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Mporpammy avcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) AxtsimoB P.B. kadenpa
TEOPETNYECKON KNOEPHETUKN OTAENEHNE PYHAAMEHTANbHOW MHGOPMATUKN 1 MHGDOPMALIMOHHbIX
TexHonoru , Raouf.Akhtiamov@kpfu.ru ; noueHT, K.H. (noueHT) bByxapaes H.P. katenpa
TEXHONOrM NPOrpamMMmMpPoOBaHnNS OTaeneHne PyHaaMeHTanbHOM NHAPOPMATUKN 1 MHADOPMALNOHHbIX
TexHonorui , Naille.Boukharaev@kpfu.ru ; Camutos P.K.

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb kypca - BBECTM B KPYr MOHATWIA 1 3a4a4 MHGOPMATUKK, CBSI3AHHbIX C Mpobnemamu
MHGOPMALMOHHOrO MOAENNPOBaHNS 0O BHEKTOB NPEAMETHON 0b6nacTy cpeacTBaMm s13bIKOB
nporpaMMnpoBaHns 1 06paboTKm AaHHbIX C MOMOLLbIO BbIMMCANTENBHBIX MalWWH. 3aaaya kypca
COCTOMT B BblpaboTKe y CTYJEHTOB HaBbIKOB MCMONIb30BaHNS CTPYKTYP AaHHbIX 1 METOL0B
pa3paboTky anropuTMOB Ha NPUMEPE KNaccu4yeckmx anroputmos 06paboTky AaHHbIX, BBECTU
MOHSTNS O POPMAbHOM NPELACTaBNEHNM anrOPUTMOB, UX CTIOXHOCTM U 06 OBM Kkak ncnonHuTensix
anropuTMOB.

2. MecTo OUCLMN/NHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HanHHas yuebHas gucuunnnHa BkntodeHa B pasaen " 52.5.8 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasosaTtenbHoi nporpammbl 010400.62 MprknanHas MatemaTnka n MHopMaTuka 1 0THOCKTCS K
6a3oBoli (obwenpodeccnoHanbHoi) yactn. OcBamBaeTcst Ha Kypcax, CeMecTpbl.

"OCHOBbI MHCpOPMATHKIM" BXOAWT B COCTaB 06WeNpodeCcCuoHanbHbIX AUCLUMNH.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obLeHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, Marematukn n nH M
(MPOCHECCUOHANbHBIE ecTecTBe ayKk, Matematu doop aTnku, NOHUMaHwe
KOMMETEHLNN) OCHOBHbIX (0aKTOB, KOHUENUWiA, NPYHLMMOB, TEOpUA,
CBSA3AHHbIX C NPUKNAAHOK MaTEMATUKON U MHGOOPMATUKON
MK-11 crnocobHocTb NpuobpeTaTtb U UCNONb30BaTh
(npodpeccunoHanbHble OpraHM3aunoHHO-YNpPaBneHYeCckmne HaBblkKu B
KOMMeTeHuunn) NpPodoecCUoHanbHON 1 counanbHOM OeaTenbHOCTH
MK-6 CMOCOBHOCTb OCYLECTBASATL LieNeHanpaBieHHblin MoUcK
(NMpodpeccroHanbHble NHApoPMaLNKN O HOBEMWMX HaYYHbIX N TEXHONOIrMYECKMX
KOMMneTeHuunn) OOCTUXEHUNNAX B ceTn NHTEepHET 1 n3 apyrnx MCTOYHNKOB
MK-8 CMOCOBHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHNN 1
nocneacTBnax CBoen n NOHaNbHOM OEATENbHOCTU
(NPOCECCHOHANbHbIE ocnenc CBOE NpodreccroHanbHOM OeATeNbHOCTH C
y4eTOM coumanbHbIX, NPOECCUOHANbHbIX N 9TUYECKUX
KOMMeTeHuunn) N
no3nuunn
Mk9 cnocobHOCTb pelwaTtb 3ana4v NPoON3BOACTBEHHON 1
MK-9 TEXHONOrM4Yeckom OeaTenbHOCTU Ha NPogpeccnoHanbHOM
(npodpbeccmoHanbHble YPOBHe, BKtoYasi pa3paboTky anropuTMUYecKux u
KOMneTeHuunm) NPOrpamMMHbIX peleHnii B 06nacT CUCTEMHOIO 1 NPUKIaLHOMo
NporpamMmMpoBaHns
(OBLLEKYNbTYPHBIE CNOCOOHOCTb BNafeHNs HaBblkaMi paboThl C KOMMbIOTEPOM Kak
KOMMETEHLIN) CpencTBOM yrnpasneHus nHopmaumen
OK-12 crnocobHocTb paboTtatb ¢ UHdpopMaLmeit B rnobanbHbIX
(0BwiekynbTypHEle KOMMbiOTe Hbl?( ceTax P
KOMMeTeHuunn) P
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Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
OK-9 CMOCOBHOCTb 0CO3HATb CoLManbHYO 3HA4YMMOCTb CBOEN
(0bLweKyNnbTypHbIE byaywei npodgpeccumn, obnanaTb BbICOKO MOTMBALME K
KOMI'IeTeHLI,I/II/I) BbIMOJIHEHUIO I'IpOCpeCCVIOHaJ'IbHOVI OeATEeNbHOCTU

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:
OCHOBHbIE MPUHLMMbI TEXHONOMMKN Pa3paboTky NPOorpamm.

2. IONXEeH yMeTb:

OpPVEHTUPOBATLCS B COCTaBE, 0COOEHHOCTSX, MPENMYLLECTBAX M HEAOCTATKAX OCHOBHbIX Napaamrm
(cTvnen) nporpamMMnpoBaHUS.

3. 0OMXEeH BnageTb:

TeopeTn4HeCKMMn 3HaHnAMIM 0 KoHUenunmn tina OaHHbIX 1 MeXaH3Max a6CTpaKLI,I/1I/I OaHHbIX U
npoueccos, 0 MeTonax pa3pa60TK|/| anropmnTMoB pelweHns 3anad 1 oCHoBax aHaim3a anropmTMoB.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MPUMEHSITb HaBbIKM anropuTMM3aumMmn 3aaay U NCNoNb30BaHNs MexaHM3MoB abcTpakumm B
pa3paboTke nporpamm.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AUCLUMNANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 180 yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLIUMINHDI .

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Ans OoMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl n yachbl
ayauTOpHOM paborThbl,

Pasnen
Henens MX TPYAO0EMKOCTb Tekywwme popMb!
N D.MKIIL:)ILI';’I’I.IV;I'HH/ CemMecTpl.amectpa (B 4acax) KOHTponsi
neKu““I'IpaKmqecxuenaﬁoparoprle
3aHATUA pa601b|

Tema 1. BBELEHUE.
MNMpenmeTHas obnactb U

1. VHJOOpMaLVOHHOE 0 0 0
MOOEeNMpOoBaHue.
Tema 2. TexHonoruns

2. nporpaMmMnpoBaHuns. 0 0 0
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 3. AbcTpakums
OaHHbIX N OeNCTBUIA
(TUna) Kak UHCTPYMEHT
3.|npoekTnpoBaHns 0 0 0
NHPOPMALNOHHbIX
MoZenen u
NpPOrpamMmMmHbIX CUCTEM.
Tema 4.
MaTtemartnyeckue
4.|CTPYKTYpbI B 0 0 0
pa3paboTke
anropuTMOB.
Tema 5.
. MogennposaHue TUMNOB. 0 0 0
Tema 6. PekyppeHTHble
6.0NPeaeneHns n meton 0 0 0

‘InocnepoBaTenbHOroO
YTOYHEHWS PELIEHNS.
Tema 7. OCHOBHblE

7.[anropnTmbl Ha 0 0 0
JepeBbsix 1 rpagpax.
Tema 8. BeeneHue B
8.|pekypcusHoe 0 0 0
nporpamMnpoBaHune.

Tema 9. NpumeHeHne

PeKypPCUBHbIX
9. anropuTMoB npwu 0 0 0

pelweHnmn 3anad.

Tema . NITorosas 9K3ameH
" |dopma KoHTpOnNA 2 0 0 0

WNtoro 0 0 0

4.2 CopepxaHvue oUCLUNMUHbBI
AyautopHast Harpyska rno y4ebHoMy nnaHy He npegycMmoTpeHa. JucumnnnHa nepesaynTbiBaeTcs.

Yacbl Ha caMocTosiTENbHY0 PaboTy He NpeaycMoTpeHbl y4ebHbIM nnaHoM. ducunnnuHa
nepes3adynTbiBaeTcs.

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

Oby4yeHne npoucxoanT B oopMe NEKLMOHHbIX 1 NabopaTopHbIX 3aHATUIA, a TakXKe CaMOCTOATENbHO
pPaboTbl CTYEHTOB.

TeopeTnyeckuii Matepman nanaraetcs Ha nekumsx. MNprnyem KOHCNEKT NeKunid, KOTOpbI OCTaeTcs y
CTydeHTa B pe3y/bTate NpoCnyWMBaHNSA NEKLMN HE MOXET 3aMeHNTb y4ebHmK. Ero
LieNb-CPOPMYINPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, NoNe3Ho
03HaKOMUTbCS ¢ bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha Be KaTteropumn: HeobxoAMMbIi ONS CAAYN 3a4eTa MUHMYM U LOMNONTHUTENbHAS
nuTeparypa.
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MN3yyeHne kypca noapasyMeBaeT He TONbKO OBMaAeHUE TEOPETUYECKMM MaTEPManom, HO 1
Nony4YyeHne NPakTUYecKnx HaBbIKOB Ons Gonee rnybokoro NOHMMaHUs pasnenoB Ha OCHOBE PelLleHNs
3a4ay v ynpaxHeHui, UNMICTPUPYIOLWNX 00Ka3biBaeMble TEOPETUYECKMNE MOMNOXEHUS, a TaKXe
pa3BuTNE abCTPaKTHOrO MbIWIEHNS 1 CMNOCOOHOCTM CaMOCTOSITENBHO [0KA3bIBaTh YTBEPXAEHUS.

CamocToaTenbHas pa60Ta npeanonaraetT BblNONMHEHNE JOMallHNX pa60T. npaKTI/I‘-IeCKI/Ie 3adaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeHa3Ha4YeHbl 014 yKa3aHns obwwmx MeToooB peweHns 3ana-
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pe3dynbTarte CaMOCTOATENbHOMN pa6OTbI.

Kpome Toro, camocTosTenbHas paboTta Bk/o4aeT NoAroToBKy K ak3ameHy. Mpu noaroToeke K caaqe
3K3aMeHa Becb 06beM paboThl peKoMeHOyeTcs pacnpenensTb PaBHOMEPHO MO AHAM, OTBEAEHHbIM
00151 MOAFOTOBKU K 3K3aMeHy, KOHTPONIMPOBATb KaXablil eHb BbiNonHeHMst paboTol. Jlydiwe, ecnu
MO>HO MepeBbINONHUTL NnaH. Toraa 6yneT peseps BPEMEHW.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOEeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBELOEHME. NMpepnmetHas obnactb n UHChopMaLMOHHOE MOAEeNUpoOBaHMe.
Tema 2. TexHONOrMsa NporpaMMmMpoOBaHUsS.

Tema 3. A6CTpakuMs faHHbIX U B,EeACTBUM (TUNA) KaK MHCTPYMEHT NPOEeKTUPOBaHUSA
MHOpPMaLMOHHBIX MOAener U NpPorpaMmMHbIX CUCTEM.

Tema 4. MaTtematnyeckme CTPYKTypbl B pa3paboTke anroputMoB.

Tema 5. MogenuposaHue TUNOB.

Tema 6. PekyppeHTHble onpeneneHus 1 MeTo nocnenoBaTe/lbHOro yTOYHEHUS peLleHuUs.
Tema 7. OCHOBHble anropuTMbl Ha AepeBbsAX U rpadpax.

Tema 8. BBepeHne B peKypcuMBHOE NporpaMmmmpoBaHme.

Tema 9. NpumMeHeHMe peKypCUBHbIX anropuTMOB NPU peLlueHMn 3aaad.

Tema . UToroBasi oopma KOHTpOnS

[MpnmMepHbIEe BONPOCHI K :

Mo maHHOI aMcuMnIMHE NPenyCMOTPEHO NPOBeLeHNEe ak3ameHa. [NprMepHble BONPOCHI ANS
aK3ameHa:

TEOPUA.

Theory 1.1.

MNporpamMmypoBaHne kak MaTeMaTM4eckoe MOAENNPOBAHME - MOCNEN0BATENBHOE ONUCaHNE
CTPOEHNS 1 NOBELEHNS CNIOXHbIX AUHAMWYECKUX CUCTEM OrPaHNYEHHBIMU U NPOCTHIMU CPELCTBAMMU.
CuHTakcuc, cemaHTrka, nparmMatvka s3blkoB MporpaMMupoBanHns. Tun gaHHbix. Knaccudgoukaums
TUNOB - CTaHAAPTHbIE/NONb30BaTENbCKME, 6a30BbIE/MPON3BOAHBIE, CTATUYECKNE/AMHAMMNYECKME.

Theory 1.2.

CocTosiHue BbluncneHuid. MNpouenypa. ApryMeHTbl, pe3ynbTathl BbIMOMHEHWS U BCMIOMOraTeNbHble
nepeMeHHble onpeneneHuns npouenypbl. Cneundounkaumns n peanmsaums. XapakTepucTukm
peanusaunm - NpaBnIbHOCTb (COOTBETCTBME cneumndmrkaummn) n agodekTnBHOCTb. Mprmepsl
3KOHOMUW NamATK BbIBOPOM CTPYKTYP AaHHbIX (MocnepoBatenbHas obpaboTka MaccrBOB) U
BPEeMEHM (NapannenbHble PEKYPPEHTHbIE BbIYNCNEHNS - BEIYUCNEHNE CTIOXHbIX CYyMM).

Theory 1.3.

[MepeMeHHble B MporpamMMmpoBaHnn Kak xpaHunuwa (namsTb). [NamMsaTe BHyTpeHHSS (onepatvBHas) u
BHeWHsA (painbl). MNoTokn faHHbIX. OnepaTtopbl NpYcBanBaHNs (KpaTHoe, MpocToe, BUHapHoe) n
BBOOA/BbiBOAA. [Iporpammbl kak channosble npouenypbl.
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Theory 1.4.

MpouenypHoe NporpaMMmnpoBaHmne Kak s3blk NpsiMblx onpeneneHunii. Mpeavkatbl. 3bikn 6NoK-Ccxem.
YPOBHM 513bIKOB NPOrpaMMNPOBaHUS 1 (YHKLIMOHANbHAsS 9KBUBANEHTHOCTb. BeTku 1 Tpacchl
Bbl4MCneHWA. MNprMep TPacCUpoBKU.

Theory 1.5.

OnpegneneHune A3blkoB nopoxaeHneM. CTpykTypHOE NporpaMMmMpoBaHue Kak onpeneneHve
OyHKUMI KOMNo3unumen, pa3bopom cryydaes, ntepaumnein. OKBMBANEHTHOCTb CTPYKTYPHbIX 1 BCEX 6/C
Ha npuMepe "NoboYHbIA BbIXOL 13 LUMKna".

Theory 1.6.

YcnoBHble onepatopbl [Mackans: cMHTakcuc, ceMaHTuka B TepMmHax 6/c, COOTHOLWEHME No
BbIPa3MMOCTN.

Theory 1. 7.

Onepartopsbl umkna B Mackane: ¢ NOCT U NpeaycnoBusiMi, onepaTop LuKna ¢ napaMeTpom,
CVHTaKCuC, CeMaHTUKa B TepMMHax 6/c, COOTHOLEHMNE MO BbIPa3nUMOCTM.

Theory 1. 8.

KHaCCI/ICpI/IKaLWIFI TUMNOB npouenypHoro Mackans. CKaﬂﬂprle Tunbl Mackansg - CTaHOapTHbIE,
nepedyncnmnmble N orpaHN4YeHHbIe TUMbl.

Theory 1. 9.

Bynesckuii Tvn. Onepaumu anrebpbl NOrMKN 1 nornyeckne BolpaxeHuns. Mpeankatsl. CTpaterum
BbIYMCNEHNs cnoxHbix ceoicTs. [- u [l -ceoiicTsa.

Theory 1. 10.

Twvn gaHHbIX MaccmB. MaccuBbl Kak COOTBETCTBUSA (TabnunyHble pyHkumm). Onepaumst BbI6opku
(annnukaumm). Npumep NCNONb30BaAHNSA HEYUCNOBbBIX MHAEKCHBIX TUMOB. CpaBHEHME - MACCUBbI U
goannbl (Ha npumepe).

Theory 1.11

YnopsaoyeHHble maccumebl. [JuxoTtomuyecknii nounck. Onepaumm Hag ynopsaoveHHbIMM MaccrBaMm
(onpeneneHwue).

Theory 1. 12

Tvn paHHbIX 3anncb. 3anncK Kak coctosHus. IMeHoBaHHbIe AekapToBbl NpovseeneHus. Onepartop
npucoenmHeHus. MNpumep onmcaHns 06 bEKTOB B TEPMMHAX 3aNUCENA.

Theory 1. 13

MHoxecTBa. OKBMBANIEHTHOCTb TEOPETUKO-MHOXECTBEHHDBIX N NOrNMYECKUX 0b603HavYeHu.
Mpumep ncnonb3oBaHus ("peweTto dparocgeHa”).

Theory 1. 14.

daliinbl - BHyTPEHHME 1 BHEWHWe, oblwero Bnaa u TekcToBble. Paiinbl Kak NocnenoBaTeNbHOCTH
(nekaptoBbl cTeneHn). CpaBHeHWE - MacCuBbl U doannbl (Ha NpuMepe).

Theory 1.15
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YnopsnodeHHble goannbl. MNouck. Onepaumm Hag ynopsoodeHHbIMU doannamm - onpeneneHue,
peanusaummn oLHOW 13 onepaunii (no Bbibopy ak3ameHaTopa).

Theory 1. 16

CuHTakcmc npouenyp v pyHKUMIA: onMcaHne=3aronoBok + 6110k. PopmanbHble U doakTuyeckme
napameTpsbl, obpaleHue K npouenype. Obnactb AencTenus onpeneneHns. JlokanoHole 1 rnobanbHble
06bekTbl Npouenyp.

Theory 1. 17.

CemaHTuka npouenyp u dpyHkumin. CemaHTuka obpalleHunii - npaeuna NocTpPoeHms
MOONCPULIMPOBAHHOIO Tena npoLenypbl: KONNN3US UMEH, CEMaHTMKA NapamMeTpoB.

Mpaswna nokanunsaumnu. MNoboyHbIe aPEKTHI.

CENET]

A - MaccuBbl.

A1. ®opmarnbHble BbIYMCIEHNS - aNrOPUTM CNOXeHUs "cTonbukom". Haintn 3anucb cymmbl ¢ No
3anvcsm cnaraembix a,b a,b,c [ [1..nMax]0['0"..'9]

- B tun integer paspelweHo nepesoanTb NMLb LNGPbI, HE 3anucK B LEenom!

A2. BbluncneHue csomncTs. [posepka nepnoanyHoOCT YUCNOBOW nocnenosatensHocty Af1..nJ.

- A - nepuoanyeckas = cywecTsyer kll [1..n div 2], 4TO NoONapHO paBHbI BCE 3N1EMEHTHI, "oTCTOSAWME"
Opyr oT gpyra Ha k.

A3. laHa nocnenoBaTenbHOCTb A[|:1| rﬁ] [l [1..n) A[i]>0, A[n]=0. CTyneHbKa -
noanocnenosatenbHocTb A[k..m], U i U [k..m) (A[i]<A[i+1]). Haiitn onnHy Hanbonbluei CTyneHbKy.

M - [1ByMepHble MaccuBbl (MaTpuLbl)

M1. FeHepaums daina. Oana matpuua a, a U [1..n,1..m]0Real. Touka a[i,j] - ceanosas, ecnu
(afi,jJ=min {a[i,k]: k0 [1..n]} and a[i,j]l=max {a[k,j]: k0 [1..m]}) or

(a[i,j]l=max {a[i,k]: k[l [1..n]} and a[i,j]=min {a[k,j]: kl [1..m]})

Halitu BCe cennoBble TOUKMW.

- HE NMepeBbIYNCAATL max u min!

M2. BbluncneHue csoricts. laHa matpuua a, a I [1..n,1..n]0Integer. a- marnyecknin kBagpar, ecnm
@ijl.n1.n([ijl[1..n]) and

Oij01..n,1..n] (0 {afi,k]: k 0 [1..n)= D{alk,j]: k O [1..n])

BbiCHUTb, ABNSETCA N1 a Marnyeckum KeagpaToMm.

O - CopTtuposka.

O1. CopTnpoBka MaccnBoB 0b6MeHOM nap

- Cneumndomkauus: Ynopﬂuoqu(A)=|:| il [1..n) (A[i]DA[i+1])

02. CopTtupoBka Maccrea CBELEHUEM K HAXOXOEHMIO MaKCMMyMa

- Cneumndomkauus: Ynopﬂuoqu(A)=|:| i ] [1..n] (A[i]=min A[i..n])
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0O2. CopTtupoBKa Maccrea nocnenoBaTtefbHbIM BKIOYEHNEM

- BknoyeHune(A[1..i],b)=ynopsaoy4eHHbIn Maccus oavHbl i+1, cogepxaumim KOMNoOHeHTb! A[1..i] 1
3Ha4yeHue b

- Ynopsipoder(A)=l i [ [1..n] (A[1..i+1]=Bxniouerme(A[1..i Ali+1]))

OA - ynopsii04eHHbIE MaCcCUBblI.

OA1. [InxotomMmnyeckunin nonck (Meton geneHns nononam)

OAZ2. MNMpoBepnTb BKOYEHNE OLHOMO YNOPSA0YEHHOO Maccuea al B 4pyrom, a2 takxe
yropsimodeHHbiit. al, a2 [l [1..nMax]0T, T=real.

- 1 npoxog!

OAB. Hantu pasHocTb a3 aByx ynopsaoyeHHbIX MaccmBoB al, a2. al,a2,a3 I [1..nMax]OT.
T=real.

- 1 npoxon!

OAA4. Haintn o6 beamnHeHne a3 oByx ynopsaoYeHHbIx maccueos al, a2. al,a2,a3 [ [1..nMax]OT.
T=real.

- 1 npoxon!

OAB. HaiiT nepeceyeHve OBYX yrnopsmodeHHbIX MaccueoB a, b [ [1..nMax]OT.
- 1 npoxog!

S - MHoxecTBa.

S1. HainTn Bce npocTbie Ynucna, MeHblune 3a4aHHoro n.

- Anroput™m "PeweTo 9partoceHa".

S2. MogenuposaHue Tunos. OnpenennTtb TUN MHOXeCTBO Maccmeamu [1..nMax]0Boolean.

F - ®dannbl
F1. Hantn gnuHy Imax camoro ofvHHOro cnosa w B TEKCTOBOM cpavine f n camo aTo Cnoso w.
- N3BecTHO, 4To Imax[100

F2. MpeobpasosaHre TMnoBs. [MocnenoBatenbHOCTb LENbIX YCeN 3anaHa TEKCTOBbIM channom f nx
necaTnyHbIx 3anuceii. £ {'0"..'9'}*. Haittn cymmy.

F3. MopoxaeHve dannos. [aH maccus uenbix yucen, He 6onbwmx 1000. MNopoauTtb doain nx
LECATUYHBIX 3anncet, pasaeneHHblx 1 npobenom. HeaHavawme Hynu B 3anncb He BKOYATb.

OF. YnopsiooyeHHble doannbl.

OF1. lNposepuTb BKNOYEHNE OOHOro yrnopsagodeHHoro canna f1 8 gpyron, f2 - Takxe
ynopsaa0YeHHbIn

- 1 npoxop!
OF2. CnngHue ynopsanodeHHbix goannos f1,f2 B ynopsagoodeHHbiin xe f3=f10f2 .
- 1 npoxog!
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OF3. Haittn pasHocTb 3 nByx ynopsinoueHHbix coaiinos f1, f2 [l file of T, T=real.
- 1 npoxon!

OF4. Haiitv nepeceyeHue f3 nByx ynopsmouenHbix cpainos 1, f2 [l file of T, T=real.
- 1 npoxog!

R. 3anucw.

R1. BblumcnmTb 3Ha4YeHMEe MHOroYeHa Ha paunoHanbHbIMU Yucnamm no cxeme FopHepa ("cnesa”).
MHoro4neH npeacraBneH (CTaTMY4eCKUM) MacCUBOM, paunoHasbHbIE YACNA - 3arUCbiO C MNONSMU
Chislitel, Znamenatel.

R2. BboluncneHue ceoincts. [laHa nocnenoBatenbHOCTb (¢pain) ToYeK NIoCKOCTH (3anncb/nonspHble
KoopauHartbl). BoisicHuTb, nexart nu oHn BCE Ha 3agaHHOM npsamon (KoagodomUMEHTbl IMHENHOro
ypaBHeHus)

R3. BbluncneHue ceoicte. [laHa nocnenoBatenbHOCTb (MACCUB) TOYEK MIOCKOCTU
(3anucb/oekapToBbl KOOPAMHATHI). BbiScHUTbL, nexart nu oHun BCE Ha okpy>XHOCTW 3agaHHOro
paguyca C LeHTPOM B Havane KoopavHar.

R4. MpoeecTn 3a4ncneHe abntypmneHToB - BbIBECTU CMIUCOK TEX U3 HKX, KTO NMBOo nMeeT meganb 1
chan 1 ak3amMeH Ha 5, nnbo Habpan 3aaaHHbI NpoxoaHon 6ann. ABUTYpreHTbl NpeacTaBneHsbl
cpaiinom 3anucei (onucanHue - no BbIGOPY).

7.1. OcHOBHas nuTeparypa:

1.MHpopmaTrka: Kypc nekumin. YuebHoe nocobue / E.J1. depotosa, A.A. PenoTos. - M.: N
OOPYM: MNHDOPA-M, 2011. - 480 c.

http://znanium.com/catalog.php?bookinfo=204273

2.NHpopmaTtmka. Basosbii kypc : y4ebHoe nocobue ans CTyOEHTOB BbICWMX TEXHUHECKUX Y4EOHbIX
3aBeneHuii / non pean. C. B. CumoHoBuya .? 2-e uag. ? Cankr-MNetepbypr [v ap.] : MNMutep, 2008 .?
639 c. :

3. AHgpuraHoBa, A.A.llpakTnkym no kypcy "Anroputmmsauns u nporpammumposaHue”. Hactb 1
/A.A.AHgpraHoBa, T.M.MyxTaposa. - KasaHb: KasaHckuii rocynapctBeHHbIn yHusepcuteT, 2008.- 96
C.

4 Anppuarosa A.A., Myxtaposa T.M. lNpakTukym no kypcy "AnroputMmsaums v
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocygapcteeHHbIn yHuBepcuteT, 2008.
http://libweb.ksu.ru/ebooks/09_63.pdf

5. MHdbopmatumka: YuebHoe nocobue / MNMon pen. 6.E. OauHuosa, A.H. PomaHosa. - 2-e 13g,.,
nepepab. n gon. - M.: By3sosckuit y4ebHuk: HUL, MHdopa-M, 2012. - 410 c.: 70x100 1/16. (nepennert)
ISBN 978-5-9558-0230-5, 2500 aks.

http://www.znanium.com/bookread.php?book=263735

6. Morunes, A. B. Metogbl nporpammumpoBaHus. KomnbtoTepHblie BoiuncneHns / A. B. Morunes, J1. B.

NucTtposa. ? CIM6.: EXB-MeTepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418
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7.2. lononHutenbHasa nuteparypa:

1. HoBukog, ®. A. [luckpetHas matematuka ons nporpammucTos: Yueb. nocobue / d.A.HoBukoB. - 2
- e n3a. - Clo6. v ap.: Nutep, 2004. - 363 c.

2. Delphi. MporpammunpoBaHne Ha S3blke BbICOKOr0 YPOBHS : Yueb. ans By30B, 00y4atowmnxcs no
HanpasfeHWo NoAroT. AunnomMup. cred. "VIHdpopmartmka v BblducnnTenbHas texHmka” /
B.B.®apoHos .? Cl16. u ap. : Mutep, 2004 .? 639c. : un. ? (YuebHuk ons By3os) .? bubnuorp.: c.628
.7 Angp. ykas.: ¢.629-639 .7 ISBN 5-8046-0008-7.

3. NHdbopmaTtmka 1 nporpaMMmpoBaHue : y4ebHuk ans ctyn. sy3os / E. . NctomuH, C. 1O,
Hekntopos, B. L. PomaHyeHko .? CI16. : AHOpeeBckuii n3a. nom, 2006 .? 248 c. ? bubnuorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4. CTpyKTypbl OaHHbIX 1 anroputMbl : Yueb. nocobue / Anbgopen B.Axo, [IXoH 3.XonkpodrT,
Oxeddpn O.YnomaH ; MNep. ¢ aHrn. n pen. A.A.Munbko .? M. n gp. : 3paT. gom "Bunbsamc”, 2000
.7 382c. : un. ? bubnuorp.: ¢.369-374 .? MNpeaM. ykas.: ¢.375-382 .? ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.

7.3. UHTepHeT-pecypcChbl:

Bukunenwns - http://ru.wikipedia.org

WNHTepHeT-n3gaHne o nporpaMmmpoBaHuu - http://www.rsdn.ru
NHTepHeT-nopTtan obpasosaTtenbHbix pecypcos no T - hitp://www.intuit.ru
lMopTan matemaTnyeckmx MHTEPHET-Pecypcos - http://www.math.ru/

[MopTtan pecypcos no marematuke, anroputmmke n UT - http://algolist.manual.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHre ancumnavHbl "OCHOBbLI MHGIOPMaTVKKU" NpeanonaraeT NCNonb3oBaHne Cnenyowero
MaTtepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPENCTBaMM BOCNPOU3BEAEHUS U BU3yanm3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHns n nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
My/lbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXEe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 O0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €ONHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke ocHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NEPCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxoOaTcsa B €AMHOM JOMEHe.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

JNeKUMOHHbIE 3aHATMS MO AMCUMNINHE NPOBOAATCS B ayAUTOPWM, OCHALLEHHOW OOCKOW 1
Menom(mapkepom). JlabopatopHble 3aHATUS MPOBOASATCS B CNeLnann3npoBaHHbIX KOMMbIOTEPHbIX
kabuHeTax.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 010400.62 "MpuknagHaa marematmka n nHgopmartmka" n npouno NoaroToBku
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MogenmpoBaHue .
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Mporpamma omcuunnmHbl "OcHoBbl nHpopMatukn"; 010400.62 MNprknagHas matemartka u MHOPMaThKa; OLUEHT, K.H. (BoueHT) AXTAMOB
P.B. , noueHT, K.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

ABTOpP(bI):
AxTtamos P.b.
byxapaes H.P.
Camutos P.K.
" 201 r.

PeueH3eHT(bl):
" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

DA
Nil VH

E
H
Al 0 ALV

PervnctpaunoHHbii Homep 9126314
Crtpanunua 13 n3 13.

A



