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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 01.03.02 MpuknagHas matemaTvka v MHopMaTuka; AOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

Mporpammy ancumnnnHbl paspaboTan(a)(n) LoueHT, K.H. (poueHT) Axtamos P.B. kadeapa
TEOPETMNYECKON KNOEPHETUKMN OTAENEHNE (DyHAAMEHTANBHON NHAOPMATUKM N UHCPOPMALIMOHHbIX
TexHonorun , Raouf.Akhtiamov@kpfu.ru ; noueHT, K.H. (noueHT) bByxapaes H.P. kacenpa
TEXHONOrMM NPOrpamMMmMpPoOBaHnNs OTaeneHne oyHaaMeHTanbHOM NHGPOPMATUKN 1 MHAPOPMALNOHHbIX
TexHonorun , boukharay@gmail.com ; Camutos P.K.

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenb Kypca - BBECTU B KPYr MOHATWUIA 1N 3a4a4, CBA3aHHbIX C UCMONb30BaHNEM S13blKOB
NPOrpamMMmMpPOBaHUS, C TEM, YTOObI CTYAEHTbI MOT/IN CAMOCTOATENbHO CO34aBaThb NPOrpaMMbl Ha
A3blkax BbICOKOro YpoBHS. 3aaaya Kypca COCTOMT B BbipaboTke y CTyAEHTOB HaBbIKOB
MCNONb30BaHNS A3bIKOB NPOrPamMMUPOBaHNS Of1s CO30aHNS cmcTeM 06paboTkn AaHHbIX 1
o6ocHOBaHHOro BbIbOpa CpeacTB nporpamMmmpoBaHnst. Kypc noanepXuBaetcsi COOTBETCTBYOLWENA
y4ebHO (ayAMTOPHO) NPaKTUKOW U NPaKTMKyMoM Ha OBM.

2. MecTO oucUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

HanHHas yuebHas aucuunnuHa BkntodeHa B pasgen "61.B.0 0.5 OucuunanHbl (Mooynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 01.03.02 MNpuknagHas matematuka 1 MHGOpMaTKa U OTHOCUTCS K
obsazarenbHbiM aucuunnanHam. OcsanBaetcs Ha 1 kypce, 1 cemecTp.

"#A3bIKM 1 METOLbI MPOrpaMMMpoBaHmns " BXOAUT B COCTaB NPOdIECCUOHANBbHbBIX AUCUUNINH. HYuTaeTcs
Ha 1 Kypce, B 1 cemecTpe

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmcpoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N
OriK-2 crnocobHocTb NpuobpeTaTb HOBbIE Hay4HbIE W
(npodbeccmoHanbHble npogoeccmnoHanbHble 3HaHUS, NICNONb3YS COBPEMEHHbIE
KOMreTeHuun) obpaszoBaTesibHble 1 MHPOPMALMOHHbIE TEXHONOMNN

CNoCcobHOCTb K pa3paboTke anropuTMMYECKUX U NPOrPaMMHbIX
peleHuii B 06nactT CUCTEMHOMO U MPUKNALHOro
OnK-3 NPOrpaMMMpPOBaHUS!, MATEMATUYECKNX, NHCDOPMALIMOHHBIX 1
MMUTALMOHHBIX MOLEenel, Co34aHNI0 MHOPMALIMOHHBIX
pecypcoB rnobanbHbix ceTeit, 06pa3oBaTeNbHOr0 KOHTEHTA,
npuknagHblx 6a3 AaHHbIX, TECTOB Y CPELCTB TECTUPOBaHNSA
CUCTEM U CPeACcTB Ha COOTBETCTBME CTaHAapPTaM U UCXOAHbIM
TpeboBaHNAM

(npodheccunoHanbHble
KoMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. DONXeH 3HaTb:

KOHCTPYKTMBHYIO MaTemMaTn4eckyto npupoay CpeacTs npouenypHoro nporpaMmMmnpoBaHns;
2. IONXeH yMeTb:

- OPNEHTNPOBATbCA B COCTaBe, HA3HAYEHUU U CEMAaHTUKe CPEeaCcTB NpoLenypHoro
NporpamMMmnpoBaHus ¢ Lienbio nx 060CHOBaHHOro Beibopa npu pas3paboTke Nporpamm peLieHms
3apav;

3. OOMXEeH BnageTb:

HaBblKaMn alirfopnTMn3auinn 3agad n NCnonb30BaHUA A3blka NMporpaMMnpoBaHna ans onncaHns
anropmTMoB.
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 01.03.02 MpuknagHas matemaTvka v MHopMaTuka; AOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

NPUMEHSITb TEOPETMYECKNE 3HAHMS 06 OCHOBHbIX MOHSATUSIX MPOLLEYPHOro NPOrpaMMMpPOBaHNS -
LaHHbIE N CTPYKTYPbl AAHHbIX, 4EACTBMS 1 CTPYKTYPbl YNPaBneHUsl, COCTOSIHWSA 1 NOBELEHME
nporpammsl;

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOoayns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA OAUCLMMINHBI: 9K3aMeH B 1 cemecTpe.

CyMmMapHOo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

71-85 6annos - "xopouwo" (Xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa n copepxaHve ayautopHon paboTbl No aucumnianHe/ Mogynio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Bupabl n yachbl
ayauTopHOM paborThbl,
Paspen UX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':ﬁ‘:‘ﬁ:;'al (B yacax) TeK‘{(':)"':T%g?&pr'
Monayns MpakTu-(Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA paﬁoTbl
MNucbmeHHoe
Tema 1. [NoBeneHvne 06bEKTOB - JomailHee
1 |AnHaM14ecKkme npoLecchl 1 nx 1 18 0 1o [3@AaHve
" [MaremaTnyeckoe NHgopmaLmnoHHoe KoHTponbHas
MOJEeNnpoBaHue. pabota
[MucbMeHHoe
MalLlH
Tema 2. OcobeHHOCTV onpeneneHus ggﬂ:HM:e
2. (v ncnonb3oBaHWs dpopMasbHbIX 1 18 0 12 KoHTponbHas
SA3bIKOB.
3blkO paboTa
Tema 3. lNocnepoBarenbHble Eomﬁgmﬁ:goe
3. |PEKYPPEHTHbIE BbIYUCIEHUS U 1 18 0 12 3anaHme
BblYMCNEHNS Pa3b0OpPOM Cryyaes.
K3aMeH
Tema . Itoroeast popma KOHTPONS 1 0 0 0 Ok3ame
WNtoro 54 0 36

4.2 CopepxaHvue oUCLUNMUHbI

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

JNeKunoHHoe 3aHsitne (18 yaca(os)):

KETPOHHBH
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 01.03.02 MpuknagHas matemaTvka v MHopMaTuka; AOLEHT, K.H.

(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

MoBeneHne 06 bEKTOB - ANHAMMYECKME NPOLIECCHl U UX MaTteMaTnyeckoe NHPOPMaLUNOHHOe
MoaenuposaHme. Cneundorka 1 cneumanmsaumns MaTeMaTnyeckmx si3blkoB onvMcaHus Mooenei.
BHewHss cpefa npouecca, BXOAHbIE U BbIXOOHbIE MHPOPMaLMOHHBbIE NOTOKW. Llenb 1 To4HOCTb
mogenun. Cneundovkauusi kak ogHO3Ha4yHas NOCTaHOBKA LieneBoit 3aaayn, doopmarnbHoe
onpeneneHne npeobpasoBaHns BXOOHbIX MOTOKOB B BbIXOAHbIE HA HEKOTOPOM A3biKe.

naboparopHas pabora (12 yaca(oB)):

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

Tema 2. Ocob6eHHOCTH onpeneneHnsi U UCMoNb30BaHUS (POpPManbHbIX A3bIKOB.
NeKuunoHHoe 3aHsitne (18 yaca(os)):

OcobeHHOCTN dhopMasbHbIX S3blIkoB. CUMHTAKCUC M OCHOBHbIE knaccbl noHatuii (T,C,V,E,S),
CeMaHTUKa 1 nparmMaTunka a3blKoB NPOrpaMMmMpPoOBaHmS.

naboparopHas paborta (12 yaca(oB)):

Ob6cyxaeHvne 6a30BbIX NOHATU U NPUHLMNOB. PelweHne 3agay no teme 2
Tema 3. NocnepoBatenbHbie PEKYPPEHTHbIE BbIYMCIIEHUS U BbIYUCNIEHUA pa3bopoM cnyyaes.
neKkumnoHHoe 3aHsiTne (18 yaca(os)):

MocnenoBatenbHble PEKYPPEHTHbBIE BbIYMCNEHUS U BblYMCNEHMS pa3bopoM crnyyvaes. PaspaboTtka
PEKYPPEHTHBIX COOTHOWEHWNA (MHOPOPMALIMOHHBIX CBA3E) 1 YPOBHEN YPaBNeHNs BblYUCNIEHNAMN
(BNOXEHWI CTPYKTYp ynpaeneHus). NMoBTopHble (Nepe)BblYUCIEHUS U COXPaHEHNE Pe3ybTaToB
BbINUCNEHWIA AN X NOBTOPHOIO MCMOMb30BaHMSI.

naboparopHas pabora (12 yaca(oB)):
Ob6cyxneHne 6a30BbIX MOHATWIA 1 NPUHLMNOB. PelweHne 3anay no teme 3.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

CtpaHnua 5 ns 13.

A 5 (1,

o

Hene- Buabl Tpyno- Kg::)_rp?:ﬂ
Pasnen Ce- ns CaMoCTONITEeNbHON eMKoCTb| amocho-
OUCLUN/IMHBI MecTp| ceme pabotbl (B ATeNbHOV
cTpa CTYAEHTOB yacax) pa6oTbl
Tema 1. NOArOTOBKA AOMALHErO 3aAaHINs
[NoBeneHune Jomal-
06 bEKTOB - 21 |Hee
ONHammnyeckume 1 3anaHue

" |[mpoueccbl N nx -
martemaTuyeckoe NOAroTOBKa K KOHTPONbHOM paboTe KOHTPO/b;
NHJOOpMaLUVOHHOE 10 |Hag
MOOennpoBaHue. pabota

NoaroToBka AOMaLWHEro 3agaHus
Tema 2. a A A Jomatu-
OcobeHHocTH 21 |Hee
onpeneneHns n 1 3anaHue

" [ucnonb3oBaHms oab
doopManbHbIX NoAroToBKa K KOHTPONbHOM paboTte . KOHTPO/b;
A3bIKOB. Has

paboTta
Tema 3.
[MocnepnoBartenbHbIe
NnoaroToBk mawHer HUS
PEKYPPEHTHBIE OAroToBKa AOMALUHEro 3ana nomal-

. |BblYMCIEHNSA K 1 10 |Hee
BbI4MCIIEHNS 3agaHue
pa3bopom
cny4yaes.

Ntoro 72
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHUBEPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 01.03.02 MpuknagHas matemaTvka v MHopMaTuka; AOLEHT, K.H.
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5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakTUBHbIe OOpPMbI 06yqe|-|v|9|

O6y4yeHune NponcxoanT B OOPME NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXXe CaMOCTOATENbHOM
paboTbl CTYLEHTOB.

TeopeTunyeckuii MaTepvan nsnaraeTcst Ha nekumsix. Mpryem KOHCNEeKT NeKLMii, KOTOpbIiA ocTaeTcs y
CTyLeHTa B pe3synbTaTte NpocnywWwmnBaHns Nekunn He MOXeT 3aMeHnTb y4ebHuk. Ero
LleNb-coOPMYMPOBKA OCHOBHbIX YTBEPXAEHWI 1 onpeneneHuii. Mpocnywas nekumio, nonesHo
03HaKoMMTbCS ¢ Bonee NoapobHbIM N3NOXEHNEM MaTeprana B y4ebHuke. Cnncok nuteparypbl
pasneneH Ha [iBe KaTeropumn: HeobxoAMMbIA ANst chaym 3a4eTa MUHUMYM U LOMONHUTENbHAS
nuTepartypa.

N3yyeHne kypca noapasyMeBaeT He TONbKO OBMaAeHNe TeOPEeTUYECKMM MaTepManom, HO 1
Nony4YeHne NpPakTN4ecknx HaBbikoB ans 6onee rnybokoro NOHNUMaHNS Pa3aenoB Ha OCHOBE PELEHUS
3a4a4y 1 ynpaxHeHUin, UNMIOCTPUPYIOWMX AOKa3blBaeMble TEOPEeTUHECKME NMOMOXEHNS, a TakXe
pa3BuTME abCTPaKTHOrO MbIWNEHUS U CMOCOBHOCTM CaMOCTOSITENbHO [0Ka3biBaTb YTBEPXAEHUS.

CamocTosaTenbHas pabota npegnonaraeT BbiMOMHEHME fOMaLWHKX paboT. MNpakTuyeckne 3agaHus,
BbIMOMHEHHbIE B ayANTOPUM, NPeAHa3HayYeHbl 418 ykasaHms 00wwmnx METOL0B peleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NNLWb B Pe3yNbTaTte CaMOCTOSTENbHON paboThl.

Kpome Toro, camocTosTenbHas paboTta Bk/o4aeT NoAroToBKY K ak3aMeHy. Mpu noaroToeke K caaqe
3K3aMeHa Becb 06beM paboTbl peKoMeHOyeTcs pacnpenensTb paBHOMEPHO MO AHAM, OTBEAEHHbIM
OS5 NOArOTOBKM K 9K3aMeHy, KOHTPONMPOBATb KaXAblil IeHb BbiNonHeHus padoTsl. Jlydywe, ecnu
MOXHO MepeBbINONHUTL NnaH. Toraa 6yner pe3eps BPEMEHW.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. NoBepeHne 06BEKTOB - AUHAMUYECKUE npoueccbl U X mateMmaTnyeckoe
I/IH(*)OpMaLIMOHHoe mMmopnenvupoBaHue.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

Onepartopsbl unkna while n repeat. Oneparop for - YacTHbIn cnyyan while. Hantu cymmy y=1+..+n, ons
3aaHHoro n ¢ nomoubio uukna while, repeat O gHoMepHbIA Maccus. Hanucatb nporpammy
HaxoXaeHus MakcMmyma. Hantu cymmy oTpuuatenbHbiX 9N1eMEHTOB B MacCUBE.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Haitu n-bii uneH nocnepgosatenbHocT PrboHayyn. HailTv cymMmy YeTHbIX Yucen B avanasoHe [1..n]
Tema 2. Ocob6eHHOCTM onpeneneHnsl U UCNOoNb30BaHUs (POpPManbHbIX A3bIKOB.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

,ﬂByMeprle maccusbl. Beoa v BbiBOO Maccuea. [ns kaxanomn CTpO4YKKM MaTpuubl HanTK ee
MakCUMalbHbIA 3/IEMEHT OnepaTop npouenypobl. Hanucatb npouenypy eeona v BbiBoga Matpuubl.
Hanucatb PYHKLMIO onpeneneHns , aBnsaeTcs M YNCNo NPOoCTbIM.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

3apaH MaccuB Lenbix Ynucen. YnopsaoumTb MaccuB No HeybbiBaHMIO OAHUM U3 METOA0B COPTUPOBKMU.
HaliTn cyMMy NpoOCTbIX YuCen B MaccumBe.

Tema 3. NocnepoBatenbHble PeKyppeHTHble BblYNCIEHUA N BblYHUC/IEHUA pa360p0M cny4yaes.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

HanvcaTb npouenypy CnoxeHus, yMHOXeEHUs AByX Matpuu. Hanuncatb npouenypy
TPaHCMOHUPOBAHNS MaTPULbI.

UtoroBas cpopma KOHTpons
9K3aMeH (B 1 cemecTpe)

[MprMepHbIe BONPOCHI K UTOrOBOW (POPME KOHTPONS
Mo paHHOW gucuunnnHe nNpenycMoTPEeHO NpoBeLeHMEe 3K3aMeHa N MPOMEXYTOYHbIX TECTOB.

KETPOHHBH
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 01.03.02 MpuknagHas matemaTvka v MHopMaTuka; AOLEHT, K.H.
(noueHT) Axtamos P.B. , noueHT, k.H. (BoueHT) Byxapaes H.P. , Camutos P.K.

MpuMepHbIe BONPOCHI ONsi 9K3aMeHa:
TEOPWAL.

Theory 1.1.

I'IporpaMlepOBaHme Kak MatemMatnyeckoe MooenmposaHue, nocnenosare/ibHoe onnmcaHne CTpoeHuns
M noeeneHnsa CNOXHbIX AMHaMNYEeCKNX CUCTEM OrpaHUYeHHbIMU 1 NPOCTbIMKA CpenCcTBaMu.
CuHTakcmuc, ceMaHTumka, nparMatmka sA3blkoB nporpamMmmmpoBaHnA. Twun oaHHbIX. KﬂaCCVIQDI/IKaLI,VIﬂ
TLNOB - CTaH,EI,apTHble/I'IOJ'IbSOBaTeﬂbCKVIe, 6a303b|e/np0|/|350,qu|e, cTaTnyeckme/onHammn4yeckme.

Theory 1.2.

CocTosiHme BbluncneHuii. MNpouenypa. ApryMeHTbl, pe3ynbTaTbl BbIMONHEHUS U BCMIOMOraTesibHbIe
nepeMeHHble onpeaeneHns npouenypbl. Cneundgukaums n peanmsaums. XapakTepucTukm
peanusaunn - NpaBubHOCTb (COOTBETCTBME crneundomkaumnm) n adpgekTMBHOCTb. [prmMepsbl
SKOHOMUW NaMSTU BbIBOPOM CTPYKTYP OaHHbIX (nocnegoBatenbHas 0b6paboTka MaccrMBOB) Y BPEMEHU
(napannenbHble PEKYPPEHTHbBIE BbIYMCNEHUS - BBIMUCNIEHNE CNOXHBIX CYMM).

Theory 1.3.

[NepemeHHble B NporpaMMnpoBaHnn Kak xpaHunuuwa (namstb). [Namsatb BHyTpeHHAS (onepaTnsHas) n
BHewWwHss (daiinbl). MoTokn naHHbix. Onepatopbl NpUcBanBaHns (KpaTHoe, NpocToe, bBUHapHoe) 1
BBOJa/BbiBOAA. [TpOrpammbl kak ¢pannosblie npouenypsbl.

Theory 1.4.

MpouenypHOEe NporpamMMMpPOBaHNE kKak A3blk NPSMbIX onpeneneHunii. MNpeaukatbl. A3bikyu 6110K-CXEM.
YPOBHM S3bIKOB NPOrpamMMmMpoBaHns 1 PyHKLMOHANbHASA 9KBMBANEHTHOCTb. BeTkn n Tpacchl
BblYMCNEHUN. [Tpumep TpaccnpoBKu.

Theory 1.5.

OnpepneneHne S3bIKOB NopoxaeHneM. CTpyKTypHOe NporpaMMmpoBaHme Kak onpeneneHne oyHKUui
KOMMo3uuuei, pasbopoM, peKyppeHToin. DKBNBANEHTHOCTb CTPYKTYPHBIX U BCex 6/C Ha npumepe
"Mno60oYHbIN BbIXOO M3 LMKNa".

Theory 1.6.

YcnoBHble onepartops.bl [Mackans: cCMHTakcuc, ceMaHTMKa B TepMnHax 6/c, COOTHOLEHNE MO
BblPpa3nNMOCTN.

Theory 1. 7.

Ol'lepaTOpr umkna B Nackane: ¢ nocT n npenycnosmamMmn, ornepartop Uukia ¢ napameTpom,
CNMHTakKCuC, CeMaHTuKa B TepMmnHax 6/C, COOTHOLWEHMe Mno Bblpa3nMOCTN.

Theory 1. 8.

Knaccudbukaums Tmnos npouenypHoro Mackansi. CkansipHble Tunbl Mackans - ctaHoapTHbIE,
nepeyYncnvMble 1 orpaHnYeHHble TUMbI.

Theory 1. 9.

Bynesckuin Tvn. Onepauun anredpbl NOrMKN 1 normyeckne Boipaxenuns. MNpeamkartsl. CtpaTterumn
BblYNCNEHNS CNOXHbIX CBOXCTB. Li- 1 U -cBoCTBa.

Theory 1. 10.
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Tun paHHbIX MaccuB. MaccumBbl kak COOTBETCTBUSA (TabnmuHble pyHKUmMKM). Onepaums BbIGOPKN
(annnukaumm). Npumep NCNONb30BaHNS HEYUCNOBBIX MHAEKCHBIX TUMOB. CpaBHEHME - MACCUBbI U
goannbl (Ha Nnpumepe).

Theory 1.11

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

Theory 1. 12

Tun oaHHbIX 3anncb. 3anucKn Kak coCcTosHUS. VIMeHoBaHHbIE OeKapToBbl NpPOn3BeOEeHUA. OnepaTop
npncoeaonHeHnA. ﬂleMep onmncaHusi 06 LEKTOB B TepMnHax 3anucemn.

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

Theory 1. 14.

daiinbl - BHyTPEHHNE N BHELWLHME, 00Lero Buaa n Tekctosble. Paiinbl Kak NocnenoBaTebHOCTU
(mekapToBbl cTeneHun). CpaBHeHMe - MaccuBbl 1 doannbl (Ha NpuMepe).

Theory 1.15

YnopsnodeHHble goannbl. MNouck. Onepaumm Hag ynopsoodeHHbIMU doannamm - onpeneneHme,
peanusauumn ogHon n3 onepauunii (No BbIBOPY aK3aMeHaTopa).

Theory 1. 16

CuHTakcmc npouenyp v pyHKUMA: onMcaHne=3aronoBok + 6nok. dopmanbHble U oakTuyeckme
napameTpsbl, obpaleHue K npouenype. Obnactb oencTens onpeneneHns. JlokanoHole 1 rnobanbHble
06BbeKTbl Npouesyp.

Theory 1. 17.

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

Mpasuna nokanusaumm. NMoboyHble 3PPEKTDI.

3anauu

A - MaccuBbl.

A1. ®opmarnbHble BbIYMCIEHNS - aNrOPUTM CNOXeEHUS "cTonbukom". Haintn 3anucb Cymmbl ¢ No
3anucsiM cnaraembix a,b a,b,c [l [1..nMax]0['0".."9']

- B T1n integer paspelueHo nepesoanTb NULWb LMAGOPbI, HE 3annUcu B LIENOM!

A2. BbluncneHue cBoincTs. [poBepka neprnoanyHoCTX YACNOBON nocnegosartenbHoctTy A[1..n].

- A - nepuoanyeckas ~ Hainpetes kl [1..n div 2], 4To nonapHo paBHbI BCe aneMeHTbI, "oTcToswme”
apyr ot gpyra Ha k.

A3. laHa nocnepnoBatenbHOCTb A[Elrﬁl] [l [1..n) A[i]>0, A[n]=0. CTyneHbKa -
nognocnenosatenbHocTb A[k..m], U i U [k..m) (A[i]<A[i+1]). Haiitn onnHy Hanbonbluei CTyneHbKu.
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M - [1ByMepHble MaccuBbl (MaTpuLbl)

M1. NeHepauua goanna. JaHa maTtpuua a, a 0 [1..n,1..m]OReal. Touka ali,j] - ceanosas, ecnu
(a[i,j]l=min {a[i,k]: kll [1..n]} and a[i,j]=max {a[k,j]: kll [1..m]}) or

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

Haintn Bce cennosble TOYKN.

- HE NMepeBbIYUCNATbL max u min!

M2. BbluncneHune csoncTts. laHa matpuua a, a 0 [1..n,1..n]0Integer. a- marnyeckuin kBagpar, ecnu
@ijl.n1.n@[j0[1..n]) and
Oij01.n1..n) {0 {afik: kO [1..n)= D{alk,j: k O [1..n])

BbISACHUTB, ABNSETCS N a Marnvyeckmnm KBaopaTom.

O - CopTuposka.

O1. CopTnpoBka MaccnBoB 0bMeHOM nap
- Crneundpukaums: Ynopsigouer(A)=l i [ [1..n) (ALi0A[i+1])

02. COpTVIpOBKa MaccuBa cBedeHneEM K HaxoXOeHno MakCnmyma
- Cneundpukaums: Ynopsmouer(A)=l i [ [1..n] (A[i]=min A[i..n])

02. COpTVIpOBKa mMaccumea nocnepnosarteiibHbiM BK/TIOYEHNEM

- BkntoyeHne(A[1..i],b)=ynopsanoyeHHbin Maccus gnuHbl i+1, cogepxalwmim KOMNOHeHTbl A[1..i] v
3HayeHne b

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

OA - ynopsiio4yeHHble MacCuBbl.

OA1. uxotomMmnyecknin nonck (MetTon geneHus nononam)

OAZ2. lNpoBepnTb BKOYEHE OLHOMO YNOPSA0YEeHHOro Maccusa al B 4pyrom, a2 takxe
ynopsaoyeHHbin. al, a2, a3 0 [1..nMax]OT, T=real.

- 1 npoxon!

OA3. HaiiT pa3HocTb a3 [ByX ynopsao4eHHbIx MaccuBos al, a2. a1,a2,a3 [l [1..nMax]0T.
T=real.
- 1 npoxon!

OA4. HainTn obbenmnHeHne a3 OByX yNnopsiAoYeHHbIX MaccuBoB al, a2. a1,a2,a3 I [1..nMax]OT.
T=real.

- 1 npoxon!

OAb5. HanTtu nepeceyeHne OByx yrnopsao4eHHbIX MaccuBoB a, b I [1..nMax]0T.
- 1 npoxon!
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S - MHoXecTBa.

S1. HanTtn Bce npocTbie 4Ymcna, MeHbluMe 3a4aHHOro N
- Anroput™ "PeweTo 9partoceHa".

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

F - ®ainbl

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

F2. MpeobpasosaHne TMnoBs. lMocnenoBatenbHOCTb LENbIX YCEN 3a4aHa TEKCTOBbIM dhannom f nx
necaTnyHbix 3anuceii. £ 0 {''0"..'9'}*. Haitu cymmy.

F3. MopoxaeHne cainos. [daH Mmaccus uenbix yucen, He 6onbwmx 1000. MNopoautsb doain nx
LECATUYHBIX 3annceit, pasaeneHHblx 1 npobenom. HeaHavawme Hynu B 3anncb He BKOYATb.

OF. YnopsiooyeHHble goannbl.

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

- 1 npoxon!

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

OF3. Haittn pasHocTb 3 nByx ynopsinoueHHbix cpaiinos 1, f2 [I 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. Bbluncnutb 3Ha4yeHne MHOro4neHa Hag paunoHanbHbiMK Yyucnamm no cxeme [opHepa ("cneea”).
MHoOro4neH npeacTaBneH (CTaTM4ecknM) MacCUBOM, paLMOHanbHbIE YACNA - 3amnnUCbio C NONSMM
Chislitel, Znamenatel.

R2. BbluucneHue ceoicts. [JaHa nocnefnosatenbHOCTb (¢pain) ToYek NAOCKOCTY (3anucb/NMoNspHble
KoopAuHaThbl). BbISCHUTb, nexar N OHW Ha 3a4aHHOM NPSMON (KO3OPULMEHTBI IMHENRHOMO
ypaBHeHUS)

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

R4. MpoeecTn 3auncneHme abntypmneHToB - BbIBECTU CMIUCOK TEX U3 HKX, KTO N1MBOo nMeeT meaans 1
chan 1 ak3ameH Ha 5, nnbo Habpan 3aaaHHbI NpoxoaHon 6ann. ABUTypreHTbl NpeacTaBneHsbl
cpaiinom 3anucei (onmcaHue - no BbIGOPY).
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7.1. OcHOBHas nuTeparypa:

11.MporpammnposaHue Ha a3bike Cu/A.B.Ky3uH, E.B.YHymakosa - M.: ®opym, HALL UHDPA-M, 2015.
- 144 c. - (Bbicwee obpasosaHue) ISBN 978-5-00091-066-5 Pexum poctyna:
http://znanium.com/bookread2.php?book=505194

2.MporpamMmmpoBaHme Ha s3bike Cu [9nekTpoHHbI pecypc] : y4eb. nocobue / P. tO. Llapes. -
KpacHosipck : Cunb. doenep. yH-T, 2014. - 108 c. - ISBN 978-5-7638-3006-4 - Pexum gocTyna:
http://znanium.com/bookread2.php?book=510946

3.MporpamMmmnpoBaHmne Ha A3blke BbICOKOro YpoBHS. [MporpammuposaHme Ha a3bike Object Pascal :
y4eb. nocobwue / T.N. Hemuosa, C.10. Nonoea, N.B. Abpamosa ; noa pea. J1.I". MarapuHoit. - M. : N[,
'GOPYM' : UHDOPA-M, 2018. - 496 c. - Pexxum goctyna: http://znanium.com/catalog/product/944326

4. MNMporpammmnpoBaHme Ha s3blke Pascal: Mocobue / Panakos I'.I"., Pxeyukas C.1O. -
ClMNo6:6XB-MeTtepbypr, 2014. - 473 c. ISBN 978-5-9775-2003-4 Pexum pocTtyna:
http://znanium.com/bookread2.php?book=940323

5. MNporpamMmmpoBaHue Ha s3blke BbICOKOrO YpoBHS. [porpamMmmpoBaHmne Ha s3blke C++: y4eb.
nocobve / T.WN. Hemuoga, C.tO. Nonoea, A.W. TepeHTbeB ; nog pen. J1.I'. MarapunHon. ? M. : N[,
'@OPYM' : UHDOPA-M, 2018. - 512 c. - Pexum goctyna: http://znanium.com/catalog/product/918098

7.2. lononHutenbHasa nuteparypa:

1.MawHwuH T. C. CoBpeMeHHble Java-TexHONOrMm Ha npakTtuke: [Npaktmnyeckoe pykoBoACTBO /
MawHwmH T.C. - CMN6:6XB-IMetepbypr, 2010. - 560 c. ISBN 978-5-9775-0561-1 - Pexum poctyna:
http://znanium.com/catalog/product/351236

2. BactotkuHa N.A. TexHonorust paspaboTkn 06 bEKTHO-OPUEHTUPOBAHHBIX NporpamMm Ha JAVA /
BactotkuHa N.A.- HoBocnb.:HI'TY, 2012. - 152 c.: ISBN 978-5-7782-1973-1 Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=557111

3. MapueHkoB, C.C. OcHoBbl Teopumn ByneBbix PYHKUMIA [DNEKTPOHHBI pecypc] : yuebHoe nocobue /
C.C. MapyeHKoB. - 9nekTpoH. AaH. - Mockea : duamatnut, 2014. - 136 c. - Pexum goctyna:
https://e.lanbook.com/book/59714

7.3. UHTepHeT-pecypcChbl:

MporpamMmmmnpoBaHne Ha si3bike C++: Y4ebHoe nocobue / T.U. Hemuosa, C.1O. Nonosa, A.W.
TepeHTtbes; [Nog pen. J1.I'. arapuHon. - M.: N ®OPYM: MH®PA-M, 2012. - 512 c.: un.; 60x90 1/16
+ CD-ROM. - (Mpodp. 06p.). (n, cd rom) ISBN 978-5-8199-0492-3 4 -
http://znanium.com/bookread2.php?book=244875

BupT, H. Anroputmbl 1 cTpykTypbl faHHbIX. HoBasi Bepcust ans ObepoHa + CD [OnekTpoHHbIi
pecypc] / Huknayc BupT; nep. ¢ aHrn. ®. B. Tkaues. - M.: MK [pecc, 2010.-272 c.: un. - ISBN
978-5-94074-584-6 - http://znanium.com/bookread2.php?book=408420

MporpamMmmmpoBaHne Ha si3bike Pascal: MNocobue / Panakos .M., Pxeyukas C.1O. -
CrMNe:BXB-Metepbypr, 2014. - 473 c. ISBN 978-5-9775-2003-4 -
http://znanium.com/bookread2.php?book=940323

MporpamMmmmnpoBaHne Ha si3blike Cu [OnekTpoHHbI pecypc] : y4eb. nocobue / P. 1O. Llapes. -
KpacHosipck : Cub. goepep. yH-T, 2014. - 108 c. - ISBN 978-5-7638-3006-4 -
http://znanium.com/bookread2.php?book=510946

lMporpammuposaHue Ha s3bike Cu/A.B.KysuH, E.B.Hymakosa - M.: ®opym, HLL UHDPA-M, 2015. -

144 c.: 70x100 1/16. - (Bbicwee obpazosaHue) (Obnoxka) ISBN 978-5-00091-066-5, 300 ak3. -
http://znanium.com/bookread2.php?book=505194
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8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHVe OncunnavHbl "A3blku 1 METOObI NPOrpaMMUpoBaHns” npeanonaraeT UCNONb30BaHNe
cnepyouero MatepranbHO-TEXHNYECKOro obecneyeHms:

nekummn n nabopatopHble 3aHATMS N0 AUCLMNIMHE NPOBOASATCS B ayANTOPUKN, OCHALEHHO JOCKOM 1
MENOoM (Mapkepom)

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHuo 01.03.02 "MMpuknagHaa matematmka n nHgopmartuka" n npogomnio NoaroToBKy
CucTeMHoe nporpamMmMmpoBaHume .
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