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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

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeNIechcemecrpa (B yacax) KOHTpoOns
Nekumu MpakTnuyeckuelabopartopHbie
3aHATUA pa60TbI
Tema 1. nHamunyeckne Kc&)lgggganaﬂ
1 [Potecchl 1 1 1 18 0 12 Eomaumee
‘(maTematunyeckoe 3anaHme
MOoZenMpoBaHue.
nomalHee
3afaHve
2. ;eoMaMgh S_ch?)?fl:;?(g;” 1 18 0 12 KOHTpOnbHas
P ' paboTta
Tema 3. PaspaboTka
PEKYPPEHTHbIX JomalHee
3.|COOTHOWEHNI 1 1 18 0 12 3afaHue
YPOBHeW ynpasneHns
BblYNCNEHNAMU
Tema . Itoroeas 1 0 0 0 9K3aMeH
" |dopma KoHTpOnNA
Ntoro 54 0 36

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. AuHaMuyeckue npoLLeccbl U UX MaTteMaTM4eckoe MoaenmpoBaHue.
JNeKunoHHoe 3aHsitne (18 yaca(os)):

MNoBepneHne 06bEKTOB - AVHaMMyeckne npouecchbl N nx MateMaTnyeckoe MHgopmMaLnoHHoe
MooenunposaHue. CI'IeLl,I/ICpI/IKa N creumannsaums MaTtemMaTnyeckmnx a3blkoB ONMcaHns Modenen.
BHewHss cpena npoiecca, BXxogHble 1 BbIXO4Hble NHPOPMALIMOHHbIE MOTOKW. Llenb n To4HOCTb
mMopoenn.

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 3aHsiTne (18 yaca(os)):

CuHTakcuc n ocHoBHble knaccbl noHatun (T,C,V,E,S)

naboparopHas pabora (12 yaca(oB)):

CemaHTuMKa 1 nparmMaTtuka s3blkoB NPOrpamMmMmMpoOBaHUS.

Tema 3. PaspaboTka peKyppeHTHbIX COOTHOLUEHUN U YPOBHEN ynpaBieHUsi BbIYUCIEHUSIMU
JNeKunoHHoe 3aHsitne (18 yaca(os)):

MocnepoBaTenbHble PEKYPPEHTHBIE BbIYMCNEHNS U BblYMCNEHNS pa3bopoM cnydaes. PaspaboTka
PEKYPPEHTHBIX COOTHOLWEHUN (MHAPOPMALMOHHBLIX CBA3EN) N YPOBHEN YyNPaBneHNS BbIYUCIIEHNAMN
(BNOXEHWIN CTPYKTYp ynpasneHns).

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 Paspen Cemect Henens | camocTtositenbHoM [TpynOeMKOCTb| ;%%%:L:g:;gzg;
AncunnnuHbl pcemecha pa6oTtbl (B yacax) a60TbI
CTYyAEHTOB P
noaroToBKa
MallH
Tema 1. duHamnyeckne JOoMallHero 26 flomalliHee
3apaHve
1 [npouecchbl n nx 1 3apaHus
‘(maTemaTtnyeckoe NoaroToBka K
moaennposaHue. KOHTPONbHOW 4 KOngOﬂbHaﬂ
paboTe padota
noAroToBKa
JOoMallHero 26 ggz::ll/l”ee ©
5 Tema 2. OcobeHHoCTH ’ 3apaHus
‘|dpopManbHbIX A3bIKOB.
¢pop MOAroToBKa K (OHTPONbHAS
KOHTPONbHOMN 4 6
paboTe pabota
Tema 3. PaspaboTka
PEKYPPEHTHbIX noaroToBKa
3.|COOTHOWEHUIA 1 1 AOMalHero 30 ggz:EmHeee
YPOBHEWN ynpasfieHns 3apaHus
Bbl4MCNIEHNAMN
Ntoro 90

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHble hopMbl 06yueHus

O6y4yeHne NPoncxXoanT B OOPME NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXXe CaMOCTOATENbHOM
paboTbl CTYIEHTOB.

TeOpeTI/I‘-IeCKI/IVI martepuan nanaraetcsa Ha nekuumsx. an/I‘-IeM KOHCNEKT nekuun, KOTOprI7I OCTaeTca y
CTyaeHTa B pedynbTaTte npocnywmnsaHnsd 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 Kateropuun: 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. AuHaMuyeckue npoLLecchbl U X MaTemMaTnyeckoe MoaenmpoBaHue.

JoMallHee 3a8aHve , NPUMepPHbIE BONPOCHI:

Mo 6nok-cxeme HanmcaTb onepaTopbl. HaTn KOpHWM KBaapaTHOro ypaBHEHMUS

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Haitu n-bii uneH nocneposatenbHocT PrboHayyn. HailTn cymMMmy YeTHbIX Yucen B avanasoHe [1..n]
Tema 2. Oco6eHHOCTU (pOpMaribHbIX A3bIKOB.

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

O,D,HOMeprIe maccubl. Co3naTtb U NokasaTb OOHOMEPHbIN MacCKB. Hantn CyMMYy 3JIEMEHTOB U
MakcnMalibHOe 3Ha4eHne 0 AHOMEpPHOro Maccumsea

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3anaH maccuB Lenbix Yucen. YNopsanoymTb Maccue No HeyobiBaHUIO OOHUM N3 METOLOB COPTUPOBKMN.
Tema 3. PazpaboTka peKyppeHTHbIX COOTHOLUEHUN U YPOBHEN yNpaBieHUsi BbIYUCIIEHUSIMU
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

HanTtn cymMmMy NpooCTbIX YUCEN B MaccuBe.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
TEOPKUAL.

Theory 1.1.

MNporpamMmmnpoBaHune Kak MaTeMaTnyeckoe MoLenupoBaHue, NocneaoBaTenbHoe onMcaHme
CTPOEHNS 1 NOBEAEHNS CNIOXHbIX AUHAMWYECKUX CUCTEM OrPaHNYEHHBIMU U NPOCTHIMU CPELCTBAMM.
CuHTakcuc, cemaHTrka, nparmMatvka s3blkoB MporpaMMupoBanns. Tun gaHHbix. Knaccudgoukaums
TUNOB - CTaHAAPTHbIE/NONb30BaTeNbCKkMe, 6a30BbIE/MPON3BOAHbBIE, CTATUYECKNE/AMHAMMNYECKME.

Theory 1.2.

CocTosiHue BbluncneHuid. MNpouenypa. ApryMeHTbl, pe3ynbTathbl BbIMOAHEHWS U BCMIOMOraTeNbHble
nepeMeHHble onpeneneHunst npoueaypbl. Cneundomkaumns n peanmaaums. XapakTepucTuku
peanusaunm - NpaBunIbHOCTb (COOTBETCTBME cneumndmkaummn) n agodekTBHOCTb. MprMepsl
3KOHOMUW NamMATK BbIBOPOM CTPYKTYP AaHHbIX (MocnenoBatenbHas o6paboTka MaccrBOB) U
BpeMeHM (NapannenbHble PEKYPPEHTHbIE BbIYNCNEHNS - BEIYUCNEHNE CITIOXHBIX CYyMM).

Theory 1.3.
PerncTpaumnoHHblii Homep 969516 O DAEKTPOHHEBIH
Ctpanuua 6 13 12. 11} yLH,lfI,F EP‘CH Tl:::.r



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.

[MepeMeHHble B MporpamMMmMpoBaHnn Kak XxpaHunuwa (namsaTb). [NamMsaTb BHyTpeHHSAS (onepatvBHas) u
BHewWwHss (dparinbl). MoTokn naHHbix. OnepaTopbl NpUcBanBaHns (KpaTHoe, NpocToe, BUHapHoe) n
BBOOA/BbiBOAA. [1porpammbl kak ¢hannosbie npouenypbl.

Theory 1.4.

MNpoLenypHOe NporpamMMnpoBaHme Kak S3blk NPsSMbIX onpeaeneHunii. Mpeaukatbl. A3blku 6N10K-CXEM.
YPOBHM 513bIKOB MPOrpPaMMUPOBaHNS 1 OYHKLIMOHANIbHAS 9KBUBANEHTHOCTb. BeTku 1 Tpacchl
BbluMCneHnin. MNpumMep TpaccnpoBki.

Theory 1.5.

OnpeneneHuve A3blkoB nopoxaeHneM. CTpykTypHOe NporpaMMmpoBaHue Kak onpeneneHve
CPYHKLMIA KOMMO3uLUmeid, pa3bopoM, PeKYPPEHTOR. DKBMBANEHTHOCTb CTPYKTYPHbIX U BCex 6/C Ha
npumepe "NoboYHbIR BbIXO4 U3 Lmkna".

Theory 1.6.

YcnoBHble onepatopbl Mackans: cuHTakcuc, ceMaHTuka B TepMmHax 6/c, COOTHOLWEHME No
BbIPa3nMOCTH.

Theory 1. 7.

Onepartopsl umkna B Nackane: ¢ NOCT 1 NPeLyCNOBUSIMM, ONepaTop Lukna ¢ napameTpom,
CMHTAKCWC, CeMaHTVKa B TepMuHax 6/c, COOTHOLEHME MO BbIPa3NMOCTH.

Theory 1. 8.

K)'IaCCVIq:)I/IKaLI,VIFI TUMNOB npouenypHoro Mackans. CKaﬂﬂprle Tunbl Mackans - CTaHOapTHblE,
nepevyncnmmble N orpaHN4YeHHbIe TUMbl.

Theory 1. 9.

Bynesckuin Tvn. Onepauunn anredpbl NOrMKN 1 Normyeckne BolpaxeHus. MNpeamkatsl. CtpaTterumn
Bbl4MCNIEHNA CNOXHbIX CBOMCTB. - 1 L -cBOMCTBA.

Theory 1. 10.

Twn paHHbIX MaccyB. MaccuBbl Kak COOTBETCTBUSA (TabnunyHble pyHkumm). Onepaumns BbI6opKu
(annnukaumm). Npumep NCNONb30BaAHNS HEYUCNOBbIX MHAEKCHbIX TUMOB. CpaBHEHWE - MACCUBbI U
goannbl (Ha npumepe).

Theory 1.11

YnopsanoyeHHble Maccumsbl. [uxotomuyeckuin nomck. Onepaumm Hag ynopsaaoyeHHbIMA MacCruBaMm
(onpeneneHwue).

Theory 1. 12

Twvn gaHHbIX 3anncb. 3anncy kak CoCTOSIHUS. VIMeHoBaHHble fekapToBbl Npon3BeneHns. OnepaTtop
npucoennHeHus. Mprumep onucaHms 06 bEKTOB B TEPMUHAX 3anUCEN.

Theory 1. 13
MHoXecTBa. OKBUBANEHTHOCTb TEOPETUKO-MHOXECTBEHHbIX 1 NIOrM4eckmnx 0603Ha4eHWA.
Mpumep ncnonb3oBaHus ("peweTto dpatoceHa”).
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Theory 1. 14.

daiinbl - BHyTPEHHNE U BHELWHME, 0bLero Buaa 1 TekctoBble. Paiinbl Kak nocnenoBatebHOCTU
(DekapToBbl cTeneHn). CpaBHeHWE - MaccuBbl U goarnbl (Ha Npumepe).

Theory 1.15

YnopsaoyeHHble goannbl. MNMouck. Onepaumm Hag ynopsaodeHHbIMK doannamm - onpeneneHme,
peannsauumn ooHoin n3 onepauunii (No BbIbOpy aKk3aMeHaTopa).

Theory 1. 16

CuHTakcuc npouenyp v pyHKUMIA: onMcaHne=3aronoBok + 6510k. PopmanbHble U doakTuyeckme
napameTpsbl, obpalleHue Kk npouenype. Obnactb aencTens onpeaeneHns. JlokanoHole 1 rnobanbHble
06bekTbl Npouenyp.

Theory 1. 17.

CemaHTuka npoueayp v dpyHkumin. CemaHTmka obpalieHunii - npasuna nocTpoeHns
MOOMPULIMPOBAHHOIO Tena NpoLeaypbl: KONMN3NS UMEH, CEMaHTMKa napaMeTpoB.

MpaBwna nokanunaaumu. MNoboyHbIe 3PEKTHI.

3anayun

A - MaccuBbl.

A1. ®opmarbHble BbIYMCIEHNS - anrOPUTM CNOXeHUs "cTonbukom". Haintn 3anucb CyMMbl ¢ Mo
3anucsM cnaraembix a,b a,b,c [ [1..nMax]0['0"..'9]

- B Tun integer paspelieHo nepeBoanTb NuLb LMGPLI, HE 3anucK B Lienom!

A2. BbluncneHue csorncTs. [NpoBepka nepnoanyHOCT YNCNOBOW nocnenosatensHocty A[1..nJ.

- A - nepvoanyeckas ~ HangeTcs kll [1..n div 2], 4TO NnoONapHO paBHbI BCE 3NIEMEHTHI, "OTCTOSAWME"
apyr ot gpyra Ha k.

A3. [laHa nocnenoBaTenbHOCTb A[[| D] 0 ill [1 .n) A[i]>0, A[n]=0. CTyneHbKa -
nognocnenosarenbHocTb Alk..m], [k..m) (A[i]<A[i+1]). HainTn onuHy Hanbonbluel CTyneHbKN.

M - [1ByMepHble MacCcuBbl (MaTpuLbl)

M1. 'eHepauus dpainna. daHa matpuua a, a 0 [1..n,1..m]0Real. Touka a[i,j] - ceanosas, ecnu
(a[i,j]l=min {a[i,k]: Al [1..n]} and a[i,j]l=max {a[k,j]: kil [1..m]}) or

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

Halitn Bce cennoBble TOYKMW.

- He nepeBblYNCNATbL max u min!

M2. BblumncneHue csoncts. JaHa matpuua a, a I [1..n,1..n]0Integer. a- marnyecknin kBagpar, ecnm
@ijlt.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 Marn4yeckmm KBadpaTom.

O - CopTuposka.

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky
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O1. CopTnpoBka MaccuneBoB 06MeHOM nap
- Cneumndomkauus: Ynopﬂuoqu(A)=|:| i ] [1..n) (A[i]DA[i+1])

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

0O2. CopTtupoBKa Maccvea nocnegosartefibHbIM BKIOYEHNEM

- BknoyeHne(A[1..i],b)=ynopsoo4eHHbIn Maccus oavHbl i+1, cogepxXxalmim KOMNoHeHTbl A[1..i] v
3HauyeHue b

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

OA - ynopsaao4eHHblie MaCCUBbI.

OA1. [InxotomMmyeckunin nonck (Meton geneHus nononam)

OAZ2. MNMpoBepnTb BKOYEHNE OLHOMO YNOPSAA0YEHHOr0 Maccuea al B 4pyrom, a2 takxe
ynopsigoyeHHbiit. al, a2, a3 [l [1..nMax]0T, T=real.

- 1 npoxog!

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

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

- 1 npoxog!

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

S - MHOXecTBa.

S1. Haintm Bce npocTbie yncna, MeHblune 3a4aHHoro n
- Anroputm "PelweTto SpaTtocgoeHa".

S2. MogenuposaHue Tunos. OnpenenvTb TN MHOXeECTBO Maccmeamu [1..nMax]0Boolean.

F - dannbl

F1. Hantn gnvHy Imax camoro onvHHOro cnosa w B TEKCTOBOM cpavine f n camo aTo Cnoso w.
- UsBecTHo, 4To Imax[]100

F2. NpeobpazoBaHue Tunos. lNocnenoBaTenbHOCTb LENbIX YACEN 3aaHa TEKCTOBbIM doainom f nx
necsTnyHbIx 3anuceii. £ 0 {''0"..'9'}*. Hantu cymmy.

F3. MNopoxaeHne cpainos. [laH maccus Lenbix ynucen, He bonbwmx 1000. MopoamnTe chan nx
LEeCATNYHbIX 3anuceit, pasaeneHHoix 1 npobenom. HesHavalwme Hynm B 3anncb He BKOYaTh.

OF. YnopsiooyeHHble doannbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OF1. NposepuTb BKAOYEHNE OOHOrO ynopsgodeHHoro carnna f1 8 gpyroi, f2 - Takxe
ynopsa0YEeHHbIN

- 1 npoxog!

OF2. CnnsiHue ynopsaodeHHbix goannos f1,f2 B ynopsgodeHHbin xe f3=f10uf2 .
- 1 npoxon!

OF3. Haintn pasHocTb f3 aByx ynopsiooyeHHbix goarinos f1, 2 [ file of T, T=real.
- 1 npoxog!

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

R. 3anucwu.

R1. BblumcnuTb 3Ha4YeHMe MHOro4ieHa Ha paunoHanbHbIMU Yucnamm no cxeme FopHepa ("cnesa”).
MHoro4yneH npencraeneH (CTaTMY4eCKUM) MacCMBOM, paunoHasbHbIE YACNA - 3aMUCbIo C MONSMU
Chislitel, Znamenatel.

R2. Boluucnenue ceoincts. [laHa nocnenoBatenbHOCTb (¢pain) ToYek NaoCcKOCTH (3anncb/nonspHble
KoopAuHaThbl). BbIICHUTb, nexar N1 OHW Ha 3a4aHHON NPSAMON (KO3gOMPULMEHTbLI TMHENHOrO
ypaBHeHuS)

R3. BbluncneHune ceoincts. [laHa nocnenoBaTtenbHOCTb (MACCUB) TOYEK MIOCKOCTU
(3anncb/pekapToBbl KOOPAMHATLI). BbISCHUTB, Nexar MM OHU Ha OKPYXHOCTU 3a4aHHOro paguyca
LEeHTPOM B Havane KkoopaunHar.

R4. MNposecTn 3a4ncneHne abuTypueHToB - BbIBECTU CMINCOK TeX U3 HWX, KTO MO0 nmeeT Medanb v
chan 1 ak3ameH Ha 5, nnbo Habpan 3aaaHHbI NpoxoaHon 6ann. AGUTypreHTbl NpeacTaBneHsbl
goainom 3anncer (onmcaHue - No BLIOOPY).

7.1. OcHOBHas nuTteparypa:

1. NHpopmatmka: 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. NHdbopmatmka. bazosbili kypc: Y4ebHoe nocobre ons CTyAEHTOB BbICWNX TEXHUYECKMX YYEOHbIX
3aBeneHwuii / non pea. C. B. CumoHoBuya. 2 ? e uaa.. ? Cr6 [u ap.]: Mutep, 2008. ? 639 c.
http://z3950.ksuru/bcover/0000758670_con.pdf

3. AHgpuraHoBa A.A., Myxtaposa T.M. lNpakTukym rno kypcy "AnroputMmsaumns v

nporpammmpoBaHue” - yactb 1. - KazaHckuin rocynapctBeHHbIn yHuBepcuTeT, 2008.
http://libweb.ksu.ru/ebooks/09_63.pdf

7.2. lononHutenbHasa nuteparypa:

1.HoBukoB, ®. A. [luckpetHas matematuka Ans nporpaMMmcToB: Yyeb. nocobue / d.A.HOBMKOB. - 2 -
e nsga. - Cro6. v gp.: Mutep, 2004. - 363 c.
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2.Delphi. MporpammupoBaHne Ha S3blke BbICOKOrO YPOBHS @ Yueb. ansi By30B, 00y4atowmnxcs no
HanpasfeHWo NoaroT. avnnomup. crew. "VIHdpopmartumka v BblancnuTenbHas texHuka" / B.B.dapoHos
.? CI6. n ap. : Nutep, 2004 .? 639c. : nn. ? (YyebHuk ans By3oB) .? bubnuorp.: ¢.628 .? And. ykas.:
€.629-639 .? ISBN 5-8046-0008-7.

3.NHpopmaTrka n nporpamMmmpoBaHue : y4ebHuk ons ctyn. sy3os / E. . NctomuH, C. 1O.
Hekntopos, B. N. PomanyeHko .? CI16. : AHopeeBckuin n3a. nom, 2006 .? 248 c. ? Bubnuorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4.CTpyKTYypbl OaHHbIX 1 anroputMbl : Y4eb. nocobue / Anbdopen 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 .? MNMpeaM. 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-XxypHan no UT - http://www.rsdn.ru

NHTepHeT-nopTan obpasoBartenbHbix pecypcos no T - http://algolist.manual.ru/
NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http:/www.intuit.ru
[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNS)

OcBoeHMe ancumnnunHbl "A3bikn 1 MeToabl I'IpOI'paMMI/IpOBaHI/IFI" npegnonaraeTt UCnosib3oBaHNe
cnepnytouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:

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

Mporpamma coctaBneHa B cooTBeTcTBUM C TpeboBaHnsmMm @I OC BINO u yyebHbIM NnaHom no
HanpasneHnto 010400.62 "lMprknagHasa matematvka n uHgopMaTuka" 1 npogono NoAroToBKU
MartemaTtnyeckoe MogennpoBaHue .
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