TpenupoBounasi padora Nel no MTHOOPMATUKE
11 knace
EI'D 2025 rona
Bapuant 01

Bremmosmena: 1O KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

TpenupoBounas padbora no HHGOPMATUKE COCTOUT W3 27 3aJlaHuil C KpaTKUM
OTBETOM, BBITIOJIHSIEMBIX C TTIOMOIIBIO KOMIIBIOTEPA.

Ha BeITIONTHEHWE TPEHUPOBOUYHOUW pabOTHI OTBOAUTCS 3 4aca 55 MHUHYT
(235 muHyT).

TpeHnupoBouHass paboTa BBIIOJIHIETCS C HMOMOIIBK CHELHUAIU3UPOBAHHOIO
IPOrPaMMHOIO 00ECHEUeHHs, MPEIHA3HAYEHHOTO sl IPOBEICHHS HCIIBITAaHUS
B KoMIiploTepHOM Qopme. [lpu BeimonuHenuu 3ananuii Bam OyayT 1oCTymHBI
Ha MPOTSHKEHUU BCell pabOThl TEKCTOBBIN PEAAKTOP, PEAAKTOP AIIEKTPOHHBIX TaOJHII,
CUCTEMBI  IIPOIrPAMMMPOBaHUA.  PacmosokeHne  yKa3aHHOIO  IIPOrPaMMHOIO
oOecrieueHUs] Ha KOMIBIOTEPE W KaTajlor IJisl CO3AaHUsl DJIEKTPOHHBIX (ailyioB
IIPY BBITIOJIHEHUY 3aJjaHUi Bam yKaykeT OpraHusarop B ay IUTOPHH.

Ha mnpoTsskeHUM BBITIOJHEHUS TPEHUPOBOYHON pPabOThI JOCTYH K CETH
HNuTepHeT 3anpemén.

[Ipu BBIMOMHEHUM 3aJaHUM MOKHO TIOJIb30BAThCS UYEPHOBUKOM. 3amucH
B YePHOBHUKE He YYUTHIBAIOTCS NPH OLIEHMBAHUYU PA0OTHI.

bannel, monyyeHHsie Bamu 3a BBINIOJIHEHHBIE 33/1aHUS, CYMMUPYIOTCS.

[TocrapaiiTech BBITIOJHUTH KaK MOKHO OOJIBIIE 3a/JaHUi 1 HaOpaTh HAUOOJbIIICE
KOJIMUECTBO 0aJLIOB.

Kenaem ycnexa!

© Cratl'pag 20242025 yu. r.



Nudopmaruka. 11 xknacc. Bapuant 01 2

B 3alaHnAX HUCIIOJB3YIOTCA CIACAYIOIHNEC COIJIallICHMA.

1. O603HayYeHUs 7151 TOTUUECKUX CBSA30K (omepariuii):

a) ompuyanue (nHBepcus, ornueckoe HE) o6o3nauaercs — (Hampumep, —A);

b) konvronkyuss (Jlormueckoe yMHOXEHHE, Jormueckoe M) oOo3nagaercs /\
(marmpumep, A /A B) mubo & (manpumep, A & B);

C) Ousvionkyus (JIOTUYECKOe clokenne, aorudyeckoe MJIM) o6o3naugaercs \
(nampumep, A V B) 1ubo | (Hanpumep, A | B);

d) credosanue (nmrmkanus) obo3nayaercs — (Hanpumep, A — B);

e) moowcdecmeo o603HadaeTcs = (Hanpumep, A = B); Beipaxkenue A = B uctuHHO
TOrAa M TOJBKO TOIja, Korjma 3HadeHus A u B coBmagaror (1mbo oHm 00a
WCTUHHBI, TNOO OHU 00a JIOKHBI);

f) cumBoi 1 ucnonb3yercs st 0003HAYCHUSI HICTUHBI (MCTUHHOTO BBICKA3bIBAHUS );
cuMBoJ 0 — 117151 0003HaYEHUs JHKU (JIO’KHOTO BBICKA3bIBAHUS ).

2.JIBa JIOTMYECKHX BBIPQKEHHUS, COJEpIKAIIME IIEPEMEHHbIE, Ha3bIBAIOTCS
pasHocubHuiMY (IKBUBAJICHTHBIMU ), €CJIM 3HAUYCHUSI ATUX BBIPAKEHUN COBMAIAIOT
npu JTFOOBIX 3HAYCHHUSAX IMEepPeMEHHBbIX. Tak, BelpakeHus A — B u (TA) V B
paBHOcWIbHBL, @ A \/ B u A /A B HepaBHOCWIbHBI (3HAYCHHS BBIPAKCHUI pa3HbIC,
Hanpumep, ipu A = 1, B =0).

3. [IpropuTeThl JIOTHYECKUX OIepalyii: WHBEepPCcHs (OTPUIAHKE), KOHBIOHKIIHS
(;rorudeckoe YMHOXCHHE), TU3BIOHKIINS (JIOTHUECKOE CIOXKCHHE), MMIUTHKAIINS
(cnemoBanwme), ToxkaecTBo. Takum oopaszom, A A B VV C /A D o3navaer 10 *e,
uyro u (—A) A B) V (C A D).

Bosmoxna 3amuce A N B A C Bmecto (A /A B) A C. To ke oTHocHTCA
U K AU3bIOHKIKK: Bo3MoskHa 3armuch A V BV C Bmecto (AV B) V C.

4. O6o3naueHuss MoaT u KGalT HCMoOab3yIOTCA B TPAJIUIIMOHHOM JiJis1 HH(pOpMa-

TUKHA CMBICJIE — Kak OO0O3HAueHMsI €JAUHUIl U3MEPEHUs, YbE€ COOTHOIICHUE
C €AUHUILICH «0alT» BBIPAKAETCs CTETICHBIO IBOUKHU.

© Cratl'pan 2024—2025 yu4. 1.



Nudopmaruka. 11 xknacc. Bapuant 01 3

Ha pucynke cxema nopor u3zoOpakeHa B Buje rpada, B Tabmuue 3BE3I0YKAMU
0003HaYEHO HAIMYUE AOPOTU MEXKY HaCEIEHHBIMU MMyHKTaMHU.

: . B 1| 112 |13 | 114 | 115 | 116 | 117 | 18 | I19
111 * * %
2| * *
113 * | % | %
4| = * * *

or il E
115 * *
116 % | * x| %
117 * * *
118 ® | % | %

" I(' 19| = *

Tak kak TabmuIly M CXEMy pHUCOBAJIM HE3aBUCUMO APYr OT Apyra, HyMepauus
HaceNEHHBIX MYHKTOB B Ta0nWie HHUKaK HE CBA3aHAa C OYKBEHHBIMH
o0o3HaueHusMH Ha rpade. Beimummre mociaeaoBaTenbHo 06€3 IpoOeIoB U 3HAKOB
NpenuHaHus ykKa3aHHble Ha rpade OykBeHHble 0003HaueHuss MyHKTOB oT II1

1o I19: cnagana OykBy, cooTBercTBYIOmYy!o 11, 3aTeM OyKBY, COOTBETCTBYIOIIYIO
12, ur. n.

OrtBer:

© Cratl'pan 2024—2025 yu4. 1.
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Jlornueckas pyHnkuus F 3aga€rcst BIpakeHUEM:

X=Y=2)AY—@=-w)
JlaH 4YacTUYHO 3amOJHEHHBIH (parMeHT, COJAEpKallvii HeNmoOBTOPSIOLIHeCcs
CTPOKHU TaOIUIbl UICTUHHOCTU QyHKIH F.

777 277 777 777 F
0 0 0 0
0 0 0

0 0

Onpenenure, KakoMy CTOJOIy TaOJWIBI MCTUHHOCTH COOTBETCTBYET KaxKjas
U3 MepeMeHHbIX W, X, Y, Z.

B ortBere HamumuTe OYKBBI W, X, Y, Z B TOM MOpPAAKE, B KOTOPOM HIYT
COOTBETCTBYIOIIME UM CTOJNOIBI (CHauyana OyKBa, COOTBETCTBYIOIAS IEPBOMY
cTonO1y; 3areM OyKBa, COOTBETCTBYIOIIAash BTOPOMY CTOJOIly, W T.1.). BykBbl
B OTBETE€ NHIIWUTE TMOAPAN, HUKAKUX pazJeiuTencii Mexay OyKBaMU CTaBUTH
HE HYXHO.

Ilpumep. 11yctb 3a1aHbl BEIPAXKEHUE X — Y, 3aBUCAILECE OT JBYX IEPEMEHHBIX X U Y,
U (hparMeHT TaOJUIIbI HCTUHHOCTH.

277 777 F
0 1

o

Torma mepBomMy CTONOIy COOTBETCTBYET IMEPEMEHHAas Y, a BTOPOMY CTOJOILy —
nepeMeHHas X. B oTBeTe Hy>KHO HamucaTh: YX.

OrtBer:

© Cratl'pan 2024—2025 yu4. 1.
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3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢(lﬁﬂ08.

B (¢aiine mnpuBeaén ¢dparment 06a3pl gaHHbIX «lIpomykThl», copepxkarien
uH(OPMAILIMIO O MMOCTABKaX TOBAPOB U UX Mpojaxe. baza naHHBIX COCTOUT U3 TPEX
Ta0JIHILI.

Tabmuma «ToproBis» CONEPKUT 3amMMCH O IMOCTaBKaX M MPOJakax TOBApOB
B MarasuHax ropoja B wuioHe 2021 r. Tabmuma «ToBap» CoOmepKUT IaHHBIC
o ToBapax. Tabnuia «Mara3un» COIEpPKUT JJaHHbIE O Mara3uHax.

Ha pucynke mpuBezeHa cxema 0a3bl JaHHBIX, COJAepXalias BCE MO Kaxaou
TaOIUIIBI U CBSI3U MEXKITY HUMHU.

MarasuH Toproean Toeap
% ID marazuna ‘—| 3 ]») onepaumm i ApTukyn
PavioH [ata ’—' Otaen
L MarasuH —‘ HanmeHosaHwe ToBapa
ApTuniyn Ea vzm
Onepauwa Konnuecteo B ynakoeke
KonmuecTso ynakosok, wr MocTaswmk

Llena pyb/wT

Hcnonp3ys wHGOpMANHO U3 TPUBEASHHONW 0a3bl TaHHBIX, OMPEIETUTE, CKOJIBKO
BCETO JIMTPOB BCEX BHUJIOB CMETAHBI OBLJIO TTOCTABICHO B Mara3uHsl [{eHTpanbpHOTO
paiioHa B mepuo/i ¢ 5 o 9 UoHS BKIIOYUTEIBHO.

B oTBeTe 3anummTe 4nuciio — HalICHHOE KOJIMYECTBO JIUTPOB.

OrtBer:

Bce 3armaBHble OyKkBBI pPycCKOTO ayipaBUTA 3aKOAUPOBAHBI HEPABHOMEPHBIM
JIBOMYHBIM KOJIOM, B KOTOPOM HHMKAaKO€ KOJOBOE CJIOBO HE SBJISETCS HadyajioM
JPYroro KOJOBOTO CJIOBA. JTO yCJIOBUE 00€CIIEYMBAECT BO3ZMOXKHOCTh OJTHO3HAYHOM
pacmuPpoBKY 3aKOJAUPOBAHHBIX cooOIIeHNA. KojoBbIe clioBa JIsI HEKOTOPBIX
oykB u3BectHnl: M1 — 11010, H - 1100, ® — 010, O — 01100, P - 0111, M - 111,
A-101, T — 00, K- 100. YkaxnuTe BO3MOKHBIN KOJ MUHUMAJIbHOM JJIMHBI JJIS
OoykBel FO. Ecnu Takmx KOJAOB HECKOJBKO, YKAXKUTE TOT W3 HUX, KOTOPBIM UMEeT
MHHHMAJIbHOE YHCIIOBOE 3HAYECHHE.

OrtBer:

© Cratl'pan 2024—2025 yu4. 1.
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ANropuT™ moJiydyaeT Ha BXOJ HaTypajbHOe 4uciao N M CTpOUT IO HEMY HOBOE
gucyo R cnexyronM o6pa3zom.

1. Ctpoutcst nBomyHas 3anuch uncia N.

2. Ecan uncno N uétHoe, TO K JBOMYHOM 3aIUCH ClieBa JonuchiBatoTcs uugpst 11.
B npotuBHoM ciywae (uucao N Hedy€THOE) K JBOMYHOM 3alMCH  CJIEBA
nonuckiBaetcs uugdpa 1, a cnpasa — uudpst 10.

3. Pesynpratom paboThl anroputMa CTAHOBUTCS JECATHYHAS 3alKCh MOIYYEHHOTO
gucna R.

Ilpumep. Jano uncno N = 13. Anroputm paboTaet cleayrouM o0pa3oM.

1. Crpoum nBonuHyro 3amuck: 1319 = 1101,.

2. Uucno 13 wneu€rHo. JlomuceiBaeM 1 cmeBa u 10 cmpaBa, mnosydaem
1110110, = 1184,.

3. Pesynbrar pabotsl asnroputma R = 118.

VYkaxure MakcuManpHOe 4YHMCiIO R, KoTopoe MOXET ObITh pPe3ylbTaToM

paboThl JAHHOTO alNropuTMa, MpU ycioBUM, 4TO N MPUHAIIECKUT OTPE3KY
[234 567 890; 567 891 234].

OrtBer:

Ncnonmnurens Yepenaxa mnepeaBuraeTcsi Mo IUIOCKOCTA M OCTaBISIET CJEN B BUIC
ovand. Yeperaxa MOXKET BBITNONHATH TpU KoMaHzibl: Bmepém n (N — uucno),
Hanpaso m (M — uriciio) u HameBo m (M — gucio). ITo komanae Bnepén n Uepenaxa
nepeMeraeTcs Buepen Ha N ycnoBHbIX eauuul. [1o komanne Hanmpaso m Yepenaxa
MOBOPAYMBACTCA HAa MECTE€ HAa M TpagycoB IO YacOBOM CTpenKe, MPU 3TOM
COOTBETCTBEHHO MEHSETCS HarpaBieHUe JaibHelmero apwkeHus. [lo komanze
HaneBo m Yepenmaxa moBopauuMBaeTcs Ha MECTE Ha M IpagycoB IIPOTUB YacOBOM
CTPEJIKH, TIPY 3TOM COOTBETCTBEHHO MEHSIETCS HAIIPABJICHUE NAJTbHEUILIETO IBUKCHUS.
B nHauanpHbIi MOMEHT YUepenaxa HaxoauTcs B Havajle KOOPAMHAT M HaIpaBliCHA
BBEPX (B10JIb MIOJIOKUTEILHOIO HAIPABJIECHUS OCH OPJIMHAT).

3amucy IMoBTopu Kk [Komanmal Komannpa2 ... KomannaS] o3nauaer, 4ro
3aJJaHHas MOCJICIOBATEIBbHOCTh U3 S KOMaH 1 MOBTOpHTCs K pas.

UYepermnaxa BbIIOJHUIA CIETYOLIYIO IPOrPaMMY:

HoBTopu 2 [Buepén 23 Hanpaso 90 Bunepén 10 Hanpaso 90]

Buepén 3 Haneso 90 Bunepén 12 Hanpaso 90

HoBTopu 2 [Buepén 9 Hanpaso 90 Bunepén 32 Hanpago 90]

[Tonmy4yeHHBIN Npy BBIMTOIHEHUH 3TOM MPOrpaMMbl pUCYHOK MOKHO paccCMaTpUBaTh
KaKk HaOOp HemepeceKaroluxcsi MPSIMOYTOJbHUKOB. Ompeaennute HauOOJbIIYIO
U3 IJIOIIAJed ATUX MNPAMOYTOJBHUKOB. B OTBeTe 3amuiuiuTe TOJBKO YHUCIO —
HanOOJbUIYIO TIIONIa/lb B YCJIOBHBIX €UHULAX.

OrtBeT:

© Cratl'pan 2024—2025 yu4. 1.
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Kamepa nopoxHoro HaOmMroAeHMs JejlaeT LBETHbIE (poTorpaduu ¢ pasperieHueM
1024x768 nukcenen, ucnonb3ysa namTpy U3 4096 nsetoB. CHUMKH COXPAHSIOTCA
B NaMATU KaMepsbl, Ipynnupyrorcs B mnakerbl 1no 100 mTyk ¥ OTOpaBISIOTCA
BIEHTp 0OpabOTKM 1O KaHajdy CBSA3M C MPOMYCKHOW CHOCOOHOCTBIO
128 Ko6aiit/cex. Ha ckonbko Mpo1eHToB HEOOX0IMMO CKaTh N300pakeHUs, YUTOOBI
nepefaBaTh OJIWH TakeT 3a 6 MuHYT? 3arojloBKM U JPYTYIO CIYyKEOHYIO
uH(pOpMaLlMI0O HE Y4YUTHIBaTh. B OTBeTe 3amuIIUTe YHUCIO — OKPYIJIEHHBIN
710 LIEJIOTO MPOLEHT CKaTHsl. 3HAK MPOLEHTAa UCATh HE HY>KHO.

OrtBer:

OmpenenuTe KOJIMYECTBO BOCBMH3HAYHBIX |5-pHUHBIX YHUCEN, B 3aIIUCH KOTOPBIX
POBHO JIBa HYJISI M He OoJiee 4eThIPEX MUQp, U 3aIHCH KOTOPBIX UCIIONB3YIOTCS
OYKBBI.

OtBeT:

3aoanue 8bINOJIHACHICA C UCNO1b306AHUEM npujiazaemblx dmimoe.

B kaxmoit cTpoke 3IeKTPOHHOM TaOJIMIIbI 3aITMCaHbl IECTh HATYpaIbHbIX YHUCEIL.
OrnpenenuTe KOJUYECTBO CTPOK TaOJUIIBI, COJEPIKAIIUX YHCIA, JJIs KOTOPBIX
OJTHOBPEMEHHO BBITIOJIHEHBI BCE CICAYIOIIUE YCIOBHUS:

— B CTPOKE €CTh YHCJIO, TOBTOPSIOIIECECS HE MEHbIIIE TPEX pas;

— B CTPOKE €CTh YHCJIO, HE TIOBTOPSIOIIEECS B 3TOM CTPOKE;

—cpenHee apu(MeTHUeCKoe BCEX TMOBTOPSIONIMXCS YHCENT CTPOKU (¢ ydérom
KOJIMYECTBA TIOBTOPEHUI) OOJBIIE CPEAHErO apu(METHUSCKOTO HEIOBTOPSIOIINXCS
YUCEN 3TON CTPOKH.

B otBeTre 3anummTe 4MCIO0 — KOJMYECTBO CTPOK, YJIOBIECTBOPSAIONIUX 3aJ[aHHBIM
YCJIOBUSIM.

OrtBer:

© Cratl'pan 2024—2025 yu4. 1.
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3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢aﬁﬂ08.

10

11

Omnpenenure, CKOIBKO pa3 B (ailne, cogepxaiieM KHUTY OpaTheB CTpyraukux
«IlonenenpHUK HayuHaeTca B Ccy0O0OTy», BCTpedaloTCs CJIOBa, KOTOpHIE
HAaYMHAIOTCSI ¢ OykBbl A W 3akaHuuBalTca OykBoil SI. B 3ToM 3amanum vactu
ClIOBa, pasfenéHHble JAe(UucOM, pacCMaTpUBAIOTCS Kak OTHAEJIbHbIE CIIOBA.
Hampumep, €I0BO «KTO-TO» YUHMTBIBAETCS KAaK JIBa OTAEJBHBIX CJOBA: «KTO» U
«to». CTpouHbI€ U 3arylaBHbIE OYKBBI B 3TOM 33JaHUH HE PA3JINYarOTCsl.

OrtBer:

Kaxnoe uznenve, U3roToBIEHHOE HA MPEANPUSTUH, MMOTYYAET YHUKAIbHBIA KO,
cocrosmuii n3 30 cuMBOJOB. KaKaplii CHMBOJI KOJa MOXET OBITh JIATUHCKOU
OykBOW (3arjlaBHOM WM CTPOYHOI), AECATHYHOM LU(POH WM cClenuaIbHbIM
CHUMBOJIOM U3 0COO0T0 TEXHUYECKOTO Habopa.

B 6a3e maHHbBIX XpaHUTCS TabIUIA, COAEpIKaIasl BCE y)KE UCIOJIb30BAaHHBIE KOJIBI.
[Ipy »>TOM HCHONB3YyETCS TMOCHUMBOJIBHOE KOJUPOBAHUE, KAXKIBIA CHMBOII
KOJUPYETCS OJJMHAKOBHIM MUHUMAIHHO BO3MOYKHBIM YHUCIIOM OWT, a JJIT XpaHEHUS
KaKJIOTO KOJa B IICJIOM OTBOJUTCS OJMHAKOBOEC MHUHHUMAJIHLHO BO3MOXKHOE YHCIIO
OairT.

N3BecTHO, uTo 1 xpaHeHus cnucka u3 4700 koaoB BoizeneHo He O6osee 180 Koaiir.
Kakoe Han0OospIee KOMMYECTBO CIIEIUATLHBIX CHMBOJIOB MOYKET BXOJIUTHh B OCOOBIN
TEXHUYECKU Habop?

OtBeT:

© Cratl'pan 2024—2025 yu4. 1.
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Hcnomautens PemakTop moslydaeT Ha BXOJ CTpOKy Iudp U mpeoOpasyer e€.
PenakTop MOKeT BBIITOJHATD JIB€ KOMaH[IbI, B 00€MX KOMaHaax V 1 W 0003Ha4ar0T
HETOYKH Iudp.

A) 3amenuTts (V, W).

Orta KOMaHJa 3aMEHSET B CTPOKE IIEpPBOE CJICBa BXOXKIACHHE IICTIOYKH V Ha
nenouky W. Hammpumep, BEITIOJTHEHHE KOMAH/TbI

3amenuThb (111, 27)

npeoOpaszyet ctpoky 05111150 B ctpoky 0527150.

Ecim B CcTpoke HET BXOXACHHHA IIENOYKH V, TO BBINOJHEHHUE KOMAaH/IbI
3aMeHHUThD (V, W) HE MEHSET 3Ty CTPOKY.

b) namutocs (V).

Drta KOMaHJa IPOBEPSAET, BCTPEUYACTCS JIM IENOYKa V B CTPOKE HCIOJHHUTEIISA
Penakrop. Ecinu ona BcTpeuaeTcs, TO KOMaH/1a BO3BpAIIaeT JOTHIECKOe 3HAUCHUE
«HACTUHA», B TPOTUBHOM CIy4yae BO3BpAaIllaeT 3HA4YeHHE «JI0XKb». CTpoka
WCIIOJTHUTEIIS TIPH STOM HE U3MEHSCTCSI.

Jana nporpamma 1y Pegakropa:

HAYAJIO
[MTOKA namuiocs (111)
3amenuThb (111, 2)
3aMeHuThb (222, 11)
3aMeHuTh (1, 2)
KOHEL] ITOKA
KOHEL]
Onpenenure KOJIMYECTBO TaKKX HAaTypalbHbIX N U3 HHTEpBaia
[123 456 794; 678 901 234],
VIS KOTOPBIX B pe3ylbTaTe MPUMEHEHHs JaHHOW TMPOrpaMMBI K CTPOKE,
cocrosimed u3 N equHHIL, MOIYYUTCs CTPOKA, COCTOSINAs TOJIBKO U3 JBOEK.

OtBeT:

© Cratl'pan 2024—2025 yu4. 1.
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Nudopmaruka. 11 xknacc. Bapuant 01 10

B Tepmunonorun cereit TCP/IP Mackoil ceTd Ha3bIBaeTCs JIBOMYHOE YHCIIO,
ompeaensonee, Kakasg 4actb [P-agpeca y3ma ceTH OTHOCUTCA K aApecy CETH,
aKakas — K aJpecy caMmoro ysia B 3Tod cetd. Ilpu »ToM B Macke cHavaia
(B cTapmmx pa3psiiax) CTOSAT €IUHHUIIBI, a 3aTeéM C HEKOTOPOro MecTa — HYJIU.
Anpec ceTu MOoJy4aeTcs B pe3yibTaTe MPUMEHEHUS MOPa3psIHON KOHBIOHKIUU
K 3aanHoMy [P-anpecy y3ia u macke.

Hanpumep, eciu IP-agpec y3ma paBen 231.32.255.131, a wmacka paBHa
255.255.240.0, To agpec cetu paBeH 231.32.240.0.

V3en ¢ [P-agpecom 121.96.174.205 npunagnexut cetu, B kotopoit 10 IP-aapecos,
JBOMYHAS 3aIIUCh KOTOPBIX COAEPKUT POBHO 12 equHMUIIL.

CKONBbKO €UHHUIL] COAEPKUTCS B JBOUYHOM 3aIMCH MAaCKH 3TOM CETH?

OtBeT:

B uncnax F29x8EADG37 u BAXDEOC1B37 nepemennast X 0603HauaeT HEKOTOPYIO
nuppy u3 andaBuTa CHUCTEMBl CUHUCICHHS C OcHoBanueM 37. Omnpenenure
HauOoJblllee 3HAUYCHUE X, MPU KOTOPOM TMPOU3BEACHHE NPUBEIEHHBIX YHUCEI
kpatHo 36. B orBeTe 3amumuTe 3HadYeHHWE uncia 1X237 B AECITHYHOW cHUCTEME
CUHCIICHHUS.

OrtBer:

Ha gucnosoit mpsiMoit manbl Tpu otpeska: P = [3; 43], Q = [18; 91], R = [72; 115].
VKaXUTe HAMMEHBINYI0 BO3MOXHYIO JIJIMHY TAKOro OTpe3ka A, s KOTOPOro
JIOTUYECKOE BBIPOKCHHE

X€EQ) > (=(xeP) = ((=(XER)A=(XxEA) — =(x€Q)))

UCTUHHO (T.€. IPUHUMAET 3HaueHue 1) mpu Jr060M 3HaYECHUH TEPEMEHHOH X.

OrtBer:
Oyukmus  F(n), rme N — HaTypajdbHOE YHCIIO, 3aJaHa  CICAYIONUMU
COOTHOILICHUSIMU:

F(n)=n, ecmu n < 3;
F(n)=(n-1) x F(n—-2), ecmu n > 3.
Yemy paBHo 3HaueHHe BhipakeHus (F(2025) — F(2023)) / F(2021)?

OrtBer:

© Cratl'pan 2024—2025 yu4. 1.
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3aoanue 6bINONHAECHICA C UCHOIB306AHUEM npujiazaemaslx ¢(lﬁﬂ08.

17

daii ComepKUT TOCIICIOBATEIIHBHOCT HATYPAITBHBIX YHCEN, HE IPEBBIMIAOIINX
100 000. Hazoém mapoii nBa WAYIIMX TOAPSI SJIEMEHTa TOCIEA0BATEIHLHOCTH.
Omnpenenure KOJIMIECTBO Tap, ISl KOTOPBIX BBITOTHSIOTCS CIICTYIOITHE YCIIOBHS:

— OCTaTOK OT JeJIeHWs Ha 3 XOTs Obl OJHOTO YHCJa W3 IMaphl PaBEH OCTATKY
OT JICJICHUS Ha 3 MUHUMAJIBHOTO 3JIEMEHTA BCEH MOCIICIOBATEIILHOCTH;

— OCTAaTOK OT JeJIeHHS Ha 7 XOTs Obl OJHOTO YHCIIa M3 Mapbl paBeH OCTATKY
OT JICJICHHS Ha 7 MaKCUMAaJIbHOTO 3JIEMEHTA BCEH MOCIIEI0BATCILHOCTH.

B orBere 3anmmmTe JBa 4YMClA: CHAyajla KOJIMYECTBO HAMJICHHBIX Map, 3aTeM
MaKCUMATbHYIO BEJIMYMHY CYMMBI 3JIEMEHTOB JTHUX T1ap.

OrtBeT:

3aoanue 6bINOJIHACHCA C UCNO1b306AHUEM npujiazaemblx dmimoe.

18

PoGoT cTouT B J1I€BOM BEpXHEM YTy MPSAMOYTOJBHOTO TOJIS, B KaXIOW KIIETKe
KOTOPOT'0 3alMCaHO LIEJIOe YUCII0. B HEKOTOPBIX KIIeTKaxX 3alycaHo 4uciio —1, B 3Tu
KJIETKH poOOTYy 3aXOJuTh Henb3s. [ Bamero ymoOCTBa Takue KJIETKH BBIJETICHBI
TEMHBIM (POHOM. B OCTalIbHBIX KIIETKAX 3aIMCaHbl MOJOKUTENbHbIEC YUCIA.

3a ouH X011 POOOT MOXKET MEPEMECTUTHCS Ha OJHY KJIETKY BIPABO MJIM HA OJIHY
KJ1eTKy BHU3. KieTka, u3 KoTopoil poOOT He MOXKET cleiaTh JOIMyCTUMOTO XOAa
(cpaBa ¥ CHH3Y HaxOJATCS TPaHUIBl TMOJS WIM 3ampeliéHHbIE KIETKH),
Ha3bIBaeTcs puHanbHOM. Ha mose MoxeT ObITh HECKOJIBKO (PMHATBHBIX KIETOK.

B HauanpHBIE MOMEHT poOOT 00JaaeT HEKOTOPBIM 3amacoM SHeprud. Pacxon
SHEPruM Ha 3aMyck po0OTa paBeH 4YHCIY, 3alHCAHHOMY B CTapTOBOW KIETKE.
B nanbHelinem pacxoj 3HEPTUU Ha MEePeXo] B KAXKAYIO CIETYIOIIYIO KIETKY paBeH
YHCITy, 3aIUCAHHOMY B 3TOU KIIETKE.

3amanue 1. Onpenenure MUHUMAIBHBIA HadadbHBIA 3amac dHEPTUH, KOTOPBIN
MO3BOJIUT POOOTY 100paThes 10 000 (HUHAIBHOM KIETKH.

3amanue 2. OmnpenenuTte MUHUMAaNIbHBIM HadyalbHBIA 3amac HEPruu, KOTOPBIU
MO3BOJIUT POOOTY MPOUTH JIFOOBIM JOITYCTUMBIM MapIIPyTOM.

I/ICXOI[HLIC JAaHHBIC 3aIllMCaHbl B BHCKTPOHHOﬁ Ta6J'II/II_IC. B orBete 3anmimte JABa
YHCJia. CHadajaa OTBET Ha 3aJaHUC 1, 3aTEM OTBCT Ha 3aJaHUC 2.

OrtBer:
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JIBa urpoka, Ilers u Bans, urparor B cienyrolryro urpy. Ilepen urpokaMu JexuT
Ky4ya kamHer. rpoku xomdt nmo ouepenu, nepsoii xon aenaet Ilerd. 3a oauH xox
UTPOK MOXET BBIMIOJIHUTH JIF000€ U3 CIEAYIOMINX TPEX ACUCTBUIA:
1) yopaTh U3 Ky4r OJIMH KaMEHb;
2) ecii KOJMYECTBO KaMHEH B Kyde KpaTHO TPEM, YMEHBIINTh €r0 B TPH Pasa,
B IIPOTUBHOM cliyyae yopaTh U3 Ky4d ABa KaMHS;
3) ecim KOJMYECTBO KaMHEW B Ky4e KPaTHO IISITH, YMEHBIIHTH €ro B MSATH a3,
B IIPOTUBHOM cllydae yOpaTh U3 Ky4d TPH KaMHsI.
Hamnpumep, ecu B kyde 12 kamHe#, TO 3a OJMH XOJ MOKHO moiayduth 11, 4 mmm
9 xamueil.
Urpa 3aBepinaercsi, Korjga KOJUYECTBO KaMHEW B Kyde CTaHOBHUTCS He Oozee 19.
[lobenureneM cuMTAETCS WUIPOK, CACTABIIMKA IMOCIEIHUA XOJ, TO €CTh IMEPBBIM
MOJIYYUBIIHMKM Ky4y, B KOTOpOH Oynet 19 i MeHbllie KaMHEeH.
B nayane urpsl B kyue 66110 S KamHei, S > 19.
VYkaxxkute MUHUMAJIbHOE 3HadeHue S, mpu KotopoM Ilers He MOXKET BBIUTpATh
MEPBBIM XO0JIOM, HO TIpH JII000M mepBoM xoje [letn Bans MoxkeT BeIMTpaTh CBOUM
MIEPBBIM XOJ0M.

OrtBer:

Jljis1 urpbl, OonucaHHOM B 3ajaHuM 19, HaliuTe 1Ba HAUMEHBIIUX 3HAYEHUS S, IpU
KOTOpPbIX [leTst He MOKeT BBIUIPATh MEPBBIM XOA0M, HO Yy IleTu ecTh BhIMTpHILIHAS
CTpaTerus, NO3BOJISAIONIAs EMY BBIMTPATh BTOPHIM X0OJI0M MpH 000 urpe Banu.

B oTBete 3anuimTe HaliIeHHbIE 3HAYEHUS B TOPSIIKE BO3pACTaHUSI.

OrtBer:

Jlis urpbl, onvcaHHOW B 3aJaHuu 19, HallnuTe MUHUMAabHOE 3HAYE€HHE S, MpU
KOTOpOM y BaHu ecTb cTpaTerusi, Mo3BOJISIIOIIAs €My BBIMIPaTh MHEPBBIM WIIU
BTOpPBIM X0jJ0M Tipu Jto0oi urpe Iletu, Ho y Banu HeT crpareruu, KoTopas
MO3BOJIMIIA Obl €My FapaHTUPOBAHHO BBIUTPATh NEPBBIM XOJ0M.

OrtBeT:
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3aoanue evinonaemca ¢ UCHOIb306AHUEM NPUNLAZAEMBIX (PailN06.

22

23

B kommbioTepHOU cHUcTeMe HEOOXOAMMO BBITIOJIHUTH HEKOTOPOE KOJUYECTBO
BBIYMCIUTEIbHBIX TPOLIECCOB, KOTOPHIE MOTYT BBIINOJHATHCS MapauieibHO WIH
nocyienoBareabHo. i 3amycka HEKOTOPBIX MPOIECCOB HEOOXOIWMBI JaHHBIE,
KOTOPBIE MOJYYaOTCA KaK pPe3yJbTaThl BBIMOJHEHHUS OJHOTO WM HECKOJIBKHUX
JIPYTUX MPOLIECCOB — MOCTABIIMKOB JaHHBIX. ECIM 3aBUCUMBII mpoliecc MoaydyaeTt
JaHHBIE OT JPYrMX TMPOIECCOB (MOCTABIIMKOB JAHHBIX), TO BBINOJHEHUE
3aBHCHMOTO TPOoIlecca HE MOXKET HauyaThCsl PaHbIIE 3aBEPIICHUS] BCEX MPOIIECCOB-
MocTaBMMKOB. KolnuecTBO OJHOBPEMEHHO BBIMOJHAEMBIX MPOIECCOB MOXKET
OBITh JIFOOBIM, JUIMTEJIBHOCTH TMPOIIECCa HE 3aBUCUT OT APYrUX TMapauiesIbHO
BBITIOJTHSAEMBIX MTPOIIECCOB, TPUOCTAHOBKA BBITIOJIHEHUS MIPOIECCa HE TOMYCKAeTCsl.
B Ttabmune mnpeacraBnensl unaeHtudukarop (ID) kaxmoro mpoiiecca, €ro
JIMTENBHOCT, U |D MOCTaBIIMKOB AaHHBIX JJI1 3aBUCUMBIX MpolieccoB. s
HE3aBHCHUMBIX IponeccoB B kauecTBe |D nocraBumka nanHeix ykaszas 0.
ITponeccrr ¢ ID = 104 u ID = 113 ucnons3yoT OJUH U TOT K€ OTPAHUYCHHBIN
pecypc, MO3TOMY AaHHBIE TPOLIECCHI HE MOTYT BBIIIOJIHATHCS OJJTHOBPEMEHHO.
Onpenenure MAKCHMAJBHYK) CYMMAPHYI0 UIMTEJIbHOCTH BpeMEHU (B MC),
B TEUEHHE KOTOPOrO BO3MOKHO OJHOBPEMEHHOE€ BbINOJHEHHE MAKCHMAJIbHOIO
YHCJIa TPOLECCOB, TMPU YCIOBUH, 4YTO OOIee BpeMsi OKOHYAHUS pabOThI BCEX
MPOLIECCOB MUHUMAJILHO.

OrtBer:

WcnonauTens npeoOpaszyeT 4uciio Ha SKpaHe.
VY UCTOJIHUTENS €CTh TPU KOMaH b, KOTOphIE 0003HaYEHBI OYKBaMHU:

A. Bbrutu 2

B. Haiigu me/iy1o 4acThb OT JeJieHUs Ha 2

C. Haiiiu ne/y1o 4acThb OT JeJieHus Ha 3
[Iporpamma 111 HCTIOTHUTEIS — 3TO MOCJIEI0BATEILHOCTh KOMaH/,.
CKOJIBKO CYIIECTBYET MpPOrpaMM, KOTOpbIE MpeoOpaszyroT ucxomHoe uucio 40
B YKCJIO 4 U MPU 3TOM TPAEKTOPHUS BBIYUCICHUIN CONEPKUT Yucio 207?
TpaekTopus BBIYHCIECHUNA MPOTpamMMbl — 3TO MOCIEAOBATEIBHOCTh PE3yJIbTAaTOB
BBITIOJTHEHHUSI BCEX KOMaHJ Tporpammbl. Hanpumep, nns mporpammsl BAC npu
ucxogHoM uucie 50 TpaekTopus OyAeT coCTosITh U3 uucen 235, 23, 7.

OtBeT:
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3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢(lﬁﬂ08.

24

25

TekcroBblil daitn coctoutr u3 uupp or 1 A0 6, 3HAKOB omeparmidi «—» H «*»
(BRIYMTAaHUE U YMHOXKEHHUE) U 3arjaBHBIX JaTuHCKUX OykB A, B, C, D.

Onpenenure  MaKCHMallbHO€  KOJMYECTBO  CHMBOJIOB B HENpPEphIBHOU
MOCJIEZI0BATEILHOCTH CHMBOJIOB, COCTOAIIEH M3 OykBbl A, 3a KOTOpOHl ciemxyer
KOPPEKTHOE apu(METHYECKOE BBIPAKEHHWE C UEJNBIMH HEOTPHUIATEIbHBIMU
YHCJIAMH, 3aIIUCAaHHBIMU B IECATUYHONU CUCTEME CUUCIICHUS.

OrtBer:

[Mycte M (N) — cymma 2 HauOOJBIIMX Pa3IMYHBIX HATYpPAIbHBIX JCITUTEICH
HaTypanbHOTO uncia N, He cumTtas camoro uucna u eauHuibl. Ecom y uncna N
MeHbIne 2 Takux Aemmreneid, To M (N) cautaercst paBHbIM 0.

Haitqure Bce Takme umcna N, aro 110 250 000 < N < 110 300 000, a gecsatuuHas
3armmch yncia M (N) 3akanumBaercs Ha 1002.

B oTBete nepeunciure Bee HalieHHbIe yncia N B mopsiake Bo3pacTaHusl.

OTBeT:

3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢(lﬁﬂ08.

26

Y4acTHUKM BUKTOPHUHBI MHCHBMEHHO OTBeYaoT Ha 10 BOMPOCOB pa3IUYHOMA
CJIO’KHOCTH. 3a MPaBWIbHBIA OTBET HauuciseTcst oT 1 10 5 6auioB B 3aBUCUMOCTH
OT CJIO)KHOCTH BOINpoOca. 3a HEBEpHBIA OTBET BbluMTaercs oT 1 go 5 Oamos.
Y4acTHUK MOXET HE OTBeYaTh Ha KaKO-TO BOIPOC, B TaKOM ciiy4yae Oasuibl
3a 3TOT BOIPOC HE HAYUCIIAIOTCS.
[To pesynpTaTaM BHKTOPHUHBI JJIS KaXJOTO YYAaCTHUKA BBIUYUCISIOTCS TPH
HoKa3aTeJs:

1) cymma — oO1iee KOJU4IeCTBO HAOpaHHBIX OAJIOB;

2) nirocel — cymma 6aiioB 6e3 y4éTa HeBEpHBIX OTBETOB;

3) omeemul — 00IIIEE KOTMYECTBO CAAHHBIX OTBETOB (BEPHBIX M HEBEPHBIX ).
B Tabmuie pe3ynpbTaToB YYACTHHKH DACIOJATAIOTCS IO YOBIBAHUIO TIEPBOTO
MOKa3aTelsi — CYMMBI, IIPH PABEHCTBE CYMM — IO YOBIBAHHUIO BTOPOTO TOKA3aTeJsI
(TUTIOCOB), TIPU PaBEHCTBE CYMM H IUTFOCOB — MO YOBIBAHHUIO TPETHETO IMOKA3ATEIIS
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(otBetoB). Ilpm paBeHCTBe Bcex TpEX MOKaszaTelied YYaCTHHKH PACTOararoTCs
B UTOTOBOM TaOIHIIE B MOPSIIKE BO3PACTAHUS MX JIMYHBIX HOMEPOB.

B crenyrommii Typ TpOXOIST YYaCTHUKH, 3aHSBIIME MECTa B TIEPBOM TPETH
UTOTOBOM TaOJNMIBI, a TakKe T€, y KOTOPBIX BCE TPU IOKa3aTensi TaKhe Ke,
KaK y 3aHSBIIETO MOCIEIHeE MECTO B TIEPBOM TPETH TaOIHIIBI.

Omnpenenure |D ydacTHHKa, 3aHUMAIOIIEro B TAaOJHUIIE MTEPBOE MECTO CPEIH TeX,
KTO HE TIPOMIEN B CIEAYIOMUN Typ, a TAKXKe KOJUYECTBO YYACTHHKOB, Y KOTOPBIX
BCE TPH TOKA3aTeNsl TAaKUE K€, KaK Y YYaCTHUKA, 3aHSBIIETO B UTOTOBOW TaOJHMIIe
1500 mecTo (BKJIFOYAsi CAMOTO 3TOr0 YYACTHHKA).

Bxoonwvie oannvie

[TepBas ctpoka BxomHoro ¢aina comepxut nenoe ynciao N (N < 10 000) — obmee
KOJIM4YecTBO ydacTHUKOB. Kaxknas u3 crnenyromux N cTpoK COOTBETCTBYET OJTHOMY
VYaCTHHKY W COACPKUT 11 1enplx yucen, pa3aenéHHBIX MpoOeraMu: cHadaia
ID ygyactHHKa, 3aTeM — OaJlIbl, MOJYICHHbBIE UM 3a KaKblid U3 10 BOIpOCoB.
["apanTpyercs, uto |D ydacTHUKOB HEe TOBTOPSIIOTCSI.

B oTBeTte 3anuiuTe ABa 1eNbIX YKMCiIa: cHadana Tpedyemsliid |D, 3aTem Tpebyemoe
KOJIMYECTRBO.

OrtBeT:

3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemaslx ¢(lﬁﬂ08.

27

B nmaGopatopum TpOBOAMTCS OKCHEPUMEHT, COCTOSIIIMA M3 MHOXECTBa
UCHIBITAaHUI. Pe3ynbTar KaX10ro UCIBITAHUS NPEACTABIAECTCA B BUJE Mapbl YUCEIL.
JUid BU3yalin3allMM pe3yibTaTOB 3Ta I1apa paccMaTpUBAETCsl KaK KOOPJIMHATHI
TOYKM Ha IUIOCKOCTH, U Ha YEPTEKE OTMEUAIOTCS] TOUKH, COOTBETCTBYIOLINE BCEM
VCIIBITAHUSIM.

[Io pesynpraTaM »>KCHEPUMEHTAa NPOBOAUTCA KIACTEPU3ALNSA IOJIYYEHHBIX
pe3yJbTaTOB: HA  IUIOCKOCTH  BBIIENSETCS  HECKOJIBKO  KJIAcTEpOB  —
MPSAIMOYTOJIBHUKOB pa3MepoM 3%3 Tak, 4TO KaXk/1as TOYKa MOMalaeT pOBHO B OJIUH
KJIacTep.

LleHTpoHIOM KJIacTepa Ha3bIBAETCS Ta W3 BXOIAIIMX B HETO TOYEK, JJIsI KOTOPOU
MUHHMAJIbHA CyMMa PacCTOSIHHUM JI0 BCEX OCTaJIbHBIX TOUEK KJacTepa.

O0paboTka pe3ybTaTOB 3KCIEPUMEHTA BKIIOYAET CIEIYIOIINE LIaru:

1) xnactep, coepKanuii HAUMEHBIIIEE YHUCIIO TOUCK, UCKITFOUACTCS;

2) OTpEAeISIOTCS EHTPOUIBI BCEX OCTABIIMXCS KIIACTEPOB;

3) sl HAWJCHHBIX LEHTPOMOB BBIYMCISAETCS CpeaHss Touka. CpemHen yis
IpyNIbl TOYEK HA3bIBAETCS TOYKa (HE 00sA3aTENbHO BXOASAIIAs B TPYIILY),
KOOPJIMHATBI KOTOPOW ONpENeNsioTcd Kak CpeaHue apupMeTHyecKue
3HAYEHHS KOOPJAMHAT BCEX TOUEK I'PYIIIbI.
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B aiine 3anucan mpotokon npoBeneHus: skcnepumenTa. Kaxnas ctpoka daitna
COJEPKUT JIBa 4YMClA: KOOpAWHATBI X M Y TOYKH, COOTBETCTBYIOUIEH OJHOMY
ucnpiTanuto. [lo JaHHOMY NPOTOKONY HAaJI0 ONPENENIUTh CPEIHIOK TOUYKY
LHEHTPOUIOB BCEX KIIACTEPOB 3a MCKIIOUEHUEM COJEPIKAIIEr0 HAUMEHBILIEE YUCIIO
TOYEK.

Bam nanwl nBa Bxoaubix daitna (A u B), kaxaplii U3 KOTOPBIX UMEET ONMKMCAHHYIO
BbIllIE CTPYKTYpY. [0 MaHHBIM Ka)K0ro U3 MPEACTaBICHHBIX (hailJIoB ONpEAEIIUTe
KOOPAWHATHI CPETHEN TOUKH MO OMKMCAHHBIM BBIIIE MPABUIIAM.

B otBere 3amuimiuTe 4eThlpe 4YHCia: CHadajda (B MEPBOM CTPOKE) KOOPIMHATHI
X u Y cpennerd Touku s daiina A, 3ateM (BO BTOPOH CTPOKE) KOOPAMHATHI
X u'Y cpenneit Touku nis daiina B.

B kauecTBe 3HAYEHHsS KOOPAMHATHI YKAa3bIBAUTE LEAYK) YacThb OT YMHOXECHHUS
YUCJI0BOTO 3HaUeHus1 koopauHatel Ha 10 000.

OrtBer:
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TpenupoBounasi padora Nel no MTHOOPMATUKE
11 knace
EI'D 2025 rona
Bapuant 02

Bremmosmena: 1O KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO PadoThI

TpenupoBounas padbora no HHGOPMATUKE COCTOUT U3 27 3aJJaHuil C KpaTKUM
OTBETOM, BBITIOJIHSIEMBIX C TTIOMOIIBIO KOMIIBIOTEPA.

Ha BeITIONTHEHWE TPEHUPOBOUYHOUW pabOTHI OTBOAUTCS 3 4aca 55 MHUHYT
(235 muHyT).

TpeHnupoBouHass paboTa BBIIOJIHIETCS C HMOMOIIBK CHELHUAIU3UPOBAHHOIO
IPOrPaMMHOIO 00ECHEUeHHs, MPEIHA3HAYEHHOTO sl IPOBEICHHS HCIIBITAaHUS
B KoMIiploTepHOM Qopme. [lpu BeimonuHenuu 3ananuii Bam OyayT 1oCTymHBI
Ha MPOTSHKEHUU BCell pabOThl TEKCTOBBIN PEAAKTOP, PEAAKTOP AIIEKTPOHHBIX TaOJHII,
CUCTEMBI  IIPOIrPAMMMPOBaHUA.  PacmosokeHne  yKa3aHHOIO  IIPOrPaMMHOIO
oOecrieueHUs] Ha KOMIBIOTEPE W KaTajlor IJisl CO3AaHUsl DJIEKTPOHHBIX (ailyioB
IIPY BBITIOJIHEHUY 3aJjaHUi Bam yKaykeT OpraHusarop B ay IUTOPHH.

Ha mnpoTsskeHUM BBITIOJHEHUS TPEHUPOBOYHON pPabOThI JOCTYH K CETH
HNuTepHeT 3anpemén.

[Ipu BBIMOMHEHUM 3aJaHUM MOKHO TIOJIb30BAThCS UYEPHOBUKOM. 3amucH
B YePHOBHUKE He YYUTHIBAIOTCS NPH OLIEHMBAHUYU PA0OTHI.

bannel, monyyeHHsie Bamu 3a BBINIOJIHEHHBIE 33/1aHUS, CYMMUPYIOTCS.

[TocrapaiiTech BBITIOJHUTH KaK MOKHO OOJIBIIE 3a/JaHUi 1 HaOpaTh HAUOOJbIIICE
KOJIMUECTBO 0aJLIOB.

Kenaem ycnexa!
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B 3alaHnAX HUCIIOJB3YIOTCA CIACAYIOIHNEC COIJIallICHMA.

1. O603HayYeHUs 7151 TOTUUECKUX CBSA30K (omepariuii):

a) ompuyanue (nHBepcus, ornueckoe HE) o6o3nauaercs — (Hampumep, —A);

b) konvronkyuss (Jlormueckoe yMHOXEHHE, Jormueckoe M) oOo3nagaercs /\
(marmpumep, A /A B) mubo & (manpumep, A & B);

C) Ousvionkyus (JIOTUYECKOe clokenne, aorudyeckoe MJIM) o6o3naugaercs \
(nampumep, A V B) 1ubo | (Hanpumep, A | B);

d) credosanue (nmrmkanus) obo3nayaercs — (Hanpumep, A — B);

e) moowcdecmeo o603HadaeTcs = (Hanpumep, A = B); Beipaxkenue A = B uctuHHO
TOrAa M TOJBKO TOIja, Korjma 3HadeHus A u B coBmagaror (1mbo oHm 00a
WCTUHHBI, TNOO OHU 00a JIOKHBI);

f) cumBoi 1 ucnonb3yercs st 0003HAYCHUSI HICTUHBI (MCTUHHOTO BBICKA3bIBAHUS );
cuMBoJ 0 — 117151 0003HaYEHUs JHKU (JIO’KHOTO BBICKA3bIBAHUS ).

2.JIBa JIOTMYECKHX BBIPQKEHHUS, COJEpIKAIIME IIEPEMEHHbIE, Ha3bIBAIOTCS
pasHocubHuiMY (IKBUBAJICHTHBIMU ), €CJIM 3HAUYCHUSI ATUX BBIPAKEHUN COBMAIAIOT
npu JTFOOBIX 3HAYCHHUSAX IMEepPeMEHHBbIX. Tak, BelpakeHus A — B u (TA) V B
paBHOcWIbHBL, @ A \/ B u A /A B HepaBHOCWIbHBI (3HAYCHHS BBIPAKCHUI pa3HbIC,
Hanpumep, ipu A = 1, B =0).

3. [IpropuTeThl JIOTHYECKUX OIepalyii: WHBEepPCcHs (OTPUIAHKE), KOHBIOHKIIHS
(;rorudeckoe YMHOXCHHE), TU3BIOHKIINS (JIOTHUECKOE CIOXKCHHE), MMIUTHKAIINS
(cnemoBanwme), ToxkaecTBo. Takum oopaszom, A A B VV C /A D o3navaer 10 *e,
uyro u (—A) A B) V (C A D).

Bosmoxna 3amuce A N B A C Bmecto (A /A B) A C. To ke oTHocHTCA
U K AU3bIOHKIKK: Bo3MoskHa 3armuch A V BV C Bmecto (AV B) V C.

4. O6o3naueHuss MoaT u KGalT HCMoOab3yIOTCA B TPAJIUIIMOHHOM JiJis1 HH(pOpMa-

TUKHA CMBICJIE — Kak OO0O3HAueHMsI €JAUHUIl U3MEPEHUs, YbE€ COOTHOIICHUE
C €AUHUILICH «0alT» BBIPAKAETCs CTETICHBIO IBOUKHU.
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Ha pucynke cxema nopor uzoOpakeHa B Buje rpada, B Tabiuie 3BE3I0YKAMU
0003HaUEHO HAJIMYKE JOPOTH MEX]Ty HACEIEHHBIMU ITyHKTaMH.

‘ R 5 11|12 113 | 114[ 115 [ 16 | 117 [ 118 | 119
1 * *
mn2 * *
3 * *x | * *
14 * * *

or il E s > | >~ | *
116 *x | * | *
7 * *
s * * *

l 119 *x | * * *
" K

Tak kak TaOMuIy M CXEMy PHCOBAIM HE3aBUCHUMO ApPYyr OT JApyra, Hymepauus
HaceJIEHHBIX ITyHKTOB B TaOJIMIIE HUKAK HE CB3aHA ¢ OyKBEHHBIMH OOO3HAYECHUSIMU
Ha rpade. BeimummTe mocnenoBaresibHO 03 MPOOETOB U 3HAKOB MpPEMHHAHUS
yka3aHHble Ha rpagde OykBeHHble oOo3HauyeHusi myHKTOB oT II1 g0 II9: chHauana
OykBy, cooTBeTcTBYMOMLYIO 11, 3aTem OykBy, cooTBeTcTBYIOMTYIO [12, 1 T. 1.

OtBeT:
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Jlornueckas pyHnkuus F 3aga€rcst BIpakeHUEM:

X—=@—=>W)A@EZ—(y=-w)
JlaH 4YacTUYHO 3amOJHEHHBIH (parMeHT, COJAEpKallvii HeNmoOBTOPSIOLIHeCcs
CTPOKHU TaOIUIbl UICTUHHOCTU QyHKIH F.

?77? 277 7?77 7?77 F
0 0 0 0

0 0 0

0 0

Onpenenure, KakoMy CTOJOIy TaOJWIBI MCTUHHOCTH COOTBETCTBYET KaxKjas
U3 MepeMeHHbIX W, X, Y, Z.

B otBere Hanummre OYKBBI W, X, Y, Z B TOM MOpSJAKE, B KOTOPOM HAYT
COOTBETCTBYIOIIME UM CTOJNOLBI (CHauana OyKBa, COOTBETCTBYIOIIAS MEPBOMY
cTosiOiry; 3areM OyKBa, COOTBETCTBYIOIAs BTOPOMY CTOJIOIY, U T. 1.). BykBbI
B OTBETE MHWILIUTE TMOJPSJ, HUKAKUX pazleuTene Mexay OyKBaMU CTaBUTH
HE HYXHO.

Iipumep. 11yctb 3a1aHbI BEIPAXKEHUE X — Y, 3aBUCAILECE OT JBYX IEPEMEHHBIX X U Y,
U ¢pparMeHT TaOIMUIIbI HCTUHHOCTH.

?7? 7?77 F
0 1 0

Torma mepBomMy CTONOIy COOTBETCTBYET IMEPEMEHHAas Y, a BTOPOMY CTOJNOLy —
nepeMeHHasi X. B oTBeTe Hy>KHO HamucaTh: YX.

OrtBer:
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3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢(lﬁﬂ08.

B (¢aiine mnpuBeaén ¢dparment 06a3pl gaHHbIX «lIpomykThl», copepxkarien
uH(OPMAILIMIO O MMOCTABKaX TOBAPOB U UX Mpojaxe. baza naHHBIX COCTOUT U3 TPEX
Ta0JIHILI.

Tabmuma «ToproBis» CONEPKUT 3amMMCH O IMOCTaBKaX M MPOJakax TOBApOB
B MarasuHax ropoja B wuioHe 2021 r. Tabmuma «ToBap» CoOmepKUT IaHHBIC
o ToBapax. Tabnuia «Mara3un» COIEpPKUT JJaHHbIE O Mara3uHax.

Ha pucynke mpuBezeHa cxema 0a3bl JaHHBIX, COJAepXalias BCE MO Kaxaou
TaOIUIIBI U CBSI3U MEXKITY HUMHU.

MarasuH Toproean Toeap
% ID marazuna ‘—| 3 ]») onepaumm i ApTukyn
PavioH [ata ’—' Otaen
L MarasuH —‘ HanmeHosaHwe ToBapa

ApTuniyn Ea vzm
Onepauwa Konnuecteo B ynakoeke
KonmuecTso ynakosok, wr MocTasumk
Llena pyb/wT

Hcnonp3ys wHGOpMANHO U3 TPUBEASHHONW 0a3bl TaHHBIX, OMPEIETUTE, CKOJIBKO
BCETO KWJIOTPAMMOB BCE€X BHJOB TMaImiTeTa OBUIO TMPOJAHO B Mara3mHax
[TepBomaiickoro paitona B nepuos ¢ 17 no 21 vioHs BKIFOUUTENBHO.
B oTBeTe 3anummTe 4ncio — HalJJIEHHOE KOJMYECTBO KUIOTPAaMMOB.

OrtBer:

Bce 3armaBHble OyKkBBI pPycCKOTO ayipaBUTA 3aKOAUPOBAHBI HEPABHOMEPHBIM
JIBOMYHBIM KOJIOM, B KOTOPOM HHMKAaKO€ KOJOBOE CJIOBO HE SBJISETCS HadyajioM
JPYroro KOJOBOTO CJIOBA. JTO yCJIOBUE 00€CIIEYMBAECT BO3ZMOXKHOCTh OJTHO3HAYHOM
pacmuPpoBKY 3aKOJUPOBAHHBIX coOOIIeHNA. KooBbIEe clloBa JIsI HEKOTOPBIX
oykB m3BectHel: U — 01, H — 110, ® — 00111, O - 000, P — 111, M — 10101,
A —-100, T - 0010, K- 1011. Ykaxxutre BO3MOKHBIA KOJI MUHHUMAaJIbHOU JJINHBI
st 0ykBel FO. Ecnu Takux KOJOB HECKOJIBKO, YKOKHTE TOT M3 HHMX, KOTOPBIU
MMeeT MUHUMAaJIbHOE YHCIIOBOE 3HAUYEHHUE.

OrtBer:
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ANropuT™M moJiydyaeT Ha BXOJ HaTypajbHOe 4uciao N M CTpOUT IO HEMY HOBOE
yucyo R crnexyromuym oOpazoM.

1. Ctpoutcst nomyHas 3anuch urcia N.

2. Ecan uncno N uétHoe, TO K JBOMYHOM 3aIUCH clieBa JonuchiBatoTcs uudpsl 11.
B npotuBHoM ciywyae (uuciao N HeE4€THOE) K JBOMYHOM 3alKMCH  CJIEBA
nomnuckiBaetcs nudpa 1, a cnpasa — uudpsi 10.

3. PesynbratoM paboThl aNropuTMa CTAHOBUTCS JECATHYHAS 3alMCh MOIYYEHHOTO
gucna R.

Ilpumep. Jano uncno N = 13. Anroputm paboTaet cleayronM o0pa3oM.

1. Crpoum aBouunyto 3anuck: 1319 = 1101,.

2. Uucno 13 wneu€rHo. J[lomuceiBaeM 1 cmeBa u 10 cmpaBa, mnosrydaem
1110110, = 1184,.

3. Pesynbrar pabotsl asnroputma R = 118.

VYkaxkure MakcuMaigbHOE 4HCIO R, KOTOpoe MOXeT OBbITh pe3ysbTaToM

paboThl JAHHOTO aNrOpuUTMa, MpU ycioBUM, 4TO N MPUHAIIECKUT OTPE3KY
[123 456 789; 456 789 012].

OrtBer:
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Ncnonmuurens Yepenaxa mnepeaBuraeTcsi Mo IUIOCKOCTA M OCTaBISIET CJEN B BUIC
ovand. Yeperaxa MOXKET BBINONHATH TPU KoMmauzabl: Bmepém n (N — uucno),
Hampaso m (m — griciio) u HameBo m (M — gucio). [To komarne Bnepén n Yepenaxa
nepeMentaeTcs Bruepén Ha N ycnosHbeIX enuHul. [Io xomanne Hampaso m Yepenaxa
MOBOPAYMBAECTCS HAa MECT€ HA M TPaaycoB IO YaCOBOM CTPEIKE, NpU 3TOM
COOTBETCTBEHHO MEHSIETCS HalpaBlieHHe JaibHeimero aBuwxkenud. llo komanze
HaneBo m Yepenmaxa nmoBopauMBaeTCs Ha MECTE HA M TpagycoB IIPOTHMB YacOBOM
CTPEJIKH, TIPY 3TOM COOTBETCTBEHHO MEHSIETCS HAIIPABJICHUE NAJTbHEUILIETO IBUKCHUS.
B navanbHbli MOMEHT YUepenaxa HaxOIUTCSA B Hadale KOOPAWHAT W HalpaBliCHA
BBEPX (BI10JIb TIOJIOKUTEILHOTO HAIPABJICHUS OCH OPJAMHAT).

3amuchk IloBTopm K [Komanmal Komampa2 ... KomanmaS] o3nauyaer, 4TO
3aJlaHHas TOCJICI0BATEIIBHOCTD M3 S KOMaH 1 MOBTOpUTCs K pas.

UYepemnaxa BbINOJHUIA CIEIYIONIYIO IPOTPAMMY:

IHoBTopu 2 [Bnepén 24 Hanpaso 90 Bunepén 10 Hanpaso 90]

Buepén 3 HasieBo 90 Bniepén 13 Hanpagso 90

IHoBTopu 2 [Bnepén 9 Hanpaso 90 Bnepén 32 Hanpaso 90]

[Tosmy4yeHHBIN IPU BBIMOJIHEHUH 3TOU ITPOTPAMMBI PUCYHOK MOKHO pacCMaTPpUBATh
KaKk HaOOp HEMEepeceKaromuxcss MPsIMOYTroJbHUKOB. Ompenenute HauOOIBIIYIO
U3 IUIOWIAJEH 3TUX MPAMOYIOJIBHUKOB. B OTBeTe 3amMIIMTE TOJIBKO YHUCIO —
HaUOOJIBIIYIO TUIOIA/b B YCJIOBHBIX €UHUIIAX.

OrtBer:

Kamepa nopoxHoro HaOmIrOAeHMs JelaeT LBETHhIE (oTorpadguu ¢ pasperieHueM
15361024 nukcened, wucnonap3ys namutpy u3z 4096 useroB. CHUMKH
COXPAHSIOTCSI B MaMATH KaMepbl, TPyNNUPYIOTCS B Mmakersl mo 150 mryk
U OTIIPABJISIIOTCS. B LEHTp OOpaOOTKM 1O KaHaly CBS3M C MPOMYCKHOU
cnocobnocteio 288 Koaiit/cex. Ha CKOJIBKO NPOIEHTOB HEOOXOIMMO CXKATb
n300paxxeHus1, 4ToObl MepeaBaTh OJUH MaKeT 3a 4 MUHYTHI? 3aroJIOBKU U JPYTYIO
ciIy)keOHyl0 HH(OpMalnMIO HE Yy4uThIBaTh. B oTBeTe 3amummre 4YWCIO —
OKPYTJIEHHBIN 710 LEJ0r0 IPOLEHT CXKaTHsl. 3HAK MPOLIEHTA MUCATh HE HYXKHO.

OrtBer:

Omnpenennte KOJIUYECTBO BOCBMU3HAYHBIX 16-pHUHBIX YUCEN, B 3allUCH KOTOPBIX
POBHO JiBa HyJIS U He Oosiee 4eThIpEX mudp, A 3aUCH KOTOPHIX HUCIOJIB3YIOTCS
OYKBBI.

OtBeT:
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3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢(lﬁﬂ08.

B kaxxm0ii cTpOKe 3IEKTPOHHON TaOIUIIBI 3aMMCAHBI IIECTh HATYPATBHBIX YACET.
Omnpenenure KOJIUYECTBO CTPOK TaOJMIBI, COJEPXKALIMX YHCA, ISl KOTOPBIX
OJTHOBPEMEHHO BBIIIOJIHEHBI BCE CIEAYIOIIUE YCIOBUS:

— B CTPOKE €CTh YHCJIO, IOBTOPSIOIIEECS HE MEHBIIIE TPEX pas;

— B CTPOKE €CTh YHCJIO, HE ITIOBTOPSIOIIEECS B 3TON CTPOKE;

— cpeaHee apu(METUYECKOE BCEX IOBTOPSIOIIMXCS YHUCET CTPOKU (C y4€ToM
KOJIMYECTBA MTOBTOPEHU) MEHBIIIE CpEIHETO apu(pMETUIECKOTO
HETIOBTOPSIOUIUXCS YUCEN 3TOU CTPOKH.

B ortBere 3anummTe 4MCI0 — KOJMYECTBO CTPOK, YJOBJIETBOPSAIOUIMX 3aIaHHBIM
YCIIOBUSIM.

OtBeT:

3aoanue 6bINONHAECHICA C UCHOIB306AHUECM npujiazaemasplx ¢(lﬁﬂ08.

10

11

Omnpenenure, CKOJBbKO pa3 B (aiine, coiepkameM KHUTYy OparbeB CTpyrankux
«IloHenenbHUK HauMHAaeTcs B Cy00OTy», BCTpEYalOTCs CJIOBa, KOTOpPbIE
HauynHaOTCA ¢ OykBbl S W 3akaHuyuBarOTCa OykBOoMl A. B »TOM 3amaHuu 4dactu
CJIOBa, pa3zieli€éHHble JeducoM, paccMaTpUBAIOTCS KakK OTAENbHBIE CIIOBA.
Hanpumep, cnoBO «KTO-TO» YYUTBHIBAETCS KaK J1Ba OTHEIBHBIX CIIOBA: «KTO» H
«to». CTpOYHBIE U 3arjaBHbIC OYKBBI B 3TOM 33JIaHUU HE Pa3IU4arOTCsl.

OtBeT:

Kaxnoe uznenue, M3roToOBICHHOE HA MPEANPUSITUU, MOJYy4YaeT YHUKAIbHBIN KOJ,
cocTosmui n3 24 cumBOJOB. Kakaplii CMMBOJ KOJIa MOXKET OBITH JIATHHCKOM
OykBOW (3arjlaBHOM WM CTPOYHOM), AeCITHYHOM LU(POH WM clenruaIbHbIM
CUMBOJIOM U3 0COO0T0 TEXHUYECKOTO Habopa.

B 6a3e naHHBIX XpaHUTCA TabMIla, COAEpIKallas BCe yKe UCTOJIb30BAHHBIC KOJIbI.
I[Ipy »TOM WHCHONB3YETCS MOCHMBOJBHOE KOJWPOBAHUE, KAXKIABIA CHUMBOJ
KOJIUPYETCS OJTMHAKOBBIM MUHUMAJIBHO BO3MOKHBIM YHCJIOM OWT, a JJIsl XpaHEHUS
Ka)XJI0r0 KOJia B I[€JIOM OTBOJUTCS OJMHAKOBOE MHUHHUMAJIBHO BO3MOXKHOE YHCJIIO
OairT.

N3BecTHO, uTO A5t XpaHeHus crvcka u3 5100 komoB BeiAeneHo He 6omnee 170 KoaiT.
Kakoe Han0ospliiiee KOMMYECTBO CIEIUATLHBIX CHMBOJIOB MOKET BXOJIUTH B OCOOBIN
TEXHUYCCKHUI HaOoP?

OrtBer:
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Hcnomuautens PemakTop moilydaeT Ha BXOJ CTpOKy Iudp u mpeoOpasyer e€.
PenakTop MOKET BBIITOJHATH JIB€ KOMaH[IbI, B 00€MX KOMaHaax V 1 W 0003Ha4ar0T
HETOYKH Iudp.

A) 3amenuts (V, W).

Orta KOMaHJa 3aMEHSET B CTPOKE IIEpPBOE CJICBa BXOXKIACHHE IICTIOYKH V Ha
nenouky W. Hammpumep, BEITIOJTHEHHE KOMAH/TbI

3amenuThb (111, 27)

npeoOpaszyeT ctpoky 05111150 B ctpoky 0527150.

Ecim B cTpoke HET BXOXACHHHA IIEMOYKH V, TO BBINOJHEHHUE KOMAaH/IbI
3aMeHHUThD (V, W) HE MEHSET 3Ty CTPOKY.

b) Hamutocs (V).

Drta KOMaHJa IPOBEPSAET, BCTPEUYACTCS JIM IENOYKa V B CTPOKE HCIOJHHUTEIISA
Penakrop. Ecinu ona BcTpeuaeTcs, TO KOMaH/1a BO3BpAIIAET JOTHIECKOE 3HAUCHUE
«HUCTHUHA», B TPOTUBHOM CIy4yae BO3BpallaeT 3HAYCHHE «JI0XKb». CTpoka
WCIIOJTHUTEIIS TIPH STOM HE U3MEHSCTCSI.

Jana nporpamma jiis Pegakropa:

HAYAJIO
[MTOKA namutocs (111)
3amennThb (111, 2)
3aMeHuThb (222, 11)
3amMeHuTh (1, 2)
KOHEIL] ITOKA
KOHEL]
Onpenenure KOJIMYECTBO TaKUX HAaTypalbHbIX N U3 HHTEpBaia
[234 567 900; 789 012 345],
UIA  KOTOPBIX B pe3ylbTaTe MPUMEHEHHs JaHHOW TMPOrpaMMBI K CTPOKE,
cocrosimier u3 N equHUIL, MOIYIUTCs CTPOKA, COCTOSIIAS U3 TPEX CUMBOJIOB.

OtBeT:
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B Tepmunonorun cereit TCP/IP Mackoil ceTd Ha3bIBaeTCs JIBOMYHOE YHCIIO,
ompeaensonee, Kakasg 4actb [P-agpeca y3ma ceTH OTHOCUTCA K aApecy CETH,
akKakas — K aJpecy caMmoro ysia B 3Tod cetd. Ilpu »ToM B Macke cHavana
(B cTapmmx paspsiiax) CTOSAT €IUHHUIIBI, a 3aTeéM C HEKOTOPOro MecTa — HYJIU.
AJzlpec ceTH Moiy4yaercs B pe3yJibTaTe MPUMEHEHUS MOPa3pAIHON KOHBIOHKIIUH
K 3aaHHOMY IP-anpecy y3ia u macke.

Hanpumep, eciu IP-agpec y3ma paBen 231.32.255.131, a wmacka paBHa
255.255.240.0, To agpec cetu paBeH 231.32.240.0.

V3en ¢ [P-agpecom 143.131.211.37 npunagiexxut cetu, B kotopoit 15 IP-aapecos,
JIBOMYHAS 3aIIUCh KOTOPBIX COAEPKUT PoBHO 10 equHwUII.

CKONBKO €UHHUIL] COAECPKUTCS B JBOUYHOM 3aIMCH MaCKH 3TOM CETH?

OtBeT:

B uncnax C59xBA98F37 u E3X5DA9C637 nepeMenHast X 0003Ha4aeT HEKOTOPYIO
uuppy u3 andaBuTa CHUCTEMBI CUHUCICHHS C oOcHoBanueMm 37. Omnpenenure
HauOoJblllee 3HAUYCHUE X, MPU KOTOPOM TPOU3BEACHHE NPUBEIEHHBIX YHUCEI
kpatHo 36. B orBeTe 3amumuTe 3HadYeHue uncia 2X137 B AECITUYHON CHUCTEME
CUHCTICHHUS.

OrtBer:

Ha gucnosoit mpsiMoit manbel Tpu otpeska: P = [7; 63], Q = [28; 99], R = [85; 119].
VKaXUTe HAMMEHBINYI0 BO3MOXHYIO JIJIMHY TAKOro OTpe3ka A, s KOTOPOro
JIOTUYECKOE BBIPOKCHHE

X€EQ) > (=(xeP) = ((=(XER)A=(XxEA) — =(x€Q)))

UCTUHHO (T.€. IPUHUMAET 3HaueHue 1) mpu Jr060M 3HaYECHUH TEPEMEHHOH X.

OrtBer:
Oyukmus  F(n), rme N — HaTypajdbHOE YHCIIO, 3aJaHa  CICAYIONUMU
COOTHOILICHUSIMU:

F(n)=n, ecmu n < 3;
F(n)=(n-1) x F(n—-2), ecmu n > 3.
Yemy paBHo 3HaueHHe BhipakeHus (F(2024) — F(2022)) / F(2020)?

OrtBer:
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@ailsT CONEPKUT TOCIEAOBATENBHOCTh HATYPAIbHBIX YHMCENl, HE MPEBBIAOIINX
100 000. Hazoém mapoii nBa WAYIIMX TOAPSI SJIEMEHTa TOCIEA0BATEIHLHOCTH.
Omnpenenure KOJIMYECTBO Map, sl KOTOPBIX BHITOIHSAIOTCS CIETYIOLIHE YCIOBUS:

— OCTaTOK OT JejleHus Ha 3 XOTsS Obl OJAHOTO 4YMCia M3 Maphl PaBeH OCTATKY
OT JIeJIEHUS Ha 3 MaKCUMAaJIbHOI'O 3JIEMEHTA BCEU MOCIIEN0BATEIbHOCTH;

— OCTaTOK OT JieJieHUust Ha 7 XOTs Obl OJHOTO YHWCiIa M3 Hapbl PaBEH OCTATKY
OT JIeJIeHUs] Ha 7 MUHUMAJIBHOT'O 3JIEMEHTa BCEH MOCIIEI0BATEIbHOCTH.

B otBere 3ammmimTe JBa YKcia: CHAavyajla KOJIWYECTBO HAMJIEHHBIX Iap, 3aTeM
MaKCUMAaJIbHYIO BETMUYMHY CYMMBI 3JIEMEHTOB 3THX I1ap.

OrtBeT:

3aoanue 6bINONHAECHICA C UCHOTIB306AHUEM npujiazaemasplx ¢(lﬁﬂ08.
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PoGoT cTrouT B N1€BOM HM)XHEM YIJIy NPSIMOYTOJILHOTO TOJS,, B KaXIOW KIIETKe
KOTOPOT'O 3alMCaHO LIEJIOe YUCII0. B HEKOTOPBIX KIeTKaxX 3alycaHo 4ucio —1, B 3Tu
KJIETKH poOOTYy 3aXOJuTh Henb3s. [l Bamero ymoOCTBa Takue KJIETKH BBIJETICHBI
TEMHBIM (POHOM. B OCTalIbHBIX KIIETKAX 3aIMCaHbl MOJOKUTEbHbIEC YUCIA.

3a ouH X011 POOOT MOXKET MEPEMECTUTHCS Ha OIHY KJIETKY BIPABO MJIM Ha OJIHY
KJIeTKy BBepx. Kierka, U3 KoTopoil poOOT HEe MOXKET clienaTh AOMYCTUMOIO X0Aa
(cipaBa W cCcBepXy HaXONIATCS TPAHUIBI IOJIA WM 3alpeliéHHbIE KIETKH),
Ha3bIBaeTcs puHanbHOM. Ha mose MoxkeT ObITh HECKOJIbKO (PMHATBHBIX KIETOK.

B HauanpHBIE MOMEHT poOOT 00JaaeT HEKOTOPBIM 3amacoM SHeprud. Pacxon
SHEPruM Ha 3aMycKk po0OTa paBeH YHCIY, 3alMCAHHOMY B CTapTOBOW KIIETKE.
B nanbHelimem pacxoj 3HEPTUU Ha MEePeXo] B KAXKAYIO CIECIYIOIIYIO KIETKY paBeH
YHCITy, 3aIUCAHHOMY B 3TOU KIIETKE.

3aganue 1. Omnpeaenure MUHUMAJIbHBIM HayalbHBIA 3arac 3HEPrUu, KOTOPBIU
MO3BOJIUT POOOTY 100paThes 10 000 (HUHAITBHOM KIETKH.

3amanue 2. OmnpenenuTte MUHUMAaIbHBIM HadyalbHBIA 3amac HEPruu, KOTOPHIU
MO3BOJIUT POOOTY MPOUTH JIFOOBIM JOITYCTUMBIM MapIIPyTOM.

I/ICXOI[HLIC JAaHHBIC 3aIllMCaHbl B BHCKTPOHHOﬁ Ta6J'II/II_IC. B orBete 3anmimte JABa
YHuCJia. CHadajaa OTBET Ha 3aJaHUC 1, 3aTEM OTBCT Ha 3aJaHUC 2.

OrtBer:
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JIBa urpoka, Ilers u Bans, urparor B cienyrolryro urpy. Ilepen urpokaMu JexuT
Ky4ya kamHer. rpoku xomdt nmo ouepenu, nepsoii xon aenaet Ilerd. 3a oauH xox
UTPOK MOXET BBIMIOJIHUTH JIF000€ U3 CIEAYIOMINX TPEX ACUCTBUIA:
1) yopaTh U3 Ky4r OJIMH KaMEHb;
2) ecii KOJMYECTBO KaMHEH B Kyde KpaTHO TPEM, YMEHBIINTh €r0 B TPH Pasa,
B IIPOTUBHOM cliyyae yopaTh U3 Ky4d ABa KaMHS;
3) ecim KOJMYECTBO KaMHEH B Ky4e KPaTHO IISITH, YMEHBIIHTH €ro B MSATH a3,
B IIPOTUBHOM cllydae yOpaTh U3 Ky4d TPH KaMHsI.
Hamnpumep, ecu B kyde 12 kamHe#, TO 3a OJMH XOJ MOKHO moiayduth 11, 4 mmm
9 xamueil.
Urpa 3aBepinaercsi, Korjga KOJUYECTBO KaMHEW B Kyde CTaHOBHUTCS He Oosee 17.
[lobenureneM cuMTAETCS WUIPOK, CACTABIIMKA IMOCIEIHUA XOJ, TO €CTh INEPBBIM
MOJIYYUBIINKM Ky4y, B KOTOpOH Oynet 17 win MeHbIlle KaMHEeH.
B nauvane urpsl B kyue 66110 S KamHe, S > 17.
VYkaxxkute MUHUMAJIbHOE 3HadeHue S, mpu KotopoM Ilers He MOXKET BBIUTpATh
MEePBBIM XO0JIOM, HO TIpH JII000M mepBoM xoje [letn Bans MoxkeT BeIMTpaTh CBOUM
MIEPBBIM XOJ0M.

OrtBer:

Jljis1 urpbl, OonucaHHOM B 3ajaHuM 19, HaliuTe 1Ba HAUMEHBIIUX 3HAYEHUS S, IpU
KOTOpPbIX [leTst He MOKeT BBIUIPATh MEPBBIM XOA0M, HO Yy IleTu ecTh BhIMTpHILIHAS
CTpaTerus, NO3BOJISAIONIAs EMY BRIMTPATh BTOPHIM X0OJI0M MpH 000t urpe Banu.

B oTBete 3anuimTe HaliIeHHbIE 3HAYEHUS B TIOPSAJIKE BO3PACTAHMUS.

OrtBer:

Jlnss wrpel, OomMcaHHOW B 3amaHuM 19, HalWaUTe MHHUMAJIbHOE 3HAYCHHE S,
IIpYM KOTOpOM y BaHu ecTp cTparerus, mo3BOJIAIOIIAS €My BBIMIPATH IEPBBIM
WM BTOPBIM X0JI0M Tipu Jito0oit urpe Iletn, Ho y Banu Her crpareruu, koropas
1103BOJIMJIA Obl €My rapaHTHPOBAHHO BBIUTPATh IIEPBBIM XOJIOM.

OtBeT:
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B kommbioTepHON cHCcTeMe HEOOXOAMMO BBITIOJIHUTh HEKOTOPOE KOJUYECTBO
BBIYMCIIUTEILHBIX TMPOIECCOB, KOTOPHIE MOTYT BBIMOIHATHCSA MapajuIeIbHO WIIN
nocienoBareabHo. i 3amycka HEKOTOPBIX MPOIECCOB HEOOXOIUMBI JaHHBIC,
KOTOpBIE MOJYYaOTCA KaK pPe3yJbTaThl BBIMOJHEHHUSI OJHOTO WM HECKOJIBKHUX
JIPYTUX MPOLIECCOB — MOCTABIIMKOB JaHHBIX. ECM 3aBUCUMBII mpoliecc MoayyaeTt
JaHHBIE OT JPYrHMX TMPOIECCOB (MOCTABIIMKOB JAHHBIX), TO BBINOJHEHUE
3aBHCHUMOTO MPOoIlecca HE MOXKET HauyaThCsl pPaHbIIE 3aBEPIICHUS] BCEX MPOIIECCOB-
MOoCTaBMMKOB. KoJIW4ecTBO OJHOBPEMEHHO BBIMOJHAEMBIX IPOIECCOB MOXKET
OBITh JIFOOBIM, JJIMTEJIBHOCTh IPOIIECCa HE 3aBUCUT OT JAPYrUX MapajuielIbHO
BBITIOJTHSAEMBIX MTPOIIECCOB, TPUOCTAHOBKA BBITIOJIHEHUS MIPOIECCa HE JTOMYCKaeTCsl.
B Ttabmune mnpeacraBnensl uaeHtudukarop (ID) kaxmoro mpoiiecca, ero
JUIMTENBHOCT, U |D MOCTaBIIMKOB AaHHBIX JJi1 3aBUCUMBIX MpoiieccoB. s
HE3aBHCHUMBIX IponeccoB B kKauecTBe |D nocraBumka nanHeix ykaszas 0.
ITponeccer ¢ ID = 106 u ID = 113 ucnons3yoT OJMH U TOT K€ OTPAaHUYCHHBIN
pecypc, MO3TOMY AaHHBIE TPOLIECCHI HE MOTYT BBIIIOJIHATHCS OJJTHOBPEMEHHO.
Onpenenure MAKCHMAJBLHYK) CYMMAPHYI0 UIMTEJIbHOCTH BpeMEHU (B MC),
B TEUEHHE KOTOPOrO BO3MOKHO OJHOBPEMEHHOE€ BbINOJHEHHE MAKCHUMAJIbHOIO
yHCJIa TPOLECCOoB, TMPU YCIOBUH, 4YTO OOIEe BpeMs OKOHYAHUS pabOThI BCEX
MPOLIECCOB MUHUMAJILHO.

OrtBer:

HcnonHuTens mpeodpas3yeT Yuciao Ha SKpaHe.
VY UCTIOIHUTENS €CTh TPU KOMAaHIbl, KOTOphIe 0003HAaYeHBI OYKBaMHU:

A. Bbrutu 2

B. Haiigu ne/siy1o 4acthb OT jJejieHUs HA 2

C. Haiigu ne/yro 4acThb OT JieJieHus Ha 3
[Iporpamma a1 HCTIOTHUTEIS — 3TO MOCJIEI0BATEILHOCTh KOMaH/.
CKOJIbKO CYIIECTBYET MHpOrpaMM, KOTOpbIE MPeoOpasyloT HMCXOoaHOe 4YHcio 38
B YMCJIO 3 U MPU 3TOM TPAEKTOPHS BBIUUCIECHHUIN COIEPKUT YUCIO 127
TpaexkTopus BBIYHMCIEHUA MPOTrpamMMbl — 3TO MOCIEAOBATEIBHOCTh PE3yJIbTAaTOB
BBITIOTHEHUsI BCeX KoMaHA mnporpammbl. Hampumep, nmius mporpammel BAC
pu UcXogHOM uucie 50 TpaekTopusi OyJaeT cocToATh U3 uncen 25, 23, 7.

OtBeT:
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TekcroBblil daitn coctoutr u3 uupp or 1 A0 6, 3HAKOB omeparmidi «—» H «*»
(BRIYMTAaHUE U YMHOXKEHHUE) U 3arjaBHBIX JaTuHCKUX OykB A, B, C, D.

Onpenenure  MaKCHMallbHO€  KOJMYECTBO  CHMBOJIOB B HENpPEphIBHOU
MOCJIE0OBATEILHOCTH CHMBOJIOB, cOCTosel U3 OykBbel B, 3a koTopoil ciemyer
KOPPEKTHOE apu(METUYeCKOe BBIPAKEHHWE C UEJNBIMH HEOTPHUIATeIbHBIMU
YHCJIaMH, 3aIIUCAaHHBIMU B IECATUYHONU CUCTEME CUUCIICHUS.

OrtBer:

[Mycte M (N) — cymma 2 HauOOJBIIMX Pa3IMYHBIX HATYpPAIbHBIX JCITUTEICH
HatypanbHOTrO ymncia N, He cuuTas camoro yucia v eauHuipl. Ecnu y uncna N
MeHbIne 2 Takux Aemmreneid, To M (N) cautaercst paBHbIM 0.

Haiiqure Bce Takme umcna N, aro 112 500 000 < N < 112 550 000, a gecsatuunas
3armmch yncia M (N) 3akanumBaercs Ha 1214.

B otBeTe nepeuncnute Bce HaitneHHbie ynciia N B opsiike BO3pacTaHus.

OTBeT:
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Y4yacTHUKM BUKTOPUHBI NUCBMEHHO OTBeuaroT Ha 10 BOMNPOCOB pa3IUYHOM
CJIOKHOCTH. 3a IPABUJIHHBIA OTBET HAUHUCIAETCS OT 1 10 5 6amioB B 3aBUCHUMOCTH
OT CJOXKHOCTH BONpOCAa. 3a HEBEPHBIH OTBET BBIYMTAETCA OT 1 A0 5 Oamios.
Y4acTHUK MOKET HE OTBEYaTh HAa KAKOH-TO BONPOC, B TAaKOM cliyyae Oaibl
32 3TOT BOIPOC HE HAYUCIISIOTCS.
[lo pe3ynbraTaM BHUKTOPHHBI ISl KaXJOTO YYaCTHUKA BBIYUCISIOTCS TpH
NOKa3aTeJIs:

1) cymma — oO1iee KOJUUIeCTBO HAOpaHHBIX OAJIOB;

2) niarocel — cymma 0auioB 0e3 y4éTa HeBEpHBIX OTBETOB,;

3) omeemvbi — 0011I€€ KOJTMYECTBO CAAHHBIX OTBETOB (BEPHBIX M HEBEPHBIX ).
B Tabnuie pe3ynbTaTOB YYACTHUKM PACIOJAraroTCss MO YOBIBAHHUIO TEPBOIO
MOKa3aTelisi — CYMMBI, IIPU PABEHCTBE CYyMM — MO YOBIBAHMIO BTOPOTO MOKAa3aTess
(TUTI0COB), MIPU PABEHCTBE CYMM U TUIIOCOB — IO YOBIBAaHHIO TPETHETO MOKa3aTels
(orBetoB). IIpu paBeHCTBE Bcex TpEX IMOKa3aTeled YYACTHHKM PAacHOJararoTcs
B UTOTOBOM TaOJINIIE B MOPSAKE BO3PACTAHUS UX JIMYHBIX HOMEPOB.
B cnenyrommii Typ npoxoAsAT YYaCTHUKH, 3aHSBIIAE MECTa B NEPBOM YETBEPTH
UTOTOBOM TaOJUIIBI, @ TAKKE T€, Y KOTOPHIX BCE TPH IMOKA3aTeNsl TaKHE Ke, Kak
y 3aHSBLIETO MOCJEIHEE MECTO B IEPBON YETBEPTH TAOIHIIBI.
Omnpenenure |D yuyactHuKa, 3aHMMAlOLIEro B TaOJIUIE MEPBOE MECTO CPEIU TeX,
KTO HE IMPOLIEN B CICAYIOIINUNA Typ, a4 TAKXKE KOJIUYECTBO YUACTHUKOB, Y KOTOPBIX
BCE TpU IMOKa3aTelssl TaKhe e, KaK y YYaCTHUKA, 3aHSBIIETO B UTOrOBOM TabJuIie
1700 mecto (BKJIFOYAsi CAMOT'0 3TOT'0 YYACTHUKA).

Bxoonvie oannvie

[TepBas ctpoka BxoaHOro (aiina coaepkut 1enoe unciao N (N < 10 000) — obiee
KOJIM4YeCTBO ydacTHUKOB. Kaxknas u3 crnenyromux N cTpoK COOTBETCTBYET OJTHOMY
YYaCTHUKY U coaepXuT 11 1enbix uucen, pa3fen€HHBIX MpoOenaMu: CHayaia
ID yuyactHuKa, 3aTeM — OaJlibl, MOJIyY€HHbIE UM 3a KaKblid u3 10 BOmpocoB.
["apantupyercs, yto |D y4acTHHUKOB HE OBTOPSIOTCS.

B oTBeTe 3anummTe qBa 1ENBIX YMCia: cHadana Tpedyemerit 1D, 3aTem Tpebyemoe
KOJIMYECTBO.

OrtBeT:
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B nmaGopatopum mpOBOAMTCS OKCHEPUMEHT, COCTOSIIIMA M3 MHOXECTBa
UCIbITaHUI. Pe3ynpTaT Ka)/J10ro UCIBITAHUS MTPEACTABIISIETCS B BUIE MAPbHI YUCEIL.
JUts BU3yanu3aluu pe3yibTaTOB 3Ta Iapa pacCMATPUBAETCS KAK KOOPAMHATHI
TOYKHM Ha IUIOCKOCTH, M Ha YEPTEKE OTMEYAIOTCA TOYKH, COOTBETCTBYIOIME BCEM
VCIIBITAaHUSIM.

[Io pesynpraTaM 5SKCHEPUMEHTAa NPOBOAUTCA KIACTEPU3ALMSA IOJYYEHHBIX
pe3yJbTaTOB:  HA  IUIOCKOCTH  BBIIENSETCS  HECKOJIBKO  KJIAcTepOB  —
MPSMOYTOJIBHUKOB pa3MepoM 3%3 Tak, 4TO Kak/asi TOUKa MOoMajaeT pOBHO B OJIUH
KJIacTep.

LlenTponioM Kiactepa Ha3bIBaeTCs Ta M3 BXOJAIIMX B HETO TOYEK, JJIsi KOTOPOU
MUHHUMAJIbHa CyMMa PACCTOSIHUM JI0 BCEX OCTaJbHBIX TOUEK KJacTepa.

O0paboTka pe3yIbTaTOB KCIEPUMEHTA BKIKOYAET CIIEAYIOIINE IarH:

1) xmactep, coaepxamuii HanOOJBIIEe YUCIIO TOUYCK, UCKITIOYACTCS;

2) OTPENEINSIOTCS ISHTPOUIBI BCEX OCTABIIUXCS KIIACTEPOB;

3) /Ui HAWJCHHBIX ICHTPOHMOB BBIYMCIISACTCS CpeaHsist Touka. CpemHen s
rpynnbl TOUYEK Ha3bIBaeTCs TOUYKa (HE 00s3aTelabHO BXOAAIIAs B TpyMILy),
KOOpJMHATBl KOTOPOW OMNpeAeNstoTcs Kak cpeaHue apupMeTudyecKue
3HAYEHHs KOOPAMHAT BCEX TOYEK IPYIIIBI.

B (aiine 3anucan mpotokon npoBeAeHus 3kcnepumenTa. Kaxnas crpoka daitna
COZIEPKUT JiBa uucia: KoopauHaTbel X U Y TOYKH, COOTBETCTBYIOIIEH OIHOMY
ucnpiTanuio. [lo JaHHOMY TPOTOKONY HAJI0 ONPENEIUTh CPEAHIO TOUKY
LIEHTPOUIOB BCEX KJIACTEPOB 3a UCKIKOYEHHEM COJAEPKALEro HauOOJbIIEe YHCIIO
TOYEK.

Bam nanwl nBa Bxoaubix (aitna (A u B), kaxaplii U3 KOTOPBIX UMEET OMHCAHHYIO
BBIIIE CTPYKTYpY. [10 JaHHBIM Ka)kKJ0T0 U3 MPEACTaBICHHBIX (alIoB ONMpenennuTe
KOOPJAMHATHI CPETHEH TOUKH 1O OMHMCAHHBIM BBIIIIE MPaBUJIAM.

B otBere 3amummre 4Yerwlpe uuciia: cHavayua (B TMEPBOM CTPOKE) KOOPIAMHATHI
X u Y cpeanedt Touku s ¢aina A, 3atreM (BO BTOPOM CTPOKE) KOOPIWHATHI
Xu'Y cpenneii Touku s daitna B.

B kadecTBe 3HaUYECHHMS KOOPJMHATHI YKa3bIBalTE IEIYI0 YacTb OT YMHOXEHUS
yucaoBoro 3HaueHus koopauHatel Ha 10 000.

OrtBer:
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