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Enunslii rocynapcerBennsiii 3x3aMmed no UHOOPMATHKE

JleMOHCTPallMOHHBIVE BAPUAHT
KOHTPOJIHBIX U3MEPUTEIbHBIX MATEPUATIOB
€AMHOT0 rOCyIapCTBEHHOTO HKk3ameHa 2026 rona
o MHOOPMATHUKE

MOJITOTOBIIEH: (heAePaTbHBIM TOCYAaPCTBEHHBIM OO0/ [KETHBIM
9 Hay4YHBIM yUpEKICHUEM .
«DOENEPAJIBHBIM UHCTUTYT INEJATOTUHYECKUX M3MEPEHUN»
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Enunblii rocynapcersennslii 3x3amen no UHOOPMATHUKE

IosicHeHHs K A€MOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
HM3MEPHTEILHLIX MATEPHAJIOB €IMHOI0 roCy1apCTBEHHOI0 JK3aMeHa
2026 rona no THOOPMATHUKE

Ilpn 03HAKOMJICHHHM C JAEMOHCTPAllMOHHBIM BapHaHTOM KOHTPOJBHBIX
n3MepuTenbHbIX MartepuanoB EI'D 2026 r. cnenyer uMeTh B BHIY, YTO:3aJaHus,
BKITIOUEHHBIE B HETO, HE OTPAXKAIOT BCEX JIEMEHTOB COAEPKAHNUS, KOTOPbIe. Oy ayT
npoBepsATbes ¢ nomoubio BapuaHTtoB KHMM B 2026 r. HosHblid mepedeHb
BOIIPOCOB, KOTOPBIE MOTYT KOHTPOJHMPOBAaTbCS Ha EIMHOM :TOCYAAapCTBEHHOM
sk3amene 2026r., mpuBeaéH B KoauduKarope NPOBEPAEMBIX & TpeOOBaHMI
K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHO MHPOrpaMMBI CPEIHETO
obmero o0pa3oBaHMS W DJIEMEHTOB CONCPXKAHUSA I TPOBCICHUS CIHHOTO
roCyJapCTBEHHOI'0 9K3aMeHa 10 HH(OPMAaTHKeE.

B nemoHcTpanMoOHHOM BapHaHTe NPEICTABJIECHBI KOHKPETHbIE INPHMeEpPbI
3aJlaHuii, He WCYEPNbIBAIOIIHE . BCEro "3 MHOr000pa3susi  BO3MOKHBIX
(opmyaupoBok 3amaHNii HA KaXKIOU HO3MUIAN BapUaHTA 3K3aMeHAUHMOHHOM
padoThl.

Ha3HaueHne NEeMOHCTPAMOHHOIO BapuaHTa 3aKIFOYAeTCS B TOM, YTOOBI
JaTb BO3MOXHOCTh Jr0GoMY ydacTHUKY EI'D u mmpokoil oOLIecTBEHHOCTH
COCTaBUTh TpejcTaBiehue 0. cTpykType Oyaymmnx KM, konuuecTBe 3amaHui,
00 ux Gopme 1 ypoBHE CHOKHOCTH.

B 1eMOHCTPalMOHHGM BapuaHTe NpeJcTaBJeHbl 1Ba NpuMepa 3ajaHus 7,
TPU npuMepa:3ananua 14 um aBa npumepa 3aganusa 25. B peaabHbIX
BapuaHTax 3k3aMEHanuOHHON padoThl Ha mo3uuusx 7, 14 u 25 Oyner
NPeKIa;KeHO:T0IbKO0 0/THO 3a/IaHHe.

TIPOBOANTCS B KOMTIbFOTEPHOW SOPME

DTH -~ CBEACHUS TO3BOJAT  BBITYCKHHKAM  BBIPA0OTaTh  CTPATETHIO
noarotoBku k EI'D B 2026 r.
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JleMOHCTPalMOHHBII BAPHAHT
KOHTPOJILHBIX H3MEPUTEJILHBIX MATepHAI0B
€IUHOT0 rocyIapcTBEHHOro 3k3aMeHa 2026 roga
no TH®OPMATHUKE

HHCTpYKIHS 0 BHINOJTHEHHIO PadOThI

Ok3aMeHanroHHass padoTa cocTouT M3 27 3aJaHUi C KPAaTKHM OTBETOM,
BBITIOJIHSIEMBIX C IIOMOIIBIO0 KOMITBIOTEPA.

Ha BbImosiiHeHHE K3aMEHAIMOHHON paOOThI MO0 WHPOPMATHKE OTBOIUTCS
3 yaca 55 MuHyT (235 MHHYT).

DK3aMeHallMOHHAS pabora BBIIIOJIHSETCA ¢ MTOMOIIIBIO
CTHECIUATU3UPOBAHHOTO TMPOrPAMMHOTO OO0ECICUCHHs, MPESIHA3HAYCHHOTO JUIS
MPOBEJCHHSI IK3aMeHa B KOMITbIOTepHOH (popme. HpPH BrimonHEHNH 3a1aHnii Bam
OyayT IOCTYHHBI Ha WPOTSHKEHHH BCEro HK3aMeHa TEKCTOBBIH DPEIaKTop,
peIaKkTOp SJEKTPOHHBIX TAOJHII, CHCTEMBI IpOorpaMMHpOBaHus. PacmonoxeHne
YKa3aHHOTO MpPOrpaMMHOr0 oOecreyeHusi Ha KOMIIBIOTEpE W KaTayior st
CO3/IaHUsl DIIEKTPOHHBIX (haiJIOB TpPU BBIMONHEHWHM 3aJaHuil Bam ykaker
OpTaHHU3aTOp B ayJUTOPHUH.

Ha npotspkennn cnauum sx3aMeHa JOCTyIl K ceTd MHTepHeT 3anpeniéH.

ITpy BbINONHEHMH 3aJaHMit;MOXKHO IOJIB30BaThCS YEPHOBUKOM. 3amucu
B YePHOBHKE HE YYMTHIBAKTCS MPH:0IleHUBAHUM PadOTHI.

Bamnbl, momydennblie BamMy 32 BBINOJHEHHbIE 3a/aHUs, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOJHHTD KaK MOKHO OOJIbIIe 33JaHUi M HAOpaTh HaUOOJbINEE
KOJIMUECTBO 0aJlIOB:

Kenaem ycnexa!
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B OK3aMCHAIIMOHHBIX 3a/IaHUAX UCIOJIb3YIOTCS CICAYIONINE COIJIallICHUS.

1. O603HaueHUs U1 JOTHYECKUX CBS30K (Oreparui):

a) ompuyanue (MHBepcus, jornaeckoe HE) o6o3Havaercs — (Hanpumep, —A4);

b) xonwvionkyus (JOrHMYECKOe YMHOXEHHe, Jorudeckoe H) obGosHawaercs /\
(manpumep, 4 /\ B) nu6o & (nanpumep, A & B);

C) Ouswlonkyus (Jormueckoe cioxkenue, joruueckoe MJIN) oGo3nauaercs
(manpumep, A \/ B) 6o | (Hanpumep, 4 | B);

d) credosanue (mmiumukanyst) odbo3Havaercst — (Haupumep, A — B);

e) moocdecmso 0b603Havaercs = (Hanpumep, A = B). Beipaxenue 4 = B NCTHHHO
TOTJa M TOJBKO TOTJa, KOrja 3HaueHUus A U B coBmagarmT (a1M6o oHu: 00a
HUCTHHHBI, 100 OHH 00a JIOXKHBI);

f) cumBon 1 wucmonb3yercs Ay OOO3HAYEHUsST  MCTHHBI ;. (HCTHHHOTO
BbICKa3bIBaHus); cuMBoad 0 — g oOo3HAaYeHHSE JBKH  (JIOXKHOTO
BBICKA3bIBAHU ).

2. JIBa JOTHMYECKHX BBIPAKEHMS, COJACPIKAIIMX ICPEeMEHHbIe, Ha3bIBAIOTCS
pasHocunvhviMy  (OKBHUBAJICHTHBIMH), €CJHI 3HAUSHMS OTHUX  BBIpaKEHHH
COBIIQJIAIOT TPU JIIOOBIX 3HAYCHUSIX TEepPEeMeHHbIX. Tak, BelpaxeHus 4 — B
u (—4) V B paBHocunbHbl, a 4 V B u, A /A B HepaBHOCWIbHBI (3HaYECHUS
BBIPKEHUI pa3Hble, HarpuMep, ipu 4 = 15'B =0).

3. TIpHoOpUTETHl JIOTUYECKUX QTEpannii: WHBepcHs (OTPHUIIAHHUE), KOHBIOHKIIHS
(Jlornyeckoe yMHOXEHHE), AU3BIOHKHHS (JOTHYECKOE CIIOKEHHUE), MMILTHKAIHS
(cnemoBanue), ToxknecTBo., Takum obpazom, -4 /A BV C /A D o3Hauaer To xe,
uto u ((—A4) A\ B) V (CAD).

Bosmoxna 3amucs“d A~B N C Bmecto (ANB) N C. To e OTHOCHTCS
U K JU3BIOHKINME: BE3MOKHA 3anuch 4 VV BV C Bmecto (4 V B) V C.

4. O6o3Hagenyst: M6aidt n KOalT HCHONB3yIOTCS B TPagUIIOHHOM  JUIS

MHOOPMATUKH CMbICiIe — KaK 0003HAYCHHS SIMHUII U3MEPEHHUS, YbE COOTHOIICHUE
C enuHHULICH «0alT» BhIPAXKACTCS CTENICHBIO IBOMKH.
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Ha pucynke cxema gopor N-ckoro pailoHa u3o0paxxeHa B Buje rpada, B TadiuIe

COJIeprKaTCs CBEIEHHS O POTSHKEHHOCTH KaXKIOH U3 ATHX JOPOT (B KHJIOMETPaXx).

Howmep nynkra
1[2]3]4]5]6]7]38 D

1 15 24 12
<2115 13
1E 1843 H
2|4 9 41 A
&)5]24 18 39
Zl6 43] 9 37
=7 13 37 B C

8|12 41139

Tak kak TaOJNUIy W CXeMy PHCOBAIH HE3aBHCHUMO:JIPYT OT JApyra, HyMeparus
HAaceN€HHBIX IyHKTOB B Ta0mHIEe HHUKaK - HE -CBf3aHA C OyKBEHHBIMU
obo3HaueHMsIMH Ha rpade. Onpenenure, KakoBa CyMMa IPOTSHKEHHOCTEH JOPOT U3
nyHkTa G B MyHKT E ¥ u3 nmyHkrta F' B MyHKT 1.

B oTBeTe 3anmumuTe 1€70€ YUCIO.

OrTBerT:
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Muia 3armosHsIT TaOJIHUIy UCTHHHOCTH JIOTHYECKOW QyHKIHH F
xVON—=@=E2)N—w,

HO YyCHed 3alOoJHUTh JHMIIb (GparMeHT H3 TPEX Ppa3IM4HbIX €€ CTPOK, Aaxe
HE yKa3aB, KakoMy CTOJIOIly TaONMIBI COOTBETCTBYET Kakaas U3 IMEPEMEHHBIX
W, X, Y, Z.

F

1 1 1
0 1 0 1
1 1 0 1

Omnpenenute, KaKOMy CTOJNOIY TaOIHIBI COOTBETCTBYET KaKAasl U3, IEPEMEHHBIX
W, X, Y, Z.

B otBere Hamumute OYKBHI W, X, Y, z B TOM TOpSIKE, B. KOTOPOM HIYT
COOTBETCTBYIOIIME MM CTOJIONBI (CHayana OyKBa,..COOTBETCTBYIOIAs IEPBOMY
cTonOIy; 3areM OyKBa, COOTBETCTBYIOIIAS BTOPOMY: CTONOLY, W T.A.). ByKBBI
B OTBETEC NHINUTE TOAPSN, HUKAKUX paszfeniteiedl MExIy OyKBaMH CTaBUTh
HE HYXHO.

Ilpumep. @yukumsa F 3agaHa  BbIpOKCHHEM:, —x \/ ), 3aBUCSAIIUM OT JBYX
MIEpEMEHHBIX, a pparMeHT TaOIHIIbI UMEET eIy O BHII.

F
0 1 0

B sToM ciydae mepBOMy. CTONOILYy COOTBETCTBYeT IIEpPEeMEHHAs ), a BTOPOMY
CTOJOLY — HIepeMeHHas . B OTBETe Cieyer Hammiucarh: yx.

OTBeT:
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3aoanue 8bINOIHAEHICA C UCHOIb30GAHUEM npuaazaemvblx ¢al?]l08.

B (¢aiine mnpuBenén QparmeHnT ©0a3bl JaHHBIX «MOJOYHBIE HPOIYKTBHDY
0 TOCTaBKaxX TOBAPOB B Mara3wHBI paifoOHOB ropoja. ba3a maHHEIX cocToWT U3
TpEX Tabnuil.

Tabmuua «/IBIkeHHE TOBapOB» COAEPXKMT 3alllCH O TII0CTaBKaX TOBApoOB
B MarasuHbl B TeueHHe OKTA0pa 2024 r., a Tarxke MHOOPMAIHIO O MPOJAHHBIX
toBapax. Ilone Tun onepayuu conepxut 3HaueHue [locmynienue nmn Ilpooasica,
a B COOTBETCTBYyolIee mone Konuuecmeo ynakosok, wim. BHECEHa MHEPOpMaLUsL
O TOM, CKOJNBKO YMAaKOBOK TOBapa MOCTYIHJIO B MarasuH HIM OBLIO. HDPOAAHO
B TeUEHHE JHs. 3aroI0BOK TAOIHIEI IMEET CIICAYIOMNUil BUL.

ID 1D Konnuecrso Tun
Hara ApTukyn
oreparyu MarasuHa YHaKOBOK, HIT. {:OTM€panuu

Tabmuna «ToBap» comepuT HHPOPMAIUIO 00 OCHOBHBIX XapaKTEPHCTHKAX
Ka)I0r0 TOBapa. 3aroj0BOK TaOIHMIIBI KIMEET CICAYIOUINA BU/I,

HaumenoBanue KommuectBo | lleHa 3a
ApTuKyn Otnen En usm
TOBapa — B YIIAKOBKE | YIAaKOBKY

Tabnuma «MarazuH» COIepKUT WHPOPMAIHIO ‘0. MECTOHAXOXICHHH Mara3uHOB.
3aroJioBOK TaOJIMIBI UMEET CIIETYIOIUH BUI.

ID
Marazuta

Paiton Anpec

Ha pucynke npuBeieHa cxema yka3aHHOW 0a3bl JaHHBIX.

MWiarazur
¥ 1D marazuma
Panon
Appec
Aevckenne Tosapos
7 ID onepaunn
fata
IO marasuHa
ApTHkyn
Konw4ecrso ynakosok, W
Tun onepawmm Torap
7 ApTHEYN
OTgen
HanmeHoEaHWe TOEAPa
Ea w3am
KOMWYECTED B YNaKoBkKe
LieHa 3a ynakosky
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Vcnonb3ys uHbOpMALUIO U3 MPUBSAEHHON 0a3bl JaHHBIX, OMPEACIUTE, Ha KAKyI0
cymMmy (B py0.) OBLIO ITpO/IaHO BapeHIla TEPMOCTATHOTO B MarasuHax HaropHoro
patioHa 3a nepuoJi ¢ 5 1o 14 okTAOps BKIOYUTEIHHO.

B oTBeTe 3aMHIIATE TOJBKO YUCIIO.

OTBeT:

Io xaHanmy CBSI3M MEPENAOTCs COOOIICHNUS, COJCPIKAIINE TOIbKO OyKBHI A, b, B,
I, 4, E, XK u 3. JIng nepenayn Ucnoiab3yeTcs IBOUYHBIA KO, YAQBIETBOPSIOMINI
ycnouto @ano. KomoBrlie cioBa U HEKOTOPBIX OYKB H3BECTHEI.

E 10
K 010
3 011
il 11

Kakoe HauMeHbIIee KOTHMYECTBO IBOMYHBIX 3HAKOB TPEOYETCS ISl KOTUPOBAHUS
OCTaBIINXCS OYKB?
B oTBeTe 3anummuTe CyMMapHYyIo JITUHY KOAOBBIX. 0B i OykB: A, b, B, T

Ipumeuanue. Ycnoue @aHo 03HAUAET, YTO HUKAKOE KOJIOBOE CJIOBO HE SIBIISIETCS
HAYaJIOM JPyroro KOJOBOFO gJoBa. OTO oOecrne4nBacT BO3MOXKHOCTD
OJTHO3HAYHOHN paciI(pPOBKH 3aKOTUPOBAHHBIX COOOIIEHHH.

OTtBeT:
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Ha Bxon anroputma nozna€res HaTypajbHOE YUCIO N. AITOPUTM CTPOUT II0 HEMY
HOBOE YHCJIO R CIEeAYONIMM 00pa3oM.
1. Ctpoutcst ABOMYHAS 3aITUCh Yyuciia N.
2. Nanee aTa 3anuch 0OpabdaTbIBaeTCs MO CIEAYIOMIEMY IIPABHITY:
a) ecn gmcio N jenutces HAa 3, TO K ATOM 3allCH JOMHUCHIBAIOTCA €€ TpH
HocleTHUE JBONYHbIE IU(PBI;
0) eciiv uncno N Ha 3 He JENUTCS, TO OCTATOK OT JCNICHHsS YMHOXaeTcs Ha 3,
MIEPEeBOIUTCS B ABOMYHYIO 3aIUCh U JOMUCHIBACTCS B KOHEII YUCTIA:
INoyueHHas TakkuM 00pa3oM 3alMCh SBISETCS JIBOWYHON 3aIMCBI0 HCKOMOTO
yucaa R.
3. Pe3ynbTaT nepeBoIUTCS B AIECATHUHYIO CHCTEMY M BBIBOJUTCS Ha 3KPaH.
Hanpumep, nna ucxonHoro uucna 1250 = 11002 pe3ynbraToM SIBISEICS 4YHUCIO
11001002 = 10010, a g1 ucxoauoro uucia 410 = 1002 3to ducao 10011, = 19:.
VkaxkuTre MHHHMaJbHOe uucio N, mocie oOpaboTKH 'KOTOPOEIo C IMOMOIIBIO
9TOr0 aIrOpUTMa MoaydaeTcs 4ucio R, He MeHsbiuee.200.

OTtBeT:
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Ucnonuurens Yepenaxa JeiicTByeT Ha IJIOCKOCTH C JEKapTOBOM cHUCTEMOM
KoopauHat. B HawanpHBI MOMeHT Yepemaxa HaxXOJWTCs B Hadaje KOOPIWHAT,
e€ roJjoBa HalpasJieHa BIOJb MOJOKUTEIBHOTO HAPABICHUS OCH OPJIMHAT, XBOCT
onyuieH. [Tpu onmymieHHoM XxBocTe YUepernaxa OCTaBIIS€T Ha TOJE CIIE[ B BUIC
TUHUU. B KaXIplii KOHKPETHBIH MOMEHT H3BECTHO MOJOKEHHE HCIOITHUTEIS
Y HaIlpaBJICHUE €T0 JBIDKEHHS. Y HCIOJIHUTENS CyniecTByeT 6 komana: [logHaTe
XBOCT, O3HaYaroNIasl Mepexo.l K mepeMeIeHuto 6e3 prucoBanus; OMycTUTh XBOCT,
O3Hauarolas Mepexoi] B PeKUM pUCOBaHUs; Bnepém n (rae n—1uenoe 4ucio),
BEI3BIBAIOIIAS TEepeBIDKeHne Uepemaxu Ha n €IWHUI] B TOM HaIlpaBIeHUH,, KyIa
ykazpiBaeT e€ rosoBa; Hazam nr (Toe n—1enoe 4YHCIO), s BBI3BIBAIOMIAST
MepelBUKEHHEe B TPOTHBOIOJIOKHOM ToOJIOBe HampaBieHud; Hampaso m
(tme m —1uenoe Yucio), BHI3BIBAIOIIAS U3MEHEHUE HAPABICHUS HBIDKEHWS Ha m
IpaiycoB 1O 4acoBoil cTpenke, HaneBo m (rie m —1enog:4ncio), BbI3bIBAIOIIAs
W3MEHEHHE HANPABJICHHsI IBM)KCHHUS Ha 71 TPAAyCOB IIPOTHB YaCOBOH CTPEIIKH.
3anuce IloBropm k [Komanmnal Komanpa2 ... KomannaS] o3navaer,
YTO MMOCIIEI0BATENLHOCTD U3 S KOMaH]I IIOBTOPUTCS & pas.

Uepenaxe ObLT JaH AJ1 HCHIOTHEHUS CIEAYIOIUI anrOpuTM.
IToeTopu 2 [Bnepén 14 Haneso 270 Hazan 12:Hanpaso 90]
IlognaATH XBOCT

Brniepén 9 Hanpaso 90 Hasan 7 Haneso 90

OnycTuThb XBOCT

IoBTopu 2 [Bnepén 13 Hanpaso 90 Bnepén 6 Hanpaso 90]

Omnpenenute, CKOJIbKO TOMEK..C IIETOYHUCIEHHBIMH KOOPIMHATAMHM HaXOIATCA
BHYTpH 00BbeIUHEHUSF PUTYD, OTpaHUYEHHOTO 3aaHHBIMH aJITOPUTMOM JIMHHUSIMH,

BKJIIO4as TOYKH Ha JTNHUAX.

OTtBeT:
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Butanmit ¢ororpadupyer MHTEepecHBIe MecTa M COOBITHS IM(POBOH Kamepon
cBoero cMmaprdona. Kaxmas ¢ororpadus npencrariser cobOH pacTpoBoe
n3o0pakeHue pazmepom 1024x768 mukceneil, Mpyu 3TOM HUCHOIb3YETCs MaIuTpa
w3 2°° usetoB. B KoHme aHA BuTanmii OTIPABISET CHUMKH JPY3bSM
C ITOMOIIBIO NPUIIOKEHUs-MecceHkepa. [ SKOHOMHH TpaduKa IPHIOKEHHE
ouu(pOBBIBAET CHUMKH MOBTOPHO, HCIONB3ys pasmep 800x600 mnwukceneit
u rayouny msera 28 6ut. Cxonpko Kb6aiT Tpaduka s3xoHOMHUTCS HpH IIepenade
100 dotorpadmii?

B oTBeTe yKakuTe LENTy0 YacTh MOJTYYCHHOTO YHCIIA.

OTBeT:

NJn

Mys3bIKanbHbIH PparMeHT ObLI 3anucan B (opMaTe MOHO, OIIU(POBAH U COXPAHEH
B Buae (aiia 0e3 ckarusi AaHHbIX. Pasmep momydeHsoro ¢arma — 35 Moaiir.
3aTeM TOT ke My3bIKaJbHBIH (DparMeHT ObLL. 3amHcaH MOBTOpHO B (opmare
cTepeo (AByXKaHAIIbHAS 3aIlUCh) C YaCTOTOW TUCKpeTH3auuu B 3,5 pasza Goublie,
4eM B MEepBBIH pa3. CxkaTHe JaHHBIX HE IPOU3BOMUIOCE. YKaXUTe pasMmep ¢aiina
B MOaiiT, oJiy4eHHOT0 MPpH MOBTOPHOM 3aIyCH.

B oTBeTe 3amUIIUTE TOIBKO LEN0E YHUCIO; €ANHHILY U3MEPEHHS ICATh HE HYKHO.

OTtBeT:

Bce nmaTubykBeHHBIC €N0Ba, ‘cocTaBieHnbie u3 0yks C, T, P, O, K, A, 3anucans
B aI(paBUTHOM TOPSIKE M TPOHYMEPOBAHBI.

Bot Hawano criucka:

AAAAA

AAAAK

AAAAQ

AAAAP

AAAAC

AAAAT

Onpenenure, MO KakUM HOMEPOM B 3TOM CIIMCKE CTOUT IIOCJIEJHEE CIIOBO
¢ 4€THBIM HOMeEpOM, KoTopoe He HauymHaercsi ¢ OykB A, C wim T u npu stom
COJICP)KUT B CBOECH 3amucu poBHO ABe OykBbI O.

Tpumeuanue. CioBo — MoCIIeI0BaTENFHOCTS HAYIIHX MOAPS OyKB, HE 00sS3aTENBHO
OCMBICIJIEHHAsI.

SAINAIE bl A

OTtBeT:
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3aoanue 8bINOIHAECHICA C UCHOTIb30GAHUEM npuaazaemvlx d)aﬁnoe.

Otkpoiite Qaiin 7MeKTPOHHOH TaONUIBI, COAepXkaIeil B KakKIOH CTPOKE CeMb
HaTypaJbHBIX umcesn. OmpenennTe CyMMy 4YHCE B CTPOKE C HaMOOJBIINM
HOMEpPOM, AJIs1 KOTOPOi BBINOJHEHBI 00a yCIOBUS:
— B CTPOKE €CTh OJTHO YHCII0, KOTOPOE MIOBTOPSETCS TPHIK/BIL, OCTAIBHBIE YETHIPEe
YHCIIa Pa3/IMYHBbI;
—cpenHee apuU(PMETHUECKOE HETIOBTOPSAIONIMXCS YHCENl CTPOKH He Ooiblue
MOBTOPSIOIIET0Cs YUCTA.
B oTBeTe 3anummuTe TONBKO YUCIO.

OTtBeT:

3adanue svtnonnsiemces ¢ UCNONb306aKTIeM npULAZaeMbIX (aiinos.

C noMmoupl0 TEKCTOBOIO PpENAKTOpa ONPEACHNTe, CKONBKO pPa3 BCTPEYaEeTCs
codeTaHHe OYKB «pyk» Win «Pyk» B cOeTaBe IPYrHUX CIOB, HO HE KaK OTAENbHOE
cioBo, B Tekcre riaas XIII, XIV u.XV pomana U.C. Typrenesa «OTubl U A€TH».
B oTBeTe yKa)KUTE TOJNBKO YHCIO.

OrtBerT:

Ha npennpusitunn Ka) oW H3TOTOBJICHHONW JeTald TNPUCBAUBAIOT CEPUIHBIN
HOMep, cogroamuii n3 2783 cumBonoB. B 6a3e maHHBIX KaXXObIH CEpHUIHBIN HOMEp
3aHMMAcT QIUHAKOBOEC M MUHHMMAJIBHO BO3MOXKHOE Iiesioe yucio Oaifr. ITpu stom
HCTOMAB3YETCsA, NOCUMBOJIBHOE KOJIUPOBAHUE CEPUHHBIX HOMEPOB, BCE CHMBOJIBI
KOAMPYIOTEA OIMHAKOBHIM M MHHHMMAIBHO BO3MOJKHBIM IEJBIM YHCIIOM OWT.
W3BectHO, 9TO T XpaHeHns 3 845 627 cepHitHEIX HOMEPOB TpeOyeTcs He MeHee
11 I'6aiiT mamaru. Onpenenure MUHUMAILHO BO3MOXKHYIO MOIIHOCTh alihaBUTa,
HCTIONB3YEMOr0 JAJIsl 3alicH CEpPUHHBIX HOMEPOB. B OTBeTe 3amuInuTe TOJIBKO
I[eJI0e YHCIIO.

OTBeT:
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Ucnomautens MT npencTapnser co00i YHTAIONIYIO M 3aITUCHIBAIONLYIO TOJIOBKY,
KOTOpasi MOXXET TIepelBUraTbCs BAOJIb OECKOHEYHOW T'OPU30HTAIBHOM JICHTHI,
paznenéHHOW Ha paBHble sueiiku. B kaxaol suelike HaXOOUTCS POBHO OJAMH
CHMBOJI U3 aj(aBuTa UCIIOTHUTENS (MHOKECTBO CHMBOJIOB A = {aq, d1, ..., An-1}),
BKJIIOYAs! CIIELUAIBHBIN ITyCTON CUMBOJI do.

Bpems pa®oThl HCIIONMHUTENS ACTUTCS Ha JUCKpPETHBIE TakThl (wark). Ha kxaxxoom
TakTe TonoBka MT HaxoIWTCS B OJHOM W3 MHOXKECTBA JOMYCTHMBIX COCTOSIHUN
0= {q0, q1, ..., gn1}. B HauanbHBIi MOMEHT BpPEMEHM TIOJOBKA HAXOAUTCS
B HA4YaJIbHOM COCTOSIHHH 0.

Ha xaxmoM TakTe rojoBka 0003peBaeT OAHY SYCHKY JICHTB;+Ha3bIBACMYIO
TeKyllel sueikoil. 3a OJUH TaKT roJIOBKA HUCIIOJHUTENS MOXKET TepeMEeCTUThCS
B AYEHKY CIpaBa WJIM CJIEBA OT TEKYIIEW, He MEHAS HaXOISIIMNUCH:B HEl ' CUMBOII,
WJIN 3aMEHUTH CUMBOJI B TEKYILEH siuelike O6e3 cBUra B coceHIOI0 Aueiky. [locie
KaXXJIOTO TaKTa TOJIOBKA MEPEXOANUT B HOBOE COCTOSIHUE MU OCTAETCs B MPEKHEM
COCTOSTHHH.

Iporpamma pabotsr ucnionauTenst MT 3amaérest B TaOTHIHOM BHIIE.

ao ai t.. An-1
qo KOMaHJIa | KOMaHJga KOMaHIa
q1 KOMaHJa | KOMaHAa KOMaHIa
qn-1 KOMaHJIa | kOMaHaa KOMaHIa

B nepBoii cTpoke mepeuncieHbl BCe BO3MOXHBIE CHMBOJIBI B TEKYIIEH sueiike
JICHTBI, B TIEPBOM CTOJIOIE — BO3MOXHbBIE COCTOSIHMSA TOJIOBKM. Ha mepecedeHuun
i-i CTPOKH U j-TO CTOJNOIA HaXQANUTCS KOMaH/Aa, KoTopyro BeimoinaseT MT, korna
rojioBKka o00o03peBaer’ j-ii CHMBOJI, HaXomsiCh B i-M cocTosHWHM. Ecimm mapa
«CHMBOJI — COCTOSTHUEH HEBO3MOXKHA, TO KJIETKA JUI KOMaHIbl OCTa&TCsl IMyCTOM.
Kaxnas koMaHa COETOUT. M3 TPEX IIEMEHTOB, Pa3AeIEHHBIX 3aMSTHIMU: IEPBBINA
9JNIEMEHT — 3aliCHIBAEMBI B TEKYIIYIO0 sUeiiky cuMBON andaBuTa (MOXET
COBIAJaTh C TEM, KOTOPBIM TaM yxe 3amucaH). BTopoil amemMeHT — oauH u3
yeThIpEx cuMBOIIOB «L», «R», «N», «S». CumBonbl «L» u «R» o3HauaroT cisur
B JIGBYIO JUIM [IPaBYyIO0 SYEHKH COOTBETCTBEHHO, «N» — OTCYTCTBUE CIIBUTA, «S» —
3aBepuenne PadoTel ucnoaauTenss MT mocie BBIMOTHEHUS TEKyIIed KOMaHIBI.
CaBur . IpOMCXOIUT TOCJE 3allMCH CUMBOJIA B TEKyLIylo suelky. Tperuit
3JIEMEHT — HOBOE COCTOSIHHE TOJIOBKH TOCJIE€ BBITIOJHEHHUS KOMaH/IbI.

Hanpumep, xomanna 0, L, ¢3 BbIoOIHsIETCS CIEAYIOMNM 00pa3oM: B TEKYLIYIO
SYEHKy 3amuchIBaeTCsi CUMBOJ «0», 3aTeM TOJOBKAa CABHraeTcs B COCEIHIOIO
cJieBa SYEHKY M epexoJUT B COCTOSIHUE ¢3.

IpuBenémM npuMep BEITOIHEHUS TPOTPAMMEI, 3aJAHHOH TaOIHIHO.
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Ha nenTte 3ammcaHo HEW3BECTHOE HEHYJIEBOE KOJIMUYECTBO PACIIOJIIOKEHHBIX
MOAPSA B COCENHHMX S4YEHKaX CHMBOJIOB «Z», BCE OCTaJbHbIE SHYEWKH JICHTHI
3aI0JIHEHBI MYCTBIM CHMBOJIOM «A». B HadajgbHBII MOMEHT BPEMEHHU TOJIOBKA
HaXOJWUTCS Ha HEM3BECTHOM HEHYJICBOM PACCTOSHHH CIIpaBa OT CaMOr0 MPaBOTo
CHMBOJIA «Z».

IIporpamma
A Z
qo AL, qo X, L, q
q1 A S, qi X, L, q1

3aMCHSCT Ha JICHTE BCE CHMBOJIBI «Z» Ha «X» M OCTaHABIWBAaCT HMCIIOTHUTEIS
B HepBOﬁ sTYEHKe clIeBa OT MOCJIEA0BATEILHOCTH CUMBOJIOB « X,

Bo3MoxHOE HaYalIbHOE COCTOSIHIE UCTIOJTHUTEIIS:

| v [ vl z [z [z [z 1 x» ["» ] |
A 4o
KoneuHoe cocTosiHME HCIIOTHUTEIS 1TOCIIe 3aBepiileHIs! BBIIOIHEHUS IPOTPaMMBbI:
| o [ [ x [ x [ X [ x ] A | & ] |
Aql

BrelnojiHuTe 3a1aHKE.

Ha nenTte B coceqHmx sueikax 3apicaHa noeienoBaTebHOCTh u3 1000 cuMBOJIOB,
BKJIIOUAIONIAsi TOJNBKO HYJIW M eOUHMLBL S4eiiku cmpaBa W cleBa
OT TIOCJIEIOBATEILHOCTH 3aHOJIHEHBL: IIyCTBIMH CHMBOJIAaMH «A». B HauanbHbII
MOMEHT BpEMEHH TOJIOBKA: paclojiokeHa B Ommkaliied sueiike copasa
OT IOCJICIOBATCIILHOCTI.

IporpamMma pabOThI HCHOTHITENS:

A 1 0
qo AL, g
q LS, g 0,S, g LL g

ITocsie " BBINGJIHEHUST TPOTrPaMMbl Ha JIGHTE OCTAIOCh pOBHO 343 Hyis.
Ormipenennte - MakCUMaJdbHO  BO3MOKHOE  UYHMCIO HyJIed B  HMCXOJHOHU
MIOCIIEAQBATENILHOCTH.

OrTBerT:
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B rtepmuHOomormn cereit TCP/IP Mackoil ceTm HA3BIBAalOT JBOMYHOE YHCIIO,
KOTOpO€E MOKa3bIBaeT, Kakas 4acTh IP-ajpeca y3ma ceTH OTHOCHUTCA K aJipecy CeTH,
a Kakas — K ajJpecy y37Ia B 3TOH ceTH. AJpec CEeTH MOIydaeTcs B pe3yibTaTe
IIPUMEHEHUS NI0Pa3pAIHON KOHBIOHKIMHY K 3alaHHOMY aJ(pecy y3Ja U ero Macke.
[IInpoxoBemaTeabHbIM  apPEeCOM Ha3blBaeTCs CIELUAIU3UPOBAHHBIN  anpec,
B KOTOPOM Ha MecTe Hyled B Macke CTOAT €IUHHLBL AJpec CceTd
1 IIAPOKOBEIIATENbHBIN ajpec He MOTYT OBITh HCIIONB30BAHBI JUIS aIpecarin
CETEBBIX YCTPOICTB.

Cerb 3amaHa I[P-agpecom oxmHoro u3 Bxomsumux B He€ y3noB 191.128.66.83
u cereBoi Mackoi 255.192.0.0.

Haiinure B nanHo# cetn HauOonbmwii [P-agpec, KOTOPEBI MOXeT, ObITh Ha3HAUYEH
KoMITbIOTepY. B oTBeTe ykakute HalneHHBIH [P-anpec Oe3 pasmenirreneit.

Hanpumep, ecnu Obl HaiineHHbId anpec Obul paBen 111.22.3.44,.10 B oTBETE
caenoBaio Obl 3amucath: 11122344,

OTtBeT:

3HaueHUE apU(PMETHIECKOTO BBIPAKCHIS
2 - 21877020 4- 7292021 9 - 2432022 7812023 _ ) . 27 2024 _ 6561

3alUcald B CUCTEME CUMCIEHMs CiocHoBaHueM 27. Onpepenure B 27-puUuHOR
3aMHCH YHCIIa KOTMYECTBO [U(P ¢ YHNCTOBBIM 3HAUYCHUEM, PEBHIIIAIOMNM 9.

OTBeT:

njiun

Onepanabl, apu(QMeTHYECKOTO BBIPOKEHHS 3alHCAaHBl B CHUCTEME CUHCICHHS
¢ ocHOBaHMEM 29.

923x87429 + 524x615229

B 3amucu ymcen nepeMeHHOH x 00o3HaueHa Heus3BecTHas Ludpa u3 andasura
29-puuyHOl cuctembl cuucieHus. Omnpenenute HauOONbIICe 3HAYCHUE X,
IIpH KOTOPOM 3HAUYCHHE JAHHOTO apU(PMETHIECKOTO BBIPAXKECHUS KpaTHO 28.
[ HaliIeHHOTO X BBIYMCIIMTE YACTHOE OT JIeJICHUS 3HAYCHHs apu(PMEeTHIEeCKOro
BBIp@)KEHHS Ha 28 U yKaKUTE €ro B OTBETE B JECSATUYHOW CHCTEME CUHCIICHMS.
OcHOBaHUE CUCTEMBbI CUUCIICHHS YKa3bIBATh HE HYKHO.

OTBeT:
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NJIn

3nauenue apudmeTHueckoro Beipaxenns 9 - 11210 + 8 - 115 — x, rae x — memoe
IIOJIOXKUTENIbHOE Yucilo, He npesblmatomee 3000, 3anucanu B 11-puyHoil cucreme
cuncieHus. Onpenenure HauOoOJbIIee 3HAYEHHE X, MPH KOTOpOM B 11-puuHOit
3aMHCH YHCIIA, SBISIOMETOCS 3HAYCHUEM JJAHHOTO apU(METHIECKOTO BEIPAXKCHIIS,
conep>KuTcst poBHO 60 HyJEH.

B oTBeTe 3anumMTE YMCIIO B AECATUYHOM CHCTEME CUUCIICHUS.

OrTBeT:

Ha uncnoBoil npsiMoit naHbl 1Ba oTpe3ka: P = [25; 64] u O = [40; 115]. Ykaxure
HaMMEHBIIYI0 BO3MOXKHYIO JUIMHY TaKOTO OTpPe3Ka A; YT IOTHYEeCKOe BEIpaXKeHHE

(xe P)>((xe QN (x€ 4) =~ (xe P))
HCTUHHO (T.e. MPUHUMAET 3HaueHue 1) HpH J000M,3HAYCHUN TEPEMEHHOM X.

OTtBeT:

Anroput™m BeruHcieHus  QyHKumi F(n) u G(n), TOoe n— 1Lenoe 4Yucio, 3axaH
CIICTYIOIIUMH COOTHONICHHSMHU:

F(n) =2 x(Gwn —3) +8);

G(n)=2xn,ecmn < 10;

Gmy=6Gmn—-2)+1,ecmun > 10.

Uemy paBHO 3HaueHHe BeipaxkeHus F(15 548)?

OTBeT:
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3aoanue 6bINOIHACMCA C UCNOIB306AHUECM npuaazaemoslx ¢aﬁﬂ06.

1]

B daiine comepxuTCsS mMOCIEAOBATEILHOCTh HATYPANBHBIX 4ucell. E€ 31eMeHThI
MOTYT NMPUHUMATH 1elnbie 3HaueHus oT 1 1o 100 000 BkmrountensHo. Onpenenure
KOJIMYECTBO Tap TOCIENOBATENFHOCTH, B KOTOPBIX TOJNBKO OIHMH M3 3JEMEHTOB
SBIS€TCA  JBY3HAuHBIM UHCJIOM, a CyMMa OJJIEMEHTOB Mapsl KpaTHa
MHHUMAJIBHOMY JBY3HAYHOMY 9JIEMEHTY IIOCJICOBaTEIbHOCTH. B oTBere
3alUIIUTE KOJNWYECTBO HAWOCHHBIX Tap, 3aTeéM MAaKCUMAIbHYIO H3 % CyMM
JJIEMEHTOB TakuX nap. B naHHOM 3ajmade moj mapoil moapazymeBacIcs [Ba
HIYIHMX TOAPST 2JIEMEHTa ITOCIe0BATEIHHOCTH.

OrtBerT: ‘ ‘ ‘

© 2026 denepanbHas ciyxba 1o Haa30py B chepe 0Opa3oBaHUS M HAYKU

JemoHcTpanmonHbIi Bapuant EI'D 2026 r. NHO®OPMATUKA, 11 knacc. 18/27

3aoanue 6blNOIHACHCA C UCNOIB306AHUEM npuaazaemovlx ¢aﬂ.1106’.

2]

Ksagpat pazaunoBan Ha N X N xietok (1 < N < 30). Ucnonunutens Po6oT MmoxeT
IepeMeIIaThCsl MO KJIETKaM, BBIOJHSAA 32 OAHO IepeMelIeHHe OJHY M3 IBYX
KOMaHI: BHpaBo win BHM3. [lo komanzae BmpaBo Po0orT mnepememnaercs
B COCEIHIOI0 IIPaBYyI0 KIETKy, 110 KOMaHJIE BHH3 — B COCEIHIOI HIDKHIOHO.
KBazpar orpaHn4eH BHEITHUMH CTeHaMH. MeXTy COCETHUMH KJICTKaMH KBaJpaTa
TaK)Ke MOTYT ObITh BHyTpeHHHE CTeHbl. CKBO3b cTeHY POOOT MpoiTH HE MOXKET.
Iepen xaxapM 3amyckoM PobOoTa B Kakmoil KieTke KBaapaTa JIGKUT MOHeTa
noctourctBoM ot 1 go 100. [Tocetus kietky, PoGoT 3abupaetr MOHETY ¢ co0oii;
9TO TaK)Ke OTHOCHUTCS K Ha4AJIBHOM M KOHEYHOI KieTkaM Mapuipyta Pobora.

B «yrioBeIx» KIeTKax MOJS — TeX, KOTOphIE CIIpaBa M CHHU3Y( OrpaHUYCHBI
creHamMu, Po6OT He MOXKET POJOIIKATE JBIKEHHE, TI09TOMY HaKOMICHHAS CyMMa
cuuTaeTcsi UToroBoil. TakMX KOHEYHBIX KJIETOK Ha II0JI€ MOXET OBITH HECKOIBKO,
BKJIIOYasl INPaBYI0 HIDKHIOIO KIETKy mouis. [Ipw paBHbIX 3amycKkaXx HTOrOBbIE
HAKOIUIEHHBIE CyMMBI MOTYT Pa3lHuaThCsI.

OmpenennTe MaKCHMaJIBHYI0 M MHHUMAIBHYIO JEHEXKHBIE CYMMBI CPEIH BCEX
BO3MOJKHBIX HTOTOBBEIX CYMM, KOTOpBIE MOXKET.Co0paTh PoboT, mpoiins u3s aeBoi
BEepXHEW KJIETKH B KOHEUHYIO KJIETKY MapupyTa.; B oTBeTe ykaxure qBa 4ucia —
CHaYaJIa MaKCHUMAaJIbHYI0 CyMMY, 3aTeM MUHUMAIbHYIO.

HcxonHble naHHBIE MHPEICTaBIAIOT COOOH DIEKTPOHHYIO TaOIHIly pa3sMepoM
N X N, kaxnas sueiika KOTQPOH COOTBETCTBYET KIETKE KBazapara. BHyTpeHHue
1 BHEIITHHE CTCHBI 0003HAUEHB! yTOMIIEHHBIMHI JIMHUSMH.

Tpumep 6x00HbIX OanHBIX

188 4
10 1 3
113]12]2
2 3|56

OrtBex: ’ ‘ ‘

© 2026 denepanbHas ciyxba 10 Haa30py B cdepe 0Opa3oBaHUS U HAYKU




JeMoHcTpanmoHHbIi Bapuant EI'D 2026 r. NUHO®OPMATUKA, 11 knacc. 19/27

[Ba urpoka, Ilers u Bauns, urpator B cnegyromyio urpy. llepen urpokamu jaexxur
Kyda KaMHell. Irpoku Xogt 1o ouepenn, nepsblil xon aenaet Ilets. 3a onuH xof
HUTPOK MOXKET:

— yOpaTh U3 Kyuu 3 KaMHS;

— yOpath U3 Ky4d 5 KaMHEH;

— YMCHBIIUTh KOJMYECTBO KaMHEH B Kyde B 4 pa3a (KOJNMYECTBO KaMHEH,

MOJIy4EHHOE NPU JEIEHUH, OKPYIIIETCS 10 MEHBIIETO).

Hanpumep, 3 xyun B 20 kaMHe# 3a OJUH XOA MOXKHO MOJNY4YHUTh Kyuy u3 17, 15
WM 5 KaMHEH.
Urpa 3aBeprraercs, Koraa KOIMMIECTBO KaMHEH B Kyde cTaHOoBHTCA He ©omee 30.
[ToGenuTeneM cuuTaeTcsl UIpoOK, CAEIABIIMHA MOCIEAHUN XOX, TO €CTh HEPBBIM
noxyyuBmi kyuyy u3 30 uium mMeHee kamMHed. B HauanmpHBIi:MOMEHT: B Kyde
ObL10 S Kamuei, S > 31.
Bynem roBoputh, 4TO UIPOK MMEET BBIUTPHIIIHYIO CTPATErHI0,:€CIIM OH MOXET
BBIMIPATh MPU JIIOOBIX X0JaX NPOTUBHHKA.
VYkaxxuTe MUHUMaJIbHOE 3HaueHue S, npu Kotopom:-IleTs He MOXeT BBIMIpaTh 3a
OIIMH XOJ, HO mpu Jro0oM xoxae Iletn BaHs MOeT*BBIUTPaTh CBOUM IE€PBBIM
XOZIOM.

OTBeT:

Jna urpel, onucaHHOW B 3amaHum:. 19, HalimuTe 1Ba HAaUMEHBIIUX 3HAYCHUS S,
npu KoTopbix y lletn ecTh BBIMrpHIIHAS CTpaTerus, MPHYEM OHOBPEMEHHO
BBITOJIHAIOTCS JBA YCIIOBHSL:
— Iletst He MOXKET/BBEIMTPATH 33 OJMH XOII;
— Ilers MokeT" BBIMIpaTh’ CBOMM BTOPBIM XOJIOM HE3aBUCHUMO OT TOTO,
Kak OynerxonuThk Baus.
HaiineHHblie 3HaYeHKS 3aUIIUTE B OTBETE B IMOPSIKE BO3PACTAHMSL.

OTtBeT: ’ ‘ ‘

g wepsl, onvicaHHOW B 3ajaHuu 19, HaliauTe MUHMMaiIbHOE 3HAYCHHE S, MpU
KOTOPOM OJIHOBPEMEHHO BBINOJIHSAIOTCS IBA YCIIOBUS:
— y BaHu ecTh BBIMTpBIIIHAS CTpATErus, MO3BOJISAIONIAS €My BBIUTPATh
TIEPBBIM MM BTOPBIM XOAOM IIpH 0601 urpe [lety;
— y Banu Het cTpareruu, Kotopasi o3BOJIUT €My TapaHTHPOBAHHO BBIUTPATh
TIEPBBIM XOJIOM.

OTBeT:
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B4}

3aoanue 6bINONHACMCA C UCNOIb306AHUEM npuinazaembslx ¢aﬁﬂ08.

B aiine conmepxurcs uHGOpMANUS O COBOKYHHOCTH N BBIYUCIUTEIBHBIX
IIPOLIECCOB, KOTOPBIE MOTYT BBIIONHATHCS HapajUIeIbHO WM IOCIENI0BATENBHO.
IIprocraHOBKa BBHINOJHEHUS Ipoliecca He JomyckaeTcs. byaeM roBopurts, 4yto
mnpouecc B 3aBucuT OT mporecca A, eciad IS BBIIOJIHEHHs mporecca B
HEOOXOIMMBI Pe3yJIbTAThl BBITOTHEHUS Tporecca A. B aTom ciryuae mpomeccs 4
U B MOTYT BBINOJHATHCS TOJBKO MOCIES0BATEIBHO.

WNupopmarus o mporieccax mpeacTaBicHa B Qaiisie B BUAE TaONUIbL. B/ miepBoM
cronbre TaOmumel ykaszaH uaeHTH(ukarop mponecca (ID), Bo BTOpoM ¢Toibme
TaOJMIBI — BpEMsI €ro BBHIOJHEHUS B MHJUTUCEKYHNAX, BTPSTheM CTOJOIE
IIepeurcIIeHbl ¢ pasaenureneM «;» ID mpoueccoB, OT KOTOPHIX 3aBUCUT AaHHBII
npouecc. Ecnu mpouecc He3aBUCHMBIH, TO B TaONIUIIE yKa3aHo 3HadeHue 0.

OmpenennTe MaKCHMalIbHOE KOJHMYECTBO IIPOIECCOB, KOTOPBIE MOTYT OBITh
3aBeplieHbl 3a mepBble 17 Mc. CyuTaTh, YTO® KOXABIH NpOIECC HAYHMHACTCS
B caMoe€ paHHee JIonmycTuMoe BpeMs. Hymepauus MujuiMcekyH 1 HaunHaeTcs ¢ 1.

Tunogou npumep opeanusayuu OaHHLIX 8 Qatiie nPUBeOéH @ NPULOJICEHUU.

Tunoeoit npumep opzanuzayuu OAHHBIX 60. ‘6XO0HOM (hailie NPUEOOUMCA
MOIbKO 8 0eMOHCmpayuonuom edpuanme:EFI!

OrtBerT:

Hcnonnurens npeodpasyet yucio Ha IKpaHe.
YV HCTIOTHUTEIS €CTh TPU KOMAH/IbI, KOTOPBIE 0003HAYCHBI JIATHHCKUME OYKBaMHU:
A. Beiuects 1
B+Bpruectn 4
C. HaliTn Heayro 4acTh OT JeJieHusI Ha 3
IIporpaMma U1t HICIIOTHUTEIS — 3TO MOCIEAOBATEIBHOCTH KOMAH].
CKOJIBKO* CYILECTBYET IpOTrpaMM, JUIsi KOTOPBIX HpU HCXOJHOM uucie 19
PE3YIbTaTOM SIBISIETCS 2, IPU 3TOM TPAEKTOPHS BEIYUCICHUH HE COOEP)KUT Yucia
7 u conepxut 13?
Tpaekropus BBIYHUCICHUNH MPOrpamMMbl — 3TO IOCIEAOBATEILHOCTh PE3YyJIbTATOB
BBIITOJIHEHUSI BCeX KOMaHA nporpammbl. Hanpumep, nns nporpammsl CBA mipu
HUCXOJHOM 4YHciie 22 TPaeKTOpHUs COCTOUT U3 yucen 7, 3, 2.

OTtBeT:
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3aoanue 6bINOIHAECMCA C UCHOTIL306AHUEM npujaazaemvlx d)aﬁﬂO&
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TekcTOBBIN (Palil COCTOUT U3 DecAMUUHbIX Yu@p N 3aeAa6HbIX OVKE TAMUHCKO20
angpasuma. Onpepenure B mHpuiaraeMoM ¢ailie MakcHMalbHOE KOJIUYECTBO
UIyIIUX TOAPST CHUMBOJOB, Cpedu KOTOophIX moacTtpoka 2025 BcTpeudaercs
He MeHee 90 pa3 u mpu 3TOM cozepkutcs poBHO 80 OykB Y.

B oTBere 3ammmmTe YHCIO — KOJMYECTBO CHMBOJIOB B  HaliIcHHOH
[10CJIeJ0BATEIBLHOCTH.

J71s1 BBITIOJTHEHHS ATOTO 33JaHus CIeyeT HAlKuCcaTh NporpamMmy.

OTBeT:

Ilycte M — cymMMa MUHHMAaJIBHOTO U MAaKCHMAaJbHOTO HATypajbHbBIX [eluTeNeH
LIEJIOr0 YHcja, HE CUMTas CAWHUIBI W caMoro uucia. Eeju Takux IeiauTeneit
y 4Hcia HeT, TO 3HaueHue M pu3HAETCs paBHBIM HYJIIO.

Hamuiure mporpammy, KoTopasi mepeGupaer enslie yucia, oonbire 800000,
B MOPSIJIKE BO3PACTAHUS U UIIET CPEIN HUX TAKHE; U1 KOTOPhIX M OKaH4YMBaeTCs
Ha 4. B oTBeTe 3amuiinTe B TEPBOM CTOJIOIE TaOIMHbI IEPBBIC TISTh HANHJICHHBIX
YuceN B TOPSAKE BO3PACTAaHUS, 2 BO BTOPOM CTOJOIE.~ COOTBETCTBYIOIIUE UM
3HaueHUs M.

Hanpumep, nnsg uncna 20 M =2 + 10 =12.

KomugectBo CTPOK B Ta6J'II/IHC JJIA:0TBETA U30BITOYHO.

OrTBeT:

NJIn
Ha3oBéM Mackoii 4mcia HOCIENOBAaTEIbHOCT LU(P, B KOTOPOW TaKkKe MOTYT
BCTPEUAThCS CAETYIOIINE CHMBOIBL:
— CHMBOJ «?»:03HadaeT POBHO OJHY IIPOU3BOJIBHYIO IU(PY;
— /CHMBOJI «*» O3Ha4aeT JIIOOYH IMOCIEA0BATENILHOCT LU(P MPOU3BOJILHOM
JUTAHBL; B"TOM YHCIIE «*)» MOXKET 3a71aBaTh U IIyCTYIO MOCIEI0BATENbHOCTb.
Hanpumep, macke 123*47?5 coorBercTByror uncna 123405 u 12300405.

Cpenu HaTypaibHBIX YHCEN, HE IPEBBIIIAIONIINX 10'°, maiimuTe Bce umcIa,
COOTBeTCTBYIOIME Macke 3?712714*5, nensmmecst Ha 1917 6e3 ocTarka.

B orBere 3anuiminTe B TEpBOM CTOJOLE TaONMMIBI BCe HaileHHbIE 4YHCTa
B IOpSAKE BO3PAacTaHUs, a BO BTOPOM CTOJNOIE — COOTBETCTBYIOLIME UM
pe3yabTaThl IeJeHUs ITUX uuces Ha 1917.

KonndecTBo CTpOK B TaOJHIIE ISl OTBETA U30BITOYHO.

OTBeT:
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3aoanue evinoaHAEMCA C UCNOIL306AHUECM npujaazaemvlx ¢aﬁﬂ06.

OTnen MapKeTHHIa CETH Mara3uHOB COCTaBJIS€T PEHTHHI MPOAYKTOB IO
nHpopMal 00 HMX CpOKax XpaHEHHss C MOMEHTa H3TOTOBJIIEHHS M IIOCIe
BCKpBITHA YMaKOBKH. I KaXXIOro MpOAyKTa H3BECTEH CPOK €ro XpaHEHUs
C MOMEHTa H3rOTOBJEHUS U CPOK TOJHOCTH K YIOTPEOIEHHUIO MOCIE BCKPBITHS
ynakoBKH. [IpoyKThl IpoHyMepOBaHbI HAYMHAS C €IUHULIBL.
B pedTUHrOBOM CIHCKE MapKeTOJOIM PaclojararoT MPOAYKTHI IO CIEAYIOLIEMY
ITOPUTMY:

— Bce 2N wuncen, 0003HAUYAIOIIMX CPOK XpaHEHHs M CPOK T[OAHOCTH

K ynoTpeOneHuro 1uist N IPOAYKTOB, YIOPSJOYHBAIOT 110 BO3PACTAHUIY;

— eCli MUHHMAJIbHOE YHCIIO B 3TOM YIOPSJAOYCHHOM CHHUCKE.i— CpPOK
XpaHEeHHUs1, TO MPOLYKT B PEHTHUHIC 3aHUMAET MEPBOE. CBOOOTHOE MECTO OT
ero Hayama;

— €CIII MUHHMAaJIbHOE YHCIIO — CPOK TOJHOCTH K YIOTPEOIEHHIO, TO MPOIYKT
3aHUMAET NepBOe CBOOOJHOE MECTO OT KOHLIA PEHTHHTa;
— eclnM  4Yucio O00O3HAa4aeT CpPOK XPAHCHWS WMIM CPOK TOJHOCTH
K YHOTpPEeOIEeHHIO YK€ PacCMOTPEHHOLO MPOAYKTa; TO €Tr0 HE NPHHUMAIOT
BO BHHMaHHUE.
OTOT alNropuT™M TNPHUMEHSETCS IOCIAeN0BATEABHO ISl  pa3sMElIeHUs BcexX
N IpOAyKTOB.
OmpenennTe HOMEp MOCIETHET0 HPOIYKTA, Wi KOTOPOro OyAeT OIpenesicHO ero
MECTO B PEHTHHTE, U KOJMUYECTBO IPOAYKTOB, KOTOpBIE 3aliMyT B peiiTuHre Oosee
HU3KHE MEeCTa.

Bxoomuwie oannvie

B mepBoit crpoke¢ BxomHoro (aima HaXOOWTCA HATYpalbHOE YHCIO
N (N < 1000) — konnuecTBO. ripoykToB. Crenyromue N CTpPOK COAEpKaT mapbl
qrcels, 0003HaaOMKX COOTBETCTBEHHO CPOK XPaHEHMS NPOAYKTa ¢ MOMEHTa
M3TOTOBJICHUS ' M CPOK TOAHOCTH K YMOTPEOJICHHIO TOCTe BCKPBHITHS YIIAKOBKH
(Bce umcHIa HATypaJbHbIC, PA3INIHEIC).

3anuIuiTe B° OTBETE JABa HATypalbHBIX YHWCIA: CHayaja HOMEpP IOCIEIHEro
MIPOAYKTA, IJI-KOTOPOro OyIeT ONpEeAeseHO ero MeCTO B PEWTHHIe, 3aTeM —
KOJIIHECTBO: IPOTYKTOB, KOTOPHIE 3aiiMyT B peliTHHTe OoJiee HU3KHE MecTa.

Tunosou™ npumep opeanusayuu OAHHBIX 60 6XOOHOM (hailie npugedéH
8 NPUTLOJICEHU.

Tunoeoit npumep opzanuzayuu OAHHBLIX 60 6XO0OHOM (haille NPUBOOUMCA
mMobKo 6 0emoncmpayuornnom eapuanme EI9!

OTBeT: ‘ ‘ ‘
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L Buumanue! Ipadux npuBeaéH B  MUIIOCTPATHMBHBIX  LeJsIX s
I;I| 3aoanue 8bINOJHACMCA C UCHONb306AHUEM NPULAZACMBIX (Paiinos. NPOM3BOJBHLIX 3HAYEHWId, HE MMEWIMX OTHOMIEHHA K 3aJaHHIO.

Jl1s BLINOJIHEHHMSI 32JaHHUSI MCNIOJIB3YIiTe JaHHbIE U3 IpUJIaraemMoro (aiina.

7 ®parmeHT 3BE3AHOTO Heba CPOCLMPOBAH Ha TIOCKOCTD C JIGKAPTOBOM CUCTEMO
KOOpIMHAT. YU€HBI pemmi1 NPOBECTH KIACTEPHU3ALUIO MOJTYYEHHBIX TOYEK,
SIBISIOIINXCS M300paKCHUSMH 3BE3N, TO €CTh pa3OHTh HMX MHOXKECTBO Ha
N HenepeceKaroluxcs HEMyCThIX MOJMHOMECTB (KJIACTEPOB), TAKUX, YTO TOUKU
KaXXZI0TO MOJMHOKECTBA JIe)KAaT BHYTPH MPSIMOYTOJIEHUKA CO CTOPOHAMH JUTMHOM <
H u W, mpu4éMm 3TH NpSIMOYTONBHUKH MEXTy cO00H He mepecekarorcs. .CTOPOHEI 20 w
IPSIMOYTOIIFHUKOB ~HE 00S3aTeNbHO  MapaUIeNbHBl  KOOPIAWHATHBIM .. OCSIM. *

IapanTupyercs, 4To Takoe pa30MeHUe CyIECTBYeT U €IUHCTBEHHO IS 3aJaHHBIX 15
Pa3MepoB MPSIMOYTOINbHUKOB. *
Bynem Ha3bIBaTh HEHTPOM KIIACTEPa TOUKY 3TOTO KJIACTEPA, CYMMa:PACCTOSIHUN OT 10 *

KOTOPOIl 10 BCEX OCTaJbHBIX €r0 TOUYEK MUHMMasbHA. i KaXIoro kiacrepa

rapaHTUPYyeTCsl eIMHCTBEHHOCTD €T0 LeHTpa. PaccTosiHuE MeX Iy ABYMSI TOUKaMHU 5
Ha MI0CKOCTH A(x1, ¥1) 1 B(x2, y2) Beramcisercs mo ¢popmyse:

d(4, B)=(x, = %) + (5~ 5 0 ‘ ‘ ‘ '
B ¢aiine A xpaHATCS KOOPAMHATHI TOYEK ABYX KIacTepoB, rae H=6 u W=4.5
UL KaXIOro Kiactepa. B Kaxaod icTpoke ™ 3ammcaHa MHGOpMAaLusL
0 PaCIOJNIOKEHHH Ha KapTe OJHOW 3Be3dpl: gHavajda KOOpIMHATa X, 3aTeM
KoopauHara y. M3BecTHO, 4To KoJInuecTBo fouek He npessimaet 1000. Orser:
B ¢aiine b xpansarcs koopauHaThI'TOYEK TPEX KiacTepos, rae H=6, W=15 s
KaXI0ro Kmactepa. M3BecTHOy 4I0 KonmuecTBO Touek He mpesbimaer 10 000.
CrpykTypa xpaHeHus HHbopManun B Paiine b ananorndna ctpykrype B (aiine A.
V3BecTHO, 4TO B (haiine b MMCIOTCS KOOPAWHATHI POBHO TPEX IMIITHHX» TOYEK,
MIPEACTABIAIONINX aHOMaIN}, KOTOpbleé BO3HHUKJIM B pE3yJlbTare IMOMEX IIpHU
nepeaaye AaHHBIX. DTU TPU TOUKU HE OTHOCITCS HU K OJHOMY M3 KJIAacTepOB, HX
YYUTHIBATh HE HYKHO.

30

25

Hns  ¢aiina. A onpeaennTe KOOPAMHATHI LIEHTpPAa KaXAOro KiacTepa, 3areM
HalimuTeABa uncna:*P, — MUHIMAIbHYIO U3 a0CIHCC IEHTPOB KIAcTEpOB U P, —
MUHUMAJIBHYIO U3 OpIUHAT LIEHTPOB KJIACTEPOB.

st paitsia b ofipesienite KOOPIAUHATHI LIEHTPA KAXKIOTO KiIacTepa, 3aTeM HalauTe
IBa uycna: 01 — pacCTOsSHHE MEXOYy HEHTpPaMH KIacTepoB ¢ MHUHHMAJIbHBIM
U MaKCUMaJbHBIM KOJIMYECTBOM TOUEK U (J» — MaKCHMAaJIbHOE pPAacCTOSHHUE OT
LIEHTpa KJjacrepa J0 TOYKM OJTOTO K€ KJacTepa Cpedu BCEX KIIacTepoB.
Tapantupyercs, 4To BO BCeX KjacTepax KOJIMYECTBO TOUEK PAa3IUYHO.

B oTBere 3ammmmTe YETHIpEe YMCIA: B IIEPBOH CTPOKE — CHaJaia IENyl YacTb
abcoyoTHOM BenW4HMHBI TpousBeneHus P, X 10000, 3areM wLenyrw YacTh
abcomroTHOW BenmnuuHBI pousBeneHus P, X 10 000; Bo BTOpoii cTpoke — cHavyaja
nenyro uyacte npoussefgeHus (1 x 10 000, 3zarem nemyro 4acTh IPOU3BEACHUS
0> x 10 000.

Bo3MmoxxHBIE TaHHBIE OHOTO U3 (AaiIOB MPOMILTIOCTPUPOBAHBI I'PAPHKOM.
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CucreMa oneHHUBAHHS IK3aMeHANMOHHOMH paﬁOTbl mo l/IH(l)OpMaTl/IKe

[IpaBunbHOE BBINOJIHEHHWE KaXIOro M3 3ajaHuii 1-25 onenuBaercs
1 GayutoM. 3aaHue CYMTAETCSl BHIIOJIHEHHBIM BEPHO, €CIIM OTBET 3allMCaH B TOH
¢dopme, KOTOpasi yKkazaHa B HHCTPYKIIMHU IO BBITIOJHEHHIO 3aIaHUS, U MOTHOCTHIO
COBIIAIAeT C STAJIOHOM OTBETA.

3a BEpHBI OTBET HA KaxJ0€ M3 3a7aHuil 26 u 27 BeIcTaBisiercs 2 Oauia.
3amaHue cuMTaeTcsl BBIOJHEHHBIM BEpHO, €CIM OTBET 3alucaH B TOH Qopme,
KOTOpasi yka3aHa B HWHCTPYKIMH IO BBIIIOJHEHHWIO 3aJaHUsl, W TONHOCTHIO
COBIIAJIaeT C STAJOHOM OTBETA.

Ecnu B oTBeTe Ha 3ajmaHue 26 yuciaa B s4yekax TaONMIbI MEperyTaHbl
mectamu MJIN B sueiikax TaOMHIBI MPHUCYTCTBYET TOJNBKO OIHO BEPHOE: YHCIIO
(BTOpOE HEBEPHO WJIM OTCYTCTBYET), cTaBHTCA | Oaul. B ocTampHBIX cirydasx —
0 6amoB.

Ecnu B oTBeTe Ha 3ajaHue 27 3amucaHa TOJIBKO OJHA: BEpHAs Mapa yucel
(c mpaBWIIEHBIM TTOPSAKOM YMCEN B Mape) Wi 3allUCAHBI B BEPHBIC TIAPBI YHCET,
HO CTPOKHM B siueiiKax TaONUIIBI MEpenyTaHbl .Me¢TaMH, ¢TaBuTcs | Oasl.
B ocranbHbIX ciaydasx — (0 Gaysios.

Homep IpaBuabHbIii oTBET
3aaHust
1 52
2 ZyXW
3 133228
4 16
5 26
6 251
TIpumep 1 IMpumep 2
7 123937 245
8 5058
9 901
10 13
11 257
12 999
13 191191255254
14 TIpumep 1 [pumep 2 TIpumep 3
3367 3319197720 2992
15 24
16 15588
17 | 150 | 9930 |
13 2362 | 1205 |
19 124
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Howep I[IpaBuabHBI 0TBET
3aJJaHusA
20 127 | 128
21 132
22 12
23 68
24 2981
IMpumep 1 [pumep 2
800004 400004
800009 114294 351261495 183235
25 800013 266674 3212614035/":1675855
800024 400014 3412614645 | 1780185
800033 61554 3712414275 | 1936575
3912414885 |" 2040905
26 | 564 444 |
7 38471 61225
142058 25299
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Tlpunooicenue

Tunosble NpuMepbl OPraHU3AMH AAHHBIX BO BXOAHBIX (aiinax
K 3aJaHusAM 22 U 26 feMoHcTpanuoHHoro Bapuanta EI'J

TunoBele npuUMepbl OpraHU3alMU JAHHBIX MMEIOT WILTIOCTPATHUBHBIA XapakTep
U OTPAXKAIOT JIOTUKY BBIMOJIHEHUS! KOHKPETHBIX 3a/IaHUi U3 JIEMOHCTPAILIMOHHOTO
Bapuanta EI'D. Jlnd BBIIONHEHMS JAPYTHX 3aJaHMd CIEQyeT HCIONb30BaTh
JIAHHBIE U3 MTPUJIATaeMBIX K 3THM 3aIaHUSIM (DaiiiioB.

ID nmpouecca B Bi;hgi::é:??;gl 7 ID npoueeca(oB) 4
1 3 0
2 4 1
3 2 2;4
4 5 0
5 8 1,4

Jnst mpuBenEHHOH TaONMHMIBl HaiinéM KOJMYEETBO MPOIECCOB, KOTOPHIE MOTYT
OBITH 3aBepIIeHBI 3a MepBble 7 MC. D10, 3 mporecca (3a 3TO BpeMs 3aBepliaTcs
mporeccsl 1, 2 u 4).

5

3050
100 155
150170
10 160
120,55

[pu Takux MCXOMHBIX JaHHBIX MOPSIOK PACIOIOKECHUS MPOIYKTOB B PEHTUHIE
cnenywoniuii: 4, 1, 2, 3, 5. [locnennum 3aiiMET CBOE MECTO B PEUTHUHTE MPOIYKT 3.
ITpu 3TOM OJTMH MPOIYKT 3alMET B peHTHHIrEe O0Jiee HU3KOE MECTO.

Tunosoii npumep opeanuszauyuu OAHHBIX 60 6XOOHOM (hailie NPUBOOUMCA
mMOo1bKo 6 0emoncmpayuonnom eéapuanme EI'9!
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