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BBenenue

s mpoBeneHUs PErMOHAIBHOIO 3Tana BeepoCCHCKOM ONMMMIUAAbl LIKOJBHUKOB I10
MH(POPMATUKE TEKCThl OJUMIMAIHBIX 3aJaHUN, KPUTEPUH U METOJMKH OLIEHKH BBIIOJHEHHBIX
OJIMMIIMAJHBIX 3a/laHuil pazpabaTbiBaeT LleHTpanbHas MpeaMETHO-METOANYECKass KOMUCCHS TI0
uHpopmaruke (m.1m. 16 u 41 Ionoxenus o Beepoccniickoit onumMimae MKoIbHUKOB). C ydeToM
storo LleHTpanbHas NpeIMETHO-METOIUYECKass KOMHUCCHS MPEJOCTaBIIICT OpPraHM3aTopam M
Kropu perroHanbHoro stana 2011/2012 yuebHoro roja ciaeayronuil KOMIUIEKT MaTEPHAJIOB:
® TEKCTHI OJMMITMAHBIX 337a4;
® METOJWKY IPOBEPKH PEIICHUH 3a/1a4, BKIIFOYast KOMIUIEKTHI TECTOB JIJIsl K&KIOW 3a7auu
B 3JIEKTPOHHOM BUJIE;

® T[POBEPSIONIME TPOTPAMMBI, MO3BOJSIONIME JUIS KAKIOW 3aJadd  ONPEACIAThH
IIPABUIIBHOCTD MOJIyYEHHOT'O PEIIEHUsS] B aBTOMATUYECKOM PEXUME,

® ONHCaHUE CUCTEMBI OIICHUBAHUS PEIICHUH 3a/1a4;

® MCTOAWYCCKUC PCKOMCHOAINHU 10 pa360py MPEAJIOKCHHBIX OJIMMIIMAAHBIX 3a1a4.

Bce BrIeHa3BaHHBIE MaTCepHraJibl ABJIAIOTCA KOHd)I/II[GHIII/IaJII)HI)IMI/I U HE IoAajJjIiekKar

IPEXKIEBPEMEHHOMY PaCcIPOCTPAHEHUIO J0 3aBEPUICHUS] PETHOHAIBHOTO dTara o HHPOpPMATHKE

BO Bcex cyObekTax Poccuiickoit deneparui.

3aﬂpelllaETCﬂ TAKXKE pasMCIlaTb A0 Hadalla UK IMOCJIC 3aBCPIICHUA PCTUOHAJIBHOI'O Tara
BCC HWJIM YaCTb DJTUX MATCPUATIOB Ha KaKHX-TH00 PCTUOHAJIBHBIX HWJIW JIMYHBIX caiitax 0e3

paspenienus Jlenapramenra obuero oopazoBanus MunoopHayku Poccun.

He nonyckaeTcs BHECEHHE KaKHMX-TM00 M3MEHEHUN WIIH JONOJIHEHUM B NIPEACTABICHHBIC B

PaCcoopsAKCHUEC KIOPKW PErHOHAJBHOI'O 9Talla MaTcpuaibl 0e3 coryacoBaHHUs C HeHTpaJ'ILHOI\/’I

MPEIMETHO-METOJMUECKON KoMuccuen no nHpopmaruke. B ciydae BOSHUKHOBEHHUSI CO CTOPOHBI
PETHOHAIBHOTO KIOPH KaKUX-THO0O0 BOMPOCOB WJIM 3aMEUaHU 10 YCIOBHUSAM 33/1a4 WU CUCTEMbI
OLIEHMBaHUs HEOOX0IMMO oOpamatbes B LleHTpanbHyI0 MpeIMeTHO-METOINYECKYIO KOMHCCHIO T10
uHpopmatuke. [IJis1 onepaTuBHON CBA3M C KOMHCCHEH MOXKHO HCIIOJIB30BATh aJpeC IEKTPOHHOU

mouts! VKiryukhin@nma.ru .
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1. KoMmiekT oJJHMIHATHBIX 32724

s mpoBeleHUsT PETHMOHAIBHOTO JTama OJMMMIHAILI 10 WHpopMmaTuke LleHTpanbHas

NPEAMETHO-METOAUYCCKAA KOMUCCHUA pa3pa60TaJ1a KOMIUICKT M3 BOCBbMH 3aJ14a4. OTOT KOMILJIEKT

3aJa4 ABJIICTCA €AMHBIM JJId BCEX YVUHACTHHUKOB PErMOHAJIBHOIO 3Talra, HE3aBMCHUMO OT KJjlacca, B

KOTOpPOM OHHU 00y4atorcsa. OOycnoBieHO 3TO TeM (PakTom, YTO B OOJNBIIMHCTBE CIIy4aeB 3TU
3a[auu SBJSIOTCSI MHOTOYPOBHEBBIMHU, HO HE C TOUKH 3pEHUS (POPMYITUPOBKH YCIOBHS 33/1a4H, a
C TOYKH 3pEHHs BO3MOXKHBIX METOJIOB €€ pelleHus. B aToM cityuae 3aaHHasi B YCIOBHHU 331a4d
Pa3MEepHOCTh ONpEIessieT e¢ MPEACTbHYI0 CI0KHOCTh, HO IPH OLEHKE PEIICHUS YYaCTHHUKOB
YUYUTBIBAIOTCA HC TOJIBKO IIOJIHBIC, HO U JII00BIE YaCTUYHBIE (HeHOHHBIC) peuicHud, T.C. pCUICHUAA,
HOJTy4eHHBIE JUIi MEHbBIICH Pa3MEpPHOCTH, YeM YKa3aHO B YCIOBUH 3aJlaul, HO PEaH3yIOLIHe

MMPpaBUJIbHO AJITOPUTM PCIICHUA 3a1a4r JIs 9TOM PasMCPHOCTH.

Bce 3amaum mnponymepoBansl or 1 mgo 8. 3amaum ¢ 1-i mo 4-y BKIIOYHUTEIBHO
IIPEeIHA3HAYEHB! U1 [IPOBEAEHUS MEPBOro Typa, a 3aJadyd C 5-i Mo 8-y BKIIOYUTEIBHO — IS
IpoBeJeHUs BTOporo Typa. Homepa 3agad COOTBETCTBYIOT UX CIIOKHOCTH, HAIlPUMED, 3a7a4u C
HoMmepamu 1 u 5 saBusAroTCA, 10 MHEHUIO LleHTpanbHON MpeIMETHO-METOINYECKOW KOMHUCCHH,
OPOCTEHIIMMU U JIOJDKHBI OBITH JIOCTYITHBI NPAKTHYECKH BCEM YYAaCTHHKAM PETHOHAIHHOTO
srana. B cBorwo ouepenp, 3amaun ¢ HoMmMepamMH 4 U 8 SABIAIOTCS 3a7adyaMy IOBBILICHHON

CJIO)KHOCTHU U OPUCHTUPOBAHBI Ha CUJILHEHIITNX Y4aCTHUKOB.

HemnocpencTBeHHo nepel HaYalmoM KaXJoro Typa TEKCThI 3a7a4 JJIsl 3TOTO Typa JOJKHBI
OBITH PACTHUPAXKUPOBAHBI B KOJIUYECTBE DK3EMIUIIPOB, COOTBETCTBYIOIIEM YHCITY YYaCTHHKOB
omuMmnuaasl. Ha KOMIAKT-IUCKE, KOTOPBIM TakKe MPEIOCTaBISIETCS  OpraHu3aTopam
pETHOHANIBHOTO 3Tana, B nanke «TekcThl 3a1ad Juisi pa3MHOKEHUS» COAEPKATCA TOTOBBIE IS
Pa3MHOXKEHHUs YCIOBUS 3aJay JUIsl KaKJIOro Typa. YYaCTHHUKH JOJDKHBI IOJYYHUTHh JOCTYIT K

TEKCTaM 3a71a4 TOJIbKO B MOMCHT HauaJia Typa.

I[O OKOHYAaHHUA Typa KaATErOpuYEeCKH 3anpemaeTcss pacrnpoCTpaHATb TEKCThI 3ada4d 3a
npeaciaMm MCECT pa3sMCHICHUSA YYACTHUKOB OJIMMIIUA/BI. qu/ITeJBI, TPCHCPbI, HACTABHUKU H
APYyruc 3aHTCPCCOBAHHBIC JIMIIa MOTYT O3HAKOMUTLCA C COACPKAHUCEM OJUMIIMAAHBIX 3aaad
Typa B MECTax NPOBCACHUA PETrMOHAJIBHOI'O 3TAaIlla TOJBKO IMOCJIC Havalla Typa BO BCEX C}’6'BGKTaX

Poccuiickoit ®enepanuu, 1.€. nocie 10.00 mo MOCKOBCKOMY BPEMEHU B JIEHb €r0 IPOBEAECHUS.



3agava 1 «lamam»

Wms BxonHoro ¢aiina: herons.in
Wmst BBIXOMHOTO (haiina: herons.out
OrpanuyeHue 1o BpeMeHu: 2 CeKyHbl
OrpaHuyeHue 1o naMsTu: 256 Mobaiit

[Ters u Mama npunuin B 30onapk. boneiie Bcero Ilere monpaBmiuch namiu. OH ObLT
MOpa)keH UX CIIOCOOHOCTHIO CHaTh HA OJHOM HOTe.

B Bonbepe HaxonsATCs HECKOJIBKO wHarenab. HekoTtopele M3 HMX CTOAT Ha ABYX HOrax,
HEKOTOpble — Ha oxHOM. Korjga mamis CTOMT Ha OZHOM HOTe, TO JAPYIyK €€ HOT'Yy HE BUIHO.
ITetst nepecunTan BUIAUMBIE HOTH BCEX LANENb, U 'y HETO MOJYYHIIOCH YKCIIO a.

UYepes HECKOJIBKO MUHYT K BOJIbepY nojouuia Mama. 3a 3TO BpeMsi HEKOTOpbIE LAIUIH
MOTJIM MOMEHATh 103y, nmo3tomy llers mpemnoxun el 3aHOBO IMepecYUTaTb BUIUMBIE HOTH
narnens. Korma Marmia 510 caenana, y Hee HOJTydrIoch 9uciio b.

Brriias u3 3oomapka, [lets ¢ Mareit 3anHTepecoBaincCh, CKOJIBKO )K€ BCETO Lareib ObUIo
B BoJibepe. Bekope pedsra moHsuM, YTO OJHO3HAYHO ONPENEIUTh 3TO YUCIO MOKHO HE BCET[a.
Tenepb OHU XOTAT NMOHATH, KAKOE MHUHUMAJIBbHOE M KAaKOE€ MAKCHUMAJIbHOE KOJWYECTBO LAIEIIb
MOTJIO OBITH B BOJIbEPE.

TpebyeTcs HammcaTh HpOrpamMMy, KOTOpas 1O 3aJaHHBIM 4uMciaM a U D BeiBeder

MHWHUMAJIbHOC U MAaKCUMAJIbHOC KOJIMYECTBO LAIICIb, KOTOPOC MOI'JIO OBITH B BOJIBEPC.

dopmar BXOAHOI0 ¢aiia

Bxonnoi cbaﬁn COACPKUT JBa IECJIBIX 4YWUClIa ad M b, PasACJICHHBIX POBHO OIHUM

npo6enom (1 <a<10°, 1<b <10°).

®opmar BbIXOAHOTO (aiiia
BeiBenuTe B BBIXOAHOM (ailnm 1gBa WeNbIX 4YKCIa, pa3felieHHbIX mpolenoM —
MUHUMaJIbHOE ¥ MAaKCHMaJbHOE YHCIIO Iamlellb, KOTOPOE MOIVIO OBITh B  BOJBEPE.

FapaHTpreTcs{, YTO XOTS OBI OAHO KOJIMYECTBO HAIICIb COOTBETCTBYET YCJIOBUIO 3aJla4H.

IIpumep BXOAHBIX M BBIXOAHBIX (pail10B

herons.in herons.out
3 4 2 3

IHosicHeHus1 K IpuMepy

B npuBeieHHOM npuMepe BO3MOXKHBI CIIETYIOIIUE BAPUAHTHI:

1) B Bosbepe nBe narmm. Korna Ilers cuntan HOrM, OJiHA AU CTOsJIA HA JIBYX HOTaX,
a apyras — Ha onHou. [leTs HacumTan Tpu Horu. Korma Mama cunTana HOTH, 00€ Iaruii CTOSITH

Ha IBYyX HOrax, Marmra HacuuTana YCTBIPEC HOTH.



2) B Boabepe Tpu mamau. Korma Ilets cunTan HOrH, BCE HAIUIA CTOSUTH Ha OJHOM HOTE,
ITerst HacuuTan Tpu Horu. Korna Mama cuurana HOru, OJiHa LAl CTOsJIAa HA JIBYX HOrax, a eIie

JIBe — Ha oAHOW. Mala HacuMTasa 4YeTbipe HOTH.
CucreMa olleHUBAHUSA

[IpaBusbHBIE pelleHUs Ui TecToB, B KoTopbix 1<a<1000, 1<b<1000, Oymyr

oleHuBaTbesa U3 50 0ayuIoB.

3anaua 2 «KpyrJblii cTom»

Wms BxonHOTO (aiina: table.in
Wmst BBIXOTHOTO (haiina: table.out
OrpanuyeHue o BpeMeHu: 2 ceKyHIbl
OrpaHudeHue 1mo naMsaTh: 256 Mb6ait

Bo3poxnas apeBHuE TpaaMIMM aHIVIMACKUX phINAped, B OJHOM TOpPOAE UJICHBI
HIKOJILHOTO KJIyOa mro0uTenei nHGOPMAaTUKH KaKIYI0 HEJIENI0 COOMPAOTCS 32 KPYTJIBIM CTOJIOM
U 00CYXKIAIOT Pe3yNbTaThl MOCIETHUX COPEBHOBAHUM.

PykoBomutens knyba MBan IleTpoBuu HENaBHO 3aMeTHII, YTO HE BCE pedsitTa aKTUBHO
y4acTBYIOT B 00cyxneHun. [Tona0o1aB 3a HECKOIBKIMH 3aCeIaHUsIMU KiTy0a, OH 3aMETHJI, YTO
aKTUBHOCTH WIEHA KiIy0a 3aBUCUT OT TOTO, KTO C K€M CUIHT PSIIOM.

B ki1y0 npuxoaar Ha 3aHATHS M MaldbuuKoB U N aeBouek. MBan [leTpoBuu 3ameTwi1, 4yTo
MaJbUUK aKTUBHO Y4acTBYET B OOCYKJIEHUHM TOJIBKO TOT/A, KOTJa HENOCPEACTBEHHO PSAJOM C
HUM C 00€HX CTOPOH OT HEro CUJIAT JI€BOYKH, a JIEBOUYKA AKTHUBHO YYacTBYET B OOCYXKIEHUU
TOJIBKO TOTJ1a, KOT/1a HEITOCPEICTBEHHO PSJIOM C HEN C OJTHOM CTOPOHBI OT HEE CUIUT MaJIb4UK, a
C ApYroy — JIeBOYKA.

XKenas cpenatp 3acemanue kiyba Kak MOKHO Oosiee mHTepecHbIM, MBan IlerpoBuu
pelIn pa3sMeCTUTh YYaCTHUKOB 3a KPYIJIBIM CTOJIOM TaKUM 00pa3oM, 4TOObI KaKk MOKHO OOJIbIIIe
YWIEHOB KJIy0a MPUHSIO aKTUBHOE y4acTre B 00CYKIECHUH.

Tpebyercs HanucaTh MporpamMmy, KOTopas 1Mo 3aJaHHBIM YMCiIaM M U N BBIBEAET TaKOH
crnoco0 pasMemeHuss M MajlpYMKOB M N JI€BOYEK 3a KPYIJIBIM CTOJOM, HpPU KOTOPOM

MaKCUMaJIBbHOC KOJITHYECTBO YJICHOB KJ'IY6a 6y216T AKTUBHO Y4aCTBOBATh B 06CY)KJI€HI/II/I.

dopmar BXOAHOI0 (aiijia
BxogHolt ¢aitn comepkuT ABa LENBIX YMCAa M W N, Pa3lIeleHHBIX POBHO OIHUM

npo6esom (0 <m <1000, 0<n<1000, m+n=>3).



®opmat BBIXOAHOTO (aiiia

BrixonHoii daiin JomKeH coaepKaTh CTPOKY C PaCHOIOKEHHBIME B HEKOTOPOM TOPSIIKE
M cuMBoiamMu «By (3ariiaBHas JIATHHCKas OyKBa) ¥ N CUMBOJAaMHU «G» (3ariiaBHas JIaTWHCKast
OykBa). CUMBOI «B)» 03HAYaeT MaJIb4MKa, & CAMBOJ «G» — JICBOYKY.

CHMBOJIBI CIEAYET PACIIOIOKUTH B TOM MOPSIIKE, B KOTOPOM HYKHO Pa3MECTUTh WICHOB
Kiyb6a Bokpyr crosa. CoceiHHE CHUMBOJBI COOTBETCTBYIOT Wi€HaM Kiy0a, KOTOpbIE CHIAT
psoM. Psiom cuasT Taxoke wieHsl Kiy0a, COOTBETCTBYIOLIME TIEPBOMY U MOCIETHEMY CUMBOIY

BBIBEJICHHOM CTPOKH.

IIpuMeps! BXOAHBIX M BBIXOJAHbIX (DaiijI0B

table.in table.out

BGG
BGBG

N+
N[N

ITosicHeHusi kK npuMepam

B nepBom npumepe Bce uiieHbl Kiy0a IpUMYT aKTUBHOE y4acTUE B OOCYKIACHUH.

Bo BTOpOM mpumepe ManbuMKM OPUMYT aKTUBHOE Y4acTHE B OOCYKIEHUU, a JIEBOUKHU
HeT. B 9ToM mpuMepe MOKHO TaKkKe pa3MEeCTUTh WICHOB KiIyOa cienyromuM o0pa3oM: «BBGGy.
B »TOM ciiyuae akTHBHOE y4yacThe B OOCYXAECHUU NPUMYT 00€ JI€BOYKH, a MaJbYUKH — HET.
Pa3smecTuts Bcex Tak, 4TOOBI TpU WM YCTBIPC YJICHA Kny6a MPUHAIN AaKTHBHOC Y4YaCTUC B

O6CY)KI[CHI/II/I, HCJIb34.

3anaya 3 «IloBpexxkaennnsiii XML»

Nwms BxogHoTO haiina: xml.in
Wms BeIXOAHOTO aiina: xml.out
OrpaHuydeHue 1o BpeMeHU: 2 CeKyH/IbI
OrpanudeHue 1o naMsTu: 256 Moaiit

@®opmar XML sBnsiercss pacnpocTpaHEHHBIM CIIOCOOOM OOMEHA JaHHBIMH MEXAy
pa3nuuHBIME porpaMMamu. HemaBHo mporpammuct ViBaHOB Hamucan HEOOIBLIYIO IPOTpaMMy,
KOTOpasi COXpaHsAeT HEKOTOPYIO BakHYI0 HH(popMmaruio B Buje XML-ctpoku.

XML-cTpoka cOCTOUT U3 OTKPBIBAIOIIMX U 3aKPBIBAIOIINX TETOB.

OTKpBIBAIOIINI TET HAYMHAETCS C OTKPBIBAIOIICH YII0BO# CKOOKHM (<), 3a HEl cieayeT
UMsI Tera — HeIycTasi CTpOKa U3 CTPOYHBIX OYKB JIATHHCKOTO andaBuTa, a 3aTeM 3aKpbIBArOIast
yrioBas ckoOka (>). [Ipumepsl OTKPBIBAIOIIMX TErOB: <a>, <dog>.

3aKpbIBAOLIMI TEr HAYMHAETCS C OTKpBIBAIOIIEH YIJIOBOM CKOOKHM, 3a HEW clemyer
npsiMoit ciern (/), 3areM HMMs Tera — HEMyCTas CTPOKa M3 CTPOYHBIX OYKB JIATHHCKOT'O

andaBuTa, a 3aTeM 3aKpbiBaromias yrioBas ckoOka. [Ipumepsl 3akpbIBarOIIUXCS TETOB: </a>,

</dog>.



XML-cTpoka Ha3bIBAETCS KOPPEKMHOI, €CIIA OHA MOXKET OBITh TIOJIYY€HA TI0 CIAEAYIOIIUM

IpaBUJIaM:

e [lycras crpoka siBisiercst kKoppektHod XML-cTpokoii.
e Ecomu A u B — xoppektasie XML-cTtpoku, To crpoka AB, mnomydaromascs
MpUIIUChIBAaHUEM CTpOoKU B B KoHell cTpoku A, Takxke siBiisieTcs KoppekTHo XML-
CTPOKOM.
e Ecmu A — xoppektHas XML-ctpoka, To crpoka <X>A</X>, monyuaromascs
MIPUITMCHIBAHUEM B HA4aJl0 A OTKPBIBAIOMIETOCS TETa, a B KOHEI] — 3aKPBIBAIOIIETOCS
C TaKUM K€ UMEHEM, TaKXKe sBIIsgeTCsl KoppekTHoit XML-cTpokoit. 3nech X — mobast
HEIyCTasi CTpOKa U3 CTPOUYHBIX OYKB JATHHCKOTO ajidaBuTa.
Hamnpumep, npeacraBieHHbIE HUKE CTPOKH:
<a></a>
<a><ab></ab><c></c></a>
<a></a><a></a><a></a>
SIBJISIFOTCSL KOppeKTHBIMU XML-cTpokamu, a Takue CTPOKH Kak:
<a></b>
<a><b>
<a><b></a></b>
HE ABIAIOTCS KoppeKTHEIMU XML-cTtpokamu.

VBaHoB oTnpaBui ¢aiin ¢ coxpaneHHoH XML-cTpokoil o 371eKTpoHHOM moyTe CBOEMY
kosutere IlerpoBy. OmgHako, K cokajieHUt0, (pailyl MOBpeAWICS B MPOIECCE MEPECHUIKU: POBHO
OJINH CUMBOJI B CTPOKE 3aMEHHJICS Ha HEKOTOPBIA IPYTrOl CUMBOJL.

Tpebyercs Hamucath mporpamMmy, KOTopas MO CTpOKe, KOoTopyioo monyuwn [letpos,

BOCCTaHOBUT HCcX0HYI0 XML-cTpoky, KoTopyto oTnpasiisii FIBaHOB.

dopmar BXOAHOI0 ¢aiiia

BxogHolt (aiin comepXuT OJIHY CTPOKY, KOTOpas 3aMEHOW POBHO OJIHOTO CHMBOJIA
MOXET OBbITh IpeBpalleHa B KoppekTHyto XML-cTpoky. /[nuHa cTpoku JIeXUT B mpeaenax ot 7
1o 1000, BxmrounTenbHO. CTpoKa COAEPKUT TOJIILKO CTPOUHbIE OYKBBHI JIATUHCKOTO andaBuTa u
cumBoJIbl «<» (ASCII kox 60), «>»(ASCII xox 62) u «/»(ASCII kox 47).

CTpOKa BO BXOJHOM (paﬁne 3aKaHYNUBACTCA IIEPEBOJAOM CTPOKH.

®opmat BBIXOAHOTrO aiijia
BrixogHoli daiin nomkeHn copepxarh KoppekTHyro XML-cTpoky, koTopas MOXKeT ObITh
MOJIyuyeHa M3 CTPOKU BO BXOJHOM (haiiye 3aMeHOW POBHO OJIHOTO CHMBOJA Ha Jpyroi. Ecim

BApHUAaHTOB OTBETA HCCKOJILKO, MOJXHO BBIBCCTU JIF000H.



IIpuMeps! BXOAHBIX M BBIXOJAHBIX (p)ailjI0B

xml.in xml.out
<a></b> <a></a>
<a><aa> <a></a>
<a><>a> <a></a>
<a/</a> <a></a>

Cucrema oneHUBaHUA
[IpaBusbHBIE peUIeHUs ISl TECTOB, B KOTOPBIX O/HA OyKBa 3aMEHEHA Ha JIPYTyio OYKBY,

oueHusarorcs u3 50 0ayUIos.

3anaua 4 «Mrpa ¢ yncaamm»

Wms BxomHOTO (aiina: game.in

Wmst BBIXOMHOTO (haiina: game.out
OrpanuyeHue o BpeMeHu: 2 ceKyHIbl
OrpaHudeHue 1mo naMsaTH: 256 Mb6ait

Ceromns Ha ypoke Marematuku llers m Bacs msydanu nonsTue apudmMeTHdecKoi
nporpeccud. ApupMeTHIECKON Mporpeccuei ¢ pasHOCThio d Ha3bIBACTCS MOCIIEI0BATEIBHOCTD
qucen ay, ay, ..., 8, B KOTOPOH Pa3HOCTh MEXY JIIOOBIMHU ABYMS MOCJIEI0BATEIILHBIMU YHCIAMU
paBHa d. Hanpumep, mociaenoBaTeabHOCTh 2, 5, 8, 11 sBisiercst apudMeTHIECKO# porpeccueii ¢
pa3HOCTHIO 3.

ITocne ypoka llers m Bacga nmpuaymanu HOByr0 urpy ¢ uucinamu. Wrpa mpoxoaut
CJIEAYIOLIMM 00pa3oM.

B xop3une HaxomsaTcs N ¢uiek, Ha KOTOPHIX HAMUCAHBl PA3UYHBIE MEIble YHUCIa
ai, a, ..., an. Ilo XO4y WUTPBI UTPOKHU BBIKIAIBIBAIOT (1)1/11111(1/1 M3 KOP3WHBI HA CTOJ. Ilets u Baca
JIeNaroT XO/Abl Mo ovyepenu, nepBbiM XoauT [lers. Xoa cOCTOUT B TOM, YTO UTPOK OEpeT OJHY
GuIIKy U3 KOP3WHBI U BBIKJIAJBIBACT €€ Ha CTON. Mrpok MOXET caM pemuTh, Kakylo (QUIIKY
B34Th. [lociie 3TOro OH A0JKEH Ha3BaTh I1e0e yrciao d > 2 Takoe, 4To BCe YUCIa Ha BHIOPaHHBIX
K JAaHHOMY MOMEHTY (DHIIKaxX SIBISIOTCS YICHAMH HEKOTOPOU apu(PMETHUIECKON MPOTPECCHH C
pasHOCThIO O, He 00s3aTeNbHO MOCCIOBATEeAbHBIMKU. Hampumep, €Clid Ha CTOJIE BBUIOKEHBI
¢bumku ¢ yucinamu 2, 8§ u 11, To MOXKHO Ha3BaTh YHCIO 3, MOCKOJBKY ITH UYUCIA SBISIOTCS
YJIeHaMU TPUBEICHHON B Havalle YCIOBUS apu(PMETHIECKON IPOrPECCUH ¢ Pa3HOCTHIO 3.

HUrpok mpourpsiBaeT, €CIM OH HE MOXET CHAeNaTh XOJ H3-3a OTCYTCTBHUS (HUIIEK B
KOp3MHE WJIM U3-3a TOTO, YTO J00aBiieHue J000M (UIIKK M3 KOP3UHBI HA CTOJ MPUBOAMUT K
TOMY, YTO OH HE CMOXET M0100paTh COOTBETCTBYIOIICE YrcIIo d.

Hamnpuwmep, ecnu B kop3une umerores uucna 2, 3, 5 u 7, To [lers Mmoxet Boiurpath. s

3TOro €My HeoOXOJUMO MEPBBIM XOJ0M BBUIOKHUTH Ha ctoi yucio 3. Ilocne mepBoro xona y



HEro MHOTO BapHaHTOB Ha3BaTh uucio d, Hampumep oH MoxkeT Ha3BaTh 0 = 3. Temepp y Bacu
JIBa BAPUAHTA X0OJ1a.
1) Bacs MOXeT BTOPBIM XOJOM BbUIOXKHUTH (DUIIKY ¢ uucioM 5 u Hazpath d = 2. Torna
Ilers BeiKIagbpiBacT (QUINKY ¢ dncioM 7, HasbiBas d = 2. Ha crosie oka3bIBaroOTCS
bumku ¢ yucinamu 3, 5 1 7, a B KOP3UHE OCTaJIach TOJbKO ¢uiika ¢ yuciaom 2. Bacs
HE MOXKET €€ BBUIOKHUTb, IOCKOJBKY MOCJIE 3TOTO OH HE CMOYKET Ha3BaTh KOPPEKTHOE
ypucio d. B atom ciyyae Bacst mpourpsiBaet.
2) Bacs MOXeT BTOPBHIM XOJOM BBUIOXKHTH (HIIKY C YHCIOM 7 M TakXe Ha3BaTh,
Hanpumep, d = 2. Torma [lets BeIkIagpIBacT (GHINKY C YUCIOM 5, Ha3bIBas TAKXKe
d = 2. Bacs cHOBa momnazaet B CUTYallMIO, KOTJIa Ha CTOJIE OKa3bIBAIOTCS (DUIIKH C
guciiaMu 3, 5 U 7, a B KOp3UHE OCTajgach TOJIbKO (DHUINKA C YHCIIOM 2, U OH TaKXke
IIPOUTPBIBAET.
3ameruM, uTO 000U Apyroit nepsbiii xon Iletn mpuBoauT K ero npourpsiiry. Eciau on
BBIKJIAJIBIBAaCT 4uciio 2, To Baca orBeuaer uuciioMm 7, u Ilets He MOXKET BBUIOXKHTL HU OIHOMH
¢umku. Ecou Ilers BblkinaabiBaeT QUIIKY ¢ 4uciIoM 5 wiu 7, To Bacs BbeIkiaabIBaeT (PUILIKY C
yucioM 2, u 'y Iletu Takxke HET A0MyCTUMOTro XO/a.
Tpebyercs HamucaTh Tporpammy, KOTOpas IO 33JaHHOMY KOJMYECTBY (UIIEK N U
YyucjaM Ha q)HHIKaX ai, dp, ..., dp OIPEHACIICT, CMOXET JIH Ilets BBINT'PATh BHE 3aBUCHMOCTH OT

JercTBui Bacu, 1 HaXOQUT BCe BO3MOXKHBIE ITepBbIE X0bI [IeTH, Bexymniue K BBIMIphINTY.

dopmat BXOAHOI0 (aiiia
[epBas cTpoka BxoaHOrO (aitia coaepkur menoe ancio N (1 < n < 200).
BTopafl CTpPOKa COACPKUT N PA3JIMYHBIX IEIbIX YHUCEI aj, dp, ..., dn (JIJ'ISI Bcex ior 1 mon

5
BhITOJTHsIeTCsT HepaBeHCTBO 1 < @; < 107). Cocennue yucia pase/ieHbl POBHO OJHUM POOEIOM.

dopmat BBIXOAHOTO (aiiia

[TepBast crpoka BbIXOmHOTO (aitma HomKHA colepkarth 4YHCIO K — KOJNIWYECTBO
Pa3IMYHBIX MEPBBIX XOJI0B, KOTOpbIE MOXKeET crenath Ilets, ytoOs! Bemrpars. Ecau Bacs moxer
BBIMIPATh BHE 3aBUCUMOCTH OT JeiicTBui Iletu, crpoka gomkHa conepxathb nudpy 0.

Bo BTOpo#l cTpOoKe [ODKHO coaeparhCsl K pas3iMyHbIX [ENbIX YHCeT — BCE
BBIMT'PBINIHBIC YHCJIA. By,)IeM Ha3bIBaTb YHUCIIO BBIUTPBLIIIHBIM, €CJIM, BBIIOXKHWB B KaiC€CTBC
NEepBOro XoAa (UILIKY, COACPIKAIILYIO0 3TO 4ucio, IleTss MoxeT BhIUTpaTh BHE 3aBHUCUMOCTH OT

neiictBuii Bacu. COCCI[HI/IC quciia B CTPOKE JOJIKHBI OBITh pa3aciiICHbI pPOBHO OAHUM Hp06CHOM.



IIprMepbl BXOAHBIX M BBIXOAHBIX (paiijioB

game.in game.out

w
(€)1
~J
w

N NN D
N
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IHosicHeHust K npuMepam

IIepBbIil IpUMEpP pacCMaTPUBACTCA B TEKCTE YCIOBUS 3TOM 3aa4H.

Bo BTOpom npumepe, kakyto O0bl ¢puIIKy He BbUToKMI [leTs mepBeiM Xo10M, Bacs B oTBeT
BBIKJIaJbIBACT JApyryro ¢uiuky, u Ilers He MoxkeT caenaTrh Xox M3-3a OTCYTCTBUS (uilek B

KOP3HUHC.

CucreMa olleHUBAHHUS
[IpaBuiibHBIE pemieHust UIsi TECTOB, B KOTOphIX 1 <Nn<15 Oyayr oOIEHUBATHCS

n3 40 0aios.

3anaya S «Konauuuonep»

Wms BxogHoro gaiina: cond.in

Wms BeixoaHOrO (haiina: cond.out
OrpanuyeHue 110 BpEMEHHU: 2 cexyH[bl
OrpaHuyeHue 1o naMsTu: 256 MoOaiit

B oduce, rae paboraer nporpammuct I[leTp, ycTaHOBUIM KOHIUIIMOHEP HOBOTO THUIA.
OTOT KOHANULUOHEDP OTINYAETCS 0COOON MPOCTOTOM B yIpaBlieHUH. Y KOHIUIMOHEPA €CTh BCEro
JIMILB JIBA YIIPABIISIEMbIX [TapaMeTpa: sKkejaaemasi TeMIepaTrypa U pekuM padoThl.

Konaunuonep Moxer paboTaTh B CIEAYIOIINX YETHIPEX pPEeKUMAX:

o «freeze» — oxnaxaeHue. B 3ToM pekrMe KOHIMIIMOHEP MOKET TOJBKO YMEHBIIIATh
temneparypy. Ecinu Temmneparypa B KOMHare W Tak He OOJIblLIE >KEJIaeMOW, TO OH
BBIKJIIOYAETCS.

o «heaty — marpeB. B 3TOM pexuMe KOHIUIIMOHEDP MOXKET TOJBKO YBEIHMYHBATH
temneparypy. Ecinu temmnepaTrypa B KOMHAare M TaKk HE MEHBIIE KEJIaeMOU, TO OH
BBIKJIIOYAETCS.

® «autoy — aBTOMATUYECKUUA pEeXUM. B 3TOM pexuUMe KOHIAMIMOHEDP MOMKET Kak
YBEJIMYMBATh, TAK U YMEHBIIATh TEMIIEPATYPy B KOMHATE 10 KEITAEMOM.

o «fany — BeHTWIINMA. B 3TOM pexuMe KOHIUIIMOHED OCYIIECTBISET TOJILKO
BEHTUJISLIAIO BO3yXa U HE U3MEHSET TEMIIEPATYPy B KOMHATE.

Konaunuonep 10cTaToOyHO MOIIHBIM, TOATOMY MPU HACTPOMKE HA MPABUIBHBIA PEXKUM

paboThI OH 3a Yac JOBOJUT TEMIIEPATypPy B KOMHATE JI0 KEJIaeMOH.



TpebOyercs Hamucarh nporpammy, KOTopas MO 3aJaHHON TeMIeparype B KOMHATe troom,
YCTaHOBJIEHHBIM Ha KOHIUIIMOHEPE jKeIaeMoi TeMueparype teond U peKUMY pabOTHI ONPEEIIsSeT

TEMIIEPATYPY, KOTOpasi yCTAHOBUTCS B KOMHATE Yepe3 yac.

dopmart BXOAHOI0 (aiijia

[TepBas cTpoka BXOQHOTO (haila COASPKUT JBA LETBIX YUCIA troom, U teond, PA3/ICTICHHBIX
poBHO oxHUM 11po6enoM (—50 < tyoom < 50, =50 < teong < 50).

Bropas cTpoka coaepkKHUT OIHO CJIOBO, 3alIUCAHHOE CTPOYHBIMU OYKBaMH JIATUHCKOI'O

andaBuTa — peKUM pabOTHl KOHAUIIMOHEPA, KaK YKA3aHO BBILIE.

®opmaTt BbIX0AHOTrO aiiia
BoixogHoii Qaiin qomkeH coaepkaThb OJHO IIeJI0€ YUCIO — TeMIepaTypy, KoTopas

YCTAHOBHUTCA B KOMHATEC 4€pe3 Jyac.

IIpruMepbl BXOAHBIX M BBIXOAHBIX (paiijioB

cond.in cond.out
10 20 20
heat
10 20 10
freeze

IMosicHeHus1 K MpUMepam

B nepBoM mpuMepe KOHAUIIMOHEP HAXOJUTCS B PEKUME HarpeBa. Uepe3 yac OH Harpeer
KOMHATY JI0 KeJaeMoi Temreparypsl B 20 rpaaycos.

Bo BTOpOoM mpumepe KOHAMUIIMOHEP HAXOIUTCS B pexume oxjaxaeHus. [lockonbky
TeMIepaTypa B KOMHATe HIKE, YeM jKeJaeMasi, KOHIUIIMOHEP CaMOCTOSTENIbHO BBIKIIIOUAETCS U

TEMIIepaTypa B KOMHATE HE IIOMEHSIETCS.

3anava 6 «IIpa3gHUYHBIN YKUH»

Nwms BxogHoTO haiina: dinner.in
Wms BeIXOAHOTO (haiina: dinner.out
OrpaHudeHue 1Mo BpeMEHH: 2 CeKyH/IbI
OrpaHudeHue 1o naMsTu: 256 Mbaiit

Psnom ¢ opucom kommaHuu, B KOTOpoW paboraer mporpamMmucT J[>KOH, OTKPBLIOCH
HOBOE Ka(de. JIMpekTop KOMIIAaHUU PEUINI IPOBECTH TaM HOBOTOJIHUMN YXKUH.

MeHI0 mpa3HUYHOTO HOBOTOJIHEro yxXHHA B Kade coctouT u3 K tumos Omrox. [is
KaXJI0ro THma OJI0Jja €CTh HECKOJbKO BapHaHTOB Ha BBIOOpP. Bcero ectb a; BapHaHTOB Ui
nepBoOro THma Oiroja, dy BApUAHTOB JJIsi BTOPOTO THIIA OJIF0/Ia, M TaK Jalee, x BAPHaHTOB st K-
ro tuna Omona. Bcero, takum o0pa3om, npepnaraercs apxapX...Xax pa3IM4YHBIX 3aKa3oB

MPa3AHUYHOTO YKHUHA.



Bcero Ha yxuHe Oy1yT mpUCYTCTBOBAaTh M COTPYIHUKOB KOMIaHuu. KaxbIit coTpyaHUK
JIOJDKEH 3aKa3aTh POBHO OJIMH BapHaHT OJI0Ja KaXI0ro Tuma Ha BbIOOp. Takum oOpazom, yXuH
Ka)XJIOTO COTPYAHUKA OyAeT cocTosATh U3 K Omton. [ Toro 4ro0bl y)KHH KaXIOr0 COTPYIHHKA
KOMITAaHUM OBUT YHHKaJEH, aIMHHUCTPATOp Kade mpuayMan cieayromyio cxemy. COTpyIHUKH
JIeal0T 3aKa3 y)KMHA U3 MEHI0 OJWH 3a ApyruM. Kaxnuelii cotpyanuk BeiOupaer K Omrox, 1mo
OJTHOMY BapuaHTy Kaxkjoro Tuma. [locie BbiOOpa 3aKa3a U3 MEHIO, COTPYAHUK yKa3bIBaeT OJIUH
UX TUIOB OJIIOJl, ¥ BBHIOPAHHBIM 3TUM COTPYIHUKOM BapHaHT OJyitoja 3TOro Tuma OoJblle He
npeaaraeTcsi TeM COTpYIHUKaM, KOTOPBIE JIeTaloT 3aKa3 MOCIIe HEero.

Kaskzip1it cOTpyTHUK KOMITAHMH 3alIOMHHIJI, CKOJIBKO BO3MOYKHBIX 3aKa30B Y)KHHA eMy ObLIO
NPEIUIOKEHO. BBIICHUIIOCH, YTO TUPEKTOPY, KOTOPBHIA BBIOMpAT IMEPBBIM, OBUIO IMPEATIOKEHO Ha
BBIOOp N; = @rxapX...xax 3aKa3oB. ToMy, KTO BbIOMpaT BTOPBIM, JOCTAJIOCH JIUIIL Ny < Nj 3aKa30B,
HIOCKOJIBKY OJJH M3 BAPUAHTOB OJJHOTO M3 TUIIOB OJIFOJ YKe He ObLI IOCTYIICH, U Tak fajiee. Jpkony,
KOTOpPBII BBIOWpAN MOCICOHUM, OBUI MpPEUIOXKEH BBIOOp JHWIIb W3 Ny 3aka3oB. J[xoH
3aUHTEPECOBAICS, a KAaKoe KOJIMYECTBO BAPHAHTOB KaXIOro Tuma Omron ObUIo Ha BBIOOD Yy
JMPEKTOPa KOMITaHHH.

Tpebyercst HanmcaTh IporpaMmy, KOTopast 1Mo 3aJaHHbIM guciam K, m u ng, Ny, ..., Np
BBIICHHT, KaKO€ KOJIMYECTBO BapHAHTOB KaKJOTO THUIMA OJIIOJ M3HAYAJIbHO NpEAIarajoch Ha

BBIOOD.

dopmar BXOAHOI0 ¢aiia
[TepBast cTpoka BXOJHOTO (haiiyia COAEPIKHUT ABa HENIBbIX Yhcaa K 1 M, pa3aeaeHHBIX POBHO
oxuauM mpoberom (1 <k <20, 2<m <100). Bropast ctpoka comepKuT M uucen: Ny, Ny, ..., Np

(st Beex i ot 1 10 M BBIONHsIETCs HepaBeHeTBo 1 < n; < 10°7).

dopmat BBIXOAHOTO (aiiia

BeixonHoit daiin A0mKeH coaepykaTth K uwmcen: aj, az, ..., ak. ECAM BO3MOXKHBIX
BApUAHTOB PEIICHUS MOCTaBICHHOW 3a7a4ll HECKOJIBbKO, TpeOyeTcs: BhiBecTH JII0Oou. CocenHue
qrclia JOJKHBI OBITh pa3/ielieHbl POBHO OJHUM MpoOenoM. ['apaHtupyercs, 4To XOTs Obl OJHO

pelIeHue CYIIeCTBYET.

IIpuMep BXOAHBIX M BBIXOAHBIX (pail10B

dinner.in Dinner.out
33 32 2
12 8 4

IHosicHeHus1 K IpuMepy
CoOpITHS B IpUMEPE MOTJIA Pa3BUBATHCS, HAIPUMED, CIASAYIOIINM 00pa3oM.
HcxomHO KOMMYECTBO 3aKa30B YKHHA ObUTO paBHO 3%2x%2=12. JlupekTop, BEIOpAB CBOI

3aKka3, ykasaj OJI0J0 TMEepBOro THIA, MO3TOMY BTOPOMY COTPYAHHUKY OCTajOCh JIUINb JBa



BapuaHTa OJros1a mepBoro tuna. KoamdecTBo 3aKa3oB sl HETO COKPATHIIOCh A0 2X2x2 = 8. OH
TaKk)Ke yKa3ajd Ha cBO€ OJIFOJI0 TIEepBOro TUMa, U JPKOH yXe MOT BBIOMpPATh JUIIb U3 1X2x2 =4

3aKa30B YXXHWHA.

3axaua 7 « KocMuueckuii KereJiL0an»

Nwms BxogHoTO (haiina: spacepin.in
Wmst BeIXOMHOTO (haiina: spacepin.out
OrpaHuyeHue M0 BPEMEHHU: 2 CEeKyH/JIbl
OrpaHuyeHue 1o naMsTu: 256 Mb6ait

Ha nnanere Ilmok OTKpbUICS HOBBIM KocMuueckuid kerenbOan. Ilome s kerempOana
npecTaBisieT co0oi OECKOHEUHYIO IIOCKOCTh, Ha KOTOPOM paccTaBiIeHbI KETIIH.

Kaxnas kerns mpexacraiser coOOi BBICOKMM IIMJIMHAP C OCHOBAaHHMEM B BMJIE Kpyra
paauycom I meTpoB. Bee kernmu onnHakoBble. Kernmu paccraBieHsl 10 CIEIYIOIIUM MPaBUIIaM.
Kermu 00pa3yioT N psaoB, B IEPBOM PsiIy CTOMT OJHA KETJIs, BO BTOPOM — JIBE, U Tak jaiee. B
nociaegHeM N-M psdy CTOUT N Kerjeil. BeneM Ha IIIOCKOCTH CHUCTEMY KOOPIMHAT TaKUM
o0pa3oM, 4TOObI eAMHUIA U3MEpeHHs Obula paBHA OJHOMY Kuiomerpy. LleHTp enuHCcTBEHHON
KErJIM B niepBoM psity Haxoautcst B Touke (0, 0). LleHTpsl Kersieil BO BTOPOM psily HaxoIsATcs B
toukax (-1, 1) u (1, 1). Takum 0Opa3om, LEHTPHI Keriieil B I-M psAy HAXOHATCS B TOYKAX C
koopauHatamu (—(i —1),i—1), (-(i—3),i—-1),...,(—-1,i-1).

Urpa npoucxomut crneayromuM obOpa3oM. Mcrnonp3yercs map ¢ paguycoM ( METpOB.
Urpok BeIOMpaeT HaYaIbHOE MOJIOKEHHE IIEHTpa 1m1apa (Xc, Yc) U BEKTOp HATIPABICHUS IBHKCHHS
mapa (Vy Vy). Ilocme »sToro map momemaercss B HAdadbHYI0 TOYKY WU JBUTaeTcs, He
OCTaHABIIMBAsCh, B HANpaBIeHUU BeKTOopa (Vy, Vy). Cumraercs, 4ro map cOWI Kerio, €Clii B
npoliecce JABWKEHMs I1apa UMEeT MECTO CUTYyallus, KOTJa y IIapa U Kerjiu ecTh oOmias TouKa.
COuTble Kerau He MEHSIOT HalpaBlIeHUs ABMKEHMsS I1apa U He COMBAIOT COCEIHUE KEriu IpH
NaJeHUH.

Ha pucynke nmpuBeneH nmpumep pacrnojioskeHus kernedt s r =500, n =4 u mapa pis

q=1000, x; =—-2,yc =2, =1,vy=1.
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Tpebyercst HanucaTh MporpaMMmy, KOTOpast 10 3aJaHHBIM PaJnycCy Keriid I, KOJIUYEeCTBY
PSLIOB KeTJIeH N, paauycy mapa J, ero Ha4yajabHOMY IOJIOKEHHUIO (X¢, Yc) M BEKTOPY HAIlPaBJICHUS

aBrokeHUs (Vx, Vy) oIpeenseT KOJIU4ecTBO Keraei, COUTHIX MapoM.

dopmart BXOAHOI0 (aiijia

[TepBas cTpoka BXOIHOTO (aiiyia CONEPIKUT JBa IENbIX YUCa: I' ¥ N, pa3IeICHHBIX POBHO
oxuuM mpooderom (1 <r <700, 1 <n <200 000).

Bropas crpoka BxoaHOro daiina comepkut menoe gyucio g (1 <q < 109).

Tpetss cTpoka BXoIHOTO (aiiyia COAEPIKUT JIBa LEIBIX YUCHIA X¢ U Yc, Pa3AETICHHBIX POBHO
oxauM mpobenom (—10°< x. < 10°, —10°< y,, 1000 %y, < —(r + @) ).

YerBepras cTpoka BXOJHOro (hailia colepKUT ABa LIENbIX YUCIa Vx U Vy, Pa3ldeiaeHHbIX

POBHO oxHUM pobenom (—10°< v, < 10° 0 < vy < 10%).

®opmat BBIXOAHOTO (aiiia

BrixonHoii (hailsn JOIDKEeH collepKaTh OJTHO LEN0e YHCIO — KOJIMYECTBO COUTHIX KETIICH.

IIpumep BXOAHBIX M BBIXOAHBIX (pail10B

spacepin.in spacepin.out
500 4 7
1000
-2 =2
11

IHosicHeHus1 K IpuMepy
PucyHok HIKe MOKa3bIBaeT, KaKhe Keru OyIyT COUTHI (TaKue Keriu 0003HAUCHBI «X)).
AYy
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CucreMa oueHnBaHusA
[IpaBuibHbIE perieHus Uit TecToB, B KOTOphIX 1 <N <1000 u vy =0, O6yayT olleHUBaThCA
u3 20 6amioB.
[IpaBusbHBIE pemieHust i TecToB, B KOTOPbIX 1 <N <1000 u vy # 0, OyayT olleHUBATHCS

eme u3 20 oamwnos.



[IpaBunbHble pemeHus s TectoB, B KoTopbix 1000 <n<200000 u vy =0, Oymyr
ouieHuBaThcA ee u3 20 6anos.
YroObl mosyunth octaBimuecs 40 0anoB, peuieHre J0KHO MPaBHIBHO paboTaTh TAKKe

115t TecToB, B KOTOphIX 1000 < n <200 000 u vy # 0.

3anaua 8 «Abracadabra»

Wms BxomHOTO (aiina: sufpref.in
Nwms BeixoaHOTO (haiina: sufpref.out
OrpaHuyeHue 1o BpeMeHu: 2 CeKyH/Ibl
OrpaHuueHue Mo NaMsTH: 256 Mb6aiit

Crtpoka S Ha3zwIBaeTca cynpegukcom s CTpokd 1, ecnu t HaumHaercs ¢ S U
3akaHuuBaercs Ha S. Hampumep, «abra» sBisiercst cynpedukcom mus ctpoku «abracadabray.
B uactHOCTH, cama cTpoka t sBisercs cBouM cyrnpedukcoMm. CymnpedUKCchl UTPaOT BaXKHYIO
pOJb B PA3JIMYHBIX aJIrOPUTMaxX Ha CTPOKaxX.

B sto0if 3amaue Tpebyercs pemuTh OOpaTHYIO 3aqady O MOHUCKe cynpedukca, KoTopas
3aKJIIOYaeTCsl B CIENYIOIIeM. 3aJaH CloBapb, cojaepkammii n cimos ti, to, ..., t, u Habop
U3 M CTPOK-00pa3loB Si, Sy, ..., Sm. HEOOXOAMMO ISl KaKJI0i CTpOKU-00pa3ia U3 3aJaHHOTO
Habopa HaWTH KOJMYECTBO CJOB B CIIOBape, I KOTOPBIX A3Ta CTpoKa-oOpasell sBIsSETCs
cynpedukcom.

Tpebyercss HamucaTh mporpamMmy, KOTopas Mo 3aJaHHOMY YHCIy N, N cloBaMm CJoBaps
t1, to, ..., ty, 33JaHHOMY YHCITy M U M cTpokaM-oOpasuam Sy, Sy, ..., Sm BBIYHCIUT AJIS KaXKIOM

CTPOKH-00pa3iia KOJMYECTBO CIIOB U3 CJIOBaps, /UL KOTOPBIX 3Ta CTPOKa-o0Opasel] sBISeTCS

cynpedukrcom.

®opmat BXOAHOr0 (aiiia

IepBast cTpoka BxogHOTO (aitna coaepxuT menaoe uncio N (1 <n <200 000).

[Tocnenyrommue N cTpok coaepskar ciosa ty, ty, ..., t, MO0 0OJHOMY CIOBY B Ka)JA0U CTPOKE.
Kaxxgoe coBO COCTOMT M3 CTPOYHBIX OYKB JaTHHCKOro andasuTa. J[IMHA KaXKIOro CJIOBa HE
npesbimaer 50. CymMmapHas AjuMHa BCEX CJIOB HE MPEBBIIAET 10°. CnoBapb HE COAEPKUT
MyCTHIX CJIOB.

3arem ciemyer CTpoka, coaeprxarias mnesgoe yucio m (1 <m < 200 000).

[Tocnemyromme M cTPOK coAepkKaTr CTPOKH-0OpasIbl Sy, S, ..., Sm, 10 OJHON Ha KaXKIOM
ctpoke. Kaxxnmas cTpoka-obpasell COCTOUMT M3 CTPOYHBIX OYyKB naTWHCKOro andasuta: JmuHa
KaXJI0M CcTpoku-oOpasnia He mpesbimaer 50. CymmapHas JyiMHa BCEX CTPOK-00paslloB HE

MPEBBIIIAET 10°. Hukakas CTpOKa-o0pasell He SBIISETCS MyCTOW CTPOKOM.

®opmaTt BbIXOAHOTrO daiiia

BrixonHoi (aiin omKeH coaepkaTth M 4uce, o OAHOMY Ha CTPOKE.



JImst KakIou CTpOKH-00pasiia B MOpsIKE, B KOTOPOM OHHU 3aJlaHbl BO BXOJHOM (haiine,

CJICAYCT BBIBCCTHU KOJIMYCCTBO CJIOB CJIOBAPA, AJI KOTOPLIX OHA ABJIACTCA Cpre(i)I/IKCOM.

IIprmep BXOAHBIX M BBIXOAHBIX (paiijioB

sufpref.in sufpref.out
4 4
abacaba
abracadabra 0
aa
abra
3
a
abra
abac

N

CucreMa olleHHBAHHUS

[IpaBunbHble pemieHus ans TectoB, B KoTopbix 1<n<100, 1<m<100, Oynyr

oneHuBarbesa U3 30 0auIos.



2. MeTtoauka npoBepKH pelieHuii 3a1a4

Jl1st IpOBEPKU PELICHUM YY4aCTHUKOB LIeHTpasibHAs peIMETHO-METOAUYECKasi KOMUCCHS
1o uH(opmaTUKe MOArOTOBUIIA JIJISl PETHOHATIBHOTO KIOPH CIEAYIOUINE MaTepHAaIbl:

e 00mMe METOUYECKIE PEKOMEH/IAIUHU TI0 IPOBEPKE PEIICHUIN YUYaCTHUKOB;

® KOMIUIGKTHI TECTOB B JJICKTPOHHOM BHJIE, COJEpKAIIUe IS KKIOW 3amadul (ailibl

BXOJIHBIX JAHHBIX U COOTBETCTBYIOIIKE UM (haiiibl BEIXOJAHBIX JAHHBIX (151 HEKOTOPBIX
3a/1a4 UMEIOTCA CIIEUAIbHO pa3padoTaHHbIE IPOrPAMMBI — F€HEPATOPhI TECTOB);
® [POBEPAIONIME IPOTPAMMBbI, I[O3BOJIAIONIME JUIS KaXAOW 3aJayd  ONpEAeIATh
MPAaBUJIBHOCTh IOJIYyYEHHOTO PELICHUS B ABTOMATHYECKOM pEXUME U IMPOrpaMMbl
BHU3YyaJIU3aTOPHI TECTOB;

® DHTAJIOHHOE PEIICHHWE M0 KaXJIO0M 3ajaye JUisl OTJIAJKH CHCTEMbl aBTOMAaTHYECKOU
MIPOBEPKHU;

Bce nepeuncnennbie BbIlle MaTEpHANIbl JUIsl KaKION 3a/1auyd MPE/ICTaBIEHbl HA KOMITaKT-
JIMCKE, KOTOPBIHN MOCTYIAET B PACIOPSHKEHUE OPraHU3aTOPOB PETHOHAIBLHOTO ATana OJIMMITHAIbI
JI0 Hayalla pEerdoHaJIbHOro 3Tama. MaTepuanbl Uisi HENOCPEICTBEHHOW MPOBEPKHU PELIECHUMN
KaKJI0M 3aJ]aul pa3MeIleHbl HA 3TOM KOMIIAKT-JUCKE B OTAEJIBHOW MaIlKe C COOTBETCTBYIOLIUM
MMEHEM. DTa IankKa COACPKUT:

1) Tlamky «preliminary», comepskaiiyr0 TeCcTbl W3 MPUMEPOB B YCIOBHU 3a/adyH,
MpeHa3HAYEHHbIE Ui TPEIBAPUTEIHLHON MPOBEPKH PEIIEHWH YYacTHHUKAa BO BpEMs Typa.
Kaxaplii TecT U3 mpumepa COAEPKUTCS B OTIAEIbHOM d(aiinie, BXOAHbIE (aliiabl HA3BIBAIOTCS
«01», «02», u T.4. Pailnbl ¢ TpaBUIbLHBIMU OTBeTaMUu HazbiBatoTcsa «01.a», «02.a», u T.4. TecTsl
MIPOHYMEPOBAHBI B TOM K€ TOPSJIKE, B KOTOPOM OHH CIIEAYIOT B YCIIOBUHU 3a/1a4H.

2) Tlanky «testsy, comepiKailyr0 TECThl I OKOHYATEIbHOW MPOBEPKH M OICHUBAHUS
pelIeHnui YJaCTHUKOB, U MpaBUJIbHBIE OTBETHI. Kaablit TeCT comepKUTCsS B OTIEIbHOM (aiine.
Bxonnbie daitnbl HazpiBaroTcs «01», «02» u 1.1, Daiinel ¢ IpaBUIBHBIMU OTBETAMHU HA3BIBAIOTCS
«01.a», «02.a» 1 T.71.

3) TIlamky «SrC», COAepKallyl0 MPOrpaMMbI-T€HEPaTOPhl, HCIOIb30BABIIUECS IS
co3nanus TecTtoB. [IporpaMMbI-reHepaTOpbl MPUBEAEHBI UCKIIOUUTEIBHO I O3HAKOMJICHUS
JKIOpU PETHOHAJIBHOTO 3Tana ¢ METOJIaMU MOJy4eHUs: TeCToB. VX 3amyCck M MCHOJIb30BaHUE IS
MepereHepaluu TECTOB HE TpedyeTcs, TaKk KaK KOMIUIEKT MaTepHalOB YXKE€ COJEPKUT
CTeHEpUPOBAHHBIE TECThI W OTBETHI K HUM. [IporpamMmbl reHepaTtopsl conuepkarcs B daiiax,
HallMCaHHBIX Ha Pa3JIMYHBIX $3bIKaX MPOrPaMMHUPOBAHUS, HUX KOMIWISIIHUS W METOJ

UCIIOJIb30BAaHUS OMKMCaHbI B KoMaHaHOM Qaiiie «buildTests.cmdy.



4) ®@aiiel, coiepiKalie POBEPSIONIAE MPOrpaMMbl  JUISI  MPOBEPKH  PEIICHHIMA
YYaCTHHUKOB C HCIIOJIb30BAaHUEM CIHEIHATU3UPOBAHHBIX MPOBEPSIOUINX MPOTPAMMHBIX CHCTEM.
[TpoBepsitomasi mporpaMMa MOXKET cojaepkaThest aubo B (aiine «check.dpr», nmubo B daiine
«check.cppy. M kommusiun daiina «check.dpr» ciemyer ucmonb3oBath KoMmuisTop Borland
Delphi. Kpome Toro, mpu ee HCHOJHEHHH HCIOJB3yeTcs OWUOIMOTEeKa IS TPOBEPSIOIINX
nporpamm testlib, kotopas comepxkurcs B nanke «lib» B ¢aiine «testlib.pas». [[nst koMnunsun
daitna «check.cpp» moxHo ucnoabp3zoBate GNU C++ wnu Visual C++. Hcnonb3yemast B 3ToM
ciryuae 6ubmuoreka «testlib.h» takxe comepkurcs B manke «liby.

5) Ilamky «main», coaep)kallyl0 OCHOBHOE pemieHue skopu. OHO  TOJDKHO
MCIIOJIB30BATHCA VISl YCTAHOBKM OTPAaHUYEHUH 10 BpeMeHHu (cM. pazaen 2.1, myHKT 3).

6) Ilpumepbl MpaBUIBHBIX M HEKOPPEKTHBIX pemeHuil. Kaxaoe penieHue HaxoIuTcs B
oTnenbHOM (haiine. DToT (alim mMeeT MMs, MOCTPOCHHOE MO Macke «problem ab.exty», rae
«problemy» — unenTudukaTop 3agadu, OOBIYHO OH COBIMAJACT C HA3BAHWEM KaTallora, B KOTOPOM
HAXOMATCS MaTepHaibl 3aJaud, «ab» — WHUIMAJIBl aBTOpa PpEIICHUs, «eXt» — pacuIMpeHHe
daiina, CcOOTBETCTBYIOILIEE S3BIKY IMPOTPAMMHUPOBAHHUS, HAa KOTOPOM HAMKHCAHO pEIICHHUE.
Perenusi, KoTopble SBISIOTCS HEKOPPEKTHBIMU MIIM HEONITUMAIBHBIMU, TaKXKe UMEIOT cyddukc,
OOBIYHO yKa3bIBAIOUIMI Ha MPOOJIEMBbI B 3TOM pElICHHH, Hampumep «problem ab_ wrong.ext»
(HeTpaBUIIHLHOE perieHue), «problem_ab_slow.ext» (MemyieHHOE perieHue),

«problem_ab_bug.ext» (pemienue, coaeprkaliee HEKOTOPYIO THITUYHYIO OILUOKY).

Pemenns mpeaoOCTaBIAIOTCA TOJBKO MJIA O3HAKOMIICHHWA YJICHOB PETHOHAJIBHOTO XIOpU C
BO3MOKHOM peanmauneﬁ MpaBUJIIBHBIX W HCEIIPABUJIBHBIX pCH_ICHI/II\/'I, a TaKKC I MPOBEPKU
pa6OTOCHOCO6HOCTI/I MMPOBEPAOIINX CUCTCM. Hx ucmonp3oBaHHE IJIL TCHEpalUun MPaBUIIbHBIX
OTBCTOB HAa TCCTHI HC Tpe6y€TC${, TaK KaK COOTBCTCTBYIOIIUC MAaTCpHUAJIbl YK€ COACPKAT I'OTOBBIC

MMPpaBUJIbHBIC OTBETHI HAa BCC TCCTHI.

2.1. OOmme MeToMYeCKre PEeKOMEHIAIMH 10 IIPOBEPKE PEIICHHUH 3a/1a4

[Tpu npoBepke penieHnit y9aCTHUKOB HEOOXOIMMO YUUTHIBATh CIEAYIOIIEE.

1. BceM ydacTHHUKaM pernoHabHOrO 3Tana Bcepoccuiickol ONMMITHMAIbBI HIKOJBHUKOB,
HE3aBUCHMO OT KJIACCOB 0OYYEHUS, Ha KAXJIOM Type MpeularaeTcsi OJJMH U TOT ke KOMITJIEKT U3
4eThIpeX 3a4au.

2. Tekct kakmoi 3agaddl CONEPKUT ONHMCAaHUE 3aadd, MaKCHMAalIbHOE BpeMs pabOThI
IIporpamMMbl Ha OTJAEIBHOM TECTE, pa3Mep AOCTYIIHOM NpOrpaMMe IaMsITH B IMpoLecce ee
UCTIOJNIHEHUS, (hOopMaThl BXOJHBIX M BBIXOJHBIX JAHHBIX M HPUMEPHI BXOJHBIX M BBIXOJHBIX

JaHHBIX, BAPUAHTBI OUCHUBAHUA YaCTUYHBIX pemeHHﬁ.



3. 3ajaHHbIE B YCIOBHM Ka)JOH 3a7jaud OTpaHUYEHHUs HA MaKCUMalbHOE BpeMsl paboThbI
nporpaMMbl OPHUEHTHUPOBAHbl Ha MCIOJB30BAaHUE TP TIPOBEPKE PEIICHUNH YYaCTHUKOB
KoMIbIoTepoB ¢ mporeccopom Core 2 Duo 2.4 I'Tu. MIMEHHO Takoro THMa KOMIBIOTEPHI
HEOOXOJUMO HCIIOJIb30BaTh Ui MPOBEPKU PEIICHUN YYaCTHUKOB, IMPUYEM BCE pEIleHUs
JOJIKHBI TPOBEPATHCS HA OJIMHAKOBBIX KOMITBIOTEPAX.

Eciu B pacnopspkeHUU SKIOpU OKaXKYTCS KOMITBIOTEPHI ¢ JPYTHM OBICTPOJEHCTBUEM, TO
PEKOMEH/IyeTCsl YCTAaHOBUTH OIpaHMUYEHHE IO BPEMEHHU B KaXKJIOW 3a/ave B JBa pasza OoJblle,
YeM MaKCHUMaJIbHOE BpeMsi pabOThl pEIICHUs KIOPH Ha OJHOM TEeCTe, HO He MeHee | CeKyHJbI.
Hampumep, ecau ectb koMmmbioTep ¢ mporieccopom Pentium 3 866 MI'm u pemieHue >Kiopu
paboTaeT MakCUMyM 2 CEKYyHJIbl, TO HEOOXOAUMO YCTaHOBUTb OIpaHUWYEHHE, paBHOE 4
ceKkyHaaM. B cBoro odepenp, ecim ecTh KoMibioTep ¢ mpomeccopom Core 17 3 T u Bpems
paboThl pemieHus xopu paBHO 0,2 CeKyHIbI, TO cleayeT 3agaThb OrpaHHYeHHUe, paBHOE |
CEKyHJIE.

4. Pe3ynbTaTOM peIIEHUS BCEX NPEAJIOKECHHBIX 3a/ad  SIBISETCA WMCXOAHBIA TEKCT
mporpaMMbl Ha OJHOM U3 SI3bIKOB MPOTPaMMHUPOBAHUS, IPUHAUICKANIEM OCHOBHOM WM
JOTIOTHUTENIbHOU Tpymme (cM. «TpeboBaHUS K OpraHU3allid W MPOBEICHUIO PErHOHAIBHOTO
stana Bcepoccuiickoil onumnuansl MKOIbHUKOB 1o uHGopmaruke B 2011/2012 yuebHoM
roxy»). LleHTpanbHas mpeaMeTHO-MeToInYecKasi KOMUCCUsSl 10 MH(OpPMATUKE MPENOCTaBIsET
PETHOHAIBHOMY JKIOpHM MaTepuaibl IS TPOBEPKH PEIICHHH TOJIBKO IS SI3BIKOB M Cpej
MpOrpaMMHUpPOBaHUsl OCHOBHOM TIpynnbl. [Ipu ucnonb30BaHMM OpraHU3aTOpaMu PErMOHAIBHOIO
JTana SA3bIKOB M Cpel NPOrpaMMHUPOBAHMS JOMOJHUTEIBHOM TpPyNIbl HE TapaHTHUPYETCs
BO3MO>KHOCTh MOJIyYEHUS MTOJIHOTO PELIEHUs OJIMMITMAJHBIX 33a]]a4 perMoHanbHOro rana. bonee
TOT0, OTBETCTBEHHOCTh 3a IPOBEPKY pEIIeHUH UId SA3BIKOB U Cpel MNpOorpaMMHUpPOBaHUs
JIOTIOJIHUTEIBbHOM IPYIIbl OTBETCTBEHHOCTh LEIUKOM U MOJHOCTBIO HECET PETHOHAIBHOE JKIOPH.

5. TlpoBepka pelieHUN yYaCTHHKOB OCYIIECTBIISIETCS MYyT€M HCIOIHEHUS MPOTpamMMbl C
BXOJHBIMH JIAaHHBIMHU, COOTBETCTBYIOIUMH KaXIAOMY TECTy M3 TpeaiiokeHHoro lleHTpanbHOM
MIPEeIMETHO-METOINYECKON KoMHccued Mo MH(OpMAaTHKE KOMIUIEKTa TECTOB C MOCIEAYIOLIUM
AHAJIM30M TOJIY4aEMBIX B PE3YyJIbTATE ITOTO BHIXOIHBIX (DaiisIoB.

6. IlockoNbKy yYaCTHHKHU OJHMIIHAbI JOJKHBI CIaBaTh HA MPOBEPKY PEIICHUS B BUJC
HCXOJIHOTO TEKCTa MPOrpaMMbl Ha OJHOM M3 JOIYCTUMBIX SI3BIKOB MPOTPAMMHPOBAHUS, TO
IpOBEpPKAa pEIIeHUWH KaXJO0ro ydyacTHHUKAa JOJDKHA OCYHIECTBIATHCS B ClEAyHOLIei
MOCJIE0BATEIBHOCTH:

® KOMMWISIIIUS UCXOTHOTO TEKCTa TPOTPAMMBI;

® [I0CIeZI0BaTEIbHOE HCIOJHEHHE IOJY4eHHOTo eXe-daina s (ailioB ¢ BXOAHBIMHU

JAHHBIMH, COOTBETCTBYIOIIUX TECTaM M3 Ha0Opa TECTOB JJIA JaHHOH 3a1auH,



® CpPaBHCHUC PC3YJbTATOB HCIIOJIHCHHA HNPOTpaMMbl Ha KaXJIOM TCCTC C IPaBUIIbHBIM

OTBETOM.
[Tpy KOMOWIISAIIMU UCXOAHOTO TEKCTa MPOTPaMMBbI, KOTOPYIO YYaCTHHK C/Iall Ha TTPOBEPKY,
HEOOXOMMO YYHTHIBATh CIICTYIOIICE.

1) >KI-OpI/I AOJIDKHO HCIIOJB30BAaTh BIIOJIHE OIPCACIICHHBIC KOMAaHAHBIC CTPOKH IJId
KOMITWJIAAI KA peHIeHHﬁ, 0 4YE€M Y4YaCTHHUKOB CJICAYCT M3BCCTHUTH [0 Haydajla Typa. 9Ty

uHpOpPMAaLIKIO0 HEOOXO0IUMO pa3MecTUTh B [laMsTKe y4acTHHUKY, HAIPUMED, B CIEAYIOLIEM BUJIC:

Komnuasitop Komananasi ctpoka
Borland/Embarcadero Delphi 7.0 dcc32 -cc <ucxonusblii (haitm>
Free Pascal 2.4.0 fpc <ucxonmuwiit pair>

gcc -02 -x ¢ —W1, --stack=67108864
<HCXOIHBIN (aitir>

Visual C++ 2005 cl /02 /EHs /TP <ucxoausbiii haiir>
g++ -02 -x c++-W1, --stack=67108864

<HCXOIHBIN (paitir>

GNU C 4.4.2 (MinGW)

GNU C++ 4.4.2 (MinGW)

JKropu nmeer npaBo U3MEHATh KOMaH/bl KOMIIWIALIMY PEIICHUN B IIPOLIECCE MPOBEACHUS
COPEBHOBAHM, HO YYaCTHUKHU OJIMMITHAJIBI JJOJDKHBI OBITH 00513aTEbHO POUH(OPMUPOBAHBI 00

9TOM IIEpCJa HaYaJIOM Typa.

2) Pasmep (aiia ¢ UCXOJHBIM TEKCTOM TPOrpaMMbl HE JOJDKCH MpeBbIaTh 256
KHUI00aiT. Bpemss KoMOWIALMU MporpaMMbl He JOJDKHO IPEBBIIATh OJHOW MUHYTHI. B ciydae
HapyLICHUs. 3TUX OrPaHMYEHUH pelleHHe YYacTHHKA CUUTAETCS HENpPaBWIIbHBIM WM HUKaKHUe
0aJuTel 3a 9Ty 3a/1a4y YYaCTHUKY He HauucIstoTces. MHpopmanms 06 ITHX OTpaHUYCHUSAX TaKKe

JOJKHa OBITh pa3MerieHa B [laMsiTke yuacTHUKY.

3) [Ilpwm WcnoJgHEHHH MPOTPAMMbI HA KKIOM TECTE, B MEPBYIO OYEPEllb, KIOPH JTOIDKHO
OTpeeNnTh, HApyIIAITCA JIU 3aJJaHHbIE B YCIIOBUU 3TOM 3a/1a4ll OTpaHUYEeHMs Ha BpeMs paboThl
IIPOrpaMMbl Ha OTIEJIBHOM TECTE€ M pa3Mep JIOCTYIIHOM INporpaMMe NaMmsATH B Ipolecce €€
UCTIOJIHEHUS. B ciyyae HapylieHns Ha3BaHHBIX OTpaHUYEHUH OaIbl 32 3TOT TECT YYaCTHUKY HE

Ha4YUCJIIAOTCA.

Ecnu ykazaHHble BBILIE OIPAaHUYEHHUS B MPOIECCE UCIIOIHEHUS MPOTPaMMBbI C BXOJAHBIMU
JaHHBIMH, COOTBCTCTBYIOIIUMHU KOHKPETHOMY TECTY, HC HApPYIIArOTCA, TO IMOCJIC 3aBCPLICHUA
WCITOJTHEHHS TIPOTPaMMBbl OCYIIECTBIISIETCSI MPOBEPKA MPABMIIBHOCTU MOJTYyYEHHOTO OTBETa. JTa
MPOBEPKAa MOXKET OCYIIECTBIIATHCS KaK MyTeM CpaBHEHHS MOJIYYEHHOTO BBIXOJHOTO (aiina ¢
(I)aﬁJIOM BBIXOJAHBIX OAHHBIX HN3 TECTOBOT'O Ha60pa JaHHBIX, TaK MW C HCIIOJb30BaHHUCM
MPEAOCTABIAEMBIX IIEHTPATLHON MPEAMETHO-METOAMYECKON KOMHUCCHEH 10 HWH(POPMATHKE

MPOBEPSIOUIMX TMPOrpaMM, €CIAM JJsi MPOBEPKU pEIIeHUH YYaCTHUKOB HCIOJIb3YEeTCs



CHeMaTM3UPOBAHHAS TIPOTPaMMHasl cpesia COPEBHOBAaHUI ¢ BO3MOYKHOCTh IIPOBEPKHU PEIICHUH B

ABTOMATHYCCKOM PCIKUMC.

4) Bce mnpejacTaBieHHbIE Ha TPOBEPKY PELICHHS YYaCTHUKOB CHadYaiga JIOJDKHBI
MPOXOAUTH MPEABAPUTEIHLHOE TECTUPOBAHUE HA TECTE WJIM T€CTax M3 yCcIoBuUs 3anauyu. Ecnu Ha
ATUX TECTaX pEIICHHE Y4YaCTHHKA BBIJACT MPaBUJIBHBIA OTBET, TO TOIJAa 3TO pEUICHUE
MPUHUMAETCS KIOPH Ha OKOHYATENIbHYIO IPOBEPKY Ha BCEX TeCTaxX M3 3aJlaHHOr0 Habopa TeCTOB
JUISL 9TOM 3a7auu. B mpoTHUBHOM ciyyae, pelieHne y4acTHUKA CUMTAETCS HEBEPHBIM, U 32 HEro

YYaCTHHUKY HE HAUUCIIAIOTCS KaKue-InOo Oalibl.

IIpu npoBepke pelIeHUH YYaCTHHUKOB C HCIOJIb30BAaHUEM IIPOIPAMMHOM IIPOBEPSIOLICH
CHUCTEMBI IpPOLECC INPEABAPUTEIBHON IPOBEPKH OCYIIECTBIAECTCS B TEHYEHHME Typa IO Mepe
IIOCBUIKM DELIEHUI Ha CcepBep COpEeBHOBaHUU. Pe3ynbTarhl Takoil NpPOBEPKH COOOILIAIOTCS
YYaCTHUKY Cpa3y IIOCIE€ €€ 3aBepllieHus. B 3aBHCHMMOCTH OT BO3MOXKHOCTEH NpPOBEPSAIOIIEH
CHUCTEMBbl Ha OKOHYATEJIbHYIO INPOBEPKY MOKET NPUHHMATBHCS JIMOO IOCIEqHee MpoIIeee
IIPEBApUTEIILHOE TECTUPOBAHHE PELICHHE OJHOW M TOH ke 3amaud, au0o TO, KOTOpOe OH
JIOJDKEH yKas3aTbh. B mo0oM cirydae, y4aCTHHK OJMMITHAABI JOJDKEH OBITh MPOWH(GOPMHUPOBAH 10
Hayaja Typa, KakuM oOpa3oM OyJeT OmpeAessaTbcs pelleHHe, NPUHUMAeMOe CHCTEeMOM st
OKOHYATeIbHOM MpoBepku. OTy HH(OpMALUIO Takke cieayeT pasMecTutrh B [lamsaTke

YYaCTHHKY.

5) OkoHuarenbHass MpOBEPKa ©  OICHMBAaHHE PEUICHHH  YYaCTHHKOB  MOXET
OCYIIECTBIIATHCS JTUOO MOCIIe OKOHYAHUS Typa, JINOO BO BpeMs Typa, €CIIM UCIIOJIb3yeMasi KIOpU
cpela MpOBEIEHUSI COPEBHOBAHUM MO3BOJIAET 3TO JeiarThb. MITOrM Takol NMPOBEPKH SIBISIFOTCS
IpeBapUTENbHBIMU U JOBOAATCS WHAMBHUIYalTbHO IO CBEICHUS KaXKIOIO YYAaCTHHKA TOJBKO

IIOCJIE 3aBEPILEHNUS Typa.

B 3akioueHue cruenyeT OTMETHTb, 4YTO pPE3YJbTaTOM MHOTOKPAaTHOIO MCIIOJIHEHMS
IporpaMMbl YYaCTHHKA C OJJHUMU U T€MH K€ BXOJIHBIMU (aillaMHu JOKHBI OBITh OJMHAKOBBIE
BbIXO/HbIE (DaliIbl, BHE 3aBUCUMOCTH OT BPEMEHM 3aIlycka IpOrpaMMbl U €€ MPOrpaMMHOIO
OKpY’KEHHs. PernoHanpHOE XKIOpU BIPABE MPOU3BECTH HEOIPAHMYEHHOE KOJIMYECTBO 3aIlyCKOB

nporpaMmbl Yy4aCTHHUKaA U BBIGpaTB HaI/IXY,Z[H_II/Iﬁ PE3yibTaT IO KaKAOMY U3 TCCTOB.

2.2. XapakTepUCTHKA TECTOB I KOKIOU 3a1auH

KoMmriekT TecToB I KakJOW 3agaud  pa3padaThlBaliCs TaKHUM O00pa3oM, YTOOBI
PErMOHANILHOE KIOPM MOTJI0O B MAaKCHUMaJbHOW CTENEHH OLIEHUTh BCE BO3MOXHBIE THIIbI
QITOPUTMOB, KOTOpPbIE MOTYT OBITh HCIONB30BAaHBI B  PEIICHUSX YYACTHUKOB, U

npoauddepeHIUpoBaTh NOJyYeHHbIE YYACTHUKAMH PELEHUs M0 CTENEHH WX KOPPEKTHOCTH U



¢ dexTuBHOCTH. B 00mIeM ciayyae B KOMIUJIEKTE TECTOB BBIJCNAIOTCS CIEAYIONUIUE TPYIIIbI

TCCTOB.
1)
2)

3)

4)
5)

MIPOCTHIE TECTHI;
TECThl Ha YaCTHBIC CJydau, IMO3BOJISIONIME BBIIBHUTH OCOOCHHOCTH HCIIOIBh3YEMBIX
AITOPUTMOB;

o01ire TecTbl (IOCTATOYHO CiIy4yailHble TECThI, pa3HbIe MO pa3MEpy: OT MPOCTHIX
TECTOB JIO CJIOKHBIX);

TECTBHI, MPOBEPSIONINE HATUYHE IBPUCTHUK B AITOPUTMAX;

TECThl MAaKCUMaJbHOM pa3MEepHOCTH (TECThl C HCIOJIb30BAHMEM MAaKCUMAaIbHBIX
3HAUYEHUH BXOJHBIX [EPEMCHHBIX, IIO3BOJISIONINE OLCHUTh AP (PEKTHBHOCTH
MPEJIOKEHHBIX aJITOPUTMOB WM WX PabOTOCIOCOOHOCTh TMPH MaKCUMaJIbHOU

pa3MepHOCTH 3aj1aun).

KonmuecTBo TeCTOB ISt KaXKI0H 3aaull pa3InyHO U HaxoauTcs B auanazone ot 20 go 50.

®daiinn ¢ TectoM Ha3zbIBaeTcsl «XY» U HAaXOOUTCSA B Karamore tests. TecThl M KaXKIou 3agayud

IMPOHYMEPOBAHbI OT 1 J0 N, rac N — KOJHMYECTBO TECTOB K 3agaue. dann ¢ IIpaBUJIbHBIM

OTBETOM Ha COOTBETCTBYIOIMU TecT Ha3biBaeTcad «XY.a». 3nech XY — JBY3HAYHBIH HOMED

TeCTa, JONOJHEHHBIA MpH HEOOXOAMMOCTH BeAyluM Hyiem. Hampumep, ¢aitn ¢ cenpMbiM

TecToM HaszbiBaeTca «07», a ¢ailn ¢ nmaTHaguaTbiM TecToM — «15», ¢daiin ¢ npaBUIBHBIM

OTBETOM Ha CEAbMOM TECT Ha3bIBAETCS «07.3», (baﬁn C MMpaBHUJIbHBIM OTBCTOM Ha MATHAOIATHIN

TecT — «15.a».

KonunuectBo TCCTOB, IOATOTOBJICHHBIX IJIA KaXKJ101 3aauu, NpeACTaBJICHO B Ta6J'II/II_Ie

HUXKCE.

3amaua KoaundecTBO TECTOB
1. Hannu 20
2. Kpyrsrit cron 20
3. IoBpexaennbrii XML 20
4. Urpa ¢ uncnamu 25
5. Kongunuonep 20
6. [Ipa3gHUYHBIN Y)KUH 50
7. Kocmuueckuii kerenb0an 50
8. Abracadabra 20

Kax yxe Obl710 CKa3aHO BBINIE, HAOOPHI TECTOB IS KAXKJIOW 3a/Jaud pa3pabOTaHbl TaAKUM

06p&30M, YTOOBI JKIOpHU MOTJIO B MaKCHMAaJIbHOM CTENeHU OLICHUTh BCC BO3MOXXHBIC THUIIBI

AJITOPUTMOB, KOTOPBIC MOTYT OBITE HUCIIOJIBb30BAaHbI B  PCHICHUAX Y4aCTHUKOB, n

npoauddepeHIUpoBaTh NOJyYeHHbIE YYACTHUKAMH PELEHUs M0 CTENEHH WX KOPPEKTHOCTH U



s dextuBHOCTH. ClenyeT 3aMEeTUTh, YTO MPABHIbHOE, HO HE 3(P(HEKTHBHOE pelIeHUEe 3aJadu
MOXeT Habupatb opueHTHpOoBOUHO 30-70% OaoB.

Hwxe s kaxaol 3a7auM ONMMCaHbl HEKOTOPhIE OCOOCHHOCTU OIICHUBAHUS BO3MO>KHBIX
pCLICHHI YYaCTHHUKOB C HCIIOJB30BAaHHEM IPEIUIOKCHHBIX L[eHTpalbHOW MEeTOIU4ecKoit
KoMHccueil HabOpOB TECTOB, KOTOPBIC OYAYT MOJIE3HBI YWICHAM JKIOPH M TIOMOTYT JIYYIle TIOHSTh

CHUCTEMY OLICHUBAHUS 3TUX 3aJ1a4.
3anaua 1 «lamam»

JIiist IpOBEPKM PEICHUI JaHHOM 3a/1a4d BBIIECIICHBI JABE TPYIIBI TECTOB, OTIHYAFOLIAECS
OrpaHUYCHUSMH Ha YUCia @ u D:
1) Tectsl, i kotopeix 1 <a, b <1000 (rectsr 1 — 10);
2) Tectsl, ams kotopsix 1 <a, b <10° (tectsr 11 — 20).
Belmeonucantplii  HA0OpP TECTOB IO3BOJISCT IMOMHMO MOJHBIX PEIICHUI OLICHHBATh

YaCTUYHbIC PEIICHHS, BBICICHHBIC B YCIOBUH 3aa4H,
3agaua 2 «Kpyrabliii cTom»

HabGop TecToB i naHHOW 3a1auyd IMO3BOJISIET MOMHMO TIOJHBIX PEIICHHH OIICHWUBAThH
CIICIYIOIIME YaCTUYHbIC PEIICHUS 3aaun:

1) pewenus, BepHO paboTaromiue s cirydas: 2m = n;

2) pelieHus1, BEpHO paboTaroiue 1y ciaydas: 2m < n;

3) pemieHus, BepHO paboTaroiiye A1 ciydas: 2M > N U N — 4YeTHOE YUCIIO;

4) pemieH¥s, BEpHO paboTarolye I ciydas: 2M > N 1 N — HEYETHOE YHCIIO.

Kaxoe n3 3TMX 4aCTMYHBIX peleHni HabupaeT no 25 Gaios.
3agaua 3 «IloBpexxaennnrii XML

Jlnist IpOBEpKH peIIeHU JTaHHOHM 3a/Ja4¥l BBIACICHBI TPU TPYIIBI TECTOB, OTIHYAIOIIAECS
BUJIOM MOTy4eHHOU [1eTpoBbIM CTpOKH:
1)  TecTbl, B KOTOPBIX MCXOAHAs CTPOKAa MOXET OBITh IMpeoOpa3oBaHa B KOPPEKTHYIO
XMVL-cTpoky 3aMeHO# 0HOM OyKBBI Apyroi (Tectsl 1 — 10);
2)  TecThl, B KOTOPhIX HCXOJHAas CTPOKA MOXXET OBbITh MpeoOpa3oBaHa B KOPPEKTHYIO
XML-cTpoky 3ameHol apyrux cuMBoiioB (Tectsl 11 — 20).
Beoieonucansupiii Habop TECTOB MO3BOJISIET MOMUMO TIOJIHBIX pPELICHUH OLIEHUBATh
YaCTUYHBIC pEIIeHUS JJaHHOW 3a/la4yd, KOTOphIE BOCCTAaHABIMBAIOT WCXOIHBIE CTPOKH,

COCTOAIIUE U3 TETOB.



3anaua 4 «Urpa ¢ yuciaamMmw»

JInst IpOBEPKH PENIEHUH JaHHOW 3a/1a4M BBIICICHBI TPH IPYIIIBI TECTOB B 3aBUCUMOCTH OT
OrpaHMYCHUH HA KOJMYECTBO (HIICK N:

1) Tecthl, g kotophix 1 <n <15 (tector 1 — 10);

2) TecThl, it KOTOpbIX 16 <n <200, (tectsr 11-25).

Brlmeonucanuplii HA0Op TECTOB TO3BOJISIET TMOMHMMO IIOJIHBIX PEIICHUN OIEHUBATh
JaCTHYHbBIE pEIICHUS JTaHHOW 3aJa4d, B KOTOPBIX COXPAHSETCS IOIAMHOMECTBO YHCEI,

COOTBETCTBYIOIIUX YK€ BHIOPAHHBIM (PHUILIKAM.
3anaua 5 «Konaunuonep»
st mpoBepKM peleHnid JaHHOW 3aja4 UCIIOJIb3YETCs OJIHA IPYyIIa TECTOB.
3agaua 6 «IIpasaHUYHBIN yKHMH»

JI71st IpOBEPKHU PELICHUI JaHHOW 3a1a4K UCTIOB3YIOTCS IBE IPYIIIbI TECTOB.

Belmeonucantplii  HA0OpP TECTOB IO3BOJISET IMOMHMO MOJHBIX PEIICHUIH OLICHHBATh
CIICIYIOIIME YaCTUYHbIC PEIICHUS JaHHOW 3a/1a4u:

1) pemieHus, KOTOPbIC KAXKIBII pa3 CO3/1al0T HOBOE OJIOI0;

2) pelieHus, KOTOPbIC BBIIAOT MPABUIBHBIH OTBET TOJIBKO MPH Ny = 1.

3anaua 7 «KocMu4eckuii kereab0an»

Jns mpoBepKM peleHud JaHHOW 3aJadd BBIICIECHBI YEThIpE TPYIIBI TECTOB. ['pyIIIbI
OTJMYAIOTCS OTPAaHUYCHUSAMH, HAKJIAJAbIBACMBIMH HA YHCIO N, W BBIIOJHEHUEM WM
HEBBITTOJTHEHHEM YCIIOBUS Vy = 0:

1) Ttectsl, A kotopbix 1 <n <1000 u Vi = 0 (tectsr 1 — 10);

2) Tecthl, it KOTOpbiXx 1 <N <1000 u vy # 0 (tector 11 — 20);

3) Tecthl, s kotopsix 1000 < n <200 000 u vy = 0 (tectsr 21 — 30).

4) rectsl, st kotopsix 1000 < n <200 000 u vy # 0 (tectsr 31 — 50).

Belieonvcanupiii Ha0Op TECTOB TMO3BOJISIET MOMUMO TIOJIHBIX PEHICHUH OIICHUBATh
CIIEAYIOIIME YaCTHYHBIC PEIICHHS JaHHOM 3a1auu.

—  pellIeHNs], HMEIOIIIE ACHMITOTHYECKYIO CII0KHOCTb AIrOPUTMA IOPSAKA N’

—  pelleHHs], UMEIOIINE ACUMIITOTHYECKYIO CJIOXKHOCTh aJIrOpUTMa Mopsijika N,

—  peIIeHHs, UMEIOIINE aCHMIITOTHYECKYIO CJIOKHOCTh aaropuTMa mopsaka n log n.

3anaua 8. «Abracadabra»

J1yis IpOBEpKH PEIICHHI TaHHOM 3a7a4H BBIZAEICHBI JBE IPYIIIBI TECTOB B 3aBUCHMOCTH OT
OTpaHUYECHUI HA Yyucaa N U M:

1) Tectsl, B koTOphix 1 <N <100, 1<m <100 (tects 1 — 6);



2) Tecthl, B KOTOpbIX 100 < n mam 100 <m (tector 7 — 20);
BrimmeonucanHplii HA0Op TECTOB TO3BOJISIET MOMHMMO IIOJIHBIX PEIICHUN OIEHUBATh
YaCTUYHBIC PEIICHUS JAHHOW 3aJa4d, B OCHOBY KOTOPBIX TOJIOKEH TOJHBINA mepedop Bcex map

«CTPOKaA—3aIpocH».
3. Cucrema OICHUBAHUSA pemeﬂm‘i Y4aCTHUKOB

Cucrema OLIEHMBaHUS PEIICHUM KaXI0M 3a/1ayi OCHOBAHA HA CIAEAYIOIIMX MOJOKEHUSAX:

1. Pemrenue kaxnoil 3amaunm oneHuBaeTca u3 100 OamioB, TO €CTh, MaKCHMAaJIbHOE
KOJIMYECTBO 0aIOB, KOTOPOE YYACTHHUK MOYKET TMOJYYUTh 3a MOJHOE pEIICHUE KKION 3a1auH,
coctasisgeT 100 Oaios.

2. OOmast oOmeHKa 3a pemeHHe OTIACNbHOW 3aJa4d  KOHKPETHBIM  YYaCTHHKOM
CKJIQ/IBIBAETCS U3 CYMMBI 0aJUIOB, HAYUCICHHBIX €My MO pe3yibTaTaM HCIOJIHEHHs BCEX TECTOB
13 Habopa TEeCTOB JIJIs 3TOM 3a/1aud B MPOIIECCE OKOHYATEILHOMN MPOBEPKU BCEX PEIICHHH MOCIIe
Typa.

3. WTOroBhIi pe3ynbTaT KaKIOr0 YY9acTHUKA TOJCYUTHIBACTCS KaK CyMMa IOTYYCHHBIX
9TUM YYaCTHUKOM OallJIoB 3a pelIeHHe KaKJOW 3a/Jayl Ha MepBOM U BTOpoM Typax. C ydeTom
TOro (paxkTa, 4TO Ha KAXKIOM U3 JBYX TYpOB IpeiJiaraercs Mo 4eThIpe 3aJauu, TO MaKCUMalIbHO
BO3MOKHOE KOJIMYECTBO 0aIOB, KOTOPOE MOXET HaOpaTh YYaCTHUK IO UTOTAaM PErHOHAIBHOTO
sramna, cocranisget 800 OayioB.

Hna  npenmoxeHHblx  LleHTpasibHOM  IPEAMETHO-METOIMYECKOM  KOMHUCCHEM IO
uH(pOpMaTHKE 3a]a4 PETHOHAIBLHOTO dTama OIeHKAa IS KaXKJIOrO TeCcTa M3 KOMIUIEKTa TECTOB

JUTSL KXKJIOM 3a7a4d SBJISIETCS] OJTMHAKOBOM. B Tabnuile HUXKe 3TH OLEHKH MPECTABICHBI.

3apaua KosmnuecTBo TecToB Ouenka Tecra
1. Hanam 20 5 6ansoB
2. Kpyraslit cron 20 5 6amioB
3. IoBpexxnennsiii XML 20 5 GaioB
4. Urpa ¢ uncnamu 25 4 Ganna
5. Konpunmonep 20 5 6amioB
6. [Tpa3THUYHBIA Y>KUH 50 2 damna
7. Kocmuueckuii kerenb0aH 50 2 Gamra
8. Abracadabra 20 5 6anoB

OxkoHYaTenbHbIC PE3yIbTAThl MPOBEPKH PEIICHUN BCEX YYACTHHUKOB (PUKCHUPYIOTCS B TPEX
UTOTOBBIX Tabmumax — nans obOydaromuxcs 9-x, 10-x m 11-x kmaccoB. Kaxknmas Ttabnuia
MPEACTAaBISIET COOOW pPAaH)KUPOBAHHBIM CIHCOK YYAaCTHUKOB COOTBETCTBYIOIIMX KJIACCOB,

pacroIOKEHHBIX MO0 Mepe YObIBaHHS HAOpAaHHBIX MMM OajoB. YYACTHUKHU C OJUHAKOBBIMU



OaymtaMu pacriojararoTcsi B andaBUTHOM Topsyke. Ha ocHoBaHMM ATHX TaOJIWIl perHOHAIBHOE
JKIOPU IPUHUMAET pEUIeHHE O MOOEAUTENAX U MPU3EPaX PETMOHAIBHOIO dTana OJUMIIMAAbI 110

KaKJOMY KJIACCy C YUETOM KBOTBI, YCTAHOBJIEHHOM OpPraHM3aTOpOM PErMOHAIbHOIO JTara.
4. ABTOMaTH3alMs NMpPoIecca NPOBEPKH U OLICHUBAHMS PellleHUii y4aCTHUKOB

CyIIecTBYIOT pa3JIndHbIe CIOCOOBI MPOBEPKHU PEIICHH YY4aCTHUKOB. ECiu Mo yCIoBHIO
3a/1a4¥l e PeIICHHEM JIOJDKHA OBITh MporpamMma, TO CaMblil MPOCTOM CIOco0, HO B TO Ke BpeMs
CaMblil TPYAOEMKHUH, 3aKJIF0YAETCS B MOCIEAOBATEIbHOM 3aIlyCKE IPOBEPSIEMON NMPOrpaMMBbI Ha
KaKIOM TECTE U3 3a/laHHOT0 KOMILUIEKTa TECTOB AJisi 3ToW 3amauu. Jlis 3Toro crmoco0a BIOJIHE
JOCTaTOYHO HMETh I Kaxaoro Ttecra ¢aill ¢ BXOAHBIMA JAaHHBIMH u  ¢dain ¢
COOTBETCTBYIOIIMMHU BBIXOJHBIMH JTAHHBIMH. ECIT y4ecTbh, UTO JUIS KaXKJIOH 3a1a4u 3TH (ailiibl
MPEAOCTABIIAIOTCS PETMOHATIBHOMY JKIOPH LEHTPAIbHOM MPEeIMETHO-METOANYECKON KOMHUCCHUEN
no uHGOpMaTUKE, TO WIEHBI JKIOpPU BIOJHE MOTYT CIPABUTHCA C 3ajaueld MPOBEPKHU pelIeHUi
YYaCTHUKOB TaKUM «PYYHBIM» CIIOCOOOM TpPH HAJWYUU JIOCTATOYHOTO KOJIMYECTBA UJICHOB

JKIOPU.

KoneuHo, ommcaHHBII CMOCOO AOCTaTOYHO TPYAOEMKHH, HO TOT (pakT, 4TO penieHus
YYaCTHUKOB CHa4aJla IIPOBEPSIOTCS HA OJHOM WJIM JIBYX TE€CTax M3 YCJIOBHSA 3aJa4M, U TOJIBKO B
ClIy4ae YCIELIHOTO MPOXOKIEHUs dTUX TECTOB PELICHUE Jajiee IPOBEPSAETCA Ha BCEX TECTax U3
3aJJaHHOTO Ha0opa, B OIPE/IeIEHHOM CTENIEH! YMEHbIIAeT 00beM HeoOXxoumMoi paboTel. Tem He
MEHEE, BBIXOJOM M3 CO3/IaBIIErOCs IOJOKEHHUsS SBJIETCS aBTOMATH3allMs IIpolecca MPOBEPKU
peleHni y4aCTHUKOB.

B Hacrosmee BpeMs BO MHOTMX PETHOHAaX YK€ YCIEIIHO HCIOJIB3YHOTCS
CHeLHaTU3UPOBAHHBIE CUCTEMBI ITPOBEACHUS Pa3IMYHBIX COPEBHOBaHMMN 10 nHpopmatuke. OHU
WCITOJIB3YIOTCSI KaK MPH MPEABAPUTEIBHON ITPOBEPKE PEHICHUN YYAaCTHUKOB BO BpEMS Typa, TaK
U NPU OKOHYATEIBHOM IPOBEPKE, KOTOpas OCYIIECTBIAECTCA IOCIE 3aBeplieHus Typa. boriee
TOTO, yXe Je-(pakTo copMUpoBaNIKCh BIOJIHE ONpEIeTIeHHbIe K HUM TpeOOBaHUSI.

B wactHOocTH, B 1mpouecce IpEeABAPUTEIBHOW IIPOBEPKU PEIICHUM YYaCTHUKOB,
MIPEACTABJICHHBIX B BHUJE MPOrPaMM, TAaKHE€ CHCTEMBI JOJDKHBI ITOCIIEIOBATEIBHO BBINOIHATH
CIEeyIoIre TeUCTBUA:

1) CxoMnwIMpoBaTh MPOTpaMMy YYacTHUKA, HUCIIONB3ys TNpUBEICHHYIO B [lamsTke
YYaCTHUKY KOMAaHAy i1 COOTBETCTBYIOLIETO s3bIKAa IpOrpaMMupoBaHus. Eciv KoMmwsanvs
IPOrpaMMbl Y4acTHUKA 3aBEpIIAETCS HEYJayHO, YYaCTHHUKY cooOmaercst pesynbrar «Oumoka
KOMIWIALMW». BO3MOXKHO NMpPENOCTAaBIEHNE YYACTHUKY BBIBOJA KOMIIMJIATOpPA B CTaHAAPTHBIN
MOTOK BBIBOJIA M CTAHAAPTHBIN MOTOK omMOOK. Eciyu koMnuisnus 3aBepiiniach yCIeHo, TO

Jlajiee IporpaMma IpoBepsIETCs Ha TECTAX U3 IpUMeEpa.



2) OcylecTBISTh MOCIEA0BATEILHYIO IPOBEPKY MPOrpaMMBbl YYaCTHHKA Ha BCEX TECTax
u3 mpumepa. [IpoBepka Ha OJHOM TECTE€ OCYIIECCTBISETCS CIEAYyIOMUM oOpa3oM. B mycroii
KaTaJIOT KOMUPYETCS MCHOJHIEMbIH (aiil mporpaMMbl YYaCcTHUKA W TECTOBBIA BXOIHOW (haiii.
TecroBblil (aill 1OMKEH HMMETh HMs, yKa3aHHOE B YCJIOBUM 3ajgauu. Jlamee mporpamma
YYaCTHHMKA 3allyCKaeTcs, W IPOBEpAIOLIas CHCTEeMa OTCIIEKHMBAET COOJIIOJIEHHE MPOrpaMMoin
CYLIECTBYIOIIUX OIPAaHUYEHUH, CBSI3aHHBIX C 3allpETOM HA CO3/IaHHE KaTaJlOTOB U BPEMEHHBIX
¢aiinoB npu paboTe MporpamMmbl, OCYIIECTBICHHE YTCHHUS M 3alICH BEKTOPOB MPEpBIBAHUH, a
TaKXke Jr000€ UCIOJIb30BAHUE CETEBBIX CPE/ICTB M BBIIIOJIHEHUE IPYTUX JEHCTBUNA, HAPYIIAIOLIUX
paboTy caMoii IPOBEPSIOLIEH CUCTEMBI.

3) Oo0ecrneynBaTh KOHTPOJIb BPEMEHHM pabOThI TPOrpaMMbl YYacTHHKa H o0Obema
ucronbp3yeMor namatu. Ecnu BpeMst paboThl IporpaMMBbl MTPEBBICHIIO OTPAHUYEHUE, YKa3aHHOE
B YCJIOBHUM 3a/layd, BBIIOJIHEHHE MPOrpaMMbl YYaCTHUKA IIPEPHIBAETCSI U YYaCTHUKY
otmpasinsiercs coobmenue «llpeBbimieHo Bpemst paboThl». Ecim KOIMYECTBO HCIONIB3YeMOMH
NaMATH MPEBBICUIIO OIPAaHUYEHUE, YKA3aHHOE B YCJIOBUU 3a/1ayM, TO BBIIIOJHEHUE MPOrPaMMBI
YJaCTHHKA Tak)K€ TNPEphIBacTCs W YYaCTHHKY OTIpaBisieTcs cooOmenue «lIpeBblen
MaKCUMaJIbHBII 00bEM HCII0JIb3YEeMOM MaMSATH.

4) TlpoBeputhb, co3jajia JId IPOrpaMMa YdYacTHHKa W CaMOCTOSTENIbHO oOpadoraia
UCKIIIOUMTENbHYI0 cuTyauuto (exception). Ecaum mnporpamma yyacTHHKa co3jana |
CaMOCTOSITENIbHO He o0paboTajla HCKIIOUUTENBbHYI0 CUTyaluio (exception), BBIIOJHEHUE
OporpaMMbl y4acTHUKA IpepbIBaeTCsl M YYacTHUKY OTHpaBisiercs coobmenue «Ommuoka
BPEMEHHM HUCIIOJIHEHUS».

5) TIlpoBeputh, 3aBepuiMia M MpOrpaMMa ydacTHHUKA pabOTy C HYJEBBIM KOJOM
Bo3BpaTa. Eciam mporpamma ydyacTHHKa 3aBepuinyia paboTy € HEHYJIEBBIM KOJOM BO3Bpara,
YYaCTHUKY OTHpaBisieTcs: cooOuienne «Omunoka BpeMeHH HCTIOTHEHUS.

6) IIpoBeputh, co3ana ju MporpaMMa y4acTHHKA B KaTalore, B KOTOPOM OHa ObLia
3allyllleHa, BBIXOJHON (Qailll ¢ uMeHeM, yKa3aHHbIM B YCJIOBHM 33/ayd, €CId Iporpamma
y4acTHHUKa 3aBepllnia paboTy 3a OTBEEHHBIN MEPUOJI BPEMEHH, HEe MPEeBbICHIIa MaKCUMaIbHBIN
o0beM MaMATH U 3aBeplinyia paboTy ¢ HYJIEBbIM KOAOM Bo3BpaTa. Ecnu daiin ¢ yka3aHHBIM
UMEHEM He HailJleH, y4acTHHMKY oThpaBisercs cooOmeHue «Ommubka (opmarta BBIXOIHBIX
naHHbIX». Ecim BeIXoHOM (haiis co3man, TO OCYIIECTBIISIETCS TPOBEPKA €ro KOPPEKTHOCTH. J[iis
ATOr0 UCHOJB3YeTCs COOTBETCTBYIOIIAs MPOBEPSIONIAsl Mporpamma, KOTopasi MpeJoCTaBseTCs
OpraHM3aTOpaM PETMOHAIBHOIO ATala LEHTPAIBHON MPEIMETHO-METOANYECKON KOMUCCUEN MO
UH(pOpPMAaTHUKE.

7) CooOumTh y4aCTHHUKY O pe3ylibTaTax MpPOBEPKH ero mporpammsl. Ecim mporpamma

Y4yaCTHHKa BBIIACT HpaBI/IHBHHﬁ OTB€T Ha BCEX TECTax M3 IPUMCPA, TO OHA MOXKET OBITE



IPUHATA HA OKOHYATEJbHYIO IMPOBEPKY. B 3TOM cilyuae yyacTHUKY OTIpaBisieTcsl cOOOIIeHne
«IIpuHATO Ha MPOBEPKY», a TECTUpPYIOLIas CHCTEMa 3allOMUHAET pEIICHHE Y4YacTHHKA Kak
IOCJIEIHEE TIPUHATOE pElIeHWE 10 JaHHOM 3ajadye. B NIpOTMBHOM cilyyae y4aCTHUKY
OTIIpaBIsieTCSd COOOILIEHHE B COOTBETCTBUM C ONHCAaHHBIMM BbllIe MpaBuiamu. Ilpu sTom
YYaCTHHKY IOMMMO THUIIAa OIIMOKM COOOLIaeTcs HOMep TecTa U3 IpuMepa, Ha KOTOPOM

MPOMU30I1ILIA OLITHOKA.

[Ipy oOKOHYaTeNbHOH MpOBEpPKE pEIIeHUH YYacCTHUKOB, IPEACTABICHHBIX B BUJE
nporpaMM, KOTOpasi OCYILECTBIIIETCS TMOCJe Typa, MPOrpaMMHAasi CHUCTEMa IPOBEICHUS
ONIUMITHA]] 110 UH(OPMATHUKE JODKHA MPOBEPUTH HA OCHOBHBIX TECTAX IOCIEIHEE NMPUHITOE Ha
IPOBEPKY pEIIeHUE YYaCTHUKA IO KaX10i 3anave. BeimonHsemble cucteMoil GyHKIMU B 3TOM
cjlydyae BO MHOI'OM IOBTOPSIIOT BbllIeonUcaHHble. OJJHAKO NMPU BO3HUKHOBEHUH JIFOOOH OIIMOKH
BMECTO OTIIPABKH YYaCTHUKY COOOIICHUS, CHCTEMA MPOCTO MIOMEYAET TECT KaK HE MPONICHHBIN.
Kpome Toro, mo pe3ynbTaraM OKOHUATEIbHON MPOBEPKU CUCTEMa HAYHCISET yYACTHUKY Oaslibl
3a YCHEIIHO MPOIEHHBIE TECTHI.

Jlis ynpouieHus Ipolecca HCHOJIb30BaHUS CUCTEM, aBTOMATU3UPYIOIIMX IPOBEPKY
pelIeHnii y4acTHUKOB, lleHTpanbHas NpeaMeTHO-METOAMYEecKass KOMHUCCHS TPEIOCTABISET B
PacCToOpsHKEHUH  PErHMOHAJIBHOTO JKIOPH CIIEHUATBHO pa3paboTaHHBIC IS KaXIOW 3aJa4u
IPOBEPSIOLINE TPOrPaAMMBI.

[TpoBepsitomast mporpamMma JJisi KaXJIOW 3aJaydl HAaXOAWUTCS B IalKe C HOMEPOM 3TOM
3amaun b0 B (aiine «check.dpry», mbo B daiine «check.cpp». Ins xommunsiuu daiina
«check.dpr» cnenyer wucnons3zoBats komnuiasitop Borland Delphi. Kpome Toro, mpu ee
UCTIOJIHEHUHM MCIIONb3yeTcss OuOnMoTeKka [uis MpoBepsArolmMx mnporpamm testlib, kotopas
cozepxutcs B manke «lib» B daiine «testlib.pasy. s kommusinuu daitna «check.cppy» moxHO
ucnonp3oBate GNU C++ wmmu Visual C++. Hcnosnp3yemas B 3TOM ciydyae OuOInMoTeKa
«testlib.hy» taxxe comepsxutcst B mamke «liby.

3amyck NpoBepsIOIIEel MpOrpaMMbl OCYIIECTBISIETCS CIEAYIOIMM obpazoM. B mycroii
KaTaJIor HEeOoOXOAMMO CKOIHPOBAaTh MPOBEPSIONIYI0 MpOrpamMMmy, BXOAHOH aiin, oTBeT aus
KOTOPOTO CJIEAYyeT MPOBEpHUTH (input), BRIXOAHOW (aiia, CO3JaHHBIM MPOrpaMMON yYaCTHHKA
(output) u ¢aitn ¢ npaBwIbHBIM OTBeTOM (answer). Ilocie »Toro mpomepstomas mporpamma
3aIycKaeTcsi ¢ TpeMsl mapamMeTpamMu KOMaHJHOM CTPOKM — BXOAHOM (aii, BHIXOAHOM (aiin u
(aiin ¢ mpaBUIBLHBIM OTBETOM.

[Tporpamma 3aBepiiaeT CBOO paboTy ¢ OTHUM H3 TPEX BO3MOXKHBIX KOJIOB Bo3Bparta: () —
OTBET YYaCTHHMKA SBIISIETCS TPAaBWIBHBIM; | — OTBET YYaCTHHKA YAOBJIETBOpSET (opmaTy
BBIBOJIA, HO SIBJSIETCS HEMPAaBHIBHBIM, B 3TOM Cllyyae yYacTHUKY OTIIPaBIISETCS COOOIIEHHE

«HeBepHbIif 0TBET»; 2 — OTBET YYaCTHHKA HE YIOBJIETBOpSAET (opMaTy BBIBOJA, B 3TOM Cllydae



YYaCTHHUKY OTMpaBiisgeTcsi coodmenne «Ommbka ¢popmaTa BEIXOIHBIX TaHHBIX». Daiin «result»
MOCIie  3aBEpIICHHUS TPOTpamMMbl  OymeT coaepkarb CHOPMHUPOBAHHBIA  MPOBEPSIOMICH
POrpaMMOil KOMMEHTApUH O MPUYMHAX, IO KOTOPHIM OBLI BBIJIAH COOTBETCTBYIOIIUNA OTKIIHUK.
OTOT KOMMEHTapuil He JOJDKEH cOooOlIaThCsl yYaCTHUKAM M CIY)KUT TOJBKO JUIsl CIPaBKHU
YJIeHaM PETHOHAJIBLHOTO JKIOPH.

[Tposepsitomast mporpamma check.exe MCHoONB3yeTCss Kak Ha dTare MpeaBapUTebHON
MPOBEPKH, TAK M HA dTalle OKOHYATEIHHOM MIPOBEPKHU U OLEHKH PEIIEHUN y4acTHUKOB. OTinuue
3aKJIFOYAeTCsl B TOM, YTO MPU OKOHYATEIHHOW MpPOBEPKE MPH BO3HUKHOBEHUU JFOOON OLIMOKHU
BMecTO (OPMHUPOBAHMSI YYACTHUKY COOOIIEHHS, CHCTEMa IPOCTO IOMEYaeT TECT Kak He
MPOMICHHBINA, W TI0 pe3yJibTaTaM IPOBEPKU YYACTHUKY HAUYUCISIOTCS Oaluibl 3a YCIEIIHO
MPOMICHHBIE TECTHI B COOTBETCTBHMU C CHUCTEMOM OLIGHMBAHUS, pa3pabOTaHHOM IEHTPaAIbHON

HpeHMeTHO'MeTOHHqCCKOﬁ KOMUCCHH I10 I/IH(l)OpMaTI/IKC.

B 3akirouenun xotenock Obl OTMETHUTB, YTO Pa3paboTaTh MPOCTEHIIYIO MPOTPAMMHYIO
CUCTEMY, MO3BOJIIOLIYIO OCYILIECTBJISATh OKOHYATEIbHYIO INPOBEPKY PEIIECHUN YYaCTHUKOB B
aBTOMAaTHUYECKOM pEeXHMME, SBISETCd HE TAaKOM YK CIOXKHOM 3ajauedl M Mo cuiiaM JIroOoi
PETMOHATBHON NPEIMETHO-METOAMYECKOW KOMHUCCHHM 10 UWHGopmartuke. Hammume Takoit
CHUCTEMBI II03BOJIUT HA JOJDKHOM YPOBHE OCYIIECTBISATH IIPOBEPKY PELICHHUHM YYaCTHUKOB HE
TOJIBKO Ha PErMOHaJIbHOM, HO M Ha MYHHULHMIAIBHOM M IIKOJBHOM 3Tanax Oaumnuanbl 1o

uHpopmartuke B cyobekre PO.
5. Kparkue Meroauyeckue peKOMeHAAlMHU M0 PelIeHHIO 32124

[Ipu paszpaboTke 3agay sl PETMOHAIBHOTO JTana OJMMIIMAABI MO HH(POpPMATUKE
[lenTpanbpHas MpeIMETHO-METOANYECKAs KOMUCCHS UCXOAMIIA U3 TOTO, YTO BCE 3a1a4M JOJKHBI
OBITh OpPUTHMHAIBHBIMHU, OBITH PAa3HOOOpPA3HBIMHM IO TEMaTHKE M HE TpedoBaTh AJIi CBOErO
pelIeHts CrieUaIbHbIX 3HAHUH.

[lpu onpeneneHUH YPOBHS CIOXKHOCTH 3a/ad pa3pabOTUYUMKU HCXOAMIM U3 TOTO, YTO
KOMIUIEKT 3aJad JIOJDKEH COJEp’KaTh Kak 3ajadd, [JOCTYIHbIE MHOTMM YYacCTHHKaM
pPErMOHAJIBHOTO JTamna, TaK W 3a/ayd, MO3BOJISIOLIME MpPOSBUTH ce0s Haubosee CHIbHBIM
ydacTHUKaM. B 3Tol CBSI3U KOJIMYECTBO 33a/1a4 Ha KaXKJOM Type PaBHO YETHIPEM, U KaK MUHUMYM
JIBE 3a/laud U3 HHUX TaKOH CJIOXHOCTH, YTO OOJBIIMHCTBO IIKOJIBHUKOB MOTYT HMX PEIINTH,
BKJIIOYas M IIKOJIBHMKOB MJAAIIMX KiaccoB. bomee Toro, Bce 3amauu  SBISIFOTCS
MHOTOYPOBHEBBIMU U TMPEANOJaraloT HaJIUYue KakK MOJIHBIX, TaK U YaCTUYHBIX PELICHHH, 4TO
Takxke OyJIeT crocoOCTBOBaTh TOMY, YTO HHM OJHA 3aJada U3 IPEUIOKEHHOIO KOMIUIEKTa He
ocraHercsi 6e3 BHUMaHMs YYaCTHHKOB, a CHJIBHBIM Y4aCTHHKAM TO3BOJIUT MPOJAEMOHCTPUPOBAThH

BCC CBOM JIYUIIUC Ka4YCCTBA.



CkazaHHO€ TIOATBEPXKIACT OOIMas XapaKTepUCTHKA BCEX 3alad, MpeicTaBiICHHAs

TaOIALIE HIKE.

Anroputmuyeckasi | Texnuueckas
3amaua TemaTnka
CJ10KHOCTh CJI0KHOCTh
1. Hamm MaremaTH4eCKUE OCHOBBI HU3Kas HU3Kas
nH(POPMATUKHI
2. Kpyrablii cron MaremaTH4eCKHE OCHOBBI cpeaHss HU3Kas
MH(POPMATUKH
3. IloBpexaeHnbli | TexHUKa HH3Kas BBICOKAs
XML IpOrpaMMHUPOBAHUS
4. Urpa ¢ uncnamMu | JITuHAMHYECKOE BBICOKAs BBICOKAs
MPOrpaMMUPOBaHUE, UTPHI
Ha rpadax
5. Konpunuonep Texnuka HU3Kast HU3Kas
MIPOrPaMMHUPOBAHHUS
6. Ilpa3qHuyYHbIH MareMaTHYECKUE OCHOBBI CpenHss CpenmHss
YKUH MH()OPMATHKH
7. Kocmuyeckuii CeomeTpust BBICOKAs CpeIHsIsI
Kerejab0aH
8. Abracadabra AJIrOpUTMBI Ha CTPOKAX BBICOKAsI BBICOKAs

Jlanee mpuBeneHbl KpaTKHE METOAMWYECKUE YyKa3aHUs [0 PELICHUIO0 KaKIOW 3aaauy,
KOTOpBbIE MOMOTYT YJIEHAM JKIOpPU BBISIBUTH T€ WM HMHBIE OCOOEHHOCTH CYIIECTBYIOIIMX
peLIeHN, OCMBICIIEHHO TOJJOMTH K MPOBEPKE PEIICHUH YYaCTHUKOB U MOJATOTOBUTHCS K pa3doopy

3aaay, KOTOpHﬁ HeO6XO,Z[I/IMO IMPpOBECTU MOCJIC 3aBCPUICHUA BTOPOIro0 Typa U IMOJIYUYCHHUA

PE3yJIbTaTOB HpeHBapHTeHBHOﬁ IMPOBEPKU peI_HeHI/Iﬁ BCE€X YYACTHUKOB.

3anaua 1. «anan»

JlanHast 3a7aua sBisgeTcss HauboJsiee MPOCTOM B KOMIUIEKTE 3aJay JJIsl IEpBOro Typa, U €€
pelieHre OCHOBaHO Ha ciedyromeM moaxone. O0o3HaunM depe3 K BO3MOKHOE KOJIMYECTBO
nanensb. [lonsaTHo, yro ecnu Ilets yBuaen a Hor, TO 1Hamnenb OyaeT He OoJiblIe, 4YeM &, MOCKOIbKY
KaXK7asl [aris CTOUT X0Ts Obl Ha 0HOM Hore. C Apyroil CTOPOHBI, UX JOJHKHO OBITH HE MEHBIIIE,

yeM a/2, uHaye HOr y HHMX ObUIO OBl MeHbINE, YeM a. TakuMm 00pa3oM, MOIydaeTCs

COOTHOILICHUEC.

al2<k<a.

AHaJOTHYHBEIMH PaACCYyXKACHUAMHA MOXKHO IPUATHU K COOTHOIICHHIO:

HOCKOHBKy o yCJIOBHUIO 3ala4Uu XOTH OBl OIHO pCHICHUC JaHHON CHCTEMBI HCPAaBCHCTB

CYILIECTBYET, OJIy4aeM:

b/2<k<hb.

max{a, b}/2<k<min{a, b}.




Ecmu max{a, b}/2 — Hemenoe 4ucio, ero Hy»XHO OKPYIJIUTHh A0 OOJBIIErO IIEIOTO
yuciaa. OTO MOXKHO CJlieiaTh, Hampumep, ¢ momolibio BeipakeHus (max{a, b} +1)// 2, rue //
o0o3HavaeT nenouucieHnoe aeieane. CooTBETCTBYIOMUN (DparMeHT MporpaMMbl Ha si3bike C++
NIPUBEJICH HUXKE:

cin >> a >> Db;
cout << (max(a, b) + 1) / 2 << " " << min(a, b);

3agaua 2. «Kpyrablii cTom»

Pemienne manHO#M 3aayM OCHOBAaHO HAa aHAJIM3€ BO3MOKHBIX BAapUAHTOB pa3MEIICHUS
YYaCTHHUKOB 3a KpYIJIOM CTOJIOM M BBISIBJICHUM 3aKOHOMEPHOCTEH, XapaKTepHbIX st
ONTHMATBHBIX pa3MenicHuid. [Ipex e Bcero monpodyem paccaauTh BOKPYT CTOJIA KaKOe-HHOY b
KOJIMYECTBO MAJIbYUKOB U JIEBOYEK, TaK YTOOBI BCE OHHM NPUHHMMAIM aKTUBHOE y4yacTHE B
oOcyxnenuu. HauneM ¢ Toro, 4to mocajum 3a CTOJ OJHOTO MaibuuKa. Eciu cieBa u cnpaBa oT
HEro MocaJuTh JeBoUeK (GBG), TO Bce OHM OyIyT aKTMBHBIMU yYaCTHHKAMHU KPYTJIOTO CTOJIA.
[Ipu nobGamneHuu eie ABYX YYaCTHHUKOB Kiy0a C COXpaHEHHEM MaKCUMaJIbHOW aKTUBHOCTHU
PAIOM € KaXIOM JI€BOYKOM HY)KHO IOCAaIUTh €lle N0 JeBo4Yke (GGBGG). Ecmu psgom ¢
HOBBIMH JICBOUKAMH TOCAIUTh €Ile M0 OJHOMY MaiibuuKy (BGGBGGB), TO ONATh MOIYYUM
CUTYaIl1IO, KOT/Ia BCE YYACTHUKHU OyIyT aKTHBHBIMHU.

MO0:KHO 3aMETUTh, YTO IIPU PACCAKUBAHUM JIETEH 110 CXEME!

B-GG-B -GG -B -GG -B - . - GG,
MOJIy4aeTcCsi, YTO B UTOTE€ 6Ce MAIBbYUKH U JIEBOYKM OyAyT MPUHUMATh aKTUBHOE y4acTHE B
ob6cyxaeHuu. [Ipu 5TOM KOTHMYECTBO IEBOYECK OKAXKETCS BJIBOE OOJIBIIIE KOTMYECTBA MAIbUYNKOB.

[Tokaxem Teneps, Kak OyAyT BHITTSACTh APYTHE BOZMOXKHBIE ONITUMAJIbHBIE Pa3MEIICHUS
YYaCTHUKOB KPYTJIOTO CTOJIA.

1. KommuecTBo AeBoyeKk OoJbllle, YeM YABOCHHOE KOJIMYECTBO MaibuukoB (''mumiHue"
JIEBOYKH MMOAUYEPKHYTHI):

BGGBGGBGG ... BGGBGGGGG ... GG
2. KonmnuecTBo 1eBOYEK YETHO U MEHBIIIE, YEM YIBOCHHOE KOIUYECTBO MAIbYUKOB:

BGGBGGBGG ... BGGBGGBBB ... BB
3. KonuuecTBo A€BOYEK HEUETHO U MEHBIIIE, YeM YJJBOCHHOE KOJIMYECTBO MATbYUKOB!
BGGBGGBGG .. BGGBGGBBB .. BG

I[OKa)KCM, 4TO B OJTUX MHNpPUMECpPAX KOJIUYCCTBO YYACTBYIOIIUX B O6CY)KI[CHI/II/I JeTen

MaKCHUMaJIbHO BO3MOKHOC.



1. IIycte n>2m. TToCKOJNBKY KaXAbld MaJb4MK MOXKET CIIOCOOCTBOBATH AKTHBHOMY
y4acTHIO B OOCYXKICHHU He Oojiee OBYX JE€BOYEK, TO BCEro YyJacTcsl MPUBJIEYh K aKTUBHOMY
oOcyxneHuto He Ooziee 2N neBouek. Takum o0pa3oMm, B 3TOM CiIydae B OOCYXICHMH OyayT

y4acCcTBOBaTh BCE€ N MAJILYUKOB M POBHO 2n JCBOYCK.

2. Ilyctb n=2k<2m. B stoM ciydae B 0OCyXJeHHUH OyayT ydacTBOBaTh 6ce 2K
neBouek u (K— 1) mampunkoB. ITycTh MBI MOXKEM IEpPECaaUTh IIKOJILHUKOB TakK, uToObI (K + X)
MaJIbuUKOB OBUIM aKTHBHBI. PAacCMOTpPHUM Taphl pSAOM CHISIIIMX JA€Tel pasHoro moja. Kaxmast
aKTUBHAs JICBOYKA BXOJUT POBHO B OJIHY TaKyl Mapy, KaXKaas HEAKTUBHAS JIEBOYKA MOXKET
BXOAUTh B JBe Takue mapel. [lycts (K + X) manpunkoB aktuBHbI (X > 0), Torga map MajibuuK-
JeBouKka (WM [IeBOYKA-MalbuuK) JODKHO ObiTh He Menee 2(K+X)=2k+2X, orkyma
HEAKTHUBHBIX JIEBOYEK JODKHO OBITh XOTs ObI 2X. B 3TOM ciiydae o01iee KOJIMYECTBO aKTUBHBIX
nereii paBHo (K +X) + (2k —2x) =3k —x. Drto ymciao Gonpme (3k—1) mump npu X =0. Takum
00pa3oM, eCIi ¥ MOXKHO PAacCaJuTh JACTEH JIydIlle, TO B 3TOM Cllydac aKTHBHBIMH Oy1yT poBHO K

MaJIbYMKOB U Bce 2K neBoyek. Jlokakem, 9TO U 3TOTO C/e/IaTh HEJIb3sI.

JleiicTBuTenbHO, 4yTOOBI BCE JE€BOYKM OBLIM AKTUBHBI, OHU JOJDKHBI CUAETH MapaMu
(psIIOM € KaKIOH JIEBOYKOW JIOJDKHA OBITH JIEBOYKA), C APYrOd CTOPOHBI, 4TOOBI K MabunuKOB
ObUIM aKTHUBHBI, OHM JIOJDKHBI CHJETh MEXAY ABYMS JEBOUYKAMHU KaXJblid, TO €CTh, PAJIOM C
JIeBOYKAMH JIOJDKHBI CHJETh TOJIBKO aKTHBHbBIE MajbuMKU. TakuM 00pa3zoMm, MoJy4yaercs, 4To
KQKJbI AaKTUBHBIM YYaCTHUK JIOJDKEH CHIETh pAJOM C JBYMS JPYTMMH AaKTUBHBIMU
YYaCTHUKAMH, TO €CTh, HUKAaKOM aKTUBHBIN Y4aCTHUK HE JOJDKEH CUJETh PSIIOM C HEAKTHUBHBIM,

YTO HEBO3MOXKHO, €CJIN BCC MIKOJIbHUKU CUIAT 3a KPYIJIBIM CTOJIOM.

3. IMyctb N =2k +1<2m. B 3TOM ciiydae akTUBHBI K ManburkoB u 2K I€BOYEK: BCETO
3k mkonpHuKOB. ITycTh mpu HekoTOpoii paccaake (K + X) MalbYMKOB OKaXYTCS aKTHBHBIMH
(x>0). Torma map MaJb4MK-IA€BOYKA (MM JIEBOYKA-MAIbYHMK) JOHKHO OBITH HE MeEHee
2(k+x) =2k + 2X, oTKyma clieayeT, 4TO HEaKTHBHBIX JEBOYCK JOJDKHO OBITH XOTS ObI 2X.
[MTockonbKy 00Iee KOJUYECTBO ICBOYECK HEUSTHO, a KOJIMYECTBO AKTHBHBIX JICBOYEK JOJIKHO
OBITh YETHO, TO KOJHMYECTBO HEAKTHBHBIX JIEBOYCK OYJET HEUETHHIM, a MOTOMY HE MEHBIIE
(2x+1). CrnenoBatenbHO, oO1ee KOJIMYECTBO AKTHBHBIX nete paBHO
(k+x)+(2k+1- (2x+ 1)) =3k —x. Dto umcio He Oombie 3K, ciemoBaTeabHO, MPUBEICHHBIN

MMPUMEP ABJIAACTCA ONITUMAJIbHBIM.

I/ICHOJ'IL3Y$I pe3yibTaTbl HNPOBCACHHOI'O daHalin3a, Yy>XKC HC TPYAHO JaJICC IIOJYUUTH

peHmiCHuc HCXOJTHOM 3aJauH.



3anaua 3. «IloBpexnenubiii XML

HepBa;I HJaecA, KOTopas MPpUXOAUT IIOCJIC BHUMATCIBLHOI'O IMPOYTCHUA YCIIOBUA JTaHHOM
3aga4d, CBsA3aHa C HCIIOJb30BAHHMEM ITIOJIHOI'O Hepe60pa AJig €€ PCUICHUA. OcCTanoch TOJIBKO
MMPpOAHAJIU3UPOBATE BO3MOKXHOCTb €TI0 HCIIOJB30BaAHUSA JIA 3a,[[aHHOI>'I PasMCPHOCTH BXOI[HOﬁ

CTPOKHU.

HecnoxHble pacyeTsl IOKa3bIBAIOT, YTO MOCKOJIBKY OIpPaHUYEHHUS HA pa3Mep BXOAHOM
CTPOKH B 3TOH 3aaaye HeOoJbllNe, ee JEHCTBUTENIBHO MOXHO pellaTh MOJHBIM nepedopom. B
YaCTHOCTH, OyJIeM TBITATbCA MUCIPABIATh KAXKIBIA CHMBOJ IO MOPSAAKY Ha BCE JOMYCTHMBIE
CHMBOJIBI (JIATHHCKUE OYKBBI, CUMBOJIBI '<', ">', '['), 10 Tex mop, Mmoka He MOyYUTCS] KOPPEKTHAsI

XML-cTpoka.

PeannzoBath Takoii mepeGop sABIsETCSA AeI0oM TeXHHUKH. OcTanach TOJIBKO pa3o0paThCs C
TE€M, KakuM OOpa3oM OCYIIECTBISIETCS TPOBEpKA, SBIACTCS JH CTPOKAa KOPPEKTHOM
XML-cTpokoi.

Jlis perieHust 3TON 3aa4uy BBIIOIHUM CIIEAYIOLIUE 1ary.

1) VY6emumcsi, 4TO CTpOKa HAYMHACTCSA C CHMBOJIA '<, a 3aKaHYHUBAETCS CHMBOJIOM "',
Ecnu 3T0 Tak, TO yJanuM HadalbHbBIN U KOHEYHBIA CUMBOJIBI.

2) BblmenuM B cTpOKe mapbl CHMBOJIOB "> <', yIajsis IPU 3TOM 3TH CUMBOJBL. [lomydnm
CIHCOK CTPOK-TEroB (OTKPBIBAIOIIUX MIJIH 3aKPBIBAOIIHX ).

3) IIpoBepum, YTO B 3THX Terax HET CHMBOJIOB '<' wim >', a TaKk)Ke HET CUMBOJIOB /' He
Ha TMEPBOM MO3ULIMH.

4) TIpoBepum, 4TO 9TH TEru o0Opa3yoT "MpaBUIIbHYIO CKOOOYHYIO
MOCIIEA0BATEIBHOCTD " .

Onumem 6osee moJpoOHO BhIMOJIHEHHE MocieaHero mara. CpopmMupyem cTek TeroB
(cTpok), n3HavanbHO MmycToi. [lanee Oymem mepeMeniaThCs MO TeraM CiieBa HampaBo, MPU 3TOM
paccMOTPUM JBa CIIydasi:

1. OuepenHoii TET — OTKPHIBAIOIINIA: B 3TOM CIydae J0OaBHM HOBBIN TET B KOHEI[ CTEKA.

2. OuepenHOW Ter — 3aKpbIBAIOIIMNA: B 3TOM Cllydyae HEOOXOAMMO PacCMOTPETH IBE

CUTYallUu:

a) CTeK MyCTO# (3HAYUT, HAWICH 3aKPBHIBAIOIINI TET, KOTOPOMY HE COOTBETCTBYET
OTKPBIBAIOIIUI TET; CJIE0BATEIBHO, CTPOKA HE SBJISIETCS KOPPEKTHOM
XML-ctpokotii);

0) crek He mycToi (Toraa HeoOX0JMMO U3BJIEYb U3 CTEKA ITOCICAHUN IIEMEHT; €CITU
3TOT TET HE COOTBETCTBYET HAILLIEMY 3aKpbIBarolieMy Tery, To XML-cTtpoka

HEKOPPEKTHAN).



Ecnu npolineH Bech CIMCOK TEroB, U HM Ha KaKOM Ilare He ObUIO YCTAHOBJIEHO, YTO
CTpOKa HEKOPPEKTHA, TO OCTAJIOCh JIMIIb [IPOBEPUTH, YTO CTEK B KOHIIE OKa3ajcCs IIyCT, TO €CTb,
"nuiHue" OTKPBIBAIOIINUECS TETH OTCYTCTBYIOT.

C yderoM NIpPUBEACHHOIO aHAIM3a YK€ HE CIOXKHO pEealu30BaTh PEILICHUE UCXOAHOU

3aJauu.
3agaua 4. «Mrpa ¢ ynciamm»

HauneMm peliieHne AaHHOM 3a7a4yu ¢ TOTo, yTo 0003Ha4YuM yepe3 first uncio, BeIOpaHHOE
Ha TepBOM xony. Torma Kaxmoe OdYeperHOe YHUCIO HYKHO BBIOMpaTh Tak, yToObl HOJ|
pa3HoOCTEN BCEX BBHIOPAHHBIX YMCEN C MEPBBIM YUCIOM ObUT cTporo Oosbine 1. 3ameTum, 4TO
ecn d — 3to HOJI pasHocTe#l BBIOpAaHHBIX YMCET C TMEPBBIM YHCIOM, TO OCTABIIMECS YHCIIa
JENATCS Ha IBE TPYIIIIBL:

— 4ucia, IpH BBIOOPE KOTOPHIX Ha mocneaytonnx xonax HOJl ne usmenurcs;

— 4ucia, KoTopele pu ux BeiOope ymenbmat HO/I.

C opHOIl CTOpOHBI, i AalbHEHIIEH WIpbl HaM HE BaXKHO, KaKMe HMMEHHO YHucia
HAXOJATCS B MEpBOM rpymme (BaXHO JHIIb UX KoiaudecTBO). C Ipyrod CTOPOHBI, YTOOBI
OTIPENIeNUTh, MPUHAUICKHUT JTH HEKOTOPOE YHCIO a BTOPOH rpyrme, HEOOXOIUMO MPOBEPUTH,
nenurcs i |[a— first| va d.

C yueToM CKa3aHHOTO, MOKHO CZeNlaTh BBIBOJ, YTO MO3MILHIO B WUIpe, HAyaBILEHCS C
BeIOOpa ymcia first, cienyer 3amaBath JBYMS TIEPEMEHHBIMU: KOJIMYECTBOM CIICIAHHBIX XOJIOB
num u HOJI d pa3HocTeii Bcex BRIOPaHHBIX YHCEIN C MIEPBBIM YuciioM. Kpome Toro, /1ist KaXkaoro
BO3MOYKHOT'O IIEPBOTO X0Aa OyAeM peliaTh 3ajauy OTJENbHO.

[TockonbKy KOJMYECTBO TEOPETUUECKH BO3MOXHBIX 3HaueHui HOJl moxer ObITh
JIOBOJIBHO BEJIMKO, TO 3ajJady JIydllle BCEro pemiaTth C UCIOJb30BAHUEM PEKYpCUU C
3arnoMHHaHueM ("'JIeHUBBIM" TUHAMHYECKUM MPOTrPaMMHUPOBAHUEM ).

Amnanus nosunuii (num, d) B 3ToM ciydae OyJaeT 3aKI0YaThCs B CICAYIOIIEM.

1) Ecmm num =n, TO mMo3WIMs MPOMTPHILNIHAS (BCE YUCIA Y€ BBIOPAHBI; XOI CAEIATh

HEJIb351).
2) TlopcumraeM, KOJIMYECTBO 4YMCEN COUNt B M3HA4YaIbHOM Habope dYHCell, pa3HOCTH
KOTOPBIX ¢ uuciiom first nensrcs na d:
a) pacCMOTPUM CHayajia yucia, BEIOOpP KOTOPBIX YMEHbINAeT O, To ecTh TaKHue 4ncia
X, U1 KOoTopbix X — first| ne nenurcst va d, u mpu arom HOJI(d, |x — first|) momxken

OBITH OOJIBIIIE 1, B IPOTHBHOM Cilydae BBIOpATh YMCIO X YK€ Hemb3s. [lo3unus



(num, d) Oyaer  BBIMTPBIIIHOM, ecmu  (num+ 1, HOJT (d, |x —first]) —

IIPOUTPBILLIHAS.

0) ecim count >num, TO MOXXHO BBIOpaTh 4HCIO, Jeisuieecs Ha d, HONyduB mpu
stom mnosuimioo (num+1,d). Ecim ona mnpourpeimsas, 1o (num,d) —

BBIUTPBIIIHASL.
3) B nporuBHOM ciydae mo3umms (NUM, d) — IpoMTrphIIIHASL.

OcTanock OTMETHUTH ClIC OAUH MOMECHT: €CJIr Num = 1, TO BbIGpaHO IIOKa TOJIBKO 4YHCJIO

first. B aToM ciiyuae Bce pacCy»IeHHUsI OCTAHYTCS BEPHBIMH, €CITU MOI0KuTh d = 0.
3anaua 5. «Konauunuonep»

[IpuBenéM nBa BO3MOKHBIX IMOJAX0/A K PEIICHUIO JaHHOM 3aa4H.

IlepBoIii mOAXO. 38.M€TI/IM, 4TO HUCKOMOC PCIICHUC 3aBHCUT TOJBKO OT PCKHUMaA pa6OTLI

KOHJIMI[MOHEPA U B3aUMHOI'O PACIOIOKEHUS YHUCEN troom U teong. B 4acTHOCTH, BCE BO3MOXKHBIE

KOMOMHAIMY MO>KHO MPEJCTaBUTh B BUJIE CIEAYIOIIEH TaOJINLIbI:

freeze heat auto fan
troom < Tcond troom teond teond troom
troom = Tcond troom teond teond troom
troom > Teond teond troom teond troom

C yderom cka3aHHOIrO ()parMeHT IporpaMMmsl Ha si3bike C++, peannu3youuil uAer 3Toro
penenus, OyAeT BBIMIAAETh CIETYIOIIM 00pa3oM:

cin >> troom >> tcond;
cin >> s;

if (s=="freeze") || (s=="heat" && troom>tcond) ||
(s=="freeze") {

cout << troom;
} else {
cout <<tcond;

Bropoii nmoaxos. 3amMeTuM, 4TO MPH KaKJOM peKUMe paboThl KOHIUIMOHEDP peaTn3yeT

HEKOTOPYIO (YHKIIMIO, KOTOPas BBIYUCISET Pe3ysbTaT MO JBYM apryMeHTaM troom U tcond. B
pexume "freeze" xonauimonep peanmuszyer yakmmoo Min{x, y}, B pexum "heat” — ¢ynkuuio
max{x, y}, B pexxume "auto” — ¢pynkuuto (X, y) =y (Bo3Bpaiiaet BTopoii apryMeHT), a B peKUMe
"fan" — pynkiuro g(X, Y) = X (Bo3BpalaeT nepBbiii apryMeHT).

®parmeHT nporpamMMsel Ha s3bike CH+, peanu3yromuil Uae 3TOro pemeHus, MPUBEACH

HUXKE:

(s == "freeze") cout << ((troom > tcond) ? tcond : troom);
if (s == "heat") cout << ((troom < tcond) ? tcond : troom);



(s == "fan") cout << troom;
if (s == "auto") cout << tcond;

3agaua 6. «IIpa3aHUYHBIN yKHH»

IlycTh HEKOTOPOMY COTPYIHUKY KOMIIQHMM TMPEJUIOKHUIM [ BapuUaHTOB YXKUHA, a
cienyomeMy — g. B aTom ciayuae cripaBeyinBbI CIIEAYIOINE COOTHOUIEHMUS:

p = a;xazx...x aj X...Xa,, Q=apxax...x(@—1)x...xa, p/q=a/ (ai-1).

N3 »storo cruemyer, uro @ =p/(p—0), TO ecTb, KOrAa COTPYIHHKY KOMIIaHUH
IPEUIOKUIN P BADUAHTOB Y’KMHA, OJTHO U3 OJII0] Mpeyiaranoch B p / (p — ) BapuaHTax.

W3 3tux paccyxaeHui BUAHO, YTO MOCTENEHHO AHAIU3UPYS BXOJHBIE JTAHHBIE, MOYKHO
[0JIlyyaTh HOBYIO HMH(pOpMalLMI0O O KOJMYecTBE OI0J TOro wid HMHOro tuma. [ns 3toro
OIPE/ICNIUM JIBA MacCHBa: B OIHOM MaccuBe (Start) OyaeM XpaHUTh M3HAYaJIbHOE KOJUYECTBO
KaX/I0ro U3 TUIOB Omiof (cHavajga MmaccuB OylIeT HyCTOW, a 1Mo Mepe IOJIy4eHUs HOBOM
uHdopMaluu OH OyaeT pacummpsarbes). Bo Bropom maccuBe (CUrrent) B ajeMeHTE C TEM XKe
HOMEPOM OYAET XPaHUTHCS TEKYIIee KOJIMYECTBO BAPHAHTOB TOTO K€ THIa Omoja (Ha caMoMm
Jiefie pelIeHui MOXeT ObITh HECKOJIBKO: Mbl OyAE€M XpaHUTh KOJIWYECTBA, COOTBETCTBYIOIINE
OJIHOMY U3 HUX).

[1ycTb B HEKOTOPBIII MOMEHT OOHAPYKUBAETCsl, UTO ObLIO 8; BApPUAHTOB HEKOTOPOT'O THIA
omona. Torma BO3MOKHBI JIBE CUTYallNH:

1) B maccuBe current yxe ectb 4ucio ;. Toraa cymraercsi, 4TO 3TO TO K€ CaMoe

6.]'[}0,[[0, M 3TOT BJIEMEHT MaccuBa current YMCHBIIACTCA HA 1.

2) B MaccuBe Current Her ymcna @j. DTO O3HA4YaeT, 4YTO MOJy4deHa HH(OpPMALUSI O
Omozie, Mpo KOTOpOe HUYEro paHee He ObUIO W3BecTHO. Torma B MaccuB Start

N00aBJISIETCS YKCIIO @, @ B MaccuB current — gucio (a; — 1).

3aMeTuM, 4TO eciid Obl B IIEPBOM IIYHKTE CO3AAJIOCh HOBOE OJIFOJJ0, TO B UTOT€ MOYKHO

OBLIO OBI MOJIYYHUTb KOJIMYCCTBO 6.]'[}0,[[, 60J'IBIJ_ICC, 4YCM YKa3aHO B YCIIOBUH.

[Tocre 00pabOTKHM BCcEeX BXOJHBIX JAHHBIX IMOJIyYaeTcss MaccwB Start, jmHa KOTOpPOTO
MEHbIIIE WM paBHa KonmdecTBY Omoa K. Ecmu oHa paBHa K, To 3amaua pemena. Ecnu mnna
MaccuBa Start MenbIie K, TO HEOOX0AUMO PaCCMOTPETh KOJUYECTBO BAPHAHTOB I, KOTOPOE OBLIO
MPEJIOKEHO Ha BBIOOP MOCIETHEMY COTPYIAHHKY Kommanwu. [lockoibKy B MaccuBe current
TOMY MOMEHTY YK€ COJIEP)KUTCS HH(POpPMAIUS O KOJWYECTBE HEKOTOPBIX THIIOB OJIFOJ, TO
pa3jenuM I Ha TIPOU3BEICHUE DJIEMEHTOB MacCHBa CUrrent u OyJeM CUMTaTh, YTO MOSBUJICS €IS
OJIMH THI OJIOJI C TaKUM M3HAYallbHBIM KOJHUYecTBOM. Eciu ke u Terneph KOTUYECTBO THIIOB
OJro1 MeHbINe, 4eM TpeOyeTcs, TO MO0ABISIFOTCS OCTaBIIMECS THUIIBI OO ¢ HM3HAYATbHBIM

KOJINYE€CTBOM, PABHBIM 1.



B kawecTtBe WLIIOCTpallMd CKa3aHHOTO PacCMOTpuUM cieayromuid npumep. [lyctsb
MOCIIEAHEMY COTPYIHUKY KOMIIAHUU OCTAaJICSl BEIOOP M3 4-X 3aKa30B, BCETro OJt0] ObUIO 5, U B
MaccuBe Start conepkarcs uncna 2 u 3. Toraa MOKHO CUMTaTh, YTO U3HAYAIBHO ObUT BBIOOp U3
2-x OJIro/ TepBOro TUIA, 3-X OJIOJ BTOPOro TUMA, 4-X OJIFOA TPEThEero THIIA, OJHOTO OJro/a

YETBEPTOI'O TUIIA U OAHOT'O 6J'II-OI[a IIATOrO THIIA.

3agaua 7. «KocMuueckuii kereJab0an»

B pesymbrate (opmanuzanmu ycloBHS JaHHOM 3aJaud TMOJYYdM CIEAYIOIIYIO €€
dbopmyupoBKY. J[aHO HECKOIBKO KPYroB paauyca I' (Kerjiu) U 1mojoca MupruHou 2 (TpaeKTopus
NBWKeHUs 11apa). TpeOyercst mocunuTaTh, CKOJIBKO OKPY)KHOCTEH MMEIOT XOTs ObI OJJHY OOIIyIO
TOYKY C 3TOH IIOJIOCOM.

3Ty (QOpMYIHMPOBKY MOKHO YTOYHHTH, 3aMEHHUB OKPY)XHOCTH TOYKAMH, a IIOJIOCY
mMprUHON 2( Ha Tosiocy mupuHoi 2(q + r). Toraa ucxoaHast 3a1a4a CBEJAECTCS K SKBUBAJICHTHOM
HEOOXOIMMO OIPEJIENIUTh, CKOJILKO TOUEK (LIEHTPOB KETJIeH) JieXaT B pacCIIMPEHHOU MOJIOCE, TO
€CTh, HAXOMIATCS Ha paccTosHUU He Oojee (Q+ ) OT HPSAMOM, MO KOTOPOH IBMXKETCS LEHTP
mapa. [Ipu 5ToM, TOCKOIBKY MO YCIIOBHIO 3a7auil KaXK[1asi TOUKaA Iapa JSKUT U3HAYAIBHO HIDKE
JTr000H TOYKHM KaKIOH KErjM, TO MOKHO pacCMaTpUBaTh HE YacTh IMOJIOCHI BBIIIEC IIapa, a BCIO
H0JIOCY, M Ha OTBET 3TO HE MOBJIHSET.

3anuiieM B BHJE HEPAaBEHCTBA YCJOBHE INMPHHAUICKHOCTH TOYKH moioce. Ilycts A —
HaJalbHOE IIOJIOKCHUE IIeHTpa Imapa, Bekrop AB mmeer koopamnatel (Vy, Vy), P —meHTp
HEKOTOpoii kernmu. Torma paccTosiHue OT Touku P 1o mpsimoii, coBnaaaromei ¢ Bektopom AB,
oymer pasHo |[AP,AB]|/|AB| (c wucmomp30oBaHHWEM KBaApaTHBIX CKOOOK 0003HAYEHO
TNICEBJIOCKAIISIPHOE TIPOM3BENICHNE BEKTOPOB), a YCIOBHE IPHHAJIC)KHOCTH TOYKU IOJIOCE
3aMunIeTcs TaK:

I[AP, AB]|/|AB|<q+T.

C y4eToM CKa3aHHOTO PAacCMOTPUM pazNUYHbIE MOIXOAbl K PEHICHUIO TAaHHOW 3aaadu,
KOTOpBIE MO3BOJISIOT MOJYYUTh KaK HEKOTOPbIE YaCTHYHBIC, TaK U MOJIHOE pemieHue. [Ipu atom
OyeM UCIIOIb30BaTh MPHHIIAI «OT MPOCTOTO K CIOKHOMY».

IlepBoe pemnieHue, KOTOPOC UMECT ACUMIITOTUYCCKYHO CIIOKHOCTD aJITOPUTMA IMMOPAJKaA nz,

3aKirodaercs B caeayromeM. CHavalla NpoBEpUM OTAEIBHO IPHUHAJUIEKHOCTh HALIEH IOJIOCe
neHTpa P(Xp, Yp) Kakmod kersu. JiIs 3TOro 3amuiieM INpUBEJECHHOE BBINIE HEPABEHCTBO C
HCIIOJIb30BaHUEM KOOPAMHAT COOTBETCTBYIOMMX ToueK. [lycTh Touku A u B nmerot koopauHaThl
(X, y) m (X+Vx, ¥y +Vy) coorBeTcTBeHHO (B — TOuka Ha HPSAMOM, MO KOTOPOH ABMXKETCS LICHTP

n1apa). Toraa HepaBEHCTBO IPUMET BUL:

[(Xp —X) vy = (Yp = Y) VI / /v + v <q+.



Jlanee moMHOXHMB 00€ yaCTH HEpaBEHCTBAa Ha 3HAMEHATeNb M BO3BEIS UX B KBajpart,
MOJIYYHM CJIEIYIOIIee HEPABEHCTBO:

((xp —X) Vy — (¥ — ) W))* < (Wi + D) (g + )2

Teneps, nmoAcTaBiss MOCIEIOBATENIBHO B 3TO HEPABEHCTBO LIEHTPHI BCEX KEryed, MOKHO
JIETKO HAalTH UCKOMBII OTBET.

Crnemyer 3aMeTHTh, YTO IMOJIYYCHHOE HEPABEHCTBO MpEAIOaraeT HMCIOIb30BaHUE B
MPOILIECCE €r0 BBIUUCIICHHSI TOJIBKO IeNbIX yucell. C 0JJHOW CTOPOHBI, 3TO U30aBIIsSeT HAC OT BCEX
BO3MOXXHBIX MPOOJIEM, CBA3AHHBIX C TOYHOCTHIO BBIYMCIIEHUH, HO C JPYroil CTOPOHBI, MOKET
co3iaTth MNpoOJieMbl C TMEpenojHEHHWEM, TaK Kak I[paBas 4acTb HEPAaBEHCTBA C YYETOM
UMEIONMXCS B 3aJade  OrPaHWYCHUH  MOXKET  JIOCTHraTh  3HAUCHUS,  PaBHOTO
((10%%)? + (103 * (10%)? =10%, 4T0 IPEBOCXOAUT IPAHHILY UYHCEN, KOTOPHIC MOXKHO XPAHHTH
naxke B 64-OUTHBIX LEJIBIX THUIIAX.

Bpewmst paGoTsl JaHHOTO aiaroputMa OyIeT ONMpeaesThCs OOLIUM KOJIUYECTBOM KerJei,
KoTOpoe paBHO 1+ 2+ ... +n=n(n+ 1)/2 ~ n%. Tlo3TOMy aCHMITOTHYECKas CIOKHOCTb TAKOTO
alrOpUTMa TTOPSIIKA N°, M TIOJIy4aeMoe B 9TOM CiTydae pelreHue Hadupaer 40 6amios.

Brtopoe penienue, KOTOPO€ UMEET aCUMIITOTHYCCKYHO CIOKHOCTH aJIrOpUTMa mopsaka n,

OCHOBAHO Ha CJICAYIOLIEM BbIBOJC: I PCHICHUSA PICXOI[HOP'I 3agadu AO0CTaTOYHO HaWTH I
Ka)XJI0r0 TOPHU30HTAJIBHOIO psifia KErjied camylo JIEBYKO KEIJII0 M CaMyl MpPaBYK KETJIko,
KOTOpBIE COObeT map. /i 3Toro He0OX0MMO PEIUTh OTHOCUTEIBHO Xp IS KayKI0TO 3HAYCHHS
yp HepaBeHCTBOZ
(e =) vy = (Yo —y) W)’ < (W’ +v) (@+1)°
910 KBaApPATUYHOC HCPABCHCTBO U PCUHICHUEM €TO SABJIACTCA OTPE30K C KOHIIaMH.
left = k(yp—y) —C + X,
right = k(yp—y) + Cc + X,

e K= Wlvy, €= (q + 1) Jvi +v; v,

Tenepp ocTanochk HaWTH CaMblil JIEBBIM M CaMbIi MPaBbIii NEHTP KETJIM Ha 3TOM OTPE3KE,
TO €CTh, CaMoe JieBoe/lpaBoe YETHOE WM HEYETHOE IIeJI0€ YHCIO (YEeTHOCTh 3aBHCHUT OT
YETHOCTH Yp), @ TAK)KEe OTPAaHUYUTH KOOPANHATY ITO MOAYJIIIO YHCIIOM Yy

KonnuecTBO COUTHIX KErJiel B TOPH3OHTAIBHOM DSy JIETKO BBIYMUCIUTD 10 GOpMYJIe:
max{(right — left) // 2 + 1, 0}.

B mpouiecce Brumcienus 3HaueHui BenuunH left u right moxer okaszatbes, uto right < left. B
ITOM ClTy4ae IIap He COMBaeT HU OJHOW KETJIM B TAHHOM DSY.

TpeThe pemicHHE, KOTOPOC€ HMMECT ACHUMIITOTHUYCCKYIO CJIOXHOCTH aJilfTOpHUTMa IOpsAJdKa

nlogn, 3akmodaercs B chemyronieM. l[lepenuiineM HEpaBEHCTBO, HCIOIb3yeMOE B IEPBOM

peLIeHUH, TAKUM 00pa3oM, 4TOOBI U30aBUTHCS OT MOIYJS. B pe3yibrare 3TOro momy4ymnm:



—(@+n) v +vg <((Xe=X)vy—(Yp-y) V) <(q+1)vs+vy7.

He cnoxHO 3aMeTHTh, YTO IPHU ABWKEHUU II0 TOPU3OHTAIBHOMY psALy KEIJIEH ClleBa
HAIpaBO CpeIHsAs 4YacTh 3TOrO HEpaBeHCTBAa Bo3pacraeT (Xp Bo3pacTaer, Vy=const>0).
CrnenoBarenbHO, HMCKAaTh LEJIOYMCICHHBIE PELICHHS 3TOT0 HEPABEHCTBA MOXHO OMHAPHBIM
IIOMCKOM. B 4acTHOCTH, HaleM caMO€ JIEBOE U CaMO€ IPaBOC LEJIOE YHUCIIO0, NPUHAMIIEKALLEE
OTpe3Ky, U IPHOaBUM/BBIUTEM 1, €CITH YUCIIO OKAXKETCs] HeHaIJIeKAIIeil Y4eTHOCTH.

Ho »roro He nocraToyHo, 4TOOBl JOCTUIHYTh LE€JIM, IOCKOJIBKY B HEPaBEHCTBE
IIPUCYTCTBYET HELEJIO0€ YUCIO B BUJAC KBAaIPaTHOIO KOPHs, a IIPU BO3BEIEHUU €ro B KBaapar
CpedHsisl 4YacTb HEPAaBEHCTBA IepecTaeT ObITh Bo3pacrtarouiei (ynkuumeit. s pemeHus sToi
po0JIeMbl BOCIOIb3yeMcs clieayromuM. [lepenuiiemM HepaBeHCTBO

(Xp=X) W= (Yp —Y) Vo) < (q + 1) v + 27,
HE Hapylas 5KBUBAICHTHOCTh M MOJB3YACh TeM, 4To ( + I > 0. B pe3ynbTare 3TOro0 noirydum:
(e —X) Wy~ (Yo~ Y) W) <O o ((Xe —X) Vy— (Yo — ¥) W))* < W2+ wA)(q + )2

Jlist IPOBEPKU ATOTO YCIIOBHUS yXKe TPEOYIOTCS TOJIBKO BBIYMCICHHUS B IIENBIX YUCIIAX, a
3HAYMT, L1€JIb JOCTUTHYTA. AHAJIOTMYHO MEPENHUCHIBACTCA U JIEBAasl 4acTh ABOMHOIO HEPABEHCTBA.
OpHako M B 3TOM ciy4yae BBIYMCICHUS HENb3s NMPOBECTH B 64-OMTHOM LIE€JIOM THIIE H3-3
OONBIINX OrpaHMYEHUH B YCIOBUM 3ajaud. TeM He MeHee, IMPEUMYIIECTBO 3TOro pPEeLIeHUs
3aKJII0YaeTCs B TOM, YTO OHO, OCTaBasChb JTOCTaTOYHO OBICTPBIM, ONEPUPYET JUIIb LEIbIMU
YHCJIaMH, a 3HAUMT, JIMIIEHO BO3MOXHBIX MTPOOJIEM, BOSHUKAIOUINX U3-32 OUIMOOK, CBSI3aHHBIX C

OprTJ'ICHI/IeM BCIICCTBCHHBIX YHCCII HpI/I BBIUYHUCJIICHUAX.
3amaua 8. «Abracadabra»

OcHoBHas ujes pelieHUs JaHHOW 3aJaud 3akirodaercs B cienayromieM. [Ipeobpasyem
JAHHBI HaM CJIOBapbh K TaKOMY BHUIY, YTOOBI B HEM MOXXHO OBUTIO OBICTPO HCKAaTh CIIOBO C
HYXXHbIM cymnpedukcoM. s storo kaxaywo ctpoky S[0.n — 1] u3 cioBapst mpeobpasyem B
CTPOKY CIJIEYIOIIErO BUAA:

s[0] s[n—1] s[1] s[n—2] s[2] s[n-3] ... s[n—1] s[O].

B pesynbrate Takux mpeoOpasoBaHue, Hampumep, ciaoBo 'table’ mpesparutcs B cTpoky
‘tealbblaet'.

Jlanee oTrcopTHpyeM OOHOBJIEHHBIM TakuM 00pa3oM ClIOBapb B JIEKCHKOTpaduueckoM
nopszke (mo andasutry). 3aMeTHM, 4TO TEMEpb BCE CJIOBA C OJMHAKOBBIM CcymnpedukcoM OynyT
WITH TIOAPSI.

C xaxmoif u3 CTpOK-00pa3IoB MpojieiaeM TOYHO TaKOe K€ mpeoOpa3oBanue. Teneps st
KaX/10i1 OOHOBJICHHOW CTPOKU-00pa3lia S HaiiieM OMHAPHBIM ITOMCKOM CaMyIo TIEpBYIO MTO3ULIUIO

(left) B coBape, kyma ee MOXHO TIOMECTHUTh, HE HapyIas JIeKCUKorpaduueckuii mopsiaok. Janee



BO3BMEM CTPOKY, IMOJIYYCHHYIO U3 S 3aMEHOM TOCJICHET0 CUMBOJIA Ha CICIYIOIIU B TaliuIe
ASCII cumBo, koTopast OyeT UMeTh BHL:
s[n] = chr(ord(s[n] + 1))),

U Hali/IeM caMylo JIEBYIO MO3HIUIO B CIIOBApe, Kyaa ero MoxHo nmomectuth (right). 3amerum, 4to
BCC CIIOBa, MMeloIIHe cymnpedukc S, jnexar B mpomexytke [left, right), mostomy uckomoe
KOJINYECTBO CJI0B Oyet paBHo (right — left).

CkazaHHOE MOXKHO TPOJEMOHCTPUPOBATh Ha CleAylomeM npumepe. IlycTh cioBapb
1OCJIe OTMMMCAHHOTO BBIIIE TPEOOpPa30BaHUs UMEET BUIL:

s[0] = 'aa’;

s[1] = 'aaaa’;

s[2] = 'aaaabbaaaa’;

s[2] = 'abba’;

s[3] = "acbbca’;
a CTpoKa-oOpasel| Mmocje aHaJIOTHYHOro peoOpa3oBanus umeer B ‘aada’. Torma snayenue left
Oyzmer paBHO caMOMl JICBOW MO3WIMHU, KyJda MOXXHO TOMECTUTh CTPOKY 'aaad’, To ecth I, a
3HaueHue right Gymer paBHO caMoil JIEBO# MO3MIIMH, Kyda MOXHO IMOMECTHTh CTPOKY 'aaab’, To

ectb 3. C yderoM J3TOro, HCKOMBIM OTBET B JaHHOW 3amade OyAeT paBeH

(right — left) = (3 1) = 2.



10.

11.

12.

13.

14.

15.

16.

CnucoK peKoOMeH1yeMOi JIUTepaTypbl

AnexceeB B.E., TananoB B.A. I'padsr u anroputmel. CTpyKTypsl naHHBIX. Mozaenu
BbuucieHnii. — M.: HWurepuer-Yuuepcuter WHpopmanmoHHbIX TeXHOIOTHI;
BUHOM. Jla6opatopus 3uanuii, 2006. — 320 c¢. — (Cepust «OcHOBBI HH(POPMAITMOHHBIX
TEXHOJIOTHII»)

Annpeesa E.B., bocosa JI.JI., ®anuna M.H. MaremaTtndeckne OCHOBBI HHPOPMATHKH.
DOnexTuBHBIN Kypc: YueOHoe mocobue. — M.: BUHOM. Jlaboparopus 3uanuii, 2007.
-312c.

Apcak XK. [IporpammupoBanue urp v rojaoBoiaomMok. — M.: Hayka, 1990. — 224 c.

Axo A., Xomkpopt k., VYmeman JIkx. CTpyKTypsl JaHHBIX H aJTOPUTMBI.
— M.: U3parensckuii nom «Bunbsmcey, 2000. — 384 c.

Axo A., Xomnkpodpt x., Yneman JIx. IlocTtpoeHne u aHamu3 BBIYUCIUTEIBHBIX
anroputmoB. — Ilep. ¢ anri. — M.: Mup, 1979. — 536 c.

bentin [I. JKeM4yKMHBI TBOpUYECTBA NPOTPAMMHMCTOB: mep. ¢ aHnl. — M.: Pagno u
cB:3b, 1990. — 224 c.

Ban Taccen [I. Ctunb, pa3paboTka, 3(pQGEKTUBHOCTb, OTJaJKa M HCIbITAaHUE
nporpamm. — M.: Mup, 1985.

Bupt H. Anroputmsl u cTpykTypsl AaHHbIX. [1ep. ¢ anrn. M.: Mup, 1989. — 360 c.
INacung sH. CTpoku, AepeBbs U MOCIeA0BaTENbHOCTH B asiroputMax: MHpopmatuka
u BbluucnurensHas Ouonorus / Ilep. ¢ anra. M.B.Pomanosckoro. — CII6.: HeBckuit
Huanext; bBXB [lerepOypr, 2003. — 654 c.

Jlxoncton I'. Yuurecy mporpammupoBatb. — M.: ®@uHaHCBl U cTatucThka, 1989.
—336c¢.

EmennueB B.A., MenbaukoB O.U., CapBanoB B.U., Teiukesuu P.U. Jleknuu mno
teopuu rpagos. — M.: Hayka, 1990. — 384 c.

3amaun o nporpammupoBanuto /C.M. Okynos, T.B. Amuxmuna, H.A. bymmenesa u
ap.; [lox pen. C.M. Okynosa. — M.: BUHOM. JlaGoparopus 3uanwuii, 2006. — 820 c.
3natononseckuil [[. M. IlporpamMmmupoBaHue: THUIOBBIE 3aJayy, aJrOPUTMbI, METOJBI.
— M.: BUHOM. Jla6opatopus 3nanuii, 2007. — 223 c.

Kuproxun B.M. MWudpopmaruka. Bceepoccuiickue onummnuansl. Beimyck 1.
— M.: IIpocBemenue, 2008. — 220 c. — (I1a1p koJer).

Kuproxun B.M. MWudpopmaruka. Bcepoccuiickue onumnuansl. Beimyck 2.
— M.: IlpocBemienue, 2009. — 222 c. — (I1aTh KoJEN).

Kuproxua B.M. MHudopmatuka. Bcepoccuiickue omummuaasl. Beimyck 3.

— M.: IlpocBemenue, 2011. — 222 c. — (ITaTe komen).



17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.
34.

Kuproxun B.M. MHWudopmatuka. MexnyHapoaHabie oauMmuanbl. Bemyck 1.
— M.: IlpocBemienue, 2009. — 239 c. — (I1aTh komen).

Kuproxuna B.M., Oxyno C. M. Meroauka pemieHus 3agad Mo HH(OpMATHKE.
Mexnynapoansie omumnuaasl. — M.: BUHOM. Jlabopatopus 3nanuii, 2007. — 600 c.
Kuayr JI. MckycctBo mporpammupoBanus mis OBM. T. 1-3. — M., CII6., Kues:
Buieamc, 2000.

Kopmen T., Jleitzepcon Y., Puect P. Anropur™mbl: IOCTPOEHME M aHAJIU3.
—M.: MITHMO, 1999. —960c.

Kpucrodpunec H. Teopus rpadoB. Anropurmudeckuid moaxon. — M.: Mup, 1978.
—432 c.

Jlunickuii B. KomOunraropuka mi1st mporpammuctos. — M.: Mup, 1988. — 77 c.

Maiiepc I'. UckycctBo TectupoBanus nporpamm. Ilep. ¢ anr. noxg pen. b.A. Ilo3una.
— M.: ®unaHCH ¥ cTathcTHKa, 1982. — 176 c.

Huxynun E.A. KommbloTepHas reoMeTpusi ¥ alTrOpUTMbl MAIIMHHOW TpaduKu.
— CII6.: BXB-ITetepoypr, 2003. — 560 c.

OxkynoB C.M. IlporpammupoBanue B anroputmax. — M.: BMHOM. Jlaboparopus
3HaHuil. 2002. — 341 c.

OxkynoB C.M. JluckperHas MaremaTHKa. Teopuss M NpakTUKa pELIEeHUs 3anad Io
nHpopmaruke: ydebHoe mocodbme. — M.: BUHOM. Jlaboparopusi 3Hanmii. 2008.
—422 c.

OxkynoB C.M. Anroputmbel 00paboTKH CTpok: ydebHoe mocobuwe. — M.: BUHOM.
JlabopaTopus 3Hanui, 2009. — 255 c.

OxkynoB C.M. Ab6ctpaktHble Tumbl naHHeIXx. — M.: BUHOM. JlaGopaTtopusi 3HaHui,
2009. — 250 c.

Oxkynos C.M. [lunamuyeckoe nporpammupoBanue. — M.: BUHOM. Jlabopatopus
3Hanui, 2011. — 260 c.

[IpoceetoB I'.M. JluckperHass maremaTHKa: 3a/Jadyd M peHICHUs: ydeOHOe MmocooOwue.
— M.: BUHOM. Jla6opatopus 3nanuii. 2008. — 222 c.

Peitaronsn O. KomOuHaTOpHBIE aITOPUTMBL: T€OpHsl U mpakTuka / D. Peitnronsa, 1O.
Hugeprenst, H. Jleo. — M.: Mup, 1980. — 476 c.

Cronsp C.E., Bnagsikun A.A.. Uadopmatuka. [IpencraBnenue JaHHBIX U allTOPUTMBI.
— CII6.: HeBckuit luanext; M.: BUHOM. Jlaboparopus 3uanuii. 2007. —382 c.
Vazepenn Y. Otr01b1 a5t nporpammucTtoB. — M.: Mup, 1982. — 288 c.

[llens A. IIporpammupoBanue: TeopeMsl U 3aaaun. — M.:MIIHMO, 1995. — 264 c.



