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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

«IIporpammupoBaHme» - obmrenpodeccuoHaTbHas JUCIIUTIITIHA,
o0ecreynBaroIas MOJITOTOBKY CTYJIECHTOB B  00OJiacTh COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH.

[lenpro mpenojaBaHusi JAMCHUIUIMHBI SBISETCS (OPMHPOBAaHHE Y CTYICHTOB
npodeccHOHATbHBIX KOMITETEHIIUH, CBA3AHHBIX C MCIIOIB30BAHUEM TEOPETUUYECKUX
3HaHWUH B 00JaCTH AITOPUTMH3AIMA W TPOTPAMMHUPOBAHUS, W TPUOOpETECHHE
3HaHUH W TIPAaKTUYCCKUX HABBIKOB B pa3pabdOTKe MPOTPAMMHBIX TMPUIIOKEHUH,
CO3JIJaHMM TPOTpaMM Ha S3bIKaX BBICOKOTO YPOBHS ¥ TPUMEHEHUH CPEICTB
WH(OOPMAITMOHHBIX TEXHOJOTHI I PEIICHUS MPUKIATHBIX 3a1ad MOJACIUPOBAHUS
1 00paboTKN HHGOPMALIUH.

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

3amauaMy U3y4eHUs TUCLUIUINHBI SBIISETCS:

1. momyuenue 0a30BBIX 3HAHWI MO TEOPUHU MPOTPAMMHPOBAHUS U TEXHOJIOTUH
pa3pabOTKH MPOTPAMMHBIX TTPHIIOKEHUMH,

2. 3aKpernyieHHe HaBBIKOB AITOPUTMHU3ALMU WU MPOrpaMMHUPOBAHUS Ha OCHOBE
M3yYEHUS S3bIKa IPOTPaAMMHUPOBAHUS,

3. orpaboTKka yMEHUH M HaBBIKOB CO3JaHHsA NporpaMM U paboTel B
BbIOpaHHOM Cpejie MpOorpaMMHUpPOBAHMS,

4. 3HAKOMCTBO C OCHOBHBIMU CTPYKTypaMH JAaHHBIX W THUIOBBIMH METOIaMHU
00pabOTKH 3TUX CTPYKTYP,

5. oOydenwe HaumboJee paclpOCTPaHEHHBIM U 3S(O(PEKTUBHBIM METOJaM
pa3pabOTKH MPOrpaMMHBIX MPOTYKTOB,

6. OoTpaboTKa yMEHHUS MPUMEHSITh COBPEMEHHYIO BBIUYHCIUTEIBHYIO TEXHUKY
Ui peUIeHWs TMPAKTUYECKHX 3amad  oOpadOTKM [AHHBIX W MareMaTH4ecKOro
MOJIETUPOBAHMSL.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPamMMbl

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHust No AUCLUMNINuHE
OOCTWKEHUS| KOMMETEHL N

OIIK-2: Cnioco0eH ucnmoJib30BaTh U AIaNITUPOBATH CYNIECTBYIOLME MaTeMaTHYeCKHe
METO/IbI U CHCTEMBbI MPOrPAMMHUPOBAHMS VIS pa3pad0TKU M peaiu3alui aJIropuTMoB
penreHus NPUKJIATHBIX 3124

OIIK-2.1: ITpumensier 6a3oBble | 3HATH ATANBI PEIICHUS 33/1a4 MAaTEMaTHIE€CKOTO
MareMarTudeCKue METoAbl I MOJCIMPOBAHNA HAa KOMIIBIOTCpAX; OCHOBHBIC THUIIbI
pelIeHUs MPUKIAAHbBIX 3a1a4 3a1a4, MOJIETIN U JITOPUTMbBI MaTeMaru4eckoro
MOJCIMPOBAHUA U aHAIIM3a JAHHBIX; METOJ0JIOTUTO
MIOCTPOCHUS MAaTEMATHUECKUX A ITOPUTMOB; CHHTAKCHC
SI3bIKA MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHSI.

YMETb IPUMEHSATH CYLIECTBYIOIME MaTEMaTnyecKue
METO/IbI ¥ 0a30BbIE ATTOPUTMBI IPOTPAMMHUPOBAHHUS JIJIS
pelieHust MPUKIIAIHBIX 3a/7a4; CO3/1aBaTh 1
AQHATM3UPOBATh AITOPUTMBI PELICHUS TPUKIIAIHBIX U
(yHIaMEeHTATbHBIX 33/1a4 Ha A3bIKAX
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MIPOrPaMMHPOBAHHSI BEICOKOTO YPOBHS C
HCIOJIb30BaHHEM COBPEMEHHBIX CPEJICTB pa3pabOTKU
MPOrPaMMHOTO OOecTIeueHusl.

BJIAACTh HABBIKAMU IMOCTPOCHU A 6330BI)IX AJIrOpUTMOB
peIICHNUS IPUKIIAIHBIX 3a/1a4 Ha SI3bIKax
nporpaMMHUpOBaHrsd BBICOKOI'O YPOBHSA B COBPEMCHHBIX
Cpe/ICTBaxX pa3pabOTKH MPOTPaMMHOT0 00ECTIeYeHUS;
NpuEMaMH IIPUMEHEHUS CYLIECTBYIOIIUX
MareMaTu4eCcK1ue METOIOB U 0a30BBIX ATTOPUTMOB
IporpaMMHUpOBaHAa AJId PCIICHUA ITPUKITIAAHBIX 3a/1a4.

OIIK-2.2: Anantupyet
CYILLIECTBYIOILIHE
MareMaTu4eCcKue METObI JUIs
pEIIEeHUs KOHKPETHOU
IIPUKJIAHOM 3a1a4u

OCHOBHBIE TUIIBI TPUKJIAAHBIX 3a7a4 MaTEMATHYECKOIO
MOJIECJIUPOBAHNS U QHAIN3A IaHHBIX U MAaTEMaTHYECKHE
METO/Ibl UX PELIEHMUS; YCIOBUS IPUMEHUMOCTH METOIOB.
CHCTEMHO aHAJIM3UPOBaTh UH(OPMALIMIO; aJalTHPOBATH
CYLLECTBYIOIIME MareMaTUYECKUE METObI JJIsl PEILICHUS
KOHKPETHBIX NPUKJIAJHBIX 33/1a4 MaTeMaTH4ECKOro
MO/IEJIUPOBAHUS U QHAIN3A IaHHbIX.

HaBBIKAMU IPUMEHEHUSI MaTeMaTH4eCKUX METO/IOB,
aJanTU3aly METO0B JJI1 KOHKPETHOU MPAaKTUYECKON
3a7a4u ¥ BeIOOpa Hanbosee 3 heKTHBHOTO METO1a
pEeLIeHUs 3a/1a4H.

OIIK-2.3: PemraeT npukiagHbie
3a/1a4M C MCITOJIb30BaHUEM
MaTreMaTH4eCKUX METOJIOB 1
CHCTEM TIPOTPaM-MHUPOBAHUS

OCHOBHBIE METO/IbI PEIICHUS TPUKIAAHBIX 3a1ad
MOJIETUPOBAHUS U aHAIN3a IaHHBIX; OCHOBHBIE
MHCTPYMEHTBI U BO3MOYKHOCTH COBPEMEHHBIX CUCTEM
MIPOrpaMMHPOBAHUS; CLIOCOOBI UCTIOIb30BAHUS
MHCTPYMEHTOB CUCTEM MPOTPAMMHUPOBAHUS IS
peanu3aluy aropuTMOB peleHHs 3a1ad 00paboTKu
JAHHBIX ¥ MaTeMaTu4eckoro MoAEIMpOBaHNU.

YMETb UCII0JIb30BAaTh COBPEMEHHBIE CPEACTBA CUCTEM
IIPOrpaMMMPOBAHUS AJIsl CO3/1aHMsI IPOTPAMMHOTO
o0ecrnevyeHns U pealn3alui METO0B PelleHus
MIPAKTUYECKUX 3a7ad U3 PasInYHbIX MPUKIIATHBIX
obnacTei.

HaBbIKaMU pa3pabOTKU AITOPUTMOB PEIICHUS
MPAKTUYECKUX 3a7ad MOJEIIMPOBAHUS U aHAIHU3a JAHHBIX
U3 PA3NUYHBIX IPUKIAIHBIX 001aCTel C MOMOIIIBIO
CPEJICTB CUCTEM IIPOrpaMMHPOBAHUS BEICOKOTO YPOBHS;
HaBbIKaMU pabOThl B COBPEMEHHBIX CPEICTBAX
pa3pabOTKU MPUKIIAIHOTO MPOTPaMMHOI0 00ECIICUEHHS.

OIIK-4: CniocoGeH moHUMAaTh NPUHUMIIBI Pa00ThI COBPeMEHHbIX MH(OPMALIMOHHBIX
TEeXHOJIOTHI M UCIOJIb30BaTh UX /Uil pellleHUus 327124 NPodecCHoHATbHOI

JACATCJIBHOCTH




OIIK-4.1: Ucnone3yer
AJIEKTPOHHBIC OMOIMOTEUHBIC
CUCTEMBI, HALUOHAIBHBIE U
MeX1yHapoJHble Oa3bl TaHHbBIX
JUIsl IOUCKA He0OX0AUMOi
HAy4YHOU JINTEparypsl

COCTaB M Ha3HaYe€HUE MH()OPMALIMOHHBIX CUCTEM U
MH(OPMAITIOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTHIA;
CHOCOOBI UCTIOIB30BAHMUS HNIEKTPOHHBIX OMOINOTEUHBIX
CUCTEM U 0a3 JaHHBIX IPU NMOMCKE UH(pOpMaLuHy,
HE00XOAUMOM ISl peLIeHNUs 3a1a4 MaTeMaTn4ecKoro
MOJIETTUPOBAHUS U QHAIN3A IaHHBIX, a TAKXKe
MIPOEKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO
obecreyeHusl.

HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAILIIOHHBIE

TEXHOJIOTUU IIPU MTOUCKE, 00paboTKe U aHATH3e
nH(popMaIu U BeIOUpars Hanbomnee 3 PpeKTUBHBIC
QITOPUTMBI UX PEATHU3aNN; TPUMEHITh OCHOBHBIE
WHCTPYMEHTBI DJIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM U
0a3 JaHHBIX AJIs IOUCKa HHPOpMaLUK, HEOOXOUMON
JUISL pEIlIeHuUs] Pa3IMYHbIX 33/1a4 MpodeccnoHanTbHON
JeSITeTbHOCTH.

HaBBIKAMU MPUMEHEHUS! HHPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTWH; HABBIKAMH aHATN3a U
CIOCOOHOCTBIO BBIOOPA 3P HEKTHBHBIX CITIOCOOOB
HCII0JIb30BaHUSI 3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM U
0a3 JaHHBIX, a TAK)KE BHIOOPA ONTHUMAIBHBIX
TEXHOJIOTHH IS TTOWCKA, 00padOTKH 1 aHATN3a
nHpopMarmu.

OIIK-4.2: [Ipumensier
COBPEMEHHOE MPOTPaMMHOE
obecrieueHne ISl peleHus
Pa3IUYHBIX 33729
npodecCuoHATBEHON
JESITEIIbHOCTH

0a30BbIC KOHCTPYKIIMH U CHHTAaKCHC S13bIKa
MIPOrPaMMHPOBAHUS BEICOKOTO YPOBHSI; HHCTPYMEHTHI U
OMOIMOTEKH COBPEMEHHBIX Cpell pa3paboTKH
MPOrPAMMHOTO OOecTIeueHusl, MPeAHA3HAYEHHOTO IS
pEeIIeHHs TEOPETHYESCKIX M MPUKJIATHBIX 3a/1a4;
TEXHOJIOTHIO pa3pabOoTKH MPOTPaMMHBIX TPHUIIOKEHUH;
COCTaB ¥ CITOCOOBI HCITOJTb30BAHMSI TAKETOB
MPUKJIAAHBIX POTPaMM MOCITUPOBAHUS U
CTaTUCTUYECKOU 00pabOTKH TaHHBIX.

COCTaBJIATH AITOPUTMBI PEIICHUS HAYIHBIX U
MPAKTHYECKUX 3a/1ad MPo(PeCCHOHATLHON IeATEIIbHOCTH
C UCTIOIH30BAHUEM S3bIKA TPOTPAMMHPOBAHUS BEICOKOTO
YPOBHSI;, paboTaTh B Cpellax MPOrpaMMHUpPOBAHUS;
MIPUMEHSITh PUEMBI CYIIECTBYIOIIUX MapaurM
MIPOTPaMMHPOBAHHS TTPH Pa3pabOTKe MPOrpaMMHBIX
MIPUIIOKEHUI; UCTIONB30BaTh MAaKEThI MPUKIIATHBIX
MIPOTPaMM TSI MOJISITUPOBAHHUS ¥ CTATUCTHYECKON
00pabOTKH TaHHBIX.

HaBBIKAMH pa3pabOTKH AITOPUTMOB JIJISI PEIICHUS
HAyYHBIX U MIPAKTUYECKUX 3a1a4 MpodeccuoHaTbHON
JEeSITeTbHOCTH Ha SI3bIKE MPOTPAMMHUPOBAHUS BHICOKOTO
YPOBHSI; HaBbIKaMU pabOThI B BEIOpaHHOM cpejie
MIPOTPaMMHPOBAHHST; COBPEMEHHBIMH METOAMH U
TEXHOJIOTUSAMH Pa3pabOTKU MPOTPaMMHOTO
oOecrieyeHus.




OIIK-4.3: [TpumensieT Ha
MpaKkTHKe 0a30BbIC 3HAHUS B
o0nacT H”HPOPMALTMOHHOMH

OCHOBBI IIPAaBOBBIX HOPM, PEINIAMEHTUPYIOLINX
HMH(OPMAIIMOHHYIO I€ATEIbHOCTh U 3aKOHHOCTb
HCIIOJIb30BaHMs JAHHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

0€30IaCHOCTH

OLCHHUBATh 3aKOHHOCTH U KOH(I)I/IILGHI_[I/I&HBHOCTB
HCIIOB3YEMOM B CBOCH MpodecCHOHATbHON
ACATCIIbHOCTHU I/IH(i)OpMaJ_[I/II/I

HaBBIKAMU MOJTYYEHHsI PABOBbIX U HOPMATUBHBIX
AOKYMCHTOB, CBA3aHHBIX C HH(bOpMaI_II/IOHHLIMI/I
TEXHOJIOTUSMH B CBOEH MpoheCcCHOHATHHON
ACATCIIbHOCTH.

OIIK-5: Cnoco0GeH pa3padaTbIBaTh aJIOPUTMbI 1 KOMIIBIOTEPHbIE IPOIPAMMBI,

NMPUTOAHBIC IJISI IPAKTHYIECCKOI0

NPUMECHCHUSA

OIIK-5.1: Pa3pabarbiBaer
QITOPUTMBI PELICHUS
IMPUKIAAHBIX 3a4a4 C
UCTIOJIb30BaHUEM
Mar€éMaTu4eCKux u
AHATUTHYECKUX METOO0B

3HaTb OCHOBHBIE MOJICIIH U &JITOPUTMBbI
MaTeMaTHu4eCcKOTro MOJCIMPOBAHMS U aHATM3a JAHHBIX;
METOJIOJIOTHIO TOCTPOCHUS MATEMATUYECKUX
AITOPUTMOB; o01THEe (POPMBI U 3aKOHOMEPHOCTH TIPH
MMOCTPOCHUU AITOPUTMOB PEIICHUs (PyHIaAMEHTATBHBIX U
MPUKIAIHBIX 33/1a4 MAaTEMaTUYECKOro MOJICIMPOBAHNS,
YCJIOBUSA UX pEATH3alUU.

yMETh pa3pabaThIBaTh U aHATH3UPOBATH MOICIIH
(YHKITMOHUPOBAHUST OOBEKTOB U MPOIIECCOB;
CHUCTEMaTU3UpPOBaTh METO/IbI PEIICHUS MPUKIATHBIX U
(yHIaMEHTATBHBIX 33/1a4 MPUKIAAHON MaTeMaruku U
MaTeMaTHu4eCKOTro MOJECIMPOBAHMS; UCTIOIb30BaTh
MOJTyYEHHBIE TEOPETUUECKUE 3HAHUS B 00J1aCTH
MPUKIaTHON MaTEMaTUKH, MaTeMaTH4eCKOro
MO/JICTTMPOBAHUS U POTPaMMHUPOBAHUS MIPU MPOBEICHUU
HAy4YHBIX W MPUKIQIHBIX UCCIEAOBAHUIA.

BJIAJETh METOOJIOTHEH MareMaTH4IeCKOTO
MO/JICTTMPOBAHUST; HABbIKAMH MCITOJIb30BaHUS
MOJTyYCHHBIX 3HaHWI B 00JIaCTH TIPUKIIATHON
MaTe€MaTHUKH, MaTeEMaTU4eCKOro MOJICIMPOBAHUS U
MPOrpaMMHUPOBAHUS IIPU NPOBEICHUU HAYYHBIX U
MIPUKJIAIHBIX UCCIICIOBAHHUI; CTIOCOOHOCTHIO BEIOOpa
ONTUMAITBHOTO AITOPUTMA PELIEHUS TIPUKJIIATHOM
3a71a4H.




OIIK-5.2: Peanu3yer
QJITOPUTMBI C UCTIOIB30BaHUEM
COBPEMEHHBIX CPE/ICTB
pa3pabOTKu MPHUKIATHOTO
IPOTrPaMMHOT0 00ecreueHHs

3HaTh OCHOBHBIE HHCTPYMEHTHI M BO3MOXHOCTH
COBPEMEHHBIX CPEJICTB pa3pabOTKH MPUKIIATHOTO
MPOrPaMMHOT0 00eCTieueHus; CIOCOOBI HCTIOIh30BAHUS
WHCTPYMEHTOB CPEJICTB Pa3pabOTKH U SI3BIKOB
MPOrPaMMHPOBAHHSI BEICOKOTO YPOBHS JUIsl peaTU3alliu
ITOPUTMOB PEIICHHUSI 33129 00pabOTKHU JaHHBIX H
MareMaTu4ecKoro MOJICIIMPOBAHUST; METOIbI pa3pabOTKU
Y TECTHPOBAHUS CO3/IaHHOTO MPOTPAMMHOTO
obecreyeHus.

YMETh HCITOJI30BaTh COBPEMECHHBIE CPECTBA
pa3pabOTKH MPUKIIAIHOTO MTPOrPaAMMHOT0 00eCIeUeHUs
Y SI3BIKM TIPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS JIS
CO3JIaHHsI MPOTrPAMMHOI0 00SCIICUCHHUS U PEATU3AIUT
ATOPUTMOB PEIICHHS MPAKTHYSCKUX 3324 U3

Pa3IMUHBIX MPUKJIAIHBIX 00JIACTEH.

BJI3JICTh HABBIKAMHU Pa3pabOTKH AITOPUTMOB PEILICHUS
MPAKTUUECKUX 33/1au MOJICITUPOBAHUS U3 PA3THUHBIX
MIPUKJIAIHBIX 00JIacTeN Ha A3BIKAX MPOTrPaMMHUPOBAHUS
BBICOKOTO YPOBHSI; HaBbIKaMU pabOThl B COBPEMEHHBIX
CpeACTBax pa3pabOTKK MPUKIATHOTO MPOrPAMMHOTO
obecreyeHus.

OIIK-5.3: O6nanaer 3HaHUSAMHA
OCHOBHBIX ITOJI0KEHUH 1
KOHIIENIIUNA MPUKIIATHOTO U
CHUCTEMHOTO
MpOrpaMMHUpPOBaHUA,
APXUTEKTYPbl KOMITBIOTEPOB

BJIQJICTh HaBbIKAMH Pa3paOOTKH AITOPUTMOB PEIICHHS
HpaKTI/IquKI/IX 3a1a4 MOI[GJII/IpOBaHI/ISI nu3 paSHHquIX
MPUKJIAIHBIX 00J1acTel Ha A3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI; HaBbIKaMU pabOThl B COBPEMEHHBIX
CpeJICTBax pa3padOTKU MPHUKIATHOTO MPOrPaAMMHOTO
oOecrieyeHusl.

YMETh MMPOCKTHUPOBATh U pa3padaThIBaTh MPOTrPaAMMHOE
O6€CHC“ICHI/IC B COOTBCTCTBUU C OCHOBHBIMHU
MOJIOKCHUSIMH 1 KOHIICTILIMSIMH ITPUKJIATHOTO U
CUCTEMHOTO TIPOTPAMMHUPOBAHWS; CO3/IaBaTh AITOPUTMBI
PEILICHHUS 33/1a4 U3 Pa3IMIHBIX MPUKJIATHBIX 00JIacTel Ha
SI3BIKAX IIPOTPaMMUPOBAHUS BEICOKOTO YPOBHSL.

BJIJICTh HaBBIKAMH MPOTPAMMHUPOBAHMSI CJIOKHBIX
ITOPUTMOB C UCITOJIb30BAHUEM CYIIECTBYIONTNX
MapagurM MPOrpaMMHUPOBAHUS M apXUTCKTYPBI
KOMITBIOTEPOB; HaBBIKAMU Pa3padOTKH AITOPUTMOB B
SI3BIKAX MPOTPAMMHUPOBAHHUS BEICOKOTO YPOBHSI.

1.4 Ocol0eHHOCTH peaM3alMu IUCHUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Hucuuruinaa (Monyiib) peanusyercs ¢ npumeHeaneM J0 u JJIOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: 1. [IporpammupoBanue

(1 xypc, nexrop bapanosa 1.B.) [DnekTponHsbIi 00pazoBarenbHbIid pecypc] / . B.
bapanosa http:// e.sfu-kras.ru/course/view.php?id=2722
2. IlporpammupoBanue (2 kypc, jekrtop bapanosa W1.B.) [DnexkTpoHHbIi

obpazoBarenbHbli pecype] / U. B. bapanosa. http:// e.sfu-kras.ru/course/view.php?id=2875.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCMCCT
Bcero, =
. 3aUeTHBIX
Bun yue6HO# paboThI e | 123
(akam.gac)
KonrakTHas padora ¢ 7,36 (265)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1,47 (53)
MIPAKTHYCCKUE 3aHATHS 5,89 (212)
CamocrosiTesqbHas padora 5,64 (203)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |2 (72)
(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. OcHOBBI TE€OPHHU MPOrPAMMHPOBAHMS U TEXHOJIOTHHU Pa3paloTKH NPOrpamMm

1. OcHoBHbIE NOHATUS UHOPMATUKHI U TEOPUU
IPOrpaMMUPOBAHUSL.

2

2. CpezctBa si3bIKa IPOrpaMMHPOBAHUS BBICOKOTO YPOBHSI.
BBenenue B s13bIk nnporpammupoBanust C++.

3. IlpocThie TUIIBI JaHHBIX U paboTa ¢ HUMHU. [lepemenHbIe
Y KOHCTaHThl. KoMInisAus v nHTEpIpeTanus MporpamMmm.

4. CTpyKTypHOE MPOrPaMMHUPOBAHUE U TEXHOJIOTHS
pa3paboTKu nporpaMM. JIuHeHbIe TPOrpamMMmBl.

5. CemuHap 1. 3HaKOMCTBO C OCHOBHBIMHU CPEJICTBAMHU
s3pIKa. CTPYKTypa MpOrpaMMBl.

6. Cemunap 2. OCHOBHBIE OIIEPaTOPbl U ONEPALIUU.
IIpocreiiias nuHeHas nporpaMmma.

7. Cemunap 3. Pabota c nepeMeHHBIMU U KOHCTaHTaMH
YHCJIOBBIX TUIIOB JaHHBIX. L{esible 1 BeleCTBEHHBIE THIIBI.




8. Cemunap 4. [IpeoOpazoBanue TuoB. Opranu3arms
BBOJIa ¥ BBIBOJA JAHHBIX.

9. Cemunap 5. PaboTa ¢ mepeMeHHBIMU ¥ KOHCTaHTaMH
CHMBOJIBHOTO THIIA.

10. Cemunap 6. PaboTa ¢ TOrH4ecKuM THUIIOM JaHHBIX.
Ornepaiiivi OTHOIIICHHS.

11. IIpaktrikyM Ha KoMmnbioTepe 1. TUIIBI JaHHBIX.
Onepanuu 1 BbIpRKEHUS.

12. IlpakTkym Ha kommnbroTepe 2. [IporpaMmsl ¢
JVHENHBIMU BBIYMCIUTEIbHBIMU AITOPUTMAMH.

13. CamocTrosTrenbHas padora

29

29

2. KoHCTpYKIIMH S3bIKA IPOrPAMMHPOBAHNS H AJITOPUTMbI 00pa

0O0TKM JAHHBIX

1. Oneparopsl ycioBHOTO BbIOOpa. PazBeTBistoniuecs
nporpamMmmel. JIoruueckue onepanuu.

2

2. Oneparops! HuKI0B. L{uKIIbI cO cCuéTunkom, ¢

HPEIYyCIOBUEM U TIOCTYCIOBUEM. 2
3. Oneparopsl nepesayul yIpasicHHUs. 2
4. Anroput™mbl 00paboTku naHHbIX. [locienoBarenbHbIN 1 )
OMHAapHBIN TTOUCK JTaHHBIX.

5. AJITOpUTMBI COPTUPOBKHU JJAHHBIX. 2

6. CemuHap 7. YCIOBHBIE ONEPATOPHI U PA3BETBIIAIOIINECS
nporpammel. Jloruueckue onepaunun. CocTaBHbIE
OTIeparopsl.

7. Cemunap 8. Pabota ¢ oneparopoM MHOKE€CTBEHHOTO
BBIOODA.

8. Cemunap 9. Lluknuueckue oneparopsl. L{ukibl co
CYETUMKOM, C IIPEYCIOBUEM U C IIOCTYCIIOBUEM.
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9. Cemunap 10. BnokeHHBIE IUKIIBI U ONEPATOPHI
nepexoja. Oneparopsl 3aBepIICHUS UTEPALUH, BBIXOAA U3
UKJIa U 0€3yCI0BHOTO Mepexoaa.

10. Cemunap 11. ITouck u 0oOpaboTKa TaHHBIX.
[MocnenoBarenbHBINA 1 OMHAPHBIN AITOPUTMBI TTOMCKA.
Peanu3zanus peKyppeHTHBIX BEIYUCICHUI Ha OCHOBE
IIUKJIOB.

11. Cemunap 12. CopTrpoBKa JaHHBIX. AJITOPUTMBI
COPTUPOBKH JJaHHBIX: ITy3BIPHKOM, IPSIMOTO BBIOODA,
IIPOCTBIX BCTABOK, OBICTPOM COPTUPOBKHU X0apa U METO/1a
[emnna.

12. IIpakTkym Ha KomnbroTepe 3. PasseTBisromuecs
IPOrpaMMBbl.

13. IIpakTrikyM Ha kommnbroTepe 4. [{luknuyeckue
HpOrpaMMEL.

14. IIpakTukym Ha kommnbroTepe 5. [IporpamMmel ¢
BJIOKEHHBIMHU IIUKJIAMH.

15. CamocTtosTenbHas padoTta

43

43

3. CiaoxHbIe TUNBI JAHHBIX

1. MaccuBbl JaHHBIX. ATTOPUTMBI 00PAOOTKH U

COpTHPOBKH MaccuBOB. [lonck B MaccuBe. 2
2. JIByMepHbIE U MHOTOMEpHbIE MacCUBbL. CTPYKTYPBHI. 2
3. OcHoBbl paboTs! ¢ pyHkIMsAME. [TapameTpsl QyHKINN. 5
JlokanbeHbIe U IMT00ATbHbBIE IEPEMEHHBIE.

4. PexypcuBHbBIE (DYHKITUH. 1
5. TekcroBble 1 OnHapHBIE (aiinbl. OpraHu3anus 10CTyma. )

BBo1 11 BEIBO/I TaHHBIX U3 (DAIIIOB.
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6. Cemunap 13. PaboTa ¢ 0THOMEpHBIMU MacCHBaMH
TaHHBIX. BBoM, BBEIBOI 1 00paboTka MaccuBoOB. HaxoxxneHue
xapaktepucTuk. [lonck 3HaueHunii. CopTupoBKa MaccuBa.

7. Cemunap 14. PaboTa ¢ AByMEpHBIMH MacCUBaMH
TaHHBIX. BBO, BBIBOJI, 00pabOTKa M HAXOKICHHE
xapakTepucThK. COpTUPOBKA CTPOK U CTOJIOIOB.

8. Cemunap 15. CTpyKTyphl JaHHBIX U MacCUBBI CTPYKTYD.
CunTtakcuc o0bsaBnenns. OOparieHue K moysiM. MaccuBebl
CTPYKTYp U paboTa ¢ HUMH.

9. Cemunap 16. Pabota ¢ TekCTOBBIMHU (aiiamH.
Opranuzanus goctyna. BBoa v BEIBOA TaHHBIX U3 (DaiiioB.
[IporpammHOe co3aHye HOBBIX (haiiioB.

10. Cemunap 17. PaboTa ¢ nBondHbIMHE (haiimamu.
OTKpBITHE, UTEHUE U 3alIUCh JaHHBIX. [lepeMenienne
yKazaress Mo3uiy B ¢aiine. dailoBbie MOTOKH.

11. Cemunap 18. Co3znanue u ucnoiab30BaHue QyHKIHIA.
OO0msBnenne u Be30B. [lapamerpsr ¢pyHkuun. JlokansHbie 1
r100aIbHBIE IEPEMEHHBIE.

12. IlpakTukym Ha KommbloTepe 6. PaboTta ¢ oqHOMEpHBIMU
MacCHUBaMH JIaHHBIX.

13. [IpakTukym Ha KommbioTepe 7. Paborta ¢ 1ByMepHBIMU
MacCHBaMH.

14. ITpakTukym Ha KommbioTepe 8. PaboTa co cTpokamu
CHUMBOJIOB.

15. Ilpaktukym Ha kommbioTepe 9. Co3nanue u
UCTIOJIb30BaHNe (QYHKIINH.

16. IlpakTukym Ha kommbioTepe 10. PexypcuBHbie pyHKINN
Y PEKYPCHUBHbBIE AJITOPUTMBI.

12




17. IlpaktrikyM Ha koMmnbiotepe 11. CTpyKTypbl JaHHBIX U
MAaCCHUBEL CTPYKTYP.

18. ITpakTukym Ha KomrbioTepe 12. Pabota ¢ TEeKCTOBBIMU
daitnamu.

19. TlpakTukym Ha kommbioTepe 13. PaboTa ¢ ABOUYHBIMU
daitnamu.

20. CamocTosiTenbHas pabota

19

19

4. JInnaMmuyeckne CTPYKTYPbI TaHHBIX M pad0Ta ¢ NaMATHIO

1. Ykazarenu u pabota ¢ mamsaThio. JluHaMudeckue

2
nepeMeHHble. JIMHaMu4eCcKe MaCCUBBI.
2. JIuHeliHble TUHAMUYECKUE CTPYKTYPHI. )
OpnHoOHanpapeHHBIE U IBYHAIIPABJICHHBIEC CIIUCKU.
3. HenuHelinble [UHAMUYECKUE CTPYKTYphl. buHapHbIe )
JEPEBbSL.
4. CunpHOBeTBsIIMECS NepeBbs. [lonck u copTupoBka )

JAHHBIX C TIOMOIIBIO iepeBbeB. [ padwl. Certu.

5. Cemunap 19. Pabota ¢ maMsThIO C TOMOIIIBIO
ykazarenen. Onepanun HaJ ykazareiasiMu. Onepauuu
paboThI ¢ MaMsIThIO. J[nHAMHUYECKHE TIEpEMEHHBIE.
JlnHaMHU4Y€eCKHE MacCHUBBI.

6. Cemunap 20. PaboTa ¢ TMHEHHBIMU TUHAMAYECKUMH
cTpykTypamu. OTHOHANPaBICHHbIEC CIIUCKU (CTEKH,
odepeu, KoJblla). JIByHanpaBieHHBIE CITHCKH.

7. Cemunap 21. buHapHbie U CUIIBHOBETBSIIUECS I€PEBBA.
JlepeBbs MOUCKA, BBIPAKEHUM, CEMAHTUYECKHE.
COanancupoBaHHbIe AepeBbs. B-nepeBbs.

8. IlpakTukym Ha komnbroTepe 14. Ykazarenu u
JTUHAMUYECKUE MAacCUBBI.
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9. IIpakTukym Ha komnberoTepe 15. JIuneitHbie
JTUHAMUYECKUE CTPYKTYPHI.

10. IIpakTukym Ha kommnbioTepe 16. bunapHbsie u
CHJIBHOBETBSIIMECS 1€PEBbSL.

11. CamocTosaTenpHas paboTa

22

22

12. Dx3ameH

5. O0beKTHO-OPHEHTHPOBAHHOE MPOrPAMMHUPOBAHME

1. OcHOBHBIC HOHATHS U MMPUHIUIIBI 00BEKTHO-

2
OPUEHTHPOBAHHOTO MOAXO/A.
2. Pabora ¢ ximaccamu 1 o0sexkTamu. O01acTH BUAUMOCTH )
MOJIEM U METOJ0OB KJIacca.
3. Meroauka u peanu3anus NPUHIUIIA HACIEI0BaHUS )
KJIaCCOB.
4. OnIMHOYHOE U MHOKECTBEHHOE HACJIEJOBAaHHE. 2
5. Mexanusm noiaumopdusma. [leperpyska pyHkiuit u )
oneparmii.
6. PanHee u no3Hee cBsi3bIBaHue. BuptyanbHblie QyHKIUY. 2
7. labnousl GpyHKIMIA 1 KIaccoB. bubaunoreka mabaoHOB. 2
8. Ilonb3oBarenbckue OubnuoTeku. MHuorogaiinonsie )
MIPOEKTHI.
9. KOMIIOHEeHTHO-OPUEHTUPOBAHHBINA U COOBITUHHBIN )

MOJIX0J] K pa3paboTKe MPOrpaMMHBIX MTPHIIOKEHUH.

10. Cemunap 22. PaboTa ¢ kaccamMu ¥ 00BEKTaMHU.
CuHTakcuc onucaHus moJjie 1 MeToAoB kiacca. Obnactu
BuguMocTu. Kornctpykropsl. ectpykrop. O0bsiBIcHNE
00BEKTOB M paboTa C HUMHU.
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11. Cemunap 23. HacnenoBanue kiaccoB. ba3oBbiit
(poauTeNnbCcKUit) Kace U MPOU3BOAHBIN (HOUEPHUIT) Ki1acc.
OauHOYHOE U MHOXKECTBEHHOE HacJIe10BaHHUE.

10

12. Cemunap 24. Pabota ¢ paznuyabsiMHA popMamu
nonumopdusma. [leperpyska pyHKuuit 1 oneparuii.
Buptyanbuble pynkuuu. Pannee u mo3aHee cBsi3bIBaHUE.
[MonmumopdHbIE KITacCHI.

10

13. Cemunap 25. Coznanue 1mabi0OHOB U MOJIb30BATEIIbCKUX
oubmmotek kinacco. [lapamerpsl mabnona. [IpocTpancTBa
UMEH.

14. Cemunap 26. KOMIOHEHTHO-OPHUEHTUPOBAHHBIN U
COOBITUIHBIHN MOIXO K pa3paboTKe MPOTrPaMMHBIX
MIPUIOKEHUH.

15. IlpakTukym Ha kommbioTepe 17. PaboTta ¢ kimaccamu u
00BEKTaMH.

16. IlpakTukym Ha kommnbroTepe 18. HacnenoBanue
KJIacCOB.

17. ITpaktukym Ha kommnbroTepe 19. Ileperpyska onepauuii
U QYHKIHII.

18. ITpakTrkym Ha kommnbroTepe 20. BupryansHbie
byHKUIMN.

19. IlpakTukym Ha kommbioTepe 21. Co3xaHue madIoHOB U
[I0JIL30BAaTEILCKUX OMOJIMOTEK KIaCCOB.

20. Ilpaktukym Ha komneroTepe 22. Co3nanue
IPOTPAMMHOTO MPUIOKECHHS Ha POpME € TTOMOIIBIO
KOMIIOHEHTHO-OPUEHTUPOBAHHOTO M COOBITUITHOTO
HOJIXO/IOB.

21. CamocTosiTenbHas pabora

90

90

15




22. DK3aMeH

Bcero

53

212

203

203
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10.

1.

12.

13.

14.

15.

16.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

bapanos C. H., bapanosa 1. B. [IporpammupoBanne Ha si3p1ike C++: yaeOHOE
nocobue(Kpacuosipck: COY).

Jlagope P., Ky3nenos A., Hazapos M., llIpara B. O6bexTHO-
OpUeHTUpOBaHHOE nporpammupoBanue B C++(Mocksa: [Tutep).
[TaBoBckas T. A. C/C++. [IporpamMupoBaHue Ha S36IKE BBICOKOTO YPOBHS:
y4eOHHK 1Sl By30B (MaructpoB u O6akanaBpoB)(Mocksa: [lutep).

bapanosa 1. B., bapanos C. H., baxxenosa U. B., Kyuynosa E. B., Tonkau C.
I'. OOBEKTHO-OPUEHTUPOBAHHOE TTporpaMMupoBanue Ha C++: yueOHUK AJis
CTYJIEHTOB, O0YYaIOIIUXCS MO0 HAMPABICHUSIM MOJrOTOBKU OaKaIaBpOB
"Maremaruka" u "[Ipuknannas maremaruka u nHpopmaruka'(KpacHosipck:
CoYy).

[Ipara C. A3bik nporpammupoBanus C++: nepeBoa ¢ anriuickoro( CaHKT-
[TerepOypr: InaCodt (DiaSoft)).

Hetiten X. M., [eiiren I1. 1. Kak nporpammupoBars Ha C++: iepeBoj ¢
anrmiickoro(MockBaNew Jersey: BUHOM).

Crpayctpyn b. luzaitn u aBomorus C++: [mepeBon ¢ anruiickoro|(CankT-
[TerepbyprMocksab.m.: ITutep).

Kepnuran b. V., Putuu J1. 361k nporpammupoBanusi C: [epeBo ¢
anrnuiickoro |(Cankt-IlerepOypr: U3narensckuii mom "Bunbsamc").

Bupt H., Uodde JI. 1O., IToamusaios /. b. ATroput™msl + CTpYKTYpbI
JAHHBIX = MPOTPAaMMBI: iepeBoj1 ¢ anrmiickoro(MockBa: Mup).

Bbyu I'., Pomanosckuii 1., AuapeeB @. O6beKTHO-OpUEHTUPOBAHHBIN aHATH3
U IPOEKTUPOBAHUE C MpUMepaMu MpuiioxkeHuit Ha C++: mep. ¢ aHrJ.
(Mocksa: bunom).

I'mymakos C. B., Koanps A. B., Cmupnos C. B. f3b1k nporpaMmmupoBaHust
C++: yueb. kypc(Mocksa: ACT).

[unar I'. [Monaenii cnpaBounuk no CH+FI. [Hunar(Cankr-IleTepOypr:
Bunbsamc).

Kopwmen T., Jleitzepcon Y., Pusect P., [lITaiin K., Kpacukos U. B., OpexoBa
H. A., Pomanos B. H., Kpacukosa 1. B. Airoputmsl: mOCTpOEHUE U aHATH3:
[yaeOHuk](MockBa: Bunbsmc).

Knyt /1. 3. UckyccTBo nporpammupoBanus: T. 1. OcCHOBHbIE aITOPUTMBI:
[yaeOHOoe mocobue] : [mepeBoa ¢ anrmiickoro|(Mocksa: M3narenbekuii joMm
"Bunbsamc").

Knyt 1. 9. UckyccrBo nporpaMmmupoBanus: T. 3. COpTUPOBKA U ITOUCK:
[yuebHoe mocobue] : [mepeBos ¢ anrmiickoro |(Mocksa: M3narenbckuii 1oM
"Bunbsamc").

bapanosa U. B., bapanos C. H., baxenosa U. B., Tonkau C. I
Nudopmaruka u mporpaMMUpOBaHHE: yueOHO-METOAMYECKOE Tocodue [as
npakT. u J1ab. padot s cryaentoB cruen. 010501.65 «IIpuknannas

maremaruka u napopmaruka», 010101.65 «Maremaruka» |(KpacHospck:
CoY).

17



4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1.  Cpena pa3paboTKu MpOrpaMMHOTO 00eCTIeueHUs Ha SI3bIKE 0OBEKTHO-
OpUEHTUPOBaHHOTO MporpammupoBanust Microsoft Visual Studio 2018 u
BBIIIIE

Microsoft Office 2007 u BbIie
OC Windows XP/7/8/10
Bbpayzep Google Chrome, Opera unu Mozilla Firefox

Cuctema qucrtanimonHoro ooydenust Moodle.

AN

4.3 UnTepHeT-pecypchl, BKIKWYaAsA NMPodecCHOHATIbHbIE 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1. He npenycmotpeno

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHoO-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYyLIEeCTBJICHHUS
00pa30BaTEJIBLHOIO MPOLeCcca MO AMCHHILIHHE (MOLYJII0)

[Tomerienue uist 3aHATUN JEKIIMOHHOTO TUTIA JOJKHO OBITH OCHAIIEHO
MYJIBTUMETUHHBIM MIPOSKTOPOM U MIEPCOHATHHBIMA KOMITBIOTEPAMHU C
YCTaHOBJICHHOU Cpeioi pa3pabOoTKU MPOTPaMMHOTO 00eCIIeUeHUsI Ha S3BIKE
00BEKTHO-OPUEHTHPOBAHHOTO MporpaMmmupoBanus Microsoft Visual Studio 2018
(u BeItie), Microsoft Office 2007 (1 BbIIIe), C BO3MOKHOCTHIO TIOJIKIIFOUEHHUS K
ceTy VIHTepHET, TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYO
Cpeay OpraHM3allMK ¥ CUCTEMY JTUCTAHIIMOHHOTO oOy4eHuss Moodle (s
MPero/aBaTeis).

[Tomemenust 1u1si CEMUHAPCKUX 3aHSATUH, TPAKTUUECKUX 3aHATHH U
CaMOCTOSITENTbHON PabOThI 00YUAIOIINXCSI TOJKHBI OBITh OCHAIIECHBI
NEPCOHATBHBIMU KOMIIBIOTEPAMHU C YCTaHOBIIEHHOM cpeioi pa3paboTKu
IPOrPaMMHOI0 00ECIIeUeHHs Ha sI3bIKE 00 BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoBanust Microsoft Visual Studio 2018 (u Beimie), Microsoft Office
2007 (u BBILLIE), C BO3BMOXKHOCTBIO MOJKIIOUEHUS K ceTu IHTepHeT, 10cTynoM B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTebHYI0 CPEly OPTaHU3alUU U CUCTEMY
TUcTaHImoHHoro o0ydenus Moodle (st kaxmoro oOydvarorierocs).
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OcBoeHue JAUCHUINIMHBI MHBAIWIaMH U JIMLIAMHU C OI'PaHNYCHHBIMU
BO3MOKHOCTAMU 310POBbA, B 3aBUCUMOCTHU OT HO3OHOFHﬁ, OCYHICCTBIISICTCA C
HCIIOJIb30BAHUEM CPCACTB 06y‘-I€HI/I$I O6H_[€FO H CIICHHUAJIBHOI'O HAa3HAYCHU .
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