defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kachepa aBTOMATV3NPOBAHHbIX CUCTEM YNPaBIEHNS
Kacheapa BbIMUCAUTENbHO TEXHWUKM

Kadheapa aBTOMaTMKM

“YTBEPXOAKD”
OEKAH ABT®
K.T.H. PeBa W. /1.
r.

PABOYAS ITPOTPAMMA YUYEBHOU JJUCITATITTAHBI

I[IporpammupoBanue

O6pasoBatenbHas nporpammMa: 09.03.01 MIHpopmaTrka 1 BblYUCIUTENIbHAsA TEXHUKA, Npotusib: CeTeBble
NHHOPMAaLMOHHbIE TEXHONOTM

Kypc: 2, cemectp : 3
PakynbTET aBTOMATUKM U BbIYNCIUTENBHOW TEXHWNKN,

CemecTp

Ne

Bug gesaTenbHoCcTH

3

1

Bcero 3a4eTHbIX efuHULY
(kpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

85

Jlekuymm, yac.

36

MpakTnyeckune 3aHATAA, Yac.

NabopaTtopHble 3aHATUA, Yac.

36

N3 HUX B aKTUBHOI 1
NHTepaKTUBHO (hopMe, Yac.

36

ATTecTauus, yac.

KoHcynbTaLmm, yac.

11

10

CamocTosTefbHas paboTa, vac.

59

11

Buabl camocTosATeNbHOM paboThl
(KypcoBOi1 NPOEKT, KypcoBas
paboTa, PI'3, nogrotoBka K
KOHTPO/bHOW paboTe)

KP

12

Bup atTectauum

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynansHocTu): 09.03.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA

&I OC BBefeH B aeiicTBme npmkasom Ne5 ot 12.01.2016 r. , gata yTBepxaeHus: 09.02.2016 .

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 09.03.01 MiHhopmaTrKa 1 BbIYMUCIUTENIbHAS TEXHMKA

Pabouas nporpamma 06cyXxaeHa Ha 3acefjaHnumn Kaepsbl
ACY, npotokon 3acefiaHuns Kageapsl No7 ot 20.06.2017

BT, npoTtokon 3acefaHus Kageapb! Ne6 ot 20.06.2017
ABT, npotokon 3acefjaHna kadegpbl Ne10/1 ot 20.06.2017

YTBepXaeHa Ha coBeTe (paky/ibTeTa aBTOMaTUKMN 1 BbIYUC/IUTENbHOM TEXHWUKK, NPOTOKON Ne 6 0T 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.T.H. JocToBanos A. H.
3aBefyownii kageapoii:
npodeccop, A4.T.H. Fpudh M. T

[OLEHT, K.T.H. AKnMeHKO A. A.
JOUEHT, A.T.H. XKmyab B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoi Mpudg M. T



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun ®@IOC: OIIK.S cnocodHoCTh peliaTh CTAHJIAPTHLIC 32121 NPoQeccHOHATLHOI 1esi TeILHOCTH
Ha ocHOBe HH(popManmoHHOii I 6nbmorpadgmieckoii KyILTYPBI ¢ IPAMEHEHAEM
HH(POPMANHOHHO-KOMMYHHKAIMOHHBIX TeXHOIOTHii ¥ ¢ y9eToM 0CHOBHBIX TpefoBanuii undopmannonnoii

6630]]aCHOCTH; e uacmu c.lledylomuxpesyﬂbmamae 06leEHuﬂ!

34. 3HaTb COBPEMEHHbIE TEXHWUYECKIME 1 MPOTPaMMHbIe CPeACTBA B3aUMO/ENCTBUS C BbIUMC/ITEIbHOM
TEXHWKOW, TEXHO/IOTMI0 Pa3paboTKM aifopUTMOB U MPOrpaMm, MeTOAbl OTNafKv 1 peLeHuns 3agad Ha

BbIYNC/INTENLHOM TEXHWUKE B Pa3/IMUYHbIX PEXXMMAX

y12. yMeTb OLIEHUBATb COCTOSHUE U TEHAEHLIMM Pa3BUTUS MHPOPMALIMOHHBIX TEXHONOMMIA U MH(HOPMATUKM B

COBPEMEHHOM 06LLECTBE

y5. YMETb NMPUMEHATb OCHOBHbIE METOAbI, cnocobbl 1 cpeacTea NosiyyeHnsa, XpaHeHna n nepepa60TK|/|

NHhopMaLMK C NMOMOLLbIO KOMMbIOTEPOB M KOMMbIOTEPHBIX CPEACTB

Komnemenuun HI'TY: TIK.10.B/TIK roroBHOCTH K pa3paborke Moe/Ieil KOMIIOHEHTOB HWH(OPMANNMOHHBIX
CHCTeM, BKIIOYAsi MO/Ie N 6a3 JaHHBIX 1 MojiesT HHTepdelicoB "Te/I0BeK - 2IeKTPOHHO-BBITHCINTEIHHAS

MAIAHA"; ¢ Yacmu c1edyIouux pe3yibmanioe oGy eHus:

32. 3HaTb OCHOBbI O6'b6KTHO-OpI/IEHTI/IpOBaHHOFO noaxofa K nporpamMmmmnpoBaHuto

Komnemenyun HI'TY: 11K.9.B/HU roroBHOCTH 060CHOBBIBATH IIPHHAMAEMbIE IIPOCKTHbIC PENICHNS],
OCYIIECTB/ISITH MOCTAHOBKY H BBINOJIHATDH SKCIEPHMEHTHI 10 MPOBEPKe HX KOPPEKTHOCTH 1 (P PeKTHBHOCTH; ¢

HACHU CTLeOVIOWUX PE3YIbINANOos 00y 4eHUN:

y7. YMETb OCYLLLECTBNATL MOCTAHOBKY W BbINOHATL 3KCMEPUMEHTLI MO MPOBEPKE UX KOPPEKTHOCTU U

3(htheKTUBHOCTH

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnunua 2.1

PesynbTaTbl U3yUYeHWs AUCLMMNVHBI MO YPOBHSAM 0CBOEHUS (MMETb
npeacTaBneHune, 3HaTb, YMeTb, BNafleTh)

dopMbI opraHmnzaumnm
3aHATUIN

MporpaMmmpoBaHme

NporpaMmmmnpoBaHuio

MK.10.B/MNK.32 3HaTb OCHOBbI 00bLEKTHO-OPUEHTMPOBAHHOIO NoAxoa K

1.3HATH OCHOBHI O6’B€KTHO—OpI/IEHTI/IpOBElHHOFO noaxoJa K nporpaMMHupOBaHHUIO

INekupmm; CamocTosiTe/bHast
paboTa

NPOBEPKe UX KOPPEKTHOCTM 1 3(EKTUBHOCTY

MK.9.B/HW.y7 ymMeTb OCyLLECTBNATbL MOCTAHOBKY U BbIMO/IHATL 3KCMEPUMEHTbI MO

2.yMeTh OCYIIECTBIBIT IIOCTAHOBKY Y BBHIIOIHSTH 9KCIIEPUMEHTEI 110 IPOBEPKE MX
KOPPEKTHOCTH H 3P PEeKTHBHOCTH

JTabopaTopHble paboThl;
CamocTosTenbHasa pabora

OIMK.5.34 3HaTb COBPEMEHHbIE TEXHUYECKME 1 NPOrpaMMHble CPeACcTBa B3aMMOeNCTBUSA C
BbIYNC/INTE/IbHON TEXHUKOM, TEXHO/IOTMIO PaspaboTKM airopuTMOB U NPOrpamm, MeTobl
0T/IaJKM 1 peLleHns 3834 Ha BbIYUC/INTE/IbHOM TEXHUKE B Pa3/IMYHbIX PeXMMaXx

3.3HaTh COBPEMEHHBIE TEXHAUECKHE U IPOrPaMMHBIE CpeIcTBa B3aUMOCHCTBHA ¢
BBIYHCIIUTENBHOM TEXHUKOHR, TEXHOTIOTHIO pa3paboTKy aJITOPUTMOB H IPOIPAMM,
METO /bl OTJIaJIKM U PENIeHHs 3a/ja4d Ha BEIYUCIUTEILHON TEXHUKE B Pa3IHIHBIX
pexkuMax

Jekuun; CamocTosTe/bHas
paboTa

TEXHOJI0MM M MHOPMAaTUKM B COBPEMEHHOM 06LLIECTBE

OlNK.5.y12 ymeTb OLeHNBaTb COCTOSAHWE N TEHAEHUMN Pa3BUTUA NHDPOPMALMOHHbIX

4.yMeTB OIEHUBATEL COCTOSIHUE U TEHJICHITUN Pa3sBUTHUSA I/IH(I)OPMEILII/IOHHBIX
TEXHOJIOTHU U I/IHCbOpMaTI/IKI/I B COBPEMCHHOM 06[[ICCTBC

JabopaTopHble paboTsl;
CamocTosTeNbHas paboTta

OlMK.5.y5 ymeTb MPMMEHSTb OCHOBHbIE MeTO/bI, CrI0CO0ObI U CPeacTBa NOYHEHUS, XPaHEHMS
1 nepepaboTKN NH(OPMaLIMK C MOMOLLbK KOMIMbIOTEPOB Y KOMMbIOTEPHbIX CPEACTB

5.yMeTh IPUMEHSTH OCHOBHBIE METO/[BI, CLIOCOOBI M CPEJICTBA MOTYICHMSI, XPaHESHHs
1 epepaboTKH HHPOPMAITIH ¢ TIOMOTIEIO KOMITLIOTEPOB M KOMITBIOTEPHBIX CPE/ICTB

JabopaTopHble paboTsl;
CamocToaTenbHas paborta

3. CofiepykaHuie 1 CTPYKTypa y4e6HOI AUCUMNANHbI




Tabnuua 3.1

Tembl NeKunin

AKTUBHbIE

hopMbl, yac.

Yachl

CcbINIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

CemecTp: 3

OnpakTnyeckasn eguHmua: BeegeHne 8 OOT

1. [Ba hyHAaMeHTaIbHbIX NOAX0Aa
K pa3paboTke nporpamm -
CTPYKTYPHOE NporpaMMuUpoOBaHue 1
00bEKTHO-OPUEHTUPOBAHHOE
nporpammrpoBaHue.

1,3

MofrotoBKa K fekumn,
MOCELLEHNE NIEKLUN, YTEHME
inTepatypbl

2. BeegeHue. CTpyKTypa Kypca u
npaswna aTTecTauuu.

1,3

MoarotoBKa K fiekumn,
noceLleHne NeKLmK, UTeHne
nnTeparypbl

AnpakTtudeckan egnHuua: Mapagmrma OOT

3. Mapagurma OOIT. OCHOBHbIe
noHaTna OOl - Knacc 1 06beEKT.
Tpwu 6a308BbIX npuHuuna OO -
WHKancynaumsa, HacnefosaHue n
NoANMOPQN3M.

1,3

NoAroToBKa K nekuun,
MOCeLLEHNE NEKUUN, YTEHME
inTepaTypbl

AvpakTnyeckas eanHuua: MHKancynsums

4. NHkancynauus. OnpegeneHve
Knacca. Peanimsaums abCcTpakTHOro
TMNa laHHbIX B POpMe Knacca.
O6nacTb eicTBUSA Knacca u
[OCTYN K ero afieMeHTaM.
OTpgeneHve nHTepgeiica Knacca ot
peanu3auuy Knacca. YnpasneHue
[OCTYNOM K 3/1eMeHTaMm K/lacca.
®yHKUMKM gocTyna un
(OYHKLUN-YTUINTBI.
MHuymanusayms 06beKTOB Knacca.
KoHcTpykTOpbl. KOHCTPYKTOPbLI 663
napameTpoB 1 C NapameTpamu.
JecTpykTopbl. [NopaLoK BbI3oBa
KOHCTPYKTOPOB W [1eCTPYKTOPOB.
MpvicBavBaHVe 0OBEKTOB -
No3/1EMEHTHOE KOMNMpOBaHwe
06BEKTOB M0 YMOTHaHMIO.
KOHCTaHTHbIE 0OBEKTHI,
[aHHble-3/1eMeHTbI U
(hyHKLMM-3NEMEHTbI K1AacCoB.
Komnosnuus (06beKTbl KNaccos
KaK 3/1eMeHTbI ApYrux Knaccos).

[ py>XeCTBEHHbIE PYHKLMN.

[ py>XeCTBEHHbIE KNacchbl.
YkasaTens this. AnHammnyeckoe
Bble/IeHMe NamMAT NOCPeLCTBOM
oneparopos new u delete.
KOHCTPYKTOPbI KOMMWIA.
CraTnyeckue afemMeHTbl Kacca.
KOHTeliHepHble Knacchbl 1
nTepaTopbl.

1,3

MofrotoBKa K fiekumn,
MOCELLEHNE NNEKUUN, YTEHME
nuteparypbl

AvpakTuyeckas eanHuLa: HacnefoBaHme




5. HacnepoBaHwue. ba3oBble U
NPOW3BOAHbIE KNacChl.
3aluieHHble 31eMeHTbI Kacca.
Mpeobpa3oBaHyie yKasatenei
6a30B0Oro Kacca B ykasaresnu
NpPOW3BOAHOIO Knacca.
MNepeonpegeneHve
(hyHKLMIA-3neMeHTOB 6a30BOr0
K/acca B Mpon3BOLHOM K/iacce.
OTKpbITO., 3aLLMLLEHHOE 1
3aKpbITOE Hac/efoBaHue.
KOHCTPYKTOpbI 1 [JeCTPYKTOPbI B
NPou3BOAHBIX Knaccax. HesBHOe
npeobpasoBaHne 06LEKTOB
MPOM3BOAHOIO K/lacca B 00bEKT!
6a3oBoro knacca. Conocras/eHve
KOMNO3WLMKN 1 HacnefoBaHus.
Mpumep nepapxmm Knaccos.
MpaAmoe 1 KoCBeHHOe
HacnegosaHme. MHOXeCcTBeHHOe
HacnegoBaHue. BupTyanbHble
6a30Bble K/1acchl.

1,3

MoAroToBKa K NeKuuu,
MOCELLEHNE NEKLUN, YTEHNE
NTepaTypsbl

AnpakTuueckas eguHuua: Monmmopguam

6. Monumopunsm. BupTyasnbHble
(yHKUMKU. ABCTPaKTHbIE U
KOHKPETHbIE K/accChl.
JnHammnueckoe cBA3bIBaHME Kak
CpefCTBO peanmsaunu
OMNHAMUYECKOT0 MosMmopgu3ma.
BupTyasibHble fecTpyKTOpsl.

1,3

MoAroToBKa K NeKuuu,
MoCeLLeHe NEKLMN, YTeHNe
nMTepaTypsbl

AvpakTunyeckas eguHuLa: Meperpyska onepa

7. Meperpyska onepawuii.
MpyHUMNbI Neperpyskun onepawui.
OrpaHnyeHns Ha neperpysky
onepaumin. @yHKUMM-oNepaLmm Kak
3/1eMEeHTbI U KaK Apy3bs Kfacca.
Meperpy3ka onepawmii BKNHOYeHNS
B MOTOK W W3B/EYEHNS 13 NOTOKA.
Meperpyska yHapHbIX onepawuii.
Meperpy3ka 6UHaPHBIX onepaLuii.
Mpeo6pasoBaHme TUMOB.
Meperpy3ska onepawuii MHKpeMeHTa
N AEKPEMEHTA.

1,3

MoAroToBKa K NneKuuu,
MOCELLEHNE NEKLUN, YTEHNE
NTepaTypsbl

JnpakTtundeckasn eguHunuya: NoTok

1 BBOJa-BbiBOaa

8. MNoTokn BBOAA-BbIBOAA. [1OTOKM.
3aronoBoYHble (haiinbl 61M6IMOTEKN
iostream. Knaccbl 1 06beKTbI
NMOTOKOBOIO BBOAA-BbIBOAA.
MoToKoBbIN BbIBOA. Onepaums
BK/1IO4EHMSA B MOTOK. MOTOKOBbII
BBOA. Onepaums n3sneyeHns ns
noToka. PyHKuUumn 6ecthopmaTHOro
BBOAa-BblBOAa. MaHunynsTopsl
notoka. CoctosHue popmara
noTtoka. CocTosHUSA OLNGKN
NOTOKOB. MprBSA3Ka NOTOKA BbIBOAA

K MOTOKY BBO/Aa.

1,3

MoAroToBKa K NeKuuu,
MOCELLEHNE NEKLUM, YTEHNE
nnTepaTypsbl

AvpakTnyeckas eanHuua: LLIa6noHbI pyHKLMIA 1 KNaccoB




9. LLIabnoHb! yHKLMIA 1 KNaccos.
[py3bsA KaccoB B COYETaHUN C
LwaboHaMM Knaccos.
HacnepoBaHwve B coueTaHUu C
wabnoHamu knaccos. CtaTuyeckune
3/1eMEHTbI K/1aCCOB U1 LIab/IoHbI
K/1acCoB.

1,3

MoarotoBKa K fiekumn,
noceLleHne NeKLMK, UTeHne
nnTepatypbl

AnpakTnueckasn eguHmua: ObpadboTKa UCKII0

YeHui

10. O6paboTKa UCKHYEHNIA.
Ycnosusi NpuMeHeHnst 06paboTku
nckKoYeHnin. CpeacTea
ynpaB/ieHNs NCKITYEHUAMU:
oneparop BblGpOCa UCK/YEHNS
(throw), Nnpo6HbIli 610K (try), 610K
nepexsara (catch). Beibpoc
UCKIIoYeHWA. Mepexsar
UCK/TI0YeHWA. MepebpacbiBaHmne
UCKI0YeHMs. Cneundukaums
NcKoYeHnin. ObpaboTka
HenpeyCMOTPEHHbIX UCKITUEHWIA.
Pa3maTblBaHe CTeka.
KOHCTPYKTOpPbI U eCTPYKTOPbI B
yrnpaB/iieHUN UCKITIYEHUAMU.
MckntoueHns npu HacnefoBaHUu.

1,3

MoAroToBKa K NeKLmH,
MOCELLEHNE NEKLUN, YTEHME
nnTeparypbl

AvpakTuueckas equHuLa: PaspaboTKa NPOMbILLIIEHH

TexHonornm OO

bIX MPOrpaMmMHbIX MPOAYKTOB Ha OCHOBE

11. Co3fiaHue, TeCTMpOBaHUe n
0TNafKa CNOXHbIX NPOrpPamMmMHbIX
NPOLYKTOB Ha 6a3e TeXHON0rm
OOIT B KOMMepPYECKNX

[NoAroToBKa K nekumn,

2 2 1,3 MoCeLLEeHne NeKUUN, YTeHMe
NHCTPYMEHTa/bHbIX cpefax
o nuTeparypbl
BM3yasibHOM pa3paboTKM Nporpamm
Borland Developer Studio n
Microsoft Visual Studio .NET
Tabnuua 3.2
CcbINKM Ha
AKTUBHbIE
TeMbl nabopaTopHbIX pa6boT hopMbl, uac Yacbl | pesynbTathbl YyebHada gesaTeNnlbHOCTb
PMBI, ' 006y4eHuns
Cemectp: 3
AvpakTndeckas egnHuua: Mapagurma OOTT
1. CospgaHue
NOMHO(YHKLMOHaIbHOTO CTyZeHTbl CO34aK0T NPUIOXKEHNE
npunoxxeHuns Windows ¢ "TeKCTOBbIN pegakTop" ¢
rpadmyecknum nHTepdencom 2 4 2,4,5 3KpaHHbIMW OKHaMW, CTPOKOA
nonb3osatenss MEHIO, MaHE/b0 NHCTPYMEHTOB
WHCTPYMeHTa/IbHOW cpefe 1 CTPOKOW COCTOSAHNS.
C++Builder.
AnpakTndeckas eguHmua: MIHKancynauns
2. Co3faHune NpunoxeHns CTyZeHTbI CO34a0T NPUIOXKEHNE
Windows ¢ rpagimyecknm "TeKCTOBbIN pegakTop” ¢
MHTep(elicoM Nonb3oBaTens B 2 4 2,4,5 3KpaHHbIMW OKHamK, CTPOKON

WHCTPYMeHTa/IbHOM cpefe
Microsoft Visual Studio.

MEHH, MaHebo MHCTPYMEHTOB
n CTpOKOVI COCTOAHMA.




3. Co3pfaHune NpUNoXeHNiA
Windows ¢ rpaguueckum

CTyZieHTbl CO34aI0T NPUNOXKEHMNE
"TeKCTOBbIN pegakTop” ¢

< 2 4 2,4,5 3KpaHHbIMN OKHaMW, CTPOKOA
NHTepdeiicom B cpefe
MEHI0, NaHesblo UHCTPYMEHTOB
nporpammupoBaHusa Qt. o
1 CTPOKOW COCTOSAHUS.
4. 3HaKOMCTBO C A3blKaMu CTyfeHTbl CO34al0T NPUIoXKEHME
nporpammupoBaHunsa Java n C#. C rpadyeckmm uHTepericom
Co3aaHue NPUIOXKEHWIA ¢ 2 4 545 nosib30BaTens, n3yyarot
rpatmyecknm MHTepdencom B T CNOco6bl KOMMOHOBKM 3KpPaHHbIX|
cpepe Intellij Idea n MS Visual (hOPM N OCHOBHbIE 3/1EMEHTbI
Studio. yrnpas/ieHns.
CT1ygeHTbI co3gatoT
NpUIoXeHue, KoTopoe
MCMosb3yeT Knacc,
5. MNprmMeHeHne o
NpeLCTaBNAOLWNIA 33[aHHYI0
00BEKTHO-OPUEHTUPOBAHHOIO
npeaMeTHyt0 061acTb
MozXoja K aHamsy,
(Hanpumep, CeTb MarasunHoB,
NPOEKTUPOBAHMIO 1 2 4 2,4,5
cucTeMa mMaTtpuL, Urpa B LLIaLIKn
nporpaMMmnpoBaHuio. MsydeHne o
1 p.) M NpeLoCTaB/SAOLWMNiA
MPUHLMNOB MHKAMNCYNALUN U o <
YAO06HBIN rpadryecknii
arperaumu (KOMmnosuummn). o
NHTepeic noib3oBaTento
(MeHeKep, MaTeMATUK, UTPOK U
T.M.).
AunpakTndeckasn egnHuua: HacnegosaHue
6. MNpymeHeHne CTyzeHTbl jopabaTbiBaloT paHee
06bEKTHO-OPUEHTMPOBAHHOIO 2 4 545 CO3aHHOE NPUJIOXKEHNE, BBOAA
nogxofa. 3yyeHune npuHumna T nepapxmio Knaccos
Hac/ieloBaHus. (HacnepoBaHue).
AnpakTnyeckas eguHuua: Moavmopgusm
CTyfeHTbl jopabaTbiBalOT paHee
7. MNpumeHeHve CO3[JaHHOe NPUOXEHNE,
06BEKTHO-OPUEHTUPOBAHHOIO 2 4 245 ornpefenss v Bbi3blBas
noaxopja. N3yyeHue n Y BUPTYa/IbHbIV (OYHKLMN.
1CNob30BaHMe NOMMOpdM3ma. Vcnonb3yetca cTaTnyeckoe un
OMHaAMUYECKOe CBA3bIBaHMe.
OunpakTnyeckasn egnHumua: MNMoToku BBOAA-BbIBOAA
CTyfeHTbl jopabatbiBatoT paHee
8. MpumeHeHne YA Aop ] P
CO3[JaHHOEe NPUIOXKEHNE:
00BEKTHO-OPUEHTUPOBAHHOIO
OMpesensrT 414 paHee
nogxopa. 3yyeHve 06beKTOB
2 4 2,4,5 CO3/aHHbIX K1accoB onepaunn

NMOTOKOBOIO BBOZA M BbIBOAA, a
TaKXe Cnocob0B neperpysku
onepaumin ans paboTbl C NOTOKaMW.

06MeHa C MOTOKOM, CO34aK0T U
NCMO/b3YIOT 00BEKTHI (haiIOBbIX
MOTOKOB.

AnpakTnyeckas eamHnua: LLla6noHbl PYHKUMI 1 KnaccoB

9. NpumMeHeHne
06BEKTHO-OPUEHTUPOBAHHOIO
nogxofa v 0606LLEeHHOro
nporpaMmupoBaHus. M3yyeHune
AVHAMUYECKUX CTPYKTYP LaHHbIX.
Pa3paboTka WabnoHHbIX METO/0B M
K/1acCoB.

2,4,5

CTyaeHTbl aopabaTbiBatoT paHee
CO37aHHOe NPUNOXEHME.
Co3aatoT WwabnoH
AVHAMWYECKOI CTPYKTYpbl
AaHHbIX (CMMCOK, CTEK, 0Yepelb
1 ap.). MomMeLLaoT B CTPYKTYpY
AAaHHbIX 0OBEKTHI paHee
pa3paboTaHHbIX KNaccos.

4. CamocTosiTe/lbHas paboTa o6yyatoLLerocs

Ne Buabl caMOCTOATE/TbHOWN paboThbl

CcbIIKM Ha
pesynbTaThbl
06yyeHus

Yacbl Ha Yacbl Ha
BbIMNOJIHEHWE [KOHCY/TbTaLnK




CemecTp: 3

1 |Kypc03aﬂ pa6ota |1, 2,3,4,5 |32 |4

. WaxmameTos P. I". MporpaMmmmpoBaHue [ONeKTPOHHbIN pecypc] : 3N1eKTPOHHBIV y4eOHO-MeTOANYECKMIA
komnnekc / P. I'. LLlaxmameTos, [. H. [loctoBanos ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢ sKpaHa.

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,3,4,5 |20 |6

. MporpammyipoBaHme : METOAMYECKME YKa3aHNs K nabopaTtopHbIM paboTam A1 2 kypca ABT®
HanpaeneHns 230100 "NHgopmaTiKa 1 BbIMUCANTENbHAA TEXHUKA" AHEBHOIO oTAeneHns / HoBocmb. roc.
TeXH. YH-T ; [cocT. P. I". LLlaxmameToB]. - HoBocubmpck, 2013. - 18, [2] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179535 LLlaxmameToB P. I". [porpaMmunpoBaHue
[2neKTpOHHBIA pecypc] : 3NeKTPOHHBLIN yuebHO-MeToanYecKniA Komnneke / P. . LLlaxmameTos, . H.
[JocToBanos ; HoBocKG. roc. TexH. yH-T. - HoBocuompck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢ skpaHa. LLlaxmameToB P. I'.
MporpaMmmpoBaHvie [ONeKTPOHHBIN pecypc] : 3N1eKTPOHHBIV y4eOHO-MeTOANYECKMIA KOMMEKC [A/15
ctyaeHToB ABT® no HanpasneHuto 230100 MHomaTuka v BbluUCUTeNbHAA TexHuKa] / P. I
LLIaxmameToB ; HoBOCMO. roc. TexH. yH-T. - HoBocmbupck, [2013]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000183229. - 3arn. ¢ 3KpaHa.

3 |I'Io,qr0TOBKa K atTectaumum |1, 2,3,4,5 |7 |1

: TporpammumpoBaHue : MeTOANYECKME YKa3aHWs K 1abopaTopHbIM paboTam ans 2 kypca ABT®
HanpasneHus 230100 "NHdopmaTuKa 1 BbIMUCANTENbHAA TEXHUKA" AHEBHOIO oTaeneHns / HoBocmb. roc.
TexH. yH-T ; [cocT. P. I". LLlaxmameToB]. - HoBoCubupck, 2013. - 18, [2] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179535 LLlaxmameToB P. I". [porpaMmunpoBaHue
[2neKTpoHHBI pecypc] : aNeKTPOHHBbIN yuebHO-MeToanYecKniA Komnneke / P. . LLlaxmameTos, . H.
JocToBanos ; HoBocKG. roc. TexH. yH-T. - HoBocubmpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢ akpaHa. LLlaxmameToB P. I,
MporpaMmmpoBaHvie [SNeKTPOHHbBIN pecypc] : 3NeKTPOHHBIV y4eOHO-MeTOANYECKMIA KOMMEKC [A15
ctyaeHToB ABT® no HanpasneHuto 230100 HomaTuka 1 BbluUCUTENNbHAS TexHuKa] / P. I
LLIaxmameToB ; HoBOCMO. roc. TexH. yH-T. - HoBocmbupck, [2013]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000183229. - 3arn. ¢ akpaHa.

5. TexHonornsa obyyeHus

[lns opraHn3aummn n KOHTPOIA CaMoCTOATENbHOM paboThbl 06yHatoLLMXCH, & TaKXKe NPoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCA UH(OPMaLVIOHHO-KOMMYHWUKaLMOHHbIE TexXHoorum (Taén. 5.1).

Tabnuua 5.1
JeaTenbHOCTb MHhopMayMoHHO-KOMMYHUKaLMOHHbIE TEXHO/I0M K
e-mail:d.dostovalov@corp.nstu.ru; MopTtan HITY:Cuctema
VIHGhOopMApOBaHIE OTnpaBKK1 coobLeHnin cTyaeHTaMm; Cpefa 3N1eKTPOHHOIo
00y4yeHus
HI'TY:http://dispace.edu.nstu.ru/didesk/course/show/5420
e-mail:
KoHcynbTnpoBaHue d.dostovalov@corp.nstu.ru; Cpefia 3/1eKTPOHHOro 06y4eHus
HI TY:http://dispace.edu.nstu.ru/didesk/course/show/5420
PasmeLLieHne y4ebHbIX Cpepa 3n1eKTPOHHOro 06yyeHus
maTepuanoB HI TY:http://dispace.edu.nstu.ru/didesk/course/show/5420




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmMeHoBaHMe akTUBHbIX (DOPM Kope! q)OpMMpyelV'b'X
KOMMeTeHLUMN
1 |Amnckyccus OMNK.5; MK.10.B/TK

@®opMHpyeMble YMEHH: 32. 3HATh OCHOBBI 00bEKTHO-OPUEH TUPOBAHHOTO MOAX0AA K
MPOrPaMMHUPOBAHUIO; 34. 3HATh COBPEMEHHbIE TEXHHYESCKHE U POrpaMMHbBIE CPEICTBA
B3aMMOJENUCTBUS C BEIYUCIUTENILHON TEXHUKOM, TEXHOJIOTHIO pa3pabOTKH arOPUTMOB U
TIPOrpamM, METObI OTJIAAKH U PEIISHUS 33[1a4 Ha BEIUUCIUTEIFHON TEXHUKE B PA3IHYHBIX
pexxumax; y12. yMeTh OLleHMBaTh COCTOSIHHE U TEHIASHLINU Pa3BUTHS NH(DOPMALIMOHHBIX
TEXHOJIOTHMi U UH(POPMATHKU B COBPEMEHHOM OOIIECTBE; 5. YMETh MPHUMEHSTh OCHOBHBIE METOJIBI,
CrocoObI U CPEACTBA MOTYUEHHS], XPAaHEHHS U NepepaboTKu HHPOPMALIMHU C ITOMOIIBIO
KOMITBIOTEPOB M KOMITBIOTEPHBIX CPEICTB

Kparkoe onucanue npumvenenusn: OOcyxIeHNe TEOPETUYECKUX TTOJIOKEHUH, COMTOCTABJICHUE
MNOJIYUYEHHBIX PE3YJIbTATOB C OXKUIAEMBIMH, OTBETHI HA KOHTPOJIBHBIC BOITPOCHL

6. MpaBunna aTTecTauum 06yvaroLMXCcs No y4ebHOM ANCUUNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE Ucnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaanLMOHHOM LWKane 1 15-yposHeBoi ECTS.
KpaTkast nHopmaums o bPC npmseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHVBaeMble BUAbI AeSATENLHOCTY 0ByYatoLLmxcs 6ann | MaKcUMabHbIi 6ann
CemecTp: 3
Jlabopamopnas Nel: Co3nanue npunokenuss Windows B 2 4
uHCcTpyMeHTansHOM cpene C+tBuilder

KoHTponupytowme Matepuaibl NpueogaTces B “LLlaxmameTtos P. I". MporpaMmmpoBaHyie [SneKTPOHHBIA pecypc] : 3NeKTPOHHbINA y4ebHO-MeToAMYecKui Komnneke / P. T
LLlaxmameTos, [. H. floctoBanos ; HoBocu6. roc. TexH. yH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢

JKpaHa."

Jlabopamopnas No2: Co3nanue npunoxenuss Windows B 2 4
HUHCTpyMeHTalbHOU cpeae Microsoft Visual Studio

KoHTponupytoLmne matepuansl npusogaTes B “LliaxmameTtos P. . MporpaMmupoBaHiie [SneKTPOHHbIN pecypc] : 3NeKTPOHHbIN yue6HO-MeTognYeckuii komnneke / P. I
LLlaxmameTos, [. H. JocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
3KpaHa."

Jlabopamopnas No3: Co3nanue npunoxxenudt Windows B cpene| 2 4
nporpammupoBanus Qt

KoHTponupytoLme MaTepuansl NpuBogsTces B “LLlaxmameTtos P. I. MporpaMMmpoBaHiie [NeKTPOHHBIA pecypc] : 3NeKTPOHHbIN y4e6HO-MeToAUYeCKUiA Komnneke / P. T
LLlaxmameToB, [. H. JocToBanos ; HoBOcKG. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
3KpaHa."

Jlabopamopnas Ne4: 3HaKOMCTBO C SI3bIKAMHA 2 4
nporpammupoBanus Java u C#. CoznaHne npuiokeHuH ¢
rpadruaeckum unrtepdeiicom B cpene Intellij Idea u MS Visual
Studio

KoHTponupytoLmne matepuansl npueogaTes B “LLiaxmameTtos P. . MporpaMmupoBaHiie [SneKTPOHHbINA pecypc] : 3NeKTPOHHbIN yuebHO-MeTognYeckuii komnneke / P. I
LLlaxmameTos, [. H. JocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
3KpaHa."

Jlabopamopnas Ne5: Ilpumenenve 2 10
00BEKTHO-OPUEHTHPOBAHHOTO TTOJIX0/AA K aHATU3Y,
MPOEKTUPOBAHUIO U MTPOrpaMMHUpoOBaHiio. M3ydeHue
MIPUHLIUTIOB WHKAICYJISIIUN U arperauuu (KOMITO3HIIHH)

KoHTponupytowme Matepuanbl npueogaTces B “LLaxmameTtos P. I". MporpaMmmmpoBaHyie [SneKTPOHHBINA pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYecKui Komnneke / P. T
LLlaxmameTos, [,. H. flocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢

JKpaHa."




Jlabopamopnas Ne6: Ilpumenenne 2 10
00BEKTHO-OPUEHTUPOBAHHOr O Nonxona. UsydyeHue npuHununa
HACJIeIOBAHUs

KoHTponupytowme MaTepuanbl NpuBogaTces B “LLlaxmameTtos P. I". MporpaMmmmpoBaHyie [9neKTPOHHBINA pecypc] : 3NeKTPOHHbIN y4ebHO-MeTogMYecKuii Komnneke / P. T
LLlaxmameTos, [. H. JocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
JKpaHa."

Jlabopamopnas Ne7: Ilpumenenue 2 8
00BbEKTHO-OPUEHTUPOBAHHOT O TIoAxoaa. M3yuenne u
HCITOJIb30BaHUE MOIUMOopdhr3Ma

KoHTponupytoLme MaTepuansl NpuBogsTces B “LLlaxmameTtos P. I". MporpaMMmpoBaHiie [NeKTPOHHBINA pecypc] : 3NeKTPOHHBI y4e6HO-MeToANYeCKUiA Komnneke / P. T
LLlaxmameToB, [, H. JocToBanoBs ; HOBOCKG. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
9KpaHa."

Jlabopamopnas Ne§: Ilpumenenue 2 8
00BEKTHO-OPUEHTHPOBAHHOTO oaxoaa. M3yuenne o0beKTOB
MIOTOKOBOTO BBOZIA U BBIBOJIA, & TaK)Ke CIIOCODOB IMeperpysku
orteparuii 1y paboThl C MOTOKaMHU

KoHTponupytoLme matepuansl npusogaTcs B “LLlaxmameTtos P. . MporpaMmupoBaHiie [SneKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4e6HO-MeToAnYeckuii komnaeke / P. I
LLlaxmameTos, [. H. JocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
JKpaHa."

Jlabopamopnas Ne9: Ilpumenenne 2 8
00BbEKTHO-OPHUEHTHPOBAHHOTO MOAX0/1a U 0000IIeHHOTO
nporpamMmupoBanusi. M3ydeHre TUHAMUYECKHX CTPYKTYP
naHHBIX. PazpaboTka madoOHHBIX METONOB U KJIACCOB

KoHTponupytowme MaTepuanbl NpuBogaTces B “LLaxmameTtos P. I". MporpaMmmmpoBaHyie [SneKTPOHHBINA pecypc] : 3NeKTPOHHbIN y4ebHO-MeTogMYecKuii Komnneke / P. T
LLlaxmameTos, [. H. JocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
JKpaHa."

Kypcosas paboma: | 0 100

KoHTponupytowme MaTepuansl NpueogsTes B “LLaxmameTtos P. I". MporpaMmmpoBaHiie [SNeKTPOHHBIA pecypc] : 3NeKTPOHHBIN y4e6HO-MeToANYeCKUiA Komnneke / P. T
LLlaxmameTos, [. H. JocToBanos ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
3KpaHa."

Okzamen: | 0

40

KoHTponupytowme Matepuanibl npueogaTces B “LLlaxmameTtos P. I'. MporpammmpoBaHiie [S1eKTPOHHBIA pecypc] : 3NeKTPOHHbIA y4ebHO-MeToANYecKuin Komnneke / P. T
LllaxmameTos, [. H. loctoBanos ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000222049. - 3arn. ¢
3KpaHa."

B Tabnuue 6.2 npecTaBneHO COOTBETCTBIE POPM KOHTPONS 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLMUMNIIHBI.

Tabnunua 6.2
Koge! DOopMbI KOHTPOSA
KOMMEeTEH
o PesynbTaTbl 00yyeHUA
L 3awmTa [3awmTta Siaame
®roc P | Kjkp |
34. 3HaTb COBPEMEHHbIE TEXHMYECKME 1 MPOrpaMMHble CPeACTBA B3aMMOAENCTBUA C
OMKS5 BbIUYNCINTENLHOI TEXHUKOM, TEXHOMOTMIO Pa3paboTKM anropuTtMOB 1 NPOrpamm, + + +
"~ |MeToAbl OTNaAKM 1 PeLleHns 3aAaY Ha BbIYMCNTEIbHOM TEXHUKE B Pa3/inyHbIX
pexxvmax
y12. yMeTb OLeHMBATb COCTOSHWE U TEHAEHLMN Pa3BUTUA H(OPMALMOHHDBIX + + +
TEXHONOTNIA N MHOPMATMKUN B COBPEMEHHOM 06LLiecTBe
y5. YyMeTb NPUMEHATL OCHOBHbIEe METO/bI, CMOCO6bI M CPeLCcTBa NOYYEHUS, XPaHeHNS + + +
1 NepepaboTKuN MHAOPMALLMK C MOMOLLLH0 KOMIbIOTEPOB M KOMIMbIOTEPHBIX CPEACTB
MK.10.B/MNK 32. 3HaTb OCHOBbI 06bEKTHO-OPUEHTUPOBAHHOIO NOAX0AA K + + +
nporpamMMnpoBaHunio
MK.9.B/HW y7. ymeTb OCYLLEeCTBNATL NOCTAHOBKY W BbIMOHATL 3KCMEPUMEHTbI MO + + +
MPOBEPKE NX KOPPEKTHOCTU N 3PYPEKTUBHOCTU

®OH[] OLIEHOYHBIX CPEACTB MO AVCLMN/IMHE NPeACcTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.



7. lutepatypa

OcHoBHas nMTepaTypa
1. Apxanrensckuii A. 5. IIporpamvuposanre B C++Builder 6 u 2006 / A. 1. Apxanrensckuii, M.
A. Tarun. - M., 2007. - 1181 ¢. : un. + 1 CD-ROM.

2. buimur B. A. OcHoBel 00bexTHOrO riporpammupoBanus Ha C# - (C# 3.0, Visual Studio 2008) :
yuebHoe mocobue / B. A. buutur. - M., 2010. - 582, [1] ¢. : wr., Tabm.

3. Kuyr /1. 3. UckyccTBo nporpammupoBanus. T. 1 : yueGHOe rocobue / Jlonansn 3. Kuyt. - M.,
2011

4, Munnr I'. C++. Basosslid kypc : [monHoe onucanue si3bika C++ OT 3JIeMEeHTapHBIX MOHITUH 10
CyTEePBO3MOYKHOCTEH, MHOKECTBO COBETOB, PEKOMEHAALINI M COTHU MPUMEPOB, HH(POPMALIHS O
cranmapTHOi Oubsmmorexe madiaoHoB (STL)] / Tep6epr lunar ; [nep. ¢ anra. u pex. H. M.
Pyuko]. - M. [m ap.], 2011. - 620 c. : wi., Tadmn.. - Ha 06:1.: Usyuaiite C++ ¢ npodeccronanom!.

5. [lTaxmameros P. I'. IIporpammupoBanue [D1eKTpOHHBIN pecypc]| : 2JIeKTPOHHBIH
yuebHo-MeTonuueckuii komruieke / P. I'. IllaxmameTtos, 1. H. loctoBanos ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pexxum poctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000222049. - 3arn. ¢ sxpaHa.

6. Pomanos E. JI. O6beKTHO-OpUEHTHPOBAHHOE TTPOTPAMMHUPOBAHKE [ DJIEKTPOHHBIN pecypc] :
SJIEKTPOHHBIN yueOHo-MeTomuueckuii komruieke / E. JI. Pomanos ; HoBocuO. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000156348. -
3aru. ¢ 3KpaHa.

7. Kynetun H. B. Microsoft Visual C++ B 3amagyax u npumepax : [6a30Bbie KOMITIOHEHTEI,
nporpaMmupoBanue, rpaduku u 6a3 JaHHBIX, CIIPABOYHHUK MO KOMIIOHEHTaM U (PyHKIUSIM] /
Huxwnra Kynmetun. - CII6., 2011. - 264 c. : un., tabn. + 1 CD-ROM.

8. bepesun b. M. Hauansneiii kype C u C++ : [yue6HOe nocobue] / b. M. Bepesun, C. b. Bepesun. -
M., 2012. - 280 c.

9. Jleiiten X. M. Kak niporpammuposats Ha C++/ X. M. Jlewiten, I1. Tx. Jle#iTen ; mep. ¢ aHIIL oA
pen. B. B. Tumodeera. - M., 2007. - 799 ¢. : mi

10. Kynaetun H. b. C++ Builder / Hukura Kynetus. - CI16., 2008. - 463 ¢. : ., tabm. + 1
CD-ROM.

11. Kynetun H. B. OcHoBsl iporpammuposanus Microsoft Visual C++ 2010 / Hukura Kynbstas. -
CII6., 2010. - 376 ¢. : un., Taba. + 1 CD-ROM.

12. Jlanre B. B. C++. O0bekTHO-OpUEHTUPOBAHHOE MPOrPaMMHUPOBaHUE : [yuebHOoe mocobue st
By3oB]| / B. B. Jlarires. - CII6. [u np.], 2008. - 457 ¢. : wn.. - Usparensckas mporpamma "300
JAy4IIUX yueOHHUKOB JUUISl BBICIIEH IIKOJIBI'".

13. JTadope P. O6bexTHO-OpHeHTHpOBaHHOE nporpamMmmupoBanne B C++/ P. Jlagope ; [mep. ¢
anry. A. Kysuenosa, M. Hazaposa, B. Illpara]. - CII6., 2007. - 923 c. : ni

14. ITaBmoeckas T. A. C#. IIporpaMMupoBaHUe Ha SI3BIKE BHICOKOTO YPOBHS : [y4eOHHK T10
Harpasyienuto "Mudopmaruka u erauciautenbHas Texuuka'| / T. A. IMaenosckas. - CII6. [u mp.],
2010.-432c¢. : un

15. [TaBnoeckas T. A. C/C++. IlporpammupoBaHue Ha sI3bIKe BBICOKOTO YPOBHSI | [y4eOHUK 1O
Harpasyienuto "Mudopmaruka u erauciautenbHas Texuuka'| / T. A. IMaenosckas. - CII6. [u mp.],
2010. - 460 c. : Tabu., ni.

16. Ipara C. A3six nmporpammupoBanus C++ : nexunu u yripaxkuenus / Ctusen Ipara ; [mep. ¢
anri. /1. . UBanenko u ap.]. - M. [u ap.], 2007. - 1181 c. : n.

17. [Ipuembl 00BEKTHO-OPHEHTHPOBAHHOTO MTPOEKTUPOBaHMUSL. [1aTTEpHBI MPOEKTUPOBAHUS : [TIep. C
anry.] /2. Famma, P. Xenwm, P. [Txxouncon, [, Bauccunec. - CII6. [u ap.], 2008. - 366 c. : ui.

18. PamGo /1. UML 2.0. O0BeKkTHO-OpHEHTUPOBAHHOE MOIETUpOBaHKe U pa3dpadorka / Ixx. Pambo,
M. bnaxa. - CII6. [u mp.], 2007. - 540, [4] c. : un.

19. Contep H. A. C++ mna npodeccuonanos / Hukonac A. Conrep, Cxorr JIx. Knenep. - M. [u
ap.], 2006. - 904 c. : un.



20. Ctoxep M. A. Paspabotka kimmentckux Windows-npuioskenuii Ha tuiardopme Microsoft . NET
Framework : sx3amen 70-526 MCTS : [mep. auri.] / Matero A. Ctokep, Ctusen JIx. Croita, Tonn
HopTtpon. - M. [u mp.], 2008. - XX, 602 c. : mn. + 1 CD-ROM.

21. Tpoencen D. C# u rurardopma .NET / Dunpro Tpoencen. - CII6. [u ap.], 2007. - 795 ¢. : n.

22. Tpoencen . SA3six nporpammuposannst C#2010 u rmatdopma. NET 4.0 / 3. Tpoencen. - M.,
2011

23. Xopes I1. b. O0BexTHO-OpHEHTUPOBAHHOE MMPOrPaMMHUpPOBaHUe : [ydeOHoe mocobue mo
Hanpasnenuto "Madpopmarnka u BeraucautensHas texauka'| /11 B. Xopes. - M., 2011. - 446, [1]
C. . WL

24. IlTamuc B. A. C++ Builder Borland Developer Studio 2006 / B. A. Ilamuc. - CII6. [u ap.],
2007. - 780 ¢. : ni.

25. Iledepn . IIporpamvuposanue Ha Microsoft Visual C++ NET : mactep-kinacc [mep. ¢ aur. |
/ Mxopmx [ledepn mo marepuanam psuna Kpyriuacku. - M., 2007. - 892 ¢. : un. + 1 CD-ROM.

26. HMunar I'. C++ : gna HaunHaomux : camoyuurtesb / I'epbept lunar ; nep. ¢ anra. K. T
®unorenona. - M., 2007. - 639 c¢. : un.

27, Munar I'. Camoyuutens C++ : nmep. ¢ anri. / FepGepr Iunnar. - CI16., 2007. - 683 ¢. + 1
CD-ROM.

28. [lMaxmameros P. I'. [IporpammupoBanue [DaeKTPOHHBIN Pecypc]| : 37eKTPOHHBIN

yueOHO-MeTonu4eckuii koMmruiekc [ams cryaentoB ABT® no nanpasnenuto 230100 Uudomaruka

u BeruuciurensHas rexuukal / P. . Illaxmametos ; HoBocuO. roc. TexH. yH-T. - HOBOCHOHPCK,

[2013]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000183229. - 3arun. ¢ skpana.
[ononHuTenpHaa anTepaTypa

1. byu I'. A3k UML : pykoBoncto nosms3oBaresis / I'. Byy, /1. Pam6o, W. Axo0con ; [miep. ¢ aHr.
H. Myxuna]. - M., 2007. - 493 ¢. : n.

2. byu I'. O6beKTHO-OpHEHTHPOBAHHBIN aHATN3 U IPOSKTHPOBAHNE C IPUMEPAMHU TIPHIIOKEHAH Ha
C++/I'pamu byu ; niep. ¢ anra. nox pen. M. Pomanosckoro u @. Auapeera. - M., 1998. - 558 ¢. :
wiL.. - Tur. 1. mapan. pyc., aHri..

3. Kybenckuit A. A. CTpyKTypsI U anropuTMbl 00pabOTKH NaHHBIX: 00bEKTHO-OPUEHTHPOBAHHBIN
noaxon u peanusanus Ha C++ : yuebHOe mocobue no crnenpanbHOCTH "MaTeMaTuyeckoe
ofecriedyeHre 1 AIMUHUCTPUPOBaHHe HH(popMaHoHHBIX cucteM” - 351500 / A. A. KyOenckuii. -
Cankr-IletepOypr, 2004. - 464 c. : un. + 1 CD-ROM.

4. Ctpayctpyn b. Aseix nporpammuposanus C++. CrienmanbHoe uznanue / b. Ctpayctpyn ; mep. ¢
anry. C. AancumoBa u M. Kononosa ; mox. pen. ®@. Auapeesa u A. Ymakosa. - M., 2005. - 1096 c.
cwL.. - C aBT. ¥U3M. | [OII..

5. ®panka I1. B. C++ : yueGnsrii kypc : / I1. @panka ; [nep. ¢ aurn. I1. bubukos]. - M. [u ap.],
2005. - 521 c. : nn.. - Tut. 1. mapan. pyc., aHrI.

NHTepHeT-pecypcsl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznmatensctBo Jlansy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHme

8.1 MeToauyeckoe obecrneyeHue
1. Kynetun H. b. C/C++ B 3apauax u npumepax / H. Kymetun. - CII6., 2006. - 281 c. : un.



2. Jlanites B. B. C++. O6bexTHO-OpUEeHTUPOBAHHOE MTPOrPaAMMHUPOBAHKE. 3aa4y U YIIPAKHEHUS
[yueGHoe mocobue mist By30B 1Mo HampasiieHuo "MHpopmaTika U BIYUCIUTEbHAS TexHuKa"] / B.
B. Jlanire, A. B. Mopo3sos, A. B. bokosa. - CII6. [u np.], 2007. - 287 c. : Tabu.

3. IlporpamMmMupoBaHue | MeTOIMYECKUE YKa3aHus K JtaboparopHsiM paboram mist 2 kypca ABTO
Hanpasnenus 230100 "MrdopmaTika 1 BEIYUCIUTEIbHAS TEXHUKA' THEBHOTO OTAEeHuUs /
Hoocub. roc. TexH. yH-T ; [coct. P. I'. [llaxmameToB]. - HoBocubupck, 2013. - 18, [2] c.. - Pexum
nocryma; http://elibrary.nstu.ru/source?bib_i1d=vtls000179535

8.2 CreunanmsnpoBaHHOe NporpamMmmHoe obecreyeHme
1 Visual Studio 2013
2 Visual Studio 2015
3 Visio
4 QtSDK
5 C++Builder 2007 Professional R2

9. MaTtepunasibHO-TeXHNYeCcKoe obecneyeHne

IMpe3eHTaLMOHHOE 060pYA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME UTeHwne nekumi
(MynbTUMeLMa-NPOEKTOP, 3KPaH, KOMMNbIOTEP
AN15 yNpaBneHns)

KomnbloTepHbIii Knace

Ne HaunmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHblil Knacc (KomnbioTepsl BbinonHeHve nabopaTopHbIX paboT
06befIMHEHbI B IOKa/IbHYHO CETb C BbIXOLOM B
Internet )
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1. O0o0menHasi cTpyKTypa GoHAa OLEHOYHBIX CPeICTB Y4eOHOI AN CIUITHHBI
OO6o0mennast CTpykTypa (oHAAa OIICHOYHBIX CpPEACTB MO AucuuminHe IIporpamMmmupoBanue
npuBeeHa B Taommie

Tabnuna
ITanbl OEHKH KOMITEeTEeH U
IMoxazarenn
copmupoBaHHOCTH Meponpusitus
Popmupyembie KOMIIeTeHIIU I Tempbl TEKyUero ITpomeskyTounast
KOMIIeTeHIHH
(3HaAHMS, yMeHHS], KOHTPOJIsI aTTecTanus (3K3aMeH,
HABBIKH) (KypcoBoii IpoeKT, 3a4er)
PI'3(P) u np.)
OIIK.5 ciocoGHOCTS (34. 3HATH Beenenne. Ctpykrypa kypcau  |KypcoBas paborta, |Dx3aMeH, BOIIPOCHI
peliarb cTaHJapTHBIE | COBPEMEHHBIE IpaBuia arTectanuy. J[a OtueTs! 0 NeNe 1-34.
3a1a4yu TEXHUYECKHUE U (byHIaMEHTaJIbHBIX MOJIX0/a K |71a00paTOPHBIM
po(hecCHOHATBFHON | IPOTpaMMHEIE pa3paboTKe IporpaMm - paboTtam NeNe 1-9.
JeATeIbHOCTH Ha cpencTBa CTPYKTYpHOE
OCHOBE B3aMMOJICHCTBHA C  |[IPOTPaMMHPOBAHUE U
WH(QOPMAIIMOHHON M | BBIYUCIUTEIHEHOM 00BEKTHO-OPUEHTUPOBAHHOE
OoubIrorpaguIecKoi | TEXHUKOM, MIPOrpaMMHUPOBAHHE.
KYJBTYPHI C TEXHOJIOTHIO WNukancynsus. Onpenenenue
MIPUMEHEHHEM pa3paboTku Kiacca. Peanmsanus
HHOPMAIMOHHO- ITOPUTMOB 1 aOCTPaKTHOTO THIIA JAaHHBIX B

KOMMYHHKAITUOHHBIX
TEXHOJIOTHH 1 C

nporpamMm, METOAbL
OTJIAIKU U PEHICHUS

¢dopme kinacca. O6macTsh
JEHCTBUSI KiTacca  IOCTYII K €ro

y4EeTOM OCHOBHBIX  |3aj]a4 Ha anemeHTaM. OT/eneHne
TpeOoBaHUN BBIYHCITUTEIEHON uHTepdeiica Kacca oT
WHQOPMAIIMOHHOH | TEXHHKE B peanu3ayy Kiacca.
0e3011acHOCTH Pa3IMYHBIX peXUMax | YTpaBlieHHuE TOCTYIIOM K

aneMeHTaM Kinacca. OyHKIun
JIOCTyNa ¥ (QyHKIH-YTHIUTHL.
Nunnmanusanus o0bEKTOB
knacca. KoHcTpyKTOpEL.
KoncrpykTops! 6e3 mapameTpoB
U C mapaMeTpamu.
Hectpykrops!. Ilopsinok Be13oBa
KOHCTPYKTOPOB U
nectpykropos. [IpucBanBanue
00BEKTOB - IO3IEMEHTHOE
KOTIMpOBaHNE 00BEKTOB MO
ymourdanuio. KoHcTaHTHBIE
00BEKTHI, TaHHBIC-3IEMEHTHI 1
(YHKIMU-3JIEMEHTBI KIIaCCOB.
Kommosunus (00beKTHI KITACCOB
KaK 2JIEMEHTHI JPYTUX KIIACCOB).
JpyxecTBeHHBIC (DYHKINH.
JIpyXecTBEeHHBIE KJIaCCHl.
Vkazarens this. J{lunamudeckoe
BBIJIEJICHUE TTAMSITH
MOCPEICTBOM OIIEPaTOPOB NEW U
delete. KoHCTpYKTOPHI KOTIHIA.
CraTtndeckue 3JIeMEHTHI Kilacca.
KonrelinepHble knacchl v
uteparopsl. Hacienosaunue.
ba3zoBrie 1 Ipou3BOAHBIE
KJIacchl. 3alluIIeHHbIC
AJIEMEHTBHI KJiacca.
[IpeobpazoBaHue yka3aTemnei
0a3oBoro Kilacca B yKazaTelu
MIPOM3BOAHOTO KJIacca.
[Mepeonpenenenne QyHKIMII-
3NIEMEHTOB 0a30BOTO Kiacca B
IIPOM3BOAHOM KJ1acce.
OTKpBITOE, 3AIUIIEHHOE U
3aKpBITOE HacJIeJOBaHHE.
KOHCTPYKTOPBI M AECTPYKTOPBI




B IIPOM3BOJIHBIX KiIaccax.
HesBHOE IpeoOpazoBanme
00BEKTOB MPOU3BOIHOTO KJacca
B 00BEKTHI 6230BOTO Kiacca.
ComnocraBieHre KOMIIO3UIINU U
HacnenoBanus. [Ipumep
uepapxuu Kiaccos. [Ipsmoe u
KOCBEHHOE HacJIeJOBaHHE.
MHoXecTBeHHOE HacJeIOBaHNUE.
BupryanbHble 6a30BbIe KJIACCHI.
O06paboTKa HCKITFOUEHUH.

Y CnoBUs MPUMEHCHHS
00pabOTKH UCKITIOYCHHH.
CpencTBa ympaBieHUS
HUCKIIFOUCHUSIMU: OIIEPaATOP
BBIOpOCa uckitodeHus (throw),
poOHEIi 00K (try), 6JI0K
mepexaara (catch). Beiopoc
nckimoueHus. Ilepexsar
nckimodyenus. [lepedbpacriBanne
uckroueHus. Crierugpukanus
uckmoueHnit. O6paboTka
HEeTPeAyCMOTPEHHBIX
uCKIItoueHui. Pa3maTpiBanne
creka. KoHCTpyKTOpEI 1
JIECTPYKTOPHI B YIIPABICHUU
UCKITIOYeHUSIMA. VcKimtoueHns
npu HacnenpoBanud. [lapamurma
OOII. OcHosnble nousTuss OOIT
- ximacc u 00bexT. Tpu 6a30BBIX
npuniuna OOII -
WHKAICYIISIUS, HACIEeIOBaHUE U
nosmmopdusm. [eperpyska
onepauuit. [TpuHIUIBI
MEPErpy3KH OTEPaITUii.
OrpaHuueHus Ha IepPerpy3Ky
onepauuil. OyHKIUU-ONEpaul
KakK JJIEMEHTBI U KaK Ipy3bs
kiacca. [leperpyska onepanuit
BKITIOYCHUS B TIOTOK U
W3BIICUYCHUS U3 MTOTOKA.
[eperpy3ka yHapHBIX
onepauuit. [leperpyska
OMHApHBIX OTIepaIuii.
IIpeobpa3oBanue TUIIOB.
[leperpy3ka onepanuit
MHKPEMEHTAa U JICKPEMEHTA.
IMomumopduzm. BupryaasHbie
¢byHkunn. AGCTpaKTHBIE U
KOHKPETHBIE KJIaCCHI.
JnHaMudeckoe CBsI3BIBAHHUE KaK
CPEJ/ICTBO peaT3anum
JTMHAMAYECKOTO
nomMopdu3ma. BupryansHeie
nectpykropsl. IloToku BBOzA-
BbIBOZA. [ToTOKH. 3arol0BOUHBIE
¢aiiibl 6MOIHOTEKH iostream.
Krnaccer 1 00BEKTHI TOTOKOBOTO
BBOJa-BbIBOJIA. [10TOKOBBIH
BEIBOJI. Omiepaltsi BKIIIOYCHHS B
noTok. [ToTOKOBEIi1 BBOI.
Onepanust U3BJICUSHUS U3
notoka. @yHKUUH
6echopMaTHOrO BBOIa-BBIBOIA.
MaHHITyISTOPH TIOTOKA.
CocrosHue hopmaTa HOTOKA.
CocCTOSHUS OIINOKH TOTOKOB.
[TpuBsi3ka MOTOKA BEIBOJA K




noToky BBoAa. Co3nanue,
TECTUPOBAHUE M OTIIAJKA
CII0’KHBIX TIPOrPAMMHBIX
NPOIYKTOB Ha 0a3e TeXHOJIOTHUH
OOII B KOMMepUYECKUX
HMHCTPYMEHTAJIBHBIX Cpelax
BU3YaJILHOH pa3paboTKH
nporpamm Borland Developer
Studio u Microsoft Visual
Studio .NET IIa6noHs
¢yHKIMi 1 K1accoB. Jpy3ns
KJIaCCOB B COUETAHHH C
rabIoHaMH KJIacCOB.
HacnenoBanue B coueTaHuu ¢
rabnoHaMH KJIaccoB.
CraTHyecKue 3IeMEHTHI KIIacCoB
1 11a0JIOHBI KJIACCOB.

OIIK.5

y5. yMETh IPUMEHSTh
OCHOBHBIC MCTO/IBI,
CIIocoOBI U CPeICTBA
IIOJIy4CHUS,
XpaHEeHHs u
nepepaboTKu
uHbOpMaIHU C
MOMOILBIO
KOMITBIOTEPOB U
KOMITBIOTEPHBIX
cpencTs

3HaKOMCTBO C SI3bIKAMHU
nporpammupoBanus Java u C#.
Co3nanue npusIoKeHuil ¢
rpaduyeckum nHTepdeiicom B
cpene Intellij Idea w MS Visual
Studio. [TpumeHEeHNE 0OBEKTHO-
OPUEHTHPOBAHHOTO TIOAX0/a U
000011IeHHOTO
nporpaMmMmupoBanus. 3ydyenue
JTIMHAMHYECKUX CTPYKTYP
JaHHBIX. Pa3paboTtka
1a0JIOHHBIX METOZIOB H
kiaccoB. [Ipumenenue
00BEKTHO-OPHEHTHPOBAHHOTO
noaxona. Msyuenne n
HCIOJIb30BAHUE MOJUMOPPH3MA.
[Tpumenenne 0OBEKTHO-
OPUEHTHPOBAHHOTO ITOJIX0JIA.
Wzyuenne 0OBEKTOB
IIOTOKOBOI'O BBOJIa Y BbIBOJ1a, a
TaKXe CII0COO0B Ieperpy3Ku
oreparuii 1yt padoTHI ¢
notokamu. IIpumenenue
00BEKTHO-OPUEHTHPOBAHHOTO
noaxona. Mzyuenue npuHiuna
HacienoBanus. [Ipumenenue
00BEKTHO-OPUEHTHPOBAHHOTO
MOJX0Ja K aHAIN3Y,
IIPOEKTUPOBAHUIO U
nporpaMMupoBanuto. Mzyduenue
MIPUHINIIOB HHKATICYISIIIAN 1
arperaiuy (KOMIIO3HUIINHN).
Co3smanue
MOJHO(QYHKIIMOHAIEHOTO
npuiaoxenns Windows ¢
rpadudeckum nHTepdeiicom
MIOJIb30BATENS B
HHCTPYMEHTAIbHOH cpenie
C++Builder. Co3nanue
npunoxernit Windows ¢
rpaduyeckum nHrepdeiicom B
cpezne mporpamMmmupoBaHus Qt.
Co3znanue IpuIoKeHUs
Windows ¢ rpagudeckum
nHTepdeiicom nonp3oBarels B
HHCTPYMEHTAJIBHOM Ccpesie
Microsoft Visual Studio.

Kypcosas pabora,
OT4eTs! 1O
mab0paTOPHBIM
pabotam NeNe [-9.

DK3aMeH, BOIIPOCHI
NeNe 1-34.




OIIK.5

y12. ymets
OILICHHUBATh

COCTOSIHUE U
TEHJICHIIUH Pa3BUTHSI
uHGOPMAIIMOHHBIX
TEXHOJIOTUH U
HHPOPMATHKHU B
COBPEMECHHOM
oO1mecTse

3HaKOMCTBO C SI3bIKAMHU
nporpammupoBanus Java u C#.
Cozanue npuIIosKeHui ¢
rpadudeckuM uHTEpdeiicom B
cpene Intellij Idea u MS Visual
Studio. [IpumeHeHHE 0OBEKTHO-
OPUEHTHPOBAHHOTO T10/1X0/1a 1
0000I1IEHHOTO
nporpaMmupoBanus. Vzydenune
JIMHAMHYECKUX CTPYKTYP
IaHHEBIX. Pa3paboTka
1a0JIOHHBIX METOJIOB H
kyaccoB. [Ipumenenue
00BEKTHO-OPUEHTUPOBAHHOTO
noaxona. zyuenue u
UCIIOJIb30BaHHE MOJIUMOPHH3MA.
[TpumeHneHne 0OBEKTHO-
OPHEHTHUPOBAHHOTO IIOX0/1a.
Uzyuenne 00bEKTOB
IIOTOKOBOTO BBOJIa ¥ BBIBOJIA, a
TaKKe croco00B Ieperpy3Ku
omnepanuit s paboTel ¢
notokamu. [IpumeHeHue
00BEKTHO-OPUEHTHPOBAHHOTO
noaxona. M3ydeHue npuHInma
HacienoBanus. [Ipumenenue
00BEKTHO-OPUEHTHPOBAHHOTO
MOJIX0/1a K aHAJIN3Y,
IMPOCKTUPOBAHUIO U
nporpaMMHupoBaHui. V3ydeHue
MMPUHOUIIOB UHKAIICYJIAIUN 1
arperartuil (KOMITO3UIIHH).
Coznanue
MOJHO(QYHKIIMOHAILHOTO
npunoskerns Windows c
rpaduyeckum nHTepdeiicom
MOJIE30BAaTENS B
HHCTPYMEHTAJIBHOM Ccpefie
C++Builder. Co3nanune
npunoxxeranit Windows c
rpadudeckuM uHTEpdeiicom B
cpene nporpammupoBanus Qt.
Co3zanue IpuIoKeHUs
Windows ¢ rpadpugaecknm
nuHTepdeiicom nonp3oBarens B
HWHCTPYMEHTAJIBHOM cperie
Microsoft Visual Studio.

Kypcosas paborta,
OTt4eTsl O
11ab0paTopHBIM
pabotam NeNe 1-9.

OK3aMeH, BOIIPOCHI
NeNe 1-34.

IK.9.B/HAU
TOTOBHOCTB
000CHOBBIBATH
MIPUHUMAEMBbIE
MIPOEKTHBIE
petieHus,
OCYIIECTBIIAT
MMOCTAHOBKY H
BBIMOJIHSATE
SKCTIEPUMEHTHI 110
MIPOBEPKE UX
KOPPEKTHOCTH U
3 PEKTUBHOCTH

y7. yMETb
OCYIIECTBISTh
[MOCTAHOBKY H
BBIMOJTHSTh
9KCTIEPUMEHTBI TI0
MPOBEPKE HX
KOPPEKTHOCTHU U

3 PEKTUBHOCTH

3HAKOMCTBO C I3bIKAMHU
mporpammupoBanus Java u C#.
Coznmaane IpuItoKeHUH ¢
rpaduyeckum nHTepdeiicom B
cpene Intellij Idea u MS Visual
Studio. [IpumeHEeHNE 0OBEKTHO-
OPUEHTHPOBAHHOTO T0/IX0/1a U
000011eHHOTO
nporpaMmMmupoBanus. M3ydyenue
JIMHAMHYECKUX CTPYKTYP
JaHHBIX. Pa3paboTka
1a0IOHHBIX METOAOB 1
kiaccoB. [Ipumenenue
00BEKTHO-OPHEHTHPOBAHHOTO
noxaxozaa. M3ydyenue u
HCIOJIb30BaHUE MMOJUMOPPH3MA.
[MpumeHeHre 0OBEKTHO-
OPUEHTHPOBAHHOTO MTOJIX0/IA.
Wzyuenne 00BEKTOB
MIOTOKOBOT'O BBOJIA M BBIBOJIA, &
TaKXe CII0COO0B Meperpy3Ku

Kypcosas pabora,
OT4eTsl 10
mab0paTOPHBIM
paboTtam NeNe 1-9,

DK3aMeH, BOIPOCHI
NeNeo 1-34.




omnepauuit ass paboTsl ¢
notokamu. [IpumMeHeHne
00BEKTHO-OPHUEHTHPOBAHHOTO
noaxoxa. M3ydeHue npuHInIa
HacjenoBanus. [IpumeneHue
00BEKTHO-OPUEHTHPOBAHHOTO
MOJX0a K aHAJIN3Y,
MIPOEKTUPOBAHUIO U
nporpaMMHUpoBaHui0. V3ydeHue
MPUHIIMIIOB HHKAICYJISINAN 1
arperartuyl (KOMITO3UIIVH).
Coznanue

MOJTHO Y YHKIIHOHAITEHOTO
npunoxerns Windows ¢
rpadudeckum nHTepdeiicom
I0JIE30BATEIs B
HHCTPYMEHTAJIBHOM Ccpefie
C++Builder. Co3nanune
npunoxxernit Windows c
rpaduueckuM uHTEpdEticom B
cpene nporpamMmupoBanust Qt.
Coznanue IprIoKeHus
Windows ¢ rpadgudeckum
nHTepdeiicom nonp3oBarens B
HWHCTPYMEHTAIIBHOM cperie
Microsoft Visual Studio.

IIK.10.B/TIK
TOTOBHOCTH K
pa3paboTke Mojeneit
KOMITOHEHTOB
nH(POPMAITMOHHBIX
CHCTEM, BKJITIOYAs
MoJenu 0a3 JaHHBIX
W MOJICIIH
unrepdeiicoB
"yeIoBeK -
3JIEKTPOHHO-
BBIUMCIUTEIbHAS
manigHa"

32. 3HaTh OCHOBBI
00BEKTHO-
OPHMEHTHPOBAHHOTO
oAX0Ja K
MIPOrPaMMHPOBAHHIO

Beenenue. Ctpykrypa Kypca u
IIpaBuJIa arTecTanuu. Jsa
(yHIaMEHTaIbHBIX ITOIX01Aa K
pa3paboTKe nmporpamm -
CTPYKTYpHOE
MIPOrpaMMHpPOBaHNE U
00BEKTHO-OPHEHTHPOBAHHOE
IIPOrpaMMHUpPOBAHUE.
Wnkancynanus. OnpeneneHue
Kkiacca. Peanuzanus
a0CTPaKTHOTO TUIIA JAHHBIX B
¢dopme xiacca. Obmacts
JISWCTBHA KJ1acca U JIOCTYII K €To
anemenTaM. OtaeneHue
uHTepdeiica xiacca ot
peanu3aiuu Kiacca.
Ypasnenue JOCTYyIIOM K
aneMeHTaM Kiacca. OyHKIMn
JOCTyna U (QyHKIIUH-yTHINTEL.
Nuannmanusanus 00beKToB
kinacca. KoHCTpyKTOpBI.
KoncrpykTops! 6e3 mapameTpos
U C mapaMeTpamy.
Hectpykropsl. [lopsinok BbI30oBa
KOHCTPYKTOPOB 1
nectpykropos. [IpucBanBanue
00BEKTOB - NTO3JIEMEHTHOE
KOITUPOBAaHNE 0OBEKTOB IO
ymourganuto. KoHcTanTHbIE
06'[>eKTI)I, JAHHBIC-3JICMCHTHI 1
(YHKIMN-3IEMEHTHI KIIacCOB.
Kommno3unus (00beKTHI Ki1accoB
Kak 3JIEMEHTHI JPYTHUX KIAaCCOB).
JlpyxecTBeHHBIE (PYHKLUH.
JpyxecTBEeHHBIE KIaCcChI.
VYxkaszatens this. J[uHamuueckoe
BBIACJIICHUEC ITaMATH
IIOCPEICTBOM OIIEPATOPOB NEW U
delete. KoHCTpYKTOPBI KOTIHIA.
CraTtndeckue 3JIEMEHTHI Kitacca.
KoHnTelinepHsle Knaccel U
urepatopsl. Hacinenosanue.

Kypcosas pabora,
OTuers! 0
ma00paTOPHBIM
paboram NeNe 1-9.

DK3aMeH, BOIIPOCHI
NeNo 1-34.




bazoBble 1 MPON3BOIHBIC
KJIacchl. 3allWIICHHBIE
3JIEMEHTBHI KJ1acca.
IIpeobpazoBanue yka3aTemnei
0a3zoBoro Kjiacca B yKazaTelu
MIPOM3BOAHOIO KJ1acca.
[Mepeonpenenenne GyHKIMI-
3JIEMEHTOB 0a30BOTO Kilacca B
MIPOM3BOAHOM KJIacce.
OTKpbITOE, 3aLIUIEHHOE U
3aKpBITOE HacIEJOBaHHE.
KoHCTpyKTOPBI M AECTPYKTOPHI
B IIPOM3BOJIHBIX KJIaccax.
HesBHOE peoOpazoBanne
00BEKTOB IPOM3BOIHOTO KiIacca
B 00BEKTHI 0a30BOT0 Ki1acca.
ComnocraBieHue KOMIO3UIUH U
HacnenoBanus. [Ipumep
nepapxuu kiaccos. [Ipsimoe u
KOCBEHHOE HacJIeJOBaHMHE.
MHOXeCTBEHHOE HacJeJJOBaHHE.
BupryanbHble 6a30BbI€ KJIACCHI.
O0paboTKa NCKITIOYEHHH.
VYcnoBus NpUMEHEHMsI
00pabOTKH UCKITIOYCHHH.
CpencTBa ynpaBieHuUs
UCKIIFOUEHHUSAMH: OTIEpPaTOp
BbIOpoca uckiodeHus (throw),
npoOHBIA 010K (try), 610K
nepexaara (catch). Beropoc
uckioyenus. Ilepexsar
uckroueHus. [lepedbpaceiBanme
uckimodeHus. Crenudukarys
uckmoueHnit. O6padboTka
HETIPEeyCMOTPEHHBIX
uckiroueHuil. PasmatsiBanue
creka. KoHcTpyKTOpHI M
JIECTPYKTOPBI B YIIPABJICHUH
UCKITIOUeHUAMH. VIcKimoueHns
npu HacienoBanuu. [lapagurma
OOII. OcHoBasre nousTHst OOIT
- ximacc u 00bekT. Tpu 6a30BBIX
npuniuna OOIT -
WHKAICYIIAINS, HACTIEIOBaHNE U
nosiumopdusm. [eperpyska
onepauuil. [IpuHIune!
Meperpy3Ku oreparuii.
OrpaHnyeHus Ha EPEerpy3Ky
onepanuil. DyHKIUU-ONIEpALUN
KakK JJIEMEHTBI U KaK Ipy3bs
kinacca. [leperpyska onepanuit
BKJIFOUCHHS B TOTOK U
M3BJICYCHUS U3 TIOTOKA.
[Teperpy3ka yHapHBIX
onepauuil. Ileperpyska
OMHApHBIX OTIEpaIHii.
[Ipeobpa3oBanue TUTIOB.
[leperpy3ka oneparuii
MHKPEMEHTA U JICKPEMEHTa.
[Momumopdusm. Bupryansabie
¢byHkunu. AGCTpaKTHBIE U
KOHKPETHBIE KJIACCHI.
JluHamMu4eckoe CBSI3BIBAHNE Kak
CPEICTBO peaIn3alliun
JMHAMHYECKOTO
nomuMopdusma. BupryanbHeie
nectpykropsl. IloToku BBOJA-
BbIBOJA. [ToTokH. 3aronoBouUHbIE




(aiinbl 6MOIMOTEKH iostream.
Knacchl 1 00BEKTBI TOTOKOBOT'O
BBOJIa-BbIBOJIA. II0TOKOBEIM
BEIBOJI. Omiepaltisi BKIIIOYCHHS B
moToK. II0TOKOBBIN BBOI.
Onepanust U3BJICUEHUS U3
notoka. OyHkuu
6echopMaTHOTO BBOIa-BBIBOIA.
MaHHTTYASTOPHI TOTOKA.
Cocrosiaue GopmaTa IOTOKA.
CocTosIHHS OITMOKH IIOTOKOB.
[puBsi3ka MOTOKA BRIBOJA K
moToKy BBoga. Co3nanue,
TECTHPOBAHUE H OTIAIKA
CII0’KHBIX IIPOrPAMMHBIX
MPOIYKTOB Ha 0a3e TEXHOJIOTUH
OOII B KOMMepYECKUX
HHCTPYMEHTAJIBHBIX CPeIax
BH3YaJIbHOU pa3pabOTKH
nporpamm Borland Developer
Studio u Microsoft Visual
Studio .NET IlIa610HEI
¢yHKIUi 1 K1accoB. Jpy3bs
KJIACCOB B COUETAHUH C
mrabJIOHaMH KJIACCOB.
HacnegoBanue B cOUETaHUU C
mrabJIoHaMH KJIaCCOB.
CraTH4ecKue 3IEMEHTEI KJIaCCOB
M 11a0JIOHBI KJIACCOB.

2. MeTOoauKa OlLleHKH 3TAll0OB (l)Ole/IpOBaHI/IH KOMIIeTEHIIMH B paMKax TUCHUIIJIUHBI.

[TpomexyTouHas aTTecTanus Mo AMCHMILJIMHE TIPOBOJIUTCS B 3 ceMecTpe - B (hopMe IK3aMeHa, KOTOPbIi
HarpasJieH Ha o1eHKy copmupoBanHocTy komrerennuii OIIK.5, TIK.10.B/TIK, ITK.9.B/HU.

DK3aMeH TPOBOJUTCS B MUCHbMEHHOW (dopMme, Mo Owmiertam. DK3aMEHAIMOHHBINA OUJIET COAECPNKHUT OJTUH
TEOPETUYECKUI BOIIPOC U JBE 3a/1aUU.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPU NMPOBEJCHUNA MEPONIPHUATUN TEKYIIETO
KOHTPOJIsl, yKa3aHHbIX B TaOauLe paszznena 1.

B 3 cemecTpe 00s3aTenbHBIM 3TAllOM TEKYIEH aTTecTalluH SBJIseTCs KypcoBas pabora. TpeGoBaHus K
BBINOJIHEHUIO KYpPCOBOM paboThI, COCTaB M INpaBHJa OLEHKH CHOPMYIMPOBaHBI B MACHOpPTE KYpCOBOH
paboTHI.

OOu1re npaBuiia BEICTABICHUS OLIEHKHU 110 TUCLMITIIMHE ONpPEeAEsAoTCs 0albHO-PEUTHHIOBOM CUCTEMOM,
MIPUBEJICHHOH B paboueii mporpamMme yueOHOUN TUCIIUITIIHHEI.

Ha ocHOBaHMM NpHBEIEHHBIX Aajiee KPUTEPUEB MOXKHO CIeNIaTh OOLIMM BBIBOJ O C(OPMHPOBAHHOCTHU
komnerenuii  OIIK.S5, TIK.10.B/IIK, TIK.9.B/HU, 3a KOTOpBIE OTBEYAaeT IUCIMIUIMHA, HA pPa3HBIX
YPOBHSIX.

O0mas xapakTepucTHKA YPOBHeH OCBOCHHUSI KOMIIETECHIIUH.

Hwuxe nmoporoBoro. YpoBeHb BBHINOJTHEHHUS paObOT HE OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TPeOOBaHUH,
TEOPETUYECKOE COJIEpKAHNUE Kypca OCBOCHO YaCTHUHO, MPOOEsIbl MOT'YT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOOXO/IMMBbIE MPAKTUYECKHE HABBIKU PA0OTHI C OCBOEHHBIM MaTepraioM c(pOpMHUPOBaHbI HE IOCTATOYHO,
OOJIBIIMHCTBO TMPETYCMOTPEHHBIX MPOrpaMMoON oOyueHHs] Y4eOHbIX 3aJaHUil HE BBIIOJHEHBI WU
BBITIOJTHEHBI C CYIIIECTBEHHBIMU OLIMOKaMHU.

IToporoBblii. YpoBeHb BBINOJHEHUS PAa0OT OTBEYAaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIepKaHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIBI HE HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXO/IMMBIE MPAKTHUECKUE HABBIKM pabOThl C OCBOEHHBIM MaT€pHAIOM B OCHOBHOM C(HOPMHPOBAHHI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi 0OydeHus y4eOHBIX 3a/laHUi BBIMOJHEHO, HEKOTOphIE



BU/JIBI 3aJJaHUI BBIIIOJIHEHBI C OIIMOKAMM.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSM, TEOPETUUECKOE
cofiepKaHUe Kypca OCBOCHO MOJHOCTBIO, 0e3 MpoOenoB, HEKOTOpPhIE NMPAKTUYECKUE HABBIKUM PabOTHI C
OCBOEHHBIM MaTepHaIoM C(HOPMUPOBAHBI HEIOCTATOUHO, BCE MPEIYyCMOTPEHHbIE MPOrpaMMoi 00yudeHHs
yueOHbIe 3aJlaHMs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUS] HU OJHOTO W3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCI0M 0aJUI0B, HEKOTOPBIE U3 BHIMOJIHEHHBIX 33JaHH, BO3MOXHO, COJIEPKAT OIINOKH.

IIpoaBuHyTHINA. YPOBEHb BBHIOIHEHHS paOOT OTBEUAET BCEM TPEOOBAHUSAM, TEOPETUUECKOE COMIEpIKaHNE
Kypca OCBOEHO IMOJHOCTBIO, 0€3 Mpo0esoB, HEOOXOIMMBbIE PAKTUIECKHE HABBIKH PaOOTHI C OCBOCHHBIM
MaTepualioM Cc(OpPMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOW OOydeHHs YdeOHbIe 3aJaHus
BBITIOJIHEHBI, KAYECTBO MX BBINOJIHEHHS OLEHEHO YUCIIOM 0auIoB, OJU3KUM K MaKCUMAJIbHOMY.



DenepanbHOE FOCYAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHuUs
«HoBocuOupckuii rocy1apCTBEHHBIN TEXHUUECKUH YHUBEPCHTET

Kadenpa aBTOMaTH3UPOBAHHBIX CHCTEM YITPABICHUSI
Kadenpa aBTomatnku
Kadenpa BEIMUCIUTEIBHON TEXHUKN

IMacnopTt 3x3aMeHa
no pucuuiuinbe «IIporpammupoBanue», 3 cemectp

1. MeTtoauka oleHKH

DK3aMeH MpPOBOJMUTCS B MUCbMEHHOH (opme, mo Owieram. bumer dopmupyercs mo
CJIEIYIOLEMY TPaBUIY: OAMH TEOPETHUECKUH BOIPOC BBIOWMpaeTcss M3 OOIIEro CrucKa BOIPOCOB
(1. 4), onHa 3amava BbIOMpaeTcs u3 yncna 3anad NeNe 1-10 , Bropast 3aaua BbIOMpaeTcss U3 4ucia
3anad NoNe 11-20. [TonHbIi civcok 3a7a4 PUBEEH B I1. 5. B Xo/1€ sK3amMeHa npenoiaBaTeib BIpaBe
3aj1aBaTh CTY/ACHTY JOMOJHUTEIbHBIC BOIPOCHI U3 0011ero nepeyns (1. 4).

®opMa IK3aMEeHAIHOHHOT 0 OMJIeTa
HOBOCHBUPCKUN T'OCYJIAPCTBEHHbBIN TEXHUUECKWIM YHUBEPCUTET
®akynberer ABTD
Buaer Ne 10
K 3K3aMeHy 110 JUCHIUITJIMHEC «HpOFp&MMHpOB@.HHC»

1. Ilepeonpenenenue GpyHKIuA 6a30BbIX KIACCOB B MPOM3BOIHBIX Kilaccax.

2. EcTp 511 ommOKu B Kone?

Class point { int main() {
int x, y; point x(2,2);
void point(int X, int y) { point *y;
this-=>x = x; this.y =y; point* z =new point(1,1);
} }
virtual void print() = 0;
s

3. Co3paiiTe Kimacc box, mpenCcTaBISIONINA KOPOOKH. 3aKpBIThIE JTaHHBIE-JIeMeHTHI (/]D) kimacca
JOJIKHBI IPEJICTABIIATH IIUPHUHY, IJIMHY, BBICOTY U LIBET KOPOOKH. BKIIIOUNTE B OTKPBITYIO YaCTh
Kjgacca cienyronme (QyHKIUU-3JEMEHTBI: KOHCTPYKTOp C TapaMeTpamu, IecTpyKTop (mpu
HEOOXOIMMOCTH), a Takxke (YHKIMIO print, KOTOpas TmedaTaeT HH(popmanuio o0 oOBeKTe.
JloGaBbTe B IPOrpaMMy MEeperpyKEHHBIN ONEpPaTop =, KOTOPBIN SBISICTCS QYHKIUEH-3TIEMEHTOM
Kjacca box W BO3BpaIllaeT Pe3y/IbTaT MPUCBAWBaHUS OOBEKTOB Kiacca. Hamummre QyHKINIO
main, Kotopas 1) co3maeT OIHOMEPHBI MAacCHB OOBEKTOB Kiacca box pasmepoM 4
OJTHOBPEMECHHO WHHIIMATU3UPYET 3TH OOBEKTHI; 2) MEHSET MECTaMH 3HAUCHUS IEPBOTO U
TPETHETO JIEMEHTOB MaCCHBa; 3) IeUaTaeT COACPKUMOE MacCHBa.

V1Bepxknaato: 3aB. kadeapoi npod. I'pup M.T".

(Tmomuce)

(mara)



2. Kpurtepnu oueHKu

* OTBeT Ha PK3aMCHAIMOHHBINA OWJIET CUUTACTCS HEYAO0BJIETBOPUTEIbHBIM, €CIIA CTYJICHT TPU
OTBETE HA BOMPOCHI HE JAET ONPENEJCHUN OCHOBHBIX MOHSATHH, HE CIIOCOOCH IMOKa3aTh
MPUYUHHO-CJICJACTBEHHBIC  CBSI3M  SIBJICHWW, TPU  PEIICHWH  3aJa4d  JOIYyCKaeT
NPUHIHUIKATbHBIE OIIUOKH, OLleHKa cocTaBisieT om 0 0o 10 6annos.

* OrtBeT Ha YK3aMEHAIMOHHBIN OWJICT 3aCUUTHIBACTCS HAa MOPOTrOBOM YPOBHE, €CJIH CTY/CHT IPH
OTBETE Ha BOMPOCHI JAET OINpPENEJICHHUE OCHOBHBIX TOHSITHA, MOXKET MOKa3aTh MPUYUHHO-
CJICICTBECHHBIC CBSI3M SIBJICHUM, TMPU PENICHUU 3aJaud JOMYyCKaeT HENMPUHIUIHAIBHBIE
OIIMOKH, OLIEHKA cocTaBisieT om 11 do 20 6annos.

* OTBeT Ha PK3aMEHAIIMOHHBIN OWJIeT 3aCUMTHIBACTCS Ha 0A30BOM YpOBHE, €CIIM CTYACHT INPH
OTBETE Ha BOIMPOCHI (POPMYITUPYET OCHOBHBIC TOHSATHSA, 3aKOHBI, JAeT XapaKTEPUCTHUKY
MPOIIECCOB, SIBJICHWUH, TIPOBOJAUT aHAJIU3 TMPUYUH, YCIOBUH, MOXET MPEACTaBUTH
KaueCTBEHHBIC XApAaKTEPUCTHKHU TPOIECCOB, HE JIOMYCKAaeT OIMMUOOK MpU PEIICHUU 3aTadH,
oleHKa cocraBisieT om 21 0o 30 bannos.

* OrTBeT Ha K3aMEHAIMOHHBIN OWIIET 3aCUMTHIBACTCS HA MPOJABMHYTOM YPOBHE, €CITU CTYACHT
Ipy  OTBETE HA BOMPOCHI TPOBOJIUT CPABHUTENBHBIA aHANIHM3 TOAXOJO0B, IPOBOJUT
KOMIUICKCHBIN aHAJIN3, BBISBISET MPOOJIEMBI, TpeJiaraeT MEXaHU3MbI PEIICHHS, CIIOCOOCH
MPEICTaBUTh KOJMYECTBEHHBIC XapaKTEPUCTUKHU OMPENEICHHBIX IPOILECCOB, TPHUBOIUT
KOHKPETHbIE NPUMEPHI U3 MPAKTUKU, HE JIOIYCKAET OMNOOK M CIIOCOOEH 000CHOBAaTh BHIOOP
METO/Ia peIICHUs 3a/1auu, olleHKa cocTaBisieT oT 31 mo 40 dannos.

3. [Ixajaa oneHku

B o6mieit orieHke Mo JUCHUILIUHE 3K3aMEHAIIMOHHBIE OaJlJTbl YYUTHIBAIOTCS B COOTBETCTBUHU C
npaBUJIaMy  OalIbHO-PEUTUHIOBOM CHUCTEMBI, MPHUBEICHHBIMH B palouell mporpamMme
JTACIHTIIAHEI.

HtoroBasi oleHka 3a 5K3aMEH pacCUMThIBaeTCs Kak cyMMa OajioB, HaOpaHHBIX 3a
BBITNIOJTHEHHE JIaOOpAaTOPHBIX pabOT M OTBETA HA SK3aMEHALIMOHHBIN OMieT. 3a BHIIOJIHEHHE BCEX
71a00paTOPHBIX PabOT CTYIEHT MOKET MOJIy4YUTh MakcuMyM 60 Oaios, 3a sx3aMeH — 40 GaoB.

4. Bomnpocsl Kk 3k3aMeHy 1o gucuuiuvinie «lIporpammupoBanue»
I. Knaccol (MHKancyasiums)

1. O6bexTHO-OpueHTHpOoBaHHBIN 0aX0. TexHomorus OOIL. OcunoBabie mpunnubl OOIL.

2. OnpeneneHue Kiacca U UCIONIb30BaHKUE KIaccoB. OTIMYHUS KJIACCOB U CTPYKTYP.

3. JocTym k uineHam kjacca. OyHKIIUU-YTHIIATH M QYHKIIUK-KJIMEHTHI KJIacca. YKa3aTelb
«thisy.

4. Ornenenue unTepdeiica Kacca OT peaTn3aliy Kiacca.

. KoHcTpykTOpBI M 1E€CTPYKTOPHI. BBI30B KOHCTPYKTOPOB U JIECTPYKTOPOB.

6. [TobuToBOE KOMMMpOBaHKE OOBEKTA NIPH MPUCBaBAHUU. KOHCTPYKTOP KOTUPOBAHUSI.
[IpaBuiio Tpex.

7. Ilepenavya 00BEKTOB B (PYHKITHIO IO 3HAYEHHUIO, YKa3aTeNi0 U cchlike. CriocoObl BO3BpaTa

N

00BeKTa (PyHKIMEH.
8. JluHamHnueckoe BblIeIeHUE MaMATH 1)1 00bekTa. OcobeHHoCcTH onepanuii new u delete.
MaccuBbl 00beKTOB. J[MHAMHUECKHE MACCUBBI OOBEKTOB.
9. KoHcTaHTHBIE OOBEKTHI U PYHKIIMU-IJIEMEHTBHI.
10. Komnozunus.
11. CraTnueckue 31€MEHTHI Kilacca.
II HacienoBanue



12. O6mue cBeneHus o HacienoBaHul. OCOOEHHOCTH POMU3BOJHOrO Kiacca. ba3zosblie n
MIPOU3BOJHBIE KIIACCHI.
13. OTKpBITHIE, 3aKPBITHIE U 3aIUIICHHbIE 0a30BbIE KIACCHI.
14. Ilepeonpenenenne GpyHKIUi 6a30BBIX KJIACCOB B MPOM3BOIHBIX KJIACCAX.
15. KOHCTpYKTOpBI U A€CTPYKTOPHI IIPU HACTIEIOBaHUU. BBI30B KOHCTPYKTOPOB U
JECTPYKTOPOB.
16. Tlpeo6GpazoBanue ykaszaTeneil 6a30BbIX KJIACCOB U yKa3zaTeliel MPOU3BOAHBIX KIIACCOB.
17. MHOXeCTBEHHOE HacJIeJOBaHUE.
I Iosumopdpusm
18. BupryanbHble pyHKIHU.
19. A6cTpakTHBIe 0a30BBIC KJIACCH M KOHKPETHBIC KIACCHI.
20. Ionmumopduzm. UcnonpzoBanue noaumoppusma.
21. Ucnonp3oBanue nonumopduszma. Ctatndeckoe U TMHAMUYECKOE CBSI3bIBAHUE.
IV Ileperpy3ka onepauuii
22. OcHoBbI nieperpy3ku onepauuii. OrpaHuueHUs Ha Neperpy3Ky onepamui.
23. OyHKIMU-0NEpalMK KaK JIEMEHTHI KJIacca U Kak Jpy3bs Kiacca.
24. Tleperpy3ka 6uHapHbIX onepanuil. [leperpyska apudmernyeckux onepanui.
25. Ileperpy3ka 6uHapHbIX onepauuil. [leperpyska oneparopa npucBauBaHusl.
26. [leperpyska onepanuii CpaBHEHUS U JIOTHYECKUX OTEpaLHid.
27. lleperpy3ka yHapHBIX ONEparuii.
28. llpyxecTBeHHbIC (PYHKIIMU B KaueCTBE (YHKIIUH-OTIEpAITHil.
V la6/0ub1
29. PonoBbie (hyHKIHH.
30. PonoBble knacchl.
VI IloToku BBOJA-BbIBOAA
31. Ileperpyska oneparuii oOMeHa ¢ TOTOKOM.
32. daiinoBele TOTOKU BBOIa-BbIBOIa. KOHCTpyHpOBaHHEe 00BEKTA ITOTOKA.
VII O6padoTka HCKIIOYEHUIT
33. O6uue cBenenus o0 uckmoueHusax. O6padoTka uckiodeHui. Kiaccsl HCKIoueHHH.
34. UckmodeHust ¥ cTeK. MexaHu3M 00pabOTKH UCKITFOUCHHH.

S. IIpumepsl 32124 K dk3aMeHy 1o qucuumnianze «IIporpamvmuposanue»
3agaua 1. @ynkuus print (time &ob) pacnedarsiBaeT 1aHHBIE 00 00BeKTEe Ob. EcTh
J¥ OIIUOKH B CIEIYIONIHMX BhI30BaxX (GyHKIMKU? Eciu ecTh OMMOKH, HCIIPABBTE HX.
time tl1, t2;
tl.print (t2);
print (&t2);
print (*t2);
3anaua 2. Kak cnenath 6a30BbIi Ki1acc aOCTpaKTHBIM?
3anaua 3. Kak ucnpaButs B kiacce Time cienyromiee oObsIBICHHE:
void ~Time (int *ptr);
3agauya 4. Kak BbI3BaTh B IPOM3BOAHOM KJlacce (PYHKIMIO-3JIEMEHT 0a30BOT0 Kjlacca, eCiu
OHa MepeoIpeieieHa B JaHHOM ITPOU3BOJHOM Kiacce?
3anaua 5. EcTb 1 ommmOku B omnpeiesieHnu Kiiacca?
class Time {
int t[3];
Time (int h, int m, int s);



void print ()
{
for (int i=1; 1i<3; 1i++)
cout<<t [i]<” %,
}
i
3agaua 6. Kak oOpaTUThCS K 3aKPBITHIM HIIM 3AIIUIIIEHHBIM dJIEMEHTaM Kiacca?
3anaua 7. EcTb 1 ommOKy B onpeiesieHnH Kiracca?
clas Time {
int h, m, s;
public:
Time (int, int, int);
~time (int h)
void print ()
i
3agaua 8. Kak BbI3BaTh eCTpyKTOpP?
3agaya 9. MoXXHO JId B CTPYKTYpY BKJIHOYATh (PYHKIIUU-IJIEMEHTHI?
3agaya 10. Yro 65l BBl HCTIPaBHIIU B ONpe/iesIeHUH Kiacca?
class Time {
int h, m, s;
public:
void Time (int h=0, int m=0, int s=0);
void print();
i
3apauya 11. Co3paiite kiacc samp. Bxiarounte B 3aKpbITYIO YaCTh Kjlacca LETOYUCICHHBIE
NepeMeHHble @ U b, a B OTKPBITYIO YacTh KJIacca — KOHCTPYKTOp C MapaMeTpaMu, a TaKxke
GbyHKIMM geta M getb, KOTOpPbIE BO3BpALIAIOT COOTBETCTBEHHO 3HAUYEHMs NMEPEMEHHBIX a U b.
Hamummre QyHKImio print, momydaromyr OoOBEKT Kilacca samp IO CChUIKE M IEeYaTaollylo
3HAUEHUS €ro JIaHHBIX-dJieMeHTOB. Hamumure GyHKIUIO main, KOTOpas cO3AaeT OJHOMEPHBIN
MaccuB OOBEKTOB Kjacca samp pasMepoM 5 M OJHOBPEMEHHO HWHUIMAIU3UPYET 3TU OOBEKTHI
sHaueHusmu (1; 2), (3; 4), (5; 6), (7; 8) u (9; 10) COOTBETCTBEHHO, a 3aTeM IeyaTaeT
COJIEP’)KUMOE OOBEKTOB U3 MaCcCHBa, HAUMHAs C KOHIIA MAacCUBA.
3apauya 12. Coznaiite kiacc samp. BKitodnTe B 3aKphITYIO YacTh Kilacca BEIIECTBEHHYIO
MEPEMEHHYI0 @ U CTPOKY b, a B OTKPBITYIO 4acTh Kjacca: 1) KOHCTPYKTOp KONHUPOBaHUS, 2)
GyHKIUMIO init, TpeJHa3HAYCHHYIO [JIs 3a/aHusl 3HAUYEeHUW JaHHBIX-3JIEMEHTOB Kiacca, 3)
(YHKIMU TOTYYeHHUs] 3HAUYECHUH MaHHBIX-3JIEMEHTOB Kiacca geta u getb, 4) nectpyktop (mpu
HeoOXxoauMocTH). Hamummre GyHKIWIO print, TONyYarOlIyl0 OOBEKT Kiacca samp U
MIeYaTAIONIyI0 3HAUYEHUs ero JaHHBIX-3JIEMeHTOB. Hanummure QyHKIUIO main, KOTOpas CO3JaeT
OJIHOMEPHBII MaccuB OOBEKTOB Kilacca samp pa3MepoM 4 U OAHOBPEMEHHO WHHUIIMAIU3UPYET
9TH 00BeKkThl 3HaueHusmu (1.1; “one”), (2.2; “two”), (3.3; “three”) m (4.4; “four”)
COOTBETCTBEHHO, a 3aTeM IeyaTaeT COAEPKUMOE OOBEKTOB M3 MacCHuBa, HauMHas C Haydala
MaccHBa M UCIIONB3YS QYHKUUIO print. YKaXUTe, KAKHe ONepaTopsl OYAyT NPUBOJIUTH K BBI3OBY
KOHCTPYKTOpa KOMHPOBaHUS IpU paboTe MpOorpaMMbl (€CITU OHU €CTh).
3apaua 13. Cozpaiite kimacc vector, TPEACTABISAIONIMM BEKTOPHl B TPEXMEPHOM
MpocTpaHcTBe. BritounTe B 3aKpHITYIO YacTh Kjlacca LEOYMCIICHHBIE MEpEeMEHHbIE X, V U Z,
MIPEICTABIAIONINE KOOPAUHATHI BEKTOpa. BKiIt0UMTE B OTKPBITYIO YacTh KJlacca KOHCTPYKTOpP C
napamMeTpamMu, a Takxke (QYHKIUU getx, gely W gefz, KOTOpbIE BO3BpAILalOT COOTBETCTBEHHO
3HA4YCHHS IEPEMEHHBIX X, V U z. HanmumuTe QyHKIHIO print, MOydaronlyro o0ObEeKT Kilacca vector
M0 yKa3aTeNI0 U MeYaTalollyl0 3HAYEHUS ero JaHHBIX-3JIeMeHTOB. Hanummmre QyHKIMIO main,
KOTOpasi CO3JaeT OJHOMEPHBI MaccUB OOBEKTOB Kjlacca vector pa3MepoM 3 U OJHOBPEMEHHO

.
14
.
14



WHUIHATU3UPYET 3TU 00bekThl 3HaueHusMu (0; 1; 2), (2; 3; 4) u (4; 5; 6) COOTBETCTBEHHO, a
3aTeM IevyaTaeT CoJIePKUMOe 0ObEKTOB U3 MacCHBA.

3apaua 14. Cozpailte kimacc vector, TNPEACTaBISAIOIMIUA BEKTOPHl B TPEXMEPHOM
mpocTpaHcTBe. BrirounTe B 3aKpbITYIO YacTh Kjacca IIeJIOUMCICHHbIE NEpEMEHHbIE X, V U Z,
MPEICTABISAIONINE KOOPIAUHATHI BEKTOpa. BKIIOUMTE B OTKPBITYIO YacTh Kilacca KOHCTPYKTOP C
napameTpamu, JeCTpyKTop (Ipu HEOOXOIUMOCTH), a Takke (YHKIHMIO print, KOTOpas meyaTaeT
uHpopmanuo 06 oobekre. J[06aBbTE B mporpamMmy MeperpyXeHHbId omepaTop + , KOTOPBIH
aBisieTcs (YHKIMEH-2JIEMEHTOM Kilacca vector W BO3BpAILlAeT pe3yJbTaT CIIOKEHUS OOBEKTOB
knacca. Hanumure ¢yHkiuio main, kotopas 1) co3gaer oqHOMEpHBIH MacCHB 0OBEKTOB Kilacca
vector pa3MepoM 4 U OJTHOBPEMEHHO MHUIMAIM3UPYET 3TH 00beKThl 3HaueHus MU (0; 1; 2), (2; 3;
4), (4; 5; 6) u (6; 7; 8) COOTBETCTBEHHO, 2) MEYaTaeT PE3yJbTaT CIOKEHHS TMEPBBIX TPeX
00BEKTOB U3 MaccHBa.

3apaua 15. Cozpailte kimacc vector, TNPEACTABISAIOMINA BEKTOPHI B TPEXMEPHOM
MpocTpaHcTBe. BrilounTe B 3aKphITYIO YacTh Kjlacca IIeJIOUMCICHHbIE NMepEeMEeHHbIEe X, V U Z,
MPEICTABIAIONINE KOOPAWHATHI BEKTOpa, a B OTKPBITYIO YacTh Kiacca: |) KOHCTPYKTOp
KOMUPOBaHus, 2) pyHKLHUIO inif, TpeAHA3HAYCHHYIO [Tl 3a/1aHUs 3HaYCHHUH JaHHBIX-3JIEMEHTOB
Kiacca, 3) (yHKUMU MOJNy4YeHHs 3HAUYCHUI NaHHBIX-DJIEMEHTOB Kilacca getx, gety u getz, 4)
necTpykTop (mpu HeoOxonumocTw). Hamumute (QyHKIHIO print, MOTYYaroIIyl0 CCBUIKY Ha
00BEKT KJlacca vector W TeYaTarollyl0 3HaYeHHUs er0 JaHHBIX-3JeMeHToB. Hanummre QyHKIno
main, KOTOpas CO3JaeT OJHOMEpPHBII MacCuB OOBEKTOB Kilacca vector pa3MepoM 3 H
OJTHOBPEMEHHO HMHHUIIMANH3UpyeT 3TH 00bekThl 3HaueHusmu (0; 1; 2), (2; 3; 4) u (4; 5; 6)
COOTBETCTBEHHO, a 3aTeM IeyaTaeT COAEPKUMOE OOBEKTOB M3 MacCHUBa, HAUMHas C Haydala
MaccHBa M UCIIONB3yd PYHKLUIO print. YKaXUTe, KaKue OnepaTopbl OyayT IPUBOJIUTH K BBI3OBY
KOHCTPYKTOpa KOMHPOBaHUS U paboTe MPOrpaMMbl (€CITU OHU €CTh).

3agaya 16. Coszpaiite kiacc box, TPENCTABISIONIMNA KOPOOKH. 3aKpBIThIC ITaHHBIC-
anemeHThl (/]J) kmacca MOMKHBI MPEACTaBIATh IIMPUHY, JUIMHY, BBICOTY U I[BET KOPOOKH.
Bxiounte B OTKPBITYIO 4YacTh Kjacca Cleaylonme (YHKIMA-3JIEMEHTB: KOHCTPYKTOP C
napamMeTpaMu; KOHCTPYKTOP KOMHi{, KOTOpBI YyCTaHaBIMBAeT B KOMHUH MAJsS LBETa KOPOOKHU
3HAYCHHE “3CJICHBIN”, a JUIs OCTaJbHBIX /D Kilacca — 3HaYCHUs OJHOMMEHHBIX /1D U3 00bekTa-
opuruHana; GQyHKIus show, iedartaromas coep;KkuMoe 00beKTa Kiiacca.
Hamummre ¢yHKIMIO main, KOTOpas co3laeT OOBEKT Kiacca box, MPEACTABIISIOMNNA KOPOOKY
KpacHOro IIBeTa ¢ pazMepamu 2 X 3 X 8, 3aTeM MOCPEACTBOM KOHCTPYKTOpa KOMHUIl co3/1aeT
KOITUIO ATOr0 00BEKTA, MPEACTABISAIONLYI0 KOPOOKY 3€JIEHOTO 1IBETa, U B 3aKJIIOYEHHUE Ne4aTaeT
COJIEP)KUMOE O0BEKTa U KOTUH.

3apaua 17. Cospaiite kiacc box, TPENCTABISIONNN KOPOOKH. 3aKphIThIC JTaHHBIC-
aneMmeHThl (/]J) kmacca MOMKHBI MPEACTaBISATh MIMPUHY, JUIMHY, BBICOTY WM I[BET KOPOOKH.
Bximrounte B OTKPBITYI0O 4YacTh Kjacca Cleaylonme (YHKIMH-3JIEMEHTB: KOHCTPYKTOp C
napameTpamu, AeCTpyKTop (Ipu HEOOXOIUMOCTH), a TaKkke (YHKIHIO print, KOTOpas meyaTaeT
nHpopmanuo o6 oobekre. /lobaBbTe B mporpammy NeperpyKeHHbIH omepaTtop = , KOTOPBIH
saBisgeTca (QYHKIMEH-2JIeMEeHTOM Kjlacca box W BO3BpaIllaeT pe3ylbTaT MPUCBaUBAHHS 0OBEKTOB
kiacca. Hanumure @ynkuuto main, koropas 1) cozmaet olHOMEPHBIM MacCUB 0OBEKTOB Kilacca
box pazmepoM 4 ¥ OJHOBPEMEHHO UHUIIUATH3UPYET 3TH OOBEKTHI, 2) MEHSIET MECTaMU 3HAYCHUS
[IEPBOTO U TPETHErO FTEMEHTOB MacCHBa, 3) MevyaTaeT CoJePKUMOE MacCHBa.

3agaya 18. Coszpaiite kiacc box, TNpenCTaBISAIONIMNA KOPOOKH. 3aKpbIThie IaHHBIC-
anementsl (/1D) Kkiacca OJDKHBI IPENCTAaBISITh LIMPUHY, JJIWHY MU BBICOTY KopoOku. B
OTKPBITYI0O YacTh Kjacca BKJIIOUUTE: 1) KOHCTPYKTOpP KONHMPOBaHUSA, 2) (YHKUHIO init,
MpeHa3HAuYeHHYIO Ui 3aJlaHusl 3HAUCHUH JaHHBIX-3JIEMEHTOB Kiacca, 3) GYHKIHUH MOJIy4YeHUs
3HaYeHUH JaHHBIX-JIEMEHTOB Kjacca, 4) necTpykTtop (mpu Heobxomumoctd). Hammmmre
byHKIMIO Vvolume, TOMYYAIONIYIO0 yKa3aTelhb Ha OOBEKT Kilacca box W TEYATAIOUIyI0 O0BeM
KopoOku. Hammmmre ¢yHKUMIO main, KoTopas co37aeT OJHOMEPHBI MaccuB OOBEKTOB Kiacca
box pazmepoM 4 ¥ OJTHOBPEMEHHO MHUITHANTH3UPYET 3T 00bekThl 3HaueHusMu (0; 1; 2), (2; 3;
4), (4; 5; 6) u (7; 8; 9) COOTBETCTBEHHO, a 3aTEM TevaTaeT 00beM KOPOOOK U3 MacCHBa, HAUMHAS



C KOHIIa MacCHBa U UCTIONB3YsS PYHKIUIO volume. YKaxKUTe, KaKUe OTepaTOPhl OyayT MPUBOIUTH
K BBI30BY KOHCTPYKTOpPA KOTIMPOBAHHMSI TIPU PA00TE MPOTPaAMMBI (€CIIA OHHU €CTh).
3apaua 19. Co3naiite nepapxuro KJIaccoB:

BazoBbiit AobcTpakTHBI 006eKT (AQ), MPEACTABIIEMBIN KJIACCOM
Knacc =
KJ1acc HasBanue AO CsoiictBa AO

Food - MPOAYKT MUTAHUSL | U3TOTOBUTEIb, TOCTABUIUK, [IEHA
Meat Food MSICHOE M3JIEIINe JgaTta U3roTOBJICHUA

KOJIOAcHOE

Sausage Meat THII, BHU]T

H3eIIe
Drink Food HAITUTOK €MKOCTb Taphbl
Juice Drink COK cocTas, % caxapa

Cnenaiite JaHHBIE-JIEMEHTBl 0a30BBIX KJIACCOB 3QWUUeHHbIMU, A TIPOU3BOAHBIX KJIACCOB —
3aKkpbimbiMy. BKIIOUWTE B KaXABIM Kiacce gupmyanvhyio QYHKIHIO show, KOTOpas medyaTaer
coJepKUMOe 00beKTa Kilacca. BKiIrounTe B K1acChl JOMOJIHUTENbHBIE (PYHKINU-3JIEMEHTHI, €CIH
OHHU HeoOxonuMbl. Hamummte QyHKIUIO main, KoTopas co3aet 00beKThl KiaccoB Fresh u Juice
U nieyaTaet ux cojepxumoe. Cooluure, Kakoi METO BbI30Ba PYHKIMU sAow (CTaTUUECKOE UIIH
JMHAMHUYECKOE CBSI3bIBAHUE) Bbl IPUMEHWIH, U OOOCHYITE CBOM OTBET.

3anaua 20. Co3naiite nepapXxuro KJIacCoB:

Kn Ba3oBbIii AbcTpakTHbI 00beKT (AO), MpeACTaBIIEMBIN KJIacCOM
acc
KJacc Hassanue AO CsoiictBa AO
reoMeTpuyeckas
Sh -
ape (urypa IBET

Shape2D Shape iockas purypa | -
Circle Shape2D | kpyr panunyc
Square Shape?2D KBajJpar JUTHHA CTOPOHEI
Shape3D Shape oObeMHas purypa | -

Cube Shape3D KyO JUIMHA CTOPOHBI

Chenaiite maHHBIE-2JIEMEHTHl 0a30BBIX M MPOU3ZBOJHBIX KJIACCOB KJIACCOB 3QUULIECHHBIMU.
BrurrounTe B KaxIbli Kilacce supmyanbhyio QYHKIUIO volume, KOTOpas MevaTaeT IO s I
oobem ¢urypsl. Caenaiire knaccel Shape, Shape2D wn Shape3D aGctpakTHbIMU. Briounte B
KJIaCChI JTOTIOJIHUTENbHBIE (DYHKIIMH-3JIEMEHTBI, €CIM OHU HeoOxoaumbl. Hamummure GyHKINIO
main, KoTopas co3naeT o0beKThl KinaccoB Circle u Cube m medaTaeT uX IJIOMAAb WA O0BEM.
CoobOmure, Kakol MeTOA BbI30Ba (yHKIMH Vvolume (CTaTUYECKOE WU JUHAMHYECKOE
CBSI3BIBAHUE) BB IPUMEHUIIN, U 00OCHYHTE CBOU OTBET.




DeznepalibHOE roCy1apCTBEHHOE OI0/DKETHOE 00pa30BaTeNIbHOE YUPESKICHUE
BBICLIET0 00Pa30BaHuUs
«HoBocubupckuii rocy1apcTBeHHBIH TEXHUUECKUH YHUBEPCUTET

Kadenpa aBToMaTn3upoBaHHBIX CUCTEM YIIPABICHHUSI
Kadenpa aBTomatnku
Kadenpa BIMUCIUTENBHON TEXHUKA

Macoopt
KYPCOBOM padoThl
IO AUCHUIIIIUHE «HpOl"paMMI/IpOBaHI/Ie», 3 CCMECTP

1. MeToauka oIeHKH.
1.1 Conep:kanue NOSICHUTEILHON 3aNIMCKNU

. TUTyIBHBIN JIUCT.

. Ornasnenue.

. ITocTanoBka 3amaun.

. Onucanue Ki1accos.

. B3aumocBs3b K1accos.

. Onucanue alropuTMOB, OTHOCSIIMXCA K NpPeAMETHOW obiactu (Hampumep,
QJITOPUTM MOJECIIMPOBAHMS WM aJIFOPUTM BbIOOpA X0Ja B UI'PE).

. Onucanue pa3pabOTaHHOTO MPUIIOKEHUS (PYKOBOZCTBO IOJIH30BATENS).

. TectupoBanue.

. 3aKJIIOYEHNE.

. Cnncok uCnoap30BaHHON JTUTEPATYPBHI.

. [punoxenune. Jluctunr pazpaboTaHHON NMPOTPAMMBI.

B paznene «IlocTaHoBka 3agaumy» JaeTCs OMUCAHUE PEIIAEMOM 3agadd: JJIs Yero
pa3pabaTbIBacTCS NPWIOKECHUE, KaKHe HEOOXOTUMBI BXOJHBIC JIaHHBIE M YTO SIBISICTCA
pe3ylnbTaToM pabOTHl MPOrPaMMBI, KaKue OCOOCHHOCTH 3aJad4d HEOOXOJMMO Y4YUTHIBATH MPHU
pa3paboTKe U MCIIOJIB30BAHUU TIPOTPAMMBI U T.]1.

B pazgene «OnucaHue KJIACCOBY» JUISI KaXJOro pa3pabOTaHHOrO KJlacca NMPHUBOIUTCS
XapaKTEPUCTHKA T10 IJIaHY:

. Hasnauenwme kiacca.

. JlanHbIe-371€MEHTHI Kjlacca.

. Omneparyu U QYHKIIUH-YTHITUTHI.

. HNuTtepdetic kmacca (mepedrclieHHe OTKPBITBIX JAaHHBIX W (QYHKIUH, uepes

KOTOpBIE OCYILIECTBIISIETCS pabdoTa ¢ KiaccoM). PexomeHIyeTcs MCIoNb30BaTh JHarpaMMbl
kinaccoB UML nnst onucanus unrtepdeiica.

B pasgene «B3amMoCBSI3b KJIACCOB» HEOOXOAMMO MPHUBECTH CXEMY HeEpapXuu
HACJICIOBAHUA U KOMIIO3ULIUU KJIACCOB.

Ecnu nns pemenus 3agaud HEOOXOAMMO HCIIOJIB30BATh CHEIHANIbHBIE AITOPUTMBL,
HallpUMep CTpaTeruy HCKYCCTBEHHOI'O HHTEIUIEKTa WJIM METOAbl aHalu3a TEKCTOB, TO
MOSICHUTENIbHAS  3allMCKa JIOJDKHA COJIEpXkKaTh HMX ONHCaHue B pasgene «OnucaHue
aJITOPUTMOB).

B pazgene «Onmucanue pa3paGoTaHHOrO NPWJIOKEHHUS TPUBOAITCS CKPUHIIOTHI
IIPOrpaMMBbI U KpaTKasi UHCTPYKLUS 110 UCIIOJIB30BAHHUIO.

B nynkre «TecrtupoBaHMe» NPUBOJINUTCA KOHTPOJIBHBIM NPHUMEP, AEMOHCTPUPYHOLIUI
paboTtocniocoOHOCTh mporpaMMmbl. Eciu B Xole TecTUpOBaHHS MPOrpaMMbl OOHAPYXKUIHCH
HECYIIECTBEHHbIE HEIOYEThl WM OIIMOKH, HEOOXOAMMO HUX NEPEeYUCIUTh U IPUBECTU
PEKOMEHIALNH 110 UCIIPABIICHUIO.

B 3akii0ueHum nenaroTcsi BEIBOJIBI O MpojenaHHon paborte (kakue npueMbl OOII O6buin



UCIOJIb30BaHbl, KaKue TPeOOBaHUS U3 MOCTAHOBKHU 33/1a4M PEeajM30BaHbl B IIpOrpaMme H T.J.) U
MOKEJIaHMs 10 JaJIbHEHIIIEMY pa3BUTHIO MPOEKTA.
JIMCTHHT mporpaMmbl TOJKEH UMETh HE00X0IMMble KOMMEHTapUH.

1.2 Odopmaenne oTyera

B mosicHuTenbHOMN 3amucKke K KypcoBOW paOoTe Ha3BaHUS PA3AeiiOB U MYHKTOB JOJIKHBI
OBITH BBIJICTICHBI JKUPHBIM HIPU(PTOM U pazMepoM mmpudra. Kaxkasiil pasaen 10KeH HAaYMHATBCS
C HOBOW CTpPaHMIIBI.

Texct nHabupaercs mpudrom Times New Roman 12 wmmm 14 pt. Hactpoiiku ab3ana:
orctyn 1,25 cM, BeIpaBHUBaHKE 10 MIMPUHE, MEXAYCTPOUHBIN MHTEepBai 1,5 pt, uHTepBan nepex
u nocie 0 pt. 3aros0BKY BEIPABHUBAIOTCS 110 LIEHTPY.

CrpaHu1bl JOJKHBI OBITH IPOHYMEPOBAHBI MO MOPSAIKY, HOMEP HA TUTYJIBHOM JIUCTE HE
npocrasisercs. [long crpanuubl: ciaesa 3 cM, ocTanbHble — 1,5 cM.

Bce Tabnuipl, pucyHKH M OJIOK-CXEMBbl alTOPUTMOB JTOJIKHBI OBITH MPOHYMEPOBAHBI U
noJmucanbl. B TekcTe He00X0AUMO yKa3bIBaTh CCHUIKH Ha HUX.

1.3 TpeGoBanusi kK mporpamme

[lpy HamMcaHuUM MPOrpaMMbl HEOOXOIUMO HCHOJIB30BAaTh MPUHIUIBI OOBEKTHO-
OpPUEHTHUPOBAHHOW TEXHOJIOTHH Pa3pabOTKH.

[IporpaMmMa nomkHa OBITH HalKcaHa Ha JHOOOM OOBEKTHO-OPHMEHTHPOBAHHOM SI3bIKE U
nMeTh rpadudeckuii nuaTepdeiic. Pekomenayercs nucnonbs3oBat C++ B cpene pazpaborke MS
Visual Studio, Qt mnmu C++ Builder. BriGop s3pika mporpammupoBanusi, oTaudHoro ot C++,
JIOJI’KEeH OBITh COTJIACOBaH C MPEINo/IaBaTeIeM.

Jns 3amau u3 rpynmnsl «MoeaupoBaHue) HE0OX0IMMO COXPaHATh apaMeTpbl MOJENH,
YTOOBI HE BBOJUTH UX MPH KAXKOM 3aITyCKe MPOTPaMMBbl.

B nmporpammax u3 rpymnmsl «Urpbp» pekoMeHIyeTcsl IpelyCMOTPETh COXPAaHEHUE UTPBI,
YTOOBI IPOJOIKUTH UTPY MPH CIEAYIONIEM 3aIlyCKE MPOTrPaMMBbI.

3amaun w3 rpymmbl «OOpaboTka TEKCTOB ECTECTBEHHOTO SI3bIKA» JOJDKHBI HMETh
TECTOBBIE MPUMEPHI, KOTOPHIMU MPOBEPSETCS PaOOTOCIIOCOOHOCTH TPOTPAMMBI.

B mporpammax u3 rpymmsl « MTHGOpMAaIMOHHBIE W YIPABIAIONIAE CHCTEMBD» TaHHBIE U3
CUCTEMBI 0053aTeIbHO JOJKHBI COXPAHSTHCS JUIsl MCIONIb30BAaHUS TPU CIEAYIOIIEM 3aIycKe
MIPOrpaMMBl.

1.4 IlpaBusia c1aum U OLEHUBAHUS KYPCOBOH padoThI

OreHka 3a KypcoBYIO0 pa0OTy IPOCTABIISIETCS IO TpaauIinoHHou mkane u cucreme ECTS.
Onenka ompezenseTcs MCXOAs M3 KoimuecTBa HaOpaHHbIX OamuioB mo 100-0aminbHOM IIKaie.
[Ipu cpade kypcoBoit pabOTHI 10 3a4E€THOM HEAENU CTYIEHTY OJHOKPATHO JAETCsl BOZMOXKHOCTh
YCTPaHUTh OOHapyXeHHble OomMOKM B mporpamme U otyere. COCTaBIAIOLIUE OLCHKH
COOTBETCTBYIOT dTariaM pa3paboTKU:

* AHanmu3 mpobnemMbl — ONpeZeNieHHe TpaHul] pemraeMoil mpobsembl. KauecTBo
MIPOBEJIEHHOT0 aHallu3a OTpa)kaeTcs B OTYETE MO KYpcOBOM paboTe, 3a HETO MPOCTaBISAETCS A0
20 6amoB.

* [IpoexktupoBanne — co3maHuWe OO  CTPYKTYypbl CHCTEMBL.  PesymbTaTom
MIPOEKTHUPOBAHUS SIBISICTCS HAaOOp pa3pabOTaHHBIX KJIACCOB M UX B3aUMOCBs3H. [IpaBuibHO
BBITIOJITHEHHOE MTPOCKTUPOBAHUE OlIeHUBaeTCs B 40 0asioB.

* Peanmuzanuss — HamucaHue U TECTUPOBAHME  IPOrPAMMBbI,  HCIOJB3YHOLIEH
paspaboTaHHyO cucTemy KiaccoB. [IporpamMma onennBaetcst B 40 6amios.

IIpu oueHke KayecTBa OTYETA MO KYpCOBOM paboTe YUUTHIBAIOTCS €0 COAEpKaTelbHas
yacTb U opopmieHue. B ciaydae OTCYyTCTBUSA WM HECOOTBETCTBUS TPEOOBAaHUSM OJIHOTO HIIU
HECKOJIbKUX IIyHKTOB OT4Y€Ta, nepeducieHHblx B paszaene «l.1 CoxepkaHue MOSACHUTEIBHOU
3anuckm», cauMaercs 10 20 6amioB. Ecnu He yutensl TpeOoBanus nmyHkTa «1.2 OdopmieHue
oTueTay, cHumaercs 10 10 0amios.

KauecTtBo mnpoekTtupoBaHus olLeHUBaeTcs Mo odopmieHuo NyHKTOB «lloctaHoBKa
3amaun», «OmnucaHue KiaccoBy, «B3anMocBsa3b kiaccoB» M «OmnucaHue pa3padOTaHHOTO



MPUIOKEHUS» B OTYETE, MO HMCXOJAHOMY TEKCTy MpOTpaMMbl M MO pe3yiabTaTtaM Oeceabl
npenoaaBatenst co ctyaeHToM. Jlo 10 6amioB 3a mpoekTHpoOBaHNWE Ha3HAYACTCS 33 00s3aTEIIbHOE
WCIIOJIb30BaHNE MPUHIUIA WHKANCYISIUN H, TIPU HEOOXOAMMOCTH, TIEPErpy3KH OMEePaTOPOB H
mabJIOHOB KJ1accoB. Takke HEOOXOIMMO HCIOJIb30BaTh HACJIEAOBaHUE M TOJUMOPQHU3M. 3a
KQKIBIA U3 HUX MOXKHO TONy4uTh A0 10 6amnoB. B HCKITIOUMTENBHBIX CIy4asX, €CIH B MPoIecce
MIPOSKTHPOBAHMS BBISICHUIIOCH, UTO JIJIS PEIICHHS 3a/Ja4d He TpeOyeTcs MPUMEHSTh, HAIIPUMeED,
BUPTYaIbHbIC (DYHKIIUU, H €CITU CTYJACHT MOXET OOBSICHUTH CBOE IIPOEKTHOE PEIICHUE, OH TAKKe
noydaet 10 10 6amos.

Ecnu B mporecce paboThl mporpaMMbl BOZHUKAIOT aBapUHHBIE CUTYaIlUU (UCKIIOYEHUS),
canMaetrcs 10 20 0aIoB B 3aBUCUMOCTH OT omnOku. Hanboiiee 3HaUNMBIMHA SBIISTFOTCS OLIHMOKHA
paboThl C TaMATHIO, BO3HUKAIOIIME W3-32 HEKOPPEKTHON peanu3alid KOHCTPYKTOPOB U
nectpyktopa. Eciiv He BbINOIHEHBI TPeOOBAHMS MO COXPAHEHUIO JAHHBIX WM OTCYTCTBYIOT
TECTOBBIE TIpUMepHbI, cHUMaeTcs 10 6aios.

OcraBmmecs 20 0aioB CTYACHT MOXKET IMOJIYyYUTh 10 pe3yibTaTaM Oecembl C
mpenojaBaTesieM. becega cOCTOUT M3 MpPENCTaBICHHS CBOEH pabOTHI CTYACHTOM W OTBETa Ha
Bonpockl. OO6s3aTeNbHO 3a/al0TCST BOMPOCHI MO TPOEKTY CUCTEMBI M Ha 3HAHHE S3bIKa
IPOrPaMMHUPOBAHHUS.

2. Kpurtepnu oueHKH.

KonngectBo 6aminoB 3a KypcoByro paboTy OIpenensercss Mo MeTOAMKe, ONMUCAHHOW B pasjese
1.4 «IIpaBuiia cqauu U OLIEHUBAHUS KypCOBOM pabOThI»

* paboTta cuuTaeTcs He BBINOJHEHHOI, eciu nonydeHo ot 0 1o 20 6ansos.

* paboTa CYMTAETCS BHIMOJHEHHON HA MOPOrOBOM YPOBHE, €CJIH MoJay4deHo oT 21 10 50 6ayos.

* paboTta cunuTaeTCs BHIIOJHEHHOW HA 6230BOM YpOBHE, €CIIM ToJy4eHo OoT 51 10 75 Gamos.

 paboTa cuMTaeTCs BBHIMOJIHEHHON Ha MPOABHHYTOM YpPOBHE, eciiu moiydeHo oT 76 mo 100
0aJoB.

3. [Ixana oneHKMH.

B o0uieil onieHke no IUCHUIUIMHE Oalljbl 32 KypCOBYIO padOTy YUUTBIBAIOTCSI B COOTBETCTBUM C
npaBWIaMyd  OaJUIbHO-PEUTUHIOBOM  CHCTEMBbl, TPUBEAECHHBIMH B pabodeil mporpamme
JUCHATIINHBI.

4. IlpuMepHblii epevyeHb TeM KypPCOBOIo NpoekTa (padorsi).
I. MogenupoBanmue
1.1.  MopaenupoBanue padboThl TUPTA (31aHUS C MACCAKUPCKUMH U TPY30BBIMU JTUPTAMH )
1.2. MogenupoBaHue MEPeKpecTka co cBeTohopom
1.3. MogenupoBanue padoTsl aBTOOYCHOTI'O MapiIpyTa (BKJI04ast ciydaiiHble (aKTopbl —
MOJIOMKH aBTOOYCOB, MPOOKH Ha 1OpOrax B 3aBUCUMOCTH OT BPEMEHHN )
1.4. MopaenupoBaHue MAPOMHOM MepenpaBbl
1.5.  MogaenupoBaHue NpoU3BOICTBEHHOIO KOHBEMepa
1.6.  MonaenupoBanue pabOThl aBBTOMATHYECKOMN TeIE(POHHONU CTAHIIUH
1.7.  MopaenupoBanue paboTbl KOMIIAHUH COTOBOM CBSI3U
1.8.  MogaenupoBanue paboTsl mpoBaiinepa ateprera
1.9.  MogenupoBanue paboThl a3ponopra (ynpaBiIeHUE BO3IYLIIHBIM JIBUKEHUEM B 30HE
a’poriopTa)
1.10. MogenupoBanue paboThl asporopra (00CTyKMBaHUE TACCAKUPOB U YIIPABICHHUE
MIePEBO3KOI TPY30B)
1.11. MogaenupoBanue padboTbl aBTOBOK3aja
1.12. MopenupoBaHue pabOThI METPOIIOJIMTCHA
1.13. MopaenupoBanue paboTsl Kade ¢ opunmanTamu
1.14. MogenupoBanue pabOTHI IPAvYCUHOMN



1.15. MopaenupoBanue paboThl CTaHIIMHM aBTOCEPBUCA

1.16. MonenupoBanre pabOThl PEMOHTHONW MaCTEPCKOH

1.17.  MogenupoBanue pabOThI MOJUKIMHUKA

1.18. MonenupoBanue cuctem Ha 6aze cereit [lerpu

1.19. MopaenupoBaHue cucteM Ha 0a3e KOHEYHBIX aBTOMATOB

II. Urpsl

2.1. Hrpa B maxmarsl

2.2. HUrpa B 1OMHHO

2.3.  Urpa B Hapasl

2.4.  Urpa "KpecTUKH - HOJIMKU" pa3zMepoM S5 X 5 C TPUMEHEHUEM IBPUCTHUK U3
HCKYCCTBEHHOI'O MHTEJJIEKTA

2.5. HNmwuranusa HacTonbHOM UTpbl "XoKKen"

2.6.  Wmwuranus HactosnbHON UTpsl "OyTdOT"

[Tpumeuanue: B nporpammax urp o6s13aTelIbHO MPUMEHSTH CTPATETUH UCKYCCTBEHHOTO
uHTeIeKTa (anbda-6eTa OTceueHne, MUHUMAKC U TIPOYHEe IBPUCTUKH ) JUIS BRIOOpA X0/1a
KOMITBIOTEpA.

II1. O6pabdoTKa TEKCTOB €CTECTBEHHOI'0 SA3bIKA

3.1. T'eneparop KpoccBOpAOB

3.2.  T'eHepaTop CKaHBOP/IOB

3.3. T'eneparop CTUXOTBOpEHUI

3.4. Teneparop OaceH

3.5. T'eneparop aHEKI0TOB

3.6. T'enepatop paccka3os

3.7.  CuHTaKCHYECKUU aHAIM3ATOP MPEAJI0KESHUM

3.8.  TIporpamma-niepeBOAYMK C OJTHOTO SI3bIKA HA IPYTOi

IV. UndopmanuoHHbIe U YIIPABJISIIONIAE CUCTEMbI

4.1. Cucrema CKJIa/ICKOr0 yyeTa

4.2.  CucremMa MOHUTOPHUHIA MOTOABI

4.3.  APM (aBTOoMaTH3upOBaHHOE paboyee MECTO) MEHEKepa 0 MpoJakaM
4.4. APM xkaccupa MarazuHa

4.5. APM menemxepa 1o nepcoHany

4.6. APM meHemxkepa areHTCTBA MO MOAOOPY KaApOB

4.7.  APM meHemxepa areHTCTBAa HEIBUKUMOCTH

4.8.  APM perucrpaTopa NOJIUKIMHUKH

4.9. APM Bpaua NOIUKINHUKHI

4.10. APM coTpyaHHMKOB JIeKaHaTa

4.11. APM cotpyanukoB npueMHoi komuccuu BY3a

4.12.  APM onepaTopa KOMIaHUH MOOMJILHON CBSI3U

4.13. APM coTpyaHukoB OUOIHOTEKN

4.14. APM coTpyaHUKa IIOYTOBOM CITY>KObI

4.15. APM cotpyaHuka ciyx0bl KypbepCKOM TOCTaBKU

4.16. APM cotpyanuka 010po pacrnucaHuii 3aHATHI y4eOHOTO 3aBeICHUS
4.17. APM kaccupa xeae3H0J0pOKHOTO BOK3aIa

4.18. APM kaccupa KMHOTEaTpa

4.19. APM coTpyaHHKa CEepBUC-LIEHTPA

4.20. ABromaTu3upoBaHHas 0Oyyarolias CUCTeMa

4.21. Cucrema TeCTUPOBAHUS 3HAHUU

4.22. Cucrema TUCTaHIIMOHHOT'O OOy4YEeHUS

5. TlepeyeHb BONPOCOB K 3allMTe KypPCOBOIo NpoeKTa (padoTsl).
1. Onpenenenue kiaacca U UCHOJIb30BaHUE KJIacCOB. OTINYHUSA KIACCOB U CTPYKTYP.



2. JlocTyn K wieHaM kiacca. OyHKIUU-YTHIUTB U (QYHKIIMU-KIMEHTHI Kjacca. YKa3aTelb
«thisy.

3. Otnenenue uHTEpdeEiica K1acca OT peau3aluy Kiacca.

4. KOHCTPYKTOPHI U AECTPYKTOPHI. BBI30B KOHCTPYKTOPOB U AECTPYKTOPOB.

5. IlobuTtoBoe KonupoBaHue 00BEKTa MpH MpucBanBaHuu. KoHcTpykTop KonupoBanus. [IpaBuio
TpeX.

6. [lepenaya 00beKTOB B (DYHKITUIO IO 3HAYCHHUIO, YKa3aTeNio U ccbuike. CriocoObI BO3BpaTa
00bekTa QyHKITHEH.

7. lunamMuueckoe BblIJIeIeHUE TaMsATH U1 00bekTa. OcoOeHHOCTH onepanuii new u delete.
MaccuBbsl 00bEKTOB. JIMHAMUYeCKHe MacCUBEI 0OBEKTOB.

8. KoHcTaHTHBIE 00BEKTHI M (DYHKIIMU-3JIEMEHTHI.

9. Komno3unusi.

10. CraTnueckue 31€MEHTHI Kilacca.

11. HacnenoBanue. OTKPBITHIE, 3aKPBITHIE 1 3aIUIIEHHBIE 0a30BbIE KIACCHI.

12. Tlepeonpenenenue pyHKIUI 0a30BBIX KJIACCOB B MPOM3BOIHBIX KIJIACCAX.

13. KoHCTpYKTOpBI U IECTPYKTOPHI IPU HACIEOBAHUHU. BBI30B KOHCTPYKTOPOB U JIECTPYKTOPOB.
14. TIpeobpazoBanue ykaszareseil 6a30BbIX KJIACCOB M yKa3aTelei MPON3BOAHBIX KIaCCOB.
15. MHOX€eCTBEHHOE HACJIETOBAHUE.

16. BupryanbHble (QyHKIUH.

17. AGcTpakTHbIe 6a30BbIE KIACChl 1 KOHKPETHBIE KIIACCHI.

18. Tlomumopdusm. Mcnonap3zoBanne monuMophusma.

19. Ucnonb3oBanue nonumopdusma. CTaTuueckoe U THHAMUYECKOE CBS3bIBAHHE.

20. ITeperpy3ka 6uHapHbIX onepanuii. [leperpyska apupmMeTHIeCKUX Onepanni.

21. Ileperpy3ka OunapHbIX oneparuii. [leperpyska omneparopa nprucBanuBaHUs.

22. Ileperpy3ka onepauuii CpaBHEHUS U JIOTMUECKHUX OIeparuii.

23. Ileperpy3ka yHapHbIX onepamuil.

24. JlpykecTBeHHbIE (PYHKIIUU B KaueCcTBE (PYHKUUN-0ONEepalinii.

25. PonoBbie (DyHKIIUU U KITACCHI.

26. Ileperpy3ka onepauuii 0OMeHa C OTOKOM.

27. daiinoBbie TOTOKK BBOAA-BbIBOAA. KOHCTpyHpoBaHue 00bEKTa MOTOKA.

28.00paboTtka uckimoueHui. Kiaccol HCKITIOUCHUIN.

29. UcknroueHus u cTek. Mexanusm 00pabOTKH UCKITIOYEHUI.



