PervnoHanbHbIn 3Tan Becepoccunckon onumnuaabl WKONBHUKOB Mo uHgopmatmke 2009-2010 yyebHoro roga
MepBbIN TYP

3agaya 1. CopeBHOBaHUE KapTUHIUCTOB

VMg BXOIHOTO darnia: race.in

VMs BBEIXOIJHOT'O Qania: race.out
MakcuMaJibHOe BpeMs paboTel Ha OIHOM TecTe: 2 CEeKyHIH
MakcuMaJIbHEM OOBEM MCIIOJIL3YEeMOM IIaMsSTU: 64 merabamnTa
MakcuMaJibHasgs OlLIeHKaA : 100 ©bamnmos

Ilocne ouepenHoro srama yeMInuOHAaTa MHpa IO KOJBLEBHIM aBTOTOHKAM Ha aBTOMOOMIISX C
OTKPBITBIMU KoJiecamu Dopmyiia-A TOHIIMKH cOOpanuch BMecTe B Kade, 4To0bl 00CyIUTh MOTydYeHHbIE
pe3yibTarhl. OHM BCIIOMHHIIM, YTO B MOJIOJIOCTH COPEBHOBAIMCH HE Ha 0OJIBIIMX O0JIMax, a Ha KapTax —
CHOPTHUBHBIX aBTOMOOMIISIX MEHBIIINX Pa3MepOB.

Jlpy3bsi peliniId BbIICHUTh MOOEIUTENs B OAHOM M3 IOHOK Ha Kaprax. [loGenurenemM roHKu
ABJISAJICSL TOT TOHIIMK, Yy KOTOPOIO CYMMapHO€ BpeMs IPOXOXKJECHUS BCEX KPYroB Tpacchl ObLIO
MUHHUMAJIbHBIM.

ITockOIPKY OKOHYATENBHBIE PE3yJbTaThbl HE COXPAHWINCH, TO KaXIbIA M3 N yYaCTHUKOB TOHU
TOHKHM BCIIOMHHWJI M BBIIIUCAJI PE3YJIBTATHI MPOXOKIAECHUS KaKIOro U3 M Kpyros Tpaccel. K coxkanenuro,
110 3TO MH(pOpPMAUU TOHIIMKAM OBLJIO CJI0KHO BBIYUCIUTH 10OEIUTENS TOM TOHKU. B cBSA3M ¢ 3TUM OHU
MIOIIPOCUIIN CHIEJIAaTh ITO BaC.

TpeOyercs HanucaTh MPOrpaMMy, KOTOpast BBIYMCIUT NOOEAUTENS TOHKM Ha KapTax, O KOTOPOM
TOBOPUJIU TOHIIUKH.

®Popmam 8x00HbIX OaHHbIX

[TepBast ctpoka BxomHoro ¢aita comepkXuT nBa menbix uucaa N u M (1 <n, m<100).
[Mocnexyromue 2:N CTPOK OMHUCHIBAIOT TPOXOXKICHUE TPACCHl KAXKIBIM M3 ydacTHHKOB. Omnucanue
IPOXOXK/ICHHS TPACCHl YYaCTHUKOM COCTOUT U3 JIBYX CTpOK. [lepBast cTpoka comepHUT UMS ydacTHHKA C
UCIIOJIb30BAHUEM TOJIBKO JIATUHCKHUX OYKB (CTPOYHBIX M 3arjiaBHbIX ). FIMEHa BceX yYaCTHHUKOB Pa3IM4HBbI,
CTPOYHBIC U 3arjlaBHbIC OYKBBI B IMEHAX Pa3INYatoTCH.

Bropast cTpoka comepKUT M MOJOXKHUTEIBHBIX HENbIX YHCEN, TJI€ KaKIOE YHCIO — JTO BpPEMS
NPOXOXICHHUS TaHHBIM YYaCTHUKOM KaXXJIOTO W3 M KPYroB Tpacchl (KaXJ0€ M3 JTUX YHCENl He
npesocxoauT 1000). /InnHa KaxI0i CTPOKH He MpeBbIIaeT 255 CHMBOIIOB.

®opmam 6bIXOOHbLIX OaHHbIX

B BbeIxoaHO# (aiin HeoOX0AUMO BBIBECTH UM TOOEAUTENsI TOHKK Ha KapTax. Ecnu mobenureneit
HECKOJIBKO, TPEOYETCsl BBIBECTH UMSI JIF0OOTO U3 HHX.

lMpumep 8xX00HbIX U 8bIXOOHbIX OaHHbLIX

race.in race.out
53 Fedya
Sumaher
211
Barikelo
21 2
Olonso
121
Vasya
111
Fedya
111

Ctpanuua 1 ns 6



PernoHanbHbI 3Tan Bcepoccuiickon onumnuagbl WKONbHUKOB Mo MHgopmaTtuke 2009-2010 yyebHoro roga

MepBbIN TYP
3apava 2. [unnombl
VM BXOOHOTO Gania: diploma.in
VMss BEIXOIOHOTO OGamna: diploma.out
MaxcuMaJlbHOe BpeMsa pa®oThl Ha OIXHOM TecTe: 2 CeKyHIE
MakcuMaJIbHEM OOBEM MCIIOJIL3YEeMOM IIaMsSTU: 64 merabamnTa
MakcuMaJibHasS OLleHKA: 100 ©bamnmos

Korpna Ilets yuuiics B 11kosie, OH 4acTO y4acTBOBAJI B OJIUMIIUAAAX 10 HH(OpMATUKE, MaTeMaTUKE
u (usuke. Tak kak OH OBUI TOCTATOYHO CIOCOOHBIM MAaJIbUUKOM H YCEPIHO YUYWICS, TO Ha MHOTHX U3
3TUX OJIMMIIMAJ OH MOJIydas JUIIoMbl. K OKOHYaHMIO IKOJIBI y HETO HAKOIMIJIOCH N IUILIOMOB, ITPUYEM,
KaK OKa3aJIoCh, BCE OHU UMEJIH OJIMHAKOBBIC pa3Mepbl: W — B IIMPUHY U N — B BBICOTY.

Ceituac Ilets yuutcs B OTHOM M3 JIYYIIUX POCCHUMCKUX YHHUBEPCUTETOB U KHUBET B OOIISKUTUU CO
CBOMMHU OfHOTpynmHuKamMu. OH pemusl YKpacuTh CBOKO KOMHATY, MOBECHB Ha OJIHY W3 CTEH CBOU
JTUIUIOMBI 32 IIKOJbHBIE OMUMIUAAbL. Tak Kak K OETOHHOW CTEHE MPUKPENUTh JUIIOMBI JOCTATOYHO
TPYJAHO, TO OH PEIIMJ KYNHUTh CHEIUAIBHYIO JOCKY M3 IMPOOKOBOTO JIepeBa, YTOOBI MPUKPEIUTH €€ K
CTEeHe, a K Hell — TUIUIOMBIL. J[71 TOro 4TtoObl 3Ta KOHCTPYKIIUS BhITIIAAENa Oonee KpacuBo, Ilets xouer,
9TOOBI JTOCKa OBUTa KBaJpPAaTHOW M 3aHMMalla KaK MOYKHO MCHBIIE MecTa Ha creHe. Kaxaplii auriom
JOJDKEH OBbITh pasMelieH CTPOro B MPSAMOYroJibHHKE pasmMepom W Ha h. IIpsMoyrojbHHKH,
COOTBETCTBYIOIINE PA3IMYHBIM JUTIOMaM, HE JOKHBI HIMETh OOIUX BHYTPEHHUX TOYECK.

Tpebdyercsa HamucaTh NporpaMMy, KOTOpas BBIUMCIUT MUHHUMAIbHBIA pa3Mep CTOPOHBI JOCKH,
KoTopas morpedyercs [lere my1s pa3MenieHus: BCeX CBOMX JUILIOMOB.

®opmam ex00HbIX OaHHbIX
Bxomanoii daiin comepxut Tpu eabix yncia: W, h, n (1 <w, h, n < 109).
Popmam 8bIXOOHbIX OaHHbLIX

B BeIXO1HOI (haitt HEOOXOIMMO BBIBECTH OTBET Ha MIOCTABICHHYIO 3aauy.

lMpumep 8xX00HbIX U 8bIXOOHbIX OaHHbLIX

diploma.in diploma.out
2 3 10 9

Cucmema oueHusaHus

Perrenus, mpaBuibHO paboraroriue Toapko mpu W, h, n <1000, O6yayr ornenuBarbes u3 40
0aJuIoB.

Unnrocmpayusi K npumepy

Ctpanuua 2 ns 6



PernoHanbHbI 3Tan Bcepoccuiickon onumnuagbl WKONbHUKOB Mo MHgopmaTtuke 2009-2010 yyebHoro roga
MepBbIN TYP

3apava 3. byneBa yHKuUA

VMg BXOIHOTO darnia: function.in
VMg BeIXOOHOTO Oanna: function.out
MakcuMaJibHOe BpeMs paboTel Ha OIHOM TecTe: 2 CEeKyHI
MakcuMaJIbHEM OOBEM MCIIOJIL3YEeMOM IIaMsSTU: 64 merabamnTa
MakcuMaJibHasgs OlLIeHKaA : 100 ©bamnmos

HenaBHo Ha ypoke MH(OPMATUKM YYEHUKH OJHOTO M3 KJIACCOB M3YYMIH OYJIEBBI (DYHKIHH.
Hanomuum, uto OyieBa ¢yHkuus f comocTaBiiseT 3HAYCHUSAM ABYX OYJEBBIX apeyMeHmo8, KaXIbli U3
KOTOpBIX MOKeT ObITh paBeH O mnm 1, Tperbe OyneBo 3HaueHME, Ha3bIBaeMoe pesyiavmamom. Jlns
YYEHHKOB, KOTOPbIE BBIPA3UIIM XKellaHue 0osee moApoOHO N3ydaTh 3Ty TEMY, YUUTEIbHULIA HH(POPMATHKU
Ha JIOTIOJHUTEIBHOM YPOKE BBEJIa B PACCMOTPEHHE ITOHATHE YenHo20 gbiuucienus 0yneBoi ynkiuu f.

Ecnu 3anana OyneBa dynkims f u Habop u3z N OyneBbIX 3HAYCHHIA a1, 82, ..., AN , TO pe3yabmam
YenHo2o ebluUCaeHs ITOI OyIeBOH (GYHKIIH ONPEeseTCs CISIYIOMNUM 00pa3oM:

e cciu N =1, To OH paBeH ay;

e ccm N>1, ToO OH paBeH pe3ysbTarTy IEMHOrO BbIYMCICHHS OyneBod (yHkumu f s
Habopa u3 (N-1) OyneBoro 3nauenus f(ai,a2), as, ..., an, KOTOpBIHA MOJy4aeTCs MyTEM
3aMEHbl TEpBBIX ABYX OyJeBbIX 3HaueHHi B Habope u3 N OyineBbIX 3HaueHWH Ha
SIIMHCTBEHHOE OYJICBO 3HAUCHHE — PE3yJIbTaT BhiunciieHus ¢pyHkiuu f ot a1 u ay.

Hamnpumep, eciin u3Ha4anbHO 33aH0 TpH OysieBbiX 3HadeHus: a1 =0, a2 =1, a3 =0, a pyuxuus f —
UJIH (OR), To mocie nepBoro mara mnoiy4aercs asa 0ysieBbix 3HaueHust — (0 OR 1) u 0, to ects, 1 u 0.
[Tocne BTOpOro (M MOCIEAHEro) Iiara rMojay4aeTcsi pe3ysibTaT LEeMHOr0 BBIYMCIICHHs, PaBHbIH 1, Tak Kak
10R0=1.

B KoHIle JONMOJHHUTEIBHOIO ypOKa Yy4YMTEIbHHMIIA MH(OPMATHKH HamMcala Ha JOCKe OyneBy
¢Gynkimio f u monpocuiia 0HOTO U3 y4eHUKOB BbIOpaTh Takue N OyieBbIX 3HAYCHUH @i, YTOOBI Pe3yybTaT
LIEMHOTO BBIYMCIIEHUS 3TOoW (yHKUMU OblI paBeH eauHule. bosee Toro, oHa mompocusia HaTH Takoi
HaOop OyJeBbIX 3HAYEHUH, B KOTOPOM YHCIIO €UHUI] ObLIIO Obl KK MONMCHO OONLULUM.

Tpebyercs HanucaTh MporpamMmy, KOTopast perana Obl IOCTaBICHHYIO YUUTEIbHULIEH 3a/1auy.

®Popmam 8x00HbIX OaHHbIX

[epBast cTpoka BxoaHOTO (haitia coaepkut oHo HarypanbHoe yrcio N (2 <N <100 000).

Bropas cTpoka BxoaHOTO (haiiya CoOAepKUT onrcaHue OyyneBoil (YHKIIMU B BUJC YETHIPEX YHCEI,
KaXJ0€ M3 KOTOPbIX — HOJb WM eauHuIa. [lepBoe U3 HUX €CTh pe3yJbTaT BBIUMCICHHUS (PYHKIHMU B
cilydae, eclii 00a apryMeHTa — HyJIM, BTOPO€ — PE3yJIbTaT B Cllydae, €ClIU MEPBBIH apryMEHT — HOJIb,
BTOPOW — €JUHUIIA, TPETHE — PE3YJIBTAT B CIIy4yae, €CIU MEPBBIA apryMEHT — €UHUIA, BTOPOH — HOJIb,
YETBEPTHIN — B CITy4ae, eciiu 00a apryMeHTa — €JIMHHUIIBL.

®Popmam 8biIXOOHbIX OaHHbIX

B BbixoaHo# (aiin HE0OX0AMMO BBIBECTH CTPOKY M3 N CHMBOJIOB, ONpPENENSIOIIMX HCKOMBIN
HaOop OyJneBBbIX 3HAUEHUH &i ¢ MAKCUMAaJbHO BO3MOXKHBIM YMCIIOM €IMHUI. Eciu 0TBETOB HECKOJIBKO,
TpeOyeTcs BbIBECTH J1H000M U3 HuX. Eciau Takoro Habopa He CyIIECTBYET, BBIBEIUTE B BBIXOJHOM (aiin
dpazy «No solutionny.

lMpumep 8xX00HbLIX U 8bIXOOHbLIX OaHHbIX

function.in function.out
4 1011
0110
5 11111
0100
6 No solution
0000

Ctpanuua 3 ns 6



PernoHanbHbI 3Tan Bcepoccuiickon onumnuagbl WKONbHUKOB Mo MHgopmaTtuke 2009-2010 yyebHoro roga
MepBbIN TYP

lNosicHeHus1 K NpuMepam

B mepBoM mpuMepe mpoiecc BBIYUCICHHS IIEMTHOrO 3HadeHus OyneBoit gyHkimu f mpoucxoaur
CIIEIYIOIIM 00pa3oM:
1011 - 111 - 01 — 1
Bo BrOopoM mpuMmepe BBIYHCICHHE I[IETHOrO 3HaueHus OyieBoi ¢ynkuuu f mpoucxoaut
CIeyIOIUM 00pa3oMm:
11111 - 0111 > 111 - 01 — 1
B TpeTbem npuMepe mosry4uTh 1enHoe 3HaueHue OyneBoii ¢pyHkiun f, paBHOe 1, HEBO3MOXKHO.

Cucmema oueHusaHus

Pemenwus, npaBuibHO padoraromue Toasko npu N < 20, OynyT orenuBathes u3 40 6aioB.

Ctpanuua 4 ns 6



PervnoHanbHbIn 3Tan Becepoccunckon onumnuaabl WKONBHUKOB Mo uHgopmatmke 2009-2010 yyebHoro roga
MepBbIN TYP

3agava 4. KonbueBas aBTogopora

VMg BXOIHOTO darnia: road.in

VMs BBEIXOIJHOT'O Qania: road.out
MakcuMaJibHOe BpeMsa paboTel Ha OIHOM TecTe: 2 CEeKyHIH
MakcuMaJIbHEM OOBEM MCIIOJIL3YEeMOM IIaMsSTU: 64 merabamnTa
MakcuMaJibHasgs OlLIeHKaA : 100 ©bamnmos

K 2110 romy ropox ®maTOypr, SBISISCH OJHUM W3 KPYIMHEWUIIUX TOPOJAOB MHpa, HE HMEET
00XOJTHOW aBTOMArUCTpaIH, 4YTO SIBJISICTCS CYIICCTBCHHBIM TNPEMATCTBUEM JJISi €ro Pa3BUTHUS Kak
KPYITHEHMIIIEr0 TPaHCIOPTHOI'O LIEHTpAa MHUPOBOro 3HaueHWs. B cBsi3u ¢ s3tum eme B 2065 romy mpu
pazpabotke ['eHepanmpbHOro tutana pasutus @OmdTOypra Oblla ompesnelieHa HEOOXOIUMOCTb
CTPOUTENHCTBA KOJIBIIEBONH aBTOMOOHIIBHOM JTIOPOTH.

B T'enepanpHOM 1uTaHe Takke ObUIM 0003HA4YECHBI TpeOOBaHUS K 3TOM nopore. OHa AOKHA
COOTBETCTBOBATh CTAaTYCy KOJIbLIEBOH — MMeTh (opMy OKpyxkHOcTU. Kpome 3TOro, uerbipe KpymHbIE
nocronpumMedarenbHocTd DmdTOypra AOKHBI OBITh B OJMHAKOBON TPAHCIIOPTHOW JOCTYIMHOCTH OT
JOpOru. DTO mpeamnoiaraercsi 00ecrneynTh TeM, YTO OHU OYAYT HaXOIUTHCS Ha PaBHOM PACCTOSIHUU OT
Hee. PaccrossHueM OT TOYKM paACMOJIOKEHUS JOCTONPUMEYATEIbHOCTH O JOPOTH HAa3bIBAETCS
HaumeHbuiee W3 PACCTOSHUNU OT ITOW TOYKH JO HEKOTOPOM TOYKH, MPUHAANEKAIIEH OKPY>KHOCTH
aBTOJOPOTH.

-

d, ~ YeTtBepTas
p 7 pocTonpuMeYaTensHoCTL

\dz Btopas
\ pocTonpuMeyaTensHoCTb

d1:d2:d3:d4

JIUpeKkusl 1Mo CTPOUTENbCTBY ropoga DuaTOypra, OTBETCTBEHHAas 3a MOCTPOHKY KOJIbLIEBOM
aBTOJIOPOTH, pEeUIMIa NPUBJIEYb MEPEIOBBIX MPOrPaMMHUCTOB Jii BbIOOpa ONTHMAJIbHOTO IUIAHA
MIOCTPOMKH JTOPOTH.

Tpedyerca Hamucate NporpaMMy, KOTOpas BBIYMCIMT YHUCJIO BO3MOYKHBIX IUIAHOB ITOCTPOWKH
KOJIBLIEBOM aBTOMOOHMJIBHON TOPOTH C COOJIIOJICHMEM YKa3aHHBIX TpeOOBAaHUH M HalAeT TaKOM IUIaH, A
KOTOPOTO JUTMHA JOPOTU OyAeT MUHUMAIbHOM.

®Popmam 8x00HbIX OaHHbIX

BxonHo#t aiin comepkut derbipe cTpoku. Kakgas W3 HUX CONEPKUT IO JBa IENBIX YHCTA!
Xi ¥ Yi — KOOpAMHATBl MECTa paCIOJIOKEHUsI JocTolpuMedaTenbHocTH. [lepBas cTpoka omuchIBaeT
IIEPBYIO JTOCTOIPUMEUATENILHOCTh, BTOpasi — BTOPYIO, TPETbS — TPETbIO, YETBEPTas — YETBEPTYIO.
Hukakne nBe 1ocTOnpuMedaTesIbHOCTA HE HaXOAATCs B OJJHOM TOUKE.

Bce uncna Bo BxogHoM aiine He nmpeBocxoaaT 100 mo abcomoTHON BeIMYHHE.

Ctpanuua 5 ns 6



PernoHanbHbI 3Tan Bcepoccuiickon onumnuagbl WKONbHUKOB Mo MHgopmaTtuke 2009-2010 yyebHoro roga
MepBbIN TYP

®Popmam 8bIXOOHbIX OaHHbLIX

B mnepBoii cTpoke BbIXOJHOTO (paiiyia TpeOyeTcs: BHIBECTH YUCIO BO3MOXKHBIX IIIAHOB MOCTPOMKHU
KOJIBIICBOM aBTOMOOWIILHOUM Aoporu. Eciu Takux 1iaHoB 0€CKOHEYHO MHOTO, HEOOXOJIMMO BBIBECTH B
NepBOM CTpOKEe BbIXOAHOTO ¢aiiia cioBo Infinity

Ha BTopoii cTpoke TpeOyeTcs BHIBECTH KOOPAUHATHI LIEHTPA JOPOTH MUHUMAIbHOW JUIMHBI U €e
pammyc. Eciu cymiecTByeT HECKOJIBKO Pa3HBIX CIIOCOOOB MOCTPOCHHS JOPOTH MHHUMAJILHOW JIJTUHBI,
HEOOXOMMO BBIBECTH KOOPJMHATHI LIEHTpPA U paauyc 000l u3 HuX. KoopauHAThl 1IEHTpa U paguyc
JIOPOTH JOIKHEI OBITH BBIBEIEHBI C TOYHOCTHIO He Xyxke 107,

lMpumep 8x00HbIX U 8bIXOOHbLIX OaHHbIX

road.in road.out
7
1.5 0.5 1.14412281

Infinity
0.5 0.5 0.0
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