Bcepoccuiickas onumnnaga wkonsbHukos no nnpopmatuke 2020/2021. MyHuumnanshbiii stan. 9 - 11 knacc.
KpacHogapckuii kpaii, 29 Hosbpsa 2020r.

3apgayda A. Bctpeva wawek

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 1 cexyama
OrpaHuyeHue 1Mo IaMsITH: 256 merabaiit

Ha 6eckoHEYHOM KJIETYATOM IOJIe CTOSIT JIBE IAIKHU (HA MOJIe BBEJEHBI 1eJIOUNCICHHBIE KOODIHHATHI
cTo16110B M cTPOK). OHOBPEMEHHO OHM HAYMHAIOT JBUTATHLCS: KAXKJIYI0 CEKYHJy OHHM COBEPITAIOT XOJ B
OJIHY W3 COCeJIHUX IO JWArOHAHM KJeTOK (B JiOyio m3 ueThipéx). Onpemennre, 3a KAKO€ MUHUMAJTBHOE
BpeMst (B CEKYHAX OT HA4Ya/a JBUKEHUS) OHU CMOTYT OKa3aThCsA B OFHON M TO¥ ke KjiaeTke?

dopmaT BXOAHbIX AAHHbIX

B emuncrBenHoil cTpoke BXOAHOTO (paiiia 3aInCAHbl Yepe3 mpobes 4eThipe IMeJblX IUCIa: X1, Y1, L2,
Yo - HOMED CTOJIOIA MEePBOil MIAITKY, CTPOKW TIEPBOI IMAITKK, CTOJI0IA BTOPOM MIANNKK U CTPOKHA BTOPOit
mramky coorsercTenno (—10% < 1, y1, 29, y2 < 109).

dopmaT BbIXOAHbIX OAHHbIX

Ecnu mamkn ¢cMOryT BCTPETUTLCS B OJHONM ¢ TON K€ KJIEeTKE, BBIBEINTE MHUHIMAJILHOE BO3MOXKHOE
BpeMd B CeKyH,Z[aX OT HavaJla ABUXKCHUA TO TaKOM BCTpeYHn, eCJIN ITAlllK1 HUKOT' Ta He CMOFyT BCTPETUTH A,
BbIBEIUTE Yncao -17.

MNpumepsbl

CTAHIAPTHHE BBOX CTAHIAPTHHN BHBOL,
1133 1

1112 -1

Cucrtema oueHkn

Perrenust, npaBuibHO paboTAONME NPU JOMOTHUTETBHBIX orpanmdernsx (1 < x1,y1,x2,y2 < 100)
OyayT monydars He MeHee 60 6aJsoB.
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3apaya B. Coop Ha mypaBbuHOe wlecTBue

Nwmsa Bxoguoro daitra: CTAHZApPTHHI BBOZ,
Nwmst BeixojiHOTO haiiia: CTaHZAPTHHA BHBOJ
Orpanudenne 110 BPEMEHN: 1 cekynma
Orpanndenue 1Mo NaMsITH: 256 merabaiir

B ruranTckoM MypaBbHHOM METamojIice TIP3 HuK - aeHb ropoaal [o aTomy moBoy ropo/ckue BlacTu
Ha [JIABHOU y/WIle TOPOJa MPOBOST Mpa3fHUYHOE ecTBre. QOPraHn3aTophl MEeCTBUs COOpaIn 3asiBKU CO
BCEX YKEJIAIOIIMX yIACTBOBATEH U TEMEPH XOTAT BLIOPATH MeCTO cOOpa BCEX YUACTHUKOB HA TIABHON y/IUIle
TakuM 06pa3oM, YTOObI HAUATH IMECTBUE KAK MOXKHO paHbiie. [lomorure uMm B 3T0M.

MypaBbUHBIIT METamoJuC TpeacTaBiger cob0il KaeTdaToe moje ¢ OJUHAKOBBIMU KBAIPATHBIMA KJIET-
KaMu. KuleTKn - 9TO KBapTajbl, BEPTUKAJbHBIE W TOPU30HTAIbHBIE JIHHUW CETKHU - YJIUIBI, IO KOTOPBIM
MOTYT OBUTATHCSI MyPaBbu. B COOTBETCTBUM C 3TUMU JUHUAMH CETKH B TOPOJE BBEIEHA MPAMOYTOIbHA
crcTeMa KoopamHaT. Bece MypaBbl ABUTAIOTCS C OJMHAKOBOM CKOPOCTBHIO - 38 OJHY CEeKYHIY MypaBeil po-
Oeraer KBapTaa OT yIJia JI0 yIJa, TO eCTh npoberaer OHy KJeTKy. [JlaBHAs y/IUIa TOPOIa - BEPTUKAIbHA
npamast € = Xain-

Ha yuacrtme B 1mecTtBum momaim 3agBKM N MypaBbéB. B jieHb roposa BCe MypaBbu HAUWHAIOT CBOE
JBUZKEHUE B OJHO U TO K€ BPEMH, ¢-blil MypaBeil cTapTyeT U3 TOYKU C I1eJIOUUCIEHHBIMU KOOPJUHATAMU
(zi,y;) st Beex ¢ = 1,...,m (TO ecTh KaxKJbIil MypaBeil HAYMHAET JIBUXKEHUE C yrjla HEKOTOPOTO KBap-
tasna). Kaxaeit Mypaseii, JOCTUTHYB TOUKH cOOPa, OCTA8TCA TaM J0KHUIATHCA OCTATBHBIX yIaCTHUKOB.
Tpebyerca onpeenTh TAKYIO Y-KOOPIUHATY Ysiqrs HA MPAMOIL, COOTBETCTBYIONIEH TJIABHON Y/IUIE, 9TO B
JAHHON TOYKEe MYPaBbU CMOTYT cOOpPaThCa OBICTpee BCErO Ha JAHHON MPIMOIL.

dopmaT BXOAHbIX AaHHbIX

B mepsoii cTpoke BxomHOoro daiia 3anucaHbl Yepe3 mpobes IBa MeablX Iucaa: N U Xiain U3 YCIOBHUSI
sagaun (1 <n < 10%, —5-10° < Xpnain < 5 - 10%). B caepyromux n cTpokax 3amucans! gepes mpobet mo
JIBa TIEJIBIX 9UC/IA: B { CTPOKE 3alMCAHBI T; U Y; U3 yCJIOBUs 3a7adu (—5 - 108 < x4, y; <5H- 108).

dopmaT BbIXOAHbIX OAHHbIX

Tpebyercst BLIBECTH €INHCTBEHHOE TUCTO0: Ystqrt. ECIN OTBETOB HECKOJIBKO, HEOOXOIMMO BBLIBECTH JIIO-
00 m3 HuxX.

MNpumepsbl

CTAHZAPTHHE BBOJX CTaHIAPTHHN BHBOL,

W WL, WO NN W
01 00 O N & W o O,

Cucrtema oueHkun

Kazxapiit TecT oreHnBaeTCst HE3aBUCKUMO. 1eCcThl Pa30UThl HA TPYIIIBI, COOTBETCTBYIONINE O3 TATaAM.

TIlonzamayda 1. Bo Bcex TecTax moA3aJIadn BHITIOJTHEHO JOMOJHUTEIBbHOE orpanndenne: 1 < n < 1000,
1 < Xonain, Tin ¥ < 5 - 10* g Beex i = 1,...,n. TomHOCTBIO pemméHHas moa3aaada onennsaercs B 40
OaLI0B.

Tlonzamaya 2. x; = X A1 Beex ¢ = 1, ..., n. [loaHOCTBIO perménnas moa3anaua onennBaerca B 20
OaLI0B.

Iloazagaua 3. CooTBETCTBYET TIOJTHOMY YCJAOBUIO 3334 63 JOTOJHUTENBHBIX OrPAHUIEHHH.
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3apaya C. lyTewecTBue no Tenenoprtam

Nwms Bxonuoro daiira: CTaHZAPTHHE BBOZ,
Nwmsa Boixoguoro daiiias CTAHZAPTHHI BHBOZ
Orpanudenne 110 BpeMeHU: 1 cexyama
OrpaHuyeHue 1Mo IaMsITH: 256 merabaiit

Ajca permta, OTIIpaBUTHCS B myTernecTsre B Jlamékyro ramaktuky. [Ipuposa cBsd3aa miaHeTs 310
raJlakTUKU ONPUYYAJIABOH CUCTEMOI TEJIENOPTOB: Ha KAk /IO [IJ1aHETE eCTh POBHO OJWH TEJIEIIOPT, KOTOPHbIH
BEJIET HA KAKYIO-TO IJIAHETY 3TOH Ke rajakTuku (BO3MOXKHO, Ha Ty K€ CaMylo IjaHery). Ajuca xoder
OPOBECTH CBOM OTIIYCK, IIYTEIIeCTBYd IO IvtaHeTaM Jlaaékoil rajJakTUKHM: OHA XOUeT Ha MeyKTajlaKTHIde-
CKOM JIaliHepe J[00paTbCs JI0 OJHOW u3 IJIAHET, a JlaJiblie IepeMelnarbcd 4yepe3 rejenoprsl. Ilomorure
Aunce BHIOpaTh, HA KAKYyIO MJIAHETY OTMPABUTHCS HA MEKTAJAKTUUIECKOM JaifHepe Tak, dTo0BI 33 CBOE
MyTEIIECTBAE TIOCETUTH KaK MOYKHO OOJIbINE PA3IUUHBIX ILJIAHET.

dopmMaT BXOAHbLIX AaHHbIX

B mepBoit ctpoke draiiia ¢ BXOAHBIMEI JAHHBIME 3AITMCAHO HATYPAJIBLHOE YUCI0 N — KOJUIECTBO MIaHEeT
B Janéxoit ramaktuke (1 < n < 10°). B mocaeayomux n cTpOKax 3aIllCaHO MO OJHOMY HATYDPaJbHOMY
4UC/ly B jMalia3oHe or 1 J10 n: B 9-fl CTPOKe 3aliCaH HOMED IIJIAHeThl, HA KOTOPYIO BeJET TeJenopr C
IJIAHETHI HOMED &.

@dopmaT BbIXOAHbIX OAHHbIX

B Brixommoit daiin TpebyeTrca BBIBECTH IBa IIEJBIX YUCIA Uepe3 Mpobes: MaKCHMAIbHOE KOJIUIECTBO
Pa3/INYHBIX TLIAHET, KOTOPBIE CMOYXKET MOCeTUTh AJIHca, W HOMep TJIAHeTHI, Ha KOTOPYIO eff cjaemayer oT-
OPaBUTHCA HA MEKTAJaKTHIECKOM JaiHepe. Ecan cymecTByeT HECKOJIBKO BapHaHTOB OTBETA, BHIBEIHTE
J000#1 13 HUX.

MNpumepsbl
CTAHZAPTHHE BBOJX CTAHIAPTHHN BHBOL,
4 4 4
2
3
1
2
9 5 6
2
3
4
2
3
1
8
9
7

Cucrtema oueHku

Pertenus, nmpaBusibHO paboTatoiiue rnpu JonoaHuTe/ibHoM orpanundennn n < 1000 6yayT Habupars He
menee 40 6asL10B.
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3apava D. PacuwndpoBka reHoma

Nwmsa Bxoguoro daitra: CTAHZApPTHHI BBOZ,
Nwmst BeixojiHOTO haiiia: CTaHZAPTHHA BHBOJ
Orpanudenne 110 BPEMEHN: 1 cekynma
Orpanndenue 1Mo NaMsITH: 256 merabaiir

Y rpyumbl y4€HbIX-T€HETUKOB, paboTaIuX Hal 3a/a9aMy paciindpPOBKU TeHOMA, UMeeTCsl IIPEe/ICTaB-
sgenne Monekyael JJHK B BuIE mocsemoBaTesbHOCTH TeHOB. st sKcnepuMenTa uM TpebyeTcst BrIpe3aTh
HETPEPHIBHYIO YaCTh ITOM MOJIEKYJIBI KaK MOXKHO MeHbITIel JJIMHDBI (I[.HI/IH& onrpeaesadaeTCda KOJINIEeCTBOM
PEHOB, BXOJSIIUX B YYACTOK), KOTOpasi ObI COIeprKaja BCe MMeroIeiicss B Hell renbl. [lomorure um 910
C/1es1aTh.

dopmaT BXOAHbIX AAHHbIX

B neproii cTpoke Bxo/1HOTO (haiijia 3anucaHbl Yepes3 Mpobest 1Ba MeJIbIX YUCIa: N U K - JIJINHA MOJIEKYJIbI
JHK u KO/M4eCcTBO PA3/IMYHBIX I'€HOB, KOTOPBIE MOTYT B Hell BCTperuThes (HO HE 00s3aTe/IbHO BCE OHM
JIOJI2KHBI B Hell BCTPETUTHCA - TO eCThb Kk - KOJINYEeCTBO '€HOB B HEKOTOPOM CIIPABOYHUKE I'€HOB, COJIEPXKa-
meM Bee BO3MOMKHBIE TeHbI, KOTOpBIe MOTYT BCTPeTHThCA B Modekyme), 1 < n,k < 10°. Ha cremyromeit
CTPOKE 3aIncanbl Yepe3 mpobest n 1esibix unces or 1 7o k - nocsenoBaTesbHOCTh TeHOB B JIAHHON MOJIEKY-
Jie, KaXK/Iblil TeH 3armipoBaH ONMpeeeéHHBIM YUCIOM, OJUHAKOBbIE TeHbI 3amudPOBAHbI OMHAKOBBIMY
gucaamMu (TO €CTh 9TH YMC/IA - HOMEPA TeHOB U3 YIIOMSIHYTOTO CIIPABOYHUKA MEHOB).

@ opmaT BbIXOAHbIX OAHHbIX

B BrixosHO# daiisi TpebyeTcs BhIBECTU 2 TEIbIX YUCTIA Yepe3 IIpobes: HOMEpP IIepBOr0 U HOMEp I10-
CJIEJIHETO IJIEMEHTA MCKOMOTO ydacTKa (HyMeparnusi 3JIeMEHTOB C eJIMHUIb). ECIM MCKOMBIX y4aCTKOB
MUHHUMAJIbHON JIJINHBI HECKOJILKO, TPeOYeTCs BLIBECTH TOT, HOMED IIEPBOIO dJIEMEHTA KOTOPOI'0 MHUHHUMAa-
JIEeH.

MNpumepsbl
CTAHZAPTHHE BBOJX CTAHIAPTHHN BHBOL,
6 10 35
122311
10 100 5 8
3141513445

Cucrtema oueHkn

Cucrema OIEHUBAHUA: KarK/blli TECT OIEHUBAETCH HE3aBUCHMO. PereHus, IpaBUIbHO PabOTaOIIMe
npu n < 5000 6ynyT Habupars He MeHee H() 6asI0B.
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3apava E. Pedbopma EIND

Nwmsa Bxoguoro daitra: CTAHZApPTHHI BBOZ,
Nwmst BeixojiHOTO haiiia: CTaHZAPTHHA BHBOJ
Orpanudenne 110 BPEMEHN: 1 cekynma
Orpanndenue 1Mo NaMsITH: 256 merabaiir

B munucrepcrse obpazoBanus bepisgHun pemmiv OKOHYATeNbHO 3aIyTaTh OEPISHIACKUX [IKOIbHY-
koB u BBeu pecdhopmy Bepasgurackoro Exumoro l'ocymaperserroro dk3amMena. Termeps Ha 3K3aMeHE KaxK-
OB TITKOJBHUK TOJIYIAT 7 33024, KaXKIasd u3 KOTOPBIX CTOUT a; Oaymos. Ho mpu 9ToM mToroBwiit HGaswt
BBICTABJISIETCS 110 CJIETYIONTM [IPABUJIAM:

Ecin mKosbHUK pernmit ojiHy 3a/a4y, TO WTOTOBBIN 6ass paBen 6ajiy 3a 9Ty 3ajady.

Ecyiu mkobHUK permt 60JbIe OHON 337a4Uu, TO MPOBEPLIONINE BHIOUPAIOT JIBE PEIeHHbIE 3a1a9H ¢
U j TaK®e, 9TO a; & aj MAKCUMAJIbHBIA.

Bripaxkenne x @ y o3HavaeT npuMeHeHUE TTOOUTOBON omepaluu xor K aucjaam « u y. lannas onepa-
U CYIIIECTBYET BO BCEX COBPEMEHHBIX A3bIKAX ITPOrPAMMHUPOBaHMUs, HAIpUMep, B s3bikax C++, Java u
Python ona obosragena Kak «  », B Pascal — Kak «xor».

Boinyckauk Murmna xoder mabparh camblit 00JIbIION 0a/LI HA YK3aMEHE, KOTOPBI MOXKHO IOIYYUTH
Jutd ganHoro uabopa 3ajad. Muira yMHBIR U pernuT J0byi0 3a/a4dy, KoTopbie Bbl g Hero Bbibepere,
HO Takxke Murra JIeHUBbBIH, TOATOMY OH XOUET PENIATh KAaK MOYKHO MEHBITE 3aJad, TPU 3TOM BCE PABHO
MOJIYYUB CaMbIii OOJIBINON GaJLr.

Craxxkure Mutite — Kakoit MaKCUMaJTbHBIN Oa/T OH CMOXKeT HAaOpaTh HA IK3aMEHE.

dopmMaT BXOAHbLIX AaHHbIX

B nepsoit crpoke 3amano aucao n (1 < n < 200 000) — xommuecrBo 3a7a4. Bo BTopoit crpoke yepes
npobest 3aJaHbl Teble Tacia ai,as, .. ., a, (0 < a; < 10%) — crommocTtn 3a1am.

MdopmaT BbIXOAHbIX OAHHbIX
BriBeuTe 07HO T1€710€ TUCTIO — MAKCHMATLHO BO3MOXKHBIN 6a/ii, KOTOPBII cMoxkeT Habpars Muira.

MNpumepsbl

CTAHZAPTHHE BBOJA CTAHIAPTHHN BHBOL,
4 12
2248

5 14
97352

7 15
15455267

3ameyaHus

B nepsom mpumepe Mutiia 10J17KeH PENIUThL TPETHIO U YeTBepTYIo 3aaun. Ux xor 6yaer pasen 4 B8 =
12.
B tperbem mpumepe Murna j10/12KeH PEIUTh TOJBKO EPBYIO 3aja4y, Toraa ero 6asn Oyaer pasern 15.

Cucrtema oueHkn

Perttenus, mpasuabuao paboratomiue aisg n < 10, a; < 100, 6ynyt Habupars He Metee 10 6asmos.

Pemtermst, mpasmibio paboratomme wis n < 200 000, a; < 107, rae mist BCex a; BEPHO, WTO OHE —
crenenn JaBoiku, 6yayT Habupars He Menee 10 6asI0B.

Perrenust, npasuibao padoraiomme ag n < 2000, a; < 10°, 6ynyr nabupars me Menee 20 627108,

Pernenus, npasuibao paboraromue rg n < 20 000, a; < 10%, 6ynyr Habupars He Menee 40 6a/110B.
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