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Mporpamma paspaboTtaHa Ha ocHoBe PI'OC cpeaHero obwero obpasoBaHus.
COLOEPXAHUE NPOrPAMMbDI

1. Pasgenbl U TeMaTu4yecKkmm nnaH
BBEAEHWE. NHOOPMALINA N MIHOOPMALMOHHBIE MPOLECCHI.
OJAHHbIE

Cnocobbl npencrtaBneHust AaHHbIX. Pasnuuusa B nNpeacTaBfeHMM  LaHHbIX,
npegHasHayYeHHbIX Ans XpaHeHnsas ©n obpaboTkm B aBTOMaTU3UPOBAHHBLIX
KOMMNbIOTEPHbIX CUCTEMAX U NPeaHa3HaYeHHbIX AN BOCMNPUATUS YENTOBEKOM.

Cuctembl. KOMMOHEHTbI CUCTEMbI U KX B3aumogencteme. WNHdbopmMauynoHHoe
B3aMMOAENCTBME B cUCTEMeE, ynpaBneHne. PasoMKHyTble M 3aMKHYTble CUCTEMbI
ynpaeneHus. MatemaTtnyeckoe n KOMMbIOTEPHOE MOAENUPOBaHNE CUCTEM YrNpaBIieHUS.

MATEMATUYECKWE OCHOBbI NH®OPMATUKA
TEKCTbl U KOONWPOBAHWE. MEPEOAYA OAHHbIX

3HaKu, curHanbl U CUMBOJbI. 3HAKOBbIE CUCTEMBI.

PaBHOMepHble 1 HepaBHOMepHble Kofbl. [MpedukcHble koabl. Ycnosue daHo.
O6paTtHoe ycnosne ®aHo. ANMrOpUTMbI  OeKOOMPOBaHMS NpU  UCMOSIb30BaHUM
npedUKCHbIX KOLOB.

CxaTue faHHbIX. YYeT 4aCTOTHOCTM CMMBOJSIOB MpU BbIOOpe HepaBHOMEPHOTrO
koga. OnTumanbHoe koaupoBaHue XaddpmaHa. Wcnonb3oBaHue nporpamm-
apxusatopos. Anroputm LZW.

Mepemaya gaHHbIX. ICTOYHMK, NPUEMHUK, KaHamn CBA3W, CUrHar, Kogupyrollee u
AeKkoaupytoLLee yCTpoONCTBa.

lMponyckHass  CcnocoBHOCTb WM NOMEXO3alUMLLEHHOCTb  KaHama  CBA3W.
KogmpoBaHue coobLueHnin B COBPEMEHHbIX CpeacTBax nepefayn gaHHbIX.

NckaxeHne wHGopmaumm npu nepegade no kaHanam cBasu. Kogbl C
BO3MOXHOCTbIO OOHapy>XeHUs U ucnpassieHnst OLLUMOOK.

Cnocobbl  3aWwmTbl  UHOpMaLMK, nepefaBaemMon MO KaHanam  CBSA3W.
KpunTtorpadwus (anroputmsl wngposaHuns). CteraHorpadus.

OVNCKPETU3AUUNA

M3amepeHns wn  guckpetmsauus. Yactota u  paspsgHOCTb  U3MEPEHUN.
YHuBepcanbHOCTb ANCKPETHOrO NpeacTaBneHnst MHpopmaumn.,

[duckpeTHoe npeacTaBneHMe 3BYKOBbIX [AaHHbIX. MHorokaHanbHas 3anuce.
Pasmep hanna, nonyy4eHHOro B pesyrnbTaTte 3anucu 3Byka.

[duckpeTHoe npegcrtaBneHne CcraTUYecKon W OUHaAMWUYecKoW rpadouyeckomn
NHJopMaLnW.

CxaTtune gaHHbIX NpU XpaHeHUU rpadonu4ecKkom 1 3ByKOBOM MHGPOPMaLIUK.

CUCTEMbI CHNCITEHWNA

CBoncTBa MO3ULMOHHOW 3anucu 4vucna: KONMYecTBO LMdp B 3anmcu, NpusHak
AEeNMMOCTM YMcna Ha OCHOBAHME CUCTEMbI CHUCTEHUS.

AnroputMm nepeBoda OECATMYHOM 3anucyn 4Yucrna B 3annucb B MO3ULMOHHON
cuctemMe C 3afdaHHbIM OCHOBaHMEM. ANropuUTMbl MOCTPOEHUA 3anucu 4ucna B
NO3ULIMOHHOW CUCTEME CYMUCNEHUSA C 3a@HHBbIM OCHOBAHWEM U BbIYMCNEHUS YMcna No
CTpOKe, cofepallen 3anucb 3TOro 4Ymcna B MNO3MLUMOHHOW CUCTEME CHUCNEHUS C
3aJaHHbIM OCHOBAHMEM.

ApudmeTnyeckme AencTBmns B NO3NLMOHHbBIX CUCTEMAX CHUCTIEHUS.

KpaTkas n pasBepHyTas dopma 3anuMcu CMELUaHHbIX Yncen B MO3ULNOHHbIX
cuctemax cuucrieHvs. [lepeBog CMeELWaHHOro 4Yucna B MO3WMLUMOHHYKD CUCTEMY



CUYMCNEHUS C 3aaHHbIM OCHOBaHUEM.
MpeacTtaBneHne UenbiX W BeELLECTBEHHbIX 4YMcen B MaMsaTM  KOMMbloTepa.
KomnbloTepHas apugmeTmka.

ONEMEHTblI KOMBUHATOPUKW, TEOPUN MHOXECTB
N MATEMATWUYECKOW NOTNKK

Onepauuun «oTpuUaHUE», «KOHBIOHKUMS», «AUSBIOHKUUSAY, «MMMONuKaums»,
«9KBMBaneHuuns». Jlormyeckne yHKUMN.

3akoHbl anrebpbl  NOrMkK. OKBMBANEHTHble nNpeobpas3oBaHUsS  NOrMYECKUX
BblpaXXeHun. Jlormyeckme ypaBHeHUS.

[MocTpoeHne nOrm4yeckoro BbIpaXeHUs C AaHHOM Tabnuuen WCTUHHOCTW.
[AN3bIOHKTUBHAA HOpManbHaa gopma. KOHbIOHKTMBHAS HOpManbHas oopma.

INNornyeckne anemeHTbl KomnbtoTepoB. [locTpoeHne cxem U3  6a30BbIX
NOrnYecKnX 3N1eMeHTOB.

[OnckpeTHble Urpbl AOBYX WIPOKOB C MOSIHOM WHpopmaumen. BoinrpblwHblie
cTpaTteruu.

ANCKPETHbIE OB BEKTbI

PelueHne anropytMmmnyeckmx 3agad, CBA3aHHbIX C aHanu3oMm rpacdoB (Npumepsl:
MOCTPOEHUS  ONTUMANbHOrO  MNyTM  MexXay  BepwMHaMy  OPUEHTUPOBAHHOIO
auuKknmyeckoro rpadpa; onpegeneHust  KoNMYecTtBa  pasnuuHbIX  MNyTen  Mexay
BEPLLUMHAMM).

O6xop y3noB agepeBa B rnybuHy. YnopsaoveHHble AepeBbs (OepeBbs, B KOTOPbIX
ynopsigodeHbl pebpa, BbIxoasiwime n3 ogHoro yana).

Mcnonb3oBaHne OepeBbLEB NPU PELLEHMU anropuTMUYecknx 3agad (npumeps:
aHanu3 paboTbl PEKYPCUBHLIX anropuTMoOB, pa3bop apudMEeTUHYECKUX M JTIOTMYECKUX
BblpaxxeHui). BuHapHoe gepeso. Vicnonb3oBaHne gepeBbeB NPU XpPaHEHUN OAHHbIX.

Wcnonb3oBaHne rpacoB, [OepeBbEB, CMUCKOB MNPU  OMUCAHUN OOBLEKTOB W
MPOLLECCOB OKpYXXatoLwero Mmpa.

AITTOPUTMbI 1 SNEMEHTbBI MPOrPAMMUPOBAHUA
AITTOPUTMbI 1 CTPYKTYPbI JAHHbBIX

AnropuTMbl, CBA3aHHbIE C OENUMOCTbLIO LenbiX Yncen. AnroputMm EBknvaa ans
onpeaenenns HOL oByx HaTypanbHbIX YnCen.

Anroputmbl  nNUHenHon (ogHoMpoxogHon) obpaboTkm nocnegoBaTeNnbHOCTU
yncen 6e3 MCNONb30BaHUA OOMOMHUTENBHOM MNaMATH, 3aBUCALLEN OT  ASIUHbI
nocrnenoBaTenbHOCTU (BbIYUCAEHNE MaKCUMyMa, CYMMbl; FIMHEWHbIA MOUCK U T.M.).
O6paboTka anemMeHTOB MOCNeAOBaTENbHOCTH, YAOBMETBOPSAOLWMX ONpeaerieHHoOMY
YCIOBUIO (BbIMMUCIIEHME CYMMbIl 3aaHHbIX 3fIEMEHTOB, UX MakCMMyMa U T.n.).

Anroputmbl  06paboTkn  maccusoB. [lpumepbl: nepecTtaHOBKa 3feMEHTOB
AAHHOro O4HOMEPHOro Maccmea B 0OpaTHOM NopsigKe; LMKIMYECKUA COBUT 3NIEMEHTOB
MaccuBa; 3arnofiHeHne [OBYMEPHOro 4YMCroBOro MaccvBa MO 3ajaHHbIM npasuriam;
NMOWUCK 3fIEMEHTA B BYMEPHOM MacCuBE; BblYUCIIEHNE MAaKCUMyMa N CYMMbl 3f1EMEHTOB
ABYMepHOro maccusa. BctaBka u yaaneHue anemMeHToB B MaccuBe.

PekypcuBHbIE anropuTMbl, B YaCTHOCTU: HaxOXOeHue HaTypanbHOW U Lerion
cTeneHn 3alaHHOro0 HEHYNEeBOro BeLLeCTBEHHOro 4ucna; Bbl4UCNEHWe akTopuanos;
BblMMCNEHME N-TO 3fIEMEHTA pPEKYPPEHTHOM nocrefoBaTenbHOCTU  (Hanpumep,
nocnegosaTenbHOCTU PuboHayum). [lMocTpoeHne u aHanua pepeBa PEKYPCUBHbIX
BbI30BOB. BO3MOXHOCTb 3anMcu pekypCuBHbIX anroputMoB 6e3 SBHOro UCMosib30BaHUS
pekypcun.

CopTupoBKka ofHOMepHbIX MaccuBoB. KBagpaTuyHble anropuTMbl COPTUPOBKM
(Nnpumep: copTupoBka ny3blpbkoM). CnnaHne AByX OTCOPTUPOBAHHLIX MAacCUBOB B OAMH



6e3 ncnonb3oBaHMsi COPTUPOBKN.

AnNroputMbl aHanusa OTCOPTUPOBAHHbLIX MacCUBOB. PekypcumBHas peanuaauus
COPTUPOBKM MaccuBa Ha OCHOBE CITUSIHUS ABYX €r0 OTCOPTMPOBaHHbLIX (oparMeHTOoB.

ANroputMbl aHanmsa CUMBOJSIbHbLIX CTPOK, B TOM 4ucre: NoAcYeT KormyecTsa
MOSIBMIEHM CMMBOMAa B CTPOKe; pa3bueHne CTpoKM Ha cnoBa no npobenbHbIM
CMMBOMaM; NOUCK NOACTPOKN BHYTPU AAHHOW CTPOKW; 3aMeHa HanaeHHOW NOACTPOKM Ha
OPYryto CTPOKY.

[MocTpoeHne rpadmka QyHKUMK, 3agaHHOW OpPMYIion, nporpaMmMon  unm
Tabnuuen 3Ha4YeHUn.

ANroputMbl  NPUBNMKEHHOTO  pELLUEeHUs YpaBHEHWA Ha [OaHHOM OTpesKe,
HanpuMmep, MeTOAOM JAeneHnsa oTpe3ka nononam. ANropuTMmbl  NPUBAMXKEHHOrO
BblYUCIIEHMA ONWMH W nnowagen, B TOM yucne: npubnmikeHHoe BblYMCheHWe ANWHbI
MAIOCKON KPMBOM MyTEM annpoKCMMauum ee JOMaHOW; NpUBNMXKEeHHbIM noacyeT
MeTo4OM Tpaneuun nnowagu nog rpadpukoMm  yHKUMK, 3agaHHOW  bopMyrion,
nporpaMmmon unu Tabnuuen 3HavyeHnin. MNpubnuxeHHoe BbIYMUCIEHNE nnowaan urypsl
metogom MoHTe-Kapno. locTpoeHne TpaekTopun, 3afaHHbIX PasHOCTHbIMU CXeMaMMu.
PeweHne 3agay ontumusaumun.  ANropuTMbl  BblYUCIUTESNTBHOW  FEeOMETPUN.
BepoATHOCTHbIE anropuTMbl.

CoxpaHeHne W  UCNOMb30BaHME MPOMEXYTOYHbIX pes3ynbTatoB. MeToa
ANHAMUYECKOro NporpaMmMmMpoBaHUS.

lMpenctaBneHne o CTPyKTypax AaHHbIX. [1puMepsbl: CNUCKK, CrioBapu, AepeBbs,
oyepean. Xaw-tabnumupbl.

A3bIKX NMTPOMPAMMUNPOBAHUA

Mognporpammbl  (Npoueaypbl,  (OYHKLUN). MapameTpbl  nognporpamMmm.
PekypcuBHble npoueaypbl U yHKLNN.

Jlornyeckne nepemeHHble. CUMBOSIbHBLIE U CTPOKOBbIE NepemMeHHble. Onepauumn
Hag CTPOKaMMm.

[iByMepHble MaccuBbl (MaTpuubl). MHOromMmepHble MaccuBbl.

CpencrtBa paboTbl C AaHHbIMM BO BHELLHEN namaTn. ®annbi.

MogpobHOe 3HAaKOMCTBO C OAHUM M3 YHUBEpPCasnbHbIX MNPOUEAYPHLIX S3bIKOB
nporpaMMmpoBaHus. 3anucb anropuTMUYECKUX KOHCTPYKLUMM W CTPYKTYP OaHHbIX B
BblIOpaHHOM A3blKe nporpaMmmmnpoBaHns. O630p npoueaypHbIX S13bIKOB
nporpaMmMmpoBaHusI.

lMpeacTaBneHne 0 CMHTAKCUCE U CEMAHTUKE A3blka NPOrpaMMupoBaHnS.

PA3PABOTKA NMPOIrPAMM

OTanbl peleHns 3aay Ha KoMnbloTepe.

CTpykTypHOE nporpammupoBaHue. [MpoBepka ycrnoBusi BbIMOSHEHUSA UMKNA A0
Hayana BbINOSIHEHNS Tena LMKna W nocrne BbIMNOMHEHUS Tena uukna: nocTycrnosue u
npegycrnosune unkna. IuBapuaHT umkna.

MeToabl NPOEKTUPOBAHWUS MPOrpaMMm «CBEPXYy BHU3» W «KCHU3Y BBEPX».
PaspaboTtka nporpamm, NCnonb3yoLwmx NnognporpaMmmeil.

BrubnuoTekn nognporpaMmm n nx NCNosib3oBaHueE.

WHTerpnpoBaHHaa cpega pas3paboTku nporpamMmbl Ha BblIOpaHHOM  A3blke
nporpaMmmupoBaHus. [lonb3oBaTenbCckum  UHTEPKENC WUHTErpupoBaHHOM  cpenbl
pa3paboTku Nporpamm.

MoHaTne 06 OBBLEKTHO-OPUMEHTUPOBAHHOM nporpammmpoBaHnn. OOBEKTbI U
knaccel. IHkancynauma, HacnegosaHve, NonnmMopdusm.

Cpeabl 6bicTpon paspaboTkm nporpamm. [pacdumyeckoe nNpoeKkTMpoBaHue
NHTepgenca nonb3oBaTens. Micnonb3oBaHne moaynen (KOMNOHEHTOB) Npu pa3paboTke
nporpamm.



OJIEMEHTbI TEOPUN AJITTOPUTMOB

dopmanusauma noHaTuA anroputMa. MawunHa TelopuHra — npumep abCcTpakTHOM
YHUBepcanbHOW BblYUCNNTENbHON Moaenu. Tesnc Yepya—TbropuHra.

[pyrve yHuBepcaribHble BblMUCIIUTENbHBIE MoAenu (npumep: mawwmHa [locta).
YHuBepcanbHbIi  anroputMm. BblumMcnmble M HeBblUUCUMbIE YHKUMK. [1pobnema
OCTaHOBKW N ee Hepa3peLunMOoCTb.

ABCTpaKTHblE YHUBEPCArbHbIE NOpoXaatowme mogenu (MpumMep: rpaMmmMaTmki).

CNoOXHOCTb  BbIMUCIEHUS: KOSIMYECTBO BbIMOSIHEHHbLIX oOnepauui, pasmep
MCnonb3yemMon namsaTn; X 3aBUCUMOCTb OT pa3Mepa UCXOAHbIX AaHHbIX. CIOXHOCTb
anroputMma copTupoBku crniusHuem (MergeSort).

Mpumepbl 3agay aHanu3a anropuTMOB: onpeferieHne BXOAHbIX AaHHbIX, Mpu
KOTOPbIX anropuTM JaeT yKasaHHblM pes3ynbTaT; onpeferieHve pesynbTaTta anroputma
6e3 ero NofHOro NOLWaroBOro BbIMNOSIHEHWS.

[lokasaTenbCTBO NPaBUITbHOCTU NPOrPaMM.

MATEMATUYECKOE MOOENMPOBAHNE

MpakTnyeckaa paboTta C KOMMbIOTEPHOMW MOAENbLIO MO BblbpaHHOM TeMme.
MpoBegeHne BbIYUCTTUTESNTBHOIO 3KCNepuMeHTa. AHanus AOCTOBEPHOCTM
(npaBgonogobus) pe3ynbTaToB KOMMNbIOTEPHOIO SKCNEPUMEHTA.

MpeactaBneHne pesynbTatoB MOLENMpPOBaHWA B Buae, YyaobHom ans
BOCMpUATMA 4enoBekoM. [paduyeckoe npeacTaBneHne AaHHbIX (CxeMbl, Tabnuvubl,
rpadounkn).

lMocTpoeHre matemaTUyeCcKkux Mogernemn aAnga peleHns npakTu4eckmx 3agay.

MmutaumoHHoe  mopgenupoBaHve. MopgenvpoBaHMe  CUCTEM  MacCCOBOrO
obcnyxusaHus.

Mcnonb3oBaHne [UCKpeTM3auun M YMCNEHHbIX METO4OB B MaTemMaTU4eCcKoM
MOLENMPOBaHUN HENPEPbIBHbIX NPOLIECCOB.

KoMmnbloTepHbI  (BUPTyarnbHbIN) M MaTepuasrbHblii - NPOTOTUMbI  U3OENnA.
Ncnonb3oBaHne y4ebHbIX CUCTEM aBTOMaTU3MPOBAHHOIO MPOEKTUPOBaHMS.

NHOOPMAUMOHHO-KOMMYHUKALUMOHHBIE TEXHONOTI U
N NX NCMNOJIbSOBAHUE OJ1A AHATTM3A OAHHbBIX
AMNMAPATHOE M NMPOIMPAMMHOE OBECIEYEHME KOMIMbIOTEPA

AnnapaTHoe obecneveHne KoMnboTePOB. [epcoHanbHbI KOMMNLIOTEP.

MHoronpoueccopHble  cuctembl.  CynepkomnbioTepbl.  PacnpepgeneHHble
BblYMCIIUTENbHbIE CUCTEMbI M 06paboTka Gonblnx AaHHbIX. MoGunbHble UMdpPOBbLIE
yCTpOWCTBA WM UX POfb B KOMMYHUKauusix. BCTpOeHHble  KOMMbOTEPDI.
MukpokoHTponnepbl. PoboTu3npoBaHHbIE NPON3BOACTBA.

CooTBeTCcTBME KOH(pUrypaumm KomnbloTEpa pellaemMbiM 3agadam. TeHaeHuun
pa3BUTUSA annapaTHoro obecneyeHns KOMNbLITEPOB.

MporpammHoe obecneyeHne ([MO) KOMNbIOTEPOB WM KOMMbIOTEPHbBIX CUCTEM.
Knaccudumkaums nporpammHoro obecneyeHmsi. MHoroobpasune onepaumoHHbIX CUCTEM,
nx pyHkuun. MNMporpammHoe obecnedeHne MobUNbHbIX YCTPOMCTB.

Mogenb WHMOPMALMNOHHON CUCTEMbI «KNMEHT—cepBep». PacnpegeneHHble
MOZenn MOCTPOEHUS  UH(OPMAUMOHHbIX cucteMm. Mcnonb3oBaHne  0obnayHbIX
TexHonornn o6paboTkm AaHHbIX B KPYMHbLIX MHOPMALMOHHBLIX CUCTEMAX.

WMHcTannauua wn  gewHcTannsauuMs nporpammHoro obecnedeHus. CuctemHoe
aAAMUHUCTPUPOBAHME.

TenaoeHUUn pasBnTUs KOMNbIOTEPOB. KBAHTOBLIE BbIYUCIEHNS.

TexHuka 6es3onacHocT u npasuna paboTbl Ha KoMmnbloTepe. [uUrvewa,
9proHOMuKa, pecypcocbepexeHune, TexHonormdeckne TpeboBaHWsa Npu 3KcnnyaTaumm



KOMMNbOTEPHOro paboyero mecra.

[MpMeHeHre cneunanuampoBaHHbIX nNporpamm Ans obecneveHus cTabunbHom
paboTtel cpeactB WMKT. TexHonorma npoBefeHus npodunaktuiecknx pabot Hapg
cpencteamun UKT: agnarHoCcTMka HemcnpaBHOCTEWN.

NnoaroToBKA TEKCTOB M AEMOHCTPAUMOHHBIX MATEPUAJIOB

TexHonormm cosgaHnsi TEKCTOBbIX JOKYMEHTOB. BcTaBka rpadmyecknx o6bekToB,
Tabnuu. cnonb3oBaHue rotoBbIX WabMoOHOB 1 co3gaHne COOCTBEHHbIX.

Cpenctea noucka v 3ameHbl. Cuctembl NpoBepku opdorpadoum U rpammMmaTmKu.
Hymepauua ctpaHuu. PaspaboTka rMnepTekcToBOro [AOKYMEHTa: onpejerneHve
CTPYKTYpPbl AOKYMEHTa, aBToMaTn4eckoe oopMmnpoBaHme Crnmcka unnoctpaumnmn, CHOCOK
N uMTaT, Cnmcka ucnonb3yemMon nutepatypbl n Tabnuy. bubnunorpadudeckoe onucaHue
AoKkymeHToB. KonnektneHasa paboTa ¢ AOKyMeHTamu. PeueH3anpoBaHme TekcTa.

CpeqacTBa co3faHus U peJakTMpoBaHUA MaTeMaTUYECKNX TEKCTOB.

TexHnyeckne cpencrtea BBoda TekcTa. PacnosHaBaHue TekcTa. PacnosHaBaHue
ycTHOM peun. KomnbtoTepHasa BepcTka TekcTa. HacTonbHO-n3gaTensckme CUCTEMBI.

PABOTA C AYOMOBU3YAIIbHbIMA JAHHLIMA

TexHuyeckne cpencrea BBoAa rpadmyecknx msobpaxeHuin. KagpupoBaHue
n3obpaxeHunn. LlBetoBble Mogenu. Koppekuuss m3obpaxenun. Pabota ¢
MHOrOCSTOMHBIMWN N300paXXeHNAMM.

Pabota ¢ BektopHbiIMM rpaduyecknmm  obbektamn. [pynnupoBka U
TpaHchopmaumsa 06BHLEKTOB.

TexHonorun Beoga 1 06paboTkun 3ByKOBOW U BUAEOMH(OpMaLnN.

TexHonormn undpPOBOro MOAENMPOBAHUS U MPOEKTUPOBAHUSA HOBbIX WU3OENUN.
Cuctembl aBTOMaTM3NpoOBaHHOIO NPOEKTUpoBaHnA. PaspaboTka NpoCcTenLnNX YepTexen
aetanenh n ysnoB C WUCMOMb30OBaHMEM MPUMUTUBOB CUCTEMbI aBTOMAaTU3MPOBAHHOIO
NpoeKkTnpoBaHnsa. AoanTueHble TexHonornn (3D-nevaTs).

OJIEKTPOHHbIE (OMHAMWYECKNE) TABJIULbI

TexHonorns o6bpaboTkm ymcrnoBon uHGopmauun. Beog wn pepakTupoBaHue
AaHHbIX. ABTO3anonHeHne. dopmaTtupoBaHue syeek. CtaHgapTHble dyHKUMKU. Bugbl
ccbiNok B hopmynax. dunbTpaums U COPTUPOBKA AaHHbIX B AnanasoHe unn Tabnuue.
KonnektneHas paboTa ¢ gaHHbIMU. [1ogKtoYeHne K BHELWHUM OAaHHBIM U UX UMMOPT.

PeweHune BbluMCIUTENBHBIX 3a4a4 U3 pasnnyHbIX NpegMeTHbIX obnacTen.

KomnbloTepHble cpeactBa npeactaBrieHns M aHanmsa faHHbIX. Buayanusaums
AaHHbIX.

BA3bl JAHHbIX
MNMoHATMEe n Ha3HayeHWe 6asbl faHHbIX (ganee — B[). Knaccudwukaums B[.
Cuctewmbl ynpaenenusa b (CYBA). Tabnuubl. 3anuck n none. Knoyesoe none. Tunol
AaHHbIX. 3anpoc. Twunbl 3anpocoB. 3anpocbl ¢ napametpamu. CopTupoBKa.
dunbTpaums. Beluncnsemslie nonsi.
®opmbl. OTYETHI.
MHoroTabnunyHble B1. Ces3n mexagy Tabnuuamun. Hopmanusaums.

NnoaroToBKA U BbINMOJIHEHUNE UCCIEOOBATEJIBCKOIO NMPOEKTA

TexHomnorvs BbINOMHEHUS UCCIeaoBaTenbCKOro npoekTa: MocTaHoBKa 3agauw,
BbIOOp METOAOB WCCrenoBaHusi, COCTaBreHne MNpoekTa WU nnaHa paboT, noarotoBka
NCXOAHbIX AaHHbIX, MPOBeaeHe nccneaoBaHusi, popmMynmMpoBKa BbIBOAOB, NOATOTOBKA
oT4yeTa. Bepudumkauus (nposepka HageXHOCTU N COrNMacoBaHHOCTM) UCXOAHbIX AaHHbIX
n Banuaaums (npoBepka 4OCTOBEPHOCTUN) pe3ynbTaToB UCCrenoBaHUs.



Cratuctnyeckas obpaboTka gaHHbIx. ObpaboTka pe3ynbTaToB IKCNEPUMEHTA.

CUCTEMbI NCKYCCTBEHHOIO MHTEJUJIEKTA N MALWMHHOE OBYYEHWE
MawunHHoe obyyeHne — pelleHWe 3ajad pacno3HaBaHus, Knaccudukauumn u
npenckasaHna. VICKyCCTBEHHbIN UHTeNNeKT. AHanm3 gaHHbIX C NPUMEHEHNneM MeToL0B
MaLUMHHOro 0By4eHuns. QKCnepTHble U peKoMeHaaTeNbHble CUCTEMBI.
Bonbwwne pgaHHble B npupode M TexHuKe (FeHOMHble [aHHble, pesynbTaTtbl
PU3NYECKNX SKCMEPUMEHTOB, MHTEPHEeT-AaHHble, B YaCTHOCTU [OaHHble CcoLManbHbIX
ceten). TexHonornm nx o6paboTkm N xpaHeHus.

PABOTA B MUHPOPMALMNOHHOM MNMPOCTPAHCTBE
KOMIMbKOTEPHBLIE CETU

MpMHUUNBI  NOCTPOEHUS KOMMBIOTEPHBIX CceTen. AnnapaTHble KOMMOHEHTbI
KOMMbIOTEPHBbIX ceTen. [NpoBoaHble U 6ecnpoBoaHblE TENEKOMMYHUKALMOHHbIE KaHarbl.
CeTeBble npoTokonbl. [MpuHUMNBLI  MexceTeBoro  B3aumogeuncTeusa. CeTeBble
onepauuoHHble cucTeMbl. 3agayn CUCTEMHOrO agMUHUCTPUPOBAHUA KOMMbIOTEPOB U
KOMMNbIOTEPHbLIX CETEN.

NHutepHeT. Agpecaumns B cetn NHTepHeT (IP-agpeca, macku noacetn). Cucrema
AOMEHHbIX UMEH.

TexHonorna WWW. bpaysepbl.

Beb-cant. CtpaHuua. Bsaumogencrteve BeO-CTpaHUUbl C cepBepoM. HA3bIK
HTML. nHamuyeckme cTpaHuLbl.

Paspabotka Beb-cantoB. A3bik HTML, kackagHble Tabnuubl ctunem (CSS).
OunHamunyeckmun HTML. PasmelwleHne Beb-canTos.

Mcnonb3oBaHne cueHapmeB Ha a3blke Javascript. dopmbl. [loHsaTne o
CepBePHbIX A3blKaxX NPOrpamMmMUpPOBaHUS.

CeTeBoe xpaHeHue aaHHbIx. ObnayvHble cepBUCHI.

OEATENBbHOCTb B CETU MHTEPHET

PacwunpeHHbln nonck nHgopmaumm B cetn VMIHTepHeT. Micnonb3oBaHWe A3bIKOB
NOCTPOEHNS 3anpOoCoB.

Opyrme Bugbl peatenbHoctm B cetn  WHTepHeT. CepBucbl WHTepHeTa.
"eonokaumMoOHHbIE CepBUCHI pearnibHOro BpeMeHU (nokauusi MoOunbHbIX TenegoHOB,
onpefeneHve 3arpyXeHHoCTM asTomarucTpaned wu T.M.); WHTEePHeT-TOProBns;
OpoHupoBaHne 6unetoB M roctmHuy, u  T.N. O6nadHble BepcuUM NPUKIaAHbLIX
NporpaMMHbIX CUCTEM.

HoBble BO3MOXHOCTU M NepcnekTuBbl pas3BuTUa WHTepHeTa: MOOMUMBHOCTb,
obnayHble TexHonormu, BupTyanu3auusi, coumanbHble CepBUChI, AOCTYMHOCTb.
TexHonormn  «HTepHeTa Belwlen». PasButue TexHONOrMnm pacnpegesieHHbIX
BbIYUCINEHUMN.

COUNMATNTIBHAA MHOOPMATUKA

CouuanbeHble CeTU — opraHM3aumsa KONMEKTUBHOIMO B3auMMOOENCTBUS U obMeHa
AaHHbIMK. [Mpobrnema nognMHHOCTM NONyyYeHHoOM WHdopmaunn. [ocygapCTBEHHbIE
9NEeKTPOHHbIE  cepBUCbl U ycnyrn.  MobunbHble  npunoxeHund.  OTKpbITble
obpasoBaTtenbHble  pecypcbl.  VHopmaumoHHas  kynbTypa. WHpopmMaunoOHHbIE
NPOCTPaHCTBA KOMMEKTUBHOIO B3ammoaencTemsa. CeTeBon 3TUKET: NpaBuna noBeaeHus
B kKnbepnpocTpaHcTBe.

CtaHpapTm3auus 1 ctangaptbl B chepe nHdbopmatukn n UKT gokomnbroTepHOM
9pbl (3anuMcb uucen, andaBUTOB HaLMOHAmNbHbIX A3bIKOB, OuMbnuoteyHoro w
n3naTenbCcKoro gena un ap.) n KOMMNbITEPHOM 3pbI (S3bIKKM NPOrpaMMMpPOBaHUS).



NHOOPMALUMOHHAA BE3SOMNACHOCTb

CpeacTtBa 3alimTbl MHGOpMaLMM B aBTOMATU3NPOBAHHLIX WH(OPMAaLMOHHbBIX
cuctemax (AUC), KOMNbIOTEPHBbIX CeTAX U KomnbtoTepax. Obwme npobnembl 3awWwunThbl
nHpopMauun n uHdopmaumoHHon 6esonacHocTn AUNC. KomnbloTepHble BUPYCbl U
BPEAOHOCHbIE NporpamMMbl. Micnonb3oBaHMe aHTUBMPYCHbLIX CPEACTB.

OneKTpoHHast NoANUCb, CePTUPUUMPOBAHHbIE CanTbl U AOKYMEHTbI. MpaBoBbie
HOPMbl  UCMONb30BaHUA KOMMbIOTEPHbIX MporpaMm u paboTtel B WHTepHeTe.
3akoHogaTenbcTBO P® B 06nactu nporpammHoro obecneyeHus.

TexHOreHHble U 3KOHOMWYECKME Yrpo3bl, CBA3aHHble C ucnonb3oBaHnem WKT.
lMpaBoBoe obecneyeHne nHPopMaLMOHHON 6e30MacHOCTMW.

2. OCHOBHbIE YMEHUSA U HaBbIKU

OK3aMeHyeMbI AOSMKEH 3HATb/MOHMMATb/YMETb:

— KogupoBaTb M [JeKkoauMpoBaTb TEKCTbl MO 3aJaHHOM KoJoBOW Tabnuue;
CTPOUTb HEpPaBHOMEpPHbIE KOAbl, AonyckalouwmMe OAHO3HAYHOE AeKoaupoBaHMe
coobLeHnn, ncnosnbays ycrosme daHo;

— CTPOUTb HOrNYeCcKMe BbIPaXEHUS C MOMOLLbI Onepauun OU3bHOHKUUN,
KOHBIOHKUUKN, OTPMUAHMSA, UMNAMKaUUK, 3KBMBANEHLMMW; BbIMNOMHATbL 3KBMBAIIEHTHbIE
npeobpa3oBaHnst 3TUX BbIPAXXEHNN, NCMONb3YA 3aKOHbI anredpbl NOrMKM (B YacTHOCTY,
CBOMCTBA OU3BIOHKLMMK, KOHBLIOHKUMMK, npasBuna ge MopraHa, cBs3b umnnukauuu c
AN3BIOHKUMEN);

— CTpouTb Tabnuuy WCTUHHOCTM 3a[aHHOro  JIOTMYECKOr0  BbIPaXKEHUS;
onpeaensaTb WUCTUHHOCTb  BbICKa3blBaHWSA, COCTABMIEHHONO W3  3fIEMEHTapHbIX
BbICKa3blBaHUA C MOMOLbLIO JIOMMYECKUX oOrnepauun, ecnu usBecTHa WCTUHHOCTb
BXOOSLLMX B HEFO 9N1IEMEHTAPHbIX BbICKA3blBAHWUN;

— CTpOUTb AepeBO Urpbl MO 3a4aHHOMY anropuTMy; CTPouUTb U 060CHOBLIBATH
BbIUIPbILLHYK CTPaTernto Urpbl;

— 3anucbiBaTb HaTypasibHble 4YUCa B CUCTEME CHUCAEHUA C  [OaHHbIM
OCHOBaHUEM;

— onucbiBaTb rpadbl C MOMOLLbID MaTpuUL CMEXHOCTU C yKasaHuem [AJIvH
pebep (BeCcOBbLIX MaTpUL);

— dopmanu3oBatb  MNOHATME  «anroputM» C  MNOMOLWbLK  OOHOW U3
YHUBEpPCAmnbHbIX MOAenen BbluucNeHun (MawuHa TblopuHra, mawwuHa [locrta);
NOHUMAaTb coaepxaHune Teaunca Yepda—TblOpuHra;

— MNOHUMAaTb U UCMOMb30BaTb OCHOBHbLIE MOHATUSA, CBA3AHHbLIE CO CIOXHOCTbLIO
BbluMCNeHun (BpemMsi paboTbl M pasmep MCNosib3yeMon namMatm npu  3agaHHbIX
MCXOOHbIX [aHHbIX; acuMNTOTUYecKas CIIOXHOCTb anroputMa B 3aBUCUMOCTU OT
pasmMepa UCXOOHbIX AaHHbIX);

— aHanusnpoBaTtb NpPearioXeHHbIN anropuTM, HarnpuMmep, onpenensTtb, Kakue
pesynbTaTbl BO3MOXHbI NPU 3a4aHHOM MHOXECTBE UCXOOHbIX 3HAYEHUM U MPU KaKnUx
MCXOOHbIX 3HAYEHUSIX BO3MOXHO MOJSTly4YeHMe yKa3aHHbIX pe3yribTaTos;

— co3gaBaTtb, aHanuM3MpoBaTb M peanui3oBbiBaTb B Buae nporpamm 6asoBble
anropuTMbl, CBSI3aHHble C aHanu3oM 3fIEMEHTapHbIX (YHKUUK, 3anucblo 4vucen B
NO3MLUNOHHOWN CUCTEME CUYMCIEHUS, AENIMMOCTbIO LEeNbIX Ynucen; NMHenHon obpaboTkon
nocnegoBaTeNibHOCTEN N MAacCUBOB Yncern (B TOM YMcne anroputmMbl COPTUPOBKK);

— co3gaBaTb COOCTBEHHbIE anropuTMbl ONs peLleHust NpUKNagHbIX 3adad Ha
OCHOBE N3YYEeHHbIX anropuTMOB N METOAOB;

—  NPUMEHSATb MNPWU pPeLLUeHMN 3agadvy CTPYKTYpbl OaHHbIX: CAUCKKW, CroBapw,
AEepEBbS, odepean; NPUMEHATb NP COCTaBneHMM anroputmoB 6a3oBble onepaunm co
CTPYKTYpPaMu OaHHbIX;



—  WCMNONb30BaTb OCHOBHbIE MOHATUS, KOHCTPYKUMW W  CTPYKTYpPbl AaHHbIX
nocnegoBaTesNibHOro NPOrpaMMmMpPOBaHUS, a Takke npasuia 3anucn 3TUX KOHCTPYKLUMIA
N CTPYKTYpP B BblIOpaHHOM ANs n3y4eHus A3blke NporpaMmMmMpOBaHUS;

— ucnonb3oBaTb B MporpaMMmax [AdaHHble pasfu4yHbiX TUMNOB; MNPUMEHATb
CTaHOgapTHble M cobCTBEHHbIE MnoAanporpaMmbl ans o06paboTkM CUMMBOMBHBIX CTPOK;
BbINOMHATL 00paboTKy [AaHHbIX, XpaHAWWUXCA B BUAE MacCUBOB  pasfiUYHOM
pasmMepHOCTK; BbIOMpaTb TMM UMKNA B 3aBMCUMMOCTM OT pellaemMon noasafadu;
COCTaBnATb UMKMbl C UCMNONb30BaHMEM 3apaHee onpeneneHHOro MHBapuaHTa UuKNa;
BbINONHATL 6a3oBble ornepauuMm C TEeKCTOBbIMW WU ABOMYHBbIMW hannamu; BblOensiTb
noasagayn, pelleHue KOTOpbIX HeobxoOuMMO ANS pelueHus MOCTaBfeHHOW 3ajaudn B
nonHom ob6beme; peanu3oBbiBaTb pelleHuss noAasajady B Buae nognporpamm,
CBA3bIBaTb NoOANporpaMMbl B €QnHYI0 NporpaMmmy; UCrnonb3oBaTb MOAYNbHbLIN NPUHLAN
NOCTPOEHUS NpOrpamMm; UCNoNb3oBaTb BUBIMOTEKN CTaHOAPTHBIX NOANPOrpamMm;

—  MPUMEHSTb anropuTMbl MOMCKa 1 COPTUPOBKN NPU pPeLLEHUN TUMNOBLIX 3a4ay;

— BbINOMNHATL OTNAagKy W TecTupoBaHMe nporpamMm B BblbGpaHHOW cpeae
nporpamMmMupoBaHnsi; UCnonb3oBaTtb nNpu  paspaboTke nporpamMm  CTaHO4apTHble
B1BnMoTEKN A3blka NPOrPaMMMUPOBAHNSA N BHELLHNE BUBIMOTEKN NporpamMmm;

—  MOnb30BaTbCs HaBblkaMy hopmanusauun sagayv;

—  paspabaTtbiBaTb M MCMOMb30BaTb KOMMbIOTEPHO-MaTEMATUYECKNE MOLENMW;
aHanuampoBaTb COOTBETCTBUE MOAENN pearnibHOMYy OOBbEKTY MK NpoLeccy;

— TMOHMMAaTb OCHOBHblE€ MNPUHUMMNbI  YCTPOMCTBA WU  (PYHKUMOHMPOBAHUSA
COBPEMEHHbIX CTaUWOHAPHbIX U MOBUIBbHbLIX KOMMNbLIOTEPOB; BblOMpaTb KOH(Urypauuio
KOMMblOTEPA B COOTBETCTBMM C peLLaeMbiMn 3agavamu;

— MOHMMaTb Ha3HayeHue, a Takke OCHOBHbIE MPUHLMMbI YCTPOMUCTBA N paboThl
COBPEMEHHbIX OMepauMOHHbIX CUCTEM; 3HaTb BWAbl W Ha3Ha4YeHWEe CUCTEMHOrO
nporpaMmmHoro obecneveHus;

— BfageTb NPUHUMNAMKU OpraHu3auumn unepapxumdecknx annoBbiX CUCTEM WU
MMeHOBaHMsA (hannos; UCNonb3oBaTh WabMoHbI A4S oNUcaHnsa rpynnbl annos;

—  WCMNONb30BaTb [AMHAMMYeckue (9NEeKTPOHHble) Tabnuubl, B TOM 4ucne
dopmyrbl C MCNONb30BaHNEM abCOSOTHOMN, OTHOCUTENBHOM U CMELLAHHOW agpecaumn,
BblAeneHne auanasoHa Tabnuubl M ynopsgovvMBaHue (COPTUPOBKY) €ro 31eMEeHTOB;
NOCTPOEHMEe rpadmKoB U Anarpamm;

— BfageTb OCHOBHbIMW CBeAeHMsAMM O TabnnyHbiX (PensumoHHbIX) ©Gasax
AaHHbIX, X CTPYKTYpe, cpeacTBax co3gaHnsa u paboTbl, B TOM YMCe BbINOMHATL OTOOP
CTPOK Tabnuubl, YOOBNETBOPSAIOLWMX ONpeaeneHHOMY YCrOBUIO; OnucbiBaTb ©6asbl
AaHHbIX U CpeacTBa AOCTYNa K HAM; HanomnHATb paspaboTaHHyto 6a3y AaHHbIX;

—  MOHMMAaTb CTPYKTYPY AOMEHHbIX MMEH; NpuHumMnbl IP-agpecauun y3noB ceTu;

— npeacTtaBnatb  obwime npuHUMNBl  pa3paboTkm U1 (PYyHKUMOHMPOBAHUSA
NHTEPHET-NPUNOXEeHUN (cantol, 6norn n ap.);

— TMPUMEHSITb Ha MNpPaKTUKE MpuHUMNbI obecneyeHna WUHGOpPMaLNOHHON
B6esonacHocTn, cnocobbl U cpeacTBa obecrneyeHust HageXHoro (PyHKUMOHMPOBaAHUSA
cpeactB UIKT; cobntogate npu pabote B ceT HOpMbl MHPOPMALMOHHOM 3TUKU U NpaBsa
(B TOM Yncne aBToOpCKue npasa);

— cnepoBaTb OCHOBaM 6e30MacHON U 3KOHOMUYHOW paboTbl C KOMNbOTEPAMM

N MOOMIbHBIMK YCTPOMCTBaMK; cOONtoaaTb CaHUTaAPHO-TMIIMEeHNYeckne TpedoBaHus nNpu
paboTe 3a nmepcoHanbHbIM KOMMbIOTEPOM B COOTBETCTBUM C HOPMamun OEeNCTBYHOLLMX
CaHlluH.
NPUMEHATb KOAbl, UCNpaBNAoLWmMe OWNOKN, BO3HUKLLIME MpU nepegade nHdopmaumm;
onpefensTb MNPOMYCKHYKD CMNOCOOHOCTbL WM MNOMEXO3alULEHHOCTb KaHana CBs3u,
NCKaXkeHne uHdopmMaumm npuM nepegadve No KaHamam CBS3W, a TakkKe WUCNOoNb30BaTb
anropuTMbl CcXaTus gaHHblx (anroput™m LZW v gp.);



ncnonb3oBaTtb rpadbl, AepeBbsl, CAUCKM MPU OMMCaHUM OOBLEKTOB M NPOLIECCOB
OKpYy)XalLero Mmpa; Mcrnonb3oBaTb NPe@UKCHbIE OEPEBbA U ApYyrMe BuAabl OepPEBLEB
npu peLeHnn anropuTMMYecknx 3agad, B TOM YMCIe Npu aHanuae Koaos;

NpPUBOAUTL NPUMEPBI Pa3fNINYHbIX anNrOPUTMOB pPELLEHMST OAHOWN 3afayu, KOTOpPbIE UMEKT
PasnNUYHYIO CITIOXXHOCTb; MCMOMb30BaTh NOHATME NepebopHOro anropnuTma;
MCnonb3oBaTb MOHATUE YHMBEPCANbHOrO anropytMa U NPUBOAUTL  MPUMEPDI
anropuTMMYECKn HepaspeLunmbix Npobnem;

ncnonb3oBaTbh MHPOPMALMOHHO-KOMMYHUKALNOHHBLIE TEXHOMNOMKN NPY MOLAENNPOBAHUN
N aHanmM3e NpoLecCcoB N ABNEHWUN;

OCO3HaHHO noaxoamTb K BblGopy WKT-cpeacts m nporpammHoro obecnevyeHns nns
pelueHns 3agav;

MCnonb3oBaTh NakeTbl NPOrpamMMm M cepBuCbl 06paboTkM 1M NpeacTaBrneHnsa OaHHbIX, B
TOM 4ncne — cTaTUCcTu4eckon obpaboTku;

Mcnonb3oBaTb MEeToAbl MalUMHHOIO 00y4eHWsa Npu aHanuae OaHHbIX; UCMOoNb30BaTb
npeacTtaBneHne o npobneme xpaHeHns n 06padoTkn BONbLUNX AAHHbIX;

co3gaBaTb MHOroTabnuyHble 6a3bl AaHHbIX; paboTe ¢ 6a3amu gaHHbIX U CMPaBOYHbIMM
cucTeMamu € NomMoLLbio Beb-uHTepgenca.

Mpumep KOHTPONbLHO-U3MEpPUTENBLHOro MaTepuana
(cobecenoBaHue)

1. JlokanbHble cetn. CeTteBoe obopynoBaHue. OpHopaHrosble cetn. Cetn
C BblAENeHHbIMM cepBepamMn. becnpoBoaHble CETW.
2. 3apava.

[ns nepegayn No kaHany cBA3WM COOOLLEHNSA, COCTOSALWENO TOMbKO M3 CMMBOJSIOB
A, b, B un I, ucnonesyetcst HepaBHoMepHbIn (no anuHe) koa: A—-00, 6 A-10, B
A-010, ' A-101. Yepes kaHan cBA3n nepepaértca coobuweHne: BABBIB.
3akogupymte coobuieHMe pfaHHbiIM KoAoM. [lonyyeHHoe [ABOMYHOE YUCHO
nepesenuTe B LWWECTHaALATEPUYHbIN BUA.

KpuTepumn oueHKu oTBeTOB abUTYpPUEHTOB Ha cobecefoBaHUMN

73 - 100 6anno., B TOM criy4yae, eCfivu abuTypuUeHT:

— OBHapyxuBaeT NOfIHOEe NOHNUMaHWe TeopeTUYEeCcKoro maTepmana, 3HaHMe OCHOBHbIX
dopmMyn nHpopmaTnkM, ymeeT NoATBEPANTb UX KOHKPETHLIMW NpUMepamMu;

— YMEEeT U3NOXWUTb U KOPPEKTHO OLEHUTb pasfuyHble noaxoAdbl K msnaraeMomy
mMaTepuany, cnocobeH copMynupoBaTtb U goKa3aTb COOCTBEHHYK TOYKY 3pEHUS;
obHapyxuBaeT cBoboaHOE BnageHe NOHATUNHBIM annapaTom;

—  [AEMOHCTPUPYET FOTOBHOCTb MPUMEHATb TEopeTU4ecKne 3HaHUSA B MNPaKTUYECKOM
AEATENbHOCTH;

— MpuW OTBETE HE MOBTOPSIET LOCNOBHO TEKCT y4ebHUKa, a ymeeT oTobpaTth rnaBHoe,
obHapyXnBaeT CaMOCTOATENbHOCTb UM apryMeHTUPOBAHHOCTb CYXXOEHUN, YyMeeT
YCTaHOBUTb CBSA3b MeXAy M3y4aeMbiM U paHee U3yYeHHbIM MaTepuanom Mno Kypcy
nHgopmatnkm n VKT, a Tarke ¢ matepuarniom, YCBOEHHbIM MpU U3y4YeHUN OpYrux
CMEXHbIX NPeaMETOB;

— yMeeT penaTb aHanus, o600ueHnss n cobCTBEHHble BbIBOAbLI MO 3agaHHOMY
BOMpPOCY.

57 - 72 6anna B TOM criyyae, ecnv OTBeT YOOBMETBOPSET Ha3BaHHbIM Bbille

TpeboBaHNAM, HO abUTYPUEHT:



AonyckaeT ofHy Herpybyto owmnbky mnu He Gonee ABYX HEOOYETOB M MOXET WX
MCNPaBUT CaMOCTOATENbHO, U Npy HEBONbLUOW NOMOLLM NpenoaaBaTens.

44 - 56 GannoB B TOM cry4yae, ecnn abuTypueHT MOXeT OpUEHTMPOBATbCH B
TeopeTn4yeckom maTepuane; B LENoOM UMeeT npeacTaBneHne 06 OCHOBHbIX MOHATUSIX
n3naraemMomn Tembl, HO Npu OTBETE:

obHapyxunBaeT oTaenbHble Npobenbl B YCBOEHUU CyLLLECTBEHHbIX BOMNPOCOB Kypca
nHopmatnkn un  WUKT, He npenatcTBywlwmne panbHenweMmy YCBOEHUIO
nporpaMMHoOro matepuana;

UCNbITbIBaeT 3aTpyAHEHUA B MNPUMEHEHUW 3HaHWUW, HEeOOXOAWMBLIX AONS pelUeHUs
3afay pasnuyHbIX TUMOB WM B NOATBEPXKOEHMM KOHKPETHbIX NPUMEPOB
NPaKTUYEeCKOro NpMMeEHeHNs TeopeTU4ecKkoro Matepumana;

OTBEYaeT HenosiIHoO Ha BOMNPOCbLI, WM BOCNPOU3BOAUT CcoAepXaHue TeKkcTa
y4yebHUuKa, HO He4OCTaTOYHO NOHUMAET OTAENbHbIE MONOXEHWS;

obHapyXunBaeT HedoCTaTOMHOE [MOHMMaHue OTAENbHbIX  MOSIOXKEHUN  npwu
BOCNpou3BedeHNUn TekcTa YyyebHuKa, WM oTBevaeT HemnosiHO Ha BOMpoChl
npenogasaTens, Aonyckasa ogHy-ase rpyoble owmnoku.

43 n meHee 6annoB B TOM criyvae, ecrnv abuUTypueHT:

He 3HaeT M He MOHMMAaeT 3HAYMTENbHYHD WM OCHOBHYK 4acTb NPOrpamMHOro
mMaTepuvarna B npegerniax nocTaBfeHHbIX BONPOCOB;

nveet cnabo cchopMMpOBaHHbIE MU HEMOJSHbIE 3HAHUSI U HE YMEET NPUMEHSITb UX K
pELLEHNIO KOHKPETHBIX BOMPOCOB 1 3a4ay No obpasuy 1 K NPOBEAEHNIO OMNbITOB;

npwn oTBeTe (Ha OAWH BOMpPOC) gonyckaeT 6onee AByX rpydbiX OWMOOK, KOTOpbIE HE
MOXET UCnpaBuTb Aaxke Npy NOMOLLM npenogasaTtens.

Mpumep KOHTPONbLHO-U3MEpPUTENLHOro MaTepuana
(MucbMeHHbIU 3K3aMeH)

Ha pucyHke cxema gopor H-ckoro panoHa usobpaxkeHa B Buae rpada, B tabnuue
coagepXatcs CBeAeHUS O MPOTSKEHHOCTU KaXaon U3 3TUX Aopor (B KunomeTpax).
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Tak Kak Ta6J'II/IL|,y n CXxemy pucosasim He3aBUCUMO Apyr OT Apyra, TO Hymepauud
HaCeNEHHbIX NYHKTOB B Tabnvue HUKaK He cBsi3aHa C 6yKBeHHbIMI/I 00603HauYeHnamMmM Ha

rpadpe. OnpegenuTe, KakoBa cyMMa NPOTSHKEHHOCTEN AOpOr M3 NyHkTa D B NyHKT B 1

n3 nyHkta F B nyHkT A. B oTBeTe 3anuwmnTe Lenoe 4ucro.



Mwuwa 3anonHsn Tabnmuy UCTUHHOCTK nornyeckon dpyHkumm F

—.(y - (x = W))/\(z - x),
HO ycrnen 3anoSIHUTb JIULb PparMeHT U3 TPEX pasfnUYHbIX €€ CTPOK, JaXe He yKasas,
Kakomy cTonbuy Tabnuubl COOTBETCTBYET KaXaas U3 NepeMeHHbIX W, X, Y, Z.

F

1 1 1

0 0 1
0 1 0 1

Onpep,enVlTe, KaKoMy CTOJ'I6LI,y Tabnuubl COOTBETCTBYET KaXxaada 3 nepemMeHHbIX W, X,

y, Z.

B orBete Hanuwute 6ykBbl W, X, Yy, Z B TOM nMopsgke, B KOTOPOM wayT
COOTBETCTBYHOLME UM CTONBLLI (CHa4Yana bykea, COOTBETCTBYIOLLLAA NEPBOMY CTONOLY;
3aTeM OykBa, COOTBETCTBYIOLLAss BTOpoMy ctonbuy, u 1.4.). BykBbl B OTBETE NuwUTe
noapsaa, HUKakux pasgenutenen mexay 6ykBamm CTaBuTb HE HYXHO.

Mpumep. dyHkumns F 3apaHa BbipaxeHnem —x\Vy, saBucawMM oT ABYX NEPEMEHHbIX, a
dparmMeHT Tabnuubl UMEET crneayoLwmn Bua,.

F
0 1 0

B atom cnyyae nepBomy cTonbLy COOTBETCTBYET NEpPEMEHHas Y, a BTOPOMy ctonbuy —

nepemMeHHas X. B oTBeTe cnegyeTt Hanucatb: YX.

B danne (cm. NMpunoxeHne 3apaHue 3.zip) npuBedéH dparMeHT 6asbl AaHHbIX
«lMpoayKTbi» 0 NOCTaBKax TOBapOB B Mara3nHbl panoHOB ropoaa. basa gaHHbIX cocTouT
n3 Tpéx Tabnuuy. Tabnuua «[BWXKeHne TOBapOB» COLEPXMT 3anucu O MocCTaBKax
TOBApOB B MarasuHbl B TeyeHne nepsoun aekaabl uoHa 2021 r., a Takke MHopmaLumio o
npoAaHHbIX ToBapax. [lone Tun onepayuu cooepXuT 3HadeHue [locmyrnreHue vnu
lMpodaxa, a B cooTBeTCTByWOLEee none Kosudecmeo yrnakogok, wWm. 3aHeceHa
MHOpMaUUa O TOM, CKONMbKO YMaKOBOK TOBapa MOCTYNUIIO B MarasmH wunu 6bino
nNpogaHo B TeyeHue AHs. 3aronoBoK Tabnuubl UMeeT cneayowmnin Bua.

Konnuects

ID ID Tun °CTBO 1 | 1ema
Hata ApTuKyn yMNakoBOK,

onepaumm mMarasuHa onepauuu i pyo6./WrT.

Tabnuua «ToBap» COOepPXUT MHAOPMaLUUIO 00 OCHOBHLIX XapakKTEPUCTUKaX Kaxgoro
ToBapa. 3arofioBoK Tabnuubl MMeeT cneayoLwmnn Bua.

KonnyecTtso B
ApTukyn OTpen HanmeHoBaHue Ea. nam. MocTaBLwmk
ynakoBke

Tabnuua «MarasnH» cogepXut uHpopMauuld O MECTOHaxXOXAeHUN MarasuHoB.
3aronoBok Tabnuubl UMeET creayroLwmmn BUA.

| ID marasuHa | Paiton | Aopec |
Ha pucyHke npuBegeHa cxema ykasaHHOW 6a3bl AaHHbIX.
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Aeicxenne Tosapoe ' Marazun

¥ ID onepaumu o W 1D marazuHa
Oata Pafon
ID marazuHa — Aapec
APTHEYN —
Tun onepawum .
KoAWu4EcTED yNakoBok Tosap
Lera S ¢ ApTHEyn

Orpen

HanmmeHoBaHWe
EauHMUA M3mepeHUA
KonWw4ecTeo B yNaKoBKe
MpoMzE0ANTENL

Mcnonb3yss nHopmaumio 13 npmBed€HHon 6asbl AaHHbIX, ONpPedenuTe Ha CKOJSbKO
YBENUYNNOCH KONMMYECTBO YMNAKOBOK SAWUL, ONETUMYECKMX, MMEKLWMUXCA B Hanuydmm B
MarasmHax 3apeyvHoro panoHa, 3a nepuog ¢ 1 no 10 noHA BKMOYUTENBHO.

B oTBeTe 3anuimTe TOMbKO YACHO.

[na kogMpoBaHWUs HEKOTOPOW NocreaoBaTesibHOCTU, cocTodlen ns byks J1, M, H, 1,
P, pewunn wucnonb3oBaTb HepaBHOMEPHbIA [OBOWYHBIA KO, YOOBMAETBOPSIOLNIA
YCITOBMIO, YTO HUKAKOE KOLOBOE CITIOBO He SBNSETCS Havyanom gpyroro KogoBoOro crnosa.
910 ycnoBue  obecrneynmBaeT  BO3MOXHOCTb  OAHO3HAYHOW  pacLUIMPOBKMU
3akoampoBaHHbIX coobuweHun. Ons 6yke Jl, M, H ucnonb3oBanun COOTBETCTBEHHO
kogoBble croea 00, 01, 11. [Ons agByx ocTtaBwwuxca 6yke [1 n P kogoBble cnosa
HEeN3BECTHbI.

YKaxnte Kpatyarniee BO3MOXHOE KogoBoe croBo Ans 6ykebl 1, npu KOTOpoM Kopg
OyneT yaooBneTBOpsiTb yKa3aHHOMY YCMoBuio. ECnv Takux KOAOB HECKONbKO, yKaxuTe
KOA C HAMMEHbLLUUM YMUCITOBbIM 3HAYEHMEM.

Ha Bxon anroputma nogaértcs HatypanbHoe yucno N. Anroputm CTpoOUT Mo Hemy
HoBoe uncno R cneayowmm obpasom.

1. CTpouTcsa aBonyHas 3anuck Yncna N.

2. K aTon 3anucm gonmcbiBaloTCs cnpaBa ewé aBa paspsiga no criegyrowemy

npasuny:

a) cknagblBaloTcs Bce LMdpbl ABOMYHOM 3anuck umcna N, u octaTok OT AeneHus
CYMMbI Ha 2 ONUCLIBAETCA B KOHEL, Yncna (cnpasa).

Hanpumep, 3anncek 11100 npeobpasyetca B 3anmcb 111001;

6) Hag 3TOM 3anNMCblo NPOM3BOAATCS TE Xe AENCTBUS — CnpaBa JONUCbIBAETCHA OCTATOK
OT AeNeHns CyMMbl €€ umdp Ha 2.

Mony4yeHHaa TakMm o6pa3oM 3anucb (B HEW Ha ABa paspsga bonblie, Yem B 3anucu
ncxopgHoro uncna N) sBnsieTcs ABOMYHOM 3anncbio pesynbTupytoLlero Yncna R.

YKaxuTe Takoe HauMmeHbLuee Yncro N, ons KoToporo pesynbTaTt paboThbl
[AaHHOoro anroputMa Gonblue Yvicna 77. B oTBeTe 3TO YMCro 3anuwnte
B JE€CATUYHON CUCTEME CUUCTIEHUS.
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@ WcnonHutens Yepenaxa p[OencrByeT Ha MMNOCKOCTU C [eKapTOBOWM CUCTEMOM
KoopauHaT. B HavanbHbin MOMeEHT Yepenaxa HaxoguTca B Havane koopauHart, eé
ronoBa HanpasfeHa BOOMb MOSIOXUTENBHONO HanpaBneHns OCUM OopAuHaT, XBOCT
onywieH. MNpu onyweHHOM xBocTe Yepenaxa ocTtaBnsaeT Ha none cnepg B Buae nuHun. B
KaXKObl KOHKPETHbLI MOMEHT M3BECTHO MONOXEHNE UCMONMHUTENS U HanpaBlieHne ero
ABWXEHUS. Y UCNONHUTENS CyLwecTBYeT ABe KOMaH4bl:

Bnepéan (roe n — uenoe 4ucro), Bbi3biBaKOLWaa nepenswxkeHne Yepenaxm Ha n
eQuHvL, B TOM HanpasneHuu, Kyaa ykasbiBaeT eé ronosa, 1 Hanpaso m (rge m -

Lenoe 4Yncno): Bbi3biBaloLaa U3MEHEHNE HanNpaBneHUs OBWXKEHUS Ha 1M rpagycoB Mo
4YacoBOW CTperike.

3anuck MosTopu k [Komanga1 KomanHpa2 .. Komanpa S] o3HauaeTt, u4TO

nocneaoBaTenbHOCTb U3 S KomaHa noBTopuTCa K pas.

Uepenaxe 6bIn AaH 4N UCNOMHEHNSA CREQYOLWNIA anropuTMm:

MoBTopu 7 [Bnepén 10 Hanpaso 120].

OnpepgenuTte, CKONbKO TOYEK C LENOoYMCIiEHHbIMU KoopaAuHaTammn OyayT HaxoauTbes
BHYTpU 0651actn, OorpaHNYeHHON NUHWEWN, 3aaHHOW AaHHbIM anropuTMoM. TO4YKM Ha
NWUHUKN YYnTbIBaTb HE criegyer.

,D,J'Iﬂ XpaHEeHUs1 NPOM3BOSIbHOrO pacTpoBOro msobpaxeHuss pasmepom 128 x 320
nukcenen oteegeHo 20 KbauT namstm 6e3 yyé€ta pasmepa 3arosioBka hawnna. Onsa
KOAMPOBaHMA LBeTa Kaxaoro nukcens MCnonb3yeTcs OA4MHAKOBOE KOMMYEeCTBO OuT,
KoObl MUKCenen 3anucbiBaloTcsa B havn oguH 3a gpyrum 6e3 npomexyTtkoB. Kakoe
MaKCMMaribHOe KONMMYEeCTBO LIBETOB MOXHO UCNOSb30BaTh B N300paxeHum?

Bce 4eTblpéxOykBeHHbIE CIOBa, B COCTaBe KOTOPbIX MOryT ObiTb TONbKo 6ykebl J1, E,
M, Y, P, 3anucaHbl B andaBUTHOM NOpsSAKE N NPOHYMepOoBaHbl, HauMHas ¢ 1.

Hwxe npuBeaeHo Hayano cnucka.

EEEE

EEEN

EEEM

EEEP

EEEY

EENE

U AN

MNoa kakum HOMEepPOM B CrnncKe noéet nepBoe Cy1oBO, KOTOpPOEe Ha4YnNHaeTCA C 6yKBbI n?

@OTKpoMTe dann anekTpoHHOM Tabnuubl, coaepXallenh B KaxOoW CTpoke Tpwu
HaTypanbHbiX Yncna (cMm. NMpunoxeHue 3agaHue 9.zip). BoiscHUTE, kKakoe KONMYECTBO
TPOEK 4YMcCen MOXeT SBMATbLCA CTOPOHAMW TPeyrofibHMKa, TO €CTb YAOBReTBopsieT
HepaBEHCTBY TPeyrofbHUKa.

B oTBeTe 3anuimnTe TOMLKO YNCIO.
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C nomolLLbio TEKCTOBOrO pefakropa onpeaenuTe, CKOSbKO pas, He cyMTast CHOCOK,
BCTpeyaeTcs croso «gonr» unu «fonr» B Tekcte pomaHa B ctuxax A.C. lNywkuHa
«EBrenunn OnHeruH» (cm. MNMpunoxeHune 3apaHue 10.zip). [pyrve dopmbl cnosa
«0onNr», Taknme Kak «Zonrm», «gonramum» M T.4., y9YuTblBaTb He cnepyet. B otBeTe
YKaXXUTe TOSbKO YMCIO.

Mpn perncrtpaumm B KOMMbIOTEPHON CUCTEME KaXAOMYy OOBLEKTY cornocTaBnsieTcs
naeHTugukaTop, coctoawmm m3 15 cMMBONOB U coaepXXawuim TONbKO CUMBOSbI U3 8-
cmBosibHOro Habopa: A, B, C, D, E, F, G, H. B 6a3e gaHHbIX A4ns XpaHeHusi CBeAEHUI
O KaXXgoMm oObekTe OTBEAEHO OAMHAKOBOE M MUHUMAribHO BO3MOXHOE LEenoe 4ucro
6ant. lNpn 3TOM MCNOMb3YKT MOCMMBOJSIbHOE KOOUPOBaHME WOEHTUMKATOPOB, BCe
CMMBOSIbI  KOOMPYIOT OOMHAKOBLIM UM MUHMMAnbHO BO3MOXHbIM KONMYECTBOM OUT.
Kpome cobcTBeHHO uaeHTudumkaTopa, Ans Kaxgoro obbekTa B CUCTEME XpaHATCS
AONOSNHUTENbHbIE CBEAEHUSI, AN Yero oTeeaeHo 24 6anta Ha 0aMH OObEKT.
Onpepgenute 06bEM namaTn (B BanTtax), HeobxoanmbIN Ana xpaHeHna ceegeHun o 20
obbekTax. B oTBeTe 3annwumnTe TONbLKO Liefioe YMCno — KONn4ecTBo 6anT.

WcnonHutenb PegakTop nonyyaeT Ha BXOA4 CTPOKY LMdp M npeobpas3oBbiBaET €.
Pepaktop MOXeT BbINOMHATL ABE KOMaHAbl, B 06emx komaHgax v u w obosHavatoT
LEenoYKku Lnap.
A) sameHunTb (v, W).
OTa KOMaH4a 3amMeHsIeT B CTPOKE NepBOeE CrieBa BXOXAEHME LEMNOYKN v Ha LIENOYKy w.
Hanpumep, BbiNONHEHWE KOMaHAbI
sameHntb (111,27) npeobpasyetr crpoky 051111508 crtpoky 0527150.
Ecnun B cTpoke HET BXOXOEHWUI LEeNoYkn U, TO BbIMOSTHEHME KOMaHAbI
3ameHUTb (U, W) He MeHsieT 3Ty CTPOKY.
B) Hawnock (V).
OTa KOoMaHga npoBepsieT, BCTpeYaeTcss NN uenoyka U B CTPOKE WCMONHUTENS
PepakTtop. Ecnu oHa BcTpevaeTcs, TO KOMaHAa BO3BpallaeT NOrmyeckoe 3HaveHue
«UCTUHa», B NPOTUBHOM Crlyvae BO3BpaLLaeT 3HaYeHne « noxb». CTpoka MCNonHUTENs
npy 3TOM HE U3MEHSeTCS.
Lunkn
[IOKA ycJjioBue
IIOCJIEeOBAaTEeJIbLHOCTE KOMAaHI
KOHEIT TIOKA
BbINOJSTHAETCS, NOKa YCrOBUE UCTUHHO.
B KoHCTpyKUuK
ECIIN ycisioBue
TO xomMaHIal
VMHAUE xoMaHza?
KOHEILl ECJIN
BbINONHAeTCA komaHgal (ecnn ycnoBuMe WCTUHHO) unv KomMaHga2 (ecnu ycnosue
NOXHO).
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Kakas cTpoka nonyyuTcs B pesynbTaTe NpUMEHeHUs NpuMBeAEHHON HUXe NporpamMmmbl K
CTpoke, coctoswen ns 70 ngywmx nogpsg umdp 87 B oTBeTe 3anuwimnte noslyvyeHHyo
CTPOKY.
HAUYAJIO
[IOKA nHammocsk (2222) WV ramnochk (8888)
ECJI/I Haugock (2222)
TO BaMeHUTH (2222, 88)
VMHAUE saMeHUuTb (8888, 22)
KOHELl ECJIN
KOHEL IIOKA
KOHEL

Ha pucyHke npeacrtaBneHa cxema Lopor, ceasbiBatowmx ropoga A, b, B, I, O, E,
K, 3, U, K, J1, M. lNo kaxxgon gopore MoOXHO ABUraTbCHA TOSNbKO B OAHOM HanpaBreHuu,
yKa3aHHOM CTPENKOWN.

CKonbKO CcyLecTBYeT pasfnuyHbIX nyTern u3d ropoga A B ropoa M, npoxogsawmx yepes
ropog B?

3HaveHne apudMeTUYECKOro BblpaXKeHus

3438 +2-423 4420 413.4542.4% +1
3anucanM B CUCTEME CUYUCHEHUA C ocHoBaHMeM 16. CKONbKO 3Hayawmx Hyneu
COOEPXMTCA B 3TOM 3anmcn?

Ha uucnosoii npsimoi aaHbl aea otpeska: D = [17,58] u C = [29,80]. Ykaxute
HaUMEeHbLLYIO BO3MOXHYIO AMWHY TaKoro oTpesaka A, AnS KOTOPOro NorMyeckoe
BbIpaXeHue

(x € D) - ((ﬁ(x € CO)A-(x € A)) > =(x € D))

WCTUHHO (T.€. NPUHUMaET 3Ha4veHue 1) Npu Nobom 3Ha4YeHU NEPEMEHHON X.

[16] AnropuTm BbiuMcneHNs 3Haudenust dyHkumm F(n), roe n— HaTypanbHoe 4ucro,
3afjaH creayoLmMMy COOTHOLLIEHNSIMM:

F(n) =1npun =1;

F(n) =n+ F(n— 1), ecnn n 4étHo,

16



F(n) =2+ F(n—2),ecniun > 1 v npu aToM N HEYETHO.
Yemy paBHO 3HaueHve dyHKumn F(26)?

B canne (cm. MNMpunoxeHue 3apgaHue 17.zip) cogepxumtca nocnenoBaTenbHOCTb
LenbiX yncen. SneMeHTbl NocnefoBaTeNbHOCTU MOTYT NPUHUMATL Lenble 3Ha4YeHus oT
—10000 pgo 10000 BkntouuTenbHo. Onpegenute M 3anUWKMTE B OTBETE CHavana
KONMYECTBO Nap 9NeMEHTOB MNocrenoBaTesfibHOCTU, B KOTOPbLIX XOTS Obl OAHO 4MCO
aenntcsa Ha 3, 3aTeM MakCuMarsbHY U3 CYMM 3f1eMEHTOB Takux nap. B gaHHon 3apave
nog napow nogpasyMeBaeTcs ABa MAyLWwmMx Nogpsasa afieMeHTa nocnenoBaTenibHOCTMU.
Hanpumep, ona nocrnegoBaTenbHOCTU U3 NSATU 3NIEMEHTOB:

6;2;9; -3; 6 — oTBET:

18| KsagpaT pasnuHosan Ha N X N «knetok (1 < N < 30). UcnonHutens Po6ot
MOXET nepemeLlaTbCs No KrneTkaMm, BbIMOSHAS 3a OOHO nepeMeLleHne oaHy U3 OByX
KOMaHA: BnpaBo U1 BHU3. [1o komaHae BnpaBo PoboT nepemelLaeTcs B COCEAHIO
npaBylo KIMeTKy, N0 KOMaHOe BHU3 — B COCEOHIOI HWXKHIW. KBagpat orpaHuyeH
BHELWWHUMM cTeHamun. Mexay cocefHMMW KneTkamMu KBagpata Takke MoryT ObiTb
BHYTpeHHUe cTeHbl. CkBO3b CTeHy PO60OT NponTtn He MoxXeT. [Nepen KaxabiM 3amnyCcKoMm
PoboTta B kaxgowm KneTke KBagpata nexuT MoHeTa goctomHctBom oT 1 go 100.
MoceTtus kneTky, PoboT 3abupaeT MoOHeTy ¢ cObon; 3TO TakKe OTHOCUTCA K Ha4anbHOW
N KOHEeYHOW KneTkam mappyTta PoboTa.

Onpegenute MakcMMasbHYlO U MWUHUMAsbHYH OEHEXHble CYMMbl, KOTOpble MOXET
cobpaTtb PoboT, npongsa vn3 neBon BEPXHEW KMETKM B MpaBYyl HWXKHIOK. B oTBeTe
YKaXXuUTe [Ba YnCra — cHavyarna MakCcMmarsibHyt0 CyMMY, 3aTEM MUHUMArbHYIHO.

NcxooHble OaHHble npeacTaBnsioT cobor anekTpoHHy Tabnuuy pasmepom N X N

(cm. MpunoxeHue 3apaHue 18.zip), Kaxaas sverika KOTOPOW COOTBETCTBYET KNeTke
kBagpaTta. BHyTpeHHMe 1 BHeLIHME CTEeHbl 0603HAYEHbI YTONWEHHBIMU NIMHUSIMU.

HpUMep BXOOHbIX OaHHbIX:

1 8 8 4
10 | 1 1 3
1 3 |12 | 2
2 3 5 6
Ans ykazaHHbIX BXOAHbIX AAHHbIX OTBETOM JOMKHa ObITb napa yncen

Ll,Ba urpoka, Nets n BaHsa, urpatoT B crnegytowyto urpy. lNepeg vrpokamu nexut
Kyya kamHeun. rpokn xogaT no ovepeaun, nepsbin xoq Aenaet lNMeTts. 3a oguH Xo4 Urpok
MOXeT [o6aBuTb B Ky4y OOMH KaMeHb UK YBENUYUTL KONMYECTBO KaMHEN B Ky4ye B ABa
pasa. [na Toro 4ytobbl AgenaTtb XoAbl, Y KaXAoro WUrpoka eCTb HeorpaHUYeHHoe
KOJSINYECTBO KaMHeMN.

Wrpa 3aBepluaetca B TOT MOMEHT, KOrga KOMM4YeCTBO KaMHeW B Kyde CTaHOBUTCHA He

meHee 29. MoGeautenem cuyMTaeTcss UFPOK, CAEeNaBLUNA NOCNEOHWI X0, T.e. NepBbIM
NONyYMBLUNIA Ky4y, B KOTOpon ByaeT 29 nnu 6onblue kamHen. B HayanbHbIi MOMEHT B

kyde 6bino S kamHer, 1 < S < 28. bygem roBopuTtb, YTO UIPOK MMEET BbIMIPbILLHYHO
17



cTpaTervio, ecnum OH MOXeT BbIMrpaTb NpW MObIX Xxodax npoTuBHUKA. OnucaTtb
cTpaTerMio Urpoka — 3Ha4uMT onucaTb, KakoW Xod OH [JOIMKeH caenaTb B MoboM
CUTyauumn, KoTopasi eMy MOXEeT BCTPEeTUTbCS MpU pasfvyHOW urpe npoTuBHUKA. B
onMcaHue BbIMIPLILLIHOW CTpaTerMn He crnegyeT BKMoYaTb XOAbl UrpatoLLlero no 3Tow
cTpaTernm urpoka, He sIBnsioWMecss Ans Hero Ge3yCnoBHO BbIMIPbLILWHLIMK, T.€. He
ABMNSOLMECS BbIUMPbILLIHBIMU HE3ABUCUMO OT UrPbl NPOTUBHUKA.

YKaxuTte Takoe 3HaveHue S, NMpn KOTOPOM MeTa He moxeT BbiUrpaTb 3a OAUH XOp4, HO
npu no6om xoae MNMetn BaHa moxeT BbIIPaTb CBOUM MepBbIM XO40M.

[ns vrpbl, onucaHHo B 3aaaHuu 19, HanauTe ABa TakMX 3Ha4YeHUs S, Npu KOTopPbIX
y lMeTn ecTb BbUrpbIWIHAA cTpaTerys, NpuU4EM OAHOBPEMEHHO BbIMOMHATCA ABa
YCIOBMUS:

- [MeTa He MOXeT BbIMrPaTb 3a OAMH XO[;

- [MeTa MOXeT BbIUrpaTb CBOMM BTOPbLIM XOAOM HE3ABMCUMMO OT TOrO, Kak ByaeT XoauTb
Bans.

HangeHHble 3HauyeHus 3anuwnTe B OTBETE B NOPSAKE BO3pacTaHus.

}J,nﬂ Urpbl, ONMWCaHHOW B 3adaHun 19, HanauTe 3HaveHwe S, NMpU KOTOPOM
OAHOBPEMEHHO BbINOJTHAKTCA ABa YCNOBUS:

- y BaHu ecTb BbMrpbillHaa cTpaTerusi, No3BondAWaa emy BblMrpaTb NEpBbIM UK
BTOpPbIM X040M Npu ntodon urpe MNMeTty;

- y BaHu HeT cTpaTeruu, koTopasi NO3BONUT €My rapaHTUPOBaHHO BbIrpaTb NEPBbIM
XOOOM.

Ecnn HangeHo HecKorbKo 3Ha4YeHun S, B oTBeTe 3anumnte MUHUMarnbHOe U3 HUX.

B daiine copepxnutca wuHdopmauuss o COBOKYNHOCTUM N  BblYUCIUTENbHbIX
NpoLLeccoB, KOTOpPbIE MOTYT BbIMOSTHATLCA NapanfienbHO unm nocnegosartensHo. byaem

roBOpUTb, 4YTO Mnpouecc B 3aBucut ot npouecca A. ecnn A=A BbINMONMHEHWA rnpoLuecca B

HeoGXxoauMbl pe3ynbTaThbl BbINOMHEHUS npouecca A. B aTom cnyyae npouecchbl MoryT
BbIMONHATLCA TOSILKO NocrneaoBaTesibHoO.
MHpopmauma o npoueccax npegcrasneHa B danne B Buge tabnuubl. B nepson ctpoke
Tabnuubl ykasaH ngeHtudpukatop npouecca (ID), BO BTopon cTpoke Tabnuubl - BpeMs
€ro BbIMNOSIHEHUS B MUNNUCEKYHOAX, B TPETben CTPOKe nepedncreHbl ¢ pasgenvrenem
«;» |D npoueccoB, OT KOTOpbIX 3aBUCUT AaHHbIM npouecc. Ecnn npouecc aBnsetcs
He3aBMCUMbIM, TO B Tabnuue ykasaHo 3HayeHue 0.
Tunoson npumep opraHnsauum AaHHbIX B panne:
Bpems BbINONHEHUN
npouecca B (mc)

ID npouecca B ID npouecca(os) A

1 4 0
2 3 0
3 1 1,2
4 7 3
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Onpepenute MMHMMaNbHOE BpPEMS, Yepe3 KOTOpPOEe 3aBEepLUMTCS BbIMNONTHEHWE BCEN
COBOKYMHOCTU MpPOLECCOB, MNpPW YCMOBUW, 4YTO BCE He3aBUCUMMble Apyr OT fpyra
npouecchbl MOTyT BbIMONHATLCA NapasnensHo.

TunoBon npumep WMEET WNNICTPATMBHBIN XapakTep. [ns BbINONHEHUA 3adaHus
ncnonb3ynte JaHHble U3 npunaraemoro ganna.

WcnonHutenb npeobpasyeT YNCIo Ha SKpaHe.

Y ucnonHuTens ectb ABe KOMaH4bl, KOTOPbIM NPUCBOEHbI HOMepa:

1. MpnbasuTb 1

2. YMHOXWUTb Ha 2

Mporpamma Ana wucnonHUMTENss — 3TO nocregoBaTernbHOCTbL  KomaHg. Ckorbko
CyLLleCcTBYyeT nporpamm, na KOTOpbIX NPU UCXOOHOM 4ucne 1 pesynbtatom ABndeTcs
yucno 20, 1 Npu 3TOM TPAEKTOPUA BbIYUCIIEHUIN cOaepPXUT ymcno 107

TpaekTopus BbIMUCIEHUA MporpamMMmbl — 3TO MoOcCregoBaTeNbHOCTL pe3ynbTaToB
BbIMOSIHEHNSA BCEX KOMaHA nporpamMmmel. Hanpumep, ans nporpammel 121 npn ncxogHom
yucne 7 Tpaektopusa dygeT coctosaTb U3 uncen 8, 16, 17.

TekcToBbI pann (cm. MpunoxeHue 3apgaHue 24.zip) coctout u3 cumsonos P, Q,
R wn §S. Onpepenute MakcumarbHOe KOMUYECTBO WAYLIMX NoapsiA CUMBONIOB B

npunaraemom dpavine, cpeam KoTopbiX HET MAyLWMX noapsa cumeonos P.
[lns BLINONHEHWS 3TOro 3a4aHus crieqyeT HanMcaTb Nporpammy.

I'IyCTb M — cymma MUHMManNbHOrO M MaKCMManbHOIO HaTypanbHbIX OenuTenen
Lienoro 4Yucra, He cyMTas eguHuubl U camoro Yuicna. Ecnu Takmx genvrtenen y yucna
HeT, TO 3HayeHne M cunTaeTcsi paBHbIM HYIHO.

HanuwwuTte nporpammy , KoTopas nepebupaet uenble yucna , 66newme 700 000, B
nopsiake Bo3pacTaHuMs M WUWET cpeau HUX Takue, AN KOTopbix 3HadeHne M
oKaH4MBaeTca Ha 8. BbiBeguTe nepBble MATb HANMOEHHbIX YMCEN U COOTBETCTBYHOLLME
UM 3HaYveHnss M.

dopmat BbiBOAA: ANS KAXOO0ro U3 NATU TaKMX HAWOEHHbIX YMCEN B OTAENbHOW CTPOKE
CHavyana BblBOOUTCS CaMo 4YuCIo, 3aTeM — 3HaYeHne M. CTpoku BbIBOAATCS B nopsiake

BO3pacTaHusi HANAEHHbIX Yncen.
KonuyecTtBo cTpok B Tabnuue gnst oteeTa n3bbITOYHO.

OTBeT:

Bpems BbINnonHeHUsA paboTbl HA NTMCbMEHHOM 3K3ameHe — 200 MUHYT.

Kputepum oLleHKM NUCbMEHHbIX paboT abuTypueHTOB

3a npaBunbHbIM OTBET Ha 3agaHna 1-25 ctaButca 1 6ann; 3a HEBEpPHbIN OTBET
nnun ero otcytcreme — 0 6annos.
MepsuurbinGann [1{2 3[4 [5|6 |7 [8]9[10[11[12]13]14[15|16[17[18/19]20
TectoBbivi 6ann |8]15]22]29|37|43|46|48|50|53|56|59|62|65|68|71|74|77]80|83
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MepBuyHbin Gann | 21 |22 |23 |24 | 25
TectoBbiibann | 85|88 |92 |96 | 100

Cnucok pekomeHAyeMoun nuTepaTypbl

1. NMongakos K.1O., EpemunH E.A. WHdbopmaTtuka. 10 knacc. YrnybneHHbIn
ypoBeHb: y4yebHuk B 2 4. Y.1. / KIO. lNonskos, E.A. Epemun — M.: BUHOM.
JTabopaTopus 3HaHuin, 2020. — 344 c.

2. Mongakos K.HO., Epemun E.A. WHdpopmatmka. 10 knacc. YrnyGneHHbin
ypoBeHb: y4yebHuk B 2 4. Y.2. / K.IO. lonsakos, E.A. EpemnH — M.: BMHOM.
JTabopaTopus 3HaHmn, 2020. — 304 c.

3. Mongakos K.HO., Epemun E.A. WHdpopmatmka. 11 knacc. YrnyGneHHbin
ypoBeHb: y4yebHuk B 2 4. Y.1. / KIO. lNonskos, E.A. Epemun — M.: BUHOM.
JTabopaTopus 3HaHun, 2020. — 312 c.

4. Nongskos K.1O., Epemun E.A. WHpopmaTtuka. 11 «knacc. YrnybneHHbIN
ypoBeHb: y4yebHuk B 2 4. Y.2. / K.IO. lonsakos, E.A. EpemnH — M.: BMHOM.
JlabopaTtopwus 3HaHumn, 2020. — 312 c.

5. CemaknH U.I". MHpopmaTuka. YrnybneHHblh ypoBeHb: y4ebHuk ans 10 knacca
: B 2 4, Y1. / NI. CemakuH, T.FO. lleunna, J1.B. llectakoBa — M.: BUHOM.
JlabopaTtopwus 3HaHuin, 2020. — 180 c.

6. CemaknH U.I". MHpopmaTuka. YrnybneHHbl ypoBeHb: y4ebHuk ans 10 knacca
: B 2 4, Y2. / NI CemakuH, T.FO. llewnna, J1.B. llectrakoBa — M.: BUHOM.
JTabopaTopus 3HaHun, 2020. — 232 c.

7. CemakvH U.I'. HpopmaTurka. YrnybneHHbI ypoBeHb: y4ebHuk ans 11 knacca
B 2 4., Y1. / NI. Cemakmn, T.1O. leunna, J1.B. WlecrakoBa — M.: BUHOM.
JTabopaTtopwus 3HaHuin, 2020. — 176 c.

8. CemakvH W.I". MHpopmaTuka. YrnybneHHbli ypoBeHb: y4ebHuk ans 11 knacca
: B 2 4, Y2. / NI CemakuH, T.HO. llewnna, J1.B. llectrakoBa — M.: BUHOM.
JTabopatopusa 3HaHuin, 2020. — 216 c.

9. ®mowmH M.E. UHdopmaTtmka. 10 knacc. YrnyOGneHHbI YpOBEHb: Yy4eOHuK /
M.E. ®mowwmH, A.A. PeccuH, C.M. KOHycoB — M.: PO®A, 2019. — 366 c.

10. ®rowwmnH M.E. NHdopmaTtnka. 11 knacc. YrnybneHHbIn YypoOBEHb: y4eOHUK /
M.E. ®mowwuH, A.A. PeccuH, C.M. KOHycoB — M.: IPO®A, 2019. — 336 c.

CocTtaBuTenu nporpaMmbl BCTYNUTESNbHbBIX UCMbITaHUA N0 MHGopmaTuke n UKT:
KaHOouaaTt pusnko-maTteMaTUHECKNX HaYK,
AOLEHT Kadheapbl eCTECTBEHHOHAYYHbIX

n obLieobpasoBaTenbHbIX AUCUMMINH M. H. XBocTtoB

KaHOMaaT negarorm4ecknx Hayk,
[OLEHT Kadeapbl eCTECTBEHHOHAYYHbIX

n obLieobpasoBaTenbHbIX ANCUUMINH O. . PomaguHa
lNpenonaBaTtenb

Kadpeapbl eCTECTBEHHOHAYYHbIX

n obLieobpasoBaTenbHbIX ANCUUMINH M. C. ConoBbeBa
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MepBuyHbIA Gann | 21 [ 22 | 23 | 24 | 25
TectoBblvi 6Gann | 85 |88 | 92 | 96 | 100

Cnucok pekoMeHayeMoun nutepaTypbl

1. Monskos K.IO., Epemun E.A. WHdopmatuka. 10 knacc. YrnyGneHHbli
ypoBeHb: y4yebHuk B 2 4. Y.1. / K. lNonsikoB, E.A. EpemuH — M.. BUHOM.
JlabopaTtopus 3HaHwuin, 2020. — 344 c.

2. MNonsakos K.IO., Epemun E.A. WHdopmaTuka. 10 knacc. YrnybneHHbii
ypoBeHb: y4yebHuk B 2 4. Y.2. / KIO. lNonskos, E.A. Epemun — M.: BUHOM.
JlabopaTopus 3HaHui, 2020. — 304 c.

3. Monskos K.IO., EpemuH E.A. WHdopmatuka. 11 knacc. Yrny6neHHbin
ypoBeHb: y4yebHuk B 2 4. Y.1. / K. lNonskos, E.A. EpemuH — M.: BUHOM.
JlabopaTopusi 3HaHui, 2020. — 312 c.

4. Nonskos K.IO., Epemun E.A. WHdopmatmka. 11 knacc. YrnyGneHHbin
ypoBeHb: y4yebHuk B 2 4. Y.2. / K. Monskos, E.A. EpemuH — M.. BUHOM.
JlabopaTopus 3HaHui, 2020. — 312 c.

5. CemakuH WN.I'. MHdbopmaTuka. YrnybneHHblli ypoBeHb: y4ebHuk ans 10 knacca
B 2 4, Y1. / WI. CemakunH, T.HO. lleuna, N.B. llecrakoBa — M.: BUHOM.
Na6opatopus 3HaHuin, 2020. — 180 c.

6. CemakuH WU.I'. UHopmaTuka. YrnybneHHbIi ypoBeHb: y4ebHuk ans 10 knacca
B 2 4, Y2, / UI. CemakuH, T.lO. LWewuna, J1.B. WecrakoBa — M.. BEMHOM.
JlabopaTtopus 3HaHui, 2020. — 232 c.

7. CemakuH WN.I". MHopmaTuka. YrnybneHHbIi ypoBeHb: y4ebHuk ans 11 knacca
B 2 4, Y1. / UWI. Cemakun, T.HO. lleuna, J.B. llectakoBa — M.: BUMHOM.
JNabopaTopus 3HaHui, 2020. — 176 c.

8. CemakuH N.I'. UndbopmaTuka. YrnybneHHblin ypoBeHb: y4ebHuk ana 11 knacca
B 2 4, Y2. / UWI. CemakuH, T.FHO. lleuna, J1.B. llectakoBa — M.: BUHOM.
Jlabopatopus sHaHui, 2020. — 216 c.

9. dnowmH M.E. NHdopmaTuka. 10 knacc. YrnyGneHHbIi ypoBeHb: y4eOHMK /
M.E. ®unowmH, A.A. PeccuH, C.M. FOHycoB — M.: IPO®A, 2019. — 366 c.

10. ®mowmH M.E. NHdopmaTtuka. 11 knacc. YrnybneHHbli ypoBeHb: y4ebHuk /
M.E. ®uowwmH, A.A. Peccun, C.M. KOHycoB — M.: JIPODA, 2019. — 336 c.

CocTaBuTenu NporpammMbl BCTYNUTENbHBIX UCMbITAHWIA MO MHpopmaTuke n UKT:
KaHanmaaT uanko-maTeMaTUYeckmx Hayk,

OOUeHT Kad)enpbl eCTeCTBeHHOHaYy4HbIX Z)
l O T (

n obweobpasoBaTenbHbIX ANCUUMNIUH M. H. XBocTtoB

KaHOuoaTt negarormn4ecknx Hayk,

AOLIEHT Kadeapbl ECTECTBEHHOHAYYHbIX ) //

n obweobpasoBaTenbHbIX AUCLUUNIUH (ot O. . PomaguHa
npenogasaTternb

Katheapbl ecTeCTBEHHOHaYYHbIX

1 obweobpasoBaTenbHbIX AUCLMMNIVH Lo M. C. ConoBbeBa
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