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Mporpamma paspaboTtaHa Ha ocHoBe ®I'OC cpegHero obuiero obpasoBaHus.
COOEPXAHUE NPOIrPAMMBI

1. Pasgenbl u TeMmaTU4eCcKun nnaH
BBEAEHWE. NHOOPMALINA N UHOOPMALIMOHHBIE MPOLECCHI.
OAHHbIE

Cnocobbl npeacTtaBneHnst gaHHblX. Pasnuuma B npeactaBneHUn OaHHbIX,
npegHasHayYeHHbIX Ans XpaHeHnsa n  obpaboTkm B aBTOMAaTU3NPOBAHHBLIX
KOMMNbIOTEPHbIX CUCTEMAX U NPpeaHAa3HaYeHHbIX ANS BOCMNPUATUS YENTOBEKOM.

Cuctembl. KOMMOHEHTbI cUCTEMbl U KX B3aumogeuncTtsue. WHdopmaumoHHoe
B3aMMOAENCTBME B CUCTEME, ynpasfieHne. Pa3oMKHyTble M 3aMKHYTble CUCTEMBbI
ynpaesneHus. MatemaTtndeckoe 1 KOMMNbOTEPHOE MOAENUPOBAaHME CUCTEM YNpaBreHns.

MATEMATUYECKWME OCHOBbI NH®OPMATWKA
TEKCTbIl U KOOMPOBAHUE. NMEPEOAYA OAHHDBIX

3HaKun, curHanbsl 1 CUMBOSbI. 3HAKOBbIE CUCTEMBI.

PaBHOMepHblE U HepaBHOMEpPHbIe Koabl. lNMpedukcHble koabl. Ycnosue daHo.
O6patHoe ycnosue ®aHo. ARropuTMbl  AEKOAUPOBAHUS MPU  UCMNONb30BaHUN
NPeMUKCHLIX KOOOB.

CxaTne AaHHbIX. Y4YeT 4acTOTHOCTM CMMBOMOB Mpu BbibOpe HepaBHOMEPHOro
koga. OnTumanbHoe KoauvpoBaHuMe XaddmaHa. VMcnonb3oBaHue nporpamm-
apxuatopos. Anroputm LZW.

Mepepaya gaHHbIX. ICTOYHUK, NPUEMHUK, KaHan CBA3W, CUrHan, kogupywowee u
gexkogupyollee yCTponCTBa.

MponyckHass  CNOCOBHOCTb M MOMEXO3alUMLIEHHOCTb  KaHana  CBSA3W.
KogunpoBaHune coobLeHnin B COBPEMEHHbIX CpeacTBax nepenayn AaHHbIX.

NckaxxeHne wuHdoOpmaumMm npu nepegade no kaHanam ceBasn. Kogbl C
BO3MOXHOCTbIO OBHapyXeHNA 1 ncnpasneHnsi oLNBOK.

Cnocobbl  3awmTbl  MHGOpPMauMKM, nepefaBaeMon MO  KaHanam  CBSA3W.
KpunTtorpadus (anroputmsel wndgposaHuns). CteraHorpagums.

ONCKPETU3ALINA

NamepeHnss w©n  guckpetmsauusa. Yactota U paspsgHOCTb  U3MEPEHUMN.
YHuBepcarnbHOCTb ANCKPETHOro NpeacTaBreHnst MHopmaumn.

[OuckpeTHoe npeacTaBnieHMe 3BYKOBbIX [AaHHbIX. MHorokaHanbHasi 3anuchb.
Pasmep danna, nony4yeHHOro B pesynbstaTe 3anucu 3Byka.

[nckpeTHOE nNpeacTaBfieHMe CTaTUYEeCKoOM W OUMHAaMUYECKOW rpadunyeckoun
MHopMauunn.

CxxaTve gaHHbIX Npu XpaHeHun rpacmnyeckon 1 3ByKOBOM MHAoOpMaLnu.

CUCTEMbI CHNCITEHNA

Csonctea NO3NUMOHHOM 3anucy Yucna: KormyecTBO uMdp B 3anucu, npusHak
AEeNUMOCTM YMcna Ha OCHOBaHWE CUCTEMbl CYUCIIEHMS.

Anroputm nepeBoga [OECATUYHOM 3anvcu 4ucrna B 3anncb B MNO3ULMOHHOWM
cuctemMe C 3adaHHbIM  OCHOBaHMeM. ANropuTMbl MOCTPOEHWUS 3anncu yucna B
NO3NLMOHHOW CUCTEME CYUCMEHUA C 3aaHHbIM OCHOBaHWEM W BblMUCIEHUSA Yucna no
CTpOKe, coAepxallen 3anncb 3TOro Yucra B MO3UUMOHHOM CUCTEME CYUCIIEHUS C
3alaHHbIM OCHOBAHUEM.

ApudmeTnyeckne OencTBUA B MO3ULMOHHBLIX CUCTEMAX CHUCTIEHUS.

KpaTkas n pasBepHyTad dopma 3anvcu CMeLLaHHbIX Yucen B MO3ULUOHHbIX
cuctemax cuucneHus. [lepeBod CMELWAHHOrO 4Yucna B MO3ULMOHHYKD CUCTEMY



CUYMCIrieHus € 3a4aHHbIM OCHOBaHMWEM.
MpeactaBneHne UenbiX W BeLECTBEHHbIX 4YMcen B MaMsATM KOMMbiOTepa.
KomMmnbloTepHasa apudmeTumka.

QIEMEHTblI KOMBUHATOPWUKW, TEOPUN MHOXECTB
N MATEMATUYECKOW NOMMKKN

Onepaunn  «OTpULAHUE», «KOHBIOHKUUSA», «OU3BIOHKUMS», «UMMNIMKaUUS»,
«9KBMBaneHuunsa». Jlormyeckne oyHKUUN.

3akoHbl anrebpbl  NOrMkKU. OKBMBANEHTHble nNpeobpas3oBaHUs  NOrMYECKUX
BblpaXXeHuW. Jlormyeckme ypaBHeHUS.

[MocTpoeHne nOrm4yeckoro BbIpaXeHUs C AdaHHOM Tabnuuen WCTUHHOCTW.
[n3bIoHKTMBHAA HopManbHas oopma. KOHBIOHKTUBHAA HopMarbHas doopma.

INlornyeckne anemeHTbl KomnbloTepoB. [locTpoeHne cxem U3 6a30BbiX
NOTMMYECKNX INTIEMEHTOB.

[AnckpeTHble uWrpbl [ABYX WIMPOKOB C MOSHOW WHopMaunen. BbiurpbiHblie
cTpaTernu.

OVUCKPETHBLIE OB BbEKTHI

PeweHne anroputMmnyecknx 3agad, CBs3aHHbIX C aHanuM3om rpados (NpuUMepsbl:
NOCTPOEHNSs  ONTMMAanNbHOrO  MNyTM  Mexay  BepwunHamMu  OpPUEHTUPOBAHHOIO
aumknuyeckoro rpadpa; onpegeneHus KonuyectBa  pasfnuyHbIX  MNyTen  mexay
BEpLLUMHAMM).

O6xop y3noB gepeBa B rnybuHy. YnopsaoveHHble AepeBbs (OepeBbs, B KOTOPbIX
ynopsaodeHbl pebpa, BbIxoadalume n3 ogHoro yana).

Mcnonb3oBaHue OepeBbeB MpU peLleHUn anropuTMuYeckux 3agad (npumepsbl:
aHanu3 paboTbl PeKYpPCUBHbIX anropuTtMoB, pas3bop apudMeTUyecKMX U NOrm4ecKmnx
BblpaxkeHun). bBuHapHoe aepeso. Vicnonb3oBaHue AepeBbeB Mpy XpaHEHUU AaHHbIX.

Wcnonb3oBaHne rpadoB, AepeBbeB, CMUCKOB MpuM OnucaHumM OObekToB U
NpoLEeCcCOB OKpYXaroLLlero Mmpa.

ANMTOPUTMbI U QNTEMEHTbI MPOIrPAMMUPOBAHUA
ANMTOPUTMbI U CTPYKTYPbI JAHHbLIX

AnropuTmbl, CBA3aHHbIE C AENUMOCTbLIO Lenbix Yncen. Anroputm EBknnga ons
onpeaenenns HOL aByx HaTypanbHbIX Yncen.

ANropuTMbl  IMHENHOW (O4HOMNPOXOAHOM) 06paboTkM nocnegoBaTenbHOCTH
yncen ©6e3 WUCNOMNb30BaHMS AOOMNOSIHUTENBHOW NaMATW, 3aBUCALWLEN OT  OfWHbI
nocrnefoBaTeribHOCTU (BbIYMCINEHNE MaKCUMyMa, CYMMbl; JIMHEWHbIA MOWUCK U T.M.).
O6paboTka aneMeHTOB nocnefoBaTeNbHOCTN, YOOBMETBOPSKOLWMX OnNpeaesieHHoMY
YCNOBWUIO (BblYMCNEHNE CYMMbI 3a4aHHbIX 3IEMEHTOB, UX MakCuMyma u T.n.).

Anroputmbl  06paboTkn maccueoB. [lpumepbl: nepecTaHOBKa 3f1EMEHTOB
AAaHHOro OAHOMEPHOro Maccuea B 0OpaTHOM NOPSAKE; UMKINYECKUA COABUTN 3NIEMEHTOB
MaccuBa; 3arnoflHeHMe [OBYMEPHOro0 YMCMOBOrO MaccmBa MO 3afaHHbIM NpaBunaw;
MOWCK 3NeMeHTa B ABYMEPHOM MacCUBE; BblYMCIEHME MAKCUMyMa U CYMMbl 9N1EMEHTOB
OBYMepHOro maccmea. BctaBka n yganeHne anemMeHToB B MaccuBe.

PekypcuBHble anropuTMbl, B YaCTHOCTU: HaXOXOeHue HaTypanbHOW U Lerioun
CTEMNEHN 3a4aHHOro HEHyNeBOro BELLECTBEHHOIO 4MCra; BblUMCIiEHME haKTOpUanos;
BblYMCIIEHME N-TO  3NIeMEeHTa pPEKYPPEHTHOM MOCnenoBaTenbHOCTU  (HanpuMmep,
nocnegosaTenbHocTn ®uboHayun). llocTpoeHne wn aHanua gepeBa PeKypPCUBHbBIX
BbI30BOB. BO3MOXXHOCTb 3anmcu pekypCUBHbIX anropuTtMoB 6e3 SIBHOTO MCMNOfb30BaHNA
pekypcuun.

CopTupoBka OgHOMEpPHbIX MaccuBoB. KBagpaTudHble anropuTMbl COPTUMPOBKU
(Nnpumep: copTupoBKa ny3blpbkoM). CnunsiHne AByX OTCOPTUPOBAHHBLIX MAacCUBOB B OAWH



6e3 ncnonb3oBaHsi COPTUPOBKW.

AnroputMbl aHanusa OTCOPTMPOBAHHbLIX MaccuBoB. PekypcuBHas peanusaums
COPTUPOBKM MaccuBa Ha OCHOBE CINAHUA OBYX €ro OTCOPTUPOBAHHbBIX (PParMeHTOB.

AnNropuTtMbl aHanuMsa CUMBOJIbHbLIX CTPOK, B TOM 4YMUCre: MoAcyeT KonmyecTBa
NOSIBNEHUN CMMBONIa B CTPOKe; pas3bueHme CTPoKM Ha crnoBa No npobenbHbIM
CMMBOMaM; NOMCK NOACTPOKM BHYTPU AAHHOW CTPOKK; 3aMeHa HangeHHOW NOACTPOKM Ha
OPpYryto CTPOKY.

lMocTpoeHne rpaduka QyHKUMK, 3a4aHHOW (opMyron, nporpamMmMon  unu
Tabnuuen 3Ha4YeHNN.

ANroputMbl  NPUBIMKEHHOTO pPELLUEHUS ypaBHEHUMA HaA [aHHOM OTpeskKe,
HanpumMmep, METOAOM [JeneHna oTpe3ka nononam. AnroputMbl  NPUBAMKEHHOro
BblMMCNEHUA ONAVH U Nnowagen, B TOM 4ucne: npubnmikeHHoe BblYMCIIEHME ANUHbI
MAIOCKON KPMBOW MyTEM anmnpoKCUMauun ee FfoMaHoW; NpUBNMKEHHbIM noacyeT
MeTo4OM Tpaneuun nnowagum nog rpadukom  pyHKUMKM, 3agaHHOW  opMyIion,
nporpamMmmon nnun Tabnuuen 3HadeHui. MNMpnbnmxkeHHoe BblYMCNEHNE nowanun urypol
MeTogom MoHTe-Kapno. lNocTpoeHne TpaekTopun, 3agaHHbIX Pa3HOCTHbIMU CXeMaMW.
PeweHne 3agady  ontumusauuun.  ANropuTMbl  BblYUCIIUTENBHOW  FEOMETPUN.
BeposTHOCTHbIE anropuTMbl.

CoxpaHeHne K1 UCMONb3OBaHME MPOMEXYTOYHbIX pesynbTtaTtoB. MeToq
OVNHAMNYECKOro NPorpaMmMmUpoOBaHuS.

lMpencrtaBneHne o CTPyKTypax AaHHbIX. [1pumepbl: cnvcku, crnoBapu, OepeBbs,
oyepeaun. Xaw-tabnumupl.

A3bIKN MPOMPAMMUPOBAHNA

Mognporpammbl  (Npoueaypbl,  yHKkuuKn).  [lapameTpbl  nognporpamm.
PekypcuBHble npoueaypbl U yHKUNN.

ITornyeckne nepemeHHble. CUMBOSbHbIE U CTPOKOBbIE NepemMeHHble. Onepauum
Haj cTpoKamMu.

[BymepHble maccusbl (MaTpuupbl). MHOroMepHble MaccuBbl.

CpeacTtBa paboTbl C AaHHbIMUM BO BHELUHeN namaTtu. ®annbl.

MogpobHoe 3HAaKOMCTBO C OOHUMM M3 YHMBEPCasbHbIX MPOLEOYPHbIX A3bIKOB
nporpamMmmupoBaHns. 3anucb anropuTMUYECKMX KOHCTPYKUMA M CTPYKTYP OaHHbIX B
BblOpPaHHOM A3blKe nporpaMmMupoBaHus. O630p npoueaypHbIX A3bIKOB
NporpaMmMupoBaHus.

[MpencraBneHne o CUHTaKCUCe N CEMaHTUKE A3blka MPOorpamMmMmnpoOBaHnS.

PA3PABOTKA NMPOIrPAMM

OTanbl peleHns 3aay Ha KoMMbloTepe.

CTpykTypHOE nporpammupoBaHue. [NpoBepka yCrnoBUS BbINOMHEHUS LMKNA A0
Hayana BbINOMHEHNS Terna LMKra W nocre BbIMOMHEHUS Tena uukna: nocTycrosue u
npegycrosune unkna. IuBapuaHT umkna.

MeToabl NPOEKTUPOBAHMS MPOrpaMMm «CBEPXY BHU3» WU  «CHU3Y BBEPX).
PaspaboTka nporpamm, NCNoNb3yoLWmMx NognporpamMmmbi.

BubnuoTekn nognporpaMmm 1 nx UCMorib3oBaHUE.

WHTerpupoBaHHass cpega pas3paboTkum nporpaMmbl Ha BblIGpaHHOM  A3bike
nporpammupoBaHnda. [lonb3oBaTenNnbCkMM  UHTEPENC  UMHTErpupoOBaHHOW  cpenbl
pa3paboTkn nporpamm.

MoHaTne 06 O6BLEKTHO-OPUEHTUPOBAHHOM nporpaMMmmpoBaHun. OBBLEKTbI ©
knaccel. MIHkancynauma, HacnegosaHue, NonMMopgusm.

Cpeabl 6bicTpon paspaboTku nporpamm. [paduyeckoe MNpoekTUMpoBaHne
nHTepderca nonb3oBaTens. Vicnonb3oBaHme moaynen (KOMNOHEHTOB) Npu pa3paboTke
nporpamm.



OQJIEMEHTbBI TEOPUW AJTTOPUTMOB

dopmanusauma noHaTusa anroputMma. MawuHa TelopuHra — npumep abCcTpakTHOM
YHUBEpPCanbHOM BblYMCAnTeNbHON Mogenn. Tesanc Yépya—TblopuHra.

[pyrve yHuBepcarbHble BblMUCIUTENbHbIE MOogenu (npumep: mawwuHa [locTta).
YHuBepcanbHbI  anroputMm. BblumcniMmble M HeBbluMCMMbIE dyHKUMK. [1pobnema
OCTaHOBKN N ee Hepa3peLuMMOoCTb.

ABCTpaKTHble YHMBEPCarnbHble NOpoXAaloLwme Moaenu (NpumMmep: rpammMmaTkin).

CrnoXHOCTb  BbIYUCMEHUA: KOMMYECTBO BbLIMNOMIHEHHbLIX Onepauun, pasmep
Mcnonb3yemMon namsaTu; X 3aBUCUMOCTb OT pa3Mepa MCXOOHbIX AaHHbIX. CrOXHOCTb
anropuTma copTupoBku cnusHmem (MergeSort).

Mpumepbl 3agay aHanu3a anropuTMOB: onpeferieHne BXOAHbIX AaHHbIX, Mpu
KOTOpbIX anroputM AaeT yKkasaHHbIA pe3ynbTaT; onpegeneHne pesynbtata anropytma
6e3 ero NOMHOro NOLWaroBOro BbIMNOSIHEHWS.

[okasaTenbCTBO NPaBUibHOCTU NPOrpaMm.

MATEMATUYECKOE MOLOEJIMPOBAHUE

MpakTnyeckas paboTta C KOMMbIOTEPHOM MOAENb NO BblbpaHHON Teme.
MpoBegeHve BbIYUCTIUTENBHOIO 3KCNepuMeHTa. AHanus AOCTOBEPHOCTM
(npaBaonogobus) pesynsTaTtoB KOMMNbIOTEPHOIO AKCNEPUMEHTA.

MpeactaBneHne pesynbTatoB MOLENUMPOBaHWA B Buae, YyaobHom Aans
BOCNpUATMA 4YenoBekoM. [padumyeckoe npeactaBneHne OaHHbIX (Cxembl, Tabnuubl,
rpadoukn).

[MocTpoeHne maTeMaTU4ECKNUX MoLENEN AN peLLEHN NPpaKTUYECKNX 3agav.

MmutaumoHHoe  mopenupoBaHve. MopgenvpoBaHne  CUCTEM  MacCOBOTO
obcnyxusaHus.

Mcnonb3oBaHne [UCKpeTM3auun M YUCNEHHbIX METOLOB B MaTemMaTU4eCKOM
MOAENMPOBaHMN HEMPEPbLIBHbLIX MPOLECCOB.

KoMmnbloTepHbI  (BUpPTyaribHbIM) M MaTepuasrbHbli - MPOTOTUMbI  U3OENNS.
Mcnonb3oBaHue y4ebHbIX CMCTEM aBTOMATM3MPOBAHHOIO NPOEKTUPOBAHNA.

NMHPOPMALUMOHHO-KOMMYHUKALIMOHHBIE TEXHOJTOIM M
N NX NCMNOJIbSOBAHUE OJ1A AHAJTM3A OAHHbBIX
AIMMAPATHOE N NMPOIMrPAMMHOE OBECINEYEHUME KOMIMBKOTEPA

AnnapaTHoe obecne4veHne KomnbioTePOB. [epcoHanbHbIM KOMMNbLIOTEP.

MHoronpoueccopHble  cuctembl.  CynepKkomMnbloTepbI. PacnpegeneHHble
BblYMCNUTENbHbLIE CUCTEMbI M 0BpaboTka GonblumMx AaHHbIX. MobunbHbIE UMdPOBLIE
yCTpOMCTBA WU UX pPONb B  KOMMYHMKauusX. BCTpoOeHHble  KOMMbOTEpHI.
MukpokoHTponnepbl. PO6oTuanpoBaHHble NPOM3BOACTBA.

CooTBeTCTBME KOH(pUrypaumMm KOMMbHOTEpPA pellaemMbiM 3agadam. TeHaeHuuu
pasBMTMSA annapaTtHOro obecneyeHnsa KOMMNbITEPOB.

MporpammHoe obecneyveHne ([MO) KOMMNBIOTEPOB W KOMMBbIOTEPHLIX CUCTEM.
Knaccudmkaums nporpammHoro obecneyenunsa. MHoroobpasme onepaunoHHbIX CUCTEM,
nx yHkumn. NporpammHoe obecneyeHne MobUnbHbIX YCTPOWUCTB.

Mogenb WHMPOPMAUMOHHOM CUCTEMbI «KNUEeHT—cepBep». PacnpeneneHHble
MOAENMN  MOCTPOEHUs  MHGOPMALMOHHBIX cucTeM. Mcnonb3oBaHne  obnayvHbix
TexHonorni o6paboTkM AaHHbIX B KPYMHbBIX MHPOPMALNOHHbBIX CUCTEMAX.

WMHcTannauua u agenHcTannauus nporpammHoro obecneveHus. CuctemHoe
aAMWHNCTPUPOBAHME.

TeHaeHUnn pasBuTrs KOMNbIOTEPOB. KBAHTOBLIE BbIYNCIIEHNS.

TexHnka 6e3onacHOCTM KW npaBuna paboTbl Ha KomnbioTepe. [urmeHa,
9proHoMuKa, pecypcocbepexeHune, TexHonormyeckne TpeboBaHus Npu aKcnnyaTaumm



KOMMNbOTEPHOro paboyero mecra.

[MpuMeHeHre cneunanu3MpoBaHHbIX NporpamMm Ans obecneyvyeHns ctabunbHon
paboTtbl cpeactB WKT. TexHonorus npoBeaeHuss npodmnaktuyeckux paboT Hapg
cpeacteamu UKT: guarHocTnka HemcnpaBHOCTEMN.

noaroToBKA TEKCTOB N AEMOHCTPALUMOHHBIX MATEPUAJTIOB

TexHonormm co3gaHnst TEKCTOBbIX JOKYMEHTOB. BcTaBka rpadmyecknx o6beKkToB,
Tabnuu. cnonb3oBaHue rotToBbiX WAa6NOHOB 1 co3gaHne COOCTBEHHbIX.

CpenoctBa novicka 1 3aMeHbl. CucTeMbl NpoBepkn opdorpadoum 1 rpaMmMmaTUku.
Hymepauua cTtpaHuy. PaspaboTka rMnepTekCcToBOro [OOKYMEHTa: onpeaeneHue
CTPYKTYpbl JOKYMEHTa, aBToMaTuyeckoe (popmmpoBaHue Crvcka unnoctTpaunmn, CHOCOK
N uMTaT, CnmMcka ucnonb3yemMon nutepaTtypsbl u Tabnuu. bubnunorpadudeckoe onucaHve
AokymeHToB. KonnektneHas paboTta ¢ AoKymeHTamu. PeLeH3npoBaHme TekcTa.

CpeacTBa co3gaHusa U pefakTupoBaHUst MaTeMaTUYeCKNX TEKCTOB.

TexHnyeckne cpenctBa BBoda TekcTa. PacnosHaBaHve Tekcta. PacnosHaBaHue
ycTHOM peyun. KomnbioTepHasa BepcTka TekcTa. HacTonbHO-M3gaTenbLckme CUCTEMBI.

PABOTA C AYONOBU3YAJTbHbIMW OAHHBLIMA

TexHudeckne cpeactea BBoAa rpadumyecknx wmsobpaxenun. KagpupoBaHue
n3obpaxennn. LiBetoBble Mogenu. Koppekuuss unsobpaxenun. Pabota ¢
MHOMOCMOVHbLIMU U300paXXeHUsIMI.

Pabota ¢ BektopHbiIMM rpaduyeckumm  obbektamn. [pynnupoBka U
TpaHcdhopmauus 0O bLEKTOB.

TexHonoruu Beoga 1 06paboTku 3BYKOBOW U BUAEONH(POPMaLINW.

TexHonorun umdpoBOro MOAENMPOBaHUSA U NPOEKTUPOBAHUA HOBbIX U3OENUMN.
CuctemMbl aBTOMaTM3MPOBAHHOIO NPOEKTUPOBaHUSA. PaspaboTka NpocTENLLNX YepTexXen
Jetanem n ysnoB C UCMNONb30BaHWEM MNPUMUTMBOB CUCTEMbI aBTOMaTU3NPOBAHHOIO
NpoeKkTnpoBaHnsa. AoanTuBHble TexHonornn (3D-nevaTs).

QJIEKTPOHHbIE (OMHAMWYECKWE) TABJIMLbI

TexHonorma o6paboTkm ymcnoBor uHgopmauun. BeBog wn pepgakTtupoBaHue
AaHHbIX. ABTo3anonHeHue. ®opmaTtumpoBaHne syeek. CTaHOapTHble OyHKUMU. Buabl
CCbINOK B hopmynax. dunbTpaums n cCopTUPOBKa AaHHbIX B Anana3oHe unu tabnuue.
KonnektusHas pabota ¢ AgaHHbIMW. [MoaknoYeHne K BHELWHUM JaHHbIM U UX UMMOPT.

PelieHune BbluMCNNTENBHBLIX 3a4a4 U3 pasnuyHbIX NpeaMeTHbIX obnacTten.

KomnbloTepHble cpeactBa npeactaBrieHns M aHanumsa faHHbIX. Busyanusaums
OaHHbIX.

BA3bl JAHHbLIX
lMoHsaTMe n HasHaveHne 6a3bl gaHHbiX (ganee — B[L). Knaccudpwmkauma BL.
Cuctewmbl ynpaenexusa b1 (CYB[). Tabnuupsl. 3anucek n none. Knoyesoe none. Tunbl
AaHHbIX. 3anpoc. Twunbl 3anpocoB. 3anpocbl ¢ napameTpamu. CopTupoBKa.
dunbTpayus. Belumncnaemole nong.
®opmbl. OTUETHI.
MuorotabnuyHble Bl. Ceasun mexay Tabnuuamn. Hopmanusauus.

MoAroToBKA M BbINMOJIHEHME NCCJIEAOBATEJIBCKOIO NMPOEKTA

TexHonorns BbINOSIHEHUST MCCreaoBaTENbCKOrO MpPOeKTa: MOCTaHOBKa 3agauyw,
BbIOOp METOAOB MCCreaoBaHUs, COCTaBNEHME MNpoekTa M nnaHa paboT, noaroToBKa
MCXOOHbIX AaHHbIX, NPOBeAEHME uccrneaoBaHns, oopmMmynupoBka BbIBOLOB, NOLAIOTOBKA
oTyeTa. Bepudukaums (npoBepka HageXHOCTU U COrMacoBaHHOCTU) UCXOAHbLIX OAHHbIX
n Banuaauus (NnpoBepka AOCTOBEPHOCTUN) pe3ynbTaToOB UCCEea0BaHUS.



Cratuctuyeckast obpabotka gaHHbIXx. ObpaboTka pe3ynbTaToB 3KCNEPUMEHTA.

CUCTEMbI NCKYCCTBEHHOIO MHTEJIJIEKTA N MALWMHHOE OBYYEHUE
MawwnHHoe oOyyeHne — pelueHue 3agayv pacno3HaBaHuA, Knaccudukauum u
npeackasaHns. VICKyCCTBEHHbIN MHTENNEKT. AHaNU3 JaHHbIX C NPUMEHEHMEM METOO0B
MaLLMHHOrO 06yYeHus. QKCnepTHbIE N pekoMeHAaTeNbHbIE CUCTEMBI.
Bonbwune paHHble B npupoae M TeXHUKe (FeHOMHbIe [aHHble, pe3ynbTaTbl
PU3NYECKNX IKCNEPUMEHTOB, WHTEPHET-AAHHbIE, B YaCTHOCTM AaHHble COuManbHbIX
ceTten). TexHonormm nx obpaboTkmn N XpaHeHUs.

PABOTA B MHPOPMALMOHHOM MNMPOCTPAHCTBE
KOMIMbKOTEPHBIE CETU

MpHUUNBLI NOCTPOEHUS KOMMBIOTEPHBIX CceTen. AnnapaTHble KOMMOHEHTbI
KOMMbIOTEPHBLIX ceTen. [1poBoaHbIe 1 6ecnpoBOAHbIE TENEKOMMYHUKALMOHHbIE KaHanbl.
CeteBble npoTokonbl. [lpuHUMNBI  MexceTeBoro B3ammogencTeusi. CeTeBble
onepauuoHHble cuUCTeMbl. 3adavyM CUCTEMHOrO agMWHUCTPUPOBAHUSA KOMMbIOTEPOB U
KOMMbIOTEPHbIX CETEMN.

NHuTepHeT. Agpecaumns B cetn NHTepHeT (IP-agpeca, macku nogcetn). Cuctema
OOMEHHbIX UMEH.

TexHonorna WWW. bpay3sepebl.

Be6-cant. CtpaHuua. Bsanmopgencrtsume Beb-CTpaHuubl C CepBepoOM. HA3blK
HTML. InHamunyeckmne cTpaHuLbl.

PaspaboTtka Beb-cantoB. A3bik HTML, kackagHble Tabnuubl ctunen (CSS).
Onnamunyeckmn HTML. PasmelleHne Beb-canTos.

Mcnonb3oBaHne cueHapmeB Ha a3blke Javascript. ®opmbl. [loHATME O
CepBepPHbIX A3blkax NPorpaMMmnpoBaHus.

CeTteBoe xpaHeHue gaHHbiX. O6nayvHble cepBuUChHI.

OEATENBbHOCTb B CETU MHTEPHET

PacwupeHHbln nouck nHgopmaummn B cetn VIHTepHeT. Mcnonb3oBaHne A3bIKOB
NOCTPOEHNS 3anpoCoB.

Opyrme Bugbl geatenbHoctn B cetn WHTepHeT. Cepsucbl WHTepHeTa.
[(eonokaumMoHHble CEpPBUCHI peanbHOro BpeMeHu (nokaums MobunbHbIX TenedoHOoB,
onpegeneHve 3arpyXeHHoCTW asTomarucTpaned wu T.N.); WHTEPHEeT-TOProsns;
GpoHupoBaHne 6uneTtoB wn roctmHuy M T.n. O6nadHble Bepcun NpUKNaaHbIX
NPOrpaMMHbIX CUCTEM.

HoBble BO3MOXHOCTM UK nepcnekTuBbl pa3sutna KVHTepHeTa: MOOMMABHOCTb,
obnayHble TexHonoruu, BupTyanu3auus, coumanbHble CepBUChbl, AOCTYMNHOCTb.
TexHonormn  «/HTepHeTa Belwen». PasButMe TEXHONOrMM  pacnpegesieHHbIX
BbIYMCIEHUN.

COUNATIBHAA MHOOPMATUKA

CoumanbHble ceTn — opraHu3auus KONMeKTMBHOMO B3aMMogenctena n obmeHa
AaHHbIMK. [Mpobnema nOANUHHOCTU MNOSTYYEHHOW WHdOPMauuK. [oCyaapCTBEHHbIE
9NEKTPOHHblIe  cepBuUCbl M ycnyrn.  MobunbHble  npunoxeHunsa.  OTKpbITble
obpasoBaTtenbHble  pecypcbl.  WHMopmaumoHHas  kynbTypa. WMHMOpMaUMOHHbIE
NPOCTPaHCTBA KOMMEKTUBHOrO B3ammoaencTemsa. CeTeBon 3TUKET: NpaBuna noBegeHus
B KnbepnpocTpaHcTBe.

Crangaptmnsauusa n ctaHgapTbel B cpepe nHpopmatnkm n UKT gokomnboTepHON
apbl (3anucb uucen, andaBuTOB HaUMOHamnbHbIX A3blkOB, ©OmMbnMoTeyHoro u
n3gaTenbCcKoro gena v ap.) U KOMMbTEPHOM 3pbl (A3bIKM MPOrpamMMmnpoOBaHnS).



NMHOOPMALUMOHHAA BE3OIMNACHOCTDb

Cpeacrtea 3awuTbl MHGOPMaLMM B aBTOMATU3MPOBAHHbLIX WMH(OPMAaLMOHHbBIX
cuctemax (AUVC), KOMNbIOTEPHBIX CeTAX MU KomnbloTepax. Obwmne npobnembl 3alwmThbl
MHpopMauun n umHpopmaumoHHon 6GesonacHoctn AWC. KomnbloTepHble BUPYCbl U
BPeOOHOCHbIe NporpamMmsl. Micnonb3oBaHne aHTUBUPYCHbLIX CPEaCTB.

OneKTpoHHas NoANnUCb, CepTUUUNPOBaHHbIE CanlTbl U AOKYMEHTbI. [MpaBoBLIe
HOPMbl  UCMOSIb30BaHUSA KOMMbLIOTEPHLIX nNporpamMm U pabotbl B WHTepHeTe.
3akoHogaTenbcTBo PP B 06nactu nporpaMmMHoro obecneveHums.

TexHOreHHble M 9KOHOMWYECKME Yrpo3bl, CBA3aHHble C ucnonb3oBaHuem WKT.
lMpaBoBoe obecneyeHne nHpopmMaLmMOHHON 6e30MNacHOCTMW.

2. OCHOBHbIEe YME@HUSA U HaBbIKN

OK3aMeHyeMbI A0SMKEH 3HATL/MOHNUMATL/YMETb:

— KogupoBaTb W geKkogupoBaTb TEKCTbl MO 3a4aHHOM KOO4OBOW Tabnuue;
CTPOUTb HEpaBHOMEPHble KOoAbl, [JOnyckawuwue OAHO3HAYHOe [AeKoAMpOBaHue
coobuieHnn, ncnoneays ycnosmne ®aHo;

— CTPOUTb JIOMMYECKNE BbIPAXEHUS C MOMOLbLIO oOrnepauui OU3bIOHKLUKN,
KOHBIOHKLUKW, OTPULAHUS, UMNNUKaLMW, 3KBMBANeHUUU; BbINOSHATbL 3KBUBANEHTHbIE
npeobpasoBaHUs 3TUX BbIPAXXEHUN, NCNOSb3YA 3aKOHbI anredbpbl NOrnku (B YaCTHOCTH,
CBOMCTBA [OM3bIOHKLUMU, KOHBLIOHKUMW, npaBuna ge MopraHa, cBs3b umnnukauuun c
ON3BHOHKLMEN);

— CcTpouTb Tabnuuy WCTUHHOCTU 3a4aHHOIO  FIOTMYECKOro  BbIPaXXEHUS;
onpefensTb UCTUHHOCTb  BbICKa3blBaHUS, COCTABMIEHHOrO U3  3NeMeHTapHbIX
BbICKa3blBaHUA C TMOMOLUbLIO JIOTMYECKUX Orepauun, ecnu u3BeCTHa WCTUHHOCTb
BXOAALLMX B HErO 3NeMeHTapHbIX BbICKa3blBaHWUN;

— CTpOWUTb AEPEBO Urpbl NO 3agaHHOMY anropuTmy; CTPouTb U 0H6OCHOBbLIBaTb
BbIMIPbLILLHYO CTpaTerno Urphbl;

— 3anucbiBaTb HaTypalibHble 4YUCla B CUCTEME CHUUCIIEHUS C  [AaHHbIM
OCHOBaHUeM,;

— onucbiBaTb rpadbl C MOMOLLLID MaTpuUL CMEXHOCTU C YyKasaHueM AJIvH
pebep (BecoBbIX MaTpuUL);

— (opmanusoBaTb MNOHATUE  «anropuTM» C  MNOMOLLBKD  OOHOM U3
YHUBEpCanbHbIX MoAeNnen BblMUCNeHun (MawuHa TblopuHra, mawwuHa [locTta);
NoHMMaTb coaepkaHne Tesnca Yepya—TbHOpPUHra;

— MOHUMAaTb M MUCMNOMb30BaTb OCHOBHbIE MOHATUS, CBA3AHHbIE CO CIOXHOCTbIO
BbluncreHmn (Bpemsa paboTtbl M pasMep MCMNONb3yemMon namaTn npu  3adaHHbIX
MCXOAHBbIX [aHHbIX; acUMMTOTUYEeCKas CMOXHOCTb anroputMa B 3aBUCUMOCTM OT
pasmMepa UCXOOHbIX AaHHbIX);

— aHanuMsuMpoBaTb NPEOSIOKEHHbIN anropuTM, Hanpumep, onpenensTb, Kakue
pesynbTaTbl BO3MOXHbI NMPU 3alaHHOM MHOXECTBE WUCXOAHbIX 3HAYEeHUM U MPU Kakux
NCXOAHbIX 3HAYEHNAX BO3MOXHO MOSyYeHe yKasdaHHbIX pe3ynbTaTos;

— cos3fgaBaTtb, aHanuM3MpoBaTb M peanu3oBbIBaTb B BuAe nporpamMm 6as3oBble
anropuTMbl, CBSI3aHHble C aHanU3oM 3reMeHTapHbIX (PYHKUMIA, 3anucblo 4vucen B
NO3MLMOHHON CUCTEME CHUCIIEHUS, AENMMMOCTbBIO LenblX YnCen; NMHenHon obpaboTkom
nocrnegosaTesnibHOCTEN N MacCUBOB Yncern (B TOM YMcne anropuTMbl COPTUPOBKK);

— cosgaBaTb COBCTBEHHbIE anNropuUTMbl AMS peLleHns NpuknagHbIX 3a4ad Ha
OCHOBE N3YYeHHbIX anropuTMoB 1 METOO0B;

—  MNPUMEHSTb MNpWU pelleHun 3agdadvy CTPYKTYpbl OaHHbIX: CMUCKW, CIioBapu,
AepeBbsl, odepean; NPUMEHATb NPU COCTaBneHuM anroputmosB Ga3oBble onepaumn co
CTPYKTYpamu OaHHbIX;



—  WCMNONb30BaTb OCHOBHbIE MOHATUS, KOHCTPYKUMW W CTPYKTYpPbl AaHHbIX
nocrnegoBaTenibHOro NPOrpaMMMpPoOBaHNSA, a TaKKe npaBuia 3annucm 3TUX KOHCTPYKLNIA
N CTPYKTYpP B BblIOpaHHOM ANs n3y4yeHus A3blke NporpaMmMmMpOBaHus;

— ucnonb3oBaTb B MporpamMMax [aHHble pPasfnyHbiX TUMOB, MNPUMEHATb
cTaHgapTHble M COBCTBEHHbIE nognporpammbl Ans 06paboTKM CMMBOMBHBLIX CTPOK;
BbIMOMNHATE 06paboTKy [AaHHbIX, XPaHSALWMUXCA B BuMAEe MaACCUBOB pasfiIMyHON
pasmMepHOCTH; BbIOMpaTb TMN UMKNA B 3aBMCUMMOCTM OT pellaemMon noAsagadu;
COCTaBnsATb UMKIMbI C UCMOMb30BaHMEM 3apaHee OnpeaeneHHoOro MHBapuaHTa LMKNa;
BbIMOMNHATL 6a3oBble onepauunm C TEKCTOBbLIMW M OBOUYHbIMK bavnamu; BblOeNsTb
noasagayun, pelleHne KOTopbiXx HeobxoaMmMo AN pelleHusl NOCTaBfeHHOW 3aJaun B
nonHom ob6beme; peanu3oBbiBaTb pelleHuss noAas3ajady B Buae nopnporpamm,
CBsA3blBaTb NOANPOrpaMmbl B €4UHYKO NpOrpamMMy; UCNonb30BaTh MOAYMbHbLIN NPUHLMN
NOCTPOEHNS NPOrpamMm; NCNoNb3oBaTb GUBNNMOTEKN CTaHOAAPTHBIX NOANPOrpamMm;

—  NPUMEHSTb anropnTMbl NOMCKA N COPTUPOBKU NPU PeLLEHMM TUMOBLIX 3a4au;

— BbINOMNHATL OTNAgKy W TecTupoBaHue nporpamMm B BblOpaHHOM cpeae
nporpaMMnpoOBaHUS; MCMNONb3oBaTb Mpu  paspaboTke nporpamMm CTaHOapTHble
BuBNMoTEKN A3bIKa NPOrPaMMUPOBAHNA N BHELUHNE BUBNNOTEKN Nporpamm;

—  NOSIb30BaTbCA HaBblkaMn hopmanu3aunm 3agauu;

—  paspabaTtbiBaTb M UCMOMb30BaTb KOMMbIOTEPHO-MATEMATUYECKME MOLENMW;
aHanuanpoBaTb COOTBETCTBME MOLENN pearlbHOMYy OObEKTY UK npoLeccy;

— TMOHMMaTb OCHOBHblE€ MNPUHUMUNbI  YCTPOMCTBA W  (PYHKUMOHMPOBAHUSA
COBPEMEHHbIX CTaUNOHaPHbIX U MOBUIBbHBLIX KOMMBIOTEPOB; BbIOUpPaTbL KOHMUrypawmo
KOMMblOTEPA B COOTBETCTBMM C peLLaEMbIMN 3adavamu;

— MNOHUMAaTb Ha3Ha4eHne, a Takke OCHOBHbIE NPUHLMMbLI YCTPOUCTBA N paboTbl
COBPEMEHHbLIX OMEpPauUMOHHbIX CUCTEM; 3HaTb BWObl W Ha3HA4YeHWEe CUCTEMHOrO
nporpamMmmHoro obecneveHus;

— BnageTb NpuHUMNAMKM OpraHusauuMm mepapxmyeckmx damnnoBbiX CUCTEM W
MMeHOBaHMs (pannos; NCNonb30BaTh WabMOoHbI ANs oNUcaHna rpynnbl hannos;

—  WCMNONb30BaTb [AMHAMMYeckme (3NEKTPOHHble) Tabnuubl, B TOM 4ucne
dopmyrbl C MCNONb30BaHNEM abCOSOTHOM, OTHOCUTENBbHOM N CMELLAHHOW agpecaumn,
BblgeneHve AnanasoHa Tabnuubl M ynopsgovvMBaHue (COPTUPOBKY) €ro 9f1eMEeHTOB;
NOCTpOEHMe rpadnKkoB N guarpamm;

— BfageTb OCHOBHbIMW CBeAeHUsAMM O TabnuyHbIX (pensdumoHHbIX) Gasax
OaHHbIX, X CTPYKTYpe, cpeacTBax co3gaHna n paboTbl, B TOM YMcne BbINOSHATL OTO0p
CTPOK Tabnuupl, YOOBMNETBOPSOLWMX OMpedeneHHOMY YCrOoBMIO; onucbiBaTb ©6asbl
AaHHbIX M cpeacTBa AOCTYNa K HAM; HanoSTHATL pa3paboTaHHyto 6a3y AaHHbIX;

—  MOHMMAaTb CTPYKTYPY AOMEHHbIX MUMEH; NpuHumMnbl IP-agpecauun y3nos ceTu;

— npeacrtaBnATb  obwme NpuHUUNGLI  pas3paboTkm U PYHKLMOHUPOBAHUSA
NHTEPHET-NPUNOXEHUI (cantbl, 6Gnorn n ap.);

—  MNPUMEHSATb Ha npakTuke npuHUMNbLl obecneveHns MHEGPOPMaLMOHHOMN
6esonacHocTn, cnocobbl 1 cpeacTBa obecneyeHna HageXHoro (PyHKUMOHMPOBAHUSA
cpeactB UKT; cobniogaTte npn paboTte B cETU HOPMbI MHPOPMALMOHHOW 3TUKN 1 NpaBa
(B TOM YKncre aBTOpCKUE Npasa);

— cnepoBaTb OCHOBaM ©6e30MacHON M 3KOHOMWUYHOW paboThbl C KOMMNbOTEPaMM

N MOBMMBbHBIMK YCTPONCTBaMU; cobntogaTb CaHUTaApPHO-TMrMEHNYeCKMe TpeboBaHUsA Npu
paboTe 3a nepcoHasnbHbIM KOMMbLIOTEPOM B COOTBETCTBUM C HOPMaMW LEWCTBYHOLLMX
CaHlluH.
NPUMEHSATb KOAbl, UCNpaBnslowme OWnbKM, BO3HMKLIME MpU nepegade MHgopmMauuu;
onpenensitb NPOMYCKHYKD CMNOCOOHOCTE M MNOMEXO3alULEHHOCTb KaHana CBA3u,
NUCKaxxeHne mHdopmauum npu nepegade no kaHanam cCBA3M, a TakKkKe UCMonb3oBaTbhb
anropuTMbl CxaTusa gaHHblx (anroput™m LZW n gp.);



ncnonb3oBaTtb rpadbl, AepeBbsi, CMUCKM MpPU OMMCaHUM OOBLEKTOB M NPOLIECCOB
OKpy)XalLero Mmpa; Ucnonb3oBaTb NPegUKCHbIE OEPEBbA U OpYyrMe BuAbl AepeBbLEB
npw peLeHnn anropuTMMYEeCcKnx 3agad, B TOM YMCIe Npu aHanuae Kogos;

NPUBOAUTL NPUMEPBI Pa3fNINYHbIX anrOPUTMOB pPELLEHMS OAHOWN 3afayun, KOTOpbIe UMEKT
PasNUYHYIO CITIOXXHOCTb; MCMOMb30BaTh NOHATME NepebopHOro anropnTma;
MCNonb30oBaTb MOHATME YHMBEPCANbHOrO anropytMa W NpuBOAUTL  MPUMEPDI
anropuTMMYECKN HepaspeLnMbIX Npobnewm;

Mcnonb3oBaTbh MHPOPMALMOHHO-KOMMYHUKALNOHHBLIE TEXHOMOMMN NPU MOLENNPOBAHUN
N aHanuse NpoLEeCCOB U SBAEHUM;

OCO3HaHHO noaxoaunTb K Bblbopy WKT-cpeaocts m nporpammHoro obecneveHunsa nns
pelleHns 3agav;

NCNoMb30BaTb NakeTbl MpPorpamMm M cepBucbl 00paboTkn U NpeacTaBneHust JaHHbIX, B
TOM 4uUCre — cTaTucTudeckon obpaboTku;

MCnonb3oBaTb METOAbl MALUMHHOIO O0y4yeHnsa Npwu aHanuse LaHHbIX; UCMONb30BaTb
npeacraeBneHne o npobneme xpaHeHmst n 06paboTkM BONbLUMX OAHHbIX;

co3gaBaTb MHorotabnuyHble 6a3bl AaHHbIX; paboTe ¢ 6a3zamn AaHHbBIX U CNPaBOYHbIMU
cucTemMamm € NoMoLLblo Beb-nHTepdenca.

Mpumep KOHTPONbLHO-U3MEPUTENLHOro MaTepuana
(cobecenoBaHue)

1. Onepaumn  «OTpULAHUEY»,  KKOHBIOHKUMAY,  «OU3BIOHKUMS»,  «UMMNIMKaUUs»,
«9KBMBaneHuuns». Jlormyeckne yHKUUN.
2. 3apava.

Ha pucyHke npegcraBneHa cxema gopor, ceasbiBaowmx ropoga A, b, B, I, [, E, K, 3,
N, K, 1, M. Mo kaxgon [opore MOXHO OBUraTbCs TONMbKO B OAHOM HarnpasfeHuu,
YKa3aHHOM CTPEJIKOMW.

CKonbKo cyLecTByeT pasnuyHbIX nyter u3 ropoga A B ropog M, npoxogawmx yepes
ropog B?

b E

KpuTepun oueHKu oTBeTOB aGUTYpUEeHTOB Ha cobecefoBaHUN

73 - 100 6annoB, B TOM cny4ae, eciiu abUTYypPUEHT:

— 0obOHapyxuBaeT NofiHOe NOHUMAaHWE TEOPETUYECKOro MaTepumana, 3HaHNe OCHOBHBbIX
dopmy”n nHpopMaTuKn, yMeET NOATBEPANTL MX KOHKPETHBIMU NPUMEPAMU;

—  YMEEeT M3MOXUTb U KOPPEKTHO OLEHWUTb PasfMyHble MoAXOo4bl K Wn3naraeMomy
maTepuany, cnocobeH copmynmpoBaTb U Aoka3aTb COOCTBEHHYIO TOYKY 3PEHUS;
obHapyxunBaeT cBOOOAHOE BrageHne NOHATUNHBIM annapaToMm;



—  [AEMOHCTPUPYET FOTOBHOCTb MNPUMEHATb TEOpeTUYEeCKNe 3HaHUS B NPaKTU4eCKOW
OEeATENbHOCTY;

— MpuW OTBETE He MOBTOPSIET AOCMOBHO TEKCT y4yebHuKa, a ymeeT oTobpaTb rnaBHoe,
obHapyXmnBaeT CaMOCTOATESNIbHOCTb W apryMeHTUPOBAHHOCTb CYXAEHWUW, ymeeT
YCTaAHOBUTb CBSA3b MeXAy M3y4YaeMbiM U paHee U3ydeHHbIM MaTepuanom no Kypcy
nHgopmatukn n UKT, a takke ¢ matepmnanom, YCBOEHHbIM NPU U3YHEeHUU OPYrux
CMEXHbIX NPEeaMETOB;

— ymeeT pfenatb aHanui, o600weHnsas n CcoBGCTBEHHble BbIBOAbI MO 3adaHHOMY
BOMpOCY.

57 - 72 6anna B TOM cCnyyae, ecnv OTBeT YAOBMETBOPSET Ha3BaHHbIM Bbille

TpeboBaHUAM, HO aBUTYPUEHT:

— ponyckaeT OAHy Herpyoyt owmnbky unm He 6onee OByX HELOYETOB U MOXET MX
MCNpaBUT CaMOCTOATESbHO, N NPy HeBONbLIOW NOMOLLM NpenoaasaTens.

44 - 56 6annoB B TOM cry4ae, e€cnu abuTypueHT MOXEeT OpPUEHTMPOBATbCA B

TeopeTn4yeckoMm maTepuane; B LeNoM UMeeT npeacTtaBneHne 06 OCHOBHbIX MOHATUSAX

n3naraemomn Tembl, HO Npu OTBETE:

— ObBHapyxuBaeT oTaenbHble Npobenbl B YCBOEHUN CyLLECTBEHHbLIX BOMPOCOB Kypca
nHgopmatnkn un  UKT, He npenaTcTBylOwMe OanbHEWWEeMYy  YCBOEHUIO
NporpaMMHOro matepuana;

—  WCNbITbIBAET 3aTPYAHEHUS B MPUMEHEHUN 3HAHUK, HEOOXOAMMBLIX AONS pPeLueHuUs
3afay pasfuyHbIX TUMOB WM B NOATBEPXOEHUM KOHKPETHbIX NPUMEpPOB
NPaKTUYECKOro NPMMEHEHMS TEOPETUYECKOro MaTepmana;

— OTBEYaeT HEeMosiHo Ha BOMPOCHI, WAW BOCMPOM3BOOUT COAEpXaHue TeKcTa
y4yebHUuKa, HO He4OCTAaTOYHO NOHUMAET OTAENbHbIE NONOXKEHNS;

— oObHapyxuBaeT HeOoCTAaTOYMHOE MOHMMaHWEe  OTAENbHbIX  MOSIOKEHUK  MpU
BOCMpou3BedeHMn TekcTa y4vyebHuka, WM OTBeYyaeT HEMOSIHO Ha BOMpPOCHI
npenogasaTens, gonyckast oaHy-Ase rpyobie ownbku.

43 n MeHee 6annoB B TOM Crlydae, ecnu abuUTypUeHT:

— He 3HaeT M He MNOHUMAaET 3HAYUTESIbHYIO WM OCHOBHYK 4acTb MNPOrpamMHOro
MaTepuana B npegenax nocTaBfeHHbIX BOMPOCOB;

— unmMeeT cnabo chopmMmnpoBaHHblE U HEMOSHbIE 3HAHUA N HE YMEeeT NPUMEHATb MX K
peLLEHNIO KOHKPETHbIX BOMPOCOB M 3aay no obpasuy 1 K NpoBeAeHMUIO OMNbITOB;

— npwu oTBeTe (Ha 0OWH BOMpPOC) gonyckaeT bonee AByX rpybbix owmMbOK, KOTOpble He
MOXET UCnpaBuTb Aaxke npy NoMoLLM npenogasaTtens.

Mpumep KOHTPONBLHO-U3MEPUTENILHOIO MaTepuMana
(NMuCbMeHHbIU 3K3aMeH)
Ha pucyHke cxema popor H-ckoro panoHa mnsobpaxeHa B Buge rpadpa, B tabnuvue
coaepxartcs cBeAeHNs 0 NPOTSKEHHOCTU KaXK4oM N3 3TUX JOpPOr (B KnnomeTpax).
Homep nyHkTa
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Tak kak Tabnuuy M cxemy pucoBanuM Hes3aBMCUMO ApYyr OT Apyra, TO Hymepauus
HacenéHHbIX NyHKTOB B Tabnuue HuKak He cBa3aHa ¢ 6yKkBeHHbIMM 0D03HaYeHNsIMN Ha
rpadpe. OnpegenuTte, kakoBa CyMma NMPOTSHXKEHHOCTEN A0por U3 NnyHkTa b B NyHKT B 1 13
nyHkta [ B nyHKT [.

B oTBeTe 3anuwunTe Lenoe 4Yncro.

Orser:

Mwuwa 3anonHsn Tabnmuy MCTUHHOCTW nornyeckon dyHkumm F

~(y = (x =w))A(z > x),
HO ycnes 3anofHUTb NULb parMeHT 13 TPEX pasfiMyHbIX €€ CTPOK, AaXe He yKasas,
Kakomy cTonbuy Tabnuubl COOTBETCTBYET KaXaasa U3 NepeMeHHbIX W, X, V, Z.

F

1 1 1

0 0 1
0 1 0 1

Onpegenute, kKakomy cTonbuy Tabnuubl COOTBETCTBYET Kaxkaasi U3 nepeMeHHbIX W, X,

y, Z.

B otBete Hanuwwute 6ykBHl W, X, Y, Z B TOM nopsgke, B KOTOPOM uAyT
cooTBeTCcTBYHOWME UM cToNbUbI (CHavYana GykBa, COOTBETCTBYHOLLAA NEPBOMY CTONOUY;
3aTeM OykBa, COOTBETCTBYIOLLAss BTOpoMy cTtonbuy, u 1.4.). BykBbl B OTBETE NMLUTE
noapsaa, HAKaKkMx pasgenutenen mexay OykBamu CTaBuUTb HE HYXKHO.

Mpumep. dyHkumna F 3apaHa BbipaxeHnem —x\Vy, saBucAWMM OT ABYX NEPEMEHHbIX, a
parmMeHT Tabnuubl UMeeT cnegyowmnn sung,.

F
0 1 0

B atom cnyyae nepsomy cTonbLy COOTBETCTBYET NepemMeHHas y, a BTopoMy ctonbuy —

nepemMeHHas x. B oTBeTe crniegyeT Hanucatb: yX.
OTBeT:

B danne (cm. NMpunoxeHne 3agaHuve 3.zip) npuBenéH dparMeHT Ga3sbl JaHHbIX
«lMpoaykTel» O NOCTaBKax TOBapOB B MarasnHbl panoHoB ropoaa. basa gaHHbIX cocTouT
n3 Tpéx Tabnuy. Tabnuua «[BMXKeHue TOBapOB» COAEPXKMUT 3anMcu O MoCTaBKax
TOBaApOB B MarasuHbl B Te4eHne nepBoun gekaabl oHa 2021 r., a Takke MHopMaLnio o
npogaHHbIX ToBapax. lone Tun onepayuu copepXxuT 3HadveHue [locmyrnieHue nnu
[lpodaxa, a B cooTBeTcTBylOWEee none Kosuyecmeo yrnakogoK, wWm. 3aHeceHa
MHpopMaumna O TOM, CKOMbKO YMNakOBOK TOBapa MOCTYNUIO B MarasvH unm 6bino
nNpoAaHo B TedeHne AHS. 3aronoBoK Tabnuubl MMEET criefyowmi Bua.

KonuyectBo
ID ID Twvn Llena
Harta ApTuKyn yMNaKoBOK,
onepauuu MarasuHa onepauwuu T py6./wrT.

Tabnunua «ToBap» cCoOoepXUT MHAOPMaUU 06 OCHOBHLIX XapakKTEPUCTMKaX Kaxaoro
ToBapa. 3aronoBok Tabnuupbl MeeT CneayoLnin BUA.

KonunyecTtso B
ApTuKyn OTtpen HanmveHoBaHne En. nam. NocTtaBWmK
yrnakoBke




Tabnuua «MarasvH» cooepXuT WHpopMaunio O MECTOHaxXOXOEHUN MarasvHOB.
3aronoBok Tabnuubl MeeT crneayroLnn Bua.

| ID marasuHa | Paion | Agpec |
Ha pucyHke npuBefeHa cxema ykasaHHOW 6a3bl AaHHbIX.

.- - ’ o

JeneHne TOBAPOE MarazuH
% ID onepaumu — ¥ 1D marasuHa
Hata PaloH
ID marasvHa — Anpec
ApTHEYN —
Tun onepayuy p .
KonuyecTeo yNakosoK Tosap
Lena — '3 ApTHEYN
Otgen

HanmeHoEaHWE
EAMHKMLE M3MepeHMa
KonW4ecTED B yMakoBKe
MpoKnzEogUTENE

Mcnonb3ys nHdopmaumio n3 npvBef€HHOM 6asbl OaHHbIX, ONPedenuTe Ha CKOJbKO
YBENUYNNOCh KOMUYECTBO YMNaKOBOK SNUL, OWETUYECKUX, MMEKLMXCA B HanMyuu B
MarasmHax 3ape4yHoro parnoHa, 3a nepuog ¢ 1 no 10 NoHSA BKITIOYNTESBHO.

B oTBeTE 3anuwmMTE TOMLKO YMCHO.

Otser:

ﬂ,]‘lﬂ KOOWPOBaHUSA HEKOTOPOK NocrneaoBaTenbHOCTH, cocToswen ns éyks J1, M, H, 1,
P, pewwunn wucnonb3oBatb HepaBHOMEPHbLIA [OBOWUYHBIA KO, YOOBIETBOPSAHOLLMINA
YCIOBMIO, YTO HMKAKOE KOLOBOE CMOBO He SBMSIETCA Havanom gpyroro Ko4oBOro criosa.
9710 ycnoBne  obecnedMBaeT  BO3MOXHOCTb  OAHO3HAYHOW  pacLMdPOBKU
3akoaupoBaHHbIX coobweHunn. Ona 6yks JI, M, H wncnonb3oBanu COOTBETCTBEHHO
kopoBble crosa 00, 01, 11. Ona gByx octaBwwuxcsa 6yks 1 n P kogoBble cnosa
HEN3BECTHBbI.

YKaxuTe KpaTyanlee BO3MOXHOE KOAoBOe crnoBo Ans G6ykBbl [1, npn KOTOPOM Kopg,
OyneT yaoBneTBOpsATb yKa3zaHHOMY YyCnoBuio. ECnM Takumx KOAOB HECKOSbKO, yKaXuTe
Ko C HAMMEHbLUMM YUCITOBbIM 3HAYEHNEM.

OrtBerT:

Ha Bxog anroputma nogaérca HaTypanbHoe 4ncro N. AnroputM CTPOUT MO HEMY
HOBOE 4Yncno R criegyowmm obpasom.

1. CTpouTtcsa ABONYHas 3anucb Ynucna N.

2. K aTon 3anmcu gonucbiBatoTCs CnpaBa eLwe asa paspsaa no crneayrowemy

npasuny:

a) cknagbiBaloTCs BCe UM@pPbl ABOMYHOM 3anmcu 4Yucna N, U OCTaToOK OT AerieHus
CyMMbI Ha 2 oNUCbIBAeTCs B KOHeL, Ynucna (cnpasa).

Hanpumep, 3annce 11100 npeobpasyetca B 3anncb 111001;

6) Hag 3TOM 3anNUCbI0 NPOU3BOAATCS Te Xe AENCTBUS — cnpaBa AONUCbIBAaeTCs OCTaToOK
OT AeNieHnst CyMMbl €€ umdp Ha 2.
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MonyyeHHas Takum obpasom 3anucb (B HEW Ha ABa paspsga donblie, Yem B 3anucu
MCXOAHOro Yncna N) aBnseTcs 4BOUYHOM 3annChbio pe3yrnbTUpyoLero ymcna R.
YKaxuTe Takoe HauMeHbLuee 4Yncro N, Ang KOToporo pesynbTaT paboTbl

AaHHoro anroputma 6onble yncna 77. B otBeTe 370 Yncno 3anuwimTe

B AECATUYHON CUCTEME CUUCIEHMS.

OTBeT:

@ Onpepenute, npu KakoM HaubonblueM BBEAEHHOM 3HAYEeHWU MEepPeMEHHON S
nporpamma BbiBeAdeT umcno 64. [ina Bawero ygobcrea nporpamma npefcraBneHa Ha
YeTbIPEX A3bIKax MPOrpamMmmmnpoBaHuS.

Mackanb Python AnroputmMmnyeckumn A3bIK
var s, n: integer; s = int (input()) anr
begin s =s // 10 Hau
readln(s); n=1 uesg n, s
s := s div 10; while s < 51: BBOX S
n :=1; s =38 + 5 s := div (s, 10)
while s < 51 do n=mnx*2 n :=1
begin print(n) HI noka s < 51
s := s + 5; s (= s + 5
n :=n * 2 n :=n * 2
end; K1
writeln (n) BEIBOI N
end KOH
C++
#include <iostream>
using namespace std;
int main ()
{ 1int s, n;
cin >> s;
s =s / 10;
n=1;
while (s < 51) {s =s + 5;, n=n * 2;}

cout << n << endl;
return O;

}

OTBeT:

ﬂ,J'IFI XpaHeHMs1 NPOU3BONIBHOIO PacTpOBOro u3obpaxkeHus pasmepom 128 x 320
nukcenen oteegeHo 20 Kbanmt namsatn 6e3 yyé€ta pasmepa 3aronoBka havna. Ona
KOAMPOBaHMA LBeTa KaXaoro MUKCeNns WUCnosib3yeTcs OAMHAKoOBOE KONMUYeCcTBO 6w,
KOAbl MMKCemnen 3anucbiBaloTcsa B pann oauvH 3a gpyrum 6e3 npomexyTtkoB. Kakoe
MaKCMMasnbHOEe KONMMYECTBO LIBETOB MOXHO MCMOMb30BaTh B N306paxeHnn?

Otser:

Bce 4eTbipéxOykBEHHbIE CIOBaA, B COCTaBe KOTOPbLIX MOryT ObiTb TONbKO 6ykBbI J1, E,
M, Y, P, 3anncaHbl B andaBUTHOM NOpSAKe U NPOHYMepOoBaHbl, Ha4YnHas ¢ 1.
Hwxe npveeneHo Havano cnucka.
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Moa Kaknm HOMEepPOM B Cnncke MAET NEPBOE COBO, KOTOPOE HavnHaeTcs ¢ byksbl J17
OrtBerT:

@OTKpoMTe dann 9nekTpoHHOM Tabnuubl, codepXallel B KaKOOW CTPOKe Tpu
HaTypanbHbIX Ynucna (cm. NMpunoxeHue 3agaHue 9.zip). BoiscHUTE, Kakoe KONMYecTBO
TPOEK 4ucen MOXeT HABNATbCA CTOPOHaMW TpeyrosribHuKa, TO eCTb YOoBreTBopsieT
HepaBeHCTBY TPeyrorbHuKa.

B oTBeTe 3anuwmnTe TOMbLKO YUCHO.

OtBer:

C nomMoLLbio TEKCTOBOrO pedakTopa onpeaenuTe, CKONbKO pas, He cYMTas CHOCOK,
BCTpeyaeTcs cnoso «gonr» unn «Jonr» B Tekcte pomaHa B ctuxax A.C. lNywkuHa «
EBreHun OHervH» (cMm. MpunoxeHne 3apaHue 10.zip). pyrne opmbl crnoBa «4onry,
Takme Kak «gonrm», «gonrammy» wn T.4., yuuTbiBaTb He crnegyeT. B oTBeTe ykaxuTte
TOMbKO YMCIO.

Otser:

Mpn pernctpaumMm B KOMMNbIOTEPHOW CUCTEME KaXKAOMY OOBEKTY COomocTaBnseTca
noeHTUuKaTop, CocToAWwmnn n3 15 cMMBOMOB N codepXXallnn TONbKO CUMBOSIbI U3 8-
cumBonbHoOro Habopa: A, B, C, D, E, F, G, H. B 6a3e gaHHbIX ANg XpaHeHus1 cBeaeHWI
0 KakgoM oObekTe OTBeAEHO OOAMHAKOBOE U MMHMMANbHO BO3MOXHOE LENoe 4ncro
G6ant. MNpu 3TOM MCNONBL3YIOT MNOCMMBOSIBHOE KOAWPOBaHME WAEHTUMKATOPOB, BCE
CUMBOMbI KOOMPYIOT OAMHAKOBBIM W MWHMMAsbHO BO3MOXHbIM KONIMYECTBOM OWUT.
Kpome cobcTBeHHO umaeHTudukaTopa, ONsa KaXaooro obbekta B CUCTEME XpaHATCA
JONONMHUTENbHbIE CBEeAEHUS, AN Yero otBeaeHo 24 6anTta Ha oAuH OObEKT.
Onpegenute 06bEM namatn (B BanTax), HeobxoauMbIA ANs XpaHeHus ceegeHun o 20
obbekTax. B oTBeTe 3anuwimTe TOMNbKO Liefoe YNCNO — KONMYeCcTBO banT.

OTBeT:

WcnonHutens Pegaktop nony4aeT Ha BXO4 CTPOKY undp 1 npeobpas3oBbiBaeT €€.
Pepnaktop MOXeT BbINOMHATbL ABE KOMaHAbl, B 06enx komaHgax v u w obosHavalT
LenoYku undp.

A) samenntb (U, W).

OTa KoOMaHaa 3aMeHsieT B CTPOKEe MEPBOE CleBa BXOXAEHWE LENOYKM v Ha LEMOYKY w.
Hanpumep, BbiNONHEHNE KOMaHAbI

sameHnts (111,27) npeobpasyetr crpoky 051111508 cTtpoky 0527150.
Ecnu B cTpoke HET BXOXAEHUN LLENOYKN U, TO BbINOSIHEHME KOMaHAbI

3ameHUTb (U, W) He MeHsieT 3Ty CTPOKY.
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B) Hawnock (V).
OTa KkOMaHga npoBepsieT, BCTpeYaeTcd N Uenodka VU B CTPOKE WCMONHUTENS
Pe,u,aKTop. Ecnn oHa BCTpeyaeTcd, TO KOMaHOda BO3BpallaeT Jriorm4eckoe 3Ha4YeHune
«UCTUHa», B NPOTMBHOM CIly4ae BO3BpaLLaeT 3Ha4YeHne « noxby». CTpoka UCNONHUTENS
npu 3TOM HE N3MEHAETCA.
Lunkn
[TOKA ycrioBue
MOCJIeNOBATEJILHOCTE KOMAaHII
KOHEL TTOKA
BbINOJTHAETCA, NOKa ycrnoBme NCTUHHO.
B KOoHCTpyKUum
ECJIIN ycrnoBue
TO xomaHmal
VHAUE xomaH®OaZ

KOHEI ECIIN
BbINONHAeTCA komaHgal (ecnn ycrnoBuMe WCTUHHO) UM KomMaHga2 (ecnu ycnoswue
NOXHO).

Kakas cTpoka nonyyuTcs B pesyrnbTaTe NpUMEHEHUsA nNpuBeaEHHON HKe NporpamMmebl K
CTpoke, coctodwen n3 70 naywmux nogpag undp 8? B oTeeTe 3anuwinTte nonyyYeHHyo
CTPOKY.
HAYAIJIO
[IOKA Haumock (2222) WIM rHamnock (8888)
ECJIMI Hauock (2222)
TO BaMeHUTE (2222, 88)
MHAUYE samMeHUTH (8888, 22)
KOHEL ECJIN
KOHEL TTOKA
KOHEI
Orser:

Ha pucyHke npeacraeneHa cxema gopor, csasbiBatowmx ropoga A, b, B, I, [, E,
XK, 3, N, K, J1, M. To kaxgon gopore MOXXHO ABUraTbCA TONbKO B OAHOM HanpaBrieHun,
yKa3aHHOM CTpPEenKowu.

CKonbKO cyLecTByeT pasfnuyHbIX nyTer u3d ropoga A B ropog M, npoxogsawmx yepes
ropog B?

b E




OTBerT:

3Ha4eHne apudPMETUHECKOrO BbIpaXKeHUs
3:438 +2-423 +4204 345424 +1
3anucanM B CUCTEME CYUCNEeHus C ocHoBaHuMeM 16. CKOmnbKO 3Havawux Hynewn

COLEPXKNTCS B 3TOM 3anncm?
OTBerT:

Ha uucnoson npsamoit gaHbl asa otpeska: D = [17,58] n C = [29,80]. Ykaxute
HAUMEHbLLYI0 BO3MOXHYIO [MMHY Takoro oTpeska A, AONA KOTOPOro Jornveckoe
BblpaXkeHue

(x € D) > ((ﬂ(x € CO)A-(x € 4)) » =(x € D))

WCTUHHO (T.€. NPUHUMaET 3Ha4veHne 1) npy Ntobom 3Ha4YeHNN NEPEMEHHON X.
OtBer:

[16] AnropuTm BbiuMcneHns 3Hauvenust cdyHkumm F(n), rae n— HaTypanbHoe uucro,
3a7aH CneayoLWMMN COOTHOLLEHNSIMM:

F(n)=1npun =1;

F(n) =n+ F(n— 1), ecnn n 4éTHo,

F(n) =2+ F(n—2),ecniun > 1 v npu 9ToM N HEYETHO.

Uemy paBHoO 3HaueHue dyHkumn F(26)?
OtBeT:

B danne (cm. MpunoxeHue 3apaHne 17.zip) cogepxutca nocrnegoBaTenbHOCTb
Lenbix Yyncen. AnemMeHTbl NocnegoBaTeNlbHOCTU MOryT NPUHMMAaTL Lenble 3Ha4YeHust OT
—10000 go 10000 BkntouuTenbHo. Onpegenute M 3anuKTe B OTBETE CHavana
KONMYECTBO MNap 3f1eMEHTOB MOCNeanoBaTesNIbHOCTU, B KOTOPbIX XOTA Obl OAHO 4MCHO
aenvrtca Ha 3, 3aTeM MakCcUmMmaribHY U3 CyMM 3r1ieMeHTOB Takux nap. B gaHHou 3agade
noA napowv nogpasymeBaeTcda ABa MAyLWMX Nogpsaa dnemMeHTa nocrnegoBaTeibHOCTH.
Hanpumep, ona nocneaoBaTenbHOCTU U3 NMATU 3NIEMEHTOB:

6;2; 9; —3; 6 — oTBET:

Otger: | | |

[18] Keappat pasnuHosan Ha N X N knetok (1 < N < 30). Wcrnonnutens Po6ot
MOXET nepemeLlaTbCs NO KrneTkaMm, BbINOMHAS 3a OQHO NepeMelleHne OfHy M3 ABYX
KOMaHA: BnpaBo U1 BHU3. [1o komaHae BnpaBo PoboT nepemelLaeTcss B COCEAHIO
npaBylo KIeTKy, MO KOMaHAe BHU3 — B COCEOHIOK HWXKHIOKW. KBagpaT orpaHuyeH
BHELWHUMM CcTeHamun. Mexay cocegHMMWM KneTkamu KBagpata Takke MoryT ObiTb
BHYTpeHHue cTeHbl. CkBO3b CTeHy PoBoT nponTtu He MmoxeT. [epea kaxabiM 3anyckom
Pobota B kaxgom KneTke KBagparta NnexuT MoHeTa pgocTtoumHctBom oT 1 go 100.
MoceTnB kneTky, Po6oT 3abupaeT MOHeTy ¢ cobomn; 3TO TakkKe OTHOCUTCA K HaYanbHOM
N KOHEeYHOW KneTkam mappyTta PoboTa.
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Onpepenute MakcUMarnbHYyld U MUHUMAIbHYIO OEHEeXHble CYyMMbl, KOTOpble MOXeT
cobpatb Pob6oT, nponas 13 neBOM BEpXHEW KNEeTKU B MNpaByl0 HWKHIOW. B oTeeTe
yKaXkuTe [Ba Yncna — cHavana MakCumarnbHy CyMMY, 3aTeM MUHUMASbHYIO.
NcxoaHble OaHHble NpeacTaBnstoT cobov anekTpoHHyto Tabnuuy pasmepom N X N
(cm. MpunoxeHue 3apaHue 18.zip), Kaxxgas s4erika KOTOPOW COOTBETCTBYET KreTke
KBagpaTta. BHyTpeHHMe 1 BHELHME CTeHbl 0603HAYEHb!l YTOMWEHHBIMU JIMHUAMM.
lMpumep BXOOHbIX OaHHbIX:

1 8 8 4
10 1 1 3
1 3 12 2
2 3 5 6
[Nsi yKa3aHHbIX BXOAHbIX [AaHHbIX OTBETOM [OIKHA BbITb Napa yncen

Otger: | | |

,D,Ba urpoka, Nets u BaHs, urpatot B cnegyowyto urpy. lNepen nrpokamu nexuT
Kyda kamHen. rpoku xoasT no ovepeau, nepsbin xoa genaet [eTs. 3a oanH xoa urpok
MOXeT 406aBUTb B Ky4y OOUH KAMEHb U YBENUYUTb KONMYECTBO KAMHEN B Ky4e B ABa
pasa. [na Toro 4tobbl genatb XoAbl, Yy KaXOoro Wrpoka ecTb HeorpaHudeHHoe
KONUYEeCTBO KaMHEWN.

Wrpa 3aBepluaeTcs B TOT MOMEHT, KOrga KONMMYEeCTBO KaMHEW B Kyye CTaHOBUTCHA He
meHee 29. MoGeantenem cuymMTaeTcsi UFPOK, CAENaBLWNA NOCNEOHWI X0, T.e. NepBbIM
NOSTYYMBLUMIA Ky4dy, B KOTOopoun ByaeT 29 mnu 6onblle KamHen. B HavyanbHbIK MOMEHT B
kyde 6bino S kamHein, 1 < S < 28. bynem roBopuTb, YTO UIPOK MMEET BbIMIPbILLHYHO
cTpaTteruio, ecrnm OH MOXEeT BbiMrpaTb nNpu NobbIX Xxogax npoTuBHWMKa. OnucaTtb
cTpaTerMio Urpoka — 3HauuT onucaTb, KakoW Xo4 OH AOfKeH caenaTtb B Nniobon
cuUTyauun, KOTopasi eMy MOXET BCTPeTUTbCHA NpW pasfnnyHOW urpe npoTuBHMKa. B
onucaHue BbIUMPbILHOW CTpaTerMn He crnefdyeT BKYaTb XOAbl MUrparoLero no 3Toun
cTpaterMm urpoka, He sBndawlwmMeca Ans Hero 6e3yCrioBHO BbIUMPbIWHBIMK, T.€. He
ABMAKOLWMECH BbIUIPbILLHLIMU HE3ABUCUMO OT UrPbl NPOTUBHUKA.

Ykaxute Takoe 3HayeHue S, npu kotopoM [leTss He MOXeT BblUrpaTth 3a OAUH XO4, HO
npy ntobom xoae MNMetn BaHa MOXeT BbIMrpaTb CBOUM MEPBLIM XOL4OM.

Orser:

[ns vrpbl, onucaHHoi B 3aaaHumn 19, HakauTe ABa TakUX 3Ha4YeHusa S, Npu KOTopbIX
y lMeTn ecTb BbMrpbIWHAA cTpaTternsd, nNpu4émM OAHOBPEMEHHO BbIMOMHATCA ABa
yCIOBMUS:

- [MeTa He MOXeT BbIMrpaThb 3a OAWNH XOn;

- [leTa MoOXeT BbIMrpaTb CBOMM BTOPbIM XOO40M HE3aBMCMMO OT TOro, Kak byaeT xoauTb
Bans.

HangeHHble 3Ha4YeHns 3anuwmnTe B OTBETE B NOPSAKE BO3pacTaHuUA.

Otser: | |
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,D,J'IFI Wrpbl, OMMCaHHOW B 3agaHuu 19, Hangute 3HayeHvwe S, MpU KOTOPOM
OHOBPEMEHHO BbIMONHAIOTCA ABa YCIOBUSA:
— y BaHu ecTb BbIArpbIlLIHAA cTpaTterns, No3sonsaLwWas emy BbiUrpatb NepsbiM MU

BTOPbLIM X040M npu ntodon urpe lMNeTuy;

-y BaHn HeT CTpaTternn, Kotopaa no3BOJINT eMy rapaHTUpOBaHHO BblITPaTb NEpPBbIM

XO0OoM.

Ecnun HariaeHo HeCKoMbKO 3HaYeHu S, B oTBeTe 3anumnte MUHUMarnsHOE N3 HUX.

OTBerT:

HV|>|<e Ha YeTbIPEX A3blkax NporpamMMMpoBaHNA 3anucaH anroputm. [lonyynB Ha
BXOA, YMCFO X, STOT anropuTm nedvaTtaeT Asa uucna: L n M. Ykaxute Haumbonbluee

4yucno X, Npu BBOAE KOTOPOro anroputm nevaTtaeT cHavana 4,

a noTtom 5.
C++ Python
#include <iostream> X = int (input())
using namespace std; Q0 =29
L =20
int main () while x >= Q
{ L =L+ 1
int x, L, M, Q; X =% - 0Q
cin >> x; M= x
Q= 9; if M < L:
L = 0; M = L
while (x >= Q) { I, = x
L =1L+ 1; print (L)
X = x - Q; print (M)
}
M = x;
if (M < L) {
M = 1L;
L = x;
}
cout <<L <<endl <<M <<endl;
return 0;
}
AnroputMmn4eckum s3bIK Mackanb
anr var x, L, M, Q: integer;
Ha4 begin
x, L, M, O readln (x);
BBOI X Q := 9;
Q := 9 wen L :=0;
L :=0 while x >= Q do
HI IoKa X >= Q begin
L :=L + 1 L =L + 1;
X 1= xXx - 0Q X 1= x - Q;
K1 end;
M := x M := x;
ecim M < L if M < L then

19




TO begin
M := L M := L;
L = x L = x;
BCE end;
BuBOn L, HC, M writeln (L) ;
KOH writeln (M) ;
end.
OtBerT:

NcnonHutens npeobpasyeT YnCno Ha IKpaHe.

Y ncnonHuTensa ectb ABe KOMaHAbl, KOTOPbIM NPUCBOEHbLI HOMeEpa:

1. MpubaBuTsb 1

2. YMHOXWUTb Ha 2

Mporpamma ana  wucnonHWTENs — 3TO nocrnegoBaTenbHOCTb KomaHg. CKorbko
cyliecTByeT nporpamMmm, Ans KOTOPbIX NMPU UCXOOHOM yucne 1 pe3ynbtatoM sBnseTcs
yucno 20, v Npyn 3TOM TPaeKTOpPUSA BbIYUCIIEHUI COaepPXnT Yncno 107?

Tpaektopusa BbIMMCNEHUA NpPOorpamMMbl — 3TO MOCNEeOOoBaTENbHOCTL Pe3yrnbTaToB
BbIMOMHEHNA BCEX KOMaHA nporpamMmel. Hanpumep, ans nporpammel 121 npu ncxogHom
yncne 7 Tpaektopus BygeT coctosaTb n3 ymcen 8, 16, 17.

OtBer:

TekcToBbI pain (cMm. MpunoxeHune 3agaHue 24.zip) coctomT n3 cumsonos P, Q,
RuS.

OnpegenvTe MakcMMmarnbHOE KONMMYEeCTBO MAYLIMX NOAPSA CMMBOJSIOB B MpuUnaraemMom
daiine, cpeam KOTopbIX HET UayLWUX noapan cuMeonos P.

[ns BbINONHEHUS 3TOro 3ag4aHus crieayeT HanMcaTb Nporpammy.
OTBerT:

I'IyCTb M — cymma MMHMManNbHOrO M MaKCMMarbHOIO HaTyparnbHbIX Aenutenen
Lenoro 4ynicna, He cuMTas eavHuubl U camoro Yuicna. Ecnu Takux genutenen y yucna
HeT, TO 3Ha4YeHne M cumTaeTcsi paBHbIM HYIHO.

Hanuwwnte nporpammy, kotopas nepebupaer uenble uucna, 66nbwme 700 000, B
nopsake BO3pacTaHUA UM ULWIET CpeauM HUX Takue, ONnA KOTopbiX 3HadveHne M
okaH4MBaeTcs Ha 8. BbiBeguTe nepBble NATb HAWAEHHbIX YMCEN M COOTBETCTBYHOLLME
UM 3HadYeHns M.

dopmart BbiBOAA: ANS KAXAOr0 M3 NMATU TaKMX HANOEHHbIX YnCen B OTAENbHOW CTpOKe
cHa4yana BbIBOAUTCS CaMo 4ucho, 3ateM — 3HadeHne M. CTpoku BbIBOOATCS B NOpsAKe
BO3pacTaHusl HANOEHHbIX YMCET.

KonunyectBo cTpok B Tabnuue ansa oteeta n3bbITOYHO.

OTBerT:
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CVICTeMHbIl7I aAMUHUCTPATOP pa3 B Hedemnto CO34aéT apXuB MNONb30BaTENbCKUX
dannos. OgHako 0O6bEM guCKa, Kyaa OH NOMELLAeT apxXuB, MOXET ObITb MEHbLLE, YEM
CyMMapHbI 06BEM apxmBupyeMbix aninos.

M3BecTHO, Kakom OOBLEM 3aHMmaeT dann kKaxgoro nonb3oBaTtens. [lo 3agaHHON
nHpopmauun 06 o6vEme hannos nonb3oBarenen n cB06oaHOM 06bEME HA apXMBHOM
OVCKe onpegennte MakcumarnbHOE YUCNOo nonb3oBaTenen, YoM ansibl MOXHO
COXPaHUTb B apxMBe, a TakXe MaKCUMarnbHbIM pa3sMep nMmerowerocs ganna, KoTopbin
MOXeT BbITb COXpaHEH B apxuBe, NpWU YCIIOBUK, YTO COXPaHeHbl dhannbl MakCcMMarbHO
BO3MOXHOIO YMcria nonb3oBaTenen.

BxoOHble OaHHble (cMm. MpunoxeHune 3agaHue 26.zip).

B nepBoi cTpoke BxogHOro darna HaxoaaTcs Aea uucna: S — pasmep cBobogHoro
MecTa Ha gucke (HaTypanbHoe uucro, He npeBbiwatowee 10 000) u N — konuyecTso

nonb3oBaTenei (HaTypanbHoe 4ucno, He npesbilwatolee 1000). B cnepywowmx N
CTpOKax HaxogaTcsl 3HavYeHna oO6BHLEMOB (hpannoB Kaxaoro norib3oBaTenst (Bce uucna
HaTypanbHble, He npeBbiwatowme 100), kaxgoe — B OTAENBHOW CTPOKE.

3anuwmnte B OTBETE OBa YUCna: cHayana Hambonbluiee 4MCno nonb3oBaTenen, Ybu
annbl MOryT 6bITb NOMELLEHbI B apXUB, 3aTEM — MaKCUMaribHbIA pa3Mep UMELEerocs
anna, KOTopblin MOXeT ObiTb COXpPaHEH B apxuBe, NPW YCMOBUW, YTO COXPaHEHbI
dannbl MakCcuMarnbHO BO3MOXHOIO Yncna nosib3oBaTernen.

lNpumep BxoaHoro ganna:

100 4

80

30

50

40

Mpn Takmx WNCXOAHbLIX [AaHHbIX MOXHO COXPaHWTb (pansibl  MakCUMyM  [OBYX
nonb3oBaTenen. BoamoxHble 06bEMbI aTUX ABYX hannos — 30 n 40, 30 n 50 nnm 40 un
50. Hanbonbwmnn obvéM danna u3 nepeyncrieHHblx nap — 50, noaTomy oTBET ANS
npuBeaEHHOro npumepa:

2 | 50 |

Otger: | | |

,D,aHa nocnegoBaTtenbHOCTb M3 N HaTypanbHbIX Yyucern. PaccmaTtpuBatoTcs Bce eé
HenpepbIBHbIE NOAMNOCNef0BaTENbHOCTAN, TakKNe YTO CyMMa 3IEMEHTOB KaXOoW U3 HUX
kpaTHa k = 43. HaiguTte cpegu HUX MoAMNOCnenoBaTeNbHOCTb C MaKCUMarbHOM
cymMmou, onpegenute eé aAnuHy. Ecnu Takux nognocnefoBaTenibHOCTENM HaWOEHO
HECKOSbKO, B OTBETE YKaXWUTe KONMYECTBO 3N1IEMEHTOB CaMOW KOPOTKOW N3 HUX.
BxoOHble OaHHbIe (cMm. MpunoxeHne 3apaHue 27.zip)

[aHbl aBa BxoAHbIX (hanna (pamn A n dann B), Kaxabll 13 KOTOPbIX COOEPXUT B

nepsoi ctpoke konuyecTtso Yncen N (1 < N < 10 000 000). Kaxagasa ns cneayowmx
N CTpOK coaepXuT OOHO HaTypanbHoe 4ncro, He npesbiwatoiee 10 000.

Mpumep opraHnsauum UCXOA4HbIX aHHbBIX BO BXOAHOM dhaunne:
7
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95

B oTBeTe ykaxuTe OBa 4ucna: CHayana 3HayeHMe WCKOMOM CyMMbl Ana davna A,
3atem — gnsa doanna B.

MpeaynpexaeHue: ana obpaboTkn cbarna B He cnegyeT ucnonb3oBatb NepebopHbI
anropuT™M, BbIYUCASKOWUA CyMMy ANA BCE€X BO3MOXHbIX BapWaHTOB, MOCKOSbKY
HanuMcaHHasi No TakoMy anropuTMy nporpamma 6yaeT BbINOSHATLCA CAIULIKOM JOSr0.
Otser: | | |

Bpems BbinoniHeHUsi paboTbl HA NMCbMEHHOM 3K3aMeHe — 235 MUHYT.

KpuTepum oLeHKM NUCbMEHHbIX paboT abuTypueHTOB

3a npaBunbHbIA OTBET Ha 3agaHunsa 1-25 ctaButcs 1 6ann; 3a HEBEPHbIN OTBET
unu ero otcytcreme — 0 6annos.

3a BepHbIN OTBET Ha 3agaHue 26 ctaButca 2 6anna; ecnu 3HavyeHust B OTBETe
nepenytaHbl mectamu UJIA B oTBeTe NpUCYTCTBYET TOJSIbKO O4HO BEPHOE 3HayeHue
(BTOpOe HeBepHO wnn OTCyTCTBYeT), cTaBuTca 1 Gann. B ocTtanbHbIX crnyvyasax —
0 6annos.

3a BepHbIN OTBET Ha 3agaHue 27 ctaButca 2 6anna; ecnu 3HavyeHust B OTBETe
nepenyTtaHbl mectamm UJII B oTBeTe NpUCYTCTBYET TOJSIbKO OLHO BEPHOE 3HayeHue
(BTOpoe HeBepHO unu otcyTcTByeT) — ctaButca 1 6ann. B ocTanbHbIX criydyaax —
0 6annos.

MepBuuHbiiGann |1/2 |3 14|56 |7 8|9 (10/11]12|13]14]15|16|17|18]|19|20
TecToBbIi 6ann [8|15]|22]29|37 43|46 |48|50|53|55|57|60|62|65|67|69|71|74|76

MepBuyHbIN Gann | 21 | 22 |23 |24 |25 |26 | 27 | 28 | 29
TectoBbii 6ann | 78 | 80 |83 | 87 [ 90 | 93 | 94 | 97 | 100
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Cnucok pekomeHayemMon nutepaTypbl

1. Monskos K.1O., Epemun E.A. WndopmaTuka. 10 knacc. YrnyGneHHbilil
ypoBeHb: y4ebHuk B 2 4. Y.1. / KIO. MNonskos, E.A. EpeMuH — M.. BUHOM.
NaGopaTopus 3HaHwuit, 2020. — 344 c.

2. Nonskos K.IO., Epemun E.A. Wndopmatuka. 10 knacc. Yrny6GneHHbii
ypoBeHb: y4ebHuk B 2 4. Y.2. / KIO. Monskos, E.A. EpemuHn — M.: BUHOM.
NaGopatopus 3HaHui, 2020. — 304 c.

3. Monskos K.O., Epemun E.A. WHdopmatvka. 11 knacc. YrnyGneHHblit
ypoBeHb: y4ebHuk B 2 4. Y.1. / KIKO. Monskos, E.A. EpemuH - M.: BUHOM.
NaGopatopus 3HaHwit, 2020. - 312 c.

4. Monskos K.l0., Epemun E.A. WUHdopmaTuka. 11 knacc. YrnyB6neHHbii
ypoBeHb: y4yebHuk B 2 4. Y.2. / KIO. Monskos, E.A. Epemun — M.: BUMHOM.
Na6opatopus 3HaHwui, 2020. - 312 c.

5. CemakvH W.I'.  WHopmatuka. YrnybneHHbiil yposeHb: y4eBbHUK Ans
10 knacca: B 2 4., Y.1. / U.I'. CemakuH, T.1O. Wewnna, N.B. Wectakosa — M.: BUHOM.
NaBopartopus sHaHui, 2020. — 180 c.

6. Cemakun W.I.  WucbopmaTuka. YrnybneHHell ypoBeHb: y4eBHUK AnS
10 knacca: B 2 4., Y.2. / N.I". CemakuH, T.10. LLenna, J1.B. Wecrakosa — M.: BUHOM.
INaBopaTopus 3HaHuit, 2020. — 232 c.

7. Cemakun W.I'.  WHdopmaTuka. YrnyGneHHbiil ypoBeHb: y4ebHUK Ans
11 knacca: B 2 4., 4.1. / .. CemakuH, T.1O. WeunHa, J1.B. Wecrakoea — M.: BUHOM.
Na6opaTtopus 3HaHui, 2020. — 176 c.

8. Cemakni W.I. WHdopmatuka. YrnybneHHbii ypoBeHb: y4eBHuK Ans
11 knacca: B 2 4., Y4.2. / .T". CemakuH, T.1O. lWeuna, J1.B. Lecrakosa — M.: BUHOM.
JNlaBopatopus 3HaHwit, 2020. — 216 c.

9. ®vownH M.E. Wndopmatuka. 10 knacc. Yrny6neHHblii ypoBeHb: y4eBHUK /
M.E. ®unowmH, A.A. PeccuH, C.M. KOHycoe — M.: IPO®A, 2019. — 366 c.

10. ®vowwmH M.E. UHdopmatuka. 11 knacc. YrnybneHHbli ypoBeHb: yy4ebHuK /
M.E. ®nowmH, A.A. PeccuH, C.M. lOHycos — M.: IPO®A, 2019. — 336 c.
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1 obLieobpasoBaTenbHbIX AUCLUMNIVH M. H. XBocToB
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AOLEHT Kaelpbl eCTeCTBEHHOHAYYHbIX

n obweobpasoBaTenbHbIX AUCLUNIWH O?Ew"f' O.T. PomaguHa
cTaplumin npenojasartens kacdeapbl ecTeCTBEHHOHaYYHbIX

1 obLeobpaszoBarensbHbIX AUCUMNIUH M. C. ConoBbeBa
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