BAPHUAHT 8

1 Ha pucyrke cxema jjopor N-cxoro paﬁoﬁa uzobpacena B Bujie rpada, B Tabiune comep:raTcs

CBENCHUA O NPOTAKEHHOCTH KaXIOH M3 3Tux Aopor (B KHJIOMeTpax).
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Tax kax Tabauny u cXeMy pHCOBaNIM HE3ABUCHMO APYT OT fpyra, TO HyMepanusa HACENEHHBIX
OYHKTOB B Tabiuie HUKAK He CBA3aHA C OYKBEHHBIMH OGOSHAUCHHAMH HA rpade.
Onpenenure, KakoBa cyMMa NpOTSKEHHOCTEH aopor u3 nyHkTa Il B nysxTtel I' u E.
B orsere sanmmmure mesnoe umco. >

OTBer:

Murra 3anosHA TaONWIY MCTHHHOCTH JIOTHYECKO BRI F
2 Ly N4

(W = ~(x 5 y) A (~x = (-y = 2)),

HO yCIeJI 3alOJTHHUTE JUIIb (DPATMEHT M3 TPEX PA3INYHEIX €6 CTPOK, JasKe He YKa3aB, KaKoMy
CTONOIY TabIMIbI COOTBETCTBYET KaKaas M3 HepeMeHHbIX W, X, Y, 2.

F

1 1 1 0

0 0 1

0 0 1

Onpeznenure, Kakomy cToIOIy TabanIEl COOTBETCTBYeT KaXK/jasl U3 IePeMeHHbIX W, X, I, 2.

B orBere HamuimuTe 6YKBHI W, X, Y. 2 B TOM HOp#AJKE, B KOTOPOM HAYT COOTBETCTBYIOIIHE
UM cTonbnbl (cmauana Oyksa, COOTBETCTBYIOIas# IIepPBOMY CTOJOLYy; 3aTeM Oyksa,
COOTBETCTBYIOIIAA BTOPOMY cTOJONY, ¥ T. A.). BYKBHI B oTBeTe muUIIuTe IOAPAN, HAKAKHUX
paspenuTesei Mexy 6yKBAMHE CTABUTD He HYIKHO.

Ilpumep. Pyrrnus F 3agana BBIDQIKEHUEM —X v Y, B3aBUCHILIMM OT ABYX HEPEeMEHHBIX,
a (parMeHT TaGIUOBI UMeeT eI BHI.

-x VY

0 1 0

B srom cryuae mepsomy cronfIy COOTBETCTBYeT HepeMeHHAs Y, a BTOpOMY CTOJOMYy —
nepemerHaa x. B orsere ciepyer mamucaTs: yx.

Orser:
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Iil Jadanue 6LINOAHACNCA ¢ UCTIONLIVOGAHUEM npunazaemvtx Paiinoe,

3 B aiine! npusenén dparment 6asb naHHeIX «Onecuar, UpHHALIEKAMICH MPeRIPUATHAIO
110 IPOU3BONCTBY JETKOH omexbl. Baza maHHLIX COCTOMT W3 TPExX Tabirui,

Tabmuna <«Txkadu» COAEPIKUT SaNHCH O BHAaX THKAaHEW, MCHOJL3YeMBIX NPH TMOIIUBE.
3arosoBok TabJMIBI WMeeT CeAVIOLIMI BHJ.

ID txannm Haasanue Ilser IlnoreOCTH, /M2 Ceipné Iuprsa noaoTHa, M

Tabnuna «IIponyknusa» cogepixur HHGOPMATHIO O MOJEJIAX BBINYCKACMOR OHEM I,
3aro/IoBOK TabuMIBI MMeeT CIIEAYIONUH By,

Haunmenosaunue = Kareropus
ID ToBapa Pasmepnrrit pas | Pacxon marepuana, cm o
TOBapa norpeburenei

Tabauna «I'oToBeIi TOBAp» — uHpOpManuio 006 yXe NPOM3BEAEHHOH (UPMO omexie.
3aro/0BoK TaGIHIBI MMeeT CJAeAYIOHE BU.

Apruxyan ID rosapa ID tranu KonuuecTro Ha cxnange, mr. Ornyexnan mena, py6.

-
Ha pucynke npusenena cxema ykasaHHON 6asbr JaHHBIX.

Ipoayruus
ToroBuiit ToBap f— ID roBapa
S~ Apruxyx Haumenosanue ToBapa
ID roeapa PaamepHblit pax
ID Tamn Pacxop marepuana, cm
KonuuecTBo Ha ckaame, uirr. Kareropua norpedureneii
OrnyckHas meHa, py6.
: " Trauu
§=r ID Tkann
Haasaune
IIBer
ITnorHOCTE
Cripeé
Ilupura monoTHA, cM

Hcnonesys uHEGOPMAIIHIO M3 OPUBEAEHHON 0asbl JaHHBIX, ONPENEIUTEe 00IIyI0 ¢TOMMOCTH
(B py6asx) Bcex My:kcKuWX Genbix pyGaimex, MPOU3BENEHHBIX HA NPEANDHATHH H3 JIKUHCHI
HIH U3 JbHAHOW TKaHHU.

B orBere sanmummTe TOABKO YHCIIO.

OTser: 5

! ®aiins MoXkHO cKauaTh MO cnenywomemy azpecy: https://nobr.ru/2024-ege-informatika-20
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Er2. TUNOBLIE 3K3AMEHALIMOHHBIE BAPUAHTEI

4 Ilo xamany CBA3M MepejaloTcs coobmieHnd, cojepiKaliue TOILKO Gyxssl u3 Habopa: A, K,

JI, H, O, §I. [Ina mepeAauu MHCHOJb3YETCA ABOWYHBIN KOJ, YAOBJIETBOPAIOMMI YCJIOBHIO
®ano. DIro yenoBue obecrmeuuBaeT — BO3SMOXKHOCTB OAHOHAYHONW  pacIIH(PPOBKH
3aKOAMPOBAHHELIX coobmenuii. KojoBeie cioBa AnA HeroTophix OGyks masecTHBI: JI — 1,
51 — 01. Jlna gersipéx ocraBmuxcsa GykB A, K, H u O KofioBhIE CJI0BA HEHW3BECTHBI. Kaxoe
KOIMUECTRO MBOMYHLIX BHAKOB moTpedyerca Jjd KOAMPOBaHWA CJIOBA KOJIOHHA, ecan
H3BECTHO, WUTO OHO 3AKOAMPOBAHO MHMHHMMAJIBHO BOBMOMCHBIM KOIMIECTBOM JBOUYHBIX
3HAKORB?

Otser: :

.

5 Ha Bxoj anropuTMa noAaércs HATypajJbHOE HUHCJIO N. AaropuTM CTPOMT IO HEMY HOBOe

ymeno R caeayoomuM ob6pasoM.

1. CrpouTca ABOMYHAA 3alUCh UHCIA N.
2. Jlanee ara 3amuch o6pabaTHIBAaeTCH MO CJIEAVIOMEMY IpaBUIY:

a) ecay KOJIWYeCTBO SHAYAIAX nudp B ABOMUYHOR 3amucy UuUClIa y8THOE, TO K 2TOH
3AllHCH B CePeIMHY /SIMCHIBACTCH 162

0) ecqm KOJMAYECTBO 3HAYAIIHX nudp B ABOMYHOH 3aIUCH UMCIA HEUeTHOe, TO 3A0OHCh
He U3MeHsdeTrcd.

IMoayuennas TakuM 06pas3oM 3almMCh ABAAETCA JIBOMYHON 3amUchI0 MCKoMoro uucna R.

Hanpumep, Ais MCXOZHOTO umcna 5,, = 101, pesysrbTaToM ABISETC: HHCIO 101, = 5,
a ausa ucxogsoro umcna 2, = 10, pesynpTaToM SBJIAETCHA UHCIO 110, = 6,,.

ViasuTe Makcumaasaoe uucio N, mocae 06paoTKu KOTOPOro ¢ MOMOIIBIO 9TOTO AJTOpHTMA
mosnyuaerca uuciao R, He Goisiee, 4eM 26. B orTBeTe 3alMIIATE 3TO YHCJIO B ZeCATAIHOM
cUcTeMe CUMUCJIeHHA.

OTBer: :

© 2024. 000 «Hagarenserso «Haunoransuoe ofpasopauiies
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Lo ]

Hcnonnurens Yepenaxa meficTByeT Ha IUIOCKOCTH © AEKApPTOBOW CHCTEMOI KOOpDAMHAT.
B mauanenbit moment Yepenaxa HaxoauTcs B HavYajNe KOODAMHAT, €€ rojiOBA HATPaBJIeHA
BAOJIL HOJIOAKHUTETHHOTO HANPABICHUS OCH OPAMHAT, XBOCT moAHsAT. IIpu omymennom xBocte
Yepenaxa ocraBiaser Ha moJe ciex B BHAe auHEAH. B KaAblii KOHKDETHBIH MOMEHT
M3BECTHO IIOJIOKEHWEe MCIOJHUTENS ¥ HAINpaBIeHHE €ro JABMKEHHA. Y WCHONHHETENS
CyIecTByeT Tpu KoMaH/bl: Buepéx n (rne n — nesoe umeno), BrissiBanoman NepeABHIKEHME
Yepenaxu Ha 7 eAUHWI[ B TOM HAIPABICHHM, KyZAa ykasbIBaeT eé ronosa; Hampaso m (rze
m — Lejoe YHUCI0), BHI3LIBAIONIAS UBMEHEHWe HANDABICHUS IBUIKEHHA HA M TPanycon
0 9acoBOH cTpeike; OmycTHTE XBOCT, 03HAYAIIAN IIepexo/l B PeXMUM DPHCOBAHUAI.

3amuce Ilosropu k [Komanaal Komanga2 ... KomanpnaS] osnauaer, u4To noc/Ie10BATeIBHOCTD
U3 S KOMaHJ| HOBTOpHTCH B pas.

Yepenaxe ObLI JaH AV MCIIOMHEHWUS CHELYIOIIHIA aJIropuTM:

Bnepéx 100 Hampaso 90 Bmepéx 100 Hanpaso 45 Onycrure xsocr Ilostopm 15
[Briepén 20 Hampaso 90 Buepén 30 Hanpaso 90].

Onpenenure, CKOABKO TOYEK C NEIOYNCITCHHEIMA KOOpAMHATAMY OYAYyT HAXOAUTHCA BHYTDH
obnacTa, OrpaHMYeHHOH JIMHMeH, sazaHHON AaHHBIM anropuTMoM. Touxum Ha JaUHAH
YUYHTHIBATE HE CIIE/IyeT.

OTgerT: :

Myssikaaseblil @parMeET ObI1 3anucan B dopmere crepeo (AByXKAHANLHAS 3alHCh),
onudposas u coxpaHEH B Buae Qaiina 0e3 HCHOAB30BAHMSA CIKATHSI IaHgHbIX. Pasmep
nonydeHHoro gaina — 39 Mo6aiitT. SareM TOT iKe MYSBIKANbHEIH (GparMenT ObLT 3aNHCAH
TOBTOPHO B (hopMaTe MOHO M ONM(PPOBaH ¢ paspemeHHeM B 2,5 pasa BRIl W YACTOTOH
AUCKpeTH3anuu B 4 pasa Gosiblne, 4eM B nepBelii pas. CixaTue JaHHBIX He N POU3BOAHIOCE.
YraxuTe pasmep daiina B Mbaiir, TIONIYYEHHOr0 HOPH MOBTOPHOW gzanucu. B oTeere
SalIMIIHTE TOJNBKO I€JI0e YHCJI0, eAUHHUNY M3MEPeHHus NHCATh He HYIKHO,

OrserT: ?

2y

Bee mectubyKkseHHBIE CIIOBA, B COCTARE KOTOPBIX MOTYT OBITH TOJNBKO pycckue Oykssr II,
0, JI, b, 3, A, sanucaus B andasuTHOM HopAAKe W NPOHYMEpOBaHKl HauwHas c 1.
Hmxe npusejeno mauano cnucka.

1. AAAAAA
2. AAAAA3
3. AAAAATT
4. AAAAAO
5. AAAAATI
6. AAAAAD
7. AAAA3A

IMTox xaxkmM HOMEDPOM B CIIHMCKe HAET nepeoe CJa0BO, KOTOpoe comep:kwuT He Gosee omHON
6yxBel b, poBro oxEy 6ykBy A u He Gojee IBYX byxs 37

Otser: .

© 2024. 000 sHapavesserso «Haumonaasuoe ofpasosammes
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10

3adanue 6LINONHAEMCA C UCRLONLIOBAHUEM NPUNAZACMBLX PAliLOE.

OrxpofiTe (aitn' smeKTpoHHONH Tabamiel, cojgepKaliedi B KamAoH CTPOKE YeThIpe
HATYypaabHbIX uucaa. Onpepenure KOJIMYECTBO CTPOK TaGAMIBI, AJS UHCET KOTOPBIX
BBIIIOJIHEHBI 008 yCIOBHUA:

— KBaJIpaT HAaMMEHBIIEro M3 4YeThIPEX umuces GOJbIIE CYMMEI TPEX APYIHX;
— CpeiH YeTBIPEX YHCeJ HeT HH OAHOI0 YETHOro.

B oreBere zanuinuTe TONLKO YHCIO.

OrBeT: .

3adanue 6biNOAHAEMCA C UCNONbIOBAHUEM TLPpUNGZAeMbLX (Daiinose.

Onpenenure, cKoabKO pa3 B Tekcre moamel H. B. Toronsa «Méprsele aymm»' BeTpeuaercs
cnoso «Bor» ¢ sarnaBmHoi Oyksei. CioBa, B manucanum KOTOphIX ecTh «Bor», manpumep,
«Bora», y4dursIBaTh He caenyer.

B orBere yKa'kuTe TOJBKO UHUCJIO.

Orser: S

Ilpu perucrtpanmu B KOMNOBIOTEPHOR CcHCTEMe KaMKAOMY OOBEKTY NPHUCBauBaeTCs
HAEHTHQUKATOP, cocTosmuid u3 141 cuMBoja ¥ cojep:KalUil TOJNBKO JAecATHYHbIE HUQpPHI
u cumBoJibl B3 4000-cuMBONBHOTO crienuaNbHOrO ajdasura. B 6aze HaHHBIX Mjd XpaHEHHS
KaMmmaoro ujeHTU(PUKATOPA OTBEJIEHO OJMHAKOBOE W MHUHMMAILHO BO3MOMKHOE IIEJIoe YUCJIO
Baiir. Ilpu aTOM HCHOAB3YIOT HOCHMBOJILHOE KOAMPOBAENE HACHTA(PHUKATOPOB, BCE CHMBOJIEI
KOAUDPYIOT OAMHAKOBBIM M MUHMMAILHO BO3MOMKHBLIM KOJIMYECTBOM OHT,

Onpenennre 06bém mamsaru (B Kbaitr), neobxoaumeiii s xpanenus 2560 npesTuduxaTopos.

B oreere sanmiuinTe TONLKO IieJioe YMCI0 — KoJamuecTBo Kobaiir.

Otrser: :

! Maiiner MOXKHO CKayaTh 1O caepyiouiemy azpecy: https://nobr.ru/2024-ege-informatika-20
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HcnonauTtens PegaxkTop nmosayuaer Ha BXoJ cTpory nudp u npeobpasossiBaer eé. Pegaxrop
MOJKET BBINOJHATH JBe KOMaHAbI, B o0eMx KOMaHAaX v W w OGO3HAYAIT ENOYKH

nudp.

A) zamenuts (v, W).

Jra KOMaHJa 3aMEHsieT B CTPOKe NepBOe CJeBa BXOMIAEHHEe HENOYKH ¥ Ha LENouky w.
Hanpumep, BBIIOJHEHHE KOMAaHIEI

samenurts (111, 27)

npeobpasyer crporky 05111150 B erpoxky 0527150.

Ecnu B erpoke HeT BXOMKJEHUMH LENOYKH U, TO BBHINOJHEHHE KOMAHJBI

3aMeHHTH (v, W)

HE MEeHseT 9Ty CTPOKY.

B) mamoces (v).

9Ta KOMaHJa NpOBepSeT, BCTPEYAETCA JH LENOYKA U B CTPOKE MCIOSHMTENs PefakTop.
Ecnm oma BeTpewaercs, TO KOMaHJAa BO3BPAIAeT JIOTHMYECKOE 3HAUEHUE «HMCTHHA»,
B NPOTHBHOM CJy4Yae BO3BpAlllaeT 3HAYEHUE <«JOXKb». CTPOKA HMCHONHUTENS NPH JTOM
He HM3MeHseTcsd.

Huxn
IIOKA ycaosue
nocaedogamenvHoOCmb KOMAHO
KOHEII ITOKA
BBIIOJIHAETCH, IOKA YCJIOBHE HCTHHHO.
B KoHCTDYRIHH
ECJIH ycnoBue
TO xomandal
NHAYE xomanda2
KOHEIL[ ECJIA

BBILIOJIHACTCA KomMandal (ecnm yclnoBHe HCTHHHO) WM KoManda2 (eciu yciaoBue JIOMKHO).

Kakas crpoxa monyumrTcs B pesysibTaTe NDUMEHEHHS TPUBEAGHHON HHIKE NPOrpaMMEI
K CTPOKe, COCTOsilell M3 JABYX ABoek M gasee 2023 waymmx noapsj nudp 1? B orsere
3alUIIATe MOJYYEHHYI CTPOKY.

HAYAJIO
IIOKA mamaocs (2111) MJIA mamaocs (1112)
samenurts (111, 1)
ECJIA mammoces (21)
TO zamenuts (21, 12)
HWHAYE 3amenuTts (12, 1)
KOHEILL ECJIA
KOHEII IIOKA
KOHEI]

Orser:

Konup

© 2024. 000 «Hagareaserso « Hanmonaassoe ofpasosanmes
B HCODILIOBAHME B KEOMMEDUYeckMX nensx 0e3 nUCcLMeHHOrO paspemeHEHs npasooliazatens He JOOVCEaeTes
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13 B mepmumronormm cereit TCP/IP wmackoit ceTH Ha3LIBAIOT ABOMYHOE YHCJIO0, KOTOPOE
NoKasbiBaeT, Kaxkad dacTh IP-ajgpeca y3Jia CeTH OTHOCHTCA K ajapecy CeTH, a KaKag —
K ajipecy ysJja B 9TOi ceTH. AJpec CeTH II0JyYaeTcs B PeayibTaTe IPHMEHEHUs I0Pa3PiIHON
KOHBIOHKIIMK K 34JaHHOMY aJpecy yajia U MacKe CeTH.

Cers 3anana IP-agpecom 191.239.130.3 u mackoit cetu 255.255.A.0, rme A — HEKOTOpPOE
JOTIyCTUMOE JJIA 3amucu Mackm uyueno. OmpemenurTe MUEUMAALHOe 3Hauenue A, s
KoToporo s Bcex IP-agpecoB oroii cetu B aBouuHOM sanumcu IP-agpeca cymmapHoe
KOJMYECTBO €AWHHIL B JIEBBIX ABYX OaiiTax He MeHee CYyMMApPHOr0 KOJIHYECTBA EUHHI]
B IpaBbiX ABYX OaiTax. :

B orBere yRaMKHTE TOJBKO YHCJIO.

OTBeT: X

~

14 | BHauesme apmbuernﬁecnom BBIDAKEHUSA
1331650 — 55 - 121610 4+ 77 - 11510 — 3 . 11100 — 221

3anMcaJX B CHCTeMEe cYucjIeHusa ¢ ocHoBanueM 11. Onpezenure KoamyecTso nupp A
B BallMCH STOr0 YMCJA.

Orser:

15 ObBozmaunm uepes TPEW?n, m, k) VyTBepmKACHHME «CYIIECTBYET HEeBHIPOKIeHHEIH

TPeyroasHuK! ¢ JIMHAMM CTOPOH n, m u k».
Jlns waxoro HamboabuIero HatypaiabHoro gucia A dopmysa

—((TPEYT (x, 12, 20) = (—-(MAKC(x, 5) > 28))) A TPE¥T(x, A, 3))

TOMIECTBEHHO UCTUHHA (T. €. IPUHUMAaeT 3HaUeHue 1) npm a060M HATYPATBHOM 3HAYEHWUH
nepeMeHHOH X7

Ipumevarnue. MAKC(a, b) = a, eciu ¢ > b 1 MAKC(a, b) = b, ecau a < b.

OTgeT:

16 | AaropuTm BhIYMCIeHHs 3HaYeHUA QyErumm F(n), rae n — neoe HEOTPUUATENBHOE YHCIIO,

3agaH CcHejyOInUMH COOTHOLIEHHAMIM!:

F(n)=1npun < 3;

F(n)=F(n—1)—F(n—-2), ecta n > 2 1 NpH 2TOM 11 HEUYETHO;
n-1

F(n)= ZF(:’) , €CJIM N1 > 2 1 IIPH 9TOM 711 YETHO.
i=1

Yemy paBuo 3Havenue dyaruum F(39)?

OrreT:

s TpeYT'OHhHHK Ha3biBaeTCH HEBHIPOXKJIEHHBIM, €CIIH BCE ero CTOpPOHLI HMEeT AIHHBI, Goabinue HYJIHA.

@ 2024, 000 «HMagarenserno sHanuoRAILROE NipasoRammes -
Romupopamrne, pacopocTpaEeEde H HCNOI30BAHHE B KOMMEPUeCKHX Heaax (03 NUCEMOHNOND pespeiesss SPESOCOAANATENH He JOTYCKAeTeR
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Iil 3adanue 6bLNONHACMCR ¢ UCNONb3V6AHUEM NPUNAZAEMBLX (PAILL0E,

E B  aiine! comepsKMTCS  IOCHEAOBATENBHOCTE  HATYDPAJBHBIX  YHCeN.  OIeMeHTHI
' TMOCIeA0BATEILHOCTH MOI'YT UPpHHMMAaTh exasle 3Hadyenus or 1 go 100 000 sxaouuTeNBLHO.
OnpesmesuTe KOJMWYECTBO TPOEK II0OCJIEJOBATEJbHOCTH, B KOTOPHIX HH OAHO YHCIO
He OKAHUYMBAETCA Ha 3, a CyMMa KBaJ[paToB dYKceJ TPOHKH OoJblie MaKCHMAaJILHOTO
3JIEMEHTA MOCIe0BATeIbHOCTH. B OTBeTe 3anmWIIATe KOJMYECTBO HAMAEHHBIX Nap, 3areMm
MUHMMAJTBHYIO B3 CYMM KB&JDATOB 3JIEMEHTOB TAKHX Tpoek. B naHHO# 3azaue moj TPoHKOM
HmoApasyMeBaeTcsa TPHM HMAYIUMX HOAPHAJ] SJIEMEHTA [0CJef0BaTelbHOCTH.

OrBerT:

3adanue 6bINONHAEMCA ¢ UCTLONBIOEAHUEM NPUNAZAEMbLX (Palinos.

= [

18 | IIPAMOYroNbHMK pasIMHOBAH Ha N x M raerox (1 < N <30, 1 < M < 30). Hcnonaureis
PobBor MoskeT mnepeMeliaThCs M0 KJIeTKAaM, BBINOJHASA 32 OJHO IepeMelneHsve OfHY W3 JBYX
xoMan/: Bupaso win BHE3. Ilo xomaHae Bnpaso Po0oT nmepemMeniaeTcs B COCEAHIOK NMPaBYIO
KJETKY; 10 KOMAaH/Ae BHE3 — B COCEIHION HMIKHIOK . AIpAMOYTo/IbHMK OrpaHuyeH BHEIIHUMUA
creraMu. MeKIY COCENHMMM KJIETKAMH NDPSMOYTOJbHWKA Takse MOryT ObiTh BHYTDEeHHHE
crensl. CkBo3bL creny Pofor mpoiTH He MOKeT.

Ilepex xamasim zamyckom Pofora B KamAoH HKJIETKe NPAMOYIOJbHHKA JIEMHWHT MOHETa
nocrourcrBoM ot 1 g0 100. ITocerns xaerky, Pobor 3abmpaer MoHeTy ¢ co00ii; 3TO TaKKe
OTHOCHTCA K HAYaJbHON M KOHEYHOM KJeTkaMm mapmpyra PoGora.

OnpefennTe MAKCUMAJILHYI0 H MUHUMAJIbHYIO JleHEKHBIE CYMMBI, KOTOpPble MOKeT cobpaTh
PoboT, npofiza U3 JeBodl BepXHeH KJIEeTKH B IIPaByH HMIKHIOW.

B oTBeTe yKaskuTe [Ba UMCJa: CHAUAJa MAaKCMMAJbHYIO CYMMY, 3aTeM MUHUMAJIBHYIO.

Wcxopnbie ganHbie’ IPeACTABIAOT cO00M 2I1eKTPOHHYIO Tabiuiy pasmepom N x M, rampas
AYeika KOTOPOH COOTBETCTBYET KJETKe NPAMOYTrOJbHHWKA. BHYTpeHHHE M BHEIIHWE CTeHEI
0003HAYCHE] YTOJIEHHBIMY JUHHAMM,

Ipunep 6x00HbLX OQHHBLX

1 8 8 4 5

10 1 1 3 11

1 3 12 2

2 3 5 6 8
Orger: | | I 3

1 ajinsl MOMKHO CKAYaTh TO caeayiomemy aapecy: https://nobr.ru/2024-ege-informatika-20
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EM3. TUMOBBLIE SK3AMEHALIMOHHBIE BAPWAHTHI

19

21

HBa mrpoka, Ilers u Banus, HrpaT B crexyiomyio urpy. Ilepex mrpokamm mesxur Kyd4a
Kamueir. UIrpoku xoasT mo O4epenu, nepsrli xox genaer Ilera. Ba oxun XOJ HI'DOK MOXKer
BOGAaBATL B Ky4y ONMH KAMEHb HIIH YBEJIUYUTD KOMMYECTBO KaMHEH B Kyde B aBa pasza.
Has Toro urober memars XOIBI, Yy Ka)J0ro UrpoKa €CTh HEeOTrPAaHHYSHHOEe KOJIHYECTBO
KaMHeH,

Wrpa sasepmaercss B TOT MOMEHT, KOTJa KOJHYECTBO KamHel B Kyde CTAaHOBUTCH
He menee 161. TToGexurenem cumraercs MT'POK, CAeNaBIIM#i MOCHEAHUN XOX, T. e. IepPBhIM
MOMyYMBIIER Kyuy u3 161 mim Gonsme xamumed.

B mauansuRIE MOMeHT B Kyde 6buto S xamueif, 1 < S < 160,

Byznem rosoputs, uto UTPOK HMEET 6bLUZDLIULHYI0 CMPAMezuio, eCly OH MOMKeT BBIMTPATH
IpH JI00BIX XOAax NPOTHBHUKA.

Yramure Takoe sHayenme S, npu xoropom ITers: me MoMKeT BBRIMTDATH 34 OAWH XOJ, HO IPH
Jg0bom xoze IMetw Bamsa moiker BRIUI'DATh CBOMM IEPBBIM XOJOM.

Orger: ]

o

s wurpsl, onwucamHoll B sazamuu 19, Halizure IBa HAMMeHBIIHX 3HavYeHus S, npm
KoTopeix y IleTH ecTs BuiMrpsimEasm CTPaTerus, MPUYE€M OAHOBPEMEHHO BBINOJIHAIOTCS aBa
YCJIOBWA:

— Ilets me momer BRIUTP&TH 38 ONWH XOJ;

— Ilets mosxer BBIATPATh CBOMM BTODBIM XOAOM HE3aBHCHMO OT TOr'0, Kax OyAer XoauTsb
Bans.

Haiinennble smavenus sammmure B OTBeTE B NOPAZKEe BO3PACTAHHUS.

Orser: L

Hns urpsl, onucaunuoi B 3agarnu 19, HaliuTe MHEEMAIBHOE 3HaYeHue S, mMpu KoTopoM
OAHOBPEMEHHO BBINONHAIOTCH ABA YCIOBHA:

— y Baum ectp BRIMTpBHIIIHAS CTpaTerus, MOSBOIAIONIAS eMy BBHIUTDATE IIEePBLIM U BTOPEIM
Xoznom mpu 1060# wmrpe Ilerwm;

— y Bamm Her crpareruu, KOTOpasdA NO3BOMMUT €My IapaHTHPOBAHHO BBINIPATE IEPBHIM
XOA0M.

Orger: 5
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Iil Zadanue BbINONHAEMCA C UCNONL3VEAHUEM NPUNAZAEMBLY (Paliios.

@ B daiize! comepsurca wHMOPMALHUS O COBOKYNMHOCTH N BBRIYUCIHMTENbHBIX [IPOLECCOB,
KOTOPHIE MOTYT BBINOJHATHCH NAPAJJIEIbHO WM IIOCTejoBaTenbHO. Byjem rosopurh, 9TO
npomece B 3aBumeuT OT mponecca A, ecam [ BHIIOJHEHHs Npouecca B Heo0X oA uME!
pesynLTaThl BhIIOJHEeHH: npomecca A. B arom ciyvae mponecchsl MOTYT BBINOJHATHCS
TOJBKO IIOCJIeAOBATEIBHO.
B (paiine umdopmanua O IpoIeccax IpPeACTaBjieHa B BHJE Tabaunel. B nepBoil KOJOHKe
rabnuisl yxasan mueHTH(uKarop npomnecca (ID), Bo BTOPOH KOJIOHKe TaOMMIBI — BpeMs
ero BRIIOJHEHHA B MUJIIMCEKYHIAX, B TPeTheil KOJOHKEe MepPedMCJIeHEl ¢ PasAeauTeNeM «;»
ID nponeccos, OT KOTOPbIX 3aBHCHT JaHHBIA mnponecc. Eeam mnpomecc sABaAAeTCH
HE3aBUCUMBIM, TO B Tabnume yxasano sHauenwme (.
Tunosoil. npumep opzaHu3ayul OAHHbLX 8 (aiine:

ID npouecca B Bp:pn:;::;o;?i:;m ID npouecca(-or) A
1 P! 0
2 3
3 1 1;2
4 it 3

OmpejenuTe MHHMMAJbHOE BpeMs, dUepe3 KOTOPOE 3aBEPUIATCA BLINOJHEHHE BCeH
COBOKYIHOCTH IIPONECCOB, IPH YCJIOBHH, UTO BCe HE3aBUCHMBIE JPYr OT APyra IPOIECCH
MOT'YT BBIITOJHATLECSA MAPAJJIETbLHO.

Tunoroii npuMep HMeeT MIMIOCTPATHBHBIN xapakrep. /[lad BBINOJNHEHHT 3aXaHUA
HCIONB3yiTe AAaHHBIE W3 Npujaraemoro gaiina.

OrserT: 3

@ Hcnonanrens npeobpasyeT WHCIO HA 3Kpase.

V UCHONHWTENS eCTh ABe KOMAaH/bl, KOTOphie 0603HAYEHBI JATHHCKUMH OyKBaMu:
A. Bomutu 1
B. Haiinn ueayio 4acTh OT AelJeHus Ha 2

Ilepsas M3 HEX YMEHBIIAeT YMCJIO Ha ?KpaHe HA 1, BTOpad BaMeHfAeT HYHMCJIO Ha SKpaHe
HA IEJyI0 YacTh OT JeJeHWA ducia Ha 2.

IIporpaMma AJfi MCHOJHHTENH — JTO NOCAEAOBATEJILHOCTH KOMAaHJ.

CKOJIBKO CYIECTBYeT MpOrpaMM, AJs KOTOPHIX mpu wuexomnom umciae 60 pesyuasrarom
gaBngercs uWeao 1, W OPA ITOM TDPAEKTOPUS BBIUMCIeHHH cogepixur umcao 20
" He cojep:kuT 47

TpaeKTOPHs BHIYMCIEHAH IIPOrPAMMEI — 2TO HOCJIEA0BATENbHOCTD PE3YILTATOB BEINOJIHEHHA
Beex KomaHj nporpaMmbi. Hanpumep, ans nporpammbl ABB npm ucxoanom umcae 10
TpaeKkTOpHs COCTOMT u3 umcen 9, 4, 2.

OrserT: =

1 Dajinsl MOKHO CKAUATH MO clueayiomemy azpecy: https://nobr.ru/2024-ege-informatika-20
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Era. TUMOBLIE 3KZAMEHALIMOHHBIE BAPWAHTbI

2]

24

25

Badanue 6LIiNONHACMCA € UCTLONLIVBAHUEM NPUNAZAEMBLE PAILNOS.

Texcropriii ¢aitn! cocrour ua cumposos A, B, C, D n E.

Onpenenure B mpaaaraeMoM Gaiyie MaKCHMAIbHOE KOJHYeCTBO MAYIIAX IOADPAZ CUMBOJIOB,
cpejn KOTOpPBIX KomOmmanmsi cmMBOJOB AB BeTpeuaercsa posHo 21 pas.

Ilns BBINOJIHEHUA 3TOTO 3aJaHHSA cleAyeT HanucaTh IPOrpaMMmy.

OrseT: 3

HaszorémM Mackoif UHMCIa TMOCHENOBATEJLHOCTh LU(p, B KOTOPOH TaKKe MOTYT BCTPeYaTbCH
CHeAyIoNHe CHMBQJIBI:

— cmMBOJ «?» O3HAYAET POBHO OZHY IPOUSBOJBHYIO HHMDY;

— CUMBON «*» O3HAYAET JIOOYIO MOCHEAOBATENLHOCT: MUG(P NPOM3BOJBHOM AJIMHBI; B TOM
gucye «*» MOIKeT 3ajaBaTh M NYCTYIO IIOCJEOBATENHHOCTH.

Hanpumep, macke 123%47?5 coorpercrsylor uucna 123405 m 12300405.

Cpenn HaTypaJbHBIX YHWCeJI, He NPeBLIMA0NIUX 10°, maiizuTe BCe YMCJA, COOTBETCTBYIOIIUE

macke 33%217?7, penammuecs wHa 2079 6e3 ocraTka.

B orBere zammimmUTe B IIepBOoM croabne Tabaunbl Bce HalJleHHBIe YHCIA B TOpAJAKe

BO3PACTAHWSA, & BO BTOPOM CTOJOLE — COOTBETCTBYIOIIHME MM Pe3yJbTATHI JIeJIEHHUA ITHX

gyuecen Ha 2079.
-

KonuuecTBo CTPOK B TAGNHIE /s OTBeTa M3DBITOYHO.

Orser:

3adanue 6bINOAHAEMCR ¢ UCIONLIVEAHUEM NPULAZAEMBLY PALNOE.

26

B marasueHe Ijs YHAKOBKM TOJAPKOB ecTb N KyOWYeCcKHMX KOPOOOK KpacHOro nBera
u M nybudeckux xKopobok curero nsera (N > M). Camoii HHTepeCHOH CYMTAETCA YHAaKOBKa
HoAapKa [0 TPWHIANY MATPENIKE — [OAapPOK YNAKOBLIBAETCA B OXHY W3 KOPOOOK,
TA B CBOIO OYEepeAsb B APYIYI KOpoOKy H T. ., HIPH 3TOM HBET KOPOOOK depeiyercd. Opny
KOPOGKY MOMHO TIOMECTHTh B ADPYIYIO, €CIH AJIHHA €6 CTOPOHBI XOTs Obl Ha 5 emumHMAI
MEHBIIe JUIMHBI CTOPOHBI APYro# Kopobku. Ompegenute HamGOIbIIEe KOJHIECTBO KOPOGOK,
KOTOpPOe MOKHO HCIOJIB30BATH IS YIAKOBKY OXHOTO MOAApPKA, H MAKCHMAJIbHO BOSMOXKHYIO
AJWHY CTOPOHBI CamMO# MaJeHBKON Kopobku, rjge Oyger HAXOAMUTLCHA MIOAAPOK. Pazmep
MOAapKa MO3BOJAET MOMECTUTE €ro B CAMYIO MAJEHbKYID KODOOKY.

1 Maiins MOMKHO CKA¥aTh 1O ciefyiomemy axpecy: https://nobr.ru/2024-ege-informatika-20
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27

Bxodnvie danmvie

B mnepsoit cTpoke BXxoaHoro daiia HaxoAsTcs ducao N — KOIWYECTBO KOPOOOK KPAaCHOro
IBeTa B MaraswHe (HaTypajJbHOe umcejao, He mnpepsimaiomee 10 000) u uwepea mpoden
ypes0 M — KOJWUeCcTBO KOpPoDOK CHMHEro nBera B Marasuae (HaTypajbHOe YHCIIO,
e npesnimaromee 10 000). B caexyomux N cTpoKax HAXONATCA 3HAYEHHA AJIUH CTOPOH
KOpOGOK KpacHOro msera (Bce umcia HaTypanabHble, He mpesbimaiomue 10 000) m wepes
3HAK TAOy/AAIMM 3HAYEHWA JJIWH CTOPOH KOpPoOOK CHHEro mBera (Bce Ymcia HaTypalbHbIe,
He mnpessmmamimme 10 000), Kaskxas mapa TaKHX B3HAUEHHH — B OTAGNLHOU CTPOKE;
B nocaensux N — M crpokax BTOpOe YHMCJO ONYCKaeTcd, M YHCJAAa, COOTBETCTBYIOIIHE
IJIMHAM CTOPOH KOPODOK KpPACHOTO I[BeTa, HAYT KaMJoe B OTHAENLHOH CTpoKe.

SanuImnTe B OTBETE ABa NEJbiX YHMCJa: cHAaYajla HauboJblnee KOJUYeCTBO KOpoOoK, KOTopoe
MOMHO HMCIOJB30BaTh AJi YOAKOBKHM OZHOIO MOJApPKa, 3aTeM MAKCHMANLHO BOSMOMKHYIIO
JUIMHY CTOPOHBI CaMOW MaJleHbKOH KOpoOKHM B TakoMm Habope.

Tunoeoit npumep opzanusayuu Oannvix 60 8xX00HOM (paiine

5 4

39 55

40 42

44 44

40 55

50

Ilpumep 6x001H020 ailng npueedén Ona caywas namu KOpoboK KpacHozo yséema u 4emvipéx
KOpOOOK CuHezo yeema, K020a MUHUMAALHAA OOnycmuMaa PasHuua mexcdy Oaunamu
cmopon kopobork, nodxodsuux 08 Ynaxosku «Mampéuwkoily, cocmasisem 3 edunuybl.
ITpu maxux ucxofuvix Oannblx ycrosulo 3adavu Yodosaemeopsiom HaOOPbL KOPOGOK
¢ Onunamu cmopon 39, 42, 50 u 55 uau 40, 44, 50 u 55 coomeememeernno, m. e.
KOUYLecmeo Kopobox pacno 4, @ ONUHG CTMOPOHBL CAMOIL maNeHbKOl kopobru pasna 40.

Tunopoii npuMep WHMeeT HLMOCTPaTHBHBIH xapakrtep. [IJa BbNONHEHHA 3aTaHUA
HCHOJb3YHTE JAHHBIE H3 NpHJIAraeMsix (adaos.

OTBeT:

£
3adanue GbLLNOAHACMCA C UCTIONBIOGAHUCM TLPUNAZAEMBLX PALNOE.

V KOHIEpHA MO HNPOH3BOACTBY NACTEpPU30BAHHOTO Monoka ectb N depm. Bee depmbr
PACIOJIOMEHBI BAOJb HEKOTOPOTO NPAMOIXHEHHOI0 IYyTH M MMEIOT HOMepa, COOTBETCTBYIOIHE
PACCTOSHHWIO OT HYJEBOH OTMETKH /A0 KOHKpeTHOH (epMebl. M3BeCTHO KOJIHAIECTBO JIHTPOB
MOJIOK&, KOTOpOe €XKeAHEeBHO IMOJy4YalOoT Ha KakJAoh (epme.

KoHIEepH NJaHUpyeT OTKPHITH MOJOKOIepepabaThIBAONIWE 3aBOJ NpH OAHOH u3 (epmM.
Mosoko Ha 3aBoj ¢ ¢epM NepeBO3AT B OMAOHAX BMECTHMMOCTBIO 15 JIHWTPOB KasK/blid.
CToMMOCTL, NEpPEeBO3KHM MOJIOKAa paBHa IPOM3BE/EHHMIO PACCTOAHHMA OT (epMBEI 0 3aBoja
Ha KOJMWYECTBO IEPEBO3MMBIX ¢ JaHHON (epmbl OumoHOB ¢ Monokom. OOmas cTOMMOCTB
NepeBo3KH 3a JEeHb paBHA CyMMe CTOMMOCTEH IepeBO3OK ¢ Kayjoii m3 (epm™ X0 3aBoja.
MeecTo A8 BO3BeJeHHS 3aB0OJia BbIOpAHO Tak, 4T00bl 00IIas CTOMMOCTHL NOCTABKHM MOJOKAa
co Bcex (epM Oblia MUHUMANBHON. -

OnpeenTe MUHUMAJIBHYIO OOIIVIO CTOMMOCTL NOCTABKHM MOJIOKA CO BCeX (pepM Ha 3aBOA.

1 Daitas MOXHO CKadaTh Mo chexyomemy aapecy: https://nobr.ru/2024-ege-informatika-20
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Er3. TUNOBLIE 9KSAMEHALIMOHHLIE BAPUAHTHI

Bxoduste danuvle

Ilano aBa BXomEEIX (aitna (paiin A u daiin B), KamAblii U3 KOTOPBIX B nepeo# CTPOKe
conepsut gueno N (1 € N < 10 000 000) — xosnuuecTBo depm. B Raxg0i s creayionmx
N cTpor HaXOZWUTCA JBa uwucaa: HoMmep QepMbl M KOJHYECTBO MOJIOKA (B nmrTpax),
npousBOAMMOro Ha (depme 3a CYTKH (Bce 4Mcia HaATypPaJbHBIE, KOJUIECTBO HNPOM3BOJAMMOIO
Momoka Ha Kaxkmo# u3 (depm He npessimaer 1000). @epwmbr mepevunciaeHbl B HNOPAAKE UX
PACIIOJIOMeHUA BAONb IYyTH, HAUMHAA OT HYJEBOH OTMETKH.

B oTBeTe YKa)KUTe ABA YMCiA: CHAYAJA B3HAUEHHE HCKOMOM BEJIMYMHBI [JIdA daitna A,
zarem — jana ¢aiina B.

Tunosoil npumep opzanu3ayuu GanHblx 60 6x00HOM Qailre
6
1102
3 204
5 40
6 30
7 20
10 191
ITpu maxux ucxodnbix OGHHLLX U BMecmumocmu O0udoHa, cocmasisiouei 10 aumpos,
KOHUEPHY 6bl200HO OMKPbIMb MOA0KONEPEPAtaAmMbLEAI WL 3a800 Ha Qepme 3. B amom cayiae
cymma mpawcnopmuslX sampam cocmaeum: 2+ 11 +2-4+3-3+4-2+ 7" 20.

-t

TumoBoii NpHMep HMeeT MJUIIOCTPATHBHBIH XapakTep. /[l BLINOJIHEHHS 3a/aHN
HCnoab3yHTe JaHHBIE M3 NpHJaraemMbIx (ainos.

Tipenynpesxaenne: I ogpaﬁomn daiina B He ecaeayer WCHOJIb30BaTh IE€PeOOPHBIA
AATOPUTM, BEIYUCISIIONIN CYMMY JJIA BCeX BO3MOXKHBIX BAPHAHTOB, MOCKOJLKY HANTHCAHHAA
[0 TAKOMY AJTOPUTMY mporpamma OyieT BBINOJHATHCA CAHIIKOM AOJITO.

Oreer:

I Dafiisl MOXMKHO CKAYATH TIO CAEAVIOIIEMY aapecy: https://nobr.ru/2024-ege-informatika-20
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