yJIaaoch
OTPEJIESIUTH TOTHOE PACCTOSHUE JIO MPAMBIX, Ha KOTOPBIX JIEXKAT CTOPOHBI BepMmy/icKoro TpeyrojibHuka. 1
Terepb BaM HEoOX0 MO 00paboTaTh MOIYIeHHBIN MACCUB JIAHHDIX U BBIICHUTDH KOOPIUHATHI €I0 BEPIINH.

Mopckue kopabJii MOT'YT PACIIOIAraThCsd KAK BHYTPHU, TaK U BHE TPEYTOJIbLHUKA, HO HE MOTYT PacIIo/ia-
raTbCs Ha €ro CTOpoHaX. PaccTosHus or KopadJseit BHYTPU TPEyTrOJbHUKA CIUTAIOTCH MOJIOKUTETbHBIMUI,
a st KopabJieit BHE TPEyTroJIbHIKA — OTPHUIATEbHBIME.

(DopmaT BXOAHbLIX OAHHbIX

B naByX TepBBIX CTpOKaxX 3alMCaHbl KOOPAUHATHI KOpabiisi A ¥ pacCTOSTHUS OT HEro JO MPsSMBIX, Ha
KOTOPBIX JiekaT cropoubl XY | Y Z u Z X Bepmynckoro rpeyrosbauka XY Z. B ciaemyomux 1ByX cTpoKax
— KOOPJIMHATEI KOpabJist B u paccrosiaust ;10 Tex ke npambix XY Y Z u Z X . Koopnunaret A u B — miesibie
qpciIa, He IpeBocxosime 110 abeomornoi Bemunae 104, Bee paccrosumst — Imesible HeHyJeBble UHCIIA,
He IPeBOCXoJsAIIHe 110 abcomoTHoi Beqmunne 104, TapanTupyercs, uro Tpeyroisunk XY Z cymecTsyer
I KOOP/IMHATHI €r0 BEPIIMH He MPEBOCXOJAT 10 abcosoTHo Bemunne 107,

@®opmaT BbIXOAHbIX AAHHbIX

B Tpéx crpokax 3anumuTe uepe3 npodes KoopauuaTel Bepmua X, Y u Z BepMyickoro TpeyrojabHuKA.
Bepubim canraercs roboit oTBeT, Tj1e st ToueK A m B pacCTOSTHUS 10 CTOPOH HANIEHHOTO TPEYTOJTbHUKA
OTJIMYAIOTCS OT TpebyeMbIX He Gosiee, e Ha 107°.

Cucrtema oueHKkun

BaJjuinr 3a KaKAY10 IMo/[3a/Ja1y HAYUC/IAIOTCA TOJIBKO B CJIy4dae, €CJIN BCE TEeCThI IJId ITOM IIoA3a1a491 1
H606XO,H,I/IMI)IX noa3adaq YCIIEIIHO HpOfI,ILeHI)I. O6paTI/ITe BHUMaHHE: B II0A3a/Ja9aX YKa3aHbl OI'DAHUYICHUA
Ha OJJHO U3 BO3MOZKHBIX peH_IeHI/Iﬁ 3aJda4u. B recrax sTux noA3a/Ja9 BOSMO2KHBI TaK>Ke PEIICHUA C APYTUMN
SHaYCHUAMU YIJIOB TPEyTroJIbHUKA.

"
ITonzamaya | Babl OrpaHuyeHust Heobxommpre nbopmarust
noA3aaaqu 0 IIpOBEpKe

1 20 /X =90° OaJLIbI

2 20 Y =90° 1 OaJLIbL

3 20 /7 =90° 1,2 GaJLIIbI

4 40 HET 1,2, 3 0aJLIIbI

lMNpumepsbl
CTAHZApTHHE BBOJ CTAHZApPTHLE BHBOZ

15 0.00000 0.00000
155 0.00000 12.0000
52 16.0000 0.00000
552
55 0.00000 0.00000
555 20.0000 0.00000
5 -5 0.00000 15.0000
-5 -13 -5
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