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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHust (¢

yKa3aHHeM KO0/a)
OIIK-7. Cnocoben
UCIIOJIb30BAaTh SI3bIKU
IIPOrPaMMUPOBAHHUS U
TEXHOJIOTUH pa3padOTKU
IIPOrPaMMHBIX CPEICTB AJIs
pelieHus 3a1ad
npodeccuoHaIbHON
JESITEIIbHOCTH;

Ko u HauMeHOBaHUe
HHIMKATOPA J10CTUKEHU S
KOMIeTeHIUH
OIIK-7.1. 3nanue 3HaYeHUS

UH(POPMALIMU B PA3BUTHH
COBPEMEHHOT0 00I11eCTBa,

PUMCHCHUS
nH(pOpMaLMOHHbIE
TEXHOJIOTHH JJIsl TIOUCKA U
00paboTku nHopmauu

Pe3yabTaThl 00y4eHus Mo
JMCHUIINHE (MOIYJII0)

OOyuaromuiics T0JDKEH 3HaTh:
OCHOBHBIE aJITOPUTMUYECKUE
KOHCTPYKLIUU U OCHOBHbBIE
OIIepaTOpHI A3BIKOB
nporpammupoBanusi C# u C++;
OCHOBHBIE CTPYKTYpPHI JaHHBIX,
CrocoObl UX CO3/AaHUS U
00pabOTKH; OCHOBBI CTPYKTYPHOTO,
MOJyJIbHOT'O ¥ BU3YaJIbHOT'O
IIPOrpaMMHUPOBAHHUS; OCHOBHbIE
3Tarbl pa3pabOoTKU aITOPUTMOB U
[IPOrpaMM; COBPEMEHHBIE S3bIKH
IPOrpaMMUPOBAHUS U MTAKEThI
nporpamm B 00J1aCcTH
IPOrpaMMUPOBAHUS; COBPEMEHHbBIE
crocoObl U cpeicTBa padboTHI ©
uHpopManueit s n3ydeHus
OCHOBHBIX KOHCTPYKLUH
COBPEMEHHBIX SI3bIKOB
IPOTPaMMHUPOBAHUS; 00IIHE
INPUHIUIBI U HABBIKU
MPaKTUYECKOTO PUMEHEHUS
00BEKTHO-OPHEHTUPOBAHHOTO
IIPOrpPaMMHUPOBAHHUS.

OIIK-7.2. YMmenue
HCTIOJTB30BATh SI3BIKH
IpOrpaMMHUPOBAHUS U
TEXHOJIOTHH pa3paboTKu
IPOTPaMMHBIX CPEICTB IS
pelieHus 3aaad
npodeccuoHaNbHOM
NeSITeTbHOCTH;

OOyuaromuiicsi 10JKEH : yMeTh
BBIOMPATH CTPYKTYPHI JaHHBIX,
HE00XO0IUMBIE /TSl peIIeHUs
MOCTABJICHHOW 3aJ1auM; COCTABIISTh
aJITOPUTMBI 00pabOTKU JaHHBIX;
pa3pabaTbIBaTh MPOTrpaMMBbl JJIst
OBM Ha s13b1Kax
nporpammupoBanus C# u C++,
MIPOBOJIUTH UX OTIAJAKY U
TECTHPOBAaHUE; OPUECHTHPOBATHCS B
MIOCTAaHOBKAX 3a/1a4, IPU PELICHUU
MOCTABJICHHBIX 32/1a4 000CHOBAaHHO
CTPOUTD AITOPUTMBI,
peaT30BBIBATh UX Ha SI3BIKAX
nporpamMmmupoBanus C# u C++.

OIIK-7.3. Bnageuue
HABBIKAMU VCIIOJIb30BAHUS
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OOyuaromuiics TOMKEH: BIAJETh
METOJaMH MCTIOJIb30BaHUS B



SI3BIKOB TPOTPaMMHPOBAHUS
U TEXHOJIOTUU pa3pabOTKu
MPOTPAMMHBIX CPEJICTB JIJIs
peleHus 3a1a4
npo¢eCCHOHATBHON
JeSITeTHbHOCTH;

npodeccuoHaNbHOM e TeIbHOCTH
A3BIKOB ITporpaMMmupoBanus C# u
C++; COBpeMEHHBIMH METOJaMU
MIPAKTUIECKOTO
IPOrPaMMHUPOBAHUS KOHKPETHBIX
3a/71a4 B ONPEIEIICHHON S3bIKOBOM
cpelie; yMEHUSIMU U HaBbIKaMU
UCTIOJIb30BaHUs OUOINOTEK
00BEKTOB (KJIaCCOB) JUISI pEIICHUS
MPAKTUYECKHX 3a71a4;
COBPEMEHHBIMH METOJIaMU U
npueMamu 3P HEeKTUBHON
00paboTku nHpopmanuu
CPEICTBAMU SI3BIKOB
MPOrpaMMHUPOBAHUS.

2. lenu 1 MecTO AMCHUILIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHON NPOrpaMMbl

HCJH/I HU3YyUCHUSA JUCHUIIINHBI:

JucuumrHa peanu3yercs B paMkax 0a30Boi yacTH. J{is1 OCBOGHUS TUCHUIUIMHBI HEOOXOAUMBI
3HAHUS, TOJYYEHHbIE B PAMKAX IIKOJIBHOTO Kypca HH(MOPMATUKH.
JucnnnimmHa <«SI3bIKkM M METOABl INPOTPAMMHUPOBAHUSA» 3aHMMAET Ba)KHOE MECTO Cpelau
U3y4aeMbIX TUCHMIUIMH. B mporuecce paboThl CTYAEHTHI JOKHBI HA OCHOBE M3YYEHHBIX TEM U
PacCMOTPEHHBIX MPUMEPOB MPUOOPECTH MPAKTUUECKUE HABBIKM U YMEHHUS B KOHCTPYMPOBAHUU
nporpamMMm uist 9BM, npeaHasHaueHHBIX I PEIICHUS Pa3iIUYHBIX NPUKIAJHBIX 3a7ad, B TOM
YHCJIe CBA3aHHBIX ¢ MH(OPMALIMOHHBIMU MPOIIECCAMU U CUCTEMAMHU.

Hucnurnnuna uzydaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemectpax

3. O0beM AUCHHUILVIMHBI (MOAYJIS) B 32a4€THBIX eJUHULAX C YKa3aHHEM KOJIH4eCTBa
aKajgeMMYecKHX HJIM ACTPOHOMHMYECKHX YaCOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy
00y4YaIIUXCH € mpenojaBaresieM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOATE/ILHYIO

padoTy o0y4aromuxcs

O61mmas TpyA0eMKOCTh (00beM) TUCHIUILINHBI cocTaBiseT 14 3au. en., 504 akan. 4.

Bcero yacos
O0bem 1MCHMIIIMHBI
Ou4Ho-3204Hast 00yYeHHS

OO611ast TPYA0EMKOCTh AUCIUTIIMHBI 504
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ Mpero1aBaTeieM:

JIEeKUun 66

MPAKTUYECKHUX (CEMUHAPCKUX) 72

1a00paTOPHBIX 70

apyrue popmbl KOHTakTHOH padoTsl (PKP) 1,8
Y4eOHBIX YacOB HAa KOHTPOIIb (BKITIOYAs YaChl MOATOTOBKH): 34,8
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OK3aMCH

Y4eOHBIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 259,4
DopMbl KOHTPOJIA CemecTpnl

3a4er 1,2, 3

9K3aMeH 4

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHHEM OTBEJeHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pa3znenbl AUCHMILIMHBI M TPYI0EMKOCTD 110 BUIaM y4eOHbIX 3aHATHH (B
aKaJeMHU4eCKHX 4acax)

Buabl yueOHbIX 3aHATHH, BKJIOYAs
CaMOCTOSITeIbHYIO Pa0oTy 00y4aroluxcs 1

Ne HaunmenoBanme pa3aesia / TeMbl TPYA0EMKOCTb (B 4acax)
n/n JUCIUIIJINHBI KonTakTHas padora ¢
npenojaaBareieM Cp
Jlek IIp/Cem Jlao
1  OcHoBHbIE NIPUEMBI 20 22 22 78
NPOrpaMMHUPOBaHus Ha s3bike C++.
CTpyKTYypBI JaHHBIX.
1.1 Bsexenue B 1361k C++. 2 2 0 8
1.2 VYnopasnsmomuiue CTPYKTYphI 2 2 4 10
1.3 MaccuBsl U yKa3aTelu. 4 4 4 12
1.4 Crpoku B C++. 4 2 4 12
1.5 OyHKIHMH KaK CPECTBO 2 4 4 12
CTPYKTYPHU3ALIUHU TIPOTPAMMBI.
1.6 /luHamuyeckue CTPYKTYpBI. 2 4 0 12
1.7 @aiinebl. 4 4 6 12
2  O0beKTHO-OpMEHTHPOBAaHHOE 20 22 22 80
nporpamMmmuposBanue Ha C++.
2.1 Kiacce B C++. 4 2 6 10
2.2 Pa3paboTka CTPYKTYpHI KJIACCOB. 4 4 4 14
2.3  JlpyxecTBeHHbIE (PYHKIIUU U KIIACCBHI. 4 0 4 16
2.4  Vepapxwsi KJIaCCOB. 4 4 4 14
2.5 YcnoxHEHHe CTPYKTYphI KJIacCOoB. 2 6 0 16
2.6 Ileperpyska omnepauui. 2 6 4 10
3  Bu3yajabHoe NporpaMMHpOBaHMe Ha 16 16 16 60
C#
3.1 Cpena nporpammupoBanus Visual 4 4 0 0
Studio. DneMeHTHI ynpaBiIeHHUs.
Coznanne npoekta. CoObITHS 1
COOOILEHHS.
3.2 OcHOBHBIC BU3yaJbHBIE H HE 2 0 4 10
BU3YaJIbHbIE KOMITOHEHTHI.
3.3 UnrepdeiicHbie 00BEKTHI: 2 4 0 10
YIIPABJISIONINE YIIEMEHTHI, OKHA U
JTMAJIOTH.
3.4  CocTaBIidIoOIe M0JIb30BaTEILCKOTO 2 4 0 10
uHTepdeiica.




3.5  JlmHamMuueckoe co3JaHue KOMITOHCHT. 2 0 6 10

3.6  Cozmanme KmaccoB, paboTa co CIIHUCKaMU 2 4 0 10
00BEKTOB.

3.7  Pa3paboTka mpUIOKEHUI MPUKIATHOTO 2 0 6 10
Xapakrepa.

4  CucreMa BU3yaJbHOI0O 10 12 10 41,2

nporpammuposanus Delphi

4.1 Cpena nporpammupoBanus Delphi. 2 2 0 6
OnemeHThl ynpasieHusa. Co3nanue
npoekTa. CoObITHS U COOOIIEHUS.

4.2  OCHOBHBIE BU3YyaJIbHbIE KOMITIOHEHTHI 0 2 2 4
(VCL).

4.3 WurepdeiicHbie 00BEKTHI: 2 0 0 4
YIIPABJISIONIUE AIIEMEHTHI, OKHA U
JTUAJIOTH.

4.4  CocTaBJsomye mMoIb30BaTeIbCKOTO 0 2 0 6
uHTepderica.

45 TI'paduueckue npumMuTuBbL. Kiaccel 2 0 4 6
TScreen u TGraphics. Metog Canvas.

4.6 JluHAaMUYECKOE CO3/JaHHE KOMITOHCHT. 2 0 0 4

4.7 Cozmanue Ki1accoB, paboTa co CIIMCKaMU 0 2 4 6
00BEKTOB.

4.8 Pa3paboTka MpHUIOKEHUN TPUKIATHOTO 2 4 0 5,2
Xapakrepa.
Hroro 66 72 70 259,2

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3aeiaM (TeMam)

Kypc nexinoHHbIX 3aHATHI

Ne

HanmenoBanmue paznena /

TEMBbI JUCIIUIIJINHBI

Conep:xanue

1
11

1.2

OcHoBHbIe IPUEMBI POrPAaMMHPOBAHNSA HA si3bIKe C++. CTPYKTYpBbI JaHHBIX.

Baenenue B 361k C++.

VYpasnsromue CTpyKTypbl

AndaBuT, CHHTaKCUC, CEMaHTHKa si3bika. CTpyKTypa
nporpammMsl. [Ipocreiimme onepaTopsl BBOJa-BbIBOJA.
ITopsiaxoBeie Tumsl. L{enble, nornyeckne, CAMBOJIBHBIE
THUIIBI, UX (U3HUECKOE peAcTaBiIeHue. JIpyrue TUIIbL.
BemecTBeHHbIe TUIIBI, UX (PU3UYECKOE MTPEICTABICHHE.
Onucanue KOHCTAHT U IEPEMEHHBIX CTaHAAPTHBIX THUIIOB.
IIpuBenenne Tunos. Belpaxkenus.

[Tonnas u HenonHas Gpopma BeTBIEeHUS. MHOXKECTBEHHOE
BeTBiIeHUE. OnepaTop 0€3ycI0BHOrO nepexo/a goto.
[{uKBI ¢ IPEeTyCIIOBHEM M € MOCTycIoBreM. OrnepaTop
uKiIa ¢ mapamerpom. Omneparops break u continue.
Opraau3zanys IHUKIa ¢ IOMOIIBI PEKYPCHUBHBIX
IIPOLIENYD.

1.3

1.4

MaccuBsl 1 YKa3aTcCJiu.

Crpoku B C++.

Anpeca u ykazarenu. O0bsiBiIeHue ykazareneid. Onepanuu
HaJ yKazareiasimu. PerynspHsie THIIBI (OJHOMEpHBIE U
MHOT'OMEpPHBIE MaCCHUBbI), KOMOMHUPOBAHHbIE THUIIBI UX
(bu3HIecKoe MpeaCcTaBICHUE.

dusznyeckoe MpeICTaBIeHUE CTPOKOBBIX BEIHUNH,
orepanuu co cTpokaMu. Tur struct B sI3pIke
nporpamMmmupoBanus C++.
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1.5

DYHKIIMY KaK CPEIACTBO
CTPYKTYpHU3aLUH IIPOTPAMMEL

Onucanne PyHKIUU U €€ BBI30B. JIOKaJIbHBIS
nepemenHble. CriocoObl nepegaun napameTpoB GyHKIUN
(o 3HaueHuto U 1o azapecy). Gakruyeckue u
¢dopmanbHbie mapameTpbl. CCBUIKH U CCHUIOYHBIC
napaMerpsl. yHKIUH ¢ IEPEMEHHBIM KOJIMYECTBOM
napametpoB. [Iporotuns! pynkuuii. [leperpyska
¢bynakuumid. [labmons! GyHKITHIA.

1.6 Jlunammuueckue CTpyKTypBhl. KoHcTpynpoBanue 00bEKTOB: AUHAMUYECKUE MACCHUBHI,
CTEKH, CIIUCKU, OUEPEAH.

1.7 ®aiinsl. Omnepanuu OTKpPBITHS, YTCHHS, 3aIIHCH, 3aKPBITHS (haiina.
OTtnnuue ¢ailyioB NpsIMOro U Mocie10BaTeIbHOro
nocryna. ['eHepupoBaHre UMEH BpeMEHHBIX (haiiioB.

2 OO0beKTHO-OPHEHTHPOBAHHOE MporpaMMupoBaHue Ha C++.

2.1 Kmnaccel B C++. OcHosnble noHATHA. Knacesl. KoHcTpyKTOpBI N
nectpykropsl. O0nacTe AEUCTBUS U AOCTYI K YI€HaM
KJ1acca.

2.2  Pa3paboTka cTpyKTyphbl Crarunyeckue nomnst. KOHCTpyKTOp KONMpOBaHUS.

KJIaCCOB. VYkazarens this. [lepenaua 3HaueHMs 1O CCHUIKE.

2.3 | llpyxectBeHHble GyHKIMA U OpraHu3anus B3auMOICHCTBHS HECKOIBKUX 00BEKTOB

KJIACCBI. pasHBIX KJIACCOB MOCPEICTBOM JIPYKECTBEHHBIX (DYHKIIMH.
B3anMozeicTBre KJIacCOB Ha IPUMEPE ONHUCAHMS
cTpyKTyphl «KnueHt — baHk».

2.4 | Vepapxus K1accoB. Wukancynanusa. Binosxennsle kinaccsl B C++.
HacnenoBanue u momumop¢puszM. MHOKECTBEHHOE
HacyieJoBaHKe. BUpTyanpHble METOBI.

2.5 | Yci0o)XHEHHUE CTPYKTYpPbI AbcTpakTHbIe Ki1acchl. BupTyanbHble 6a30Bble KJIACCHI.

KJIACCOB. [[Ta6oHsb! Ki1accoB. HeTunusnpoBaHHbIE apIyMEHTHI.
YacTuuHas crienuanu3anys malioHa.

2.6 | Ileperpyska oneparuii. MexanusMm neperpysku onepauui. Ileperpyska yHapHbIX
1 OmHapHBIX orneparuid. [leperpys3ka oneparuu BbI30Ba
GbyHKLIMU 1 oniepaliuy UHJeKcupoBaHus. [leperpyska
orepanuil «IIOMECTUTh B TOTOK» U «B3ATbh U3 IOTOKA».

3 BusyaabHoe nporpammupoBaHue Ha C#

3.1  Cpena mporpaMMHpOBaHUs MeH10 1 naHean HHCTPYMEHTOB Cpefibl pa3paboTKH,
Visual Studio. DneMeHTsI MaHEJIM KOMIIOHEHTOB. DJIEMEHThI YIPaBICHUS.
ynpasnenus. Co3nanue [Tpocreiimee npunoxenue. [Tonsarue codbiTus U
npoekta. CoObITHS U COOOIIICHUSI.

COOOILEHHUS.

3.2 OcHoBHbIe BU3yasibHble U He  KoMmnoHeHTHI maHenu 3neMeHToB: CTaHJapTHBIE

BHU3yaJbHbIE KOMIIOHEHTHI. AIIEMEHTHI yrpasieHus, Konrelineps!, MeHIo 1 naHenu
MHCTpYMEHTOB, KOMIIOHEHTHI, [[MaoroBele OKHa.

3.3 HHrepdeiicHble 0OBEKTHI: Wutepdeiicubie 00beKThl. TUIBI OKOH. /[1anoroBbie OKHa.
YIPABJISAIOIIAE JIEMEHTHI, B3anmoneiicTBre OTIETBHBIX OKOH MPUITOKEHUS.

OKHA U TUAJIOTH. OCHOBHOE ¥ KOHTEKCTHOE MEHIO MPUIIOKEHUS.

3.4  Cocrasistomniye Cocrapistomue nojab30BaTeNIbCKOro HHTepdeiica: Kiacchl
MOJIb30BATEIBCKOTO Application, Form, Clipboard, InstalledFormCollection.
uHTepdeiica.

3.5  JlmHamuyeckoe co3maHue Pa3zpaboTka npuiokeHui ¢ UCIOIb30BAHUEM A€ "MEHTOB
KOMITOHEHT. ynpasieHus. J[uHamuueckoe co31aHHUE AIEMEHTOB

yIpaBiIeHUS U IPYTUX KOMIOHEHT, UCIIOIb3yEMbIX B
IIPUJIOKEHUU.
3.6  Co3znanue kiaccoB, paboTa co  YHUBEpCalbHbIM KOHTEHHEp CIMCKOB: Kiacc List.
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CIIICKaMU OOBEKTOB.

Co3ganne COOCTBEHHBIX KJIACCOB, OPTraHU3aIIKs TPYIIIT
00BEKTOB Ha OCHOBE List.

3.7 | Pa3paboTka npuiioKeHuit
HPUKJIAJHOTO XapaKTepa.

TexHonorus pa3padOTKU MPUIIOKEHUH TPUKIIATHOTO
xapaktepa. Co3aaHue INIABHOTO MEHIO U ITAHEIU
WHCTPYMEHTOB NPUJIOKEeHUs. Peann3anus BO3MOXKHOCTEN
HACTPOMKHU IapaMeTPOB MPHIIOKECHHUS.

4 | Cucrema BU3yaJibHOT0 nmporpammupoBanus Delphi

4.1 Cpena nporpaMMHUPOBAHUS
Delphi. DnemeHTbI
yrpasienus. Co3aHue
npoekta. CoObITHS U
COOOIIeHH.

MeH10 U aHenu HHCTPYMEHTOB Cpefibl pa3paboTKH,
MaHeJIu KOMIIOHEHTOB. DJIEMEHTHI YIIPABJICHHUSL.
[Ipocreitmee nmpunoxxenue. [TonsiTue coObITUS 1
COOO0ILIEHUSI.

4.3  UnTtepdeiicHbie 0OBEKTHI:
YIIPABIISIONIUE SJIEMEHTHI,
OKHA Y JINAJIOTH.

Nutepdeticapie 00beKThl. TUIBI OKOH. J[HaIoroBbIe OKHA.
B3anmoneicTBre OTIENBbHBIX OKOH MTPUIIOKEHUS.
OCHOBHOE U KOHTEKCTHOE MEHIO MPUIIOKEHHUS.

4.5 T'padudeckrec MPUMHUTHBBHIL.
Kiaccerr TScreen u
TGraphics. Metox Canvas.

I'paduueckue npumu—tuBbl. Kinaccer TScreen u
TGraphics. Meton Canvas Ha npumepe KOMIIOHEHTa
TImage B cpene npo-rpammupoBanust Del—phi.
Hcnonszo—Banue pynkiuit WIN APL

4.6 JluHaMHYECKOE CO3/IaHUC
KOMIIOHEHT.

4.8  Pa3paboTka mpuIIOKEeHUI
NPUKIJIAJHOTO XapaKTepa.

Pa3paboTka nmpuaoxeHuil ¢ UCIOIb30BAHUEM 3JI€ "MEHTOB
ynpasieHus. JJuHaMu4ecKkoe co31a"HHUE JIEMEHTOB
YIPaBIEHUS U IPYIrMX KOMIIOHEHT, UCIOJIb3YEMbIX B
IIPUIIOKEHUN.

TexHonorust pa3padOTKU MPUIIOKEHUH MTPUKIIATHOTO
xapakrepa. Co3iaHue TJIaBHOTO MEHIO U ITaHENH
WHCTPYMEHTOB NPUJIOKEHU. Peann3anus BO3MOXKHOCTEN
HACTPOMKHU IapaMeTPOB NPUIIOKECHHUS.

Kypc nmpakTudecknx/ceMuHapCcKUX 3aHATUN

Ne HanmenoBanmue paznena /
TeMbI U CHUILIHHbI

Conep:xanue

1  OcHoBHbIe NpUEMBI NPpOrpaMMupoBaHus Ha si3bike C++. CTPYKTYpBI IaHHBIX.

1.1 Bseneune B 1361k C++.

Crpykrypa nporpaMmMsl. OnvcaHne NEPEMEHHBIX.
NHcrpykuun BBOa-BeIBOAA. Mcnone30Banue
BETBJICHMS IIPU PELICHUU 3a1a4, COACPKALIUX
pasHooOpa3Hble yciosus. [IporpammupoBanue
COCTaBHbIX yciaoBUi. MHCTpyKIms switch.

1.2 VYmupamnsromme CTpyKTypb

N3yyeHne NUKIOB C mapaMeTPOM, C IPEAYCIOBUEM U C
nocye yciaoBueM. [IpuMeHeHus Kax10ro Buaa IUKIOB
B 3aBUCHMOCTH OT TPeOOBAaHUI KOHKPETHOM 3aJjauu.
Brnoxennble nukisl. MHcTpykimu break u continue.

1.3 MaccuBsl U yKka3aTemH.

Vkazarenu. OnepauHH HaJ yKa3aTCIIAMU.
O)IHOMepHBIe 1 MHOTOMCPHBIC MAaCCHUBBI.
Hcnons3oBanue y1<a3aTeJ1e171 Ipu pa60Te C MaCCHMBaMMH.

1.4 Crpoku B C++.

Heo6xoauMocTh BBECHUSI COCTABHOTO THUIIA IAHHBIX.
CocraBiieHHE CIO0KHBIX CTPYKTYP JaHHBIX HA OCHOBE
tuna struct. [Ipumeps! ucronb30BaHus TUIA struct.

1.5 @OyHKIUHU KaK CPEACTBO
CTPYKTYpH3aIlUH POTPAMMBI.

Hcnonb3oBanue GyHKIUI IPH HATUCAHUU TIPOTPAMM.
[Tepenaua maccuBoB B ¢pyHkinu. Co3gaHue MEHIO
porpamMMsl Ha ocHoBe (hyHKIMH. D dhexkTuBHOE
ucnosb3oBanue ¢pyHkiuil. [lapamerpsl Mo ymonrgaHuio
u neperpy3ka ¢yHkuuid. I[IpoToTusl.

7



1.6

JluHaMuuecKue CTPYKTYpPHI.

OcobenHocTr paboOTHI C CHMBOJIAMH U CTPOKAMU B
C++. KnaccoBslit Tun string. Opranusanus BBoAa-
BBIBOJIA MEXK]Ty ITPOrPaMMOK B OOBEKTOM string.

1.7 @aiinbl. Pabota c ¢aitmamu: ucnosb30BaHUE CPEIICTB
6ubmumorek stdio u fstream. daiiapl IPOU3BOIBHOTO U
MocJieIoBaTeNbHOro Joctyna. Beibop tumna daiina mis
XpaHEHUS JaHHBIX B 3aBUCUMOCTHU OT TPEOOBaHUIA
3a/1auH.

2  O0beKTHO-OPpHEeHTHPOBAHHOE MporpaMMmupoBanue Ha C++.

2.1 Kunaccol B CH++. Kraccel 1u1g onucanust mpocThIX MaTEMaTHYECKUX U
reoMeTpuueckux 00bexToB. Mukancymsnus. [Ipumepst
pa3paboTKU KIJIACCOB JUIsS pa3IM4HbIX 00JIacTei
UCTIOJIb30BAHUSI.

2.2 | Pazpabotka cTpyKTypsl Ki1accoB.  OpraHusanus B3auMOJCHCTBUS HECKOJIBKUX 00BEKTOB
Pa3HbIX KJIACCOB MOCPEICTBOM JPYKECTBEHHBIX
¢byHKIMi. B3anMoelicTBrE KIacCOB Ha OTICIIBHBIX
puMepax.

2.4 | Vlepapxus KIaccoB. Ha3nauenue u ucmonp30BaHNe aOCTPAKTHBIX KIACCOB.
AOGCTpaKTHBIE KJTacChl KaK OCHOBA 00Jiee CI0KHBIX
CTPYKTYPHBIX 00beKTOB. HEBO3MOXKHOCTh CO3AaHUs
9K3EMILIAPOB 0OBEKTOB a0CTPAKTHBIX KJIaccoB. YuCTo
BUPTYyaJIbHbIC (PYHKIINH.

2.5  VYcnoxHeHue CTPyKTYpBI Mexanusm neperpysku onepauuii. [leperpyska

KJIACCOB. YHapHBIX U OuHapHbIX onepanuil. [leperpyska
OTIepalliy BHI30BA (PYHKIIUH U OTIEPALIUN
unaexcupoBanus. [leperpyska onepanuii «ltoMecTUTh
B TIOTOK» M «B3ATh U3 TIOTOKA.

2.6  Tleperpy3ka omeparui. [IpakTveckoe npuMeHeHHEe U 0000IICHHE TPHEMOB U
METO0B Pa3pabOTKH KJIACCOB JJISl OUCAHUS
MaTeMaTHYeCKUX U IpYrux (pu3nyecKux,
COLIMAJIBHBIX, U T.JI.) 0OBEKTOB.

3  BusyaabHoe nporpamMmupoBaHue Ha C#

3.1  Cpena mporpaMMHpOBaHUs PaboTa ¢ 0CHOBHBIMH KOMIIOHEHTaMU aHEIH
Visual Studio. DneMeHTsI aneMeHToB. Co31aHNe IPOCTHIX MPUIIOKEHUI.
ynpasnenus. Coznanue npoekra.  Pa3paborka npunoxeHus «KaabKyasTopy.

CoObITHS M COOOIIEHHUS.

3.3 HHrepdeiicHble 0OBEKTHI: O06paboTka cOOBITUI M UCKIIOUUTENBHBIX CUTYaIUI.
VIIPaBJISIONINE YIEMEHTHI, OKHA 1 CTaHJapTHBIC JHAJIOTH. Y COBEPIICHCTBOBAHHE
JIAJIOTH. KaJIbKYJISITOPA U TEKCTOBOTI'O PEIAKTOPA.

3.4  Cocrasnstomnye PazpaboTka nmpuoxkeHus, COAEepIKaIlero AMHaMU4eCKU
MOJIb30BaTEILCKOT0 HHTEp(elica. = co3aBaeMble KOMITOHEHTHI (KOMITOHEHTHI,

CO3J1aBaeMbI€ B IpoIecce padoThl TPOrpaMMBl).
O0BsicHEeHNE HEOOXOQNUMOCTH JUHAMUYECKOIO
co3JlaHusi KOMIOHEeHT. [TpumMep mpusoxkeHus.

3.6 Co3znanue kiaccoB, paboTa co Co3nanue coOCTBEHHBIX KJIACCOB U 0OBEKTOB.
CTIHCKaMU 0OBEKTOB. [IpakTHyeckoe UCIOIb30BaHKE KIIACCOB HA IPUMEPE

kiaccoB «JIuHusy, «[IpsSIMOYTrOIbHUKY, «IUTUIICH.
4 | Cucrema Bu3yajabHOro nporpammupoBanusi Delphi
4.1 Cpena nporpaMMHpPOBaHUS

Delphi. Dnements! ynpaBieHus.
Coznanue npoekta. CoObITHS U
COOOIIIeHN.




4.2 | OCHOBHBIC BU3yaJIbHBIC
kommoHeHTHI (VCL).

4.4  Cocrasnsmoomue
10JIb30BaTEILCKOI0 UHTEpPeiica.

4.7 | Co3maHue KJIaccoB, paboTa co
CIHCKaMU OOBEKTOB.

4.8  Pa3paboTka mpuIIoKEeHUi TexHonorus pa3pabOoTKu NPUIIOKEHUH TPUKIIATHOTO
IIPUKIIQJHOTO XapaKTepa. xapakTepa. Co3JlaHue IJITaBHOI'O MEHIO U IaHEIH

WHCTPYMEHTOB NPUJIOKEHHUs. Peanm3anms
BO3MOKHOCTEH HACTPOMKH ITapaMeTPOB MPHIIOKEHMSL.
Kypc naboparopHbIX 3aHATUN
Ne HaunmenoBanue Coaepxanue
pasnaeia / TeMbl
JAUCUMILTUHBI
1  OcHoBHbIe NPUEMBI MPpOrpaMMupoBaHus Ha si3bike C++. CTPYKTYpHI IaHHBIX.

1.2 VYunpasnsromnue Jlaboparopuas padota Nel. [IporpamMmMupoBanue BeTBICHHI U

CTPYKTYPHI ITUKJIOB. [IpakTH9yeckoe MPUMEHEHUE UHCTPYKIIUN
BETBJICHUS U LIMKJIOB IIPU PEIICHUH 3a/1a4 110
nporpaMMmupoBaHuio. COBEpIICHCTBOBAaHHE HABBIKOB
pa3paboTKU IPOrpaMM.

1.3 MaccuBsl u ykazarenu. | Jlaboparopnas pabota Ne2. PaGora co cTaTHueCKUMHU U

JUHAMAYECKHIMH MacCHBaMH. 3akperuieHue
IPAaKTUYECKUX HAaBBIKOB paboThl ¢ MaccuBaMu. O6paboTKa
COBOKYITHOCTEH OJJHOTHITHBIX JAHHBIX (BBOJ, COPTUPOBKA,
npeoOpaszoBanue, U T.1.), OTpaboTKa yMEHUI BIOUPATh
pHUEMIIEMBIE AITOPUTMBI Pa0OTHI C TOTOKAMH JaHHBIX.

1.4 Crpoxu B C++. JlabopaTtopnast pabota Ne3. Pabota co crpokamu. O6paboTka

JAHHBIX CTpokoBoro tuna. [IpeoOpa3oBaHue CTPOKOBBIX U
YHCIIOBBIX 3HaUeHUH. [IonCK JaHHBIX, YIOBIETBOPSIONIINX
HEKOTOPBIM YCIOBUSIM.

1.5 ®ynkuuu kak cpenctBo  JlaboparopHas pabota Ne4. @ynkuuu. CTpykTypsl (struct) B
CTPYKTYpHU3aLNHU C++. Pabora co ClI0KHBIMU (COCTaBHBIMU) CTPYKTypaMu
IPOrpaMMBl. JaHHBIX. BBOJI, MpeoOpa3zoBaHue U XpaHEHHE TaKUX JaHHBIX.

1.7 @aiinsl. JlaGopatopHnas padota Ne5. daiinsl B C++. XpaHeHue TaHHBIX

B BuJe Qaitnos. [Ipuemsl padboTel ¢ 6ubaroTekamMu (haiaos.
Coznanue npoctoit 6a3bl JaHHBIX.
2 OO0beKTHO-OPHEHTHPOBAHHOE MporpaMMupoBanue Ha C++.
2.1 Knaccer B C++. JlabopaTtopHnast pabota Ne6. OOBeKTHI 1 Ki1acchl. BBenenue.
PazpaboTka KJ1acCOB /JIsl OMUCAHUS MAaTEMAaTHUECKUX U
TeOMETPUIECKUX 00BEKTOB. DYHKITUU-YTHIUTHI.
KoHCTpYyKTOpHI € MapamMeTpaMu IO YMOJTYAHUIO.

2.2 | Pazpabotka ctpyktypsl | JlaGoparopHas pabota Ne7. [Ipou3BoaHbIE KIIacChI.

KJIACCOB. Hacienosanue. Co3naHue U yCI0)KHEHHE KIacCOB HA
OCHOBE paHee OIMCAHHBIX 00Jiee MPOCTHIX KJIACCOB.
[TpakTH4yeckoe MpUMEHEHNE MEXaHN3Ma HacJIeIOBaHUS TIPU
ONMUCAaHUH 0O0BEKTOB OOJIee CIOKHON CTPYKTYPHI.

2.3 | [lpy’KecTBEHHBbIE JlaGopatopHnas pabota Ne8. [Tomumopdusm. Bupryanbabie
(GYHKIIMH U KJIACCHI. GyHKIIH. [Tonumopduoe noseeHue GyHKIMHN npu

HaclieloBaHuU. PaHHee U 1o3/1Hee CBsI3bIBaHUE.
HeoOxonumocTts onucanus pyHKINMN KaK BUPTYaJIbHOM.
2.4  Vepapxus KIIacCoB. JlabopaTtopnast pabota Ne9. BuptyansHbie GyHKIIUH.
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AOCTpaKTHBIE KIIACCHI. [IpakTuka onucanus u
HUCITIOJIB30BaHUA aGCTpaKTHI:IX KJIaCCOB U YUCTO BUPTYAJIbHBIX

GYHKIHA.

2.6 Ileperpyska onepanuii. | JlaGopatopnas padora Nel(. ITeperpy3ska onepanuid.
[IpakTHyeckoe UCII0Ib30BaHHE MEXaHU3Ma MEPETPY3KU
orepanuii mpu padoTe ¢ IKIEMILIIPAMU 00bEKTOB PA3ITUYHBIX
KJIACCOB.
3  BusyaabHoe nporpammupoBaHue Ha C#
3.2 OcHoBuble Bu3yanbHbie | JlaGoparopnas pabota Nel2.
U HE BU3YyaJIbHBIC Junamuueckoe co3/ianne KOMIOHEHT. Junamuudeckoe
KOMITOHEHTBI. CO3/1aHME KOMIIOHEHT TP MPOSKTHPOBAHUY TPHIIOKEHHH.
Coznianue 1 UCIoJIb30BaHUE KOMIIOHEHT, HACTPOWKa COOBITUH U
CBOMCTB. Y JaJICHUE KOMIIOHEHTOB.
3.5 Jlunamuyeckoe Jlaboparopnas pabota Nel3.
CO3/1aHH€ KOMITOHEHT. Pa3paboTka npuiiokeHuid MpUKIaJHOTO XapaKTepa.
Hcnonp30BaHre KOMIIOHEHT ITAHENH AJIEMEHTOB TIPH
pa3paboTke npunoxxeHuil. Pa3paboTka roroBoro npuiaoxeHus,
NpeIHa3HAYCHHOTO JUUIsl BBITIOJTHEHHUS! KOHKPETHOM 3a/1auu (B
paMKax y4eOHOTro MPOEKTa COTIACHO MPEI0KEHHBIM
BapHaHTaM 3aJlaHuil).
3.7 | Pa3pabotka JlaGopaTtopnas pabota Nel3.
MPUJIOKEHU Pa3zpaboTka npuiokeHuid MPUKIATHOTO XapaKTepa.
MIPUKIIATHOTO Hcnonb30BaHre KOMIOHEHT MaHENu JIEMEHTOB MPU
Xapakrepa. pa3zpaboTke mpriokeHui. Pa3paboTka roTOBOTO MPHIIOKEHUS,
MpeHa3HAYEHHOTO IS BHIOJTHEHUS] KOHKPETHOM 3a/1a4 (B
paMKax y4eOHOTr0 IPOEKTa COTJIACHO MPEIOKEHHBIM
BapHUaHTaM 3aJaHui).
4 | Cucrema Bu3yaabHOro nporpammupoanusi Delphi
4.2  OcHoBHble BU3yasibHble = JlaGoparopHas pabota Nel4. Mcnonb30oBaHuE KOMIOHEHT
koMioHeHTsI (VCL). Delphi npu pa3zpaboTke npuI0KeHuH. Hcnons3oBanue
koMmroHeHT naHenei Standard, Additional u System st
peILIeHHI HEKOTOPBIX MaTeMaTndeckux 3aaad. Coznanue
uHTepdeiica IpoCTOro NPUIOKEHMs.
4.5 T'padpuueckue JlaGopatopHas pabota Nel5. I'paduxka B npoekrax Delphi.
npuMUTUBBIL. Kaccel Meton Canvas juist komrnoneHTa TImage.
TScreen u TGraphics. Hcnonk3oBanue cTHIEH 1 OTOOpaskeHUH JIMHUHN B TIpoIiecce
Meton Canvas. pa3paboTku npusoxxeHus. [Ipuemsl u MeTo 61 pabOTHI €
rpapuKoH.
4.7 ' Co3naHue KIaccos, JlaGopatopHnas pabota Nel6. Knaceel v cucku.  Pa3pabotka

paboTa co CucKaMu
00BEKTOB.

COOCTBEHHBIX KJIACCOB IS PEIIEHUsI MPAKTUUECKUX 3aa4.
Pabota co cnuckamu 00bekToB. JloOaBieHne, U3MEHEHUE U
YHUUTOKE€HHE O0BEKTOB.
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