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Mporpammy avcumnnuHbl paspabotan(a)(1) AoueHT, K.H. (aoueHT) byxapaes H.P. kadenpa
TEXHONOIM NPOrpamMMmMpPoOBaHnNS OTaeNneHne PyHaaMeHTanbHOM NHAPOPMATUKN 1 MHADOPMALNOHHbIX
TexHonorui , Naille.Boukharaev@kpfu.ru ; 3aBegytowmii kagoenpon, K.H. (aoueHT) EHnkees AW.
Kadpenpa TexHonorMm NnporpaMMmMpoBaHng oTaeneHme oyHaameHTanbHoOn MHopMaTukm n
NHCPOPMaLMOHHBIX TEXHONOMUIA , a_eniki@inbox.ru

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

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.12 OncumnnmHbl (Mogynn)" OCHOBHOM
obpaszoBaTtenbHoit nporpamMmbl 09.03.04 MNMporpaMMHas NHXeHepust 1 0THOCUTCS K 06s13aTeNbHbIM
avcumnnnHaM. OcBamBaeTcs Ha 2 Kypce, 3 cemMecTp.

"#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 MaTWKWN, MOHUMAaHM
(npocheccunoHanbHbie ecrectse ayk, Maremary tbopma , NOHVIMaHie
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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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 TpyooemMKoCTb ANCLMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 3a4eT B 3 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 ayauTopHoW paboTbl,
N OvcumnnuHbl/ Cemecrpcgzggrga nx Tli(’gﬂggr;)ocm Telqll(L(l).l.:Tt:) g?;PMbl
Moayns Nekumu MpakTnuyeckuelabopartopHbie
3aHATUA pa601b|
Tema 1. NoseneHune KOHTDONBHAS
06 BbEKTOB - pa6o$a
OnHaMmmuyeckmne FCBMEHHOE
1.|npouecchbl n nx 3 6 12 0 nomawHee
mMarteMaTnyeckoe sananmne
nHpopMaLMoHHoe
MOJenMpoBaHue.
lMncbmeHHoe
Tema 2. OcobeHHOCTH nomalHee
onpeneneHns n 3 6 1o 0 3apaHue
‘lncnonb3oBaHus KoHTponbHas
hopManbHbIX S3bIKOB. pabota
Tema 3.
MocnepnoBaTenbHble lMncbMeHHoEe
|PeKyppeHTHbie 3 6 1o 0 nomallHee
BbIYNCNEHUS U 3apaHue
BblYMCNeHns pa3bopom
cny4yaes.
Tema . Itorosas 3 0 0 0 3aver
" |dopma KoHTpONA
Ntoro 18 36 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. NoBeneHune 061BbEeKTOoB - AVHaMuyeckKue npouecchbl U UX matematnyeckoe
I/IH(*)OpMaUMOHHoe mMmoaenuvnpoeaHue.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):
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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.

npaktnyeckoe 3aHsitne (12 yaca(os)):

MNMoBeneHne 06EKTOB - AMHAMUYECKME NPOLECCHl U X MaTeMaTuyeckoe MHGOPMaLMOHHOe
MoaenuposaHue. Cneundomka v cneumanmsaums MaTeMaTtnyeckx 3blikoB onvMcaHns Moaenei.
BHelwHsis cpena npouecca, BXOA4HbIe U BbIXOAHble MHAOPMaLMOHHbIE NOTOKM. Llenb 1 To4HOCTb
Momenu. Crneungprkaums Kak ogHO3Ha4yHas NocTaHOBKa Lienesol 3aaadyun, goopmasnbHoe
onpeneneHne

Tema 2. Ocob6eHHOCTU onpeneneHus 1 UCNoNb3oBaHUA OPMaNbHbIX A3bIKOB.
JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

OcobeHHOCTN dhopMasbHbIX S3blIkoB. CMHTAKCUC M OCHOBHbIE knaccbl noHatuia (T,C,V,E,S),
CEMaHTUKa 1 nparmMaTunka a3blIKoB NPOrpaMMnpPoOBaHmS.

npakTnyeckoe 3aHsitne (12 4yaca(os)):

OcobeHHOCTN dhopMasbHbIX S3blkoB. CMHTAKCUC M OCHOBHbIE knacchl noHatuia (T,C,V,E,S),
CeMaHTUKa 1 nparmMaTunka a3blIKoB NPOrpaMMnpPoOBaHm1S.

Tema 3. MNocnepoBartenbHble PEKYPPEHTHbIE BbIYUCIEHUSI U BbIUUCIEHUS pa36opoM cny4yaes.
JIeKLMOHHOoe 3aHsitue (6 4aca(oB)):

MocnepoBaTenbHble PEKYPPEHTHBIE BbIYMCNEHNS U BblYMCNEHNS pa3bopom cnydaes. PaspaboTka
PEKYPPEHTHBIX COOTHOLWEHUN (MHAPOPMALMOHHBIX CBA3EN) N YPOBHEN YyNPaBneHNS BbIYUCIIEHNAMN

(BNOXEHUN CTPYKTYp ynpasneHuns). [oBTopHbIe (Nepe)BblYNCNIEHNS N COXPaHEHWe pe3ynbTaToB
BbIYUCNEHUIA ONS UX NOBTOPHOIO UCMONb30BaHMS.

npaktnyeckoe 3aHsitne (12 yaca(os)):

MocnepoBaTenbHble PEKYPPEHTHbIE BbIYUCIEHNS 1 BblYMCNEHUSI pa3bopoM cnyyaes. PaspaboTka
PEKYPPEHTHBIX COOTHOLWEHMUI (MHGOPMALIMOHHbBIX CBA3EI) U YPOBHEN YNpaBneHNs BblYUCIEHNSAMM
(BNOXEHWUIA CTPYKTYp ynpaeneHust). NoBTOpHbIE (Nepe)BbIYNCNEHUSI U COXPaHEHNE Pe3ybTaToB
BbIYMCNEHMIA AN1S1 UX MOBTOPHOMO MCMONb30BaHMSI.

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

Bunpl
N Paspen Cemectn| HeAens | camocrosTenbHoit [TpynoemkocTh ;%%%:L:‘T’:;Ezga
AucumnnuHbl Pcemectpa pa6orbl (B yacax) a60ThI
CTYAEHTOB P
Tema 1. lNoBeneHune NoaroToBKa
06 bEKTOB - [OMALHETO 8 nomaiiHee
JnHamunyeckme 3anaHns 3adaHue
1.|npouecchbl U nx 3
maremaTtuyeckoe noaroToeka K KOHTPONbHAS
MHGPOPMALIMOHHOE KOHTPObHOM 10 pabora
Mo4enMpoBaHue. pabote
noaroToBka
MallH
Tema 2. OcobeHHoCTH AoMallHero 26 3”2 u:H,,,ee °
) onpeneneHnsa n 3 3adaHuns
‘lmcnonb3oBaHuA NMOAroToBKa K
chopManbHbIX S3bIKOB. KOHTPOMbHOM 10 KOHTPO/TbHAA
pa6ote pabota
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Buabi
N Pasnen Cemectp Hepens | camocTtositenbHon [TpyAoeMKoCTb :;‘:g::y;?:;gzg;
AvcuvnnuHbl cemecTtpa paboTbl (B yacax) pa6oThI
CTYAEHTOB
Tema 3.
MocnepoBaTtenbHble
3 [PEKyppeHTHbIe 3
BblYUCNEHUS N
BblYMCNEHMS pa3bopom
cnyyaes.
Ntoro 54

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4yeHne nponucxoamT B oopMe NEKLMOHHbIX 1 NabopaTopHbIX 3aHATUI, a TakXKe CaMOCTOATENbHOW
paboTbl CTYEHTOB.

TeopeTnyeckunin matepuan nsnaraetcs Ha nekumax. lNpruyem KOHCNEeKT NeKunin, KOTOpbIA ocTaeTcs y
CTyoeHTa B pe3ynbTate npocnywmnsaHna nekunm He MoOXeT 3aMEHUTb y‘-leéHI/IK. Ero
Lenb-goopMyNNMPOBKa OCHOBHbIX YTBEPXAEHUA 1 onpeaeneHuin. lNMpocnywae nekuuio, NonesHo
03HaKOMUTbCS C bonee NOAPOOHbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pa3neneH Ha OBe Kateropunin: HeO6XOD,VIMbII7I anda cgadn 3a4eta MUHUMYM 1 0ONONHUTENIbHas
nuteparypa.

N3yyeHune kypca noapasyMeBaeT He TONbKO OBNafeHne TeEOPEeTUYECKMM MaTepUanom, Ho 1
NoNyyYeHrne NpPakTNYEeCKnx HaBbIkoB Ans 6onee rnybokoro NOHNMMaHNS pa3fenoB Ha OCHOBE PELIEHUS
3a4ad 1 ynpaxHeHuin, UNMIoCTPUPYIOWNX [O0KA3blBaeMble TEOPETUYECKMNE MOMOXEHUS, a TakXe
pa3BuTME abCTPaAKTHOrO MbIWNEHUS U CMOCOBHOCTM CAMOCTOSTENbHO [OKa3biBaTb YTBEPXAEHUS.
CamocTosaTenbHas pabota npegnonaraeT BbiMOMHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3agaHus,
BbIMOJIHEHHbIE B ayANTOPUN, NpeagHa3Ha4yeHbl 014 yKa3aHnsa 06I.LI,VIX METO0B pelWeHnsa 3anay
onpeneneHHoro Tuna. 3aerI'IVITb HaBblK/ MOXXHO NUWb B pe3dynbtarte CaMOCTOATENbHOW pa6OTbI.
Kpome Toro, camoctositenbHas pabota BKIto4aeT NoAroToBKY K 3k3ameHy. MNpu noaroToBke k caade
aK3aMeHa Becb 06beM paboTbl PEKOMEHOYETCS pacnpeaensiTb PaBHOMEPHO MO AHSIM, OTBEAEHHbIM
L7151 MOArOTOBKM K 9K3aMeHY, KOHTPONMPOBAaTb KaXablil AeHb BbiNONHEeHWs paboTol. Jlydwe, ecnu
MO>XHO NepeBbINONHWUTL NnaH. Toraa byneT peseps BPeMeHM.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NoBepeHne 06EKTOB - AUHAMUYECKUE npouecchbl U X MaTeMmaTuyeckoe
I/IHq)OpMaLIMOHHoe mMmoaenvnpoeaHue.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Onepartopsbl unkna while n repeat. Oneparop for - YacTHbIn cnyyan while. Hantu cymmy y=1+..+n, ans
3aaHHoro n ¢ nomoubio uukna while, repeat O gHoMepHbIR Maccus. Hanucatb nporpammy
HaxoxXgeHnsa Makcumyma. Hantu cymmy otpuuartenbHbIX 9N1EeMEHTOB B MacCuBe.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Haitu n-bii yuneH nocneposatenbHocT PrboHayyn. HailTn cyMMy YeTHbIX Yucen B avanasoHe [1..n]
Tema 2. Ocob6eHHOCTM onpeneneHnsl U UCNoNb30BaHUsA (POPManbHbIX A3bIKOB.

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Knaccudpumkauns rpammaTnk no XoMckomy

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Jatb onucaHms NpocTenumnx S3blIKOB C MOMOLLBIO rpaMMaTnk

Tema 3. MocnenoBatenbHblie PEKYPPEHTHbIE BbIYMC/IEHUS U BbIYMC/IEHUA pa360opoM cyyaes.
Tema . UToroesas popma KOHTpons
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MpvMepHble BOMPOCHI K 3a4eTy:

Mo paHHON gucuMnIvHE NPEenyCMOTPEHO MPOBELEHNE 3K3aMEHA N MPOMEXYTOYHbIX TECTOB.
MpuMepHbIe BONPOCHI ANs 9K3aMeHa:
TEOPUAL.

Theory 1.1.

MNporpammmnpoBaHune Kak MaTeMaTnyeckoe MoLennupoBaHue, NocneaoBaTenbHoe onMcaHme
CTPOEHWS 1 NOBEAEHNS CNIOXHbIX AUHAMWYECKUX CUCTEM OrPaHNYEHHBIMU U NPOCTBIMU CPELCTBAMMU.
CuHTakcuc, cemaHTrka, nparmMatvka s3blkoB MporpaMMupoBanns. Tun gaHHbix. Knaccugoukaums
TUNOB - CTaHAAPTHbIE/NONb30BaTeNbCkMe, 6a30BbIE/MPON3BOAHbBIE, CTATUYECKNE/OMHAMMNYECKME.

Theory 1.2.

CocTosiHue BbluncneHuid. MNpouenypa. ApryMeHTbl, pe3ynbTaThl BbINOAHEHWS U BCMIOMOraTeNbHble
nepeMeHHble onpeneneHunst npoueaypbl. Cneundomkaumns n peanmaaums. XapakTepucTuku
peanusaunm - NpaBunIbHOCTb (COOTBETCTBME cneumndmkaummn) n agodekTBHOCTb. MprMepsl
3KOHOMUW NamMsATK BbIBOPOM CTPYKTYP AaHHbIX (MocnenoBatenbHas obpaboTka MaccrBOB) U
BPeMEHM (NapannenbHble PEKYPPEHTHbIE BbIYNCNEHNS - BEIYUCNEHNE CTIOXHbBIX CYyMM).

Theory 1.3.

[MepeMeHHble B MporpamMMmMpoBaHnn Kak XxpaHunuwa (namsTb). [NamMsaTe BHyTpeHHSAS (onepatyBHas) u
BHeWHsA (dpainbl). MNMoTokn faHHbIX. OnepaTtopbl NpYcBanBaHus (KpaTHoe, NpocToe, bBUHapHoe) n
BBOOA/BbiBOAA. [1Iporpammbl kak hannosble npouenypbl.

Theory 1.4.

MpoLenypHOe NporpamMMmnpoBaHme kKak S3blk NPsSMbIX onpeaeneHunii. Mpeaukatbl. A3blku 6N10K-CXEM.
YPOBHM 513bIKOB MPOrpPaMMUPOBaHNS 1 (OYHKLIMOHANIbHAS 9KBUBANEHTHOCTb. BeTku 1 Tpacchl
BbluMcneHnin. MNpumep TpaccupoBkiu.

Theory 1.5.

OnpegneneHuve A3blkoB nopoxaeHneM. CTpykTypHOe NporpaMMmpoBaHue Kak onpeneneHve
PYHKLMIA KOMMO3uLumeid, pa3bopoM, peKYPPEHTOR. SKBMBANEHTHOCTb CTPYKTYPHbIX U BCex 6/C Ha
npumepe "NoboYHbIN BbIXxO4 U3 umkna".

Theory 1.6.

YcnoBHble onepatopbl [Mackans: cMHTakcuc, ceMaHTuka B TepMmHax 6/c, COOTHOLWEHME Mo
BbIPa3UMOCTH.

Theory 1. 7.

Onepartopbl umkna B Nackane: ¢ NOCT 1 NPeLyCNOBMSIMM, OMNepaTop Lukia ¢ napameTpom,
CMHTaKCWC, CEeMaHTVKa B TepMUHax 6/c, COOTHOLIEHME MO BbIPa3NMOCTH.

Theory 1. 8.

Knaccudpmkauns tunos npouenypHoro Nackans. CkanspHble Tunbl [lackans - ctaHgapTHble,
NnepeyYncnmmble N orpaHuYeHHbIe TUMbI.

Theory 1. 9.

Bynesckuin Tvn. Onepauunn anrebpbl NOrMKU 1 Normyeckne BolpaxeHus. MNpeamkatsl. CtpaTterum
Bbl4MCNIEHNA CNOXHbIX CBOMCTB. Li- 1 Ll -cBOMCTBA.
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Theory 1. 10.

Twvn gaHHbIX MaccuB. MaccuBbl Kak COOTBETCTBUS (TabnunyHble pyHkumm). Onepaumsi BbI6opku
(annnukaumm). Npumep NCNONb30BaHNS HEYUCNOBbIX MHAEKCHBIX TUMOB. CpaBHEHME - MACCUBbI U1
goannbl (Ha npumepe).

Theory 1.11

YnopsinoyeHHble Maccuebl. uxoTomuyeckunii nouck. Onepaumm Hag ynopsioo4eHHbIMM MaccrBaMm
(onpeneneHue).

Theory 1. 12

Twvn gaHHbIX 3anuck. 3anncy kak CocTosIHUS. VIMeHoBaHHble fekapToBbl Npon3BeaeHus. OnepaTtop
npucoennHeHus. Mprumep onucaHmst 06 bEKTOB B TEPMUHAX 3anuUCEN.

Theory 1. 13
MHoXecTBa. OKBUBANEHTHOCTb TEOPETUKO-MHOXECTBEHHbBIX 1 NIOrM4eckmnx 0603Ha4eHWIA.
Mpumep ncnonb3oBaHus ("peweTto dparocgeHa”).

Theory 1. 14.

daiinbl - BHyTPEHHME 1 BHEWHWe, oblero Bnaa u TekcToBble. Paiinbl Kak NocnenoBaTeNbHOCTH
(BekapToBbl cTeneHn). CpaBHEHME - MAcCUBbI U doannbl (Ha NpuMepe).

Theory 1.15

YnopsanoyeHHble goannbl. MNouck. Onepaumm Hag ynopsoodeHHbIMU doannamm - onpeneneHue,
peanusaummn oHoW 13 onepaunii (no Bbibopy ak3ameHaTopa).

Theory 1. 16

CuHTakcuc npouenyp 1 PyHKUMiA: onmcaHne=3aronoBok + 6nok. dopmanbHble 1 hakTnyeckme
napameTpbl, obpaleHmne kK npouenype. Obnactb oenctemsa onpeneneHms. JlokanbHble 1 rnobanbHble
06bekTbl Npouenyp.

Theory 1. 17.

CemaHTuka npouenyp n pyHkumin. CemaHTmka obpalieHunii - npaemna nocTpoeHns
MOANCOMLMPOBAHHOMO TENa NpoLeaypbl: KONIM3NsS UMEH, CEMaHTUKA NapamMeTpoB.

Mpasuna nokanudauun. Nobo4HbIE 3PPEKTHI.

3anayun

A - MaccuBbl.

A1. dopmasnbHble BbIYUCIEHUS - aNTOPUTM CNOXEHUS "cToNbMKoM". HaliT 3anmcb cyMMbl C No
3anucsiM cnaraembix a,b a,b,c [l [1..nMax]0['0".."9"]

- B Tvn integer paspelweHo nepeBoanTb NULlb LNGPbLI, He 3anncu B uenom!

A2. BbluucneHue cBoicTs. [poBepka nepnoanyHoCTV YACNOBON nocnegosarenbHocty Af1..n].

- A - nepuoaunyeckas ~ Haipetes kll [1..n div 2], 4To nonapHo paBHbI BCe aneMeHTbl, "oTcToswme”
Apyr ot gpyra Ha k.
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A3. IlaHa nocnenosaTenbHOCTb A[l] |]] 0 ill [1 .n) A[i]>0, A[n]=0. CtyneHbka -
nognocnenosarenbHocTb AlK..m], [k..m) (A[i]<A[i+1]). HaliTn onnHy Hanbonbluei CTyneHbKy.

M - [1ByMepHble MaccuBbl (MaTpuLbl)

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

(a[i,jl=max {a[i,k]: kl [1..n]} and a[i,jJ=min {a[k,j]: k0 [1..m]})

Haliti Bce cennoBble TOYKMW.

- HE NepeBbIYNCNATL max u min!

M2. BbluncneHune csoricts. laHa matpuua a, a I [1..n,1..n]0Integer. a- marnyecknin kBagpar, ecnm
@ijl[1..n,1..n] (@i, 0 [1..n]) and
Oij01..n,1..n] (U {afi,k]: k 0 [1..n)= D{alk,j]: k O [1..n])

BbISCHUTb, ABNSETCSA N1 a Marn4yeckmm KBadpaTom.

O - CopTuposka.

O1. CopTnpoBka MaccuneBoB 0b6MeHOM nap
- Cneumndomkauus: Ynopﬂuoqu(A)=|:| i [1..n) (A[i]DA[i+1])

0O2. CopTtupoBKa Maccrea CBEAEHUEM K HAXOXOEHNIO MakCMyma
- Cneundpukaums: Ynopsmouer(A)=l i [ [1..n] (A[i]=min A[i..n])

0O2. CopTtupoBka Maccvea nocnenosartefibHbIM BKIOYEHNEM

- Bknoverne(A[1..i],b)=ynopsno4eHHbIn Maccus oivHbl i+1, conepxalmim KOMNoHeHTbl A[1..i] v
3HayeHue b

- YnopsinoueH(A)= i [ [1..n] (A[1..i+1]=Bknioserme(A[1..i Ali+1]))

OA - ynopsiio4yeHHble MacCuBbl.

OA1. InxoToMM4eCcKnin MOMCK (MeToL OeneHus nornonam)

OAZ2. MNMpoBepnTb BKOYEHME OLHOMO YNOPSAA0YEHHOro Maccusa al B 4pyrom, a2 takxe
yropsigoyeHHbiit. al, a2, a3 [l [1..nMax]0T, T=real.

- 1 npoxog!

OA3. HaiiTu pasHocTb a3 AByX yNopsiAoHeHHbIX MaccuBoB at, a2. a1,a2,a3 [l [1..nMax]0T.
T=real.
- 1 npoxog!

OA4. HaiiT 06benmHeHVe a3 ABYX yropsmo4eHHbIX MaccueoB ail, a2. al,a2,a3 [l [1..nMax]0T.
T=real.

- 1 npoxog!

OAB. HaiiT nepeceyeHve ABYX yrnopsmodeHHbIX Maccueos a, b [ [1..nMax]0T.
- 1 npoxop!
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S - MHOXecTBa.

S1. HainTn Bce npocTbie YMcna, MeHbluMe 3a4aHHOro n
- AnroputMm "PeweTo 9partoceHa".

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

F - dannbl

F1. Hantn gnuHy Imax camoro onvHHOroO cnosa w B TEKCTOBOM (pavine f n camo aTo Cnoso w.
- N3BecTHO, 4To Imax[]100

F2. Mpeobpa3zosaHre TMnoBs. lMocnenoBatenbHOCTb LENbIX YCen 3a4aHa TEKCTOBbIM channom f nx
necsTnyHbIx 3anuceii. £ {'0"..'9'}*. Haittu cymmy.

F3. MopoxaeHne cannos. [aH maccus uenbix yucen, He 6onbwmx 1000. MNopoauTtb dain nx
LECATUYHBIX 3anncet, pasaeneHHblx 1 npobenom. HeaHavawme Hynu B 3anncb He BKYATb.

OF. YnopsigoyeHHble doannbl.

OF1. lNposepuTb BKNIOYEHNE OOHOro yrnopsagodeHHoro canna f1 8 gpyron, f2 - Takxe
ynopsaa0YeHHbI

- 1 npoxon!

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

OF3. Haittn pasHocTb 3 nByx ynopsnoueHHbix cpaiinos f1, f2 [I file of T, T=real.
- 1 npoxon!

OF4. Hantn nepeceyeHue f3 oByx ynopsaoyeHHbix goannos f1, {2 [ file of T, T=real.
- 1 npoxog!

R. 3anucw.

R1. Bblancnntb 3Ha4yeHne MHOro4neHa Hag paunoHanbHbiMU Yyucnamm no cxeme [opHepa ("cnesa”).
MHoro4yneH npeacraBneH (CTaTMY4eCKUM) MacCMBOM, paunoHasbHbIE YACNA - 3aMUCbIO C MNONSMU
Chislitel, Znamenatel.

R2. BbiuucneHue ceoincts. [laHa nocnefnosatenbHOCTb (gpain) ToYeK NAOCKOCTY (3anucb/MonspHble
KoopAMHaThbl). BbISCHUTb, nexar N OHW Ha 3a4aHHOM NPSMON (KO3PULMEHTBI IMHENHOrO
ypaBHeHUS)

R3. BbiuucneHuve ceoicTe. [laHa nocnenosatenbHOCTb (MACCUB) TOYEK MNOCKOCTU
(3anncb/pekapToBbl KOOPAMHATLI). BbISCHUTB, nexXar M OHU Ha OKPYXHOCTW 3a4aHHOro paaunyca C
LEeHTPOM B Hayasne KoopaunHar.
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R4. MpoeecTn 3a4ncneHme abntypmneHToB - BbIBECTU CIUCOK TEX U3 HKX, KTO N0 nmeeT meaans 1
chan 1 ak3amMeH Ha 5, nnbo Habpan 3aaaHHbI NpoxoaHon 6ann. AGUTYpreHTbl NpeacTaBneHsbl
cpaiinom 3anucei (onmcanHue - no BbIGOPY).

7.1. OcHOBHas nuTteparypa:

1. Mhgpopmatmka: Kypc nekuwmii. YyebHoe nocobue / E.J1. depnoTosa, A.A. depnotos. - M.: 14
POPYM: NHDPA-M, 2011. - 480 c.

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

2. Hdhopmatmka. basosbii kypc: Y4ebHoe nocobure ans CTyAeHTOB BbICWMX TEXHUYECKUX YHEOHbIX
3aBeneHuii / non pead. C. B. CumoHoBuya. 2 - e uag.. - Cl6 [n op.]: Mutep, 2008. - 639 c.

http://zZ3950.ksuru/bcover/0000758670_con.pdf

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

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

7.2. JlononHuTenbHasa nuteparypa:
1. HoBukos, ®. A. [lnckpetHas matemartuka ass nporpamMmmncToB: Yyeb. nocobue / ®.A.HoBmKoB. - 2
- e unsn. - CMN6. n op.: Mutep, 2004. - 363 c.

2. Delphi. MporpammunpoBaHne Ha S3blke BbICOKOTr0 YpOBHS : Yueb. ans By30oB, 00y4atowwmnxcs no
HanpaBneHuo NOAroT. aunnomup. cnew. "MHgpopmatuka n BblHUCAUTENbHASA TexHuKa" /
B.B.®apoHos .? Cl16. n ap. : Mutep, 2004 .? 639c. : un. ? (YuebHuk ons By3os) .? bubnuorp.: c.628
7 Andp. ykas.: ¢.629-639 .7 ISBN 5-8046-0008-7.

3.MHbopmaTrka 1 nporpamMmmpoBaHue : y4ebHuk ons ctyn. sBy3os / E. . NctomuH, C. 1O.
Hekntopos, B. N. PomanyeHko .? 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.Xonkpodr,
Oxeddpn O.YnomaH ; MNep. ¢ aHrn. n pen. A.A.Munbko .? M. n gp. : U3paT. gom "Bunbsamc”, 2000
.7 382c. : un. ? bubnuorp.: ¢.369-374 .? MNMpeam. ykas.: ¢.375-382 .? ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.

7.3. UHTEepHeT-pecypcChbl:

Buknnenus - http://ru.wikipedia.org

NHTepHeT-XypHan no UT - http://www.rsdn.ru

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http://algolist.manual.ru/
NHTepHeT-nopTan obpasoBatenbHbix pecypcoB no UT - http://www.intuit.ru
[MopTan matemaTn4eckmx NHTEPHET-pPecypcos - http://www.math.ru/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHVe ONCUUNIvHbI "SA3bIKKU 1 METOObI NPOrPaMMUpPOBaHNS" NpeanonaraeT UCNONb30BaHNE
cnepyolero MatepranbHO-TEXHNYECKOro obecneyeHms:

nexkummn n nabopatopHble 3aHATUS N0 AUCLUMMNIMHE NPOBOASATCS B ayANTOPUKN, OCHALEHHO JOCKOM 1
MENoM (Mapkepom)
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 09.03.04 "TlporpaMmHas nHxeHepus" n NPogouo NOAroTOBKU TexHonormum
pa3paboTkn MHPOPMALIMOHHBIX CUCTEM .
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