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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.
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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.

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

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henensa MX TPyAOEeMKOCTb Tekywme coopMbl
N .D.VIKIILI.VIHJ',I.II;HI:I/ CemecTp|, . - cTpa (B yacax) ‘I'( ompg; ﬂp
oAy Nekumu MpakTnuyeckuelabopartopHbie
3aHATUA pa601b|
KOHTPONbHas
paboTta
1.Tema 1. Noseperve 1 1-6 6 0 12 nomailHee
06 BHEKTOB. 3ananme
nomallHee
3anaHve
Tema 2. OcobeHHOCTH
2. cpopMarbHbIX SI3bIKOB. 1 -2 6 0 12 Ezg;gganaﬂ
Tema 3.
MocnepnoBaTenbHble [OMALHEE
PEKYPPEHTHbIE i
3'Bbl‘-II/ICerHVI$| y 1 13-18 6 0 12 3afaHue
BblYMCNeHNs pa3bopom
cny4yaes.
Tema . Itoroeas 9K3aMeH
: 1 0 0 0
doopma KOHTponsA
Ntoro 18 0 36

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. NoBepeHne 06HEKTOB.
JNIeKLMOHHOe 3aHsitne (6 4aca(os)):

LJvHammyeckme npoLecchl 1 X MaTeMatnyeckoe MHpopMaLmoHHoe MogenvposaHme. Cneundomka un
cneunannsaums MaTeMaTu4eckux S3blIkoB onmncaHns Mogenei. BHewHss cpena npouecca, BXoAHble
1 BbIXOOHblE MHPOPMALIMOHHBbIE NOTOKW. Llenb 1 To4HOCTb Moaenw.

naboparopHas pabora (12 yaca(oB)):
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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.

Cneundprkaums Kak 0agHO3Ha4YHasi NOCTAHOBKA LIeNeBoi 3aaaqn, hopManbHoe onpeneneHme
npeobpas3oBaHnsl BXOOHbIX MOTOKOB B BbIXOAHbIE HA HEKOTOPOM S3bIKE.

Tema 2. Ocob6eHHOCTU (pOpPMaribHbIX A3bIKOB.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

CwuHTakcmc n ocHoBHble knaccol noHatun (T,C,V,E,S), cemaHTuka 1 nparmMatuka sa3biKoB
nNporpamMMpoBaHus.

naboparopHas pabora (12 yaca(oB)):

Pasbop cuMHTakcuca, CEMaHTMKU 1 NparMaTnkiy S3blKOB Ha KOHKPETHbIX MpUMepax.

Tema 3. NMocnenoBartenbHbie PEKYPPEHTHbIE BbIYMCNIEHUS U BbIUMCTIEHUS pa3bopom cnyyaes.
JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

PaspaboTtka peKkyppeHTHbIX COOTHOLWEHWIA (MHAPOPMALIMOHHBIX CBA3EW) 1 YPOBHEW YNpaBieHNS
BbIYMCNIEHNAMN (BNIOXEHWUI CTPYKTYP ynpaBneHus).

naboparopHas pabora (12 yaca(oB)):

MoBTOPHbIE (NEPE)BLIYNCNEHUSI U COXPaAHEHWE Pe3y/bTaToB BbIYMCIEHWI 4151 UX MOBTOPHOMO
NCMONb30BaHNS.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTensHon [TPyAo0eMKOCTb g%%%:;:g:;gzg;
AucumnnuHel pcemecha pab6ortbl (B yacax) a60TbI
CTYyAEHTOB P
noaroToBKa
MaLH
JomauwHero 26 ggﬂaaHM;e
1 Tema 1. lNoseneHve 1 1.6 [2apanms
"l06BEKTOB.
MoAroToska K KOHTpONbHas
KOHTPONbHOMN 16 26073
paboTe P
noAroToBKa
MaLH
JomauwHero 26 ggﬂ;-meee
5 Tema 2. OcobeHHOCTH ’ 2.1p |330aHNS
‘|dpopManbHbIX A3bIKOB.
®op rioAroToska K KOHTPONbHas
KOHTPONbHOMN 16 26013
paboTe P
Tema 3.
[MocnepnoBsaTtenbHble
noaroToBK
‘|BbIMUCIEHNSA 1 sanaHms 3apaHve
BblYMCNIEHNS pa3bopoMm
Cnyyaes.
Ntoro 126

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus

O6y4yeHne NPoncxoanT B OOPME NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXXe CaMOCTOATENbHOM
paboTbl CTYyEHTOB.

TeOpeTI/I‘-IeCKI/IVI martepuan nanaraetcsa Ha nekuumsx. an/I‘-IeM KOHCNEKT nekuun, KOTOprI7I OCTaeTca y
CTyaeHTa B pedynbTaTte npocnywmnsaHnsa nekunm He MoXeT 3aMEeHUTb yl-le6HV|K. Ero
Lenb-oopMynnpoBKa OCHOBHbIX yTBep)K,EI,eHVII7I " Oﬂpe,ﬂeﬂeHMVI. I'IpocnymaB nekuuto, none3Ho
03HaKoMMTbCS ¢ Bonee I'IO,EI,pO6HbIM N3JNI0OXKEeHNneM Matepumana B yqe6H|/||<e. Cnuncok nmtTepartypbl
pasneneH Ha OBe Kateropuin: HeobxoauMbIA ANns coayn 3adveta MVUHMYM 1N OONOJIHUTE/IbHAA
nmTeparypa.
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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.

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. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NMoBepeHue 06 bEKTOB.
JoMallHee 3aJaHne , NPUMEpPHbIE BOMPOCHI:

Onepartopsbl umkna while n repeat. Oneparop for - YacTHbI cnyyan while. Hantu cymmy y=1+..+n, ons
3aaHHoro n ¢ nomouwbio uukna while, repeat O gHoOMepHbIA Maccus. Hanucatb nporpammy
HaxoXaeHus MakcMmyma. Hamtum cymmy oTpuuatenbHbIX 3N1eMEHTOB B MaCCUBE.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Haitu n-bii uneH nocnepgosatenbHocT PrboHayyn. HailTn cymMMmy YeTHbIX Yucen B avanasoHe [1..n]
Tema 2. Ocob6eHHOCTU (pOpMaribHbIX A3bIKOB.

LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

,D,Bymeprle maccusbl. Beoa v BbiBOO Maccusa. [ns kaxanomn CTpO4KKM MaTpuubl HanTKN ee
MakCUMalbHbI 91EMEHT OnepaTop npouenypobl. Hanucatb npouenypy eeona v BbiBoga MatpuLbl.
Hanucatb PYHKLNIO onpeneneHns , SBnseTcs M YNCNo NPOCTbIM.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3apaH MaccuB Lenbix Yucen. YnopsaoumTb MaccuB No HeybbiBaHMIO OAHUM U3 METOL0B COPTUPOBKMU.
HaliTn cyMMy NpoOCTbIX YuCeN B MaccumBe.

Tema 3. NocnepoBatenbHble PeKyppeHTHble Bbl4YNC/IEHUSA N BblYUC/IEHUA pa360p0M cny4yaes.
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

HanwncaTb npouenypy CnoxeHus, yMHOXeEHUs AByX Matpuu. Hanucatb npouenypy
TPaHCMOHUPOBAHNS MaTPULbI.

Tema . UToroeasi popma KOHTpons

MpumepHble BONPOCHI K 9K3aMeHY:

Mo paHHOM gucuMNAnHe NPeaycMOTPEHO NPOBEAEHNE 3K3aMeHa N MPOMEXYTO4YHbIX TECTOB.
MpumepHble BONPOCH Ans aK3aMeHa

Teopus

Theory 1.1.

MNporpamMmmnpoBaHune Kak MaTeMaTnyeckoe MoLenupoBaHue, NocneaoBaTenbHoe onMcaHme
CTPOEHWS 1 NOBEAEHNS CNIOXHbIX AUHAMWYECKUX CUCTEM OrPaHNYEHHBIMU U NPOCTBIMU CPELCTBAMMU.
CuHTakcuc, cemaHTrka, nparmMatvka si3blkoB MporpaMMupoBanns. Tun gaHHbix. Knaccudgoukaums
TUNOB - CTaHAAPTHbIE/NoNb30BaTeNbCkMe, 6a30BbIE/MPON3BOAHbBIE, CTATUYECKNE/AMHAMNYECKME.

Theory 1.2.
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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.

CocTtosHue BblumcneHuin. MNMpouenypa. ApryMeHTbl, pedynbTaTtbl BblMONHEHUS U BCMIOMOraTebHbIe
nepemMeHHble onpegeneHns npouenypbl. Cneundukauns n peanusauns. XapaktepucTukiu
peanusaunn - NpaBuIbHOCTb (COOTBETCTBME cneundomkaunm) n adpdekTMBHOCTb. [prMepsbl
9KOHOMUM NamsTy BbIBOPOM CTPYKTYP OaHHbIX (MocneaoBaTtenbHas obpabotka MaccuBoB) v
BPEMEHWN (rnapannienbHble PEKYPPEHTHbBIE BbIYUCIIEHUS - BbIYUCNEHNE CIIOXHbBIX CYMM).

Theory 1.3.

[NepemeHHble B NporpaMMnMpoBaHnn Kak xpaHunuuwa (namstb). [NMamsatb BHYTpeHHAS (onepaTnsBHas) n
BHewWwHss (daiinbl). MoTokn naHHbix. OnepaTopbl NpUcBanBaHns (KpaTHoe, NpocToe, bUHapHoe) n
BBOJa/BbiBOAA. [TpOrpaMmbl kak ¢pannosblie npouenypsbl.

Theory 1.4.

MpouenypHOEe NporpamMMMpPOBaHNE Kak A3blk NPSMbIX onpeneneHunii. MNpeaukatbl. A3bikyu 610K-CXEM.
YPOBHM S3bIKOB NPOrpamMMmMpoBaHns 1 oyHKLMOHANbHASA 9KBMBaNEHTHOCTb. BeTkn n Tpacchl
BblYMCNEeHUN. [pumep TpaccnpoBKU.

Theory 1.5.

OnpegneneHune A3blkoB nopoxaeHneM. CTpyKTypHOE NporpaMMmMpoBaHue Kak onpeneneHve
GYHKLUMIA KOMMO3MUMEN, pa3bopoM, PEKYPPEHTON. DKBNBANEHTHOCTb CTPYKTYPHBIX U BCeX 6/C Ha
nprMepe "NoboYHbIN BbIXOL M3 Lmkna".

Theory 1.6.

YcnoBHble onepartopbl [Mackans: cMHTakcuc, ceMaHTMKa B TepMnHax 6/c, COOTHOLEHNE MO
BblPa3nNMOCTU.

Theory 1. 7.

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

Theory 1. 8.

Knaccudpmkaums tnnos npouenypHoro Mackans. CkanspHble Tvnbl MNackans - ctaHnapTHble,
NepPeYNCnMMble 1 OrpaHUYEHHbIE TUMbI.

Theory 1. 9.

Bynesckuin Tvn. Onepauun anrebpbl NOrMKU 1 normyeckne BolpaxeHus. MNpeamkartsl. CtpaTterumn
BbluMcneHUst cnoxHbix ceoncTs. - u [l -ceoiictea.

Theory 1. 10.

Tvn paHHbIX MaccuB. MaccumBbl kak COOTBETCTBUSA (TabnmyHble pyHKumMKM). Onepaums BbIBOPKN
(annnukaumm). Npumep NCNONb30BaHNS HEYUCNOBBIX MHAEKCHBIX TUMOB. CpaBHEHME - MACCUBbI U
goannbl (Ha Nnpumepe).

Theory 1.11

YnopsaoyeHHble maccmsbl. uxoTomuyecknii nouck. Onepaumm Hag ynopsgoveHHbIMM MaccrBamm
(onpeneneHwue).

Theory 1. 12
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Twvn gaHHbIX 3anmcb. 3anncy kak CoCTosIHUS. VIMeHOBaHHble fekapToBbl Npon3BeaeHus. OnepaTtop
npucoennHeHus. Mprumep onucaHms 06 bEKTOB B TEPMUHAX 3anUCEN.

Theory 1. 13
MHoxecTBa. OKBMBANEHTHOCTb TEOPETUKO-MHOXECTBEHHbIX M NIOrnyeckmx 0603Ha4YeHuniA.
Mpumep ncnonb3oBaHus ("peweTo dpatocgeHa”).

Theory 1. 14.

daliinbl - BHyTPEHHME 1 BHEWHMWE, 0bLwero Bnaa n TekcToBble. Paiinbl Kak NocnenoBaTeNbHOCTH
(DekaptoBbl cTeneHn). CpaBHeHWE - MacCuBbl U doannbl (Ha NpuMepe).

Theory 1.15

YnopsnoyeHHble goannbl. MNouck. Onepaumm Hag ynopsoodeHHbIMU doannamm - onpeneneHue,
peanusaummn 0LHOW 13 onepauuii (no BbIbopy ak3ameHaTopa).

Theory 1. 16

CuHTaKkcuc npouenyp v pyHKUMIA: onMcaHne=3aronoBok + 6510k. dopmanbHble U dpakTuyeckme
napameTpbl, obpalleHune kK npouenype. ObnacTb feiicTBUS onpeneneHus. JlokanbHble 1 rnobanbHble
06beKkTbl Npouenyp.

Theory 1. 17.

CemaHTuka npoueayp v dpyHkumin. CemaHTuka obpalieHunii - npasuna nocTpoeHns
MOANCOMUMPOBAHHOMO TeNa npoueaypbl: KONIM3ns UMeH, CeMaHTUKa napamMeTpoB.

MpaBwna nokannaauunu. MNoboyHbIe aPeKThbI.

3anayun

A - MaccuBbl.

A1. ®dopmasbHble BbIMUCIEHUS - ANTOPUTM CNOXEHUS "cTONOMKOM". HaliT 3anmcb CyMMbl C NO
3anucsiM cnaraembix a,b a,b,c [ [1..nMax]0['0"..'9']

- B Tun integer paspelweHo nepesoanTb NLb LMPbI, HE 3anucK B LEenom!

A2. BblyncneHue cBorcTB. [poBepka neprmoanyHoCT YMCNoBon nocnenosatensHocTy A[1..nJ.

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

A3. [laHa nocnenoBaTtenbHOCTb A[ﬁrh] 0 ill [1..n) A[i]>0, A[n]=0. CTyneHbKa -
noanocnenosatenoHocTb Afk..m], U i U [k..m) (A[i]<A[i+1]). HaiiTn onuHy Hanbonbwein CTyneHbKu.

M - [1ByMepHble Maccusbl (MaTpuLbl)

M1. 'eHepauus dpanna. dana matpuua a, a I [1..n,1..m]0Real. Touka a[i,j] - ceanosas, ecnn
(a[i,j]l=min {a[i,k]: k[l [1..n]} and a[i,j]l=max {a[k,j]: kll [1..m]}) or

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

Halitn Bce cennoBble TOYKMW.

- He nepeBblYNCNATbL max u min!
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M2. BblumncneHue ceoncts. [JaHa matpuua a, a I [1..n,1..n]0Integer. a- marnyeckunin kBagpar, ecnm
@ijl.n1.n)(@[ij0[1..n]) and
Oij01..n,1..n] (0 {afi,k]: k 0 [1..n]= D{alk,j]: k O [1..n])

BbISICHUTB, ABNSEeTCSA N1 a Marn4eckmm KBaOpaTtom.

O - CopTupoeka.

O1. CopTtupoBka maccneoB 06MeHOM nap
- Cneundoukaums: Ynopsigouer(A)=l i [ [1..n) (Ali0A[i+1])

O2. CopTupoBKa MaccvBa CBEAEHUEM K HAXOXAEHNIO MakCcMyma
- Cneundpukaums: Ynopﬂuoqu(A)=|:| i [l [1..n] (A[i]l=min A[i..n])

0O2. CopTtupoBKa Maccrea nocnenoBartefibHbIM BKOYEHNEM

- BknoveHune(A[1..i],b)=ynopsooy4eHHbIn Maccus oavHbl i+1, cogepxaumim KOMNoHeHTbl A[1..i] 1
3Ha4yeHue b

- Ynopsinoder(A)=l i [ [1..n] (A[1..i+1]=Bxniouenmne(A[1..i Ali+1]))

OA - ynopsiAi0o4eHHblIe MacCuBbl.

OA1. [InxotomMmyeckunin nonck (Meton geneHns nononam)

OA2. lMpoBepuTb BKOYEHNE OOHOMO YNOPAA0YEHHOro Maccmea al B opyromn, a2 takxe
yropsinodeHHbin. al, a2, a3 [l [1..nMax]0T, T=real.

- 1 npoxog!

OA3. HaiiTi pasHocTb a3 [ByX yNopsAo4eHHbIX MaccuBoB at, a2. a1,a2,a3 [l [1..nMax]0T.
T=real.
- 1 npoxog!

OAA4. Haintn obbennHeHne a3 OByx ynopsiAo4eHHbIX MaccmBoB al, a2. al,a2,a3 I [1..nMax]OT.
T=real.

- 1 npoxon!

OAB. HaiiT nepeceyeHre OBYX yrnopsmo4eHHbIX MaccueoB a, b [ [1..nMax]OT.
- 1 npoxog!

S - MHoOXecTBa.

S1. Haintm Bce npocTbie yncna, MeHblune 3a4aHHoro n
- Anroputm "PeweTo 9partocteHa".

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

F - dannbl

F1. Hantn gnuHy Imax camoro onvHHOro cnosa w B TEKCTOBOM cpavine f n camo aTo Cnoso w.
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- A3BeCTHO, 4TO Imax[]100

F2. MNpeobpasosaHue Tunoe.. NocnenoBaTenbHOCTb LIENbIX YACEN 3aaaHa TEeKCTOBbIM doainom f nx
necsTnyHbIx 3anucei. f [ {'','0'..'9'}*. HanTtn cymmy.

F3. NopoxaeHne cainnos. [aH maccus Lenbix ynucen, He 6onbmx 1000. Mopoautb chaiin nx
LEeCATNYHbIX 3anunceit, pasaeneHHoix 1 npobenom. HesHavawme Hynm B 3anncb He BKNOYaTh.

OF. YnopsnoyeHHble channbi.

OF1. MNpoBepunTb BKNOYEHME OAHOr0 ynopsaodeHHoro doamna f1 B gpyron, f2 - Takxe
yrnopsO04eHHbIN

- 1 npoxog!

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

OF3. Haintn pasHocTb f3 aByx ynopsaodeHHbix goannos f1, 2 [ file of T, T=real.
- 1 npoxon!

OF4. Haittn nepecevenue 3 nByx ynopsinodeHHbix dpannos f1, 2 [ file of T, T=real.
- 1 npoxog!

R. 3anucw.

R1. Bblumcnutb 3Ha4YeHMe MHOro4eHa Ha paunoHanbHbIMU Yucnamm no cxeme MopHepa ("cnesa”).
MHoro4neH npeactasneH (CTaTMY4eCKUM) MacCMBOM, paunoHasbHbIE YACNA - 3aMUCbIO C MNONSMU
Chislitel, Znamenatel.

R2. Bbluncnenune ceoicts. [laHa nocnenoBatenbHOCTb ((pain) ToYek NAOCKOCTH (3anmncb/nonspHble
KoopAuHarthbl). BbIAICHMTB, nexart M oHW Ha 3a8aHHON NPSIMORA (KO3PULNEHTbI MTMHEAHOIO
ypaBHeHUS)

R3. BbiuncneHnue ceoicts. [laHa nocnenoBaTtenbHOCTb (MAaccmB) TOYEK MNOCKOCTU
(3anucb/mekapToBbl KOOPAMHATLI). BbISACHUTb, nexar M OHM Ha OKPYXHOCTW 3a4aHHOro paauyca
LEHTPOM B Havane KoopanHar.

R4. MNpoBecTn 3aymcneHme abuTyprueHTOoB - BbIBECTU CMMCOK TEX U3 HUX, KTO MO0 uMeeT memanb n
coan 1 ak3ameH Ha 5, nnbo Habpan 3anaHHbIn NPOXoaHoW 6ann. ABUTYpPUEHTbI NPeACTaBEHD
goaiinom 3anncer (onmcaHue - No BbIOOPY).

7.1. OcHOBHas nuTeparypa:

1. MHdpopmatmka: Kypce nekumin. YyebHoe nocobue / E.J1. ®enoTosa, A.A. ®PepoTos. - M.: 1]
DPOPYM: NHDPA-M, 2011. - 480 c.

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

2. Hdbopmatmka. basoBsbliii kypc: Y4ebHoe nocobure ans CTyAeHTOB BbICIIMX TEXHUYECKUX YHEOHbIX
3aBeneHwuii / non ped. C. B. CumoHoBuya. 2 - e uag.. - Cl6 [n op.]: Mutep, 2008. - 639 c.

http://z3950.ksuru/bcover/0000758670_con.pdf
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3. Angpunarosa A.A., Myxrtaposa T.M. NpakTukym no kypcy "AnroputmMmnaanms v
nporpammmpoBaHue” - yactb 1. - KazaHckuin rocygapcteeHHblin yHuBepcutet, 2008.

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

7.2. lononHutenbHasa nuteparypa:

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

2. Delphi. MNMporpamMmmmnpoBaHne Ha 5i3blke BbICOKOrO YPOBHS : Yueb. ans By30B, 00y4atoWwmxcs no
HanpasfeHno NoAroT. AMnnomMup. crel. "VIHgpopmatmka v BbldUCMTeNbHasa TexHuka" /
B.B.®apoHos .? CI16. u gp. : Nutep, 2004 .? 639c. : un. ? (Y4ebHuk ans By3os) .? bubnmorp.: ¢.628
.7 Andp. ykas.: ¢.629-639 .7 ISBN 5-8046-0008-

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

4. CTpyKTypbl AaHHbIX 1 anroputmbl : Yueb. nocobue / Anbgopen B.Axo, [IxoH 3.Xonkpodr,
Oxedocppn O.YnomaH ; MNep. ¢ aHrn. n pea. A AA.MuHbko .? M. n gp. : U3pat. nom "Bunbsamc”, 2000
.7 382c. : un. ? bnbnwnorp.: ¢.369-374 .? NpenM. ykas.: ¢.375-382 .7 ISBN 5-8459-0122-7 (pyc.) :
198.90 .7 ISBN 0-201-00023-7.

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

WNHTepHeT-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
[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHVe oncunnavHbl "A3blku 1 METOObI NPOrpaMMUpPoBaHns” NpeanonaraeT UCNoNb30BaHNe
cnepyouero MaTepranbHO-TEXHNYECKOro obecneyeHms:

nexkummn n nabopatopHble 3aHATMS MO OUCLMMIMHE MPOBOAATCS B ayAUTOPUN, OCHALLEHHOW JOCKOMN 1
MENOoM (Mapkepom)

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHas matematvka n nHgopMaTunka" 1 npogonso NoAroToBKy
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MogenmpoBaHue .
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