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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 010400.62 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

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 - BBECTU B KPYr MOHATUIA 1 33424, CBA3aHHbIX C UCMONb30BaHNEM 513blKOB
NporpaMMUPOBaHKS, C TeM, YTOObI CTYAEHTbI MO CAMOCTOSITENIbHO CO3AaBaTh NPOrpaMmbl Ha
A3blKax BbICOKOro ypOBHS. 3a4aya Kypca COCTOUT B BbIpaboTKe y CTYIeHTOB HaBbIKOB
NCMONb30BaHNS S3bIKOB NMPOrPaMMMPOBaHNS ANst CO3AaHUs CUCTEM 06paboTkN AaHHbIX U
obocHoBaHHOro Bbibopa cpencTs nporpamMmmmpoBaHus. Kypc noanepXnBaeTcsi COOTBETCTBYOLWEN
y4yebHo (ayAMTOPHOI) NPakTNKON 1 NpakTUkymom Ha SBM.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.4 MpodgeccrnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemaTuka n nHdopmaTka n 0THOCUTCS K
6a3oBol (obwenpodgeccmnoHanbHoi) yactn. OceamBaeTtcs Ha 1 kypce, 1 cemecTp.

"#13bIkK 1 MeTOObl NPOrpaMMUpPOBaHNS " BXOOUT B COCTAB NPOGOECCMOHANbHbIX AMCUUNINH. YuTaeTcs
Ha 1 Kypce, B 1 cemecTpe

3. KomneTteHuuun obyuarowerocsi, popMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U

AK-1 CMOCOBHOCTb AEMOHCTPaLMM obuieHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MateMaTukn u nH MaTuKK, N
(NPOOECCHOHANbHBIE ecTecTse ayk, matemary doopma , NOHMMaHMe
KOMMETEHLNN) OCHOBHbIX (DaKTOB, KOHLEMNLMiA, MPUHLIMNOB, TEOPUIA,
CBSA3aHHbIX C NPUKNALHON MaTeMaTUKON 1 MHOOPMATUKON

MNnK-2 CNocobHOCTb NpUobpeTaTtb HOBbIE Hay4YHbIE U
(npodpeccunoHanbHble npogoeccroHanbHble 3HaHMS, UCNOJb3YyS COBPEMEHHbIE
KOMNeTeHLmm) obpasoBaTenbHble 1 MHPOPMALMOHHBIE TEXHONOTUN
MK-6 CMOCOBHOCTb OCYLECTBASATL LieNieHanpaBeHHblin MOUCK
(npodheccunoHanbHbie NHCbopMaLMN O HOBEMWMX HAYHYHbIX U TEXHOOMMYECKUX
KOMNeTeHLmm) LOCTUXEHUSAX B ceTn IHTepHeT 1 n3 gpyrnx MCTOYHMUKOB

B pe3ynbtate 0CBOEHWUS AUCUUMNANHBI CTYOEHT:

1. DONXeH 3HaTb:

KOHCTPYKTMBHYIO Marematmnyeckyo npupoLy CpeacTs npoLenypHoro nporpamMmMmpoBaHmns;
2. IONXEH yMeTb:

- OPUEHTNPOBATBLCS B COCTABE, HA3HAYEHMM U CEMAHTMKE CPEACTB NPOoLesypHOro
NpPOrpamMMmnpoBaHus C Lienbio nx 060CHOBaHHOroO Bbibopa npu pa3paboTke NporpamM peLeHms
3apav;

3. 0ONXeH BnageTb:

HaBblkaMu anropuTMmM3auun 3agay 1 UCNonb3oBaHMS s3blka NPOrpPamMMNPOBaHNS NS ONMCaHNUS
anropuTMOB.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 010400.62 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT, K.H.
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NPUMEHSITb TEOPETMNYECKNE 3HAHMS 06 OCHOBHbIX MOHSATUSIX MPOLLEYPHOro NPOorpaMMMpPOBaHNS -
LaHHbIE N CTPYKTYPbl AAHHbIX, 4EACTBMS 1 CTPYKTYPbl YyNPaBneHUsl, COCTOSIHWSA 1 NOBELEHME

nporpammsl;

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyaoeMKOoCTb ANCLMMNANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMNANHBI 9K3aMeH B 1 cemecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy

28 6annos.
86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucuUnIMHe/ MO0
TemaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeNIechcemecrpa (B yacax) KOHTpOnsi
Nekumu MpakTnyeckuelllaboparopHbie
3aHATUA pa601b|

Tema 1. NoseneHune

06 BbEKTOB -

OuHammnyeckune KOHTpONbHas
1.[npouecchbl 1 nx 1 18 0 12 pabota

maTtemaTnyeckoe

nHpopMaLMoHHoe

mMogennpoBsaHve.

Tema 2. OcobeHHOCTH KOHTPOMbHaS
2 |ONIPEACNEHIA 1 18 0 12 pa6orta

NCNoNb30BaHUSA

doopmManbHbIX A3bIKOB.

Tema 3.

MocnepnosaTenbHble [OMALHEE
3.[PCKYPPEHTHBIC 1 18 0 12 3apaHve

BblYNCNEHUS U

BblYMCNeHNs pa3bopom

cnyyaes.

Tema . 'toroeas 1 0 0 0 9K3aMeH
" |dopma KoHTpOnNA

Ntoro 54 0 36

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. NoBeneHune 061bEeKTOoB - AVHaMuyeckKue npouecchbl U UX matematnyeckoe

I/IH(*)OpMaUMOHHoe mMoaenuvnposaHue.

JNeKunoHHoe 3aHsitne (18 yaca(os)):
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 010400.62 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

MNMoBeneHne 06EKTOB - ANHAMUYECKME NPOLECCHI U X MaTeMaTuyeckoe MHGOPMaLMOHHOe
MoaenuposaHue. Cneundourka v cneuvannsaums MaTeMaTnyeckx S3blkoB OnvMcaHns Moaenei.
BHewHss cpena npouecca, BXOOHbIE U BbIXOAHbIE MHEOPMALIMOHHBIE MOTOKW. Llenb 1 To4HOCTb
Momenu. Crneundprkaums Kak 0gHO3Ha4yHas NocTaHOBKa Lienesor 3aadyun, goopmasnbHoe
onpeneneHue npeobpasoBaHnsi BXOOHbIX MOTOKOB B BbIXO[IHbIE HA HEKOTOPOM S3bIKeE.

naboparopHas pabora (12 yaca(oB)):

Ob6cyxaeHvne 6a30BbIX MOHATWIA 1 NPUHLMNOB. PelweHne 3anay no teme 1.

Tema 2. Ocob6eHHOCTH onpeneneHnsi U UCNoNb30BaHUS (POpManbHbIX A3bIKOB.
JNleKunoHHoe 3aHsitne (18 yaca(oB)):

OcobeHHOCTN dhopMasbHbIX S3blkoB. CMHTAKCUC M OCHOBHbIE knaccbl noHatuia (T,C,V,E,S),
CEMaHTUKa 1 nparmMaTnka a3bIKoB NPOrpaMMnpPoBaHm1S.

naboparopHas pabora (12 yaca(oB)):

Ob6cyxaeHne 6a30BbIX MOHATWIA N NPUHLMNOB. PelweHre 3anay no teme 2

Tema 3. NMocnenoBartenbHbie PEKYPPEHTHbIE BbIYMCNIEHUS U BbIUMCTIEHUS pa3bopom cnyyaes.
JNleKunoHHoe 3aHsitne (18 yaca(os)):

MocnenoBaTenbHble PEKYPPEHTHBIE BbIYUCIEHUS U BblYNCIEHNS pa3bopom cnyyaes. Pa3paboTka
PEKYPPEHTHBIX COOTHOWEHU (MHOPMALIMOHHbIX CBSA3€EN) U YPOBHEN yNpaBnieHNs BblYUCIEHNSMU
(BNOXeHUN CTPYKTYp ynpasneHus). [NoBTopHbIe (Nepe)BblYNCNIEHNS N COXPaHEHWe pe3ynbTaToB
BbIYUCNEHUIA ONS UX NOBTOPHOIO UCMONb30BaHMS.

naboparopHas pabora (12 yaca(oB)):
O6cyxaeHne 6a30BbIX MOHATWIA U NPUHLMNOB. PelweHne 3anay no teme 3.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buobi
N Pasnen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%:L:?:;Ezga
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTY,EeHTOB P
Tema 1. NoBepneHne rnoaroTtoBska
00bEeKTOB - nomatiHero 26 faomalHee
OnHaMmnyeckmne 3anaHNs 3amaHue
1.|npouecchbl 1 nx 1
MaTeMaTuyeckoe MOAroToBka K KOHTPONbHAs
NHAOPMALIMOHHOE KOHTPONBbHOM 4 paboTa
MOAENNPOBaHNE. patore
rnoarotoska
MaLlH
Tema 2. OcobeHHoCTH AoMallHero 26 3”2 u:H,,,ee °
) onpeneneHnsa n 1 3a40aHunA
‘lncnonb3oBaHmnA noaroToBka K
doopMasnbHbIX A3bIKOB. KOHTPO/IbHOWA 4 KOHTRONbHAA
paboTe pabota
Tema 3.
MNocneposaTenbHbIe
noaroToBk
3 [PEKYPPEHTHbIe 1 ngﬂa%:erc? 12 noMallHee
‘[BBIYMCNEHUA U 3a0aHms 3agaHue
BblYMCNeHMs pa3bopom
Cny4aes.
Ntoro 72

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4eHne nponucxoamT B oopMe NEKLIMOHHbIX 1 NabopaTopHbIX 3aHATUIA, a TakXXe CaMOCTOATENIbHOW
paboTbl CTYAEHTOB.
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 010400.62 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

TeopeTuyeckuii MaTepvan nsnaraeTcst Ha nekumsix. Mpryem KOHCNEKT NeKLMiA, KOTopbIiA ocTaeTcs y
CTyLleHTa B pe3ynbTaTe NpoCcnywWrnBaHnsa NekUnn He MOXET 3aMeHnTb y4ebHuK. Ero
LieNb-CPOPMYINPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, None3Ho
03HaKoMUTbCS ¢ 6onee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasneneH Ha [1Be KaTeropvmn: HeobxoaAMMbIiA ANs caady 3a4eta MUHUMYM U LOMONHUTENbHAS
nuTeparypa.

I/I3yquV|e KypcCa nogpasymeBsaeTt He TONIbKO OBJlafeHne TeOPETUHECKNM MaTepnanom, HO 1
nony4yeHmne npakTn4ecknx HaBblkoB O/ bonee Fﬂy6OKOFO NnoOHMMaHMA pa3nesioB Ha OCHOBE pelleHns
3a0a4y n ynpa>|<HeH|/||71, NNNKCTPUPYKOWNX OO0Ka3blBaeMble TEOPETUYECKNE NONOXEHNUA, a TaKXe
passutune aﬁCTpaKTHOFO MbILLSIEHUS 1 CNOCOOHOCTM CaMOCTOSITENbHO A0Ka3blBaTb yTBEPXAEHUA.

CamocTosTenbHas paboTta npenanonaraeT BbiNofHEHWE OoMalWHUX paboT. MpakTuieckme 3aaaHus,
BbIMNONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl ONs yKasaHus obWwmnx MeTOA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B Pe3yNbTate CaMoCTOSTeNbHOM paboThbl.

Kpome Toro, camocrositenbHas pabora BKItO4aeT NoAroTOBKY K ak3aMeHy. [pun noarotoBke K cpade
aK3ameHa BeCb 06 beM paboTbl PEKOMEHOYETCS pacnpenensiTb PABHOMEPHO MO OHSAM, OTBEAEHHbIM
L5 MOArOTOBKM K 9K3aMEHY, KOHTPONMPOBATb KaXablil AeHb BbINONHEHNS paboThl. Jlydwe, ecnu
MO>XHO NEPEBLINONHWTL NNaH. Toraa byneT pe3eps BPEMEHMN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. NoBepneHne 06BEKTOB - AUHAMUYECKUE npouecchbl U X MaTemMaTu4yeckoe
nHopMaLMOHHOE MOaenupoBaHue.

noMalHee 3anaHne , NpUMepHbIe BOMPOCHI:

Mo 6nok-cxeme Hanucatb onepartopbl. HaiT KOPHU KBaAPaTHOrO ypaBHEHNS

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Halitn n-biii yneH nocnenosatenbHoCcTM PrboHauun. Hantn cyMMy YeTHbIx yucen B gmanasoHe [1..n]
Tema 2. Ocob6eHHOCTM onpeneneHnsi U UCNOJNb30BaHUS POpPMalibHbIX SA3bIKOB.

LoMalHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

OnHoMmepHble MaccmBbl. Co3aaTh 1 NOKasatb OLHOMEPHbIA MaccuB. Hat CyMMy 31€MEHTOB 1
MakCrManbHoe 3HaYeHne 0OHOMEPHOro Maccuea

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

3anaH MaccuB Uenbix Ynucesn. YnopsiooymTb Maccus no HeybbiBaHUIO OOHMM N3 METOO0B COPTUPOBKM.
HaiTtn cyMMy NpoocTbiX YMcen B MaccuBe.

Tema 3. NMocnepoBarteNibHbie PEKYPPEHTHbIE BbIYMC/IEHUS U BbIYMCNIEHUSI pa3bopom cnyyaes.
noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

[BymMepHblii MaccuB. Cosfatb M NokasaTtb ABYMEPHbIA MaccuB. HaliTh cyMMy 3N1EMEHTOB 1
MakcrManbHoe 3Ha4YeHve B IByMEPHOM MaccuBe

Tema . UToroBasi oopma KOHTpOns

[MpnMepHble BONPOCHI K 9K3aMEHY:

Mo paHHOW gucuunnnHe nNpenycMoTPEeHO NpoBeLeHMEe 3K3aMeHa N MPOMEXYTOYHbIX TECTOB.
[MpvMepHble BOMpOCH! ANs 9K3ameHa:

TEOPUAS.

Theory 1.1.

HporpaMMMpOBaHme Kak MateMatunyeckoe MoaenmposaHue, nocnenosarenbHoe onncaHne
CTpOEHNA n noBeneHnda CNoXHbIX AMHaAMNYECKNX CUCTEM OrpaHNYeHHbIMK N NPOCTbIMK CpencTBamin.
CuHTakcuc, ceMaHTurKa, nparMatmka sA3blKkoB nporpamMmmmpoBaHns. Twun oaHHbIX. KﬂaCCI/ICpI/IKaLI,I/Iﬂ
TNOB - CTaH,EI,apTHble/I'IOJ'Ib3OBaTeﬂbCKllle, 6a303b|e/npov|330,qule, cTaTnyeckme/ouHammn4yeckme.
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 010400.62 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT, K.H.
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Theory 1.2.

CocTtosHue BblumcneHuin. MNMpouenypa. ApryMeHTbl, pedynbTatbl BblMONHEHNS U BCMIOMOraTebHbIe
nepeMeHHble onpegeneHns npouenypbl. Cneundukaumns n peanmsauns. XapaktepucTuku
peanusaunn - NpaBubHOCTb (COOTBETCTBME cneundomkaumnm) n adpdekTMBHOCTb. [prMepsbl
3KOHOMUM NamsTV BbIBOPOM CTPYKTYP OaHHbIX (MocnepoBaTtenbHas obpabotka MaccuBoB) U
BPEMEHWU (napannenbHble PEKYPPEHTHbBIE BbIYUCIEHUS - BbIYUCNEHNE CIIOXHbBIX CYMM).

Theory 1.3.

[NepemeHHble B NporpamMMnMpoBaHnn Kak xpaHunuuwa (namstb). [NMamsatb BHYTpeHHAS (onepaTnsHas) n
BHewWwHss (dpaiinbl). MoTokn naHHbix. OnepaTopbl NpUcBanBaHns (KpaTHoe, NpocToe, BUHapHoe) n
BBOJa/BbiBOAA. [TpOrpamMmbl kak ¢pannosblie npouenypsbl.

Theory 1.4.

MpoLeaypHOe NporpamMMnpoBaHme Kak S3blk NPsSIMbIX onpeaeneHunii. Mpeaukatbl. A3bIKu 610K-CXEM.
YPOBHU 513bIKOB MPOrpPaMMUPOBaHNA 1 GOYHKLIMOHANIbHAS SKBUBAaNEHTHOCTb. BeTku 1 Tpacchl
BblYMcneHnid. MNpumMep TpaccupoBki.

Theory 1.5.

OnpepeneHne a3bIKOB nopoxaeHneM. CTPyKTypHOE NporpamMmpoBaHve Kak onpegeneHme
PYHKLMIA KOMMO3uLUmMen, pa3bopoM, peKyppeHTO. SKBMBANEHTHOCTb CTPYKTYPHbIX U BCex 6/C Ha
npumepe "NoboYHbIN BbIXO4 U3 umkna".

Theory 1.6.

YcnoBHble onepartopbl [Mackans: CMHTakcuc, ceEMaHTMKa B TepMnHax 6/c, COOTHOLEHNE Mo
BblPa3nMOCTH.

Theory 1. 7.

Ol'lepaTOpr umkna B Nackane: ¢ nocT n npenycnosmnsaMmn, onepartop Uuknia ¢ napameTpom,
CNMHTakCuc, ceMaHTukKa B TepMmnHax 6/C, COOTHOLWEHME Mno Bblpa3nMOCTN.

Theory 1. 8.

Knaccudpmkaums tnnos npouenypHoro Mackans. CkanspHble Tvnbl MNackans - ctaHnapTHble,
NepeYnCnMMble 1 OrpaHUYeHHbIe TUMbI.

Theory 1. 9.

Bynesckuii TMn. Onepauuy anrebpbl NOMMKK 1 oruyeckne BoipaxeHnus. Mpeaukatsl. CTpateruu
BbIYUCEHNs cnoxHbix ceoncts. - n [l -coiicTea.

Theory 1. 10.

Tun paHHbIX MaccuB. MaccumBbl kak COOTBETCTBUS (TabnmyHble pyHKumMKM). Onepauns BbIBOPKK
(annnukaumm). Nprumep NCNONb30BaHNSA HEYUCNOBBIX MHAEKCHBIX TUMOB. CpaBHEHME - MACCUBbI U
goannbl (Ha Nnpumepe).

Theory 1.11

YnopsaoyeHHble maccumebl. [uxoTtomuyecknii nouck. Onepaumm Hag ynopsaoveHHbIMM MaccrBamm
(onpeneneHwue).

PervncrpaumnoHHblii Homep 9120714 DAEKTPOHHEH
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Theory 1. 12

Tun gaHHbIX 3anNUcb. 3anucKu Kak coCTosHUS. VIMeHoBaHHbIE OeKapToBbl NPOn3BeOEHNA. OnepaTop
npncoenonHeHnA. ﬂleMep onuncaHusi 06 LEKTOB B TepMnHax 3anucemn.

Theory 1. 13
MHoxecTBa. OKBMBANEHTHOCTb TEOPETUKO-MHOXECTBEHHDLIX N NOrNMYECKUX 00603HavYeHu.
Mpumep ncnonb3oBanns ("pelweTto ApaTocgeHa”).

Theory 1. 14.

daiinbl - BHyTPEHHNE N BHELWHME, 00Wero Buaa n Tekctosble. Paiinbl Kak NocnenoBatebHOCTU
(BekapToBbl cTeneHn). CpaBHEHME - MACCUBbI U doalnbl (Ha NpuMepe).

Theory 1.15

YnopsinodeHHble dpaiinbl. Mouck. Onepaumm Hag ynopsinoYeHHbIMU goainamm - onpeaenexue,
peanusauuv ogHoM 13 onepauuii (Mo BbIBopy ak3ameHaTopa).

Theory 1. 16

CuHTakcmc npouenyp v pyHKUMIA: onMcaHne=3aronoBok + 6n1ok. dopmanbHble U doakTuyeckme
napameTpsbl, obpaleHue K npouenype. Obnactb AencTenus onpeneneHns. JlokanoHole 1 rnobanbHble
06BbeKTbI Npouesyp.

Theory 1. 17.

CemaHTuyKa npouenyp u dyHkumii. CemaHTrka obpalleHuii - npaBuna NoCTPOeHNS
MOONCPULIMPOBAHHOIO Tena npouenypbl: KONMN3US UMEH, CEMaHTMKA NapamMeTpoB.

Mpasuna nokanusaumm. NMoboyHble 3GPPEKTbI.

CENET]

A - MaccuBbl.

A1. ®opmanbHble BbIYMCNEHUS - aNTOPUTM CNOXEHUS "cToNbukom". Haiti 3anucb CyMmbl ¢ No
3anucsimM cnaraembix a,b a,b,c [l [1..nMax]0['0".."9]

- B Tvn integer paspelweHo nepesoanTb NUllb LNPLI, HE 3anncu B uenom!

A2. BbluncneHue ceoincTs. [poBepka neprnoanyHoOCTM YACNOBOM nocnegosartenbHoctTy A[1..n].

- A - nepuoanyeckas ~ HangeTcs kil [1..n div 2], 4TO NnonapHO paBHbI BCE 3N1EMEHTHI, "OTCTOSAWME"
Apyr oT gpyra Ha k.

A3. [laHa nocnepoBaTtefnibHOCTb A[Elrﬁl] [il [1..n) A[i]>0, A[n]=0. CTyneHbKa -
nognocnenosatenbHocTb Ak..m], U i U [k..m) (A[i]<A[i+1]). Haiitn nnnHy Hanbonbluei CTyneHbky.

M - I1ByMepHble MaccuBbl (MaTpuLbl)

M1. NeHepauusa goanna. JaHa maTtpuua a, a I [1..n,1..m]OReal. Touka aJi,j] - ceanosas, ecnu
(a[i,j]=min {a[i,k]: k0 [1..n]} and a[i,j]=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]: kil [1..m]})

Haintn Bce cennosble TOYKN.

- HE MepPeBbIYUCNATL max u min!
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M2. BbluncneHue csoncts. laHa matpuua a, a 0 [1..n,1..n]0Integer. a- marnyeckuin kBagpar, ecnu
@ijl.n1.n@[jl[1..n]) and
Oij0.n1..n {0 {afik: kO [1..n)= D{alk,j: k O [1..n])

BbISICHUTb, ABNSETCS N1 a Marn4yeckmm KBaopaToM.

O - CopTuposka.

O1. CopTnpoBka MaccnBoB 0b6MeHOM nap
- Cneumndpmkaums: YnopsigoueH(A)=l i 0 [1..n) (A[iJ0A[i+1])

02. COpTVIpOBKa mMaccumea cBeeHneM K HaxoxXaeHno MakCnmyma
- Cneundpukaums: Ynopsmouer(A)=l i [ [1..n] (A[i]=min A[i..n])

02. COpTI/IpOBKa mMaccumea nocnepnosartenbHbIM BKTIOYEHNEM

- BknoveHne(A[1..i],b)=ynopsno4eHHbIn Maccus onvHbl i+1, conepxxamim KOMNoHeHTbl A[1..i] v
3HauyeHune b

- Ynopsinoser(A)=0 i [ [1..n] (A[1..i+1]=Bknioderne(A[1..i,Afi+1]))

OA - ynopsiio4yeHHble MacCuBbl.

OA1. [IuxotomMmnyeckuin nonck (MetTon geneHus nononam)

OAZ2. lNpoBepnTb BKOYEHWE OLHOMO YNOPSA0YEHHOro Maccusa al B 4pyrom, a2 takxe
ynopsigoyennbiit. al, a2, a3 [l [1..nMax]0T, T=real.

- 1 npoxon!

OAGB. Haintu pasHocTb a3 aByx ynopsaoyeHHbIx MaccmBoB al, a2. al,a2,a3 [ [1..nMax]OT.
T=real.
- 1 npoxon!

OA4. Haittn obbenmnHeHne a3 OByx ynopsiLoYeHHbIX Maccueos al, a2. a1,a2,a3 I [1..nMax]OT.
T=real.

- 1 npoxog!

OA5. HanTtu nepeceyeHne OByx yrnopsao4eHHbIX MaccuBoB a, b I [1..nMax]0T.
- 1 npoxon!

S - MHoXecTBa.

S1. Hantm Bce npocTble Yncna, MeHblune 3a4aHHoro n
- Anroputm "PeweTo SpatocteHa".

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

F - dannbl
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F1. Hantn onnHy Imax camoro ofivHHOro croea w B TEKCTOBOM doanne f n camo 310 CNnoBo W.
- N3BecTHO, 4To Imax[100

F2. MpeobpasosaHne TMnoBs. [MocnenoBatenbHOCTb LENbIX YACEN 3a4aHa TEKCTOBbIM channom f nx
necaTnyHbix 3anuceii. £ {'0"..'9'}*. Haittu cymmy.

F3. MopoxaeHne dainos. [daH maccus uenbix yucen, He 6onbwmx 1000. MNopoautsb doain mnx
LECATUYHBIX 3annceit, pasaeneHHblx 1 npobenom. HeaHavawme Hynu B 3anucb He BKOYATb.

OF. YnopsiooyeHHble doannbl.

OF1. NposepuTb BKNOYEHNE OOHOrO ynopsagodeHHoro canna f1 8 gpyron, f2 - Takxe
ynopsan0YeHHbI

- 1 npoxon!

OF2. CnngHue ynopsanodeHHbix goannos f1,f2 B ynopsanodeHHbiin xe f3=f10uf2 .
- 1 npoxon!

OF3. Haittn pasHocTb 3 nByx ynopsinoueHHbix cpaiinos f1, f2 [l file of T, T=real.
- 1 npoxog!

OF4. Haittn nepeceyenue 3 aByx ynopsinodeHHbix cpannos f1, £2 [ file of T, T=real.
- 1 npoxon!

R. 3anucw.

R1. Bbluncnnutb 3Ha4yeHne MHOro4neHa Hag paunoHanbHbiMK Yynucnamm no cxeme [FopHepa ("cneea”).
MHoOro4neH npeacTaBnieH (CTaTM4ecknM) MacCUBOM, paLMOHanbHbIE YACNA - 3annCbio C NONSMM
Chislitel, Znamenatel.

R2. BoluucneHue ceoicts. [JaHa nocnefnosatenbHOCTb (gpain) ToYek NAOCKOCTY (3anucb/MoNspHble
KoopauHaThbl). BbISCHUTb, nexar N OHW Ha 3a4aHHOM NPSAMON (KO3MPULMEHTBI IMHENRHOMO
ypaBHeHUS)

R3. BbluncneHune ceoicts. [laHa nocnenoBaTtenbHOCTb (MACCUB) TOYEK MIOCKOCTU
(3anncb/pekapToBbl KOOPAMHATbLI). BbISCHUTD, nexar MM OHU Ha OKPYXXHOCTW 3a4aHHOro paaunyca
LEeHTPOM B Havasne KkoopaunHar.

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

7.1. OcHOoBHas nuTeparypa:

1. MHpopmatmka: Kypc nekumin. YyebHoe nocobue / E.J1. ®enoTosa, A.A. PepnoTos. - M.: 1]
®OPYM: UH®PA-M, 2011. - 480 c.

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

2. NHdbopmatmka. bazosbili kypc: YuebHoe nocobre ons CTyAEHTOB BbICWNX TEXHUYECKMX YYEOHbIX
3aBeneHuii / nog ped. C. B. CumoHoBuya. 2 - e nag.. - Cl6 [u op.]: Mutep, 2008. - 639 c.
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http://z3950.ksuru/bcover/0000758670_con.pdf

3. AHgpuraHoBa A.A., Myxtaposa T.M. lNpakTukym rno kypcy "AnroputMmsaumns v
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocygapctBeHHbIn yHuBepcuTeT, 2008.

http://libweb.ksu.ru/ebooks/09_63.pdf

7.2. JlononHuTenbHasa nuteparypa:

1. HoBukos, ®@. A. [lnckpetHas matemartumka ass nporpamMmmncToB: Yyeb. nocobue / ®.A.HoBmKOB. - 2
- e n3p. - Clo6. n gp.: MNMutep, 2004. - 363 c.

2. Delphi. MporpammunpoBaHne Ha S3blke BbICOKOro YpoBHS : Yueb. ans By30oB, 0Oy4atowwmxcs no
HanpaBneHuo NOAroT. gunnomup. cnew. "MHgpopmatuka n BblHUCIUTENbHASA TexHUKA" /
B.B.®apoHos .? Cl16. u ap. : Mutep, 2004 .? 639c. : un. ? (YuebHuk ons By3os) .? bubnuorp.: c.628
.7 Andp. ykas.: ¢.629-639 .7 ISBN 5-8046-0008-7

3. lHdhopmatmka n nporpamMmmpoBaHue : y4ebHuk ans ctya. sy3os / E. 1. Uctomun, C. 1O.
Hekntonos, B. . PomaHuyeHko .? Cl16. : AHopeeBckuia nsa. nom, 2006 .? 248 c. ? bubnwmorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4. CTpYKTypbl AaHHbIX 1 anroputMbl : Yueb. nocobue / Anbgopen B.Axo, [IxoH 3.XonkpodrT,
Oxeddpn O.YnomaH ; MNep. ¢ aHrn. n pen. A.A.Munbko .? M. n gp. : U3paT. 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:

Bukuneawns - http://ru.wikipedia.org

WHTepHeT-XxypHan no UT - http://www.rsdn.ru

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http://algolist.manual.ru/
NHTepHeT-nopTan obpasoBatenbHbIx pecypcos no UT - http://www.intuit.ru
MMopTan matemMaTnyeckmx MHTEPHET-PeCcypcos - http://www.math.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHVe oncunnvHbl "A3blku 1 MeToObl NPOrpamMMmnpoBaHns” npegnonaraeT UCNONb30BaHMe
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX AOKYMEHTOB. TUNOBas KoMnnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMNAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOdoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAEChHI
noakntouerms: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLiecce 0by4yeHuns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pYyAOBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

nekumnn n nabopaTtopHble 3aHATUS N0 AUCLUMNANHE MPOBOASTCS B ayANTOPMM, OCHALWEHHOW LOCKOW 1
MEeNioM (MapKepom),

MyNbTUMEONAHON ayaNTOPUHNA,
KOMMbIOTEPHbIM K1aCCOM

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHasa matematmka n nHgopmaTunka" n npogonsio NoAroToBKM
MaTtemaTnyeckas kubepHeTnka .
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ABTOpP(bI):
AxTtamos P.b.
byxapaes H.P.
Camutos P.K.
" 201 r.

PeueH3eHT(bl):
S 201 __r.
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