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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

Buabl v yachbl
ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckuelllaboparopHbie

3aHATUSA paborbl

Paspen
N ducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 1. NoBeneHune
06bEeKTOoB -
JOnHaMmnyeckune
npouecchbl N Nx
maTeMmatunyeckoe
nHpopMaLMoHHoe
MOJenMpoBaHue.
Cneumndovika un
cneunannsaums
MaTeMaTn4yeckmx
SA3bIKOB ONUCAHUS
monenen. BHewHss
cpena npouecca,
1. BXOJHbIE N BbIXOOHbIE 1 18 0 12
WHCPOPMALNOHHbIE
notokun. Uenb n
TOYHOCTb MOOENN.
Cneuungomkaums kak
0OHO3Ha4YyHas
NMocTaHoOBKa LENEBOW
3apayun, dpopmanbHoe
onpeneneHne
npeobpasoBaHUs
BXOHbIX MOTOKOB B
BbIXOOHbIE HA
HEKOTOPOM A3bIKE.

KOHTPO/NbHas
paboTta
nomalHee
3ajaHve
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Mporpamma ancumnanHbl "A3blkn 1 MeToabl nporpammuposaHns”; 010400.62 MNpuknagHas matematuka n nHopmaTtmka; OOLEHT, K.H.
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2. OcobeHHOCTH
JoopManbHbIX A3bIKOB. KOHTPONbHas
CuHTaKcuc 1 oCHOBHblE TOYKa
2.|[knaccbl noHATWA 1 18 0 12 JomaluHee
(T,C,V,E,S), cemaHTuka 3apaHve

1 NparMaTnka S3blKoB
nporpaMmnpoBaHns.

Tema 3.
[NocnepnosartenbHble
pPeKyppeHTHbIE
BbIYUCNEHUS U
BblYMCNeHns pa3bopom
cnyyaes. Pa3paboTtka
PEeKYPPEHTHbIX
COOTHOLEHWI
(MHGOOPMALMOHHbIX
CBSA3EN) N YPOBHEN JomMallHee
3.|ynpasneHus 1 18 0 12 3apaHve
BbIYUCNIEHNAMM
(BNOXEHWI CTPYKTYP
yrpasneHus).
[MoBTOpHbIE
(nepe)BblYNCNEHNS U
coxpaHeHve
pesynbTaToB
BbIYUCNEHUIA ONS WX
NMOBTOPHOIO
NCMNONb30BaHUS.

Tema . Toroesas
" |doopma KOHTpoOns

WNtoro 54 0 36

1 0 0 0 9K3aMeH

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. MoBeneHne 06bEKTOB - AUHAMUYECKUE NMPOLLECChI U UX MaTeMaTuyeckoe
MHdoopMaLMOHHOE MoaenupoBaHue. Cneunduka u cneunanmsaums MaTeMaTMyeckmx siabikoB
onucaHus moaenen. BHelwHss cpepa npouecca, BXOAHbIe U BbIXOA4HbIE MHPOPMaLMOHHbIE
notoku. Lkenb n TouHocTb Mmogenu. Cneumncpukaums Kak ogHO3HauYHasi NOCTaHOBKa Lie/ieBoW
3apaum, coopManbHoe onpepeneHue nNpeobpa3oBaHUs BXOLAHbIX MOTOKOB B BbIXOAHbIE Ha
HEKOTOPOM si3biKe.

neKkumnoHHoe 3aHsiTne (18 yaca(os)):

MNoBeneHne 06 bEKTOB - OANHAMUYECKME npoLecchbl U X MmatemaTn4yeckoe nHgopmaunmoHHoe
MoLoennpoBaHue. CI'IeLl,I/IC*)I/IKa N cneumannsauma MatemMaTmnyeckmnx A3blkoB onncaHnsa mogenen.
BHewHss cpena npoiecca, BXoOHble N BbIXOAHblIE MHOPMALIMOHHbBIE NMOTOKMW. Llenb 1 To4HOCTb
mogenn. Cneumcpleauvm Kak 0QHO3Ha4yHas NocTaHOBKa LeneBon 3anayu, goopmasnbHoe
onpepneneHne rlpeo6pasoBaH|/|s| BXOAHbIX MOTOKOB B BbIXOOHblIE HA HEKOTOPOM A3bIKe.

naboparopHas pabora (12 yaca(oB)):
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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.

Tema 2. OcobeHHOCTU (popMabHbIX A3bIKOB. CUHTaKCUC U OCHOBHbIE K/lacCbl MOHATUN
(T,C,V,E,S), cemaHTMKa u nparmaTuka si3biKkoB NporpaMMupoBaHusi.

neKkumnoHHoe 3aHsiTne (18 yaca(os)):

OcobeHHOCTN chopMasbHbIX S3blIkoB. CMHTAKCUC M OCHOBHbIE knaccbl noHatuia (T,C,V,E,S),
CeMaHTuKa 1 nparmMaTunka a3bIKoB NPOrpaMMnpPoBaHmS.

naboparopHas pabora (12 yaca(oB)):

OcobeHHOCTN dhopMasbHbIX S3blIkoB. CMHTAKCUC M OCHOBHbIE knaccbl noHatuia (T,C,V,E,S),
CEeMaHTUKa 1 nparmMaTunka a3bIKoB NPOrpaMMnMpPoBaHm1S.

Tema 3. NMocnenoBatenbHblie PEKYPPEHTHbIE BbIYMC/IEHUS U BbIYMC/IEHUSA pa36opoM cryyaes.
Pa3paboTka peKyppeHTHbIX COOTHOLLUEHU (MHGOOPMaLMOHHbIX CBA3eW) U YPOBHEN
ynpaBneHus Bbl4UCIIEHUSIMU (BSIOXEHUIN CTPYKTYP yrnpasneHus). oBTOpHble
(nepe)BblUMCNIEHNA U COXpaHeHWe pe3yNnbTaToB BbIYMCIIEHMWA ONA UX MOBTOPHOro
Mncnonb3oBaHUs.

JNleKunoHHoe 3aHsitne (18 yaca(os)):

MocnepoBaTenbHble PEKYPPEHTHBIE BbIYMCNEHNS U BblYMCNEHNS pa3bopoM cnydaes. PaspaboTka
PEKYPPEHTHBIX COOTHOLWEHU (MHOPMALIMOHHbIX CBA3€EN) U YPOBHEN yNpaBneHNs BblYUCIEHNSMU
(BNnOXeHW CTPYKTYp ynpasneHus). [oBTOpHbIE (Nepe)BblYNCIEHNS N COXpaHeHMe pe3yNibTaToB
BbIYUCNEHUIA ANS UX NOBTOPHOr0 MCMONb30BaHUS.

naboparopHas pabora (12 yaca(oB)):

MocnenoBaTenbHble PEKYPPEHTHBIE BbIYUCIIEHUS U BblYUCEHNS pa3bopom cnyyaes. Pa3paboTka
PEKYPPEHTHBIX COOTHOWEHU (MHOOPMALIMOHHbIX CBSA3€EN) U YPOBHEN ynpasneHNs BblYUCIEHNSMU
(BNOXEHUN CTPYKTYp ynpasneHuns). [NoBTopHbIe (Nepe)BblYNCNIEHNS N COXPaHEHWe peaynbTaToB
BbIYUCNEHUIA ONS UX NOBTOPHOIO UCMONb30BaHMS.

4.3 CTpyKTypa u cogepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)
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Paspen
AduncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKoCcTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Tema 1. [NoBeneHne
06BbEeKTOoB -
JunHammnyeckune
npouecchl 1 Nx
maTeMmatmnyeckoe
NHpopMaLMoHHoe
MOJEeNMpPOBaHNeE.
Cneumndovka un
cneuvannsaums
mMaTeMaTn4yeckumx
SA3bIKOB ONUCaHNSA
monenen. BHewHas
cpepna npouecca,
‘|BXOOHbIE 1 BbIXOOHbIE
NHOOPMALNOHHbIE
notoku. Lenb n
TOYHOCTb MOOENN.
Cneundomkaums kak
0OHO3Ha4yHas
MocTaHOBKA LENEBOW
3apayu, popmanbHoe
onpeneneHne
npeobpasoBaHUs
BXOJHbIX MOTOKOB B
BbIXOOHblE Ha
HEKOTOPOM A3bIKE.

noaroToBka
JomalluHero
3adaHuns

26

JomMallHee
3adaHune

NnoaroToBka K
KOHTPONbHOMN
paboTe

KOHTPO/NbHas
paboTta

Tema 2. OcobeHHOCTH
doopManbHbIX A3bIKOB.
CUMHTaKCUC 1 OCHOBHbIE
.[knaccbl noHATUA
(T,C,V,E,S), cemaHTunKa
1 nparmaTmka s3biKoB
nporpamMnpoBaHuns.

noaroToBka
JomalluHero
3adaHuns

26

JomMallHee
3adaHune

NnoAroToeka K
KOHTPONbHOMN
TOuKe

KOHTpPO/IbHas
TO4YKa

Tema 3.
MNocnepoBaTenbHbIe
PEKYPPEHTHbIE
BbIYMCNEHMNS U
BblYMCNeHMs pa3bopom
cnyyaes. Pa3paboTka
PEKYPPEHTHbIX
COOTHOLWEHWI
(MHgPOPMaLIMOHHbIX
CBA3EN) N ypOBHEN
.lynpaeneHus
BbIYMCNEHNAMM
(BNOXEHWIA CTPYKTYP
yrnpasneHus).
MNoBTOpPHbIE
(nepe)BblynCNeHns n
coxpaHeHue
pe3ynbTaToB
BbIYMCNEHWI ONS UX
NMOBTOPHOIO
NCNoNb30BaHUS.

noaroToBka
JomalliHero
3agaHuns

30

JomaliHee
3agaHune
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Buabl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
ducunnnuHol Plcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
N1oro 90

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Ob6y4yeHune NPonCxXoanT B OOPMe NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYEHTOB.

TeopeTuyeckunin matepuan nanaraetcs Ha nekumsx. [Npnyem KOHCNEKT NeKUNin, KOTOPbIN OCcTaeTcs y
CTyLEeHTa B pe3ynbTate NPOoCNyWmNBaHNSA NEKLUN HE MOXET 3aMeHUTb y4ebHuk. Ero
Lenb-goOpPMynMpPoBKa OCHOBHbIX YTBEPXAEHUI N onpeneneHnid. MNpocnywas nekunio, nonesHo
03HaKoMUTbLCS ¢ bonee NoapobHbLIM N3NOXEHNEM MaTepuana B y4ebHuke. Cnvcok nuteparypbl
pa3feneH Ha ABe Kateropum: HeobxoaMMbliA NS caaym 3a4eta MUHUMYM U OOMNONHUTENbHAS
nutepartypa.

N3yyeHme kypca nogpasyMeBaeT He TONbKO OBNafeHne TeopeTnYeckmM MaTepuanom, Ho 1
nonyYyeHne NpPakTUYecKnx HaBbIKoB A5 6onee rnybokoro NOHMMaHUs pasnenoB Ha OCHOBE PeLIeHS
3a4a4 1 ynpaxHeHui, UNMICTPUPYIOLWNX 00KA3bIBaEMble TEOPETUYECKMNE MOMOXEHUS, a TaKXe
pa3BnTe abCTPaKTHOrO MbIWIEHNS 1 CMNOCOBHOCTM CAMOCTOSITENBHO [0KA3bIBATh YTBEPXOEHUS.

CamocTosiTenbHas paboTta npegnonaraeT BbiNONHEHMe AoMallHux paboT. MNpakTuyeckne 3agaHns,
BbINONHEHHbIE B ayAUTOPUW, NPeaHasHa4YeHbl Ons ykasaHus obwmx MeToA0B pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNibTaTe CaMOCTOATENbHON paboThl.
Kpome Toro, camoctositenbHasi paboTa BKno4aeT NoaroToBKy K ak3ameHy. [pu noaroToeke k caade
aK3aMeHa Becb 06beM paboTbl peKoMeHOyeTcs pacnpenensiTb PaBHOMEPHO MO AHSIM, OTBEAEHHbIM
LNs NOArOTOBKM K 3K3aMeHy, KOHTPONNPOBATb KaXablii AeHb BbINONHEHMS paboThbl. Jlyydwe, ecnu
MOXHO NepeBbINOHNTL NnaH. Toraa byneTt pe3epB BPEMEHU.

6. OLueHOUYHble CpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum No UToram OCBOeHUs1 GUCLUMNIMHBbI U y4ebHO-MeToauueckoe obecneueHne
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NoBepeHne 06BEKTOB - AUHAMUYECKUE npouecchbl U X matemaTnyeckoe
nHdopMaLUOHHOE MoaenupoBaHue. CneumpuKa n cneuynannsaumsa marematn4eCkux si3blkoB
onucaHusa moaenen. BHelwHas cpepna npouecca, BXogHble U BbIXOAHble UHOPMaLUOHHbIE
noTtoku. Llenb n ToyHoCTb MOaenu. CﬂeLlM(*)VIKaLI,VIﬂ KaK 0 HO3HayHasi NoCTaHOBKa LiefieBon
3apauu, doopmMmanbHoe onpeneneHne npeoﬁpaaoBava BXOOHbIX MOTOKOB B BbIXOAHbIEe HA
HEeKOTOPOM si3blKe.

LoMallHee 3afaHne , NPUMEpPHbIE BOMPOCHI:
Mo 6nok-cxeme HanMcaTb onepaTopbl. HanTn KOpHWM KBaApaTHOro ypaBHEHUS
KOHTpoONbHas paboTta , NpUMepHbIE BONPOCHI:

] HainTn n-bii yneH nocnepoBatenbHocTM PuboHayyn. Hamtn cyMMy YeTHbIX YCEeN B AnanasoHe
[1..n]

Tema 2. OcobeHHOCTU (hopManbHbIX A3bIKOB. CUHTaKCUC U OCHOBHbIE KlacCbl MOHATUN
(T,C,V,E,S), cemaHTMKa u nparmaTtuka si3biKkoB MporpaMMmUpoBaHusi.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

OnHoMmepHble MaccmBbl. Co3aaTh 1 NoKasaTb O4HOMEPHbIA MaccuB. Hait CyMMy 31€MEHTOB 1
MakCrManbHoe 3Ha4YeHne 0OHOMEPHOro Maccuea

KOHTPO/IbHaA TO4Ka , NpuMepHbIE BOMPOCHI:
3anaH MaccuB UenbiX Yucern. YI'IOpﬂ,EI,O‘-II/ITb mMaccus no Hey6bIBaHI/I}O OOHUM N3 MeToO0B COPTUPOBKN.
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Tema 3. NocnepoBartenbHbie PEKYPPEHTHbIE BbIYMCIIEHUS U BbIYUCIIEHUS pa360poM cnyyaes.
Pa3paboTka peKyppeHTHbIX COOTHOLLUEHU (MHOOPMaLMOHHbIX CBA3€eN) U YPOBHEN
ynpaBneHus Bbl4UCNIEHUSIMU (BSIOXEHUIN CTPYKTYP yrnpasrneHust). oBTOpHble
(nepe)BbluMCNEHUA U COXPaHEHME pe3ynbTaTOB BbIYUCIIEHUA OJ1I9 UX NOBTOPHOro
MCNoJ/Ib30BaHUS.

[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:
HanTtn cymMMy NpooCTbIX YUCEN B MAcCuBe.
Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
TEOPUA.

Theory 1.1.

MNporpamMmmnpoBaHne Kak MaTeMaTnyeckoe MoLennupoBaHue, NocneaoBaTenbHOe onMcaHme
CTPOEHWS 1 NOBELEHNS CNIOXHbIX AUHAMWYECKUX CUCTEM OrPaHNYEHHBIMI U NPOCTHIMU CPELCTBAMM.
CuHTakcuc, cemaHTrka, nparmMatvka si3blkoB MporpaMMupoBanHns. Tun gaHHbix. Knaccudgoukaums
TUNOB - CTaHAAPTHbIE/NoNb30BaTeNbCkMe, 6a30BbIe/MPON3BOAHbBIE, CTATUYECKNE/AMHAMNYECKME.

Theory 1.2.

CocTosiHue BbluncneHuid. Mpouenypa. ApryMeHTbl, pe3ynbTathbl BbIMOAHEHWS U BCMIOMOraTeNbHble
nepeMeHHble onpeneneHuns npouenypbl. Cneundomkaumns n peanmsaums. XapakTepucTukim
peanusaunm - NpaBuIbHOCTb (COOTBETCTBME cneumndmkaummn) n agodekTBHOCTb. MprMepsl
3KOHOMUW NamsaTK BbIBOPOM CTPYKTYP AaHHbIX (MocnenoBaTenbHas obpaboTka MaccrBOB) U
BpeMeHM (NapannenbHble PEKYPPEHTHbIE BBIYVCNEHNS - BEIYUCNEHNE CTIOXHBIX CYyMM).

Theory 1.3.

[lepemeHHble B NporpamMMmpoBaHnm Kak xpaHunuua (namstb). [Namsatb BHyTpeHHAs (onepaTtnsHas) n
BHewHsAS (dparinbl). MoTokm naHHbix. OnepaTopbl NpUcBanBaHns (KpaTHoe, NpocToe, BUHapHoe) n
BBOAa/BbiBOAA. [Tporpammbl kak ¢parinosbie npouenypsbl.

Theory 1.4.

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

Theory 1.5.

OnpegneneHuve A3blkoB nopoxaeHneM. CTpykTypHOE NporpaMMmpoBaHue Kak onpeneneHve
PYHKLIMIA KOMMo3uumeid, pa3bopoM, peKyppeHToi. KBMBANEHTHOCTb CTPYKTYPHbIX U BCex 6/C Ha
npumepe "NoboYHbIR BbIXO4 U3 Lmkna".

Theory 1.6.

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

Theory 1. 7.

Onepartopbl umkna B lNackane: ¢ NOCT 1 NPeLyCcNoBMSIMM, OMNepaTop Lykna ¢ napameTpoM,
CMHTAKCWC, CEeMaHTVKa B TepMuHax 6/c, COOTHOLIEHWE MO BbIPa3NMOCTH.

Theory 1. 8.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Knaccudbukaums Tmnos npouenypHoro Mackansi. CkansipHble Tunbl Mackans - ctaHoapTHbIE,
NepeyYncnMMble 1 orpaHNYeHHble TUMbI.

Theory 1. 9.

Bynesckuin Tun. Onepauun anredpbl NOrMKN 1 normyeckmne Bolpaxenuns. MNpeamkartsl. CtpaTterum
BblYNCNEHNS CNOXHbIX CBOXCTB. Li- 1 U -cBoCTBa.

Theory 1. 10.

Tun paHHbIX MaccuB. MaccumBbl kak COOTBETCTBUSA (TabnmuHble pyHKumMKM). Onepaumns BbIGOPKK
(annnunkaumm). NprMep NCNONb30BaHNS HEYUCNOBBIX NHOEKCHbIX TUMOB. CpaBHEHME - MaCCUBbI U1
goannbl (Ha npumepe).

Theory 1.11

YnopsanoyeHHble Maccmebl. [uxotomuyeckuin nomck. Onepaumm Hag ynopsaaoyYeHHbIMA MacCruBaMm
(onpenenexue).

Theory 1. 12

Tun oaHHbIX 3anncb. 3anucKu Kak coCTosiHUS. IMeHoBaHHbIE OeKapToBbl NPON3BeOEHUA. OnepaTop
npncoeaonHeHnA. ﬂleMep onuncaHusi 06 LEKTOB B TepMnHax 3anucemn.

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

Theory 1. 14.

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

Theory 1.15

YnopsanoyeHHble painbl. Monck. Onepauun Hag ynopsiooYeHHbIMIU doannamm - onpeaeneHne,
peannsauumn ogHom 13 onepauunii (No Belbopy ak3ameHaTopa).

Theory 1. 16

CuHTakcuc npouenyp 1 oyHKUMIA: onMcaHne=3aronoBoK + 6nok. PopmManbHble U dpakTuieckme
napameTpsbl, obpauieHre K npouenype. Obnactb oencTeusi onpeaeneHus. JlokanoHole 1 rnobanbHble
06bekTbl npoueayp.

Theory 1. 17.

CemaHTuvKa npouenyp u gyHkumii. CemaHTrka obpalleHunii - npaBuna NoCTPOeHNS
MOONCPULIMPOBAHHOIO Tena npouenypbl: KONMN3US UMEH, CEMaHTMKA NapamMeTpoB.

Mpasuna nokanusaumm. NMoboyHble 3PEKTDI.

3anayun

A - MaccuBbl.

A1. ®opmarnbHble BbIYMCNEHNS - aNrOPUTM CNOXeEHUS "cTonbukom". Haintn 3anucb CyMmbl € No
3anucsm cnaraembix a,b a,b,c [l [1..nMax]0['0".."9]

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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- B Tvn integer paspelweHo nepesoanTb NULb LNGPbLI, He 3anncu B uenom!

A2. BbluncneHue csoincTs. [poBepka neprnoanyHoCTV YACNOBOM nocnegosarenbHoctTy A[1..n].

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

A3. [laHa nocnenoBaTenbHOCTb A[D |:|] 0l [1 .n) A[i]>0, A[n]=0. CTtyneHbka -
nognocnegosartenbHocTb A[K..m], [k..m) (A[i]<A[i+1]). HaitiTn onuHy Hanbonbluel CTyneHbKN.

M - I1BymMepHble MaccuBbl (MaTpuLibl)

M1. FCeHepauws daiina. Oava matpuua a, a l [1..n,1..m]0Real. Touka ali,j] - ceanosas, ecnu
(a[i,j]=min {a[i,k]: k0 [1..n]} and a[i,jl=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 NMepeBblYnCNATbL max n min!

M2. BbluncneHune csoncts. laHa matpuua a, a I [1..n,1..n]0Integer. a- marnyeckuin kBagpar, ecnu
@ijl.n1.n@[ij0[1..n]) and
Oij0.n1..n {0 {afik: kO [1..n)= D{alk,j: k O [1..n])

BbISACHUTb, ABNSETCS N @ Marnvyeckmnm KBaopaToM.

O - CopTuposka.

O1. CopTmpoBka MaccnBoB 0bMeHOM nap
- Cneumndpukaums: YropanoueH(A)=l i [ [1..n) (A[ijUA[i+1])

0O2. CopTtupoBKa MaccrBa CBeAEHNEM K HAXOXAEHNIO MakCcmyma
- Cneundpukaums: Ynopsmouer(A)=l i [ [1..n] (A[i]=min A[i..n])

0o2. COpTVIpOBKa MaccuBa nocnepgoBate/ibHbIM BK/TIOYEHNEM

- BknoveHne(A[1..i],b)=ynopsnoyeHHbIn Maccus onviHbl i+1, conepxxawmm KOMNoHeHTbl A[1..i] v
3HauyeHune b

- YnopsinoueH(A)=l i [l [1..n] (A[1..i+1]=Bkniouerne(A[1..i},Afi+1]))

OA - ynopsiio4eHHble MacCuBbl.

OA1. uxotomMmnyecknin nonck (MetTon geneHus nononam)

OA2. lNpoBepuTb BKKOYEHNE OOHOMO YNOPSALOYEHHOrO Maccmea al B opyroin, a2 takxe
ynopsaaoyeHHbln. al, a2, a3 I [1..nMax]0T, T=real.

- 1 npoxon!

OA3. HaiiTu pasHOCTb a3 [ByX YNopsi4oYeHHbIX MaccuBoB at, a2. a1,a2,a3 [l [1..nMax]0T.
T=real.
- 1 npoxon!

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

- 1 npoxog!

OAB. HaiiT nepeceyeHve ABYX yrnopsmo4eHHbIX Maccueos a, b [ [1..nMax]0T.
- 1 npoxon!

S - MHoXecTBa.

S1. Haintm Bce npocTble yncna, MeHblune 3a4aHHoro n
- Anroputm "PeweTo SpatoceHa".

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

F - dannbl

F1. Hantn gnuHy Imax camoro onvHHOro cnosa w B TEKCTOBOM cpavine f n camo 1o CNnoso w.
- N3BecTHO, 4yTo Imax[100

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

F3. MopoxaeHne dainos. [aH Mmaccus uenbix yucen, He 6onbwmx 1000. MNMopoautb doain mnx
LECATUYHbIX 3anuceit, pasneneHHolx 1 npobenom. HesHavawme Hynu B 3anncb He BKOYaTb.

OF. YnopsnoyeHHble channbi.

OF1. MNpoBepunTb BKNOYEHME OAHOrO ynopsaodeHHoro danna f1 B gpyron, f2 - Takxe
yrnopsO04eHHbIN

- 1 npoxog!

OF2. CnnsHue ynopsnodeHHbix goannos f1,f2 B ynopsgoyeHHbin 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 cpannos f1, 2 [ file of T, T=real.
- 1 npoxog!

R. 3anucw.

R1. BblumcnuTb 3Ha4YeHMe MHOro4ieHa Ha paunoHanbHbIMU Yucnamm no cxeme FopHepa ("cnesa”).
MHoro4neH npencraeneH (CTaTMY4ECKUM) MacCUBOM, paunoHasbHbIE YACNA - 3aMUCbIO C MONSMU
Chislitel, Znamenatel.

R2. BbluncneHune ceoicts. [laHa nocnenoBatenbHOCTb (gpain) ToYeK NAOCKOCTH (3anmncb/nonspHble
KoopAuHartbl). BbIaCHMTB, nexar M oHW Ha 3a8aHHON NPSIMORA (KOSPULNEHTbI TMHEAHOIO
ypaBHeHuS)

KETPOHHBH
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R3. BbiuucneHuve ceoicTe. [laHa nocnenosartenbHOCTb (MACCUB) TOYEK MNOCKOCTU
(3anncb/nekapToBbl KOOPAMHATLI). BbISCHUTB, nexXar MM OHU Ha OKPYXHOCTW 3a4aHHOro paauyca C
LEeHTPOM B Hayasne KkoopaunHar.

R4. MpoeecTn 3a4ncneHme abntyprneHToB - BLIBECTU CMIUCOK TEX U3 HKX, KTO MO0 nMeeT meaans
chan 1 ak3ameH Ha 5, nnbo Habpan 3aaaHHbIi NpoxoaHon 6ann. ABUTYpreHTbl NpeacTaBneHsbl
chaiinom 3anucei (onucaHme - No BbIGOPY).

7.1. OcHOoBHas nuTeparypa:

1.MHpopmaTmka: Kypc nekunit. YuebHoe nocobue / E.J1. depotoa, A.A. Penotos. - M.: N
®OPYM: MH®PA-M, 2011. - 480 c.

http://znanium.com/catalog.php?bookinfo=204273
2.MHpopmaTmka. bazoshblii kypc : y4ebHoe nocobue onsi CTyAEHTOB BbICWIMX TEXHUYECKUX YHEOHbIX

3aBeneHuii / nog pen. C. B. CumoHoBuya .? 2-e uag. ? Cankr-MNetepbypr [n ap.] : Mutep, 2008 .?
639 c. :

3. AHgpuaHosa, A.A.TlpakTnkym no kypcy "Anroputmmsauns u nporpammmposaHue”. Hactb 1
/A.A.AngpraHoBa, T.M.MyxTaposa. - KasaHb: KasaHckuii rocynapcteBeHHbI yHusepcuteT, 2008.- 96
C.

4 AnppuaHosa A.A., Myxraposa T.M. lNpakTukym no kypcy "AnroputmMmsaums v
nporpammmnpoBaHue” - yactb 1. - KazaHckuin rocygapcteeHHbin yHuBepcutet, 2008.
http://libweb.ksu.ru/ebooks/09_63.pdf

5. MHdbopmatmka: YuebHoe nocobue / Mog pen. B.E. OonHuosa, A.H. PomaHosa. - 2-e n3g.,
nepepab. n gon. - M.: Byazosckuii yaebHuk: HALL MHgopa-M, 2012. - 410 c.: 70x100 1/16. (nepennert)
ISBN 978-5-9558-0230-5, 2500 aks.

http://www.znanium.com/bookread.php?book=263735

6. Morunes, A. B. MeTtonbl nporpammupoBaHuns. KomnbrotepHble BblincneHuns / A. B. Morunes, J1. B.

NucTtposa. ? CIM6.: BXB-MeTtepbypr, 2008. ? 320 c. URL:
http://znanium.com/bookread.php?book=350418

7.2. lononHutenbHasa nuteparypa:

1. HoBukog, ®@. A. [lnckpetHas matemartuka ass nporpamMmmncToB: Yyeb. nocobue / ®.A.HoBMKOB. - 2
- e unsa. - CMNoé. n ap.: Mutep, 2004. - 363 c.

2. Delphi. MporpammunpoBaHne Ha S3blke BbICOKOr0 YpOBHS : Yueb. ans By30B, 00y4atowwmnxcs no
HanpaBneHuo NOAroT. gunnomMup. cnew. "MHgpopmatuka n BblHUCInTENbHAsA 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. Hdhopmatmka n nporpamMmmpoBaHue : yuebHuk ans ctya. sy3os / E. 1. ctomuH, C. 1O.
Heknionos, B. . PomaHuyeHko .? Cl16. : AHopeeBckuii nsa. nom, 2006 .? 248 c. ? bubnwmorp.:
€.243-247 .7 ISBN 5-902894-05-0 : p.256.00.

4 CTpyKTYypbl OaHHbIX 1 anroputmbl : Yueb. nocobue / Anbcppen B.Axo, [X0H 3.XonkpodT,
Oxedcppn O.YnomaH ; MNep. ¢ aHrn. n pea. A AA.MuHbko .? M. n gp. : Uspat. oom "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:
Buknnegus - http://ru.wikipedia.org
NHTtepHeT-XxypHan no UT - http://www.rsdn.ru
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WHTepHeT-nopTan obpasoBatenbHbIx pecypcos no UT - http://algolist.manual.ru/
NHTepHeT-nopTan obpasoBatenbHbix pecypcoB no UT - http://www.intuit.ru
[MopTan MmatemaTn4yeckmx NHTEPHET-pecypcos - http://www.math.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHVe ANCUMMNVHDI "A3bIKi 1 METOLbl MPOrpaMMMpoBaHMsa” npeanonaraet UCNonb3oBaHme
cneqylollero MatepranbHO-TEXHUYECKOro odbecneyeHms:

nexkummn n nabopatopHble 3aHATMS MO AUCLMMNIMHE MPOBOAATCS B ayAUTOPUN, OCHALLEHHOW LOCKOMN 1
MENOM (Mapkepom)

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamm ®IOC BINO n yyebHbIM NnaHom no
HanpasneHnio 010400.62 "lMprknagHasa matematmka n uHgopMaTunka" 1 npogonso NoAroToBKy
HucneHHble meToapl .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 14 n3 15. 111 yHlf[

S OEMALIGH



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.

ABTOpP(bI):
AxTtamos P.b.
byxapaes H.P.
Camutos P.K.
" 201 r.

PeueH3eHT(bl):
S 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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PervnctpaunoHHbili Homep
Crtpanunua 15 n3 15.
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