ITPOEKT

TocynapcTBenHasi HTOroBasi aTTecTalus 1O 00pPa30BaATEIbHBIM
MPorpaMMam cpeaHero oouero oopasopanus B gopme
€/IMHOT0 FOCYAapCTBEeHHOro 3k3aMena (ELI'D)

JleMOHCTPAaLlMOHHBI BAPUAHT
KOHTPOJIbHBIX U3MEPHUTEIIbHBIX MaTepUaIoB
€IMHOT0 rOCyIapeTBEHHOr0 3k3ameHa 2027 rona
no MH®OPMATUKE

HOATOTOBIICH (heepaIbHBIM FOCYIapPCTBEHHBIM OIOJKETHBIM
. HAYYHBIM yUYPEXICHUEM .
«DEJFPAJIBHBI MHCTUTYT IIEJAT OTMYECKUX U3MEPEHUW»

JemoHcTpanuonHslii Bapuant EI'D 2027 r. NHO®OPMATHKA, 11 knacc. 2/28

Enunblii rocynapcerBennsblii 3x3amen no UHOOPMATHUKE

IosicHeHHs K A€MOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MepPHTEeIbHBIX MATEPHAJIOB €IMHOT0 FOCYJapCTBEHHOI0 9K3aMeHa
2027 rona no THO®OPMATHUKE

IIpy o03HaKOMJIEHMHM C JEMOHCTPALMOHHBIM BapHaHTOM KOHTPOJIBHBIX
U3MEpUTENbHBIX MartepuanoB EI'D 2027 r. cieayeT UMeTh B BUIY, YTO 3a[aHUS,
BKIFOUEHHBIE B HETO, HE OTPAXAIOT BCEX BOIIPOCOB COJEPIKaHMUS, KOTOPBIE OymyT
npoBepsATbes ¢ nomouibio BapuaHToB KMM B 2027 r. HoaHblii HepedyeHb
BOIIPOCOB, KOTOPBIE MOTYT KOHTPOJHMPOBAaTbCS Ha EIMHOM TIOCYAAapCTBEHHOM
sk3amene 2027 r., mpuBeaéH B KoauduKaTope NPOBEPAEMBIX = TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEeNLHONH IPOTpaMMBI CPEIHETO
obmero o0pa3oBaHMS W DJIEMEHTOB COJCPXKAHUS IS TPOBCICHUS CIHHOTO
roCyJapCTBEHHOT'0 9K3aMeHa 10 HH(OPMAaTHKE.

B nemoHcTpanMoOHHOM BapHaHTe Npe/CTaB/eHbl KOHKpPETHbIe HNPHMepbI
3aJlaHuii, He WCYEPNbIBAIOIIHE .~ BCEro » MHOIroo0pa3susi  BO3MOKHBIX
¢opmyaupoBoK 3aJaHUIl HA KaKI0W HMO3MINAN BAPHMAHTA 3K3aMeHAIMOHHOI
padoThI.

Ha3nauenwne AeMOHCTPAIMOHHOTO BapHaHTa 3aKJFOYAETCS B TOM, YTOOBI
JlaTh BO3MOXKHOCTH JIOOOMY ydacTHHKY EI'D u mumpokoit oOuiecTBeHHOCTH
COCTaBUTh TpeJCTaBieHre O CTpykType Oyaymmx KM, konuuecTBe 3amaHui,
00 ux opme 1 ypoBHE CIIOKHOCTH.

B 1eMOHCTpPaHMOHHOM BapHaHTe IpelCTAaBJeHbl TPU NpuMepa 3aaaHus 14
U ABa npumepa 3agaHusi 25. B peajbHBIX BapHaHTaX JK3aMeHALUOHHOI
patdoThbr'Ha no3uLusx 14 u 25 0yaeT npeio:keHo TOIbKO OHO 3aJaHHe.

TIPOBOANTCA B KOMTIbFOTEPHOW ZOPME

OTH . CBeleHHWsS TIO3BOJIAIT  BBIMYCKHUKAaM  BBIpa0OTaTh  CTPATETHIO
noarotoBku k EI'D B 2027 r.
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JleMOHCTpallMOHHBII BAPHAHT
KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
€/INHOT0 roCcyIapcTBEHHOr0 3k3amMeHa 2027 roga

no UHO®OPMATHUKE

HNHCeTpyKIus M0 BHINOJIHEHHIO PadoThI

Ok3aMeHanMoOHHas paboTa cocTouT u3 27 3aJaHMil ¢ KPaTKUM OTBETOM,
BBIIIOJIHAEMBIX C TIOMOIIBIO KOMITBIOTEPA.

Ha BrIMONHEHHE PK3aMEHAIIMOHHON Pa0OTHI MO MH()OPMATHKE OTBOAUTCS
3 gaca 55 MuHYT (235 MUHYT).

DK3aMeHallOHHAas pabora BBINOJIHAETCS c MIOMOIIIBIO
CIICIHAIN3NPOBAHHOTO MPOTPAMMHOTO O0ECIIeUeHHs, MpPEeIHA3HAUYCHHOTO [IS
IIPOBEACHMS SK3aMeHa B KOMIIbIOTepHOH (opme. I1pH BEIoTHeHNH 3amaHnii Bam
OyoyT HOCTYIHBI HAa HPOTSHKEHHH BCEro 9K3aMEHa TEKCTOBBIH pEnaKTop,
PENAKTOp SNEKTPOHHBIX TabJIML, CHUCTEMbL IIpOrpaMMHUpOBaHus. PacrososxkeHune
YKa3aHHOTO IIPOTPaMMHOTO oOOecliedeHnss Ha KOMIIBIOTEpE M KaTajor Juis
CO3MaHMS dJEKTPOHHBIX (aiiJIoB INpH BEIMOTHEHWH 3amaHWii Bam ykaxer
OpraHHU3aTop B ayJAUTOPHH.

Ha npoTspkeHnH ciauu 9K3aMeHa TOCTYT K ceTH MHTepHeT 3anpemniéH.

IIpy BEIMONHEHUW 3aJaHUM MOXKHO IIOJB30BAThCS UYEPHOBHKOM. 3amHCH
B YePHOBHKE He YYHTBHIBAIOTCS MPH OLIeHUBAHUH PabOThI.

bambl, monyueHHble Bamu 3a BBHINONHEHHBIE 3a/laHUsl, CYMMHPYIOTCSL.
INocTapaiiTech BHIIOJHUTH KaK MOXKHO OoJble 3aJaHuil U HaOpaTh HanOoIbIIce
KOJIN4YECTBO OalIoB.

Kenaem ycnexa!
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B sx3aMeHalMOHHBIX 3aJaHUSX HCIOJIB3YIOTCA CIICAYIONIUE COIJIallICHUS.

1. O603HaYeHHUs 1151 JIOTUYECKUX CBA30K (Oreparuii):

a) ompuyanue (maBepcus, nornaeckoe HE) o6o3Havaercs — (Hanpumep, —A4);

b) xonwvionkyus (JOTMYECKOe YMHOXKEHHe, Jorudeckoe H) obGosHauwaercs /\
(manpumep, 4 /\ B) nu6o & (nanpumep, A & B);

C) Ouzvionkyusi (JOTMUIecKoe cioxkeHue, yorudeckoe MIIN) obo3magaercs V
(manpumep, A \/ B) 6o | (Hanpumep, 4 | B);

d) credosanue (nmmukanus) obo3Hayaercst — (Hanpumep, A — B);

e) moarcdecmso 0603HavaeTcs = (Hanpumep, A = B). Beipaxenue 4 = B UCTHHHO
TOTJa M TOJBKO TOTJA, KOrja 3HaueHuss A U B coBmagamT (1u60 oHM 00a
WUCTHUHHBI, THOO0 OHH 00a JIOXKHEI);

f) cumBon 1 wucmomb3yercs Ay OOO3HAYEHUsST  MCTUHBI - (MCTHHHOTO
BBICKa3bIBaHus); cuMBoaI 0 — g 0003HAYeHUST JOKH  (JIOKHOTO
BBICKA3bIBAHU ).

2.JlBa JIOTHYECKHX BBIPAKEHMS, COJCPIKAIIUX IIEPEMEHHbIC, Ha3bIBAIOTCA
pasHocunbhbiMy  (3KBUBAJICHTHBIMH), €CIM  3HAYCHHS OTUX  BBIPaXKCHUH
COBIATAIOT TPH JIFOOBIX 3HAYCHHUSIX HEPEMEHHBIX. Tak, BeIpaxeHns 4 — B
u (—A4) V B paBHocwibHbl, a A VV B u. A /A B HepaBHOCWIbHBI (3HAYCHHUS
BBIpKEHHI pasHble, Hanpumep, pu 4 =1, B = 0).

3. TIpropUTETHl JIOTUYECKUX OTepanui: WHBepcHs (OTPHUIIAHKE), KOHBIOHKIIHS
(Jtornyeckoe yMHOXCHHE), AU3BIOHKIHS (JOTHUYECKOE CIIOKEHHUE), MMILTHKAIIS
(cnemoBanue), ToxaecTBo. Takum obpazom, =4 /A BV C /A D o3Hauaer TO xe,
gro u ((—A4) A B) V (C/A'D).

Bosmoxna 3amucs 4 A-B A C Bmecto (ANB) N C. To e OTHOCHTCS
U K JU3BIOHKIMK: BO3MOXkHa 3anuch 4 \V BV C Bmecto (4 V B) V C.

4. O6o3HaueHnsst MoOaidt n KOalT HCHONB3yIOTCS B TPagUIIOHHOM JUIS

MH()OPMATHKYU CMBICIIC — KaK 0003HAYCHHS SIMHUIl U3MEPEHHUS, YbE COOTHOIICHUE
C eUHUIIEH «0alT» BBIPAXKAETCS CTETIEHBIO TBOUKU.
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Ha pucynke cxema gopor N-ckoro paiioHa m3obpaxkeHa B BUje rpada, B Tabuie

COZIEPKATCS CBEACHHS O MPOTHKEHHOCTH KAXKIOH U3 3THX JA0OPOT (B KWIOMETpax).

Howmep nynkra c

1/2/3]4]5]6 B
5 | 1 39 5330
=239 21
23 21 8 |3 F
e 8 13] 5 =
Z215(53 3113
T 6130 5 A

Tak kak TaOJNUIy W CXeMy PHCOBAIM HE3aBHCHUMO IPYT.-OT Apyra, HyMeparus
HaceNn€HHBIX IYHKTOB B Ta0nuie HHUKAaK HE CBS3aHa C ~OyKBEHHBIMU
obo3HadeHHAMH Ha Tpade. Omnpenennure, KakoBa CyMMa HPOTSDKEHHOCTEH JOpOT
13 MyHKTa E B MyHKT 4 ¥ 13 nyHKTa B B myHKT C.

B oTBeTe 3anmumuTe I€7I0€ YUCIO.

OrTBerT:
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Murra 3armoTHs TaOIHUIly HCTHHHOCTH JTOTHYeCKOH yHKIuH F
(=)= ~(w—=x) V2

HO YyCHeJ 3alOoJHUTh JHUIIb (GparMeHT U3 TPEX Ppa3IUYHbIX €€ CTPOK, Aaxe
HE yKa3aB, KaKOMy CTOJOIy TaOJMIBI COOTBETCTBYET KaXKAas M3 MEPEMEHHBIX
W, X, Y, Z.

o
—_—
o

olo|lo|y

Ompenennte, KAKOMy CTOJNOLY TaOJMIBI COOTBETCTBYET KaXKIasl M3 TIEPEMEHHBIX
W, X, ¥, Z.

B otBere HamummTe OYKBBI W, X, ¥, z B TOM IOPSIKE, B KOTOPOM HIYT
COOTBETCTBYIOIIME MM CTOJNONBI (CHadasa OykBa, COOTBETCTBYIONIAs HEPBOMY
cronbmy; 3areM OyKBa, COOTBETCTBYIOIIAsl BTOPOMY CTONOLY, M T.A.). BykBbI
B OTBETC NHIINTE TMOJAPSAN, HUKAKUX pasleiauTe]ei Mexay OyKBaMH CTaBUTH
HE HYKHO.

Hanpumep, ¢yHKIMsS 3amaHa BBIpaXeHHeM  —x \/y, 3aBHUCAIIAM OT JBYX
MIEPEMEHHBIX, a ()parMeHT TaOJHIBI IMEET CHESTYIONNH BH.

F
0 1 0

B sTOoM cnydae-mepBOMy €TONOIy COOTBETCTBYET IMEPEMEHHAs ), a BTOPOMY
CTOJIOLY — IepeMEHHAs X. B oTBeTe cienyeT Hamucarb: yx.

OTBeT:
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3adanue 6bINOHAEMCA C UCNONL30BAHUEM npuaazaemozo qbaﬁ.fm.

1)

B ¢aitne npuBenéH ¢parmenT 06a3sl gaHHBIX «KoHmuTepckme wm3mennsy
0 IIOCTaBKax KOH(ET M IeyeHbs B MarasuHbl pailoHOB ropoga. basa maHHBIX
COCTOHMT U3 TPEX TabIuIL.

Tabmuma «JIBikeHHEe TOBapOB» COACPIKUT 3alHCH O TOCTYINICHHH TOBapoB
CO CKJIama B MarasWHel B TedeHHe wnioHS 2025T., a Takke HH(POPMAIHUIO
0 mpojaHHbIX ToBapax. llone Tun onepayuu conepxut 3Hauenue llocmynienue
unu IIpooasica, a B COOTBETCTBYIOIIEE TIose Kouuecmeo ynakogox, uim. BHECEHA
nH(OpPMAIHI 0 TOM, CKOJIBKO YHAKOBOK TOBapa MOCTYIHIIO B Mara3WH WIH OBLIO
IIPO/IaHO B T€UEHUE HA. 3ar0J0BOK TaOIUIIbI UMEET CIICTYIOLHI BU.

ID ID KonnuecTBo Tun

Hata ApTHKYT
ornepanuu MarasuHa YIAKOBOK, IIT. | OIepaunuu

Tabmuna «ToBap» couepkuT WHPOpMaIMIO 00 OCHOBHBIX XapaKTEPUCTHKAX
KaXXZIOTO TOBapa. 3arojOBOK TAaOJIHIBI UMEET CIAEIYIONINN BHI.

HaumenoBanue KonnyectBo | IleHa 3a
ApTHKyT Otnen En wnsm
TOBapa % B YIIAaKOBKE | YHaKOBKY

Tabmuma «Mara3us» CoOmepX uT MH(OPMAIHNIO 0 MECTOHAXOXJICHHH Mara3mHOB.
3aroj0BOK TabIMIbI UMEET CIELYIOLIMI BU.

ID
MarasuHa

Paiion Anpec

Ha PUCYHKE IPUBCIICHA CXEMa yKaSaHHOﬁ 6asel JaHHBIX.

Marazux
¥ 1D marazuna
PaitoH
Aapec
JeveHne TOB3pOE
¥ 1D onepaumm
Aara
ID marasuHa
ApTuUkyn
Konnuecrso ynakosok, Wwr,
Tun onepauyumn Tosap
¥ Apmikyn
Otaen
HaumeHOBaHWe TOBapa
Ea m3m
Kon14ecTeo & ynakoeke
Liena 3a ynakosky
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Hcnons3ys mHpOpMAIIIO U3 NpUBEASHHON 0a3bl JaHHBIX, ONPEAECTHTE OOILYI0
Maccy (B KI') BCeX BHIOB 3e(Hpa, MOIyICHHOTO Mara3iHaMM, PacHo0KEHHBIMA
Ha [IpubpexHol ynuiie, 3a mepuoj ¢ 5 no 19 UoHs BKIIOYUTEIBHO.

B oTBeTe 3anuIINTE TOIBKO YUCIIO.

OTBeT:

Ilo kaHamy CBSI3U TIEPENAIOTCS COOOIICHUS, COJIEpPXKALIME TOJIBKO OYKBBI
u3 Habopa: b, K, JI, O, H. [Ing mepemauu HCHOJB3YeTCS ABOWYHBIN KOI,
ynosneTBopsitomuii  ycnosuto ®Pano. KomoBble cioBa Jjisi HEKOTOPHIX OyKB
n3sectHel: b — 00, H—- 010, JI - 111. {ng aByx ocraBmuxcs 6ykB K-u O xomoBbre
cloBa Hew3BeCTHbl. Kakoe KOJMYEeCTBO JIBOMYHBIX 3HAKOB  TpedyeTcs
st komupoBanusi cinoBa KOJIOBOK, ecnm M3BECTHO; YTO OHO 3aKOIWPOBAHO
MUHHMAJIEHO BO3MOXKHBIM KOJIHMYECTBOM JIBOMYHBIX 3HAKOB?

Ilpumeuanue. Ycnorue ®aHo 03HAYAET, YTO HUKAKOE KOJJOBOE CIIOBO HE SIBISETCS
HA4ajioM JIPYyroro KOJOBOTO CIIOBa. = JTO. oOecrmedmBaeT BO3MOXKHOCTh
OJTHO3HAYHOU paci(pPOBKH 3aKOTUPOBAHHBIX COOOIICHHI.

OrtBeT:
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Ha Bxon anropurma nozna€res HaTypajibHOE 4UCIO N. AITOPUTM CTPOUT II0 HEMY
HOBOE YHCIO R cleayrommM o0pa3omM.
1. Crpoutcst IBOUYHAS 3alUCh yKciaa N.
2. Jlanee 3ta 3anmuch 00padaThIBACTCS MO CICAYIOMIEMY TTPABHITY:
a) ecim ymucio N 4é€THoe, TO K 3TOH 3alicH CIIpaBa M CIeBa JOMUCHIBAIOTCS
TI0 /IBE €IWHHIIBI;
0) ecnmu uucio N Hed€THOe, TO B KOHEI JBOMYHOM 3amucu (cripaBa)
JOMHCHIBAIOTCS [IBA HYJIS, @ B HAYaNO (CJieBa) AOMHUCHIBACTCS ANHALIA.
INomyuenHnas TakuM 00pa3oM 3ammCh (B HEl Ha TPU WM YETHIpe paspsia
Oousibllle, YeM B 3alUCH MCXOAHOrO uucia N) sBJsEeTCS JBOUYHON 3aluchio
nckomoro yucia R.
3. Pe3ynbTaT nmepeBoauTCs B IECATUYHYIO CHCTEMY M BBIBOJUTCS Ha OKPaH.

Hanpumep, nns ucxonnoro uucna 13,0 = 1101, pe3ynbTatoMm SBISETCS YUCIO
1110100, = 11640, a 1 ucxoaHoro urcna 6,9 = 110, 31o yucno 1111011, = 123,,.

VYkaxxure HaWmMeHbIee YHCIO R, TpeBhImaromee 95, KOTOpoe MOXKET OBITh
pe3ynpTaToM pabOTHl AAHHOTO AalropuTMa: B OTBeTe 3amuIIiTe 3TO YHCIIO
B IECATUYHOHI CUCTEME CUUCIICHHUS.

OTtBeT:
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Ucnonnutens Yepenaxa JeHCTBYyeT Ha IUIOCKOCTH C JEKapTOBOW CHCTEMOMU
KoopauHat. B HauanbHbI MOMeHT Yepenaxa HaXoAWUTCs B Havyajle KOOpJAUHAT, €
roJIOBa HANpaBjeHa BIOJb IOJIOXKUTEIBHOTO HAIPaBIEHUS OCH OPJIMHAT, XBOCT
onymieH. [Tpu omymenHoM xBocte YUepernaxa OCTaBIIsI€T Ha TOJE Clie[ B BUIE
nuHUU. B KaXIblii KOHKPETHBI MOMEHT H3BECTHO IOJIOXKEHUE HCIIOTHUTEINS
W HaIpaBJICHUE €ro IBIKECHUA. Y UCHOJIHUTENS cymecTByeT 6 komany: HoaHaTs
XBOCT, O3HAUaIOUIast epexo/l K nepeMernieHuto 6e3 pucopanus; OmycTuTsh XBOCT,
O3HauaroUlas Mepexoi B PeKUM pUCOBaHUs; Bnepém n (rae n—uenoe 4ucio),
BBI3BIBAIOIIAS TEepeBIDKeHrne Uepenaxu Ha n €IUHUI] B TOM HaIllpaBIEHUH, KyIa
ykazpiBaeT e€ TronoBa; Hasagm (roe n—uenoe YHCIO), - BBI3BIBAIOIIAS
Tepe/IBUKEHNE B IPOTHUBOIIOJIOKHOM ToJI0oBe HanpapieHnn; Hanpaso m (rne m —
11eJ10€ YKCIIO0), BBI3BIBAIOIIAS U3MECHCHHE HAIIPABIICHUS JABM)KEHUS Ha M IPagycoB
mo 4YacoBod crpenke; HajeBom (rme m —1enoe YHUCIO0), BEI3BIBAIOIIASL
W3MEHEHUE HAIIPABIICHUS IBUKEHHS HA 7 TPayCOB MPOTHUB YaCOBOW CTPEIKH.
3amucey  IloBTopm k [Komanpal Komanpa2 ... KomanmaS] o3Hauaer,
YTO TOCJIEIOBATEIBHOCTh U3 S KOMaH]| IIOBTOPUTCS k pas.

Yepenaxe OBUT TaH IS UCTIOTHEHHUS CIICAYIOLIHI alrOpUTM.
IloBTopu 6 [Bnepén 24 Hanpaso 90 Bnepén 30 Hanpaso 90]
IloguaTs XBOCT

Bnepén 2 Hanpaso 90 Bnepén 10 Hasneo 90

OnycTurhb XBOCT

IloBTOopu 6 [Bnepén 75 Hanpaso 90 Bnepén 71 Hanpago 90]

Omnpenenute, CKOJIbKO TOYEK. C IIETOYUCICHHBIMH KOOPIMHATAMHM HaXOIATCS
BHYTpH 00JIacTH nepecedeHusi GUryp, OorpaHHuEHHBIX 3aJaHHBIMU AITOPUTMOM

JIMHUAMH, BKITFOYasA TOYKHW Ha TPAHUIIAX 3TOT0 IIEPECCUCHUA.

OTBeT:

JleHa 3ammchIBaeT TOJIOCOBOE COOOMIEHNE I cBoeil moapyru. Ilepex otmpaBkoi
coobrieHne onuppoBbIBacTcs B (opMmare CTepeo C YaCTOTOW TUCKPETHU3AIHH
32000 T'm u royOuHOW kKomupoBaHust 16 Out. Onpenenute HaUMEHbIIEE
KojuuecTBO KOalT, HeoOXoauMoe i COXPAaHEHUS COOOINCHUS B MaMATH
(6e3 yuéra 3aroyioBKa), €CIM €ro [UIUTEIFHOCTh — 2 MHHYTHI 27 CeKyHI.

B oTBeTe yKaKUTE TOJIBKO YHCIIO.

OTBerT:
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Bce narubykBeHHbIe cloBa, coctaBiieHHbie U3 Oyks A, K, 1, E, H, T, 3anucanst
B aJI(p)aBUTHOM IOPSAJIKE U IPOHYMEPOBAHBI.

Bort Havano crucka:

AAAAA

AAAAE

AAAAK

AAAAH

AAAAT

AAAAI]

Omnpenenute, M0 KaKUM HOMEPOM B 3TOM CITUCKE CTOMT IEPBOE.CJIOBO C UYETHBIM
HOMEpOM, KOTOpoe He HauuHaercs ¢ OykB A, E win K u npu 3tom coneput
B CBOCH 3amucu He MeHee O/IHOM OykBbI T.

SANNAIE e

IIpumeuanue. CnoBO — IOCIENOBAaTEIbHOCTh UAYIIUX . HOApAn  Oyks,
He 00513aTeNIbHO OCMBICIICHHAS.

OTBeT:

3adanue 6bINOHAECMCA C UCNONbI0BAHUEM npuaazaemozo (1)aﬁﬂa.

OTkpoiite (ailm AIEKTPOHHOW TaOMHIbI, COASpKAMed B KaXIOW CTPOKE MATh
HATypalbHBIX Yucel, OmpenenuTe KOMMYECTBO CTPOK TaOJHIbI, JUIS KOTOPBIX
BBITIOJTHEHBI 002 yCIIOBHS:
— B CTPOKE BCE YHCa Pa3IHUUHbL;
— y/JBOCHHAsI CyMMa MaKCUMAaJIbHOTO 1 MHHUMAJIBHOTO YHCEIl CTPOKH OOJIbIe
CYMMBI OCTaBUIMXCS TPEX €€ YHCell.
B oTBeTe 3aMIIUTE TONBKO YHUCIIO.

O1BeT:
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B rtepmmHOmormn cereit TCP/IP Mackoi ceTm HA3BIBAalOT JBOMYHOE YHCIIO,
KOTOpPO€ IIOKa3bIBACT, Kakas 4acTh IP-anpeca y3ma ceTu OTHOCHTCS K apecy CETH,
a Kakas — K aJpecy ys3jla B 3TOH ceTu. AIpec CETH IONYy4aeTcs B pe3yjbTaTe
IIPUMEHEHUS IOPa3PAIHON KOHBIOHKIMY K 3alaHHOMY aJpecy y3Ja U ero Macke.

[Hans! anpec y3na 192.168.159.86 u macka 255.255.252.0. Haiinure anpec ceru.
B otBeTe ykakuTe CyMMy UHCIIOBBIX 3Ha4eHUI OKTeTOB HaaenHoro IP-aapeca.

Hanpumep, ecnu Obl HaiaeHHwlid ampec Obi1 paBen 100.20.3.4, To B oTBere
ciemoBaio Obl 3amucars: 127.

OTBeT:

Ha mnpennpusatuy KakIol M3rOTOBIEHHOM [e€Taau  MNpPUCBAUBAIOT CEPUIHBIN
HOMEp, cocTosimuii U3 157 cumBosioB. B 0a3e maHHBIX U XpaHEHHS KaKIOTO
CEpUIIHOr0 HOMEpa OTBEIECHO OAWHAKOBOE M MUHHMMAJIBHO BO3MOXKHOE LIEJIOE
yucno GaiT. IIpu 3TOM HcHoONb3yeTcs HOCHMBOIBHOE KOJUPOBAHHE CEPHHMHBIX
HOMEPOB, BCE CUMBOIIBI KOIUPYIOTCSA OAUHAKOBEIM U MHHHUMAIBHO BO3MOXXHBIM
guciioM 6ut. M3BecTHO, uTo M1 XpaHeHHs 12 450 cepuilHEIX HOMEPOB OTBEIECHO
He Oonee 955 Kobaiit mamsaru. Onpenenure MakKCHMaJIBHO BO3MOKHYIO MOIITHOCTB
andaBuTa, UCTIOIB3YEMOT0 /I 3alUCH CEepUiHBIX HOMepoB. B oTBeTe 3amumure
TOJBKO IeJ0€ YUCIIO.

OTBeT:
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Ucnonautens MT npenctapnser co00i YHTAIONIYIO M 3aIIMCHIBAIONIYIO TOJIOBKY,
KOTOpasi MOXET IepeJBUraThbCsi BIONb OSCKOHEYHOW TOPHU3OHTAIBHOW JICHTHI,
pa3nenéHHoi Ha paBHbIE SYeHKH. B Kakaoil suelike HaXOOUTCS POBHO OIUH
CUMBOJ U3 aliaBUTa UCTIOIHUTEINS (MHOKECTBO CUMBOJIOB A = {dg, A1y .., Ay_1}),
BKJIIOYAs CIIELUAIbHBIN ITyCTON CUMBOJI @,

Bpemst paboThI HCIIOTHUTENSI ISTATCSI HA TUCKPETHBIE TakThI (mark). Ha xaxaom
TakTe rojgoBka MT HaxoauTcs B OZHOM M3 MHOYKECTBA JOIYCTUMBIX COCTOSHUMN
0= {q0> 15 --+s ¢n1}. B HavaIbHBII MOMEHT BpPEMEHHM TOJIOBKA HAaXOJUTCS
B HAYaJIbHOM COCTOSIHUH .

Ha kaxaoMm TakTe TOJIOBKa 0003pEBAET OJHY SYEHKY JICHTHI, Ha3bIBAEMYIO
TEKyIIeH SYCHKON. 32 O/IMH TaKT T'OJIOBKA UCIIOJHUTENS MOXET U3MCHUTH CHMBOJI
B TEKyIlEH suellke U IEePEeMECTHThCS B COCENHION AYEHKy cileBa WIW CIpaBa
or He€. Ilocnme Kkaxmoro TakTa TOJIOBKA MEPEXOJUT B HOBOE COCTOSHHE WIIH
0CTa€TCsl B IPEIKHEM COCTOSHUM.

Iporpamma pabotsr uctionuutens MT 3amaércs B TaOIMYHOM BHIE.

aop a a1
qo KOMaHJa | KoMaHJa KOMaHa
q: KOMaHjia | KoMaHaa KOMaH/a
¢,1 | KOMaHJa | KomaHzga KOMaHa

B mepBoii cTpoke nepeduciieHbl Bce BO3MOXKHBIE CHMBOJIBI B TEKYyILEH sdeiike
JICHTBI, B TIEPBOM CTOJIOIE — BO3MOXHBIE COCTOSIHMS TOJIOBKM. Ha nepeceyeHuun
i-i CTPOKH U j-TO CTONOIA HAXOAWUTCS. KOMaH/a, KOTopyto BemoinsieT MT, koroa
TOJIOBKa 0003peBaeT j-il CHMBOJI, HaXodsiCh B i-M cocTosHWHM. Ecimu mapa
«CHMBOJI — COCTOSTHHE)» HEBO3MOXKHA, TO KJIETKA /I KOMaH bl OCTa&TCsl MMyCTOH.
Kaxknas komMaHga cOCTOUT U3 TPEX IIEMEHTOB, Pa3deNIEHHBIX 3aMSITHIMU: TIEPBBINA
QJNIEMEHT — 3alMCBhIBAEMBIH B TEKYIIYIO0 SYEiiKy CHMBON aidaBuTa (MOXET
COBIIAJIaTh C TEM, KOTOPBIN TaM yxe 3amucaH). BTopoil aneMeHT — ofuH u3 TpExX
cumBOJIOB_«L», «R», «S». CumBonbl «L» u «R» 03HadaroT cIBUT B JICBYIO WU
MIPaBYIO-SMEHKN COOTBETCTBEHHO, «S» — 3aBepluieHne paboTel ncnomHuteast MT
1OCJIe  BBIITOJIHEHHUS TeKyled KomaHipl. CHOBUT IPOUCXOAUT TIOCJIE 3alUCH
CHUMBOJIA B TEKYIIYIO sSTYelKy. TpeTuii a5IeMeHT — HOBO€ COCTOSIHUE TOJIOBKU TOCTIE
BBITIOJIHEHHST KOMaH/IBI.

Hanpumep, xomanga 0, L, g; BEIONHSAETCS CIEAYIONIMM 00pa3oM: B TEKYIIyIO
YUKy 3amMCchiBacTCs CUMBON «0», 3aTeM TroOJOBKa CABHMIAETCS B COCETHIOIO
clieBa TYEHKY U ePEXOJHUT B COCTOSIHUE (3.

IIpuBeném npuMep BBINOJHEHUS IPOrpaMMBl, 3alaHHOH TabIUYHO.

Ha sienTe 3anucaHo HEM3BECTHOE HEHYJIEBOE KOJIMYECTBO PACIIOI0KEHHBIX IOAPS
B COCEJHUX SYEHKAaX CUMBOJIOB «Z», BCE OCTAIbHBIC AYCHKU JICHTHI 3allOIHEHBI
IyCTBIM CHMBOJIOM «A». B HauanbHBII MOMEHT BpPEMEHH TOJIOBKA HaXOIWUTCS
Ha HEM3BECTHOM PAcCTOSHUU CIPaBa OT CaMOI'0 IPAaBOro CUMBOJIA «Z».
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IIporpamma
A Z
q() 7\’5 L, qO Xa L7 ql
91 ML g X, L.gp
q2 )"a Sa q2 X, La q2

3aMEHSCT Ha JICHTE BCE CHUMBOJIBI «Z» Ha «X» M OCTAaHABJIWBACT HCIIOJHUTEIS
B IIEPBOH SUYEHKE CIeBa OT MOCIEA0BATEIEHOCTH CHMBOIIOB «X».

Bo3MoxHOE HaYallbHOE COCTOSIHUE UCTIOJTHUTEIS:

| » a1z z [z [z | x| x|

A 90

Koneunoe cocTostHrE UCIIOTHUTEIS TTOCTIC 3aBCPUICHUA BBITTOJIHCHUA TPOTrPaMMBI.

LA [ [ x [ x [ X [ X o] & |

|

A9

BoinosHure 3aganue.

Ha siente B cocenHux sdelkax 3alucaHo JBOMYHOE ITIpejcTaBieHue uucia 2025
0e3 BeaylIux HyJsel. Sueliku cripaBa W clieBa OT MOCIEI0BATEILHOCTH 3aN0THCHBI
ITyCTBIMU CUMBOJIAMH «\». B HaYambHBII MOMEHT BpeMEHH T'OJIOBKA PACIIONOKEHa
B Opkaiiieil cipaBa K IOCJIEA0BATENBHOCTH SUEHKE.

[IporpamMma pabOTHI HCTIOTHUTEIS:

A 0 1
g0 | ML g
q1 l,L, q2 0, L, ql 1,L, q1
92 )"a S, 92

Onpenenure pe3ysbTaT BBINOJHEHHS TpPOrpaMMbl. B oTBeTe 3amumuTe
TOJIy4UBLIEECS YUCIO B AECATUYHON CUCTEME CUMCIEHUS.

OrtBeT:
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Hcnonnurens npeodpasyeT YUCIO Ha IKpaHe.
VY HcnogHUTENS €CTh JBe KOMaHbl, KOTOpble 0003HAUYEHBI IATHHCKUMH OYKBaMH:
A. Tllpubass 1
B. Ilomensiii MectamMu
IlepBas u3 >THX KOMaHI YBEIWYUBAET YMCIIO Ha ’KpaHe Ha 1. Bropas xomanna
MPUMEHSETCSI TOJNBKO K YHCIy, Y KOTOpPOro mudpa B paspsne OeciITKOB
[0 3HAYCHUIO MEHbINe MBI, cTosmield B pa3psae SAWHHI, U JeHCTBYeT,
3aMeHsIsI YMCII0 Ha DKpaHE YMCIOM, B KOTOPOM IM(PHI ABYX MIAIIIAX Pa3psIoB
ITOMEHSUTUCh MECTAMH.
IIporpaMma [uIst HCIIOTHUTEIS — 3TO TOCIEAOBATEIBHOCTH KOMAH].
CKOJIbKO CYIIECTBYET IpOrpamMM, JUis KOTOpbIX Hpu ucxonHoM uwmcie. 100
pe3ysbraToM siBisiercs yucio 1417
TpaekTopusi BBIYHCICHUH MPOTpaMMBbl — 3TO IOCIENOBATENBHOCTD PE3YIHTATOB
BBITIOJTHEHHUST BCEX KOMaH] MPOTPaMMBI.

Hanpumep, nns nporpamMmmbel ABA nipu ucxomHom yuciie 13 TpaeKTopus COCTOUT
u3 uncen 14, 41, 42.

OTBeT:

Omnepanapl apuQMETHYECKOTO BBIPOKEHHS 3alHCaHbBl B CUCTEME CYUHCICHHS
C OCHOBaHHEM 22.

27)(39887622 + 26)(35122 +71 1)6522

B 3ammcu umcen mepeMeHHOM X 0OO3HaueHa HEW3BEeCTHas mudpa u3 andaBuTa
22-puyHOi cucteMbl cunciaeHud. OnpenenuTe HaHMeHbIee 3HAUYCHUE X, TPU
KOTOPOM 3HA4eHWE JaHHOro apu(dMeTnvyeckoro BbIpakeHUs kpatHo 21. Jlis
HaWJCHHOTO X BBIYMCIUTE YacTHOE OT JCJCHHS 3HA4YCHHS apu(pMeTH4ecKoro
BBIpaXEHUSI Ha 21 W yKaXuTe ero B OTBETE B JCCATHUYHOW CHCTEME CUHCIICHUS.
OcHOBaHHE CHUCTEMbI CUHUCIICHUS YKa3bIBATh HE HY)KHO.

O1BeT:

NJIN

3Ha'{eHI/Ie apI/I(i)MeTI/I‘{eCKOFO BBIpa)I(eHI/ISI
3-3125%+2-625" -4 -625°+3-125° -2 -25* — 2025

3alucaid B CHUCTEME CUMCIICHHsI ¢ ocHOBaHMeM 25. CKOJBKO 3HA4alux HyJei
COJZICP)KUTCSI B ATOU 3aMUCH?

OTBeT:
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N

170 100
3HaueHue apudmeTrnyeckoro BbIpaxkeHus 7 + 7 — x, rae x — 1ejoe

I0JIO’KUTENIBHOE YHcio, He npesbimatomiee 2030, 3anucanu B 7-puyHON cucTeMe
cuncienud. Onpejenure HauOoNbllee 3HAYEHHE X, NMPH KOTOPOM B JIaHHOM
3aIKCH 3HAUECHUS apU(PMETHIECKOTO BBIPAXKEHHs COIEPKUTCSA POBHO 71 HyJIb.

B oTBeTe 3anumuTe YMUCIO B AECATUYHOHN CHCTEME CUHCICHUS.

OrtBerT:

O6o3naunM yepe3 JEJI(n, m) yTBep)KICHHE «HATYypaIbHOE YHCIO. A JICIHUTCS 0e3
OCTaTKa Ha HATYPAJIbHOE YHCJIO m»; IyCTh HA YHCIOBOM HPSMOI JaH OTPE30K
B=[70;90].

J7st kakoro HanOOoJBIIEro HATYPAIBHOTO YHCNa 4 JTOTHYECKOE BEIPAKEHIE

JEJ(x, A) V ((x € B) — —~IEJ(x, 22))
WUCTUHHO (T.e. TIPHHMMAeT 3HaueHWe 1) TpH JIIOOOM IENIOM MOJOKHUTEITHLHOM

3HAUCHUM IIEPEMEHHON X7

OTBeT:

AJITOPUTM BBIYUCIICHUS 3HaUeHHs (QYHKIMU F(n), e n — HamypansHoe 9HCIIO,
3a/laH CJIeAYIOIIMMU COOTHOILICHUAMU:

Fn)y=1mpun=1;
Fn)y=n xFmn—1),ectun > 1.
Uemy paBHO 3HaueHue BeipaxxeHus (F(3038) +5 x F(3037)) / F(3036)?

OTBeT:

| 3adanue 6bINONHAEMCA C UCNONb30BAHUEM npuaazaemozo d)aﬁ/’ld.

B (aiine comepkuTCs MOCIENOBATEIBHOCTh HATYPAIBHBIX Yucell. EE aeMeHThI
MOTYT IIpUHUMATH Leible 3HaueHus oT 1 1o 100 000 BkmrouutensHo. Onpenenure
KOJIMYECTBO Map MOCIENOBaTEIbHOCTH, B KOTOPBIX OCTAaTOK OT JesieHus Ha 33
X0Td OBl OJHOTO U3 DJIEMEHTOB pPaBeH MHUHHUMAlIbHOMY  JJIEMEHTY
IIOCIIeIOBATENbHOCTU. B OTBeTe 3amummTe KOIMYECTBO HAMIECHHBIX Iap, 3aTeM
MaKCHUMaJbHYI0 U3 CyMM 3JIEMEHTOB TakUX Hap. B naHHON 3amade mopn mapoi
HOJIpa3yMeBaeTcs 1Ba UAYIIHUX MOAPS HJIEMEHTA [10CIeJ0BATEIbHOCTH.

OrtBerT: ‘ ‘ ‘
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| — I | 3aoanue 6bINONHAEMCA C UCNONb30BAHUEM npuaazaemozo dmﬁﬂa.

Kgayipat pasnunosan Ha N x N knerok (1 < N < 30). Vcnonaurens Po6oT Moxker
IepeMeInaTsCsl M0 KJIEeTKaM, BBITOJHAS 33 OJHO IepeMEIleHHE OJHY U3 IBYX
KOMaHJI: BHpaBo uiu BHU3. Ilo komanze BmpaBo Pobor nepememaercs
B COCEIHIOI IIPaByI0 KIETKy, 10 KOMaHAE BHH3 — B COCEIHIOI HIDKHIOH.
KBazpat orpann4eH BHEITHUMH CTeHaMH. MeX Ty COCeTHUMH KJICTKaMH KBaJpaTa
TaK)ke MOT'YT ObITh BHYTpeHHHE cTeHbl. CKBO3b cTeHy PoOOT mpoiitu He MOXeT.
ITepen kaxapiM 3amyckoM Po0oTa B KakIOW KJIETKE KBajpaTa JISKHT MOHETa
nocrouHcTBoM 0T 1 1o 100. IToceruB kieTky, PoGoT 3abupaer MOHETY ¢ cOOOM;
9TO TaKKe OTHOCHUTCS K Ha4IBHOM M KOHEYHOI KieTkaM MapmpyTa Pobora.

B «yrnoBeIx» KI€TKax TMONS — TeX, KOTOpBIE CIIpaBa U CHHU3Y OIPAHHUYEHBI
creHamMH, Po6OT He MOXKeT MPOJOIKATh JBIKEHHE, T0ITOMY HAKOIIEHHAs CyMMa
cuuTaeTcst UToroBoil. TakiMX KOHEYHBIX KJIETOK Ha II0JIe MOXET OBITh HECKOIBKO,
BKJIFOYas IIPAaBYI0 HIDKHIOI KIETKy mois. [Ipm pasHBIX 3amyckax HTOTOBEIC
HAKOIJIEHHbIE CyMMBI MOTYT Pa3IHYaThCs.

OmpenennTe MaKCHMalbHYI0 M MHHUMAIBHYIO HCHEKHBIE CYMMBI CPEIH BCEX
BO3MOJKHBIX HTOTOBBIX CYMM, KOTOpPBIE MOXKET cobparth PoboT, mpoiis u3 aeBoi
BEpXHEH KJICTKH B KOHEYHYIO KJIETKY MapuIpyTa. B oTBeTe ykakuTe qBa ducia —
CHa4YaJia MaKCHUMAaJIbHYI0 CyMMY, 3aTeM MUHHMAIBHYIO.

VicxonHBIE MaHHBIC NPEICTABIAIOT COOOH “3JIEKTPOHHYIO TAaONHIy pa3MepoM
N x N, xaxnaas sdyeilka KOTOpOH COOTBETCTBYET KJETKE KBaapara. BHyTpeHHHE
Y BHEUIHUE CTEHBI 0003HAYCHBI yTOMIEHHBIMA JIMHUSIMHU.

Tunosoti npumep opearHu3ayuu OaHHbIX 8 (ailie

11884
1011113
113 12]2
213 /516

THnoBoOM NpHMep MMeeT WJIIOCTPATHBHBIA Xapakrep. /1 BbINOJIHEHHs
3aJaHHs NCIOJIb3YyiiTe JaHHbIEe U3 NPUJaraeMoro gaia.

OTtBeT: ’ ‘ ‘
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JBa urpoxa, Ilers u Bans, urpatot B cnemyromyto urpy. Ilepen urpokamu Jiexxat
JIBE Ky4d KaMHed. Irpoku XoIsT TI0 ouepeu, nepBbiid xo aenaet [lers. 3a onun
XOJ UTPOK MOXKET:
— 100aBUTh B OAHY U3 KyU (II0 CBOEMY BBIOODY) 4 KaMHS;
— YBEJIMYUTh KOJHMYECTBO KaMHEW B OAHOH W3 Kyd (IO CBOEMY BEIOOpY)
B 2 paza.

Hanpumep, nycte B ogHoil kyue 20 kamuel, a B apyrod 30 kamHel; Takyro
no3uiio B urpe o6oszHaunm (20, 30). Torma 3a oAMH XOI MOXHO MOJIYYHUTh
nmro0yro u3 ueThpéx nozunmii: (24, 30), (20, 34), (40, 30), (20, 60).

Jns toro uytoObl HenaTh XOAbl, y KaKIOr0 HIPOKa €CTh HEOrpaHuvYeHHOE
KOJIIMYeCTBO KamHed. Wrpa 3aBepiiaeTcs B TOT MOMEHT, KOIZla CyMMapHOe
KOJIMYECTBO KaMHEH B JABYX Kydax CTaHOBHTCS He MeHee 133. IloGenmremem
CUUTAETCS] UTPOK, CAENABUIMH IMOCIETHUH XOJ, TO €CTh HEPBLIM IOJIyYUBILIUIA
TaKyI UTPOBYIO MMO3UIUIO, TIPU KOTOPOW B IBYX Ky4ax CyMMapHO 133 kamHs wiu
Oonbire. B HavanbpHBIE MOMEHT B MepBOi Kyue Obuto 17 KamHeEW, BO BTOpPOW
kyue — S kamHel; 1 <S<115.

Byznem roBopuTh, UTO UIPOK MMEET BBIUTPBIIIHYIO CTPATErHIO, €CIM OH MOXKET
BBIMTPATh MPH JIOOBIX X0J1aX TPOTUBHHKA.

I/IBBGCTHO, yro Bans BbIUTPAJI CBOUM. TICPBBIM XOJO0M. VYKaxure MUHUMAIIBHOE
3HA4YCHUC S, IIPpU KOTOPOM TaKas CUTyallrsl BO3MOJYKHA.

OTBeT:

s urpel, onvcaHHOM B 3aaHuu 19, HaliiuTe 1Ba HAUMEHbBIINX 3HAYCHHS S, IpU
koTopeix y IleTw ‘ecTb BBIMIpPBINIHAS CTpaTerus, NpUYEM OJHOBPEMEHHO
BBITIOJTHSIFOTCSI JIBA YCIIOBUS:
— IleTst He MOXET BBIMLCPATH 33 OJIUH XO/T;
—Iletst MOXeT BBIUTPaTh CBOMM BTOPBIM XOJOM HE3aBHCHMO OT TOTO, Kak
Oynet xoauth Bans.
Haiinernnblie 3HaUeHNs 3aMTUIITUTE B OTBETE B MOPSIKE BO3PACTAHUS.

OrtBer: ‘ ‘ ‘

Jis urpel, onucaHHoW B 3aiaHuu 19, HaliiuTe HauMeHblIee 3HaueHUE S, IpU
KOTOPOM OJJHOBPEMEHHO BBITMOIHAIOTCA ABA YCIOBHS:
— y BaHu ecTp BBIMIpBHINIHAS CTpaTerus, MO3BOJAIOINAS €My BBIUTPAThH
TIEPBBIM MM BTOPBIM XOAOM IIpH 0601 urpe [lety;
— y Banu Her crpareruu, KoTopasi HO3BOJIUT €My FapaHTUPOBAHHO BBIUTPATh
HEPBBIM XOJIOM.

OTBeT:
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3aoanue 6bINONHACMCA C UCNOIb306AHUEM npuiazaemozo dmﬁﬂa.

2]

B aiine conmepxurcs uHGOpMANUS O COBOKYHHOCTH N BBIYMCIUTEIBHBIX
MIPOLIECCOB, KOTOPHIE MOTYT BBIMOJHATHCS MapajulebHO WIM IOCJIEI0BATEIbHO.
IIprocTaHoBKa BBITIOJIHEHUS Tpoliecca He JOIMycKaeTrcs. bynem roBopuTh, 4TO
mnporecc B 3aBucUT OT mporecca A, eciu [Jisl BBINOJHEHHUs Tmpouecca B
HEOOXOMUMBI Pe3yJbTaThl BBHIOJHEHHsT Tipoliecca 4. B aToM cimydae mporecchb
A ¥ B MOTYT BBITIOJHATHCA TOJIBKO MOCIIE0BATEIBHO.

Hudopmanus o mpoueccax npeacraBieHa B ¢aiine B Buxe Tabnuusl. B mepBom
cTonbue Tabmuipl ykazaH uaeHtudukarop mporecca (ID), Bo BTopoM cTonoIe
TaOJHIBI — BpeMsl €ro BBHINOJHEHUS B MHIJUIMCEKYHIaX, B TPETbeM CTOJOIE
IepedrcIIeHbl ¢ pasaenureneM «;» ID mpoueccoB, OT KOTOPBIX 3aBUCUT AaHHBII
npouecc. Ecnu mpouecc He3aBUCUMBIH, TO B TaONuUIle yka3aHo 3HaueHue 0.

Onpenenute MakCUMaJbHOE KOJIMYECTBO IPOLECCOB, KOTOPHIE MapajieIbHO
BBITIOJHSIOTCS Ha 7-it Mc. CuMTaTh, YTO KaXKIbI HpollecC HAYWHAEeTCS B camoe
paHHee gomyctumoe Bpems. Hymepauust MumncekyHa HaunHaeTcs ¢ 1.

Tunoeoii npumep opeanuzayuu OAHHbIX @ Pailie

BpeMst BBITOTHEHUS
nporecca B (Mc)

1 3 0
1
2;4
0
1;4
1

ID nmpouecca B ID nmpouecca(-o) 4

(e NAV, N E SN ROST] )
W0 N[N |~

Jnst npuBeI€HHOM TaGMUIBI Ipoliece 3 HaYMHAETCS Ha 8- Mc, 3aKaHYMBAeTCs Ha
9-1i Mc.

TunoBoii mpumep mMeeT WIIOCTPATHBHBINA Xapakrtep. /liusi BbINOJHEHHSA
3aJaHusl NCIO/Ib3YiiTe JaHHBIe U3 pUJaraemMoro ¢aiiia.

OTBeT:
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3adanue 6bINOHACMCA C UCNONL306AHUEM npuaazaemozo ¢]mﬁﬂa.

2]

B TekcroBoM (haiine comepKUTCs ONMHMCaHUE alUKINYECKOTO0 OPHEHTHPOBAHHOTO
B3BelIeHHOro rpada. B kaxoit crpoke (aiina 3anucaHbl JBa HATYpaIbHBIX YHCIIA
(L, M) u omgHO TONOXUTETbHOE BemecTBeHHOe uncio (W). L u M — HOMepa
BepImH rpada, W — Bec pebpa, Bexymiero u3 BepuHbl L B BepmmHy M. Takum
00pa3oM, KOJIMYeCTBO CTPOK B (aiiie paBHO KonuuecTBY pédep B rpacde. e
BEPIIMHEI Tpada He MOTYT OBITh COETMHEHBI 00Jiee YeM OAHUM pedpoMm.

Halinnte w 3anummTe B OTBETEC IEIYI 4YacTh UIMHBI KpaTdalIlero MmyTH W3
BepiuHbl ¢ HOMepoM | B BepunHy ¢ HomepoM 100. CymectBoBaHue XOTs Obl
OJHOrO TaKoro myTd rapantupyercd. Ilox nmuHOM KpaTdaiiiiero IyTH
TTOHIMAETCsl MUHUMAIIbHAsl CyMMa BECOB p&0ep, COCTABIIIONINX YTh.

J1s1 BBIIIOJTHEHUS TOTO 33JlaHus CIIeyeT HalucaTh IporpamMmmy.

Bepmmnst rpada MoryT OBITH IpOHYMEpOBaHH! He moapsn. L < 1000, M < 1000;
W <10 000. KonudecTBo cTpok B daiine He npeBocxoauT 200. Yucna B cTpokax
pa3leNieHbl  MPOHM3BOJIBHBIM — HEHYJICBBIM  KOJWYECTBOM  IIPOOEIOB  W/MIIH
TaOY IS,

Tunoeoii npumep opeanuzayuu OAHHbIX.60 6X00HOM ¢hailie 015 epagda Ha pucyuke

6 7.0
1.0 7 2.0 L0
5.5 \ ' 12
12.0 / 100 ——~
T4 8.0
100 12 1.0
6 7 70
6 1 1.0
1 7 55
7 100 2.0
4 100 8.0
1 100 12.0
1 4 25

s npusedénnoeo npumepa 8epHuiM omeemom oyoem 7.

Tumopoii mpumep HMeeT W/JIIOCTPATUBHBIA Xapakrep. [l BblNoJIHeHHs
3a/laHUs MCIOJIb3YiiTe JaHHbIe U3 IPUJIaraeMoro (aiina.

OTBeT:
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3aodanue evinoIHACMCA C UCHOTIb30GAHUECM npuaazaemozo ¢mﬁﬂa.

TekctoBbiii ¢aitn coctout u3 uudp 0, 6, 7, 8, 9 U 3HAKOB APUPMETHUCCKHUX
omepanuii «—» u «*» (BblYMTaHUE W yMHOXeHHe). Onpenenure MakCUMalbHOE
KOJINYECTBO CHMBOJIOB B HENPEPHIBHOW ITOCIENOBATEIHLHOCTH, KOTOPAsK SBISETCS
KOPPEKTHBIM apH(MMETHISCKAM BBIPOKSHHEM C IEIBIMH HEOTPUIATEIEHBIMHU
yucnaMu. B 3TOM BBIpaXXCHUM HUKaKUe IBa 3HaKa apu()METHYECKHUX OINeparuii
HE CTOST PAIOM, B 3allICH YHCEN OTCYTCTBYIOT He3Hauamue (BeAyIlue) HyJId
u ynciao 0 He UMeeT 3HakKa.

B oTBeTE yKakuTe KOJIUIECTBO CHUMBOJIOB.

OTtBeT:

Hamumure mporpamMy, KOTOpas —mepeOHpaeT Ienble = 9ucia, OObIIne
1103285717, B mopsoke BO3pacTaHUs U~ MINET CPEIM HUX 4YUCIA,
MIPEJICTABJIICHHBIE B BHUJIE IPOW3BEIEHHUS POBHO. JBYX IPOCTBIX MHOXXHTEJEH,
HEe 00s3aTeNbHO PA3NUYHBIX, KOKABIH M3 KOTOPHIX POBHO OJIWH pa3 COIACPIKUT
B cBoeil 3anucu 16 (16 — ugymue noapsm Apyr 3a APYroM B YKa3aHHOM IOPAIKE
mudps! 1 u 6).

B oTtBeTe B mepBoM cTOOIE TAONMIBI 3AMINNTE MEPBBIE 5 HANICHHBIX YUCEI
B TOpSIKE BO3pACTaHMs, a BQ BTOPOM CTONOLE — sl KaXAOTO W3 HHX
COOTBETCTBYIOIINI HAUMEHbIINH HallICHHBI MHOKHUTEb.

KonunuecTBo CTpoK B TabnuIle A5 OTBETa H30BITOYHO.

OTBeT:
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N

HazoBéM Mackoif Wuciia MoCieNOBaTeIbHOCTh MU, B KOTOPOW TaKKe MOTYT
BCTPEYATHCS CICTYIOIIUE CHMBOJIBL:
— CHMBOJ «?» 03Ha4aeT POBHO OJIHY MPOU3BOJIbHYIO U (DPY;
— CHMBOJ «*» O3Ha4yaeT OOy MOCIEIOBATEIbHOCTh HU(PP IPOU3BOIBHOMN
JUTAHBI; B TOM YHCIIE «¥)» MOXKET 337[aBaTh U IYCTYIO MOCIICI0BATEILHOCTb.
Hanpumep, macke 123*47?5 coorBercTByroT uncia 123405 u 12300405.

Cpenn HaTypanbHbIX uncen, He mpesbimaommx 10", maiinure Bee umcra,
cooTBeTcTBYIOIIME Macke 3?712714*5, nensmmecs Ha 1917 Ge3 ocraTka.

B orBere 3amummMre B IEPBOM CTONOIE TAaONUIBI BCe HAWACHHBIC YHCIA
B IIOPSITKE BO3pACTaHUs, a BO BTOPOM CTOJNOIE — COOTBETCTBYIOIIUE UM
pe3ynbTaThl AeNeHHs STHX uncen Ha 1917.

KonuuecTBo CTpoK B TaOnHIIE A7l OTBETA H30BITOYHO.

OTBeT:

© 2027 denepanbHas ciyxba 110 Haa30py B cepe 00pa3oBaHUs U HAYKU




JemoHcTpanuoHHblit Bapuant ET'D 2027 r. NHO®OPMATUKA, 11 knacc. 23/28

3aoanue 6bINOIHACMCA C UCNONB30BAHUEM npuaazaemozo ¢aﬁﬂa.

2]

CepBep BEHINIOTHACT 3aIIPOCHI Ha Miepeady JaHHBIX, TP 3TOM CBEICHUS O KaXI0M
BEIIIOJIHCHHOM 3arpoce (BpeMsi perHCTpaluy, UICHTH(GUKATOp KIUEHTa, 00BEM
NepeAaHHbIX JaHHBIX) COXPAHAIOTCS B KypHaje paboThl, a mepeaaHHble TaHHbIE —
B CIENUAJIbHOM pa3jiesie MaMsATH cepBepa, MMEIOIEM OTPAaHHYCHHBIH O0BEM.
Kaxnprif pas, Koraa octaércst HEIOCTATOYHO CBOOOIHON MaMATH, CepBep CO3MAET
PE3epBHYIO KOMMIO BCEX HAKOIUICHHBIX TaM J@HHBIX, MOCJIE YEro OCBOOOXKIAeT
pas3zen u MpomoJKaeT BRIMOJIHEHHE 3anpocoB. HanumuTe nporpaMmy 00paboTku
KypHama paboTBl cepBepa U  ONpeneNuTe WACHTH(UKATOP. - KIMEHTCKOTO
YCTPOHCTBA, ¢ KOTOPOTO Ha cepBep OBUI IepeaH HanOONbIIMK O0HmIMil 00BEM
JAHHBIX, a TaKke cyMMy o0béMOB (B KoOaiT) nByX HauOOJBIIMX pPE3epBHBIX
KOIHH CIIeNUaIbHOTO pa3jiena, Co31aHHbIX He mo3aHee 11:59:59.

Bxoomuwie oannvie

ITepBas ctpoka BxomHoro ¢aiia (kypHasia pa®OThl cepBepa) COICPKHUT JBa
HaTypanbHbBIX wucna: N (N <1000000) — ~KOIUYECTBO CTPOK B IKypHale
n K(K<1000000) — BMECTUMOCTb CIIELHAIILHOTO pa3jieNia MaMsATH cepBepa
B KoaiiT. Kaxxgast n3 cienyromux N CTpOK COIEPKUT MHGOpMAUO 00 OJHOM
BBINOJIHEHHOM 3ampoce: BpeMsi perucrpauuu 3ampoca B ¢opmare YU:MM:CC
(Jacel, MHHYTBHI, CEeKyHABI) M [Ba HaTypambHbIX umcia: C (C <1000 000) —
HUACHTU(DHUKATOP KIMEHTCKOTro ycrpoiictBa NS (S < K) — 00bEM JaHHBIX 3arpoca
B K6aiiT.

Boixoousie 0anmubvle

B oTBere 3anmmmmTe QBa YMCa: CHadasla HICHTH(HKATOP YCTPOHCTBA, C KOTOPOTO
ObUT nepeaaH HauOOJBLINK CyMMapHBId 00BbEM JaHHBIX, a 3aTEM CyMMY 00BEMOB
(8 KbaiiT) nByx  HaHOOIBIIMX pE3EPBHBIX KONMII CIIEIUANBHOTO pa3fena,
BBITIOJIHEHHBIX He ro3anee 11:59:59.

Tunogou npumep opeanusayuu OGHHLIX 80 BXOOHOM ¢hatine
8 140000

01:01:01 101 20000

03:03:03 202 110000

05:05:05-101 90000

07:07:07 303 62000

10:10:10 101 48000

15:15:15 202 12000

21:21:21 303 120000

23:23:23 404 134000
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Ilpu makux UCXOOHbIX OAHHLIX pPe3epeHOe KONUPOBAHUE CHEeYUATbHO20 pazoend
svinonnsiemes yemvipe paza: 8 05:05:05 (¢ oowéme 130 000 Kéaiim), ¢ 07:07:07
(6 06wéme 90 000 Kéaum), ¢ 21:21:21 (8 06wéme 122 000 Kbaiim) u ¢ 23:23:23
(6 00véme 120 000 Kbaiim). Bcezo Ha cepsep nepedano 596 000 Kbaiim danHbix:
158 000, 122 000, 182 000 u 134000  Kéaum om KAUEHMOE
¢ uoenmugpuxamopamu 101, 202, 303 u 404 coomseemcmeenno.

Omeem 075 npusedénnozo npumepa: 303 220 000.

Tumopoii mpumep HMeeT WJIKCTPATHBHBIA Xapakrep. /1 BblIOJHEHHs
3aJlaHus MCMOJIB3YiiTe TaHHBIE U3 MpHJaraeMoro (aiina.

OrtBeT: ’ ‘ ‘
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3aoanue 6bINONHAEMCA C UCNONb30BAHUEM npuaazaemozo d)aﬁﬂa.

1]

PaccmarpuBaroTCsi YacTHIBI Ha IUIOCKOCTH, O0Jagaloliue  CIEAYIOIIUMHE
XapaKTePUCTHKAMU: JIEKapTOBBl KOOPIUHATHI, BEKTOP CKOPOCTH, Macca, a TaKkKe
MIPU3HAK, XapaKTepH3YIOMIUH BHYTpPEHHEE CTPOSHHE YacTUIB, 0003HaYaeMbIit
yucnamu oT I 1o VII (B puMCKO# cucTeMe CUMCIICHUS ).

VY4€Hbplil pemy MpPOBECTHM KIACTEPU3ALMI0 YAaCTHUIl 10 3HAYCHHSIM HX
KHHETUYECKOH  DHEeprud, TO  €CThb  pa3duTh WX  MHOXKECTBO  Ha
K HemepeceKarouMxcsi HeMyCThIX MOIMHOXKECTB (KJIacTepOB), TAKUX, YTO MOIYJb
Pa3HOCTH KMHETHYECKUX SHEPTUH JOOBIX ABYX YaCTHIl Ka)XIOTO' MOJMHOXKECTBA
HE NpeBOCXOMUT 3HaueHus R. ['apaHTupyeTcs, 4To Takoe pa3doWeHue CyIeCTBYeT
1 €IUHCTBEHHO IS 3aJIJaHHOTO R.

Bynem Ha3piBaTh LEHTPOM KiacTepa TaKyl0 €ro 4acTHiy, AJS KOTOpOi cymMma
MOJyJIe pa3HOCTH KMHETHYECKUX SHEPTHil CO BCEMU OCTAJIbHBIMH YacCTHLIAMHU
9TOro  Kjacrepa MUHMMaibHa. JIig  KakIoro KiacTepa rapaHTHPYeTCs
€IMHCTBEHHOCTb €T0 IIEHTpA.

B kaxxnoit cTpoke TeKcTOBOro Qaina xpaHutcs uHGopmauus 06 oAHON dacTHLe:
KOOPAMHATHI X U y, IPOEKIUH BEKTOpa CKopocTH Vyu V), Macca m M IpU3HAK.
3HaueHWs JaHbl B OAWHAKOBBIX YISl BCEX. YACTHIl E€IWHHUIAX HW3MEpEeHus,
0003HaYCHNS CANHHI] H3MEpeHH B (haiisie He IPHBOIATCS.

3HaueHHs B CTPOKE DPA3CISIOTCS OJHUM WM HECKOJIBKUMH NpoOeraMu W/Wiu
cumBoiamu TaOynsauuu. KonmuectBo ctpok B (aiine He mpessimaer 10 000.
AOcComroTHasI BeIWIMHA KaXKIOTO YHCIIOBOTO 3HaueHUs He npesbimtaeT 100,0.
W3BecTHO, 4TO BCce ONMCaHHbIE B (hailie yacTUIBI HOAPA3IEIAIOTCS POBHO
Ha 4 knacrepa (K =4) ¢ R = 2,0 1u1st KaxXa0ro.

Jig kaxzmoro Kiactepa OIpeleNuTe ero IEeHTp, 3aTeM HalauTe ABa 4YHcia:
O, — HauOoJblIee €BKINIOBO PACCTOSIHUE MEXAY YacTHLIAMH OJHOTO Kiacrepa,
uMeroMu npusHak I, u O, — MakcuMallbHOE 3HaYCHUE KMHETHYECKOW YHEPTUU
JUIS LIEHTpa KJacTepa:

B otBeTe 3anumuTe ABa yMcia: cCHavYala 1efyr 4acTh npousBeneHus Q; x 10 000,
3aTreM Lienyro YacThb npousBeneHus O, x 10 000.

Jnsa cnpasxu
Kunernueckast sHepruss FE dvacTuipl Macchl m, OOJafarolield CKOPOCThIO
V = (V,; V,) BeIaucisiercs no popmyie:

1 2.2
E=Em(Vx 7).
EBKIHIOBO paccTOsIHAE MEXIY IBYMS TOUYKaMHU Ha IIOCKOCTH A(xX1, y1) U B(x2, 12)
BBIYHUCIISIETCS TI0 popMmyIie:

d(4, B) =\/(x2 _x1)2 +(yz _yl)z'
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Tunoeoii npumep opeanu3ayuu OAHHLIX 80 6XOOHOM Paiiie
Tpu cmpoxku ¢haiina ons mpéx wacmuy:

0,67 -2,14 3,0 —4,0 0,2 14
3,14 7,22 32 4,3 0,7 1
1,33 5,56 0,00 522 0,456 4

[ wacmuywl u3 nepsoul cmpoKu npumepa KUHemu1eckas sHepeus pagua 2,5.

Tumopoii mpumep HMeeT WJIOCTPATHBHBIA Xapakrep. /1 BblIOJHEHHS
3aJlaHus MCMOJIB3YiiTe JaHHBIE U3 pHJaraeMoro (aiina.

Ortser: | \ |
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CucreMa oneHHUBAHHS IK3aMeHANMOHHOMH paﬁoTu mo l/IH(l)OpMaTl/IKe

[IpaBuiibHOE BBINIOJIHEHHE KAXAOrO M3 3amaHuii 1-25 oneHuBaercs
1 GamyioM. 3aaHKe CYMTAETCS BBIMOJIHEHHBIM BEPHO, €CJIM OTBET 3aIllMCaH B TOM
¢dopme, KOTOpasi yKkazaHa B HHCTPYKIIMHU IO BBHITIOHEHHIO 3aIaHUS, U MOTHOCTHIO
COBIIAZAET C ITAJIOHOM OTBETA.

3a BEpHBI OTBET HA KaXJ0€ M3 3ahaHuii 26 u 27 BeIcTaBisieTcs 2 Oaia.
3amaHue cUMTaeTCsl BBIOJHEHHBIM BEpHO, €CIIM OTBET 3alucaH B TOH Qopme,
KOTOpasi yka3aHa B HWHCTPYKIMH IO BBIIIOJHEHHWIO 3aJaHUs, W TOJHOCTHIO
COBIIAJIa€T C STAJIOHOM OTBETA.

Ecnu B orBere Ha 3amaHusi 26, 27 BepHbIC YHCIa B sSuYCHKaX TaOIUIIBI
nepermryTanbl Mectamu WJIN B saeiikax TaONHIBI HA BEPHOM MECTE IIPUCYTCTBYET
TOJILKO OJTHO BEPHOE YUCIIO (BTOPOE HEBEPHO HITH OTCYTCTBYET); CTaBUTCs 1 Oasm.
B ocranbHbIx ciaydasx — (0 6aysios.

Howep IIpaBuaBLHBIH OTBET
3aJJaHusA
1 26
2 YXZW
3 1630
4 17
5 100
6 483
7 18375
8 3914
9 4874
10 516
11 8
12 4073
13 16
IMpumep 1 IMpumep 2 IMpumep 3
14 276296118 10 2029
15 88
16 9241591
17 | 622 | 174933 |
18 | 2598 | 803 |
19 29
20 28 | 48 ]
21 44
22 8
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Homep IIpaBuabHbBIH 0TBET
3aJaHUA
23 10971
24 154
Ipumep 1 IIpumep 2
1103299319 | 1693 351261495 | 183235
25 1103309477 | 1693 3212614035 | 1675855
1103322107 | 16187 3412614645 | 1780185
1103323021 | 1693 3712414275 | 1936575
1103328547 | 3169 3912414885 | 2040905
26 [ 7040 | 52204 |
27 | 539936 | 100704 |
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