EQvHbI rocygapcTBeHHbI ak3ameH, 2023 r. NHOOPMATUKA

Enunnblii rocy1apcTBeHHBIH IK3aMeH
no NTH®OPMATHUKE

HNHCcTpyKUMsA 110 BHINOJHEHUIO padoThI

Ok3aMeHaIoHHas pabota coctouT U3 27 3agaHUil C KPAaTKUM OTBETOM,
BBINOJIHAEMBIX C IIOMOLIBIO KOMIBIOTEPA.

Ha BbInONHEHME 3K3aMEHAIMOHHON PabOTHI IO MH(POPMATHKE OTBOIUTCS
3 uaca 55 munyT (235 MUHYT).

OK3aMeHaIOHHas pabota BBINOJIHACTCA c MOMOILBIO
CIELUAIN3UPOBAHHOTO MPOTrPaMMHOTO OOecreueH s, MpeJHa3HaYeHHOTo s
MPOBEICHUS DK3aMeHa B KOMIIbIoTepHOH (hopme. [Ipu BeinonHeHny 3a1anunii Bam
OyayT MAOCTYHHBI Ha TPOTSIKEHMH BCEro HK3aMEHa TEKCTOBHIH pemakTop,
peIaKkTop AJIEKTPOHHBIX TAaOJIUI, CUCTEMBI MPOrpaMMHUpOBaHus. PacnosoxeHne
YKa3aHHOTO IIPOTPaMMHOTO OOECHEeYeHNS] Ha KOMIIBIOTEpE W KaTajor Uit
CO3JaHUSl 3JEKTPOHHBIX (DAiiIOB TpM BBHINONHEHUH 3aJaHuid Bam ykaxer
OpraHU3aToOp B Ay TUTOPHU.

Ha nporskeHun cnaum sK3aMeHa 10cTyn K ceTH MHTepHeT 3ampenién.

IIpy BBIMONHEHHMM 3aJaHUM MOXKHO IOJIb30BaTbCS YEPHOBUKOM. 3aNMCH
B YCPHOBHMKE HEe YYHTBHIBAIOTCSH NPH OLCHHBAHUH PA0OTHI.

Bannel, momydeHHsle Bamu 3a BBINOJNHEHHBIE 3aJaHUA, CYMMHUPYIOTCA.
IToctapaiiTech BBIIOJIHUTH KaK MOXKHO OOJbIIIE 3aJaHUK 1 HaOpaTh HauboJbIIee
KOJIMYECTBO OaIoB.

Kenaem ycnexa!
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B sk3aMeHaIMOHHBIX 3aJaHHUAX HCHOJIB3YIOTCA CICAYIOIINUE COrTIalllICHUS.

1. O6o3HaueHU I TOTHIECKHUX CBSI30K (OTIepartuii):

a) ompuyanue (uaBepcus, mornueckoe HE) o6osnauaercs — (Hampumep, —A);

b) xonvionkyus (mormueckoe ymHOXeHme, Jormdeckoe M) oGoszmawgaercs /\
(mampumep, A /A B) mu6o & (mampumep, A & B);

C) Ousvionkyus (JOruveckoe cioxenue, yorudeckoe WMIJIN) ob6osnauaercs \/
(mampumep, A V B) 1ubo | (Hanpumep, A | B);

d) cnenoBanue (MMIUTHKALNS) 0003HAYaeTCss — (Hampumep, A — B);

€) moocdecmeo 0b03HauaeTcst = (Hanpumep, A = B). Beipaxxenne A =B uctuHHO
TOTZia ¥ TOJBKO TOTJa, Koraa 3HaueHus A u B coBmagarot (100 oHH 00a
HCTUHHBI, JITOO OHKU 002 JIOKHBI);

f) cumBon 1 wucmomb3yercs A 00O3HAYEHHWS UCTUHBI  (MCTHHHOTO
BbICKa3piBaHus); cuMBoA 0 — s oOO3HaueHHWs JOKH  (JI0OKHOTO
BBICKA3bIBAHHS).

2. JIBa JIOTHMYECKHX BBIPAKCHMS, COJCPXKAIIMX MEPEMEHHbIC, HAa3bIBAIOTCS
pasHocunbHeiMy  (3KBUBAJIICHTHBIMM), €CIIM 3HAUEHHWS OTHUX BBIPAKECHUH
COBIIAJIAIOT TIPH JIFOOBIX 3HAYCHUAX TIEPEeMEHHBIX. Tak, BeIpaxeHns A — B u (—A)
V B paBHocuibhbl, a A V B u A /A B HepaBHOCHIIbHBI (3HAYCHUS BBIPAKEHHIA
pasHble, Hanpumep, mpu A = 1, B = 0).

3. TlpropuTETHI JIOTHYECKUX OTIEpallnii: WHBEpCHs (OTpUIaHWE), KOHBIOHKIIHS
(;mornueckoe yMHOKEHHE), TU3BIOHKIMA (JIOTHUECKOE CIOKEHHUE), HMIITHKALIAS
(cnenoBanue), TokaecTBo. Takum o6pazom, ~A /A BV C /A D o3Hauaert To e, 4To
u (—A)AB)V (CAD).

Bosmoxna 3ammce A A B A C Bmecto (A /A B) A C. To ke OoTHOCHTCS H K
JIU3BIOHKIMH: Bo3MoykHa 3anuck A V BV C Bmecto (A V B) V C.

4. O6o3naueHnss Mobaiit u KO6alT HCHONB3YIOTCS B TPAIWIMOHHOM JUISA
MHPOPMATHUKHU CMBICIIE — KaK 0003HaUEHHSI €UHHII N3MEPEHNUS, UYbE COOTHOIICHHE
¢ equHUIEH «OaiiT» BhIpaXkaeTcs CTENEHBIO JIBOWKH.
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EQvHbI rocygapcTBeHHbI ak3ameH, 2023 r. NHOOPMATUKA

Ha pucynke cxema nopor H-ckoro paiioHa usobpakena B Buze rpada, B TadIuie

COJZIEPKATCS CBEICHHS O MPOTHKCHHOCTH KaXKIOW U3 JOpoT (B KitoMeTpax). Tak
KaK TaONWIly W CXeMy PHCOBAM HE3aBHCHMO JAPYT OT OpyTa, TO HyMepamus
HACEJICHHBIX IyHKTOB B TaONUIIC HHUKAK HE CBs3aHA C OYKBCHHBIMH
0003HaucHUAMHU Ha rpade. Onpenenure, KaKoBa JUIMHA JOPOTH M3 MyHKTa b B
nyHKT B. B oTBeT 3amummTe menoe Wmcio — Tak, Kak OHO yKa3aHO B TaONHIE.
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OTBeET:
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Jlornueckast GpyHKIMS A 3a7a€TCs BRIPAXKCHUEM

wV (x> y)A(=z - Xx)
Ha pucyHke npuBeIeH YacTHYHO 3aII0JHEHHBIN (parMeHT TabJIUIbl HCTHHHOCTH
¢yskunn F, comepskammii HemoBToOpsommuecs CTpoku. Ompenenure, KaKoMy
cTosdby Tabauue MCTHHHOCTH QYHKUMM F  COOTBETCTBYeT Kakaas U3

NepeMEHHbIX
W, X, Y, Z.
F
0 0 0 1 0
0 0 1 0 0
0 1 0 1 0

B orBere nHammmmTe OykBBI W, X, Y, Z B TOM IOpSAKE, B KOTOPOM HIYT
COOTBETCTBYIOIINE MM CTONOIBI (CHayanma OyKBa, COOTBETCTBYIOIIAS HEPBOMY
cTosOIy; 3aTeM OyKBa, COOTBETCTBYIOIIAsI BTOPOMY CTOJOIYy, U T.XI.). BykBbl B
OTBETE NHLINTE MOAPAA, HUKAKUX pasJeiuTesieil Mexay OyKBaMH CTaBUTh He
HYKHO.

Ipumep. ®ynxuns F 3amaHa BBIpaXEHHEM —X VY, 3aBUCSIIMM OT JBYX
MIEPEMEHHBIX, a (parMeHT TabINIBI IMEET CIIEYIOIINI BH].

[=
0 1 0

B sToM ciyuae mepBoMy cTOJNIOIy COOTBETCTBYET IMEpeMEHHas Y, a BTOPOMY
cTonOIy — mepeMeHHas X. B oTBere cnenyer HamucaTh: YX.

OrTBeT:
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EQvHbI rocygapcTBeHHbI ak3ameH, 2023 r. NHOOPMATUKA

3aoanue évinonnaemcs ¢ UCnOb308aAHUEM npujiazaemsvlx d)aﬁJIOBZ
https://disk.yandex.ru/d/x1e3NKH4foXqgsw

B ¢aiine npuBenéH ¢pparment 6a3sl nanHbIX «[IpoyKTED) O MOCTaBKax TOBapOB B
MarasuHBI paliloHOB ropoja. basa qaHHBIX COCTOHUT U3 TPEX TaOIHII.

Tabmnma «/IBmKeHHe TOBapOB» CONCPKHUT 3aIMCH O IIOCTaBKaXx TOBAPOB B
MarasuHbl B TCUCHHUE TEPBOM Jaekaibl utoHsA 2022 T., a Takke HHOOPMAIHIO O
npoaaHHbIX ToBapax. [lone Tun onepayuu conepxut 3HaUeHue [locmynienue A
Ilpodasica, a B cooTBETCTBYIOIIEe ToNie Konuuecmeo ynakogok, wim. 3aHECeHa
uH(OopMaLus 0 TOM, CKOJBKO YIIAaKOBOK TOBapa MOCTYIIIIO B Mara3uH WM ObUIO
MPOJIAHO B TEYCHUE JHS. 3ar0JOBOK TAOJHUIIBI UMEET CIEYIOIIUI BUI.

Konngects
ID ID Tun IeHa,
Hat ApTHKy 0
orepanu MarasuH omepanu py0./m
a b YIaKOBOK,
u a " T
IIT.

Tabmima «ToBap» comepkUT HHPOPMAIMIO 00 OCHOBHBIX XapaKTEPHCTHKAX
Ka)kK/I0T0 TOBapa. 3aroj0BOK TaOIHIbI UMEET CJIe YOI BU.

En. | KomnuectBo

TTocTaBmuk
U3M. | B YIaKOBKE

ApTtukyn Otnen | HaumenoBanue

Tabmiua «MarazuH» coaepXuT HHGOPMALIMIO O MECTOHAX0XKACHHUH Mara3uHoB.
3aroJioBOK TaOJIMIBI IMEET CIICIYIONINN BH].

ID
MarasmHa
Ha pucyHke npuBeseHa cxema yKa3aHHOH 0a3bl JaHHBIX.

Paiion Anpec

Marazvu

Jlevsenune TOBApOB

7D OnNepaLMmn
Data
ID marazmMHa
ApTHKyn
Twn onepaumm
Koanuectso YMAKOBOK

Llena

[_[

% 1D marasmna
Paiion

fapec

loBap
¥ ApTikyn
Caen

Haumenosanne

EAMHWLA MIMEPEHMA

KoAnuecTso & YyNaKosKe

MNpowasoawutens
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I/ICHOJ'II)?)yﬂ I/IH(I)OpMaHI/I}O us3 HpI/IBe,HéHHOﬁ 6a3bl JaHHBIX, ONIPEACINTE, CKOJIBKO
KWwiorpaMmm MHOpoAYKTOB IOCTYINHJIO B Mara3mHbl HepBOMaﬁCKOFO paﬁOHa oT
nocraBIIMKa Hpon6a3a B nepuon ¢ 1 mo 5 uioHS BKIIOYMTENBHO. B oTBete
3aITHIINATE TOJIBKO YHCJIIO.

OrTBer:

JIyis KoupoBaHUs HEKOTOPOH MOCIIEIOBATEIBHOCTH, COCTOSIIECH U3 OYKB A, b, B,
I', 1 pemmnau MCMONB30BaTh HEPABHOMEPHBINA NBOWYHBIA KO, AT KOTOPOTO
BhIontHsAeTCS yciosue Pano. s OyKBEI A HCIIONB30BATM COOTBETCTBEHHO
komoBoe cioBo 0, must OykBel b — xomoBoe cimoBo 101. KakoBa HamMmeHbIIas
BO3MOXHAasi CyMMapHas JUIMHA BCeX MATU KOAOBBIX CIOB?

OTBeT:

Ha Bxon anroputma nomaérest HarypajibHOE 9nciio N. AITOPUTM CTPOUT IO HEMY
HOBoe 4ncio R ciexyromum o0pazom.

1) Crpowutcs nBonyHast 3anuch yncia N.

2) K aroii 3anucu gonuceiBaercs (Ayonupyercs) Hocaeausst udpa.

3) Barem cmpaBa momuckiBaetcs OWT uyérHOCTH: 0, €ClM B JBOMYHOM KOJIE
MOJIyY€HHOTO YMCiIa YETHOE YUCIIO SAUHMIL, U 1, eclii Hed€THOe.

4) K mosydeHHOMY pe3yJbTaTy JOMICHIBACTCS elIE OJNH OUT YETHOCTH.

[MTonyuennas TakuMm o0pa3oM 3amuch (B HEW Ha TpH paspsina Oojplie, 4eM B
3aIKCH UCXOTHOTO yrcia N) sIBISIeTCS] JBOMYHOM 3aITMChi0 HICKOMOTO uucia R.

Ykaxute MUHUMaJIbHOE ncio N, mocie 00padoTKu KOTOPOTo aBTOMAT MOJTy4YaeT
yucio, bonbiree 130. B oTBeTe 3TO YKCIIO 3aMUIINTE B IECATHUHON CUCTEME.

OTBeT:

eobraz.ru

~

oN AUX NI9HhO90dNHEdL

(HUNCRRINY  zovee


https://disk.yandex.ru/d/x1e3NKH4foXgsw

EAnHbBIN rocyaapCTBEeHHbIN 9k3ameH, 2023 r. NHOOPMATUKA

Hcnonnurens Yepenaxa AeMCTBYeT Ha IUIOCKOCTH C JAEKapTOBOM CHUCTEMOM
KoopauHatT. B HauanpHbIN MOMEHT Uepenaxa HaxoAUTCS B Ha4Yalle KOOPAUHAT, €€
roJIOBa HANpaBJIEHA BIOJIb MOJOKUTEIBHOIO HANPABICHUS OCU OPJIUHAT, XBOCT
onyuieH. [Tpu omymenHoM xBocte Uepenaxa OcTaBiseT Ha IOJIE CIEJ B BHUIE
JUHUM. B KaXablli KOHKPETHBI MOMEHT M3BECTHO IOJOKEHUE UCIOIHUTENSA U
HaIpaBJICHUE €T0 IBWKEHUS. Y UCHOJHUTENS CYLLECTBYET JBE KOMAH b

Bmepén n (roe n —1enoe 4uciio), BeI3bIBAIONIAS TepeBmkeHne Yepenaxu Ha n
€JIMHUII B TOM HampaBJieHUH, KyJla yKa3bIBaeT e€ rojsosa, 1 Hampaso m (tae m —
L[eJI0€ YKCIIO0), BRI3BIBAIOIIAS U3MEHEHUE HAIIPAaBJICHUS ABMKEHHS HA M TPayCcoB
10 4YaCOBOM CTpEJIKE.

3amucy [loBropu k [Komanmal Komampa2 ... KomanmaS] o3navaer, uTto
MOCJIEI0BATENILHOCTD U3 S KOMaH 1 noBToputcs K pas.

Yepenaxe ObUT JaH TS HCIIOJTHEHHUS CIIEIYIOLUIMI alrOPHTM:
IMosTopu 39 [Buepén 12 Hanpago 60].

Onpeznenure paccTosHHE MEXIy MONOKEHHEM Yepenaxu B Hadaje U B KOHIIE
BBITIOJTHEHHS 3TOH MpOrpamMMbl. B oTBeT 3ammmmTe 1ie0oe 9nciio, Ommkaiimee K
HalJICHHOMY PacCTOSHHUIO.

OTBeET:

Kamepa caumaer Buaeo 6e3 3Byka ¢ yactotoi 60 kKaJapoB B CEKyHIY, IPH 3TOM
U300paKEeHUs UCIIONB3YIOT NATUTPY, coaepskantyo 216 = 65536 uperos. 1 MunyTa
BUAEO B cpemHeM 3aHmMmaer 12 Merabaiit. Ilpun 3ammcu ¢aitma Ha cepBep
MOJyYSHHOE BUJIEO MPE0OPasyIoT TaK, YTO €ro 4acToTa KaJpoB YMEHBIIAETCS 10
20 KagpoB B CEKyHAY, a M300pakeHMs1 MpeoOpasyroT B (opMar, comepKaniui
nanutpy u3 256 useroB. Jpyrue nmpeoOpa3oBaHusi U WHBIE METOJBI CXKATHUS HE
ucnob3yrorcs. Ckosibko MOAHT B cpeiHeM 3aHUMAET 5 MUHYT MPeoOpa30BaHHOM
BUeo3anucu?

OTBeT:

TpeHnpoBoYHbI BapuaHT Ne6 ot 07.11.2022. 4/9

Bce mrecTuOykBeHHBIE CIIOBA, B COCTaBE KOTOPBIX MOTYT OBITh TOJBKO OYKBBHI
OEBPAJIb, 3anucaHb! B anaBUTHOM MOPSIKE U IPOHYMEPOBaHbI, HaunHasi ¢ 1.
Huxe npuBenieHO Ha4aao CIUCKA.

.AAAAAA

.AAAAAB

. AAAAAE

. AAAAAIL

AAAAAP

. AAAAAD

.AAAAAD

.AAAABA

Ilox KakuM HOMEPOM B CIIUCKE UAET NIEPBOE CIOBO, B KOTOPOM HET HU OJHOU
TJIAaCHOM OYKBBI?

OTBeT:

3a0auue B6bINOJIHACMCA C UCNOJIb306AHUECM npuﬂazaeMblx ¢aﬁﬂ08:
https://disk.yandex.ru/d/x1e3NKH4foXqgsw

OTkpoliTe ails HIeKTPOHHOM TaOJUIIBL, coJepKalleil B KaXI0i CTpOKe YeThIpe
HaTypaJbHBIX YHUCIA. BBIICHHTE, Kakoe KOJHMYECTBO YETBEPOK COCTOHUT H3
YeThIpeX Pa3JIMYHBIX YHCIe, TJ€ MAaKCHMalbHOE YHCIO OOoJjblle, YeM KBajapar
MHUHHMAaJIBHOTO YMCIIa U3 3TOW YeTBEPKH. B 0TBeTe 3amummre TOJIbKO YUCIIO.

OTBeT:

3aoarnue evinonnaemcs ¢ UCNONLIOBAHUEM npuiazaemsvlx (])aﬁﬂoe:
https://disk.yandex.ru/d/x1e3NKH4foXgsw

Teker «IIpaBuin nopoxxkHoro aBwxeHust Poccuiickoit denepayin» NpeCcTaBlIeH B
Buze (aiinoB HecKoIbKUX (hopMaToB. OTKpOWTE OJMH U3 (PaiiIoB U ONPEICIIUTE,
CKOJIBKO Pa3 BCTPEYAETCS B TEKCTE OTACIHHOE CIOBO «aBTOOYC» CO CTPOYHOM
OykBbl. [Ipyrue ¢popMy 3TOTO CIIOBa YUHTBHIBATH HE cleayeT. B oTBere 3amumuTe
TOJIBKO YHCJIO.

B oTBeTe 3anMIIMTE TOILKO YHCIIO.

OrtBeT:
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EAvHbIV rocyaapcTBeHHbI ak3ameH, 2023 r.

NHOOPMATUKA

IIpu peructpanuu B KOMIBIOTEPHOI cHCTEME KaXXIOMY MOJIb30BATENIO BBIIAETCS
napojb, COCTOAIMUI U3 7 CHUMBOJIOB M COJEpPXKAIIUNA TOJBKO CUMBOJBI U3 10-
cuMBoOJIBHOTO Habopa: A, B, C, D, E, F, G, H, K, L. B 0a3e nanHbIX s XpaHCHHUS
CBEJICHUI O KaXIOM TIOJb30BaTeJIc OTBEJICHO OJWHAKOBOC W MHHUMAJIbHO
BO3MOXHOE Iernoe duciio OaiT. Ilpm 3TOM HCHOIB3YIOT IIOCHMBOJBHOE
KOJMPOBaHME Mapojieil, BCe CHMBOJBI KOTUPYIOT ONWHAKOBEIM W MHHHUMAJIEHO
BO3MOXKHBIM KONIUIecTBOM OHT. Kpome coOCTBeHHO mapois, IS KaXkKaoro
MOJIB30BATENSI B CHCTEME XPAHATCS IOMOJHHUTEIBHBIC CBENEHHS, IS Yero
oTBesieHO 16 OalT Ha omHOro mojp3oBarens. Omnpenenure 00bEM mamsTu (B
OaiiTax), HCOOXOIUMBIN IJIsl XPaHCHUS CBeIeHUH 0 20 MOIb30BATEIIAX.

OTBeT:

Wcnonautens Penaktop mosydaeT Ha BXOJ CTPOKY (P 1 MpeoOpa3oBhIBacT eé.
PenakTop MOXKET BBITOIHATH IBE KOMAH/IbI, B 00CHX KOMaHaX V i W 0003HAYat0T
LEITOYKH CUMBOJIOB.
1. 3ameHuTts (v, w)
2. Hanwiock (V)
[lepBas xoMaHIa 3aMEHSAET B CTPOKE IEPBOE CIIEBAa BXOXICHHUE IICTIOYKH V Ha
nernouky w. Eciii memouku v B CTPOKE HET, 5Ta KOMaHIa HE U3MEHIET CTPOKY.
Bropas komaHIa mpoBepseT, BCTPEYASTCS JIA IEMOYKa V B CTPOKE MCIIOTHHUTEIIS
Penakrop.
Jana nporpamMMa st ucnoaHuTeNs Pegakrop:
HAYAJIO
TTOKA nanutocs (1111)

samenutsb (1111, 7)

3amenuts (77, 1)
KOHEII ITOKA
KOHEI]
Kakast cTpoka MmoJiyduTcs B pe3ysibTaTe MPUMEHEHHUS PUBEAEHHONU POTPAMMBI
k crpoke Buzaa 1...17...7 (95 eauuun u 31 cemepka)?

OTBeET:

TpeHnpoBoYHbI BapuaHT Ne6 ot 07.11.2022. 5/9

Ha pucynke npencraBieHa cxema JI0por, cBs3biBatonux ropona A, b, B, I, /I, E,
XK, 3, U, K, JI, M. Tlo kaxmoif mopore MOXXHO JBHTATHCSA TOIBKO B OIHOM

HalpaBJICHUN, YKa3aHHOM cTpenkoi. KakoBa [ynHa caMoro JUIMHHOTO IyTH U3
ropoaa A B ropoa M. J[nMHON ITyTH CUNTATh KOIUYECTBO JIOPOT, COCTABIIIOIIMX

3TOT MYTh.
b E
K
|
A b M
!
A 3 d
OTBeT:

3HaycHHEe apUPMETHICCKOTO BHIPAXKCHU:

63431156 — 5. 491147 4 4. 71153 _ g75

3aIMCajM B CHCTEME CUHCIICHUS C OCHOBaHUeM 7. Onpenenure CyMMy BeeX LUdp
B 3aIMCH 3TOTO YHCIIA.

OTBeT:

Omnpenenure HanboJbIIee HATypanbHOE Yncio A u3 urtepsana [50, 120], Takoe
4TO BHIPAKEHUE
(x&d =0)>((x&3120) > (x&£35=20)

TOX/IECTBEHHO WCTMHHO (TO €CThb NpPWHHMaeT 3HadeHne 1 mnpu Jro0oM
HaTypaJIbHOM 3HaYCHNH IepeMeHHon X)?

OrtBeT:
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EQvHbI rocygapcTBeHHbI ak3ameH, 2023 r. NHOOPMATUKA

AuropuTt™ BBIYHCIICHHS 3HaueHus ¢yHkuuu F(n), roe N — namypanshoe quco,
3a1aH CJIeIYIOIUMH COOTHOLIICHHUSMH:

F(n)=0nmpun=0

F(n) = F(n/2) npu uéthpix n > 0

F(n) =1 + F(n-1) opu Heu€THBIX N > 0

CKonbKO cymecTByeT gucen n, uto 1<=n<=500, ms1 koTopsix 3HaueHUE F(n)
Oyzer paBHO 87

OrtBer:

3aoanue evinonnaemcs ¢ UCnOIb306aAHUEM npujiazaemsvlx ¢aﬁ.’106:
https://disk.yandex.ru/d/x1e3NKH4foXqgsw

B aifne comepKHUTCS TOCIEOOBATEIBHOCTh LENBIX YHCENI. DIIEMEHTHI
MOCJIEA0BATENBHOCTH MOTYT IPUHUMATD Lienble 3HaueHus ot -10 000 o 10 000
BKJIIOUUTENBbHO. ONpeaennuTe 1 3aluIINTe B OTBETE CHAYala KOJUYECTBO TPOEK
AJIEMEHTOB ITOCIICIOBATEIBHOCTH, B KOTOPBIX XOTS OBl OHO YHCIIO KpaTHO 12, a
Ka)J10€ YICIIO JeUTCA Ha 3, 3aTeM MUHUMAJIbHOE U3 CPEIHUX apH(YMETHISCKUX
3JIEMEHTOB TaKUX TPOeK. B NaHHOM 3ajade 1oja TPOMKOM MOJpa3yMeBacTCs TPU
UAYUIMX TOJPSI AJIEMEHTa TIOCIeI0BaTEIbHOCTH.

OTBerT:

3a0anue 6bINOJIHACMCA C UCROJIbB306AHUECM npuﬂazaeMbtx ¢aﬁﬂ08:
https://disk.yandex.ru/d/x1e3NKH4foXgsw

Ksaapat pazmunoBan Ha NxN kietok (1 <N < 20). Ucnonmautens Po6ot Moxet
nepeMenaTbes Mo KJIEeTKaM, BBIMOJIHAS 32 OJHO IEepeMelIeHHe OIHY M3 TpEX
KOMaH][: BIPaBO, BHU3 UJIM N0 IHATOHAJIU BIPaBo-BHU3. [lo KoMaHzie BIpaBo
Pobot mepememiaeTcs B COCEOHIOIO IPaBYI0 KIETKY, MO KOMaHIE BHHU3 — B
COCEHIOI0 HIKHIOIO, a 110 KOMAaHJIe BIPaBO-BHU3 — HA OAHY KJIETKY BIPABO U
BHH3 I10 AWaroHAJIN.

[Tpu nomeITKE BBIXO/1A 32 rpaHMILy KBagpaTa Pobot paspymraercs. [lepen kaxapim
3amyckoM Pobora B Kakmoi KIeTKe KBajpara 3alucaHa BeJIMYHHA
Bo3Harpaxaenus ot 1 mo 300. [TonaB B kierky mocne xoxaa, Po6GoT momyuaer
yKa3aHHOE B HEH BO3HArpaXkIeHWe. DTO TaKKe OTHOCHTCS K HadaJbHOW M
KOHEYHOH KJleTKe MapipyTta Pobora.

OmnpezpenurTe MaKCHMaIbHOE U MAUHUMAJIFHOE BO3HArPakJICHHE, KOTOPOE MOXKET
noinyuuts PoboT, mpoiins w3 JeBoil BepxXHEW KISTKH B INPaByI0 HIKHIOK. B
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OTBETE yKaXUTE JBa YUCJIA — CHauyajJa MaKCHMaJIbHOE BO3HATrpaKICHUE, 3aTeM
MHUHHMaJIbHOE.

Hcxonueie nanubie st Pobota 3ammcanel B (aitie B BHAE NPSIMOYTOJIbHON
TaONHIIBI, KaXast T9eiika KOTOPOH COOTBETCTBYET KIIETKE KBaJparTa.

OTBeT:

JIBa urpoxka, Ilets u Bans, urpatot B cnenytouryto urpy. Ilepen urpokamu aesxut
Kyd4a kaMHel. Irpoku XOAST 1o ouepenu, nepBelil xon aenaet [lers. 3a oquH xon
UTPOK MOJKET

a) 100aBUTh B Ky4y OJIUH KAMEHB;

0) yBEITHMUUTH KOIUYECTBO KaMHEH B Kyde B JIBa pa3a;

B) YBEIMYHUTH KOJIMYECTBO KAMHEH B Ky4e B TPH pasa.
Urpa 3aBepraercsi B TOT MOMEHT, KOTIa KOJIMYECTBO KaMHEH B Kyde CTAaHOBHUTCS
He MmeHee 43. Ecnu mpu 3TOM B Kyde OKaszajoch He Oosiee 72 KaMmHeH, TO
noOeuTeNIeM CYUTAeTCsl MIPOK, CAETaBIIMK MociaenHuid xon. B mpoTtuBHOM
ciydae TOOEAMTENIEeM CTaHOBHTCS €ro IPOTHBHUK (IpH »ToM Tobena
YUHUTBIBAaeTCsl KaK XOJ NPOTHBHUKA). B HauanbHBIH MOMEHT B Ky4ye ObLIO S
kamHel, 1 < S <42,
Haiinure MuHMManpHOE 3HAa4eHHE S, TPU KOTOPOM BaHs BBIMIPHIBACT CBOMM
TIEPBEIM XOJIOM TIpH T000it urpe [letn.

OrtBeT:

Ju1st urpel, onucaHHOM B 3aiaHuu 19, onpenenure CKoJIbKO CyIIECTBYET 3HAUEHUH
S, pu koTOpeIX y [leTn ecTh BBIMTPHINIHAS CTPATETrHsl, MPUIEM OJHOBPEMEHHO
BBITIOJTHSIIOTCS 1B YCJIOBHS:

— [lerst HEe MOXET BBIMTPATh 32 OJIUH XOJI;

— IleTst MOXeT BEIITPATh CBOMM BTOPBIM XOJIOM HE3aBHCHMO OT TOTO, KaK OyAer
XoauTh Bans.

OTBeT:
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Jlig urpsl, onucaHHON B 3ajaHuM 19, HaliuTe MUHUMaIBHOE U MAaKCHMAalbHOE
3HA4YEHMA S, IPU KOTOPHIX OHOBPEMEHHO BBIMOTHSAIOTCS /1BA YCIIOBHS:

— y BaHnu ecTh BBIUTpBINIHAS CTPATETHS, MO3BOJIIONMIAS €My BBIMIPATh IIEPBBIM
WM BTOPBIM XO0M IpH Jro0oi urpe [etn;

— y Banu Her ctparterum, KoTopasi MO3BOJHT €My rapaHTHUPOBAaHHO BBIUIPATh
HIEPBBIM XOIOM.

HaiinenHple 3HaUEHNS 3aIMIINTE B OTBETE B MOPSIKE BO3PACTAHMUS.

OTBerT:

3(10("—!”8 6bINOJIHACMCA C UCROJIb306AHUECM npuﬂazaeMbtx ¢aﬁﬂ06:
https://disk.yandex.ru/d/x1e3NKH4foXgsw

B ¢aiine conepxurcs uHdopmManus O COBOKYHMHOCTH N  BBIYHCIHTEIBHBIX
IPOIIECCOB, KOTOPBIE MOTYT BBINOJIHATHCS MAapalIe]IbHO MM MOCIEA0BATENbHO.
Bynem roBoputh, uTo nponecc B 3aBucut ot mpouecca A, eciu 1S BBIITOTHEHUSI
nporecca B HEOOX0XUMEBI pe3yJIbTaThl BBIOJIHEHHUS mponecca A. B atom cirydae
HPOLECCHl MOTYT BBIIOJIHATHCSA TONBKO IOCIENOBaTeNbHO. MHpopMmanms o
npolieccax IpeacTaBieHa B ¢aiiie B Buae TabauIbl. B mepBoM cTondie Tabauis
yka3aH uaeHTudukarop mporecca (ID), Bo BTopoM cTomd1ie TaOIHIbl — BpeMs ero
BBIIIOJIHEHHST B MWUIMCEKYHJAX, B TPETheM CTOJIOLE MEpevUCICeHbl C
pazzenuTeneM «;» ID mpoueccoB, 0T KOTOPBIX 3aBUCHT AaHHBIA mpouecc. Eciu
HPOLEeCC ABJISETCS HE3aBUCHUMBIM, TO B TaOJIHUIE yKa3aHO 3HaueHue 0.

OnpeznenuTe MUHIMAaJIbHOE BpeMs, Yepe3 KOTOPOE 3aBEPIIUTCS BBIIOIHEHNE BCeH
COBOKYIIHOCTH IIPOLIECCOB, IIPH YCJIOBUH, YTO BCE HE3aBUCUMBIE APYI OT ApYyra
IIPOLIECCHI MOTYT BBIIOJIHATBCS IIapajlIEIbHO.

TurmoBoi mpuMep OpraHU3aIiy JaHHBIX B (aiire:

ID npouecca B BP:::‘:::D:?::;“ ID npouyeccalos) A
1 4 0
2 3 0
3 1 1;2
4 7 3

B nmanHOM ciyw4ae He3aBHCHMBIE Tpomecchl | W 2 MOTYT BBINOJIHATHCS
napanienbHo, Ipu 3ToM Iporecce | 3aBepmuTces depes 4 Mc, a npouecc 2 — uepes
3 Mc ¢ MomeHTa cTapTa. [Iponecc 3 MoXkeT Ha4aThCs TOABKO MOCIE 3aBEPLICHHUS
o6oux nporneccoB 1 u 2, To ectb, yepe3 4 mc nocne crapra. OH amurcst 1 Mc u
3akoHuUUTCs uepe3 4 + 1 = 5 mc nocne crapra. Beimonnenue npouecca 4 MOXxeT
HauaThCs TOJBKO MOCIIE 3aBEPIICHUs npouecca 3, To ecTb, uepe3 5 mc. OH anurcs
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7 Mc, TaKk YTO MUHHUMAJbHOEC BPEMs 3aBEPIICHUS BCEX MPOIECCOB PaBHO 5 + 7 =
12 mc.

Tunopoil npuMep UMeeT MJJIIOCTPATHBHBIN Xapakrep. sl BbINOJHEHUS
3aJlaHus UCIOJIB3YyHTe JaHHbIe M3 NpUIaraeMoro (gaiJa.

OTBeT:

Ucnonanrtens KanpkynsTop mpeoOpaszyeT 4YuCiio, 3amucaHHOE Ha JKpaHe. Y
UCTIOJIHUTEIS €CTh TPU KOMaH/Ibl, KOTOPBIM NIPUCBOEHBI HOMEpa:

1.IIpubaswuts 1
2. YMHOXHUTH Ha 3
3. YMHOXHTH Ha 4

ITepBast M3 HUX yBEIMYMBACT YHCIIO HA SKpaHE Ha |, BTOpas yMHOXaeT Ha 3,
TPeThsl YMHOXaeT Ha 4.

CKONIBKO CYHIECTBYET IMPOrpamMM, IJIsI KOTOPHIX IPH HCXOTHOM 4YHcie 2
pesynpTaToM sBsiercs uyucio 100 M mpum 3TOM TPAaeKTOPHsS BBIUYHCICHHH
COZIEPKUT YKcio 15 u He coaepKuT uucio 30?7

OTBeT:

3aoarnue evinonnaemcs ¢ UCnONbL306AHUEM npuiazaemovlx gbaimoe:
https://disk.yandex.ru/d/x1e3NKH4foXqgsw

TexcToBBIN (aiin 24.tXt COAESPKUT CTPOKY U3 3aTTIaBHBIX JJATHHCKHX OYykB X, Y H
Z, Bcero He 6otee geM u3 108 cumBosoB. OnpeienuTe MakCHMATbHOE KOJTHYECTBO
UAYIIUX TOAPS Tpoek cuMBoioB X*X mwm Y *Y, rae * o003HavaeT ouH 000
CHUMBOJ.

OrTBeT:
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Ha3oBéM Mackol uucia MOCIEAOBATENBHOCTh UGB, B KOTOPOH TaKXke MOTYT
BCTPEYAThCsI CIIEAYIONINE CUMBOJIBL:

— CHMBOJ «?» 03Ha4aeT POBHO OJIHY MPOMU3BOJILHYIO IU(PY;

— CHMBOJ «*» O3Ha4aeT JO0YI0 TOCIEeHOBATEIFHOCTh U NPOU3BOIBHOM
JUIMHBL; B TOM YHCIE «*)» MOXET 3a/JaBaTh M IYCTYIO IIOCIEAOBATEIHHOCTb.
Haiinute 5 HauMeHbIIMX HATYpaJbHBIX YHCEJ, KOTOpblE KpaTHbl 73 U
COOTBETCTBYIOT Macke 12345%76. BriBenuTe 3TH 4ricia B MOPSIKE BO3PACTAHHUSA,
CIpaBa OT KaXKI0TO YMCIIa BEIBEANTE PE3YJIBTAT ICJICHNS YUCIa Ha 73.

OTBerT:

3aoanue 6bINOIHACMCA C UCNROIB30BAHUEM npujiazaemsvlx ¢aﬁ.’108:
https://disk.yandex.ru/d/x1e3NKH4foXgsw

B MmarasuHe 1 ymakoBKM MOJAapkoB ecTh N KyOmueckux kopoOok. Camoii
HUHTEPECHOW CYMTAETCS YIIAKOBKA MOJAapKa MO MPHHIMIY MATPEIIKH — MMOJapOK
YIaKOBBIBACTCS B OJHY M3 KOPOOOK, Ta, B CBOIO O4Yepelb, B IPYTYI0 KOPOOKY U
T.A. OqHYy KOpoOKY MOKHO IIOMECTHUTh B APYTYIO, €CIIU AJIMHA €€ CTOPOHBI XOTS
Obl HAa 3 eQUHMIIBI MEHBIIE JIMHBI CTOPOHBI Npyroil kopoOku. Omnpenenurte
HanOOoJIbIIee KOJINIECTBO KOPOOOK, KOTOPOE MOKHO UCIIONIB30BATh IS YIIAKOBKH
OJIHOTO TI0JIapKa, U MAKCUMAaJIbHO BO3MOXKHYIO JJIMHY CTOPOHBI CAMOH MaJIeHbKOM
KOpoOku, Tae OyaeT HaxXxOAWThCA ToJapok. Pasmep mogapka MO3BOJISET
MOMECTHUTB €TI0 B CAMYIO MaJIeHbKYIO KOPOOKY.

BxoaHble 1aHHBIE

B nepBoii ctpoke BxogHOro (haiina 3anucaHo 4uciao N — KOJIHIeCTBO KOPOOOK B
MarasuHe (HaTypanbHOe umcio, He mnpeBbmaromee 10 000). B kaxmoit u3
ciemyronx N CTpOK HaXOIUTCs 3HAYCHUS! JUTHHBI CTOPOHBI 0YepeTHOI KOPOOKH
(matypasipHOE 4ncIIo, He npessimraroniee 10 000).

3anumiMTte B OTBETE JBa LEJBIX YHCIA: CHadala HauOoJIbIee KOJIMYECTBO
KOPOOOK, KOTOPOE MOKHO HCIIOJIB30BaTh AJIS YIIAKOBKH OJHOTO NOJApKa, 3aTeM
MaKCHMaJIbHO BO3MOYHYIO JUIMHY CTOPOHBI CaMOW MaJICHbKOI KOPOOKH B TAKOM
Habope.

IIpumep BxoaHoro gaiina:
5

43

40

32
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40
30

[lpy Takux WMCXONHBIX JAHHBIX YCJIOBHIO 33/a4dl YAOBICTBOPSIOT HAOOPEI
Kopobok ¢ amuHaMu cTopoH 30, 40 u 43 wm 32, 40 n 43 cootBeTcTBeHHO. B 0001MX
Clly4yasix KOJIMYECTBO KOpPOOOK paBHO 3, a JJHMHA CTOPOHBI CaMOW MaleHbKOMH
KopoOxu paBHa 32. OtBert: 3 32.

Tunopoil npuMep MMeeT MJLJIIOCTPATHBHBIN Xapakrep. s BbINOJHEHUS
3aJlaHus UCIOJIb3YyHTe JaHHbIe U3 pUJIaraeMbix (aiios.

OTBeT:

3aoanue 6bINOJIHAECMCA C UCNOIb306AHUEM npuiazaemsvlx ¢aﬁﬂ08:

https://disk.yandex.ru/d/x1e3NKH4foXgsw

B ¢aiine 3anucana nocienoBaTenbHOCTh HaTypalibHBIX 4ucel. ['apaHTHpyercs,
YTO BCE YMCIIa pa3ianyHbl. V3 3T0H mocie1oBaTeIbHOCTH HYKHO BBIOPATh 4eThIpe
yHpcna, 4ToObl MX cymMMa Jenmwiach Ha 9 u Obuta HamMmensineil. Kakyro
HAMMEHBIIYIO CyMMY MOXKHO IIPH 3TOM HOIy4YHUTh?

BxoaHbIe JaHHDbIE

JlaHbl 1Ba BXOJHBIX (paiina, KaXKIBId W3 KOTOPHIX COICPIKUT B MIEPBOM CTPOKE
komumgectBo ynucen N (1 < N < 100000). Kaxmas u3 cnepyromux N cTpok
COJIEPKUT OJIHO HATypalbHOE YMCIIO, He mpesbimaromee 108,

IIpumep BxoaHoro (aiina:

6
5
7
12
23
2
8

Jlnis yKazaHHBIX IaHHBIX MOXKHO BBIOpaTh 4eTBEPKH 5, 12, 2, 8 (cymma 27) u 12,
23, 2, 8 (cymma 45). Hanmensiast u3 cymm — 27.

B oTBeTe ykakuTe JBa YHclia: CHayaja MCKOMOE 3HadeHue A Qaitna A, 3ateMm
st aiina B.

Tunosoii mpuMep MMeeT WILTIOCTPATHBHBINA Xxapakrep. lJisi BbINOJTHEHHSA
3a/IaHUS HCNOJIb3YHTe JaHHbIe U3 NIPHJIATaeMbIX (aiaoB.

IMpenynpe:xnenune: it o6paboTku ¢aitia B He cieayeT WHCIIOIb30BaTh
Hepe60pHBIﬁ AJITOPUTM, BBI‘II/ICHS[IOHII/Iﬁ CyMMY JId BCEX BO3MOKHBIX BAPUAHTOB,
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IMOCKOJIbKY HalMCaHHas Mo TaKOMY aJIFTOPpUTMY IIporpamma 6y[[eT BBITIOJTHATHCA
CJIMIIKOM JOJIIO.

OTBerT:
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Cucrema oneHHBaHHsI IK3aMeHAIIMOHHOM padoThl Mo HHpOpMaTHKE —]
=)
[TpaBuiabHOE BBINOJIHEHHE KAXKIOTO W3 3aJaHuid 1-25 oueHuBaercs m
1 6ayutoM. 3ajjaHue cYUTAETCS BHIIOJHEHHBIM BEPHO, €CIIM OTBET 3aIllCaH B TOM T
¢dopme, KoTopast yKa3aHa B HHCTPYKIIIH IO BHIITOJHEHHUIO 3aIaHHA, M TIOTHOCTHIO <SS
COBITQJIAET C ATAJIOHOM OTBETA. U
3a BepHBIN OTBET Ha KaXKIOC U3 3a1aHuil 26 u 27 BeIcTaBisieTcs 2 Oasa. O
3amaHue CUMTAeTCs BBHIIOJTHEHHBIM BEPHO, €CIIM OTBET 3allliCaH B TOH (opme, o
KOTOpas yKa3aHa B HWHCTPYKIHWH TIO BBHINIONHEHUIO 3aJaHUS, M TIOJHOCTHIO @)
COBIIAJIACT C ATAIOHOM OTBeTa. Eciu umcna B s4yelikax TaOMUIBI MEperyTaHbl L
Mectamu WJIN B suefikax TaOMUIBI MPUCYTCTBYET TOJIBKO OIHO BEPHOE YHUCIIO I
(BTOpOE HEBEPHO WJIM OTCYTCTBYET), cTaBUTCsA 1 O6amn. B octanpHBIX cirydasx — I
0 6ayoB. S
Homep IIpaBuabHbIA Homep Mpapmwibabi oTBeT =
3aiaHus OTBeET 3aiaHuA <
1 8 16 5 =
2 Wzyx 17 [ 119 | -7213 | —
3 99535 18 1439 I'S)
4 13 19 14 N
[
5 17 20 3 =
o
6 24 21 | 12 | 39 ] ~
7 10 22 38
8 19609 23 182 —
9 13 24 16 —
10 3 =
1234576 16912 —
11 400 12345176 169112 =
25 123451176 | 1691112 =
12 717 123458476 | 1691212 =
1234503876 | 16911012
13 8
14 13950 26
15 95 27 | 1332 | 406773 |
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