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1. IlepeyeHb MUIAHMPYEMBIX

pe3yJbTaToB

00y4eHuUs

no AUCHUIIJIMHE,

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
CriocoOeH  TIOHMMaTh  TIPHHIHIIBI
paboTsI COBPEMEHHBIX Hcnonms3yer COBpPEMEHHBIC
NH()OPMAIMOHHBIX TEXHOJIOTHH W MHPOPMAIMOHHBIE TEXHOJIOTUH! u
OITK-2 NPOTPAMMHBIX CPEJICTB, B TOM HHCIE | x5 5 MIPOTPaMMHBIE CPEACTBA, B TOM HUHCIE
OTEYECTBEHHOTO IPOM3BOJACTBA, H ' OTEYECTBEHHOTO0  TPOM3BOACTBA,  IpHU
UCIIONB30BaTh HUX IIPU PELICHUH pemieHuH  3a7ad4  NpoecCHOHATBHOU
3ama4 npodecCroHaIbHOM JeSITeIbHOCTH
JIeSITETIbHOCTH
[TpumeHsieT cTaHAapThl, HOPMBI, NpaBUIIa,
Criocoben y4acTBOBaTh B | OIIK-4.1 TEXHUYECKYIO JIOKYMEHTALUIO B
pa3paboTke CTaHAapTOB, HOPM U poeCcCHOHANBHON JIESITENbHOCTH
OIIK-4 IOpaBUI, a TaKKe TEXHUYECKOM VYuyacTByer B pa3pabOTKe CTaHIapTOB,
JIOKyMEHTALIH, CBSI3aHHOU | OMK-4.2 HOPM M IIpaBWJ, a TaKXe TEXHHYECKOH
podecCHOHANBEHON ESITENEHOCTHIO ' JIOKyMEHTAIHH, CBSI3aHHON c
PO eCCHOHATBHON eI TETbHOCTHIO
WHcrannmmpyer nmporpaMMHOe oOecriedeHue
Criocoben nHcTamumpoBats | OITK-5.1 pPyet Tporp
COTJIACHO MHCTPYKLMUSIM
MIPOTrPaMMHOE u annapaTHoe
OIIK-5 KommyTtupyer ammapaTHOe obecriedeHre B
obecrnieueHne 111 HHPOPMAITHOHHBIX
OIIK-5.2 cocTraBe WHPOPMALTNOHHBIX u
1 aBTOMaTHU3UPOBAHHBIX CHCTEM
aBTOMATH3HPOBAaHHBIX CUCTEM
Criocoben pa3pabartbIBaTh OITK-6.1 Qopmanm3yeT 3amadyy H  Ipemaraet
AJITOPUTMBI u HIpOrPaMMBl, ) ITOPUTMHUYECKOE PELICHUE
TPUTOMIHBIC  JUIA  MPAKTHHECKOTO | oo oo IIpoexkTupyer mporpaMMHBIE NPOAYKTHI C
UCIIOJIb30BaHMs, IPUMEHSITh OCHOBBI ' NPUMEHEHHEM OCHOB MH()OPMATHKH
OIIK-6 nH}pOpPMaTUKU u
IPOrpaMMUpPOBAaHUS K 0 6
CYIIECTBIISIET a3paboTK u
MPOEKTHPOBAHUIO, OIIK-6.3 Y pasp Y
TECTUPOBaHHE MPOrPaMMHBIX IPOJYKTOB
KOHCTPYHPOBAHHUIO M TECTHPOBAHHIO
IIPOTPaMMHBIX ITPOJIYKTOB

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JIMCHUTUIMHBI (TIpaKTHKH),

MIPEAIECTBYIOIINE W3YYECHUIO

JIMCIIMIIINHBI, pe3yabTaThl

OCBOCHHSI KOTOPBIX HEO0OXOJIMMBI

JUIS OCBOCHHUS JIaHHOM

JIUCITUIIINHEI.

JMCIUIIIUHEI (HpaKTI/IKI/I), 1St | OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHUPOBAHHE,
KOTOpBIX pe3yﬂBTaTBI OCBOCHUS O3HaKOMUTELHAS ITPpaKTHKa, Tuner un CTPYKTYPBI
JIAaHHOU JUCLMIIINHBI OoynyT AlAHHBX

HEOOXOIUMEI, KakK BXOJIHbIC

3HaHHA, YMCHUA W BJIAJACHUA JIA
X U3YUCHUAI.

3. O0beM IUCHUILIMHBI

B 3a4YE€THLIX CIMHHIOAX C¢ YKazaHUEM KOJIN4YeCTBaA

aKaJeMHUYeCKHX YaCOB, BbIJCJECHHbIX HA KOHTAKTHYI padoTy 0o0y4amouierocs ¢
npenojaasaresemM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

o0y4yarierocst




OOumit 00bEM TUCHUILUIAHEI B 3.€. /4ac: 18 / 648

Buapl 3aHSTHIT, KX TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOM
®opma padoThI
obyueHus Jlexmun JlabopaTopusbie | IlpakTuyeckue CamocrosiTesbHAS o0y4arouerocs ¢
padoThI 3aHATHSA pabora npenoaaBaTeaeM
(uac)
Oou4Has 96 96 48 408 285

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBAaHHOE MO TeMaM (pa3gejsam) ¢
YKa3aHHeM OTBeJeHHOT0 HAa HUX KOJHYECTBA aKaJeMHYeCKMX 4YacOB M BHUIO0B
Y4eOHBIX 3aHATHH

dopma obyueHua: ouHan

Cemecmp: 1

OO0BeM TUCIUIUIMHBI B ceMecTpe 3.¢. /4ac: 6 /216
dopma NpOMEKYTOUHOM aTTeECTAlMN: JK3aMEH

Buapl 3aHATHIA, UX TPYA0EMKOCTb (Yac.) O01beM KOHTAKTHOI padoThI
Jexuun JlaGopaTopHbIe IIpakTHYyeckue CamocTosiTe1bHasA 00y4aIoIIerocs ¢ nNpenoaaBaTesieM
padoThI 3aHSTHS pabora (uac)
32 32 16 136 95

JleknmuoHHble 3aHaATUA (324.)
1. OCHOBBI IPOTPAMMMWPOBAHUSA HA SA3BIKE CHU {nexkuusi ¢ pazdoopom
KOHKpeTHBbIX cutyanuii} (44.)[1,2,3,4,8,9,11] 1.1 OcHOBHBIE ATalbl pEIICHUS 3a7a4 Ha
OBM. Kuznennslii nuka nporpamm. [loctanoBka 3agaun. Hucxopsinee u Bocxosiiee
npoekTupoBanne. AnroputMm. CrocoObl 3amucu anroputma. [Iporpamma Ha s3bIKe
BBICOKOTO YypOBHA. TecTupoBaHWe M oOTiagka mnporpamMm. HHrepdeiic mporpamm.
JIOKyMeHTHpOBaHUE
1.2 Twunsl BBIMUCIUTEIBHBIX MPOLECCOB: JIUHENHBIN, PA3BETBIAIOIIMICS, IUKINYECKAN
1.3 OcHoBHBIE 351eMeHTHI CH-ITPOTPaMMBbI
1.4 CrangapTHBIE TUIIBI JAHHBIX
1.5 OcHoBHBIE OnepaTopsl s13b1ka Cu
1.6 NuterpupoBaHHas cpena pa3padotku Cu-nporpamm
2. BBOA-BBIBO/J B CH. OIIEPALINUA B CH {nexkuusi ¢ pa3dopoM KOHKPETHBIX
curyauuii} (44.)[8,9,11,18] 2.1 OcHoBHbIE TUIIBI JaHHBIX B CH
2.2 Broga-BeiBoa B Cu. CtangapTHbie (yHKIIMU BBOJ1a-BBIBOJIA
2.3 Onepanuu B Cu
2.4 IlpuopuTtet onepanuii. [Topsiaok BeinoNHEHUs BbIpaxkeHuil. [IpuBeaeHre TUIoB
2.5 Pemienue 3a1a4u ¢ IMHEHHBIM aJTOPUTMOM
3. OIIEPATOPBI PA3BETBJIEHUS {aexkuus ¢ pa3dopoM KOHKPETHBIX
curyauuii} (44.)[8,9,11,18] 3.1 Vcnosusiit oneparop if. [lorstue dnaxka. YciaoBHas
onepanus «?:»
3.2 Oneparop nepexiatoueHus switch
3.3 Pemrenue 3a1a4 ¢ pa3BeTBISAIOMIMMCS aJrOPUTMOM




4. HMUKIIMYECKHUE OIIEPATOPBI {nexkumss ¢ pa300poM KOHKPETHBIX
curyanuii} (44.)[8,9,11,18] 4.1 Oneparop 1ukia ¢ npeayciopueM while

4.2 Omneparop 1ukia ¢ nocryciosuem do...while

4.3 Onepatop 1ukia for

4.4 Omnepatops! break, continue, goto

5. 3AJJAY C IUKIINYECKUM AJITOPUTMOM. BJIOKEHHBIE IUKJIbI
{i1Iekuus ¢ pa30opomM KOHKpeTHbIX cutyauuii} (44.)[8,9,11,18] 5.1 Hactuunaa cymma
psAa. 3HaKOIIEPEMEHHBIE PSIAbI

5.2 beckoHEYHOE CYMMHUPOBAHUE C 3aJJaHHOW TOYHOCTHIO

5.3 IleuaTs TabOIMII

5.4 BinoxeHHBIE IIUKIIBI

5.5 3agaun Ha nepedop

5.6 IIpumepbl HUKINYECKUX 3a/1a4

6. OAHOMEPHBIE MACCHUBBI {nexkuusi ¢ pa3dopoM KOHKPETHBIX CHTYyalMii}
(44.)[8,9,11,18] 6.1 OcHOBHBIC MOHATHS: MACCHUB, JIEMEHT, PAa3MEPHOCTh, KOJIUYECTBO
9JIEMEHTOB, 0A30BBIM THUII

6.2 O6bsBieHNEe MaccuBOB B CH

6.3 TunoBsle 3a1auu 10 00PaOOTKE OTHOMEPHBIX MACCHBOB

7. ABYMEPHBIE MACCHUBBI {nexkuuss ¢ pa3dopoM KOHKPETHBIX CHTyauMii}
(44.)[8,9,11,18] 7.1 JIBymMepHBIE MacCCUBBI

7.2 TunoBble 3a1a4u IO 00pabOTKE JBYMEPHBIX MACCUBOB

8. YKA3ATEJIA {siekuusi ¢ pa3dopoM KOHKpeTHbIX cutyauuii} (44.)[8,9,11,18] 8.1
[TonsTue ykaszarens

8.2 AnpecHsbie oniepanuu

8.3. Aapecnas apudmeTnka

8.4 JlunaMuueckoe pacnpeesieHne naMsaTy. [[uHaMuueckue MacCUBbI

IpakTuyeckue 3ansitus (164.)
1. OcHoBHbIe 3Tamnbl pa3padoTku nporpamMm. JIMHeHHbIH BBLIYUCIUTEIbHBIH
npouecc. {padora B ™Maabix rpynmnax} (24.)[1,8,9,11,18] Orambr paszpaboTku
nporpaMM Ha MOpUMEpe JHHEHHbIX mnporpamM. CTPYKTYpHBIE CXEMBbI JIMHEHHBIX
POrpaMM.
2. BBoa-BbIBO. {TpeHuHr} (24.)[8,9,11,18] bydepusnpoBaHHbIit 51
HeOydepu3upoBaHHbI BBOA-BBIBOA. [IprMepbl HCTIOIb30BaHUS CTAHAAPTHBIX (PYHKIIUMA
BBOJ1a-BbIBOJ1a. [IprMephl ucnonp3oBanus crnenudukanuii popmara.
3. PasBerBiasilOIMiACA BbIYUCIUTEIbHbIN mpouecc. {rpeHunr} (24.)[8,9,11,18]
CTpyKTypHBIE CXEMbI Pa3BETBISIOMIUXCA MporpamMm. [IpuMepbl UCIOIB30BaHUS
dnaxka. [Ipumepsl pernieHus 3a1a4 ¢ pa3BETBISIIOIIUMCS aITOPUTMOM
4. Iukauyeckuil BbIYMCJIUTENbHBIH mpouecc. {rpeHuHr} (24.)[8,9,11,18]
CTpyKTypHBIE CXEMbl UUKIMYECKHMX Tmporpamm. llpumepsl pemieHus 3amad ¢
HUKJINYECKUM AJITOPUTMOM.
5. AaroputM 0eCKOHEYHOr0 CyMMHPOBAHHUSI € 33JaHHOM TOYHOCTHK). {TPEHHHI}
(24.)[8,9,11,18] Yactuunas cymma psiga. beckoneunast cymma psiga. Opranuszanus



PEeKyppeHTHbIX  BbluMcieHud. [lpumepbl pemeHuss 3agadu Ha  OECKOHEUYHOE
CYMMHPOBAHHE C 3aJaHHON TOYHOCTBIO.

6. TumnoBble 3amaum mno o00padoTKe OJIHOMEPHBIX MACCHMBOB. {TPEHMHI}
(24.)[8,9,11,18] Ilpumepsl pemieHus 3amad 1Mo 0OpabOTKE OJHOMEPHBIX MAaCCHBOB.
CopTHUpoBKa MacCHUBOB.

7. TumoBble 3agauM 10 00padOTKe JABYMEPHbIX MAaCCHMBOB. {TPEHMHI}
(24.)[8,9,11,18] IIpumeps! peuienus 3aaa4 Mo 00pabOTKe JBYMEPHBIX MAaCCHUBOB.

8. Ykaszareau {rpenunr;} (24.)[8,9,11,18] IIpumeps! pemienns 3ama4 ¢ OJHOMEPHBIMU
JUHAMUYECKUMHM  MaccuBaMu. [lpumepsl  pemieHuss 3amad ¢ ABYMEPHBIMU
JTUHAMUYECKUMH MAaCCUBaMHU.

JlaGopaTopHbie padoTsbl (324.)
1. UuTerpupoBanHasi cpejaa mnporpaMMupoBaHus. {padora B MajbIX Ipynmnax}
(44.)[2,3,4,5,9,18] CrpykTypa KOMIIBIOTEPHON CETHM YHHBepcutTera. lcmonab3oBaHue
COBPEMEHHOM Cpe/ibl MPOrpaMMHUPOBAaHUS JUIsl pa3paboTku mporpamm. WHcTamuisims
Cpenbl MPOrpaMMHPOBAHUS W KOMMYyTaIusi ammapartHoro obOecrnieduenus. OCHOBHBIC
3Tanbl paboThl B MHTETPUPOBAHHOM Cpejie.
2. JIuHeiiHbI BBIYMCJAUTEIbHBIN nmpouecce. {TBopYeckoe 3ananue} (44.)[8,9,11,18]
Pa3paboTka CTPYKTYpHBIX CXE€M B COOTBETCTBHM CO CTaHIAapTaMd, HOPMaMH H
npaBwiamu. Pa3paboTka JMHEHHBIX aIrOpuTMOB U mporpamm. IIpoextupoBanue,
KOHCTPYUpPOBAaHHE M  TECTUPOBAHWE JIMHEWHBIX mporpamm. Hcmonb3oBaHue
CTaHAAPTHON OMOIMOTEKN MAaTEMAaTUYECKUX (DYHKIIHMM.
3. Pa3BerBiasiiomuiicsi BBIYHCIUTENbHBIN mnpouecc.(44.)[8,9,11,18] Paspabotka
Pa3BETBIISIIONIMXCS AJITOPUTMOB M TiporpaMm. IIpoekTupoBaHue, KOHCTPYUPOBAHUE U
TECTUPOBAHUE PA3BETRIISIOMIMXCS IPOTPaAMM.
4. llukauyeckuil  BbIYNCJIUTEIbHbIH  mnponecc.(44.)[8,9,11,18] PaszpaboTtka
HUKJINYECKUX aIrOPUTMOB U mporpamm. lIpoekTupoBaHue, KOHCTPYHPOBAaHHE H
TECTUPOBAHHE UHUKJIMYECKUX TMporpamm. Hcmnonb30BaHWE MOpOrpaMMBbI-OTIIaI4UKa,
BCTPOEHHOM B Cpely IpOrpaMMHUPOBAHMUS.
5. beckoHeyHOoe CyMMHpPOBaHHME ¢ 3aJaHHOM  TOYHOCThHIO. Ilewarhb
Tadanu.(44.)[8,9,11,18] PaszpaboTka anropuTMOB W MPOTPaMM C HCIIOJIb30BAHUEM
BIIOKEHHBIX IUKJIOB. [IpoekTrpoBaHne, KOHCTPYUPOBAHUE U TECTUPOBAHUE MPOTPAMM,
peaTM3yIONINX AJITOPUTMBI OCCKOHEYHOTO CYMMHPOBAHUSI C 3aJaHHOW TOYHOCTHIO U
BBIBOJIA TAOJIHII.
6. OnHomepHble MaccuBbl.(44.)[8,9,11,18] Pa3paborka anropuT™MOB W HpPOrpamm,
COJICpKaIllUX OJHOMEpPHbIE MaccuBbl. [IpoekTupoBaHHME, KOHCTPYUPOBaHUE U
TECTUPOBAHKE MIPOTPaMM, COAECPKAIINX OJHOMEPHBIC MACCHUBBHI.
7. JiBymepHble MaccuBbl.(44.)[8,9,11,18] Pa3pabGoTka ajnropuTMOoB U TpPOrpamm,
COAEpKAIlUX JBYMEPHbIE MaccuBbl. [IpoekTUpoBaHWE, KOHCTPYMPOBAHUE W
TECTUPOBAHUE IIPOTPaMM, COAEPKAIINX IBYMEPHbIE MACCUBBI.
8. Vkazaresm. Jlunamuueckoe  pacnpenesenue  namsatu.(44.)[8,9,11,18]
Hcnonb3oBanue ykazareneid. PaspaboTka airoputMoB U MpOrpamM, COJEpIKAIIUX
JUHaMHU4YeCcKrue MaccuBbl. [IpoekTupoBaHne, KOHCTPYUPOBAHUE U TECTUPOBAHHE



IIporpamMm, COACPKAIMUX TUHAMNYICCKHC MAaCCHUBBI.

CamocrosiTesibHast padora (1364.)
. lloaroroBka k npakruyeckum 3ansaTusam(164.)[1,8,9,11,18]
. IloaroroBka k 3amure JadoparopHbix pador.(164.)[1,8,9,11,18]
. lloaroroBka k jgadoparopusiM padoram(324.)[1,2,3,4,5,8,9,11,18]
. [loaroroBka k Jekuusam.(84.)[1,8,9,11,18]
. Boimosinenue pacyernoro 3aganusi(284.)[7,8,9,11,18]
. lloaroroBka Kk caave s3x3amena(364.)[1,8,9,11,18]

NN A W N -

Cemecmp: 2
O0BeM JUCHUIUIUHBI B cCEMeCTpe 3.€. /yac: 6 /216
dopma NpoOMEKYTOUHOM aTTecTauuu: JK3aMEH

Buabl 3aHsiTHH, X TPYA0EMKOCTB (4ac.) O0beM KOHTAKTHOM padoThI
Tlexiun JlabopatopHubie | IIpakTHyeckue CaMocTosiTeIbHASA 00y4aKo1IIerocs ¢ npenoaaBareeM
paGoThI 3aHATHS padora (4ac)
32 32 16 136 95

JlekunoHHble 3aHsATHA (324.)
1. CTPOKH B CH {nexuus ¢ pazdopoM KOHKpeTHbIX curyauuii} (44.)[8,9,11,18]
1.1 MaccuBsl u yka3arenu
1.2 MaccuBbl, yKa3aTenu U CTPOKH
1.3 MaccuBbl CTpOK
1.4 MHOroMepHbIE MAaCCUBBI U yKa3aTEIN
2. CTAHAAPTHBIE ®YHKIIUU JISA PABOTBI CO CTPOKAMM {neknus ¢
pa30opoM KOHKpPeTHBIX cutyauuii} (44.)[8,9,11,18] 2.1 dyukiuu 06pabOTKH CTPOK
2.2 TunoBsle 3a1a4u 110 0OPabOTKE CTPOK
3. MIPOU3BOJHBIE THUIIbI (CTPYKTYPbI, OBBEJIMHEHUS) {nexums c
pa300poM KOHKpPeTHbIX cutyauuid} (44.)[8,9,11,18] 3.1 CtpykTypsl (3anucn)
3.2 O0benuHeHus
3.4 [lepeMeHHBIE CTPYKTYpPHI
3.5 MaccuBsl CTPYKTYp
4. HIOANMPOI'PAMMBI B CHU {nekuusi ¢ pa3doopoM KOHKPETHBIX CHTyauMii}
(44.)[8,9,11,18] 4.1 TexHonorus MOIyIbHOTO ITPOTPAMMHUPOBAHUS
4.2 Knaccudukauusa MoayJien
4.3 Onpenenenue u onucanue ¢pyHkuuii B Cu
4.4 YupaBneHue BUAUMOCTbIO QyHKLIUN
4.5 Boi3oB @yHk1uii. Bo3Bpalenue pesybrara
4.6 Ilepenaua mapaMeTpoB
4.7 Ilepenada MacCHBOB B KaYECTBE I1apaMETPOB
4.8 CBs13b PyHKIIMHN U3 pa3HbIX (ailioB

4.9 JlokanpHbIE U IJ1I00aJIbHBIE TaHHBIE _
5. JOHOJHUTEJBHBIE BOSMOKHOCTH ®YHKIINUA. KJIACCBbI




IHAMATHU {nexkuusi ¢ pa300poM KOHKpeTHbIX curyaumii} (44.)[8,9,11,18] 5.1
PexypcuBnble hyHKIIMH

5.2 OyHKIMH C TEPEMEHHBIM YUCIIOM TapaMeTpoB

5.3 ®ynsk1ms main() — epeaada nmapaMeTpoB U BO3BPAIIICHHUE pe3yiIbTaTa

5.4 Tlepenaua uMeHn (PyHKIMK B KaYECTBE MapaMeTpa. YKazareiab Ha (QYHKIHUIO

5.5 Knaccel mamsitu

6. ®PAWJIDBI {1ekuusi ¢ pa36opoM KOHKPETHBIX cuTyanmii} (44.)[8,9,11,18] 6.1
DaiIbl ¥ MOTOKU

6.2 OnpeneneHrue NOTOKa

6.3 CTaHIapTHBIE U HE CTAaHIAAPTHBIC OTOKHU

6.4 TeKCTOBEIE U IBOUYHBIE IIOTOKHU

7. OCHOBHBIE 3TAIIBI PABOTBI C ®AMJIAMHU (C HIOTOKAMM) {nexuus ¢
pa300poM KOHKpeTHbIX cuTyanuii} (44.)[8,9,11,18] 7.1 Onpenenenue daitna

7.2 OTkpeiTHE (aitna

7.3 UteHue u 3anuch

7.4 3akpbiTue (aiina

7.5 JlomosmauTensHbIe GYyHKIIUN PabOTHI ¢ (aitiiamu

7.6 Ilpumepsl opranu3anuu padboThI ¢ (aitmamu

8. METOAO0JIOT NN CTPYKTYPHOT'O n OBBEKTHO-
OPUEHTUPOBAHHOI'O MHNPOI'PAMMUPOBAHUS(44.)[8,9,11,18] 9.1
TexHoJIOTUsl CTPYKTYPHOTO IMTPOTpaMMUPOBaHUS

9.2 TexHonorusi 00bEKTHO-OPUEHTUPOBAHHOTO IPOIPAMMUPOBAHHUS

IIpakTuyeckue 3ausitus (164.)
1. Crpoxkn(24.)[8,9,11,18] IIpumepsl pemieHusi 3agady C CUMBOJBbHBIMHU MacCHBaMM.
[Ipumeps! pemieHus 3aa4 ¢ UCTOJIb30BAHUEM CTPOK.
2. Crangaprablie GpyHKOHHM 00padOTKH CTPOK(24.)[8,9,11,18] IIpumepsl peuieHus
3a/1a4y C UCTMOJb30BaHUEM CTaHAAPTHBIX (PYHKIINI 00pabOTKH CTPOK.
3. MaccuBbl, CTPYKTYpPbI, 00bequHeHus(24.)[8,9,11,18] [Ipumepsl penienus 3agad c
UCIIOJIb30BAaHUEM MACCHBA OOBIYHBIX CTPYKTYpP, OOBEAMHEHUN M MAacCHBA MEPEMEHHBIX
CTPYKTYD.
4. Oynknun(24.)[8,9,11,18] I[Ipumepsr mporpamm ¢ GyHKIHUSIMH, BO3BPAIIAOITIMHU
3Ha4YeHue 1o omneparopy return. [Ipumeps! mporpamMm ¢ PyHKIUSIMU, BO3BPAIIAIOIIUMHU
pe3yabTarT Mo CIUCKY MapamMeTpoB.
5. ®@yukuuu. Opranmszanusa MeHo0(24.)[8,9,11,18] MoaynsHas CTpyKTypa
porpaMMbl Ha MPUMEPE peaau3aluu KypcoBoro npoekra. OpraHuzaiys B Iporpamme
JIMaJIOTOBOT'0 MEHIO.
6. daiinbi(24.)[8,9,11,18] Ilpumepsl pemieHusi 3amad ¢ UCMOJIb30BaHUEM (HaiJIOB.
Pazpabotka yHkiuii co3nanus ¢aitna, Beioja (aitna, o0padboTku daitna.
7. CranaapTusanuss W JOKYMEHTHPOBAaHHUE, CBSI3aHHbIE C NPO(ecCHOHAIbHOMI
nAesiTeJIbHOCTHI0(24.)[6,8,9,11,18] Ilpumenenne u pa3paboTka CTaHIAPTOB, HOPM,
IpaBWi, a TaKKe TEXHUYECKOW JOKYMEHTAIMH, CBA3aHHBIX C MpodeccCHOHaIbHOMN
NEATEIbHOCTHIO.



8. BBengeHne B 00bEKTHO-OPHEHTHPOBAHHOE NporpaMmMupoBanue(24.)[8,9,11,18]
[Ipumepsl pelieHrs NpOCTENIINX 3a4a4 C UCIIOJIb30BAHMUEM KJIACCOB.

JlabopaTopHbie padoTsl (324.)
1. Ctpokn(44.)[8,9,11,18] Pa3paborka anropuTMoB 1 IIporpaMm I1mo o0pabOTKe CTPOK.
[IpoexTupoBanue, KOHCTPYUPOBAHKUE U TECTUPOBAHUE TIPOTPAMM 1O 00paOOTKE CTPOK.
2. MaccuB cTpox(44.)[8,9,11,18] Pa3paboTka anropurMoB U Mporpamm, COJAEpKAIUX
MaccuBBl CTpPOK (TekcT). IIpoexkTHpoBaHHMe, KOHCTPYUPOBAaHUE U TECTUPOBAHUE
porpaMm, CoJiepKalluXx MacCUBBI CTPOK.
3. MaccuB crpykryp(44.)[8,9,11,18] Pa3paboTka ajroputMOoB U MPOrPaMM,
COJICpKAIllUX  MAacCUBBI  CTPYKTyp. IIpoekTupoBaHue, KOHCTPYMPOBAHHE W
TECTUPOBAHUE MIPOTPaMM, COAEPKAIINX MACCUBBI CTPYKTYP.
4. ®Oynxknun(44.)[8,9,11,18] PazpaboTka aaropuTMoB U TIpOrpaMM, COJEp KaIuX
¢bynkuuu. IIpoekTupoBaHue, KOHCTPYHpPOBAHME U  TECTHUPOBAHUE MPOrpaMM,
cozepxKaimmx QyHKIUH.
5. Opranm3zauuss MeHw. Pa3zpaborka auasorosBpix mnporpamm(44.)[8,9,11,18]
PazpaboTka anropuTMOB W MpPOTrpaMm, COJAEPKAIIMUX 3JIEMEHThl MEHI0 M JHAJIOra.
[IpoexkTpoBaHue, KOHCTPYMPOBAHME M TECTUPOBAHUE MPOTrpaMM, PEaTU3YIOMINX
JUAJIOT C MOJIb30BaTEIIEM.
6. dDaiiabl (moTokm)(44.)[8,9,11,18] PazpaboTka anropuT™MOB © TPOTpaMM,
cojepkaiux paoory ¢ ¢gainamu. [IpoekTupoBaHue, KOHCTPYUPOBAHUE U TECTUPOBAHUE
porpamMm, cojepkamiux padoty ¢ ¢gainamu.
7. ®aiiabl. TBopueckue 3axaun(44.)[8,9,11,18] PazpaboTka anropuTMoB U Iporpamm,
comepkammx padoTy ¢ ¢ailaMM M HUMEIIHUX TBOPYECKYIO COCTABIISIOULYIO.
[IpoexkTupoBaHre, KOHCTPYUPOBAHKUE U TECTUPOBAHKE MPOTPAMM, COJEPKAIIUX PaAdOTy
¢ ¢daiiamMu 1 UMEIOUUX TBOPUYECKYIO COCTABIISIONIYIO.
8. CrpykTypHOE 7 00bEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue(44.)[8,9,11,18] PaspaGoTka anroputMOB M IIPOTpPaMM,
coaepkamux  kiaccel. [IpoekTupoBaHue, KOHCTPYUPOBAaHHE U  TECTUPOBAHUE
MPOCTEHIINX MPOrpamMM, COACPKAIINUX KIIACCHI.

Kypcosbie padorsi (04.)
. KypcoBoii mnpoekrt(0,4.)[6,8,9,11,18] Vcnonb3yss TEXHOJOTHIO CTPYKTYPHOI'O
POTrPaMMHUPOBAaHMSI M SI3BIK TporpammupoBaHusi Cu, pa3paboTaTth MNPOTPAMMHBIN
IPOIYKT I PEIICHUS ONPENeJICHHOW 3amadd corjacHo 3amanuio. OOecreyuTh
CaMOJIOKYMEHTHPYEMOCTh TIPOTPAaMMHOTO KOJa. B COOTBETCTBHMHM CO CTaHIapTaMH,
HOPMaMH W MPaBHUJIaMH, CBSI3aHHBIMU C TTPO(PECCHOHATILHON ACATEIBPHOCTHIO, 0(POPMUTH
JIOKYMEHTAITUIO Ha TTPOBEJICHHYIO pabOTy B BHJIC OTUYETA.

CamocrositesibHas padora (1364.)
1. lloaroroBka K 3ammure JadopaTopHbix pador(84.)[8,9,11,18]



2. IloaroroBka k npaktudeckuMm 3ansaTusam(84.)[8,9,11,18]
3. IloaroroBka K JadopaTopubiM padoram(244.)[8,9,11,18]
4. IloaroroBka k jJexkuusam(84.)[8,9,11,18]

5. BoinoJjiHeHHue KypcoBoro npoexkra(524.)[6,8,9,11,18]

6. IloaroroBka Kk caauve 3x3amena(364.)[8,9,11,18]

Cemecmp: 3
O0BbeM TUCHUIUIUHBI B CEMECTpe 3.€. /yac: 6 /216
dopma MPOMEKYTOUHOM aTTecTauu: IK3aMeH

Buabl 3aHsTHH, HX TPY10EMKOCTBD (4ac.) O0BbeM KOHTAKTHOI padoThI
Jlekun JlaGopaTopHbIe IIpakTHyeckue CamocTosiTe1bHAsA 00y4aroIIerocs ¢ NpenoaaBaTeieM
padoThI 3aHATHSA padota (1ac)
32 32 16 136 95

JlekunonHnple 3aHATHA (324.)

1. Cucrema ynpasJenusi Bepcusimu (Version Control System (VCS) uan Revision
Control System) {sieknusi ¢ pa30opoM KOHKpeTHbIX cutyanuii} (14.)[12] YTo Takoe
KOHTPOJIb BepcHil, W 3adyeM oH HyxeH. HWcropus passutus VCS. Git u ero
JIOTIOJIHUTEIIbHBIE CEPBUCHI.
2. AOcrpakTHblii THN JgaHHbIX (AT/l) {nexkuuss ¢ pa3dopoM KOHKPETHBIX
curyaumii} (14.)[10,13] "AO6cTpaktHocTs" u "aOctpakuus'. Uto takoe AT/, ero
uHTepdeiic U BHyTpeHHEe mpejcTaBieHue. UTo gaeT mporpamMMUCTy HCIOJIb30BAaHUE
AT/. IIpouenypuoe nporpammupoBanne U AT/[. Ctpyktypsl s3pika C Kak ofHa W3
peanuzaruit AT/l u npoGnembl Takoi peanuzanuu. Mpen oObeIWHEHHS TaHHBIX M
JeUCTBUN HaJl HUMU.
3. Beegenue B OOII (O0bexTHO-OpuenTHpoBanHoe IIporpammupoBanme) c
npumepamu Ha C++. {ekuusi ¢ pa3dopoM KOHKpeTHbIX curyaumi} (24.)[10,13]
OcHoBHass wuaess OOBEKTHO-OPUEHTUPOBAHHOTO  MporpammupoBanus.  Kiaccsl,
IK3eMIUIIpbl U 00BeKThl. MHKancynsamus u cokpbithe. Kmaccel u o0bekThl Ha CH++.
Accorumarus, KoMrno3unus u arperamus (¢ npumepamu Ha C++). JlepeBo (mmm rpad)
00bekToB. A3bik UML. Jluarpamma kinaccoB UML.
4. SI3pIKk Java M OCHOBHBbIC peajM3yKIIHe ero TeXHOJOTuH. {JIeKIHA ¢ pa3dopom
KOHKPeTHbIX cutyaumii} (24.)[10,14] OcHoBsl s13b1ka Java (baitt kox Java, JVM, JDK,
JRE). OcHOBHBIE BO3MOXKHOCTH U UJeu. Kinacchl, 00bEKThl U 0ObEKTHBIE IEPEMEHHBIE.
5. SI3pik C# M OCHOBHBIC peajM3yIOLIHe ero TEeXHOJIOIHMH. {JIeKUHMs ¢ pa3dopom
KOHKpeTHbIX cutyamuii} (24.)[10,11,15] OcnoBel s3bika C# (  C-mogoOHbIN
cuntakcuc, NET Framework, CLR, CIL). OcHoBHble BO3MOXXHOCTH U ujeu. Kiaccel
(CCBUTOYHBIC THUIIBI) U CTPYKTYPHI (3HAUUMBIC THIIBI).
6. Co3nanve W YHMYTO:KeHHE O0OBEKTOB, KOHCTPYKTOPbI M JeCTPYKTOpPHI (¢
npumepamu Ha C++, C# u Java). {ylekiius ¢ pa300opoM KOHKPETHBIX CHUTyaIlWii}
(34.)[10,11,13,14,15] UYto Takoe KOHCTPYKTOPHI W IS 4YE€ro OHHM HEOOXOJHMBI.
Konctpykropel 1o ymonuanutoo. Co3naHue KOHCTPYKTOpOB. HMHHIIMANU3aTopsl
00beKkTOB. CHUCKM WHUIHAIW3ATOPOB 4WIEHOB. KOHCTpYKTOpBHl KOmui (MeEIKoe H
riryookoe kornmpoBanue). KoHcTpykTops! epemernieruss. OOmuii mopsiiok padoTh
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koHcTpykTOopa. Jlectpykropsl, Finalize, onepatop delete u cbopka mycopa.

7. Oco0eHHOCTH peanu3alu¥ HEKOTOPbIX PACIHPOCTPAHEHHBIX NPOrPAMMHBIX
KOHCTPYKIUii Ha sa3pikax C++, C# m Java {lekuusi ¢ pa3dopoM KOHKPETHBIX
curyaumii} (34.)[10,11,13,14,15] IIpoctpanctBo wmeH u makeTbl; OCOOEHHOCTH
s3p1koB C++, Java u C# nipu paboTte co cTpoKamu;

PaGota ¢ OJHOMEpHBIMHU W MHOTOMEPHBIMH MAacCHUBAMH, OCOOEHHOCTH pPabOTHI C
MaccuBaMu 0O0BekTOB; Ilepenaua mapamMeTpoB U BO3BpaT pe3yjbTara MpPHU BBI30BE
noANporpamMM, 0COOEHHOCTHU Tiepeaun 00BEKTOB B KauecTBe mapameTpoB; Ileperpyska
(GyHKUUNA U ONIEpaTOPOB;

Omneparop this, 4To 3TO Takoe W sl 4ero oH HykeH; JpyXecTBeHHbIC (YHKIIUU U
JPYECTBEHHbIE Kiacchl; CTaTUYECKUE MOJIsl U METO/IbI, YTO 3TO TAKOE U KaK pabOTaroT;
[Teperpy3ka onepaTtopa npucBanBanus; OnIMOKU BpeMEHU BITIOJIHEHHUS, UCKITIOUEHHUS,;
8. HacaenoBanue  {lekmusi ¢  pa3dopoM  KOHKPETHBLIX  CHUTyallMii}
(44.)[10,11,13,14,15] UYto Takoe HAcICAOBAaHHE M YEM OHO II0JiIe3HO. ba3oBbIli u
NpOU3BOJIHBIN Kiacc. OJIMHOYHOE W MHOXKECTBEHHOE HacleJoBaHue. TpaH3UTUBHOE
HacjaeJOBaHUE MW Hepapxus HaciaeaoBaHus. Kak 3t1o oroOpaxkaercs Ha UML-
auarpaMMe KiaccoB. UTO He HacleayeTcs MPOM3BOAHBIMHU KjaccaMu OT 0a30BOTO.
Bunumocts u noctynaocts. Moaudukarop protected. Ilepeonpenenenue peanuzanuu
0a30BOTr0 KJ1acca, KOraa MOKHO 3TO JIeJiaTh, M KOTJa 3TO JiejaTh o0s3aTenbHo. HesiBHOE
HacnenoBanue. llpengoTBpamieHue npanbHeimero HaciaegoBaHusa. IIpaktuueckue
npumepsl Ha C++, C# u Java: [Iponecc co3ganus 6a30BOro Kjacca v €ro Npou3BOIHBIX
KJIACCOB.

9. Iostumopdu3sm -ogHa u3 Tpex ocHOBHBIX nmapaaurm OOII {iexkuust ¢ pazdéopom
KOHKpeTHbIX cutyaumii} (44.)[10,11,13,14,15] Yro takoe nomumopduszm. B kakux
ciyyasix OOBEKTHl MPOU3BOJHOTO Kiacca MOTYT 00paldaThiBaThCAd KakK OOBEKTHI
0a30BOro Kjacca M 3a4eM OTO HYXKHO. AOCTpakTHbIe W BHUPTYaJbHbIE METOJBI.
AOcTpakTHbie 0a30BbIe KJAacCchl, WHTEpPPEHCHl M HX peanuzanus. BupryanbHbIN
JNECTPYKTOP U BUPTyalibHOE HacienoBanue B C++. [Ipaktuueckue npumepsl Ha C++, C#
u Java:Pa3paboTka aOCTpakTHBIX 0a30BBIX KJIACCOB U UX MPOU3BOIHBIX KJIACCOB.

10. HIadsoubl (templates). O600mennoe nporpammupoBanue(Generics). {Jieknus
¢ pa30opoM KOHKpeTHbIX cutyamuii} (24.)[10,11,12,14,15] [laGnousl GyHKIUNA U
kiaccoB (template) nHa C++ ; O600IIeHHBIE METOIBI U KJacchl (generics) Ha Java u C#;
Jleneratel Ha C#.

11. IIpumepsl npumedHenuss OQOIIL. Yacts 1. {1ekuusi ¢ pa3dopoM KOHKPETHBIX
curyanmii} (34.)[10,11,13,14,15] Vcnons3zoBanue Oubnamoreku STL nHa CH++,
KOHTEUHEP, UTEepaTop, aIrOpUTM, AOMOJHUTEIbHbIE KOHTCHHEPHl U (PYHKIIMOHAIBHBIN
00bekT. COPTHPOBKA M MOUCK C MPEAUKATOM IS KOHTEMHEpa ¢ o0beKTaMu 6a30BOT0
Y TIPOM3BOJIHOTO KJIACCOB.

Komneknmuu nHa Java uw C#. Peamuzamus untepdeiicoB IComparable, IComparer.
O6oOmennpie  KoJuekiuu. YUrtenwe w3 (daila W 3anuck B (ailmn  0OBEKTOB.
Cepuanuzanus.

12. Ilpumepnst npumenenusi OOII. Yacrs 2 (GUI). {nekumsi ¢ pazdoopom
KOHKPeTHbIX cutyanuii} (54.)[10,11,13,14,15,16,17] OGcyxnaeTcs peanu3aius IATH
GUI npunoxxenwnii Ha pazabix mwiargopmax (Qt, Windows Form C++, Windows Form
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C#, Java Swing, Android). B mporpammax HCHOJB3YIOTCS 3JIEMEHTHI BBOAA (CTPOKHU
BBOJIa, HAJIUCH, KHOIKH, MEHIO, CIIMCKH, TaOJMIIbl), TJIAaBHAsI W BCIOMOTAaTEIIbHbBIC
dbopMbI, NUATOTOBBIE OKHa, a Takke pabota ¢ rpadukod (3arpy3ka H BBIBOJ
M300paKeHUs, TPeoOpa3oBaHNE H300paXEHUS TO OTIACIBHBIM TOYKAM, PHUCOBAHHUE
T€OMETPUYECKUX (QUTYp U aHUMAITUSA).

IIpakTnyeckue 3ansatus (164.)
1. KII. Bbi6op TeMbl 1 MIOCTAHOBKA 3aauM. {pa3padoTka npoekrta} (24.)[6] Bridop,
(GopMyIMpOBKa TEMbI KypCOBOIO IPOEKTAa M €€ COIJIaCOBaHHWE C MPEroJaBaTesIeM.
dopmupoBaHuEe TPYII pa3pabOTUMKOB (€Cau MpearnojiaraeTcs rpynmnoBas pa3padoTka
npoekTta). O030p npeaMeTHoi obnactu (B mucbMeHHOM Buje). [locraHoBka 3amauu (B
NUCbMEHHOM BuU/Je). Pe3ynbrarom paboThl OyJ€T MUCbMEHHBIN OTYET KOTOPBIA CTaHET
nepBoit yacTero oTyeTa 1o KII.
2. KII. IIpoextupoBanme {pa3padorka mnpoekrta} (64.)[6] HMcrons3ys Tak
Ha3bIBaEMOE '"HUCXOISAUIEE MNPOCKTUPOBAHUE", OMNpeAeNsieTcs AeTalbHas CTPYKTypa
MPOEKTa, YETKO CIEeHU(PUIIMPYIOTCS €ro KOMIIOHEHTHI (Ha €CTECTBEHHOM SI3BbIKE WIITU
HEKOTOPOM  si3bIKE  cHeruduKaiuii), HUX B3aUMOJCWUCTBHE MEXIy co0oil U
MOJIb30BaTeNIeM, (PUKCHUPYETCS MPECTaBICHUE TAHHBIX U alTOPUTMBI X 00pabOTKH.
[IpoextupoBanuto mnojiexar Apxurektypa I1O; VYcrpoiictBo kommnonentoB I10;
[Tonb3oBarensckue MHTEpPGENCH. Pe3ynpTaTtoMm paboThl SBISETCS MUCBMEHHBIA OTYET
KOTOpPBIM CTaHET BTOpOU riaBou oruera no KII.
3. KII. Peanuzauus {pa3padorka mpoekrta} (64.)[6] PazpaGoTka nByX pa3zinyHbIX
peanu3aluu MpoeKkTa Ha OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE MPOrpaMMUPOBAHMUS.
Peanuzanuu MOMKHBI OTIMYATBCS JAPYT OT JApyra JUOO S3BIKOM MPOrpaMMHUPOBAHUS,
au6o tatdopmoit paspabotku. PesynbraTom paboThl OyIeT MUCBMEHHBIM OTYET
KOTOPBIM CTAaHET 3aKIOYUTENbHON YacThio oTuera no KII.
4. KII. 3amura. {pa3padorka npoekra} (24.)[6] Hdemonctpanus I10 u otuera no KII.
3ammra KII.

JlabopaTopHblie padoTsl (324.)

1. Git + Github {pa3pa6oTka mpoekta} (14.)[12] YcranoBka Git, mepBoHaYaIbHASL
HACTpOWKa,  WHUIMANM3AIMsA,  UHIEKCAUs  W3MEHEHW,CO3IaHie  KOMMUTOB,
WUTHOPUPOBAHWE, CpPaBHEHUE, yAalieHWe W TepemenieHune ¢aiimoB, koMmaHma git log,
OTMEHA W3MEHEHWH, paboTa C METKaMH,CO3JaHUE BETKH, MEPEMEIICHHUE TI0 HUM,
00bEIMHEHNE U YJIAJICHUE, pelIeHUuE KOH(JIUKTOB CIUSHUSA, MEXaHU3M MpsATaHbs (git
stash), paboTa c ynanennsiM penosutopuem Github.com.

2. Peasmszanmsa AT/ Ha sa3eike C. {pazpaborka mnpoekra} (14.)[1,4,5,9,12]
[IpuaymaTh ¥ KpaTKO ONMUCAaTh HEKOTOPYIO MPUKIAIHYIO 3a]1auy JUIsl pElIeHUs KOTOPOM
00pabaTbiBaeMble 0OBEKTHI Pa3yMHO TMPEJCTABIATh B BUJIE CTPYKTYP; Boinenuts Habop
3HAUYUMBIX CBOMCTB A3THUX OOBEKTOB M pa3pabOTaThb COOTBETCTBYIOIIYIO CTPYKTYpPY
s3bika C it ux npeacrasiieHus;Pa3padorars Habop QyHkiuit Ha s3b1ke C 1iist paboThl
C 3TUMH CTPYKTypamu; B main npoaeMoHCTpupoBaTh paboTy CO CTATUUECKUMHU U
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JTUHAMUYECKUMH NIEPEMEHHBIMU JTAHHOTO TUIIA.

3. Kunaccsl u o0bekThl si3bika C++ {pa3paborka mnpoekra} (24.)[1,4,12,13]
MopmudurnupoBars mporpammy u3 JIP Ne 2. 3amenuts struct Ha class; DyHKIIUN
CTAaHOBSITCA MeTodamH Kkiacca; [loms craHoBsTCS private, JOCTyn K HUM MpHU
HEOOXOMMOCTH OCYIIECTBISETCS dYepe3 Meroanl public; JlomomHuTensHO B main
IPOJEMOHCTPUPOBATh PpabOTy C JUHAMUYECKHMM MAacCUBOM OOBEKTOB Kjlacca M C
MacCHBOM JIMHAMUYECKUX OOBEKTOB KJlacca; MPUMEHEHuEe oreparopoB new, delete,
delete[]; ucrionp3oBanue (*a) u ->.

4. Accomuamusi {paspaborka mnpoexkrta} (2u.)[1,4,12,13] [opabGorath omnucaHue
MPUKIIAIHON 3a7a4 UCIIONb3Ys MPUHIUIT acCOUMAMU (JOJKEH OBITh KaK MUHUMYM
OJIMH BCIIOMOTAaTEJbHBIA M OJIMH OCHOBHOHM Kiacc); [opabotarh mnporpammy u3
nabopatopHoil paboThl Ne3, 100aBUTH HOBbIE, MOAUQPUIIMPOBATH CYIIECTBYIOIINE
KJIACChl M (PYHKIIMIO main JJisg JEMOHCTpAllMM MpUHIHUIA accormanuu; B otyer mo JIP
nob6asuth UML-nuarpamMmy Kiiaccos.

5. IlepBast nporpamma Ha Java {pa3padoTka npoekra} (24.)[12,14] [Ins 3aganus u3
1/p 4 peanuzoBaTh HEOOXOJMMBIE KiacChl Ha s3bike Java; [IpomeMoHCTpupoBaTh HX
UCIIOIb30BAaHUE B KOHCOJIBHOM Java-npunoxxkenuu; IIpu BBINOJHEHUM 3aJaHUS
paspelaercs ucnonb3oBarh Tojibko JDK (He nmonb3oBathes IDE);

6. [lepBas nporpamma Ha C# {pazpadorka npoexrta} (24.)[12,15] [{ns 3agauu u3 1/p
4 peanuzoBaTh HeoOxoauMble kinaccel Ha sa3bike C#; IlpogemoHcTpupoBaTh HX
UCIIOJIb30BaHUE B KOHCOJApHOM C# mnpunoxenuu; IlpoaeMoHCTpupoBaTh COOPKY
IIPOEKTa U 3amycK npuiiokeHus Ha rargopme Mono nox Linux, Mac OS u np.;

7. Peaqu3anusi HEKOTOPBIX PACNPOCTPAHEHHBIX MPOTrPAMMHBIX KOHCTPYKIUII Ha
s3pikax C++, C# um Java {paspaborka mnpoekra} (24.)[12,13,14,15] Ha C++
IPOJIEMOHCTPUPOBATh BO3BpAT 3HAUECHMSI M3 METO/A Yepe3 yKaszaTellb,4epe3 CCHUIKY;
pazyMHoe ucnojiib3oBaHue this; pasyMHOE MCIOJIb30BaHUE JIPYKECTBEHHBIX (YHKIIUIA;
neperpys3ky orepatopoB '+, '++'; padoty c std::string. Ha Java mpoaemoHCTpupoBaTh
paboTy ¢ MacCMBOM OOBEKTOB; BO3BPAT 3HAUEHHUS U3 METOJ/A Yepe3 BCIIOMOTaTeIbHBIN
KJlacc;pa3yMHoe ucroisib3oBanue this; oOpabotky crpok. Ha C# moGaButh B Kiacc
CBOWMCTBA; TMOKa3aTh pabOTy C MAacCHMBOM OOBEKTOB; oTiu4ue kiacca (class) or
CTPYKTYpbl (struct); BO3BpaT 3HA4Y€HUs uepe3 MapaMeTp out U 4Yepe3 MapameTp
ref;pazymMHOe ncnonb3oBanue this;meperpysky oneparopos '+, '++'; 00pabOTKy CTPOK.
8. Craruueckue mosst M ™meroabl {pa3padorka mnpoekra} (24.)[12,13,14,15]
[IpuaymaTh JJ1s 4ero B KJIACCE MOXET ObITh pa3yMHBIM HCIOJIb30BAaHUE CTATHYECKOTO
MoJIsl U cTaThuyeckoro merona; Moauduiupoats nporpammel Ha C++, C# u Java us
npeabayie 1adopatopHoi paboThel J0OaBUB B OJUH M3 KJIACCOB CTATHUYECKOE MOJIE U
CTAaTUYECKUU METO/I.

9. KoHCcTpyKTOpHI {pa3padoTka npoekra} (24.)[12,13,14,15] B npoekrax na C++, C#
U Java B KaxIOM KJacce CO3/1aTb KOHCTPYKTOpHI. JIOJKHBI CyIIEeCTBOBATh
KOHCTPYKTOP CO BCEMH TlapaMeTpaMu, KOHCTPYKTOpP C OJHHUM [apamMeTpoM U
KOHCTpYKTOp 6e3 mapameTpoB; [IpogeMoHCTpUpOBaTh BBI30B BCEX KOHCTPYKTOPOB. [[ist
C++ NONMOTHUTENBHO BBI30B BCEX KOHCTPYKTOPOB CTATHUYECKUMHM U JAUHAMUYECKUMU
oObekTamu; MHunumanm3upoBaTh HEOONBINOW MAaCCHB KOHCTPYKTOPOM C  OIHUM
napamerpom; s C++ co3aath KOHCTPYKTOP KOMUHU U MEPETPY3KY oreparopa
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npucBauBanus. [IpogeMOHCTPUPOBATH pa3IWYUEe MEXKAY MEIKUM U TIyOOKUM
KOIHUPOBAHUEM.

10. Uckarouenus {pa3padborka npoekra} (24.)[12,13,14,15] B npoekrax na C++, C#
U Java mpumymaTh pa3yMHOE WCIOJIb30BAHHME 3alMINCHHBIX OJOKOB (try-0510Kn),
NepPeXBaTOB UCKItOUeHUU (catch-0y10ku), MHUIMAA3AIUN UCKITFOYCHUN (MHCTPYKITUS
throw) u mpoIeMOHCTPUPOBATH 3TO.

11. HacnenoBanme {pa3paborka mnpoekrta} (44.)[12,13,14,15] Moaudunmponats
Bamd npoektsl Ha C++, C# u Java; [Ipuaymars nis yero B BalleM IMPOEKTE HYKEH
NpoU3BOAHBIA Kiacc W co3natk ero (Ha C++, C# u Java);lIponemonctpupoBaTh
npuMenenne moaudukaropa protected (ma C++, C# u Java); IIpogeMoHcTpupOBaTh
neperpy3ky Meroja 0a3oBOro Kjacca B IPOM3BOJHOM Kiacce (C BBI30BOM METOJa
6a30Boro kiacca u 6e3 takoro BbizoBa) (Ha C++, C# u Java); [IpogemoHCcTpupOBaTh B
KOHCTPYKTOpE MPOU3BOJHOIO Kilacca ¢ MapaMeTpamMu BbI30B KOHCTPYKTOpa 0a30BOTO
kinacca (Ha C++, C# u Java); BwImonHuTh meperpy3Ky orepaTropa NPUCBAWBaHUS
00BEKTy TMpPOM3BOAHOTO Kiacca oOBekToB 0azoBoro kiacca (C++); Ileperpy3utsb
omeparop << miusi C++ um merox toString mis Java u C#; IlpuaymaTth pasymHOe
WCIIOJIb30BAaHUE BUPTYAJIbHBIX (YHKIIMA W CO37aTh WX B BalieM MPOeKTe. BhI30oB
BUPTYaIbHOM (PYHKIMHM TPOJAEMOHCTPUPOBATH UYEpPE3 €€ BBHI30B HE BHUPTYaTbHOMU
¢yHkmmeir 0a30BOro kiacca W 4epe3 JAWHAMUYECKHe OOBEKThI 0a30BOro u
IPOU3BOJHOIO KJIAacCOB TIOCNIe MpUCBaWBaHUs ykaszatens. lIpoaeMoHcTpupoBaTh
U3MEHEHHE padOThl MPOTPaMMBI, eciii PyHKUUS He BUpTyaibHas (C++). B npoekrax Ha
C++, Java, C# npunymarh pa3yMHOE HCIOJIb30BaHHE aOCTPAKTHOIO Kjlacca U CO3/aTh
ero. [IpogeMoHCTpUpOBaTh €ro UCIOJIb30BAHUE;

B mpoekrax Java, C# npuaymarb pasymMHOE HCIOJb30BaHUE UWHTEPHEHCOB W
IPOJIEMOHCTPUPOBATH UX UCIONIb30BaHue; B mpoekTax Ha Java u C# nro60ii U3 KJ1accoB
ceNaTh JOMyCKalmuid KjIoHupoBaHue. [IpogeMoHCTpupoBaTh BapUaHThl C MEIKUM U
TITyOOKUM KJIOHUPOBAHUEM.

12. IIaéaonsr (templates). OO6oOmenHoe mnporpammupoBanue(Generics).
{pa3paboTrka mnpoekta} (24.)[12,13,14,15] B mporpammax nHa C++, C# u Java
NpUAyMaTh pa3yMHOE KCIOIb30BaHUE U PEaIu30BaTh 11a0JI0H Kilacca; B IPOrpaMMe Ha
C# npuymaTh pa3yMHOE IPUMEHEHHUE JeNeraTta u mpoJeMOHCTPUPOBATH 3TO;

13. bu6sauoreka STL u ee ananoru B sizbikax C# u Java {pa3paborka npoexra}
(24.)[12,13,14,15] [na mnpoektoB Ha C++, C# wu Java npuaymarb pa3yMHOE
UCIIOJIb30BAaHUE KOHTEHHEPOB, alropuTMa COPTUPOBKM M ajlropuTtMa rnoucka. B
KOHTEHHEpE NOJKHBI XPaHUThCS 00BEKThI Kak 0a30BOT0, TaK U MPOU3BOAHOTO KJIACCOB.
14. QuanoroBplii pexuM padorbl ¢ ¢QopmamMu {pa3padoTKa mpoeKTa}
(64.)[12,13,14,15,16,17] Co3nate GUI-unTepdetic nis coux npuiioxxenuit Ha C++, C#
u Java. PeamusoBare B 5-tm Bapuantax: Qt C++, Visual Studio C++, Java SE, Visual
studio C#, Java Android Studio.

B nmporpammax nmoskHbI ObITh HCTIONb30BaHbl TextBox, Label, kHomku, pagnoKHONKH,
bnaxku, mento, cnucku BbIOOpa (ListWidget, listbox, JList, ListView), Ta0uiibt
(QTableWidget, listView, JTable, GridView), cranmapthbeie auanoru. llpunoxeHue
JIOJKHO MMETh HECKOJNbKO ¢GopM. B dopme "o mporpamme" peann3zoBaTh MUHU-UTPY
(mpocTas aHuMaIMsa + 00paboTKa BBOJA C KIABUATYPHI M MBIIIKH).
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Kypcossie padorsi (04.)
1. KypcoBoii npoekr {paspaborka nmpoexkra} (0,4.)[6,12,13,14,15,16,17] Ucnonb3ys
TEXHOJIOTHIO 00BEKTHO-OPHUECHTHPOBAHHOI'O ITPOTPAMMHUPOBAHUS, COTJIACHO BBITAHHOMY
3aJIaHAI0 Ha Pa3pabOTKy MpOrpaMMHOTO oOecrieueHus, pa3paboTaTh €ro MPOeKT U JBE
paznmuubblx peannzanuu 3toro I[10. B cooTrBeTcTBUM CcO cTaHAapTamMu, HOPMaMu M
npaBWJiaMH, CBSA3aHHBIMU C TOPO(PECCHOHATBHON  JEATENbHOCTBhIO, O(OPMUTH
JIOKYMEHTAIIUIO Ha MPOBEICHHYIO pabOTy B BUJIE OTUETA.

CamocrosiTesibHas padora (1364.)
1. [ToaroroBKa K JieKIMAM U NPaKTHYecKuM 3anaTuam(204.)[12,13,14,15,16,17]
2. OdopmiieHHe OTYETOB MO JA0OPATOPHBIM padoTaM M NOATOTOBKA K HX
3amuTe(204.)[12,13,14,15,16,17]
3. BoInoJiHeHHe KypcoBoro npoexkra(604.)[12,13,14,15,16,17]
4. IloaroroBka K caave ’3x3amena(364.)[12,13,14,15,16,17]

5. IlepeyeHb Y4e0OHO-METOAUYECKOI0 OO0eCHEeYCHUS CAMOCTOSITEJbHON PadoThI
00y4arIIuXcs Mo JUCUUIJINHE

Jlnst xaxaoro oOydaromierocss oOecredyeH WHAMBUAYaJIbHBbIM HEorpaHU4eHHbIN
JOCTYIl K  DJIGKTPOHHO-OMONMMOTEYHBIM  cucTteMaM: JlaHb, YHHBeEpCcHUTETCKas
Oubnuoreka OH-NAWH, dJeKTpoHHOW Oubnmoreke ANTI'TY U K 2JIeKTpOHHON
nH(OpMaIIMOHHO-00pa30BaTENLHON Ccpeie:

1. EropoBa E.B. OcHoBHbIE 3Tambl pemieHus 3anad Ha OBM: Metoaudeckue
yKazaHusi K JabopaTOpHbIM paboram 1o Kypcy «OCHOBBI TPOrpaMMHUPOBAHHSY /
Ant.roc.TexH.yH-T uM.M.1.ITon3ynoBa. — bapuayn: U3n-so AntlI'TY, 2020. — 9 c. -
[Tpsimast cepuika: http://elib.altstu.ru/eum/download/pm/egorova-osn.pdf

2. EropoBa E.B. JlykosasrueB B.I. Pa3zpaboTka KOHCOJIBHBIX TPHIOKCHHUH B
cpene  Code::Blocks:  yueOHO-meTroamueckoe  mocoOue/ AJT.roC.TEXH.yH-T
nMm.N.N.ITomsynoBa. — bapnayn: Mzn-sBo AntI'TY, 2018. - 36 c.- Ilpamas ccpuika:
http://elib.altstu.ru/eum/download/pm/Egorova-Code Blocks.pdf

3. EropoBa E.B., JlykosausriueB B.I'. Uarerpuposannas cpena MinGW Developer
Studio: Meroauueckue ykazaHusi K JabopaTopHbIM paboraM mo Kypcy «OCHOBBI
nporpamMmupo-Banus» / Anr.roc.texH.yH-T um.M.M.ITonsynoBa. — bapuayn: W3n-Bo
Antl'TY, 2020. — 19 C. - [Ipsmas CCBLJIKA:
http://elib.altstu.ru/eum/download/pm/metMinGW.pdf

4. Eropoga E.B., JlykosinbrueB B.I'. PazpaboTka KOHCOJBHBIX TPUIIOKESHHUH B
cpene Visual C++: meToMueckue yka3aHus K 1a00paTOpHbIM paboTaMm 1o Kypcy
«OcHoBbI IporpammupoBanusy/ Ant.roc.Texd.yH-T uM. M.M.Ilonzynosa. - bapnayn:
N3n-B0 Antl'TY, 2020.- 29 C. - [Ipsmas CCBhLIKA:
http://elib.altstu.ru/eum/download/pm/MV C-egorova.pdf
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5. EropoBa E.B., JlykosabrueB B.I'. Pa3zpaboTka KOHCOJBHBIX NPHIOKECHHUI B
cpene Visual Studio 2019: meronuueckune ykazaHus K JIaDOpaTOpHBIM paboOTaM IO
kypcy «IIporpammupoBanue» / Ant.roc.TexH.yH-T uMm. W.M.IlonsynoBa. - bapnaym:
N3n-BO Antl'TY, 2020.- 19 C.- [Ipsamas CCBhLIKA!
http://elib.altstu.ru/eum/download/pm/Egorova-VS2019.pdf

6. Eropoa E.B., JlykosubrueB B.I'. VYueOHO-MeToanueckoe mocoOue 110
BBIIIOJIHEHUIO  KypCOBOTO  MpoeKTa i cryaeHToB  HampasieHus — 09.03.04
«IIporpamMmmHast uHxkeHepus» no Kypey «IIporpammupoBanue» / ANT.roc.TEXH.yH-T UM.
N.N.ITonzynoBa. - bapuayn: Uzn-Bo Antl'TY, 2020.- 25 c. - Ilpamas ccpuika:
http://elib.altstu.ru/eum/download/pm/Kursov_pr UMP_Egorova.pdf

7. EropoBa E.B. YyeOHO-MeTOIMUECKOE MOCOOHE O BBIMOJHEHUIO PACUETHOTO
3agaHus s cryneHToB HanpasiaeHus 09.03.04 «IIporpaMmHas UHXXEHEPHUs» MO KypCy
«IIporpammupoBanue»/ Ant.roc.texH.yH-T uM. W.N.IlomsynoBa. - bapuayn: M3n-Bo
Antl'TY, 2020.- 8 C. - [Ipsmas CCBhUIKA:
http://elib.altstu.ru/eum/download/pm/Egorova Programming rz ump.pdf

6. [lepeyeHb y4eOHOM JTUTEPATYPbI
6.1. OcHOoBHas nuTEpaTypa

8. Eroposa E.B. [IporpaMmMupoBanme Ha si3bIK€ BEICOKOTO YPOBHS: yuel. mocooue
/ E.B.EropoBa. - bapnaym: W3g-so Aarl'TY, 2020. - 165 ¢ -
http://elib.altstu.ru/eum/download/pm/Ci-egorova.pdf

9. EropoBa E.B. IlporpammupoBanune Ha s3bike Cu. YueOHoe mnocoOue /
E.B.EropoBa. -  bapmaym: HM3g-Bo  AarI'TY, 2020. - 184 c. -
http://elib.altstu.ru/eum/download/pm/egorova-cil 2.pdf

10. OGBEKTHO-OPUEHTUPOBAHHOE MMPOTPAMMHUPOBAHUE
Komenes K.b. (ITM) 2008 Yue6uoe nocobue, 985.00 Kb
Hata nepuunoro pazmemienus: 22.01.2010. O6nosneno: 04.08.2017.
[Ipsimas ccpuika: http://elib.altstu.ru/eum/download/pm/oop.pdf

6.2. JlonionHuTeNnbHAS IUTEPATypa

11. TIaBnosckass T.A. IlporpammupoBaHHe Ha S3bIKE BBICOKOTO YypoBHsA C#
[Onextponnsiii pecypc]/ IlaBmoBckas T.A.— DIEKTpOH. TEKCTOBBIE JaHHbBIC.—
MockBa: UWnrepuer-Yuusepcurer HWudpopmanmonnsix Texnomormit (MHTYUT),
2016.— 245 c¢.— Pexum poctyma: http://www.iprbookshop.ru/73713.html.— 3bC
«IPRbooks»

7. Ilepeyenb pecypcoB HMH(POPMANUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CETH
«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS TUCHHUILIMHBI

12. https://githowto.com/ru

13. https://docs.microsoft.com/ru-ru/cpp/?view=msve-160
14. https://docs.oracle.com/javase/tutorial/

15. https://docs.microsoft.com/ru-ru/dotnet/csharp/tutorials/

15



16. http://www.doc.crossplatform.ru/qtcreator/
17. https://developer.android.com/
18. https://intuit.ru/studies/courses/13869/1266/info [IporpammupoBanme

8. ®oHa OLEHOYHBIX MaTepuajoB A IIPOBCACHUA TEKYHICIr0o KOHTPOJIA
ycneBaeMoCTH U HpOMeH(yTOqHOﬁ arTrecranmm

Conepxxanue  HPOMEKYTOYHOW  aTTECTAMM  PACKPBIBAETCA B KOMIUICKTE
KOHTPOJIUPYIOIIUX MAaTEPUAIOB, NPEAHA3HAYCHHBIX [JII IPOBEPKHA COOTBETCTBUS
YPOBHSI MOATOTOBKM Mo aucuumuindHe tpedoBanusM DPI'OC, koTopwsle XpaHATCS Ha
kadeape-pazpadorunke PI1J] B meuarnom Bujse u 8 DUOC.

®onx oneHouHbix MatepuanioB (OOM) mno gucHMIUIMHE TIPEACTaBIEH B
MPUIIOKEHUH A.

9. Ilepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHIi, HCMOJb3yeMbIX IIPH OCYLIECTBJIEHUHN
o0pa3oBaTeJJbHOI0O  mpomecca MO JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
MPOrpaMMHOI0 o0ecrnevyeHusi U HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JUist yCHemHoro OCBOEHHS TUCIMIUIMHBI HCIOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(OPMAIMOHHO-
o0Opa3oBaTeNbHON Cpelbl, 00pa3oBaTENbHbIE WHTEPHET-MOPTAbl, I100albHas KOMIbIOTEpHAas CETh
HNuteprer. B mporecce u3ydeHUS OJUCHUIUIMHBI IMPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCIHCTBUE
o0yyaroIerocs ¢ MmpenojaBaTesieM uyepe3 JMUHbINA KAOUHET CTyIeHTA.

Nenn Hcnoab3yemoe nporpaMMHoe odecrniedeHue

1 Android Studio

2 Code::Blocks

3 Java Runtime Environment

4 LibreOffice

5 NetBeans IDE

6 Qt Creator Open Source

7 Visual Studio

8 Windows

9 AntuBupyc Kaspersky

10 7-Zip

Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1 Accomnmanus  Pazpa6otumnkoB IIporpammubsix IIpoaykroB «OTedecTBeHHBIH CO(PT»
O6menoctynHass 0a3a JaHHBIX NPO(ECCHOHATBHBIX COOOIIECTB M WX YJICHOB
(https://www.arppsoft.ru/)

2 becrutatHast snekTpoHHass OuOnmoreka oniaiiH "EnmHOoe OKHO K 00pa3oBaTeNbHBIM
pecypcam" [UIsi CTYJEHTOB M TPEINojAaBaTesieil; KaTajor CChUIOK Ha 00pa3oBaTENbHbBIE
uHTepHeT-pecypesl (http://Window.edu.ru)

3 Kpynueitmuit  BeO-cepBuc  IT-mpoekToB ¥ HMX  COBMECTHOH  pa3paboTKu
(https://github.com/)

4 Ha caiite mpoekta OpenNet pazmemaercs nnpopmanus o Unix cucteMax U OTKPBITHIX
TEXHOJIOTHSIX U1 aJMUHUCTPATOPOB, IPOrPaMMHUCTOB U M0JIb30BATENEH
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Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

(http://www.opennet.ru/)

5 HammonanweHas snexkrponHass 6uOmmoreka (HOB) — cBOOOMHBIN gOCTyn yuTaTene K
¢donmam poccuiickux OubmroTeK. CONEp>KUT KOJUIEKIHMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaK)KE KaTajor
u3JIaHui, Xpaasnmxces B oubnuorekax Poccun. (http://H36.pd/)

6 IIporpamma Microsoft 1 uHTEpHET-pecypc, colepxaluil TeXHHYECKy0 HH(pOpMaIuio,
HOBOCTH M TIPEICTOSANIME COOBITHs Ui mpodeccruoHanoB B chepe MHHOpMAIOHHBIX
TexHosoruil. Ha JaHHBIE MOMEHT mpencTaBisieT co00OM COOPHHUK TEXHUYECKOM
UHPOpPMALIUU Ha pPyCCKOM A3BIKE TSt IT-cnenuanucros
(https://technet.microsoft.com/ru-ru/

https://docs.microsoft.com/ru-ru/welcome-to-docs)

7 Pecypcer Android ans paspaborunkos (https://developer.android.com)

10. Onucanue MaTepUaIbHO-TEXHUYEeCKOI 0a3bl, Heo0XoauMo IS
OCYyILIeCTBJICHUS 00Pa30BaTEeJILHOI0 MPOLEcca MO JMCIHUILIHHE

HanmMeHoBaHMe clielMAJIbLHBIX MOMELIEHUI U MOMeNIeHH /15l CAMOCTOSITE/IbHOI padoThI

yueOHbIe ayIUTOPUH JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA 1A CaMOCTOSTCILHOM pa6OTI)I

MarepuanbHO-TeXHUYECKOEe OOecTeueHue M OpraHu3aius o00pa30BaTEIbLHOIO
mporiecca 1o JUCHUIUIMHE JIJI1 UHBAJIUIOB U JIUIl C OIPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBbSI OCYIIECTBIISIETCS B COOTBETCTBUU ¢ «IlonoxkeHrneM 00 0Oy4eHUN WHBAIHUIOB
Y JIUII C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS».
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