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No

Bupg geatenbHocTn

3

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

85

JNekumm, yac.

36

MpakTnyeckune 3aHATUA, Yac.

NabopaTtopHble 3aHATUA, Yac.

36

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

36

ATTECTaums, yac.

KoHcynbTaumm, vac.

11

10

CamocTonTefibHas paboTa, yac.

59

11

Buabl camocTosTenbHO paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

KP

12

Bug aTTecTaumm
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6e30nacHoCTb
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BT, npoTtokon 3acefaHus Kageaps! Ne6 ot 20.06.2017
YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMaTUKM 1 BbIYUCIUTENbHOM TEXHUKK, NPOTOKON Ne 6 oT 21.06.2017
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OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kageapoit TpywnH B. A.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna ®@IOC: I1IK.2 ciiocodHOCTH NPUMEHSITH HPOrPAMMHBIE CPEICTBA CHCTEMHOI'0, HPUKJIAHOT0 1
CHenuAIBLHOT0 HA3HAYEHHUSI, HHCTPYMEHTAIBHbBIE CPEICTBA, SI3HIKA M CHCTEMBI ITPOrpAMMHPOBAHNS 7151
peniennsi NpodecCHOHAIBLHBIX 3a/1aY; 8 YaACHIU CEOVIOUUX Pe3VIbmamoe 00yYenusn:

31. 3HaTb MeTOZbI NPOrpaMMUPOBAHWS 1 METOALI Pa3paboTKy S(EKTUBHBIX aNrOPUTMOB PELLIEHNS
NpUKNagHbIX 3383y

y1. yMeTb COCTaBNSATb, TECTUPOBATbL, OTNAXMNBATL 1 OPOPM/ISTL MPOrPaMMbl Ha SI3bIKax BbICOKOTO YPOBHS,
BK/IH0Yast 06 EKTHOOPUEHTMPOBAHHbIE

y2. yMeTb Bbl6MPaTh HEOBXO0AMMbIE MHCTPYMEHTA/IbHBIE CPEACTBA A/ PaspaboTKM NPOrpaMmM B PasfnyHbIX
OMepaLMOHHbIX CUCTEMAX U cpefiax

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncUunnInHbI no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaBfieHNe, 3HaTb, YMeTb, BNageTb) 3aHATUI

MporpaMmmpoBaHme

MK.2.31 3HaTb MeTOAbI NPOrpamMMMpPOBaHUA 1N METOAbI Pa3paboTKN 3PPEeKTUBHbIX
/ITOPUTMOB peLLeHNs NPUKNaAHbIX 3ata4

1.3HaTH METOBI IPOTPAMMHUPOBAHIS W METOBI Pa3padboTKH 3 (P(heK THBHBIX Nexuyu; CamocTosATeNbHas
aJITOPUTMOB PelleHHs IIPUKIIaJHBIX 3a a4 pa6oTa

MK.2.yl ymeTb COCTaBNATb, TECTUPOBATb, OTNIAXMBATb U OPOPM/IATL NPOrpamMmbl Ha
A3bIKaxX BbICOKOr0 YPOBHS, BK/10YasA 06beKTHOOPUEHTUPOBAHHbIE

2.yMeTh COCTaBIITh, TECTHPOBATE, OTTAXKUBATH ¥ OPOPMILTE IPOTPaMMEL Ha JabopaTopHble paboTl;
A3BIKAaX BBICOKOIO YPOBHS, BKIIOYas 00beKTHOOPUEHTHPOBAHHEIE CamocTosTeNbHas pa6oTa

MK.2.y2 ymeTb BblGUpaTh HE06X0AMMbIE MHCTPYMEHTa/IbHble CPeACTBA A/151 pa3paboTKu
nporpaMM B pasNnN4YHbIX OrnepaLMoHHbIX CUCTEMAX U cpefax

3.ymMeTh BHIOHpaTh HEOOXOMMMBIe HHCTPYMEHTAIBHBIE CpeICTBA IS pazpaboTku NabopaTopHble paboThl;
IPOTPaMM B Pa3IMIHEIX OIEPalMOHHEIX CHCTeMax U cpefiax CaMocTosiTeNlbHast paboTa

3. CofiepyXaHuie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmuya 3.1
CcbIfIKN Ha
o AKTUBHbIE
TeMbl nekunii Uacbl | pesynbTathbl YyebHasa fesaTe/IbHOCTb
hopMmbl, yac.
06y4YeHuns
Cemectp: 3
JnpakTtudeckan egnHmua: PaclwimpeHunsa asbika C
C/yLLaeT npenojasaress,
1. Hosble cpeacrea A3bika C++ 0 3 1 y penoa
OTBEYaeT Ha BOMpPOChI

AvpakTrnyeckas eanHuua: OCHOBHble KOHLEMUMN 06 beKTHO-OPUEHTMPOBAHHOIO
NpPorpamMmMu1poBaHuns

2. OCHOBHbIe KOHLenuun
06BEKTHO-OPUEHTUPOBAHHOIO
nporpaMmMm1poBaHna: abecTpakuus, 0 2 1 ClyLUaeT, 3a/iaeT BOMPOChI
WHKancynauus, HacnejosaHue,
NoAMMopgn3m

AvpakTrnyeckas egnHuLa: OCHOBbI 06bEKTHO-0PMEHTUPOBAHHOIO NPOrpaMMMpoBaHus Ha C++

3. Knaccbl. YneHbl Knacca.
MogndurkaTopb! AOCTYMa K Y/ieHam 0 4 1 CNyLLaeT, 3a4aeT BOnpochl
Knacca.




4. MepeonpeneneHune onepawmi
A3blka C++ Ana NPUMEHEHNA K

CNyLwlaeT, 3afia€T BOMNPOCHI,

0 6 1 OTBeYaeT Ha BONPOCHI
06beKTaM K/1accoB.
npenojasarens
Jpy>XeCcTBEHHOCTb.
Onpaktundeckan egnHmua: Notokn BBoga-Bbisoga B C++
5. bubnnoTeka NOTOKOB
BBOJA/BbIBOAA B C++. [Neperpyska 0 4 1 CNyLLAET, 334aeT BOMpochl

NOTOKOB BBO,U'a/BbIBO,EI,a.

AvpakTunyeckas eanHuua: HacnegosaHue B C++ . Mommopgusm

6. OANHOYHOE N MHOXECTBEHHOE
HacnegoBaHue B C++. Mpo6nembl
MHOXXeCTBEHHOI O Hac/el0BaHus

0

4

Cnyuwaet, 3afaeT BOMNpPocChI

7. MNMonmmopnam B Knaccax.
BupTyanbHble (yHKLMN.
[nHaMuyeckmne CTpyKTypbl
[@HHbIX.

CNyLIaeT MaTepuman, 3afaet
BOMPOCH!

AnaakTuueckas eanHULA: VICKIloUunTeNbHbIe

cuTyall

8. ckntoyeHns. MexaHnsm
06pabOTKM UCK/HOYEHWIA.
BrnbnnoTeKa Knaccos UCK/OUYEHWIA.

0

cnywaet, 3afaeT BOMNpPocChl

AnpakTnyeckas eguHmua: LLlabnoHbl yHKLUNA 1 KnaccoB B C++

9. LLIabnoHbI hyHKLWMI 1 KNaccos B
C++ . KoHKpeTusauus LwaboHoB.
Cneupanunsaums L1ab10oHOB.

0

3

CNyLwaeT 1 3afia€T BOMNPOCHI

AnpakTndeckas egnuHmua: bnbnu

oTeku A3blika C++. Knacc String. RTTI. STL

10. Bubnuotekn s3bika C++. Knacc

String. RTTI. bubnnoteka 0 5 1 C/NyLLaeT, 334aeT BOnpochl
wabnoHoB STL
Tabnmua 3.2
CcbINIKN Ha
AKTUBHbIE
TeMbl NabopaTOPHbIX paboT Uacbl | pesynbTathbl YyebHas aesiTeNlbHOCTb
(popme, Hac, 06y4eHus

CemecTp: 3

AvpakTrnyeckas eagnHuLa: OCHOBbI 06bEKTHO-0PMEHTUPOBAHHOIO NPOrpaMMMpoBaHusl Ha C++

1. Pa3paboTKa Knaccos, co3faHue
KOHCTPYKTOPOB Y1 AeCTPYKTOPOB.

13y4yaeT Ha NPaKTuKe
pa3paboTKy LwabnoHa Knacca,

4 4 21 3
Vcnosib3oBaHme CTaTUYecKmX BbIMOSIHAET UHANBUAYAIbHOE
Y/1eHOB Knacca 3afjaHve
N3y4aeT NpakTUYecKn maTepuar,
2. MepeonpegeneHune onepaumi 4 4 2,3 BbIMNOMHAET NHAMBUAYA/IbHOE
3afjaHne
Jnpaktudeckan egnHmua: Notokn BBoga-BbiBoga B C++
M3yyaeT Ha NpakTuKe martepuarn,
3. OpraHnsauus BBOAa-BbIBOAA B
4 4 2,3 BbIMNO/HAET NHAMBUAYaIbHOE

C++

3afjaHue

AvpakTunyeckas eanHuua: HacnegosaHue B C++ . Mommopdusm

n3yyaeT Matepuan, BbiNOSTHAET

4. HacneposaHue 4 4 2,3

WHAMBWAYaNbHOE 3afaHne
5. Monumopgmnsm. CosgaHme n3yyaet coicteo OO A3bIKOB
ANHAMUYECKOr0 CrMcKa 06bEeKTOB, 4 4 2,3 nonuMopgmn3am, BbIMoHSeT

CBA3aHHbIX HacnegoBaHMEM

MHAMBUAYaNbHOE 3a/jaHNe

AvpakTnyeckas eanHuLa: VICKNK4YMTeNbHbIE CUTYaL MK




6. O6paboTKa NCKIHUNTENbHBIX 4 4 5 3 13yyaeT mMaTepua, BbIMOHAET
cuTyauuit : VHAMBUAYaNbHOE 3a/jaHNe

AnpakTnyeckasn eguHmua: LabnoHbl gyHKUMA 1 KnaccoB B C++

7. YHuBepcanbHOCTb. [prMeHeHne 4 4 5 3 13y4yaeT MaTepuas, BbINO/HAET
Lab10HOB (PYHKLIMIA 1 KNaccos ’ NHAMBUAYaNbHOE 3aaHne

AnpakTnyeckas eguHuua: bubnmortekn asbika C++. Knacc String. RTTI. STL

n3ydyaet mMatepuan, BbiMNOSIHAET

8. bnbnmnoTteka wabnoHos STL. 4 4 2,3
NHAVBUAYaNbHOE 3aaHne

9. 3aK/IIUNTENbHOE 3aHATUE 4 4 2 3awmTa nabopaTopHoi paboThbl 8

Tabnuua 3.3
Tembl 419 CAMOCTOATENILHOIO | AKTUBHbIE CCbinKi Ha
hopMbl, uac YUacbl | pesynbTathbl YyebHada aesaTeNlbHOCTb
N3yyeHNs , Hac. 0ByUeHUS
Cemectp: 3

AnpaakTuyeckas eanHULA: V13ydeHre HOBbIX CTaHAapTOB sidbika C++

CaMOCTOATENBHO SHAROMUTCH T
HOBbIMUM CPEACTBAMU A3bIKa

C++, nobaBneHHbIMU B CTaHAAPT
14

1. CtaHgapT a3bika C++ 14, 0 3 1

4. CamocTosTeNlbHaa paboTa oby4yaroLerocs

Ccbinkuy Ha
o Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATE/IbHON paboThbl pe3ynbTaThl
BbIMNOJTHEHWE |KOHCY/IbTaunn
06yu4eHus
CemecTp: 3
1 |Kypc03aﬂ pa6oTa 2,3 19 1

BbINoMHeHVe NHAMBUAYaNbHOMO 3aaHNs Ha KypcoByto paboTy: PomaHoB E. J1. Cu/Cwu ++. OT guneTtaHTa
[0 npodeccroHana [ONeKTPOHHBIN pecypc] : aNeKTPOHHOe yuebHoe nocobue : ans 1-2 Kypcos
HanpasneHus 230100 "NHdopmaTuika 1 BblMMCAUTENbHAA TeXHUKa / PomaHos E. J1. - HoBocnbupck, 2010. -
1 anekTpoH. onT. guck (CD-ROM). - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000134024.
- 3arf. c aTUKETKM gucka.- Per. caugetensctso Nel8891. BacioTkuHa W. A. MNporpaMMumpoBaHve Ha f3bike
BbICOKOI0 YPOBHS [DNEKTPOHHBIN pecypc] : aNeKTPOHHbIN y4ebHO-MeToANYECKNIA KomMneke / U. A.
BactoTkuHa ; HoBocm6. roc. TexH. yH-T. - HoBocuoupck, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000156309. - 3arn. ¢ akpaHa.

2 |I‘Iop,r0TOBKa K 3aHATUAM |2 |9 4

BbInonHeHWe MHAMBUAYaNbHbLIX 3a4aHuniA No nabopaTopHbIM paboTam, 0hopMIeHNe OTHETOB: BacloTKMHa
N. A. YuyebHO-MeTOAMYECKME MaTeprasibl NO Kypcy «MporpaMMmnpoBaHie Ha A3bIKe BbICOKOTO YPOBHS»
[@neKTpoHHsIA pecypc] : [yuebHO-MeTOoaMYECKOE Nocobue] / M. A. BactoTKuHa ; HOBOCKG. roc. TEXH. YH-T.
- HoBocumbupcek, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000164070. - 3arn. ¢
3KpaHa. BactoTkuHa N. A. MporpaMmypoBaHue Ha f3blke BbICOKOIo YPOBHS [SN1eKTPOHHBIA pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMYeCcKMiA komnneke / V. A. BactoTkuHa ; HoBOCKO. roc. TexH. YH-T. -
Hosocunbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000156309. - 3arn. ¢
JKpaHa.

3 |,£I,ononH|/|Teanaﬂ yyebHas fedATeNbHOCTb |1 |20 |2

3yyeHre OCHOBHOW 1 AONONHUTENLHON PeKOMeHAyeMoi nuTepaTypbl: PomaHoB E. /1. Cu/Cn ++. OT
AWneTaHTa 4o npodeccroHana [SNeKTpOoHHbIN pecypc] : aneKTPOHHOe y4e6bHoe nocobue : ans 1-2 KypcoB
HanpasneHus 230100 "NHgopmaTika 1 BbluMCAUTENbHAA TeXHUKa / PomaHos E. J1. - HoBocnbupck, 2010. -
1 aneKTpoH. ont. amck (CD-ROM). - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000134024.
- 3arf. c aTUKETKN guncka.- Per. cangetensctso Ne18891. BacioTkuHa WM. A. MNporpaMMmpoBaHve Ha f3bike
BbICOKOIO YPOBHS [DNEKTPOHHBIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToauYecKnin Komnneke / V. A.
BactoTkuHa ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000156309. - 3arn. ¢ 3KpaHa.

4 |[MoaroTtoBka K atTecTaymm | 1,2 8 4




MOArOTOBKA K 3K3aMeHy: PomaHoB E. J1. Cu/Cu ++. OT gunetaHTa 4o npodeccroHana [SNeKTpOoHHbII
pecypc] : aNeKTPOHHOe y4ebHOoe nocobue : ana 1-2 kypcoB HanpaeneHms 230100 "NHdopmaTuka u
BbluMCAUTENbHAsA TeXHWKa / PomaHoB E. 1. - HoBocnbupck, 2010. - 1 anekTpoH. onT. guck (CD-ROM). -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000134024. - 3arn. ¢ 3TUKETKM AUCKa.- Per.
cBuaeTenbcTeo Nel8891. BactoTkmHa . A. NporpammmnpoBaHne Ha s3blKe BbICOKOTO YPOBHS
[ONeKTPOHHBI pecypc] : aNeKTPOHHBbIN y4ebHO-MeToANYECKMIA Komnneke / . A. BactoTkuHa ; HoBocu6.
roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000156309. - 3arn. ¢ akpaHa.

5 |CamocTonTesbHOE 13y'ieHue TeOPETUHECKOrO 1 3 0
MaTepuana

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIe B Tabnmue 3.3 : PomaHos E. /1. Cu/Cn ++. OT guneTaHTa o
npodeccroHana [SNeKTPOHHbIN pecypc] : aN1eKTPOHHOE y4ebHOe nocobue : Ansa 1-2 KypcoB HamnpaBneHUs
230100 "MH(opmaTrKa U BbluMciuTebHasA TexHuka / PomaHos E. J1. - HoBocnbupcek, 2010. - 1 31eKTPoH.
onT. auck (CD-ROM). - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000134024. - 3arn. ¢
3TUKETKW AmnckKa.- Per. ceupetenscTtso Nel8891. BactoTkuHa M. A. MNMporpaMMumpoBaHme Ha A3blKe BbICOKOrO
YPOBHS [DNeKTPOHHBIN pecypc] : aNeKTPOHHLIN y4ebHO-MeToAMYecKuiA komnneke / . A. BacloTKuHa ;
HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000156309. - 3arn. ¢ aKpaHa.

5. TexHonorus obyyeHus

[lns opraHn3aummn n KOHTPOA CaMOCTOATENbHOW paboTbl 06yHatoLLMXCH, & TaKXKe NPoBejeHNs
KOHCy/bTauuii NPUMEHSOTCA UH(OPMaLMOHHO-KOMMYHUKALMOHHBIE TexHonornm (tabsn. 5.1).

Tabnunua 5.1
JeAaTenbHOCTb VHopmauoHHO-KOMMYHMKaUNOHHbIE TEXHOI0M N
HhopmmpoBaHue MopTan HI'TY
KoHcynbTnpoBaHve e-mail
KoHTponb MopTan HI'TY
Pa3MELLIEHIE YEOHbIX e-mail:cepsep Kaegpol BT
MaTepuaioB
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIEe (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHMe akTUBHbBIX (hOpM Kopel q)OpMMpyel\nb'X
KOMMeTeHLMI
1 |MeToA NpoeKkToB MK.2,

®opmupyembie yMeHHS: V1. yMETh COCTABIISITh, TECTUPOBATh, OTJIAKUBATh H OPOPMIISITE
MPOrpaMMBbI Ha SI3bIKAX BBICOKOTO YPOBHS, BKITIOYas 00bEKTHOOPHUEHTUPOBAHHBIE

Kparkoe onucanue npuvenenus: CaMOCTOSTEBHO BBITTOHIETCS MIPAKTUYECKAs 3a/1a44,
M3y4aeTcsi MaTepuasl QTUAAKTHIECKON eTUHHULIBI.

Mogpo6Has nHhopmaums 06 NCNOb30BaHMI TEXHONOMMM NPMBOAMTCA B "BactoTkuHa . A. MporpamMupoBaHmne Ha
A3bIKe BbICOKOIO YPOBHS [DNEKTPOHHbIN pecypc] : 3NeKTPOHHBIN yuebHO-MeToANYeCKMin Komnneke / . A. BactoTKuHa
; HoBocwmb. roc. TexH. yH-T. - HoBocubupcek, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000156309. - 3ar/. ¢ 3kpaHa."

6. MpaBunna aTTecTauum 06y4varoLLMXCcs No y4ebHOM AUCUUNINHe

[ns atTecTaumm obyvaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 6.1.

Mopapo6Has nHpopmaums o BPC npmeoanTcs B MpunoxeHnun Nel K paboyeit nporpamme.




Tabnuua 6.1

OueHnBaeMble BUAbI AEATENTbHOCTY 00y4atoLLINXCS '%Aaﬁ: MaKcMasbHbIN 6asn

Cemectp: 3

Jlabopamopnas Nol: BeinonHeHue 2 5
Jlabopamopnas Nel: 3amuta 2 3
Jlabopamopnas Ne2: BeimonHeHne 2 4
Jlabopamopnasn Ne2: 3auura 1 3
Jlabopamopnas Ne3: BreinonHeHnue 2 4
Jlabopamopnas Ne3: 3auura 1 3
Jlabopamopnas Ne4: BeinonHeHue 2 5
Jlabopamopnasn Ne4: 3auura 2 3
Jlabopamopnas No5: BreinonHeHue 2 5
Jlabopamopnas Ne5: 3amuTta 2 3
Jlabopamopnas Ne6: BreironHenve 2 4
Jlabopamopnasn Ne6: 3auura 1 3
Jlabopamopnas Ne7: BeinonHeHue 2 5
Jlabopamopnasn Ne7: 3auura 2 3
Jlabopamopnas Ne§8: BeinonHenue 2 4
Jlabopamopnas Ne§: 3amuta 1 3
Kypcoeas paboma: Utoro 0 100

KoHTponupytoLye MaTepuasbl NpuBoAsTes B "BactoTkuHa U. A. MporpaMMypoBaHme Ha si3blKe BbICOKOO YPOBHS [SNMEKTPOHHBIN pecypc] : 31eKTPOHHbII

y4yebHO-MeToAMYecKUil Komnnekc / U. A. BacloTkuHa ; HoBocKG. roc. TexH. yH-T. - HoBocnbmpcek, [2011]. - Pexxum gocTtyna:

http://elibrary.nstu.ru/source?bib id=vtls000156309. - 3ar/. ¢ 3KpaHa."

Kypcoeas paboma: TlpoexTrpoBaHue U peaan3aius 0 40 (8 cocmae bannos 3a
KP)
Kypcosas paboma: Odopmnerue otTuera 0 20 (6 cocmae 6an106 3a
Kp)
Kypcosas paboma: 3ammura 0 40 (8 cocmas b6annos 3a
KP)
Oxzamen: 20 40

KoHTponupytoLme Matepuanbl NpUBOAATCS B "BactoTkuHa . A. MporpaMMm1poBaHue Ha f3blKe BbICOKOTO YPOBHS [DIeKTPOHHbI pecypc] : 31eKTPOHHbIN

yue6Ho-MeToAnYeckuiA komnnekce / . A. BactoTkuHa ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000156309. - 3arn. ¢ 3KpaHa."

B Tabnuue 6.2 npecTaBeHo COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE6OBAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNNHBI.

Tabnunua 6.2
Kogabl Dopmbl
KOMMNeTeH KOHTPOA
~ PesynbTaTbl 00yyeHUA
L 3awmTa 3
®roc KI/Kp | eaven
OK.2 31. 3HaTb METOAbI MPOrPaMMMPOBAHUSA N METOLbI Pa3PaboTKN 3PPEKTUBHBIX aTOPUTMOB +
' peLLeHns NpUKnagHbIX 3ata4
y1. yMeTb COCTaBNATh, TECTUPOBATb, OT/IAXKUBATL Y ODOPM/IATHL NPOrPamMMbl Ha A3bIKax +
BbICOKOIO YPOBHS, BK/OYasA 06bEKTHOOPUEHTUPOBAHHbIE
y2. YMeTb BbIGMPaTh HEOOXOAMMbIE MHCTPYMEHTaNbHbIE CPeACcTBa 419 pa3padboTKu NporpamMmm +
B Pa3/IMYHbIX OMepaLroHHbIX CUCTEMAX U cpesax




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. HonGensckuii B. B. A3pix Cut+ : [yueOHoe nocobue st By30B no HarpasyieHusM '[lpukiiagHas
Marematuka' u "BeraucauTenbHbIE MaITUHBI, KOMIUIEKCHI, cucteMbl U cetu'"| / B. B. IlogGenbckmuii.
-M,, 2007. - 559 ¢. : un., Tabm.

2. Xabubymms U. . IIporpammupoBanue Ha si3bike BeICOKOro ypoBHst C/C++ : yuebHOe nocobue
IUTst By30B 10 HanpaeyieHuto 654600 "Uudopmaruka u BeraucaurenpHas Texauka” / M. 111
Xabubymmmn. - CI16, 2006. - 485 ¢. : un

3. Jeiiten X. M. Kak niporpammuposats Ha C++/ X. M. Jlewiten, I1. Tx. Jle#iTen ; mep. ¢ aHIIL 1OA
pen. B. B. Tumodeera. - M., 2007. - 799 ¢. : mi

4, Cunnrpia C. B. IIporpamMmMupoBaHie Ha si3bIKe BHICOKOTO ypoBHS : yueOuuk / C. B. CunuiibiH,
A. C. Muxaiinos, O. M. Xaertumes. - M., 2010. - 392, [1] c. : w1, Tabm.

5. [MaBmoeckast T. A. C/C++. IlporpammupoBaHie Ha sI3bIKE BBICOKOTO YPOBHS | [y4eOHUK 110
uanpasienuto "Mudopmarrka u eerauciurenpHas Texauka'] / T. A. Ilaemosckast. - CII6. [u op.],
2010. - 460 c. : Tabu., Wi

6. Pomanos E. JI. Cu/Cu ++. Ot guneranta 1o npodeccruoHana [DnekTpoHHbIiH pecypce]
3JIEKTPOHHOE yueOHoe rocobue : st 1-2 kypcos Hampaenenus 230100 "Hudopmartuka u
BbrurcuTenbHas Texauka / Pomanos E. JI. - HoBocubupck, 2010. - 1 351eKTpOH. OMNT. AUCK
(CD-ROM). - Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000134024. - 3aru. ¢
STHUKETKH JcKa.- Per. ceumerenscTtBo Nel8891.

JononHnTenbHas nimTepaTypa

1. HTunar I'. C++ : gns HawmHaromux | camoyuutens / I'epbepr [unar ; mep. ¢ aarn. K. T
®unorenosa. - M., 2007. - 639 ¢. : u.

2. IMaBnosckast T. A. C/C++ IporpamMmmupoBaHie Ha SI3bIKE BBICOKOTO YPOBHSI | U3AaTENIbCKAst
nporpamma 300 snyumnx yueOHUKOB 1yist Bbicuiei mkosbl B uects CII6. / T. A. IlaBnosckas. - M.
[1 ap.], 2005. - 460 c. : un.

3. unar I'. UckyccrBo nporpammupoBanust Ha C++ : [ms mporpammuctos] / Tepbept Mlunar ;
[rep. ¢ anrn. T. Koporsesoii]. - CI16., 2005. - 474 ¢. : un.

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

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

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

S.

8. MeToanyecKoe 1 NPorpammMHoe obecrieyeHue

8.1 MeToauyeckoe obecrneyeHme

1. Bactotkuna U. A. IIporpaMmmupoBaHiie Ha A3bIKe BHICOKOTO YPOBHS [ DNIEKTPOHHBIN pecypc] :
3JIeKTPOHHBIN yueOHo-MeTonuueckuii komruieke / M. A. Baciotkuna ; HoBocuO. roc. TeXH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000156309. -
3ari. ¢ sKpaHa.



2. Bactotkuna . A. YuebHo-MeTonnueckue MaTepuasl o Kypey «IIporpamMmmupoBaHue Ha si3bIKe
BBICOKOT'O YPOBHS [DeKTpoHHbIN pecypc] : [yueOHo-MeTomuueckoe ocodue] / M. A. BacroTkuHa
; HoBocu®. roc. texs. yH-T. - HoBocubupck, [2010]. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000164070. - 3arx. ¢ sxpaHa.

8.2 CreunanmanpoBaHHOe NporpamMmmHoe obecrneyeHme
1 Windows
2 Visual Studio

9. MaTepuanbHO-TeXHUYECKOE 0becreyeHme

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHne

1 |lNpe3eHTaUMOHHOE 060pYyAOBaHME L9 N3N0XEHUN NEKLMOHHOI0 MaTeprana
(MynbTUMeMa-NPOeKTOop, 3KpaH, KOMMNbIOTEP |pa3paboTaHbl Npe3eHTaLum
18 ynpaBaeHus)

KomnbtoTepHbIi Knacc

Ne HanmeHoBaHue Ha3HauyeHue

1 |KomnbloTepHsbIin Knacc (KomnbloTepbl 3agaHnsa nab. paboT BbINOMHAKOTCS Ha
00befiJMHeHbI B /IOKa/IbHYH CETb C BbIXOLOM B |KOMMbOTEPAX
Internet )
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1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6oOmenHas cTpykTypa (oOHIa OIEHOYHBIX CPEICTB MO aucuuiuinHe I[IporpamMMmupoBaHue
npusezieHa B Tabunure.

Tabnuna
JTanbl OLEeHKH KOMIIeTeH uii
IHoxa3zarenn
c()OPMHPOBAHHOCTH Meponpusitust
Popmupyemsie KOMIIeTeHIuii TeMmbI TeKyIIero IIpomeikyTouHast
KOMITETeritH (3HaHMs, yMeHUsl, KOHTPOJIS aTTecTanus (3K3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u np.)
TIK.2/9 croco6HOCTS (31. 3HATE METOIBI Bubnmorexa motoxos DK3aMeH, BOIPOCH 1-
MPUMEHSTD MIPOrpaMMHPOBAHMs  |BBOAA/BEIBOgA B C++. 30
HpOrpaMMHBIE 1 METOZBI [eperpyska moToxkoB
cpencTaa pa3paboTku BBOJA/BEIBOJA. brubmoTexn
CHUCTEMHOTO, 3¢ PEKTHBHBIX si3bika C++. Kmace String. RTTI.
TPUKIIATHOTO U anroputMoB pemerus | bubnuoreka madmonos STL
CIIELIUAIIBHOTO NpUKIaaHbIX 3a0a4 | Mcximrouenus. Mexanusm
Ha3HA4YCHMUS, 00pabOTKN HCKITIOYCHUIA.
MHCTPYMEHTAJIbHBIC bubnuoreka xnaccos
CpEeICTBa, SA3BIKU U uckimoueHuit. Knaccol. UneHsl
CHCTEMBI kiacca. Monudukaropbl
NpOrpaMMHUPOBAHUS JIOCTYTIA K YWIEHaM KJacca.
JUTSL pETLICHNUS Hossie cpencrsa s3p1ka C++
npodeccrnoHaIbHBIX OnuHOYHOE M MHOKECTBEHHOE
3a1a4 HacienoBanue B C++.
[TpoGnemMbl MHOXECTBEHHOTO
HacienoBaHus OCHOBHBIE
KOHIIENIIUN 0O BEKTHO-
OPHEHTHPOBAHHOT'O
HpOrpaMMHUPOBAHUS:
abcTpakuus, MHKANCYJIISINA,
HacJieI0BaHHe, TOTUMOPPHU3M
Ilepeonpenenenue onepamnuit
si3pika C++ 11l IPUMEHEHUS K
00BEKTaM KJIaccoB.
JpyKeCTBEHHOCTb.
[Momumopdusm B knaccax.
BupryansHble QyHKINH.
JlMHaMu4ecKue CTPYKTYpBI
naHHbIX. CTannapt s3bika C++
14. llabnous! GyHKIMN 1
kiaccoB B C++ .
Konkperun3zarus mraGioHOB.
Crierpanu3anus mabdIoOHOB.
[K.2/2 yl. ymetn Bubnuoreka mabnonos STL. DK3aMeH, BONpoch! 3-
COCTaBJIATE, 3aKIIIOYNTENILHOE 3aHIATHE 30
TECTUPOBATh, Hacnenosanne O6paboTka
OTJIaXHBATh U HCKJIIOYNTEIbHBIX CUTYaLUH
odopMIIATH Opranuzanus BBoJIa-BbIBO/Ia B
IIPOrpPaMMBbl HAa C++ Ilepeonpenenenue
SI3BIKaX BBICOKOTO onepanuii [Tomumoppusm.
YPOBHSI, BKJITOUast Co3nanne TMHAMHYECKOTO
00BEKTHOOPHEHTHUPOB | CIMCKa 00BEKTOB, CBSI3aHHBIX
aHHBIE HacienoBaHueMm Pa3paboTka
KJIACCOB, CO3/IaHUE
KOHCTPYKTOPOB 1
nectpykropoB. Ucnonbs3oBanue
CTaTHYECKUX YJICHOB Kilacca
VYHuBepcanbHOCTh. [IpuMeHeHue
11a0JIOHOB (DYHKIMH M KJIaCCOB
IK.2/3 y2. ymeTb BeIOMpaTh |bubnnoreka nradmonos STL. Kypcogas pabota,
HEOOX0/IUMBbIE Hacnenosanne O6pabotka sTansl 1-2
WHCTPYMEHTAIbHBIE  |MCKIIIOUNTEIbHBIX CUTYaLUH
cpeacTBa 1 OpraHuzanus BBoJIa-BbIBO/Ia B




pa3paboTku C++ Ilepeonpenenenue

MporpaMm B oneparuii [Torumopdusm.
Pa3IUIHBIX Co3mganne TMHAMHYIECKOTO
OTIePAIMOHHBIX CIHcKa 00BEKTOB, CBSI3aHHBIX

CHCTEMax M cpelax |HaciemoBaHmeM Pa3paborka
KJIaCCOB, CO3/IaHNEC
KOHCTPYKTOPOB 1
JnecTpykTopoB. Mcnons3oBanue
CTaTUYECKUX WICHOB KJIacca
YHusepcanbHOCTb. [IpuMenenune
1a0JI0HOB (DYHKIIUH M KIIACCOB

2. Meroauka oneHKH 3TanoB GopMUPOBaAHNS KOMIIETEHUMH B paAMKaX JUCHUILIAHBI.

[TpoMexyTouHast aTTecTalys Mo AUCIUILINHE MPOBOJUTCS B 3 ceMecTpe - B opMe dK3aMeHa, KOTOPBIH
HaIpaBJjieH Ha OLIEHKY cpopMupoBaHHOCTH KoMmriereHuuid [1K.2/3.

DK3aMeH MPOBOAUTCS B YCTHOU (opme 1o Omeram. buner copepXuT OIUH TEOPETHYECKHHA BOIPOC U OHY
3aj1ady: BOIIPOC BBIOMpAETCs W3 AMana3zoHa BONPOCOB (CHHMCOK BOIPOCOB MPUBEIEH B MACIOPTE 3K3aMEHa),
3aj1a4a TaKoKe BHIOMPACTCS M3 CIMCKA 33]1a4 U PEIIACTCSI CTYACHTOM B TUCbMEHHOM BH/IE.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMH MTPOBEPSETCS MPU MPOBEACHUHM MEPOIPHUITHIA TEKYILIEro
KOHTPOJISI, YKa3aHHBIX B TaOnwuie pasnena 1.

B 3 cemecTpe 00s3aTeNbHBIM 3TAllOM TEKYIIEH aTTECTAllMH sBISETCS KypcoBas pabora. TpeboBaHusi K
BBITIOJTHCHUIO KYpCOBOW pa0OTHI, COCTaB W IMpaBWiIa OICHKU C(HOPMYIMPOBAHBI B MACIOPTE KYPCOBOMH
paboTHI.

OO61ue nmpaBuiia BHICTABICHHS OLIEHKU 110 JUCLUILIMHE ONPEAestoTcs 0allIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJCHHOM B paboueil mporpamme JUCLUIUIMHBL

Ha ocHoBaHuu npuBeleHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIMH BBIBOJ O C(HOPMHUPOBAHHOCTHU
xkommnereHmu [1K.2/3, 3a koTopble OTBeyaeT JUCUUIUIMHA, Ha Pa3HBIX YPOBHSX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHHSI KOMIIETeHIHIA.

Hwu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTHUYHO, ITPOOENbl MOTYT HOCUTh CYIIIECTBEHHBIN XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBITOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBplii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapaKTepa,
HEOOXO/IMMBbIE MPAKTHYECKUE HAaBBIKU pabOTHI C OCBOEHHBIM MaTepHalOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoil oOydeHHs y4eOHBIX 3a/JlaHUl BBIMOJIHEHO, HEKOTOphIE
BU/JIbI 3aJTaHUH BBIITOJIHEHBI C OIIMOKaAMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS pabOT OTBEYAET BCEM OCHOBHBIM TpEeOOBaHUSIM, TEOPETHUYECKOE
COJIEpKaHUE Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOesaoB, HEKOTOPHIE MPAKTHYECKHE HABBIKU PabOTHI C
OCBOEHHBIM MaTepuaioM c(HOpMHUPOBaHbI HEAOCTATOUYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMON 00y4YeHUs
yueOHbIEe 3aJ]aHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHUCIIOM 0ajyIoB, HEKOTOPBIE U3 BBIMOTHEHHBIX 3a/JaHUH, BO3MOXHO, COJIEPKaT OLTMOKH.

IIpoaBuHYTHIA. YPOBEHH BHITIOTHEHHUS PabOT OTBEYAET BCeM TPEOOBaHUSIM, TEOPETHUECKOE COMNEPIKaHUE
Kypca OCBOCHO TOJIHOCTBIO, O€3 Tpo0eIoB, HEOOXOIMMbIE TTPAKTUYECKUE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuasioM CcGOPMHPOBAHBI, BCE TMPEAYCMOTPEHHBIC MPOTrpaMMON O0O0y4deHUs y4ueOHBbIC 3aJlaHus
BBINTOJIHEHBI, KAYECTBO MX BBIITOJIHEHHSI OIICHEHO YHCIIOM OaJIOB, OJM3KUM K MaKCHMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa BEIMUCTUTEIBHON TEXHUKH

HacnopT IK3aMEHa
no nucuuruinae «lIporpammupoBanue», 3 cemecTp

1. Meroauka oLeHKH

DOK3aMeH MPOBOAUTCS B YCTHOH (opme, 1o Omeram. buiier popmupyercs 1o cieyromemy

IpaBUITY: TIEPBBIA BOIPOC BBIOMPAETCS U3 UANa30Ha BOIIPOCOB (CIMCOK BOIPOCOB MPHUBEICH HIKE).
BropbiM nyHKTOM B OmiieTe sIBJISICTCS 3a/1a4a, BhIOMpaeMasi U3 CIHCKa 3a1a4 U peraemMast CTyJICHTOM
B MUCBMEHHOM BH/Ie. B X071€ 5K3aMeHa Ipero/aBarelib BIpaBe 3aaBaTh CTYACHTY AOMOIHUTEIbHbIC
BOIIPOCHI U3 001Iero rnepedHs (11. 4).

(I)OpMa OK3aMCHAIIMOHHOI'O ounera

HOBOCUBUPCKUI I'OCYTAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
®akynerer ABTD

Bbuier Ne
K 9K3ameHy o nucruruinae «[IporpammupoBaHuey

1. ITpo6nemMbl MHOKECTBEHHOTO HacleA0BaHUs. BUpTyanbHbIe KIacChl MPU MHOXKECTBEHHOM
HACJIEJOBAHUN.
2. 3anaqa.

YTBepxaato: 3aB. kKapeapoin noixHocTh, DO

(moamucs)
(mata)

1. Kpurepum oueHkH

¢ OrtBeT Ha BKSaMeHaHHOHHBIfI Ouer cuurTaercs HEYAOBJECTBOPUTEIBbHBIM, CCJIIM CTYACHT IIpU

OTBETC HA BOMNPOCHI HE JaeT ONpPEACICHUNH OCHOBHBIX TOHSATHH, HE CIOCOOEH
NPOMLTFOCTPUPOBATH CBSI3b TEOPUH C MPAKTUYECKUM TPUMEHEHHEM, TIPU PEIICHUH 3aaun
JIOITYCKaeT MPUHIUITHATBHBIC ONTHOKH, orleHKa cocTaBisier 0-20 6annos.

OTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIU CTY/ACHT MPH
OTBETE€ Ha BOIMPOCHI AT OIpEAEICHHE OCHOBHBIX IOHSTHI, MOXET MPUMEHSATH CPEICTBA
SI3bIKa TIPOTPAMMHUPOBAHKSI TPH PEIICHUHM MPAKTUYECKUX 3a7ad, HO OTBET HEIOCTATOYHO
MOJIOH, TMPH PEHICHWHM 3a7add  JOMyCKaeT HEMPUHIMITHAIbLHBIE ONIMOKH, HaIpUMep,
CHHTaKCHYECKHE, OlleHKa cocTaBisgeT 21 - 29 6annos.

OTBeT Ha 3K3aMEHAIMOHHBIA OWJIET 3aCUMTHIBACTCS Ha 0A30BOM YPOBHE, €CIIH CTYJACHT MPH
OTBET€ Ha BOMPOCH (HOPMYJIUPYET OCHOBHBIC MOHSATHS, MOXKET TOKa3aTh U OOBSICHUTH



NPUMCHEHHE METOJOB M CPEIACTB S3bIKa IPH PEIICHHHM NPAKTHYECKUX 3a7ad, JIETKO
OPHEHTHPYETCs B U3y4EHHOM MaTepualie, OTBET JOCTATOYHO ITOJIOH, HE JIOIYCKAeT OMINOOK
IpY PEUICHNH 33/1a4H, olleHKa coctaBusier 30 - 35 bannos.

* OrtBer Ha 5K3aMEHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HAa MPOJABHHYTOM YPOBHE, €CIH CTYICHT
Ipy OTBETE HAa BONPOCHI YETKO M IPaMOTHO (POpPMyTUpPYEeT OCHOBHBIE HOHSATHS, CIHOCOOCH
aHAJIM3UPOBATh M NPUHUMATh S(PQPEKTUBHBIC PEUICHUS IOCTABICHHBIX 33/1a4, HPUBOIUT
KOHKPETHBIE MTPUMEPbI U3 MPAKTUKU, HE JOMYCKAeT OMIMOOK U CIIOCOOEH 0O0CHOBATh BHIOOD
METO/1a pEeIIeHUs 3a/1a4uH, OlleHKa cocTaBisier 36 - 40 6annos.

2. Ikajaa oueHkun

OOmiast omeHka 3a 9K3aMeH MO JUCHUIUIMHE CKJIaJbIBAacTCs M3 OaJUIOB, MONYYCHHBIX HPU
BBITTOJIHEHUH J1a00pPaTOPHBIX padOT B TEUEHUE CEMECTpa U Ha SK3aMEHE.

B o61ueit onjeHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OAlIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMd  OaJUIbHO-PEUTHMHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodeil mporpamme
JUCLUIUIAHBI.

Hrorosas ornenka mo 3aueTy BbicTaBisieTcs o 100-0ammpHON mKane, mo OyKBEHHOHN IIKaie
ECTS u B TpagunmonHoii ¢opme (B cCOOTBETCTBUU C AelcTByrommM [lonoxkenneM o GamibHO-
PEUTHHIOBOI CHCTEME OLICHKH JA0oCTHKeHHi cTyneHToB HI'TY).

3. Bomnpocsl K 3k3ameHy no qucuuiniinge «lIporpaMmmupoBanmne»

1.  OcHoBHBIE CBOMCTBA O0BEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMHUPOBAHUS.

2. Hossie cpencta sizpika C++.

3. Tonsarue xmacca B C++ u ero pons B OOIL. Onucanue kinacca B C++. UneHsl kiacca.

4.  CozpaHue U MCIIONb30BaHUE 00bEeKTOB B C++. Yka3arenu Ha 00bEKThI Kilacca.
MaccuBbl 00beKTOB. BBI30B METOI0B Kitacca. Yka3zarens this.

5. Koncrpykropsl. Konctpykrop konupoBanus. [lectpykrop.

6. Crarmueckue wieHsl kiaacca. Onvcanue, onpeneeHne 1 MHUIHATH3aIIHs.

7. Moaudukatopsl 1ocTyma K 4ieHaM Kiacca. BiusHue MonnpukaTopoB Ha TOCTYT K
YIeHaM KJjiacca.

8.  JlpyxecTBeHHbIE ()YHKIIUU U KJIACCHI.

9. Ileperpy3ka yHapHBIX onieparmii. CriocoObl eperpys3ku. [Ipumeps! neperpysku
YHapHBIX ONepanuii: BbI30Ba PYHKLIUHU U WHAEKCUPOBAHUS.

10. TIleperpyska yHapHbIX onepammii. CriocoObl meperpy3ku. [Ipumeps! meperpy3ku
orepanuii: NpUCBaNBaHUs U NUHKPEMEHTA U JIEKPEMEHTA.

11. Tleperpy3ka OuHapHbix oneparnuii. CriocoOsl meperpy3ku. [Ipumeps! neperpy3ku
OMHApHBIX apU(PMETHUECKUX ONepaLnil.

12. Tleperpy3ka omeparuii BBO/1a/BbIBOJIAa B CTAHAAPTHBIN U (ailJIOBBII MTOTOK.

13. Hacnenoanue. MonuukaTopsl 10CTyNa MpH HacleA0BAaHUM U UX BIHSHUE Ha
JOCTYM K YJI€HaM POJIUTENbCKOrO Kilacca.

14. OpnunouHoe HacnenoBanue. KoHCTpyKTOphI U AecTpyKTophl. [lopaaok co3nanus u
ylajgeHus: 00beKTa HacJaeHHKA.

15. MHoxecTBeHHOE HacnenoBanue. KoHCTpykTopsl 1 gecTpykTopsl. [lopsaok co3ganus
U yJajueHus 00beKTa HaCJIeTHUKA.

16. TIpoGieMbl MHOKECTBEHHOT'O Hacye[0BaHus. BupTyaibHble KiIacchl Tpu
MHO>KE€CTBEHHOM HaCJe/I0BaHUU.

17. BupryanbHble METOJIBI U 1eCTPYKTOPHI. [loHaTne nonumopdusma. Peanuzanus
MeXaHu3Ma nmoauMopdusma.

18. OrtHomeHue BKIIIOYEHNS U OTHOLICHUE HACIe0BaHus. JIoKalbHbIE U BIOYKEHHbIE
KJIACCBl.

19. TlousTHe moToka BBOJA/BbIBO/IA. Buibl moTokoB. Mepapxus Ki1accoB-IIOTOKOB.



20. ®dopmarupoBaHUE B TOTOKAX BBOJA/BBIBO/IA.

21. CocrosiHue moToka BBoAa/BbiBoga. OOpaboTKa OMMOOK B MTOTOKAX.

22. Co3pmaHue, YTEHUE U 3aIMCh TEKCTOBBIX (DaiiiioB +-

23. Co3znanue, YTEHUE U 3alUCh IBOUYHBIX (DAITOB.

24. Hckmouenus B C++. MexanuszM 00pabOTKH UCKIIIOYUTETbHBIX CUTYaIUH.

25. O06paboTKa UCKITFOYUTEIBHBIX CUTYallUi B Kitaccax. Kitacchl HCKITIOUEHUH.
CrangaptHas 00paboTKa UCKITIOYCHHIA.

26. Ia6nons! pynkumii B C++. Criennanu3upoBaHHbIE IA0J0HBI (DYHKITHIA.

27. 1llabnons! knaccoB B C++. OnpeneneHue QyHKIMiA MTAOJOHHBIX KIIACCOB.
Crienuan3upoBaHHbIC MTA0TOHBI KJIaCcCOB.

28. TlocnenoBarenbHble KOHTEHHEPHI. OpraHu3aIys XpaHSHUS JaHHBIX U METOJIbI HX
00paboTKH.

29. AcconuartuBHbIe KOHTEHHEpHI. Opranu3anus XpaHeHUs JaHHBIX U METOBI UX
00paboTKH.

30. TIlpuBenenue tunos B C++. Mexanusm RTTI.

HpI/IMepH 3aJa4 3K3aMCHa

3amaua 1.

Kiacc paspeskeHHbIX MaTpuil. MaTpuIila IpecTaBIeHa JHHAMHYECKAM MAaCCUBOM HEHYJICBBIX
ko3 durmeHToB (cTpoka, cTonoder - int, 3HaueHue - double). [TepeonpenenuTs onepanuro
CJIOKCHHSI MATPHIL, PE3YJIbTAT - 00bEKT-3HAUCHUE, OTICPAH bl HE MCHSIFOTCSI.

3amaua 2.

[[TaGioH Ki1acca — ABYCBSI3HBIN CIHMCOK, XpaHUT 31eMeHThl Tuna T. [lepeonpenenuts onepauuu
BCTaBKH 3JIEMEHTA 110 JJIOTUYECKOMY HOMEPY, COPTUPOBKHU CIIUCKA.

3amaua 3.

[ITabno0H K1acca — ABYXCBS3HBIN criucoK. Kax /bl 21eMeHT cricKa COIEeP>KUT CTaTHUECKHI
MacCuB yKaszaTenei Ha aseMeHThl Tuna T. [IepBbiil mycTol yka3aTeslb B MACCUBE UMEET
3HayeHnn NULL. Peanu3oBath onepanuio yaaaeHus 3JIeMEeHTa 10 JJOTHYECKOMY HOMEDY.
OcBOOOIMBIIMIICS MACCUB yKa3aTellel yAaJIsIeTCsl U3 CIIMCKa.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa BEIMUCTUTEIBHON TEXHUKH

IHacnopr
KYPCOBOii padoThI

no qucuuiuinbe «IIporpammupoBanue», 3 ceMecTp

1. MeToauKa OLEHKH.
3amaHue Ha KypcOBYIO pa0OTy BBIAAETCS KaXIOMY CTYACHTY UHAMBUIAYyabHO. KypcoBas
paboTa 1oiKHA OBITh BBIIOJIHEHA C UCIIOJIb30BAHUEM TEXHOIOTUH 0OBbEKTHO-OPUEHTUPOBAHHOTO
OporpaMMHUpOBaHus  (KJacchl, HAcJEIOBaHWE, BHUPTyaJlbHble (YHKUWH, [Ia0JNOHBI) U
peanu3oBaHa B BHJe HaOopa kiaccoB. [Iporpamma 1eMOHCTpUPYET BBIIIOJHEHHE BCEX CBOHUX
¢GyHKIMH B 1100011 110CIIE0BATEILHOCTH YEPE3 CUCTEMY MEHIO.

Crpykrypa:

1. IlpoexTHpoBaHHE U peaTn3alHsi CUCTEMBbI KJIACCOB.
2. TlpoBepka Ha TECTOBBIX JAHHBIX.

3. TlosicHuTenpHas 3amMcKa.

OTtanbl BHIIOIHEHUS U 3AILUTHI:

[IpoekTupoBaHue CTPYKTYp JaHHbIX.

Peannzanus GyHKINOHATBHOCTH KIACCOB.
TectupoBanue.

Hanucanue nosicHUTENbHOM 3alMCKU K KypcOBOi padore.
3amuTa KypcoBoil paboTHl.

agkrownE

OreHrBaeMbI€ MTO3UIINH:

1. Peanu3anus B mporpamme 3a1aHHON (PyHKIIMOHATHHOCTH.
2. OTBeTHI HA MTOCTABJIECHHBIE BOMPOCHI 1O padoTe.

3. KauecTtBO 0popMIiIeHHsI TOSCHUTENBHOM 3aTUCKH.

[TpaBuna opopmieHHs MOSICHUTENBHON 3aIIUCKHU K KYpCcOBOM pabore:

[losicnuTenpHas 3amMcka JO0JDKHA UMETh o0beM He MeHee 20 crp. Tekcta (0e3
npuioxenus, wpudt 12), seimonaHeHa B coorBercTBuM ¢ 'OCToMm u conepxarth clieayromue
pa3zensl.

1. PasBepHyTO€ OnuUcaHue 3a1aHuUsl.

2. CrpykTypHOe omucaHue pa3paboTku. OmnmcaHWe WCIOIb3yeMBbIX CTPYKTYp MJaHHBIX,
¢opMaToB IaHHBIX, COINPOBOXKJAEMOE HEOOXOIUMBIMU TI'padUUECKUMHU WILTIOCTPALUSAMU
(pucynkamu). Copep:kaTeabHOE ONMUCAHHE OCHOBHBIX aJTOPUTMOB, MX OcoOeHHOcTell (4-5

CTp.).

3. ®yskumonampHOE onmcaHue. ComepikaTellbHOE ONMCAHNE THITOB JaHHBIX, CTPYKTYP JaHHBIX
(mabmoHbl  KJAccoB), (parMEeHTOB HETPUBUAIBHBIX  adrOpuTMOB. /[l  omucaHus
WCIIOJIB30BaTh  CMENIAHHOE  TEKCTOBO-(QOpPMAlIbHOE  MPEJCTaBIEHHWE MPOTPAMMBI  C
BKJIFOYEHUEM ITHX 3JIEMEHTOB B CBA3HBIN TEKCT U3JI0’KEHUS MaTepurara.

4. OrmucaHue MOIK30BaTEIHLCKOT0 HHTEp(deiica.



5. Omnucanue paboOTHl MpOrpaMMbl Ha KOHTPOJIBHBIX HpHUMepax (Hampumep, Ha OOJBIIOM
TEKCTOBOM (paiisie), BpeMEHHbIE XapaKTEPUCTUKU MPOTrPaMMBbl Ha MPOCTHIX TUIAX IS OJHOTO
U3 METOJIOB: COPTHUPOBKA, OAJIaHCHPOBKA, IOUCK B HEYHOPSJOYEHHOHN ITOCIIEI0BATEIbHOCTH.

6. BeiBomsl. Omucanue TOro, 4ro ObuUIO caeinano. OrpaHudveHus (IO MaMSTH, MO BPEMEHH),
OIIMOKH, 0COOCHHOCTH MTPOSKTUPOBAHHSI.
CHHCOK MCIOJIb3YeMOi JTUTEPATyPHI.

8. IlpunoxeHue: TEKCT MPOrpaMMbl C KOMMEHTApUSMHU IO CYLIECTBY aIrOpUTMa U CTPYKTYp
JAHHBIX.

2. Kpurepun oueHkm.

* paboTa cuMTaeTCs He BBIMOJHEHHOW, €CIIM pealn30BaH HE BeCh (DYHKIIMOHAJ IPOrPaMMBI,
yK%aHHBIﬁ B 3aJaHMH, IIPU 3alUTC CTYACHT HC MOKCT 06’b$ICHI/ITB AJIT'OPUTMBI pa6OTBI
nporpamMmmel, IMOACHHUTCIIbHAA 3allMCKa BBIIIOJIHCHA He6pe)KHO n COACPKHUT OH_II/I6KI/I, OLCHKAa
cocrapisieT 0-49 Gamos.

* paboTa CYMTAETCS BBHINOJIHEHHON HA MOPOrOBOM YPOBHE, €CIM PEAIM30BaH BeCh (PYHKIIMOHAI
POrpaMMbl, yKa3aHHBIM B 3aJ[aHUM, MPH 3aIIUTE CTYACHT OOBICHICT aJIrOPUTMBI PabOTHI
IPOrpaMMbl C HETOYHOCTSIMH, €CTh HEOOJBIINE HEJO0YEThl B IIPOrpaMMe, a TakKKe
MOSICHUTEJIbHAS 3aIIMCKa COACPKUT HEKOTOPOE KOJIUYECTBO OIIMOOK, OlleHKa cocTaBiiser 50 -
72 Gannos.

* paboTa CUMTAETCS BBIMOJHCHHOH Ha 0a30BOM YpPOBHE, €CIM PEAIU30BaH BeCh (YHKI[MOHAT
IPOrpaMMbl, YKa3aHHBIA B 3a/JaHUH, MPH 3AIIUTE CTYACHT IPAMOTHO OOBSICHSCT aJIrOPUTMBI
paboOTBl TMpOrpamMMbl, OTBEYACT Ha IIOCTABICHHBIC BOMPOCHI, IOSCHUTEIbHAS 3alKcKa
BBIIIOJIHEHA COTJIACHO TPEOOBaHUSIM 110 0()OPMIICHHIO, OLICHKA cocTaBisieT 73-86 OaioB.

* paboTa CYHMTAETCS BBHINOJIHCHHON Ha NPOABHHYTOM YPOBHE, €CIM peaJM30BaH BeCh
(GyHKIMOHAT MPOrpaMMBbl, YKa3aHHBIM B 3aJaHUM, CTYJEHT B pa3pabdOTKe MPUMEHUI
OPUI'MHAJIBHBIC IIOAXOAbI KU aJITOPUTMBI, IIPH 3alIUTC CTYACHT OTBCYACT HA BCC IIOCTABJICHHBIC
BOIIPOCBI  IIOJIHO, IIOJACHUTCIIbHAs 3allMCKa BBIIIOJJHEHA COIJIaCHO Tpe60BaHI/I9[M 10
ohopMIIeHHUIO, OTIcHKa cocTaBisieT 87-100 6amioB.

3. HkaJja omeHku.

B o6meii onieHke mo TUCHUIUIMHE OalliIbl 32 padOThl YUUTHIBAIOTCS B COOTBETCTBUU C ITpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpamMme JUCIUILIMHBIL.

KypcoBass pabora ouenuBaercs mo 100 OanbHON cucTeMe B COOTBETCTBUU C IpaBHIIaMU
0aTbHO-PEUTUHTOBON CHUCTEMBI.

4. TlpuMepHblii nepevyeHb TeM KYPCOBOro npoexkrta (padorsi).

1. IlIa6,10H HepapXH4eCKOH CTPYKTYPbI JaHHBIX B NAMSITH

Jnst 3amaHHOM JIBYXYPOBHEBOM CTPYKTYpbl JAHHBIX, COJEpPKAIllEHd yKa3aTelau Ha
00BEKTHI (MM caMH OOBEKTHI) - mapamMeTpsl maliaoHa, pa3paboTaTh MOJHBIN HaOOp omepanui
(mobaBiieHMe, BKIIFOYEHUE M U3BJICUCHHE I10 JIOTHYECKOMY HOMEPY, COPTHPOBKA, BKIIOYCHHUE C
COXpaHEHHEM IMOpsKa, 3arpy3ka U COXpaHEHHe CTpPOK B OmHapHOM (haiine, OGamaHCHpPOBKA —
BHIPAaBHUBAHUE DPAa3MEPHOCTEH CTPYKTYp IaHHBIX HW)KHETO ypoBHs). [Ipenmomaraercs, 4to
Olepaliu CPAaBHEHMs XPaHUMBIX OOBEKTOB IMEPEOINpe/eeHbl CTaHAapTHBIM 00pa3oM (B BHIE
omepanuii <,> u T.1.). [Iporpamma m0mKHA MCIOJIB30BATh MIAOJOHHBIN KiIacCc ¢ OOBEKTaMHU-
CTPOKaMM ¥ peaju30BbIBATh YKa3aHHBIC BbIIIE JEHCTBHA HaJX TEKCTOM J1000ro olObema,
3arpykaemoro u3 ¢aia.

[TporpamMa 10KHA peanu30BBIBATh yKa3aHHbIE BbIlle jAedcTBUs. lIporecTrpoBath
CTPYKTYpy naHHBIX. [Iporpamma TecTHpOBaHUS IOJDKHA COAEP)KaTh MEHI0, 00ecreunBaroiiee
BBIOOp omeparuii.



1. IIIaGnoH CTPYKTYpBl AAaHHBIX — JIBYXYPOBHEBBI MAacCHB yKa3aTeneld Ha OOBEKTHI
MaccuB BEpXHEro YpPOBHS — CTaTMYECKHH, MAaCCHUBBI HW)KHETO YPOBHS — JIUHAMHYECKHE,
pPa3sMEpPHOCTh — MAapaMETP KOHCTPYKTOPA, MOCIEA0BATEIbHOCTh YKa3aTeled B KaKJOM MacCUBE
orpanndyeHa NULL. Ecnu nocne BkiIOYeHHs ykas3aTensi MAacCHB 3allOJIHAETCS MOJIHOCTBIO, TO
CO3/a€eTCs elie OJMH MacCUB yKa3aTelIeH, B KOTOPBIU NIEPEIMCHIBAETCS II0JOBUHA yKAa3aTeIIEH U3
CTaporo.

2. I1aGn0H CTPYKTYpBl JaHHBIX — JBYXYPOBHEBBI MacCHB yKa3arelel Ha OOBEKTHI ¢
THUIIOM — IIapaMeTpoM mabinoHa. MaccuB BEpXHETO YpPOBHS — CTaTUYECKHA. MacCHBBI HHYKHETO
YPOBHSI — TUHAMHUYECKHE, PAa3MEPHOCTh KaKIOTO CIEIYIOLIEro B 2 pa3a OOoJIbIIe Pa3MEPHOCTH
HpeBIIYIIero, MOCIeJ0BAaTeIbHOCTh YKa3aTeael B KakaoM MaccuBe orpanndeHa NULL.

3. IlIaGnoH CTPYKTYpHl JAAHHBIX — OIHOCBSI3HBIA CIIMCOK, KaXIBIH AJIEMEHT KOTOPOTO
COJIEP’KUT CTaTHUYECKUN MaccuB yKaszareneil Ha oObekThl. [locienoBaTenbHOCTh yKazaresiei B
kaxgaoM maccuBe orpanmueHa NULL. [lpu nepemnonsHeHuMH TEKyIIero MaccuBa ykasaresen
CO3Ja€TCSl HOBBIM 3JIEMEHT CIIMCKAa, B KOTOPBI IEpPENUChIBAECTCA IMOJOBHMHA YyKa3areled H3
TEKYILETO.

4. 11abnoH CTPYKTYpHl AAHHBIX — OJHOCBSI3HBIA CIHMCOK, Ka)Jblii 3J€MEHT KOTOpPOTro
COJIEP’KUT TUHAMHYECKUN MAacCUB yKa3aresiell Ha o0beKThl. Pa3MepHOCTh MaccuBa yka3aTelei B
KaX/IOM [OCIENYIOIeM »3JEMEHTe CIHUcKa B 2 pa3a Oojibllle, YeM B HPEIbIAYIIEM.
[TocnenoBarenbHOCTh yKazarenei B kaxaoMm maccuse orpannyeHa NULL. Ilpu nepenonnenun
TEKYyILEro MaccuBa yKa3aTellell MOCIelIHUN yKa3zaTellb NEepEeHOCUTCS B CIEAYIOIIUN 3JIEMEHT
CIIMCKA.

5. lIIaGnoH CTPYKTYpHl AaHHBIX — JBYCBSI3HBIN LUKINYECKUN CIHUCOK, KAXKIBIA AJIEMEHT
KOTOPOTO COJICPKAT CTAaTUYCCKUH MacCUB YyKaszaTelled Ha OOBEeKThL llociemoBaTeIbHOCTH
ykazareneil B kaxxaoMm maccube orpannueHa NULL. Ilpu mepenomHeHHHM TEKyIEro MaccuBa
yKazaTele CO3[aeTCsi HOBBIM JJIEMEHT CIHCKA, B KOTOPBIM MEPEHNUCHIBACTCS TOJOBUHA
yKazareseu U3 TeKyllero.

6. [11abn0H CTPYKTYpHl DaHHBIX — OJHOCBS3HBIN CIIMCOK, Ka)IbIi 3JIEMEHT SIBISETCS
3aroJIOBKOM OJIHOCBSI3HOTO CIIMCKA. DJIEMEHT CIIMCKAa BTOPOI'O YPOBHS COAEPKHUT yKa3aTelb Ha
00wekT. (ITpu BKIIOYEHHH 3JIEMEHTA MOCIEIHUM B CIIMCOK MPEAYCMOTPETh OTPaHUYEHHE ITTMHBI
TEKYILEro CIUCKA U MEPEeX0/]] K CIeyIoIeMY).

7. 11aGoH CTPYKTYphl JaHHBIX — MACCHUB yKa3aTelel Ha 3arojIOBKU CIMCKOB. DJIEMEHT
CIMCKa COJEpPXKHUT yKazaredb Ha oO0bekT. (IIpy BKIIIOYEHHMH 3J€MEHTa MOCIEIHUM B CIIMCOK
IPEyCMOTPETh OTPaHNYEHNE JJIMHBI TEKYIIEro CIIUCKA U MEPEXO0/T K CIEIYIOIIEMY).

8. lllaGn0H CTPYKTYpbl HaHHBIX — JepeBo. KoHeuHas BeplmIMHa  JiepeBa COJCPKHT
CTaTMYeCKUd MaccuB yKazareneil Ha o0bekThl (orpannyeHHsli  NULL-ykazarenewm),
IIPOMEXKYTOUHAsI BEPIIMHA COJAEPKUT CUETUMK BEPUIMH JEPEBA M JBa yKas3aTellsd Ha NPaBoO€ U
JIeBOE TMOAJIepeBO. 3HAUEHHUS B JIepeBe HE ynopsaoueHbl. EcTecTBeHHass HyMepauusi 3HaueHUn
IPOM3BOJUTCS MyTeM 00X0/a JepeBa MO NPUHIUIY “JIeBO€ MOJIEPEBO — BEpIIMHA — MPaBOE
nogaepeBo”. Eciu 1npu  BKIOYEHWMH yKaszaTelnss B HAWJAEHHBIM MAacCUB  MOCIEIHUN
NIEPETIONHSETCS, OH CTAHOBUTCS TPOMEXYTOUYHOIN BEPLUINHOM.
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9. IlIabnoH CTPYKTYpHl NAaHHBIX — JIBYCBSI3HBIN CHUCOK (HEIHMKIMYECKUH), KaxIbIi
9JIEMEHT CIHCKa COJEPKUT YyKazaTreldb Ha o0bekT. s yckopeHus mpouenypsl o0xona
CTPYKTYpPBbI JaHHbIE UMEETCS JUHAMUYECKUIM MacCUB yKa3aTesel Ha Kaxabld 10-blii 311eMeHT
criucka (0,10,20 u T.1.).

2. Knacce - cTpyKTYpa IaHHBIX B IBOUYHOM (aiisie

Knacc mBomunoro aiina, npoumsBoxubiii ot fstream. JIBoumuHblid (aiin comepKuT
3aIaHHYI0 CTPYKTYpPY HaHHBIX. [IporpaMma OJDKHA MPEACTaBIsATh COOON MPOCTON TEKCTOBBIIA
peaKTop,  HUCHOJB3YIOLUIUMH  CTPYKTYpPY JaHHBIX JUIsL  NPOMEXYTOYHOIO  XpaHEHUs
penaktupyemoro (¢aina. J{omkHBl OBITh peaTu30BaHBbl OMNEpAllMU CO3/IaHUS W 3allOJIHCHUS
JIBOMYHOTO (haiiyia U3 3aJaHHOTO TEKCTOBOT'O M COXPAHEHUS COAEPKMMOT0O JBOMYHOrO (Qailia B
TEKCTOBBIW.

[TporpamMa [OKHA peaM30BBIBATh yKa3aHHbBIC BhINIC JEUCTBUS. [IporecTrpoBarh
CTPYKTYpy HaHHbIX. [IporpamMma TecTHpoBaHUS AOJDKHA COAEPKATh MEHIO, 00ECIeUMBAIOIIECe
BBIOOD OTIEepaIIHid.

1. Kunacc — nBouunslii aiis, mpousBoaHbiii ot fstream. Maiin cogepKUT MaccUB ykaszarenei Ha
CTpPOKH, TPEICTABICHHbIC 3alUCSIMH TMEPEMEHHOW [UIMHBL:  IIeNbIii  CYETYUK U
MOCJICIOBATEIIFHOCTh CUMBOJIOB CTPOKH (0e3 0-orpanmuunTtens). @opmar (aiina: B Havaie —
¢aiima, pasMEpHOCTh MacCHMBa yKazaTelei, TeKyllee KOJIWYECTBO yKazaTelel, ajapec
(cMmemeHue) MaccuBa ykasarenei B (aiine.

2. Knacc — nBonunslii daiii, npousBoaubii oT fstream. daiin comepKUT 0THOCBA3HBIN CIHCOK
CTpOK B (hopmare 3amuceil IepeMeHHON JIMHBI co cueTunkoM. Dopmar ¢aiina: B Havdaie
¢daiina — 3aroJoBOK CHOHUCKA. OJEMEHT CIHUCKA COJCPKUT (ailioBblii yKa3zaTenb Ha
CIEAYIOUIMK U CaMy CTPOKY B BUJIE 3aITUCH IEPEMEHHON JIJTUHBI.

3. Kmacc — nBowuHblit (aiin, mnpousBoanbiii ot fstream. ®aiin comepHUT ABYCBSI3HBIH
LUUKIMYECKUI CHMCOK CTPOK B (opMare 3amucedl NEpEeMEHHON JJIUHBI CO CUETYMKOM.
®opwmar (aiina: B Hauase Qaiina — 3aroJIOBOK CIUCKA. DIEMEHT CIIUCKa COJEPKUT (aitnoBbie
yKa3aTelll Ha CIEIYIOIHWN U MNPEeAbIAyIIuid U caMy CTPOKY B BHUJE 3allMCH MEPEMEHHOMN
JUTMHBI.

4. Knacc — nBowuHblil (aiin, npousBoaHbiii or fstream. daiin comepKUT aepeBO, KOHEUHas
BEpIIMHA KOTOPOTO COJEPKUT CTPOKY, MPEACTABIECHHYIO 3alMChbI0O MEPEMEHHOM JJIMHBIL:
LENBI CYETYUK M TIOCJIEIOBATEILHOCTh CHMBOJIOB CTpOKH (0e3 (-orpaHuuutess).
[IpomexyTouHasi BepLIMHA COJEPKHUT yKa3zaTeld Ha IMpaBoe M JIEBOE MOJACPEBO U YUCIO
BepiuH B nojazepeBe. @opmar (aiina: B Hauase — aitna, ykazaTellb Ha KOPHEBYIO BEpPIITUHY.

3. I1ab/10H - CTPYKTYpa JaHHBIX B IBOMYHOM (aiiie

Knacc nBomynoro ¢aiina, mpousBoausiii ot fstream. J[Bowunslid ¢aitn comepkut
3aJJaHHYI0 CTPYKTYpy IaHHBIX C THUIIOM XPaHHUMBIX OOBEKTOB - IapamMeTpoM IIalJoHa.
[IporpamMa moiKHa BBIIOJHATH OINEpAaLlMU co3JaHus (aiyia, mpocMoTpa, A00aBICHMS,
ynajgeHusi, OOHOBJIEHHMS U COPTUPOBKM OOBEKTOB 3aJaHHOTO TMpU TEeHepaluu THIIA.
Peanu3oBaTh 1Be BepcHM MPOrpamMMbl JUIS Pa3IMYHBIX XPAaHUMBIX OOBEKTOB (HampuMmep,
TEKCTOBBIX CTPOK U OOBEKTOB Kjacca W3 JiaboparopHoi pabotel). Ilpeamonaraercs, yTto
olepalry CpaBHEHHS XpPaHUMbIX 00BEKTOB MepeoIpeIesieHbl CTaHJapTHBIM 00pa3oM (B BUIE
oneparuii <,> u T.1.). JlJi1 MO3UIIMOHUPOBAHUS B MOTOKE MOXKHO MCIIOJIB30BaTh METOJIbI
seekg(long,mode) u long tellg(), nns xpanumoro oobekTa nepeonpeaeacH meron fstream <<
object koTopbIii 3anMKMChIBaCT OOBEKT C TEKYIIEH MO3UIMUA B OTKPBITHIA JBOWYHBIH MOTOK U
meron fstream >> object, xoropblii uuTaer conmepkuMoe OOBEKTa C TEKYIIEH MO3UIHN
OTKPBITOTO MOTOKA.



IIporpamma nomKHA peanu3oOBbIBATh yKa3aHHbIE BbIlIe JAeicTBUA. IIporectupoBath
CTPYKTYPY [OaHHBIX Ha MPOCTOM THIIE JaHHBIX (Hampumep, Int, double u T.1.) U croxHOM.
[Iporpamma TecTHpPOBaHUsI JOJDKHA COACPKATh MEHI0, 00CCIICUMBAIOIIEE BHIOODP OTIEPAIIHIA.

1. IlaGmon — agBOWYHBIN (ailn, comepKalluil JBYCBS3HBIM IMUKIMYECKUH CIIHUCOK OOBEKTOB.
Tun xpanumoro B Qaiiie o0bekTa — mapaMerp mradnoHa. B Hadane ¢aiina pacroyioxeH
(dalIoBBIM yKa3aTelb Ha MEePBBIN 3JIEMEHT CIHUCKA. DJIEMEHT CITUCKA COACPKUT 2 (alIoBBIX
yKa3aress Ha CICIYIONINI U MPEeAbLIYIIUNA JIEMEHTHI, 332 KOTOPBIMH CIIEIYET OOBEKT.

2. IlabnoH — aBOWYHBIN (Daiis1, comepKalIii OJJHOCBA3HBIN CITMCOK 00BEKTOB. THIT XpaHUMOTO
B (baiine oObeKTa — mapamerp madiioHa. B Hauane aiina pacmnonoxken (alaoBbIi yka3aTelb
Ha TIEPBBIA JJEMEHT CHHCKAa. ODJEMEHT CIUCKAa COACpPXKHUT  (ailyloBBI yka3zaTenb Ha
CJIEIYIOIINN 3JIEMEHT, 32 KOTOPBIM CJIEIYET OOBEKT.

3. I1labnon — nBoWuHBIN (aiis1, coaepKalIuil MacCUB yKaszareleld Ha 0OBbeKThl. THIT XpaHUMOTO
B (haiine oObekTa — mapamerp mabioHa. B Hauame ¢aiina pacmoyioKeHBI: pa3MEepHOCTH
MaccuBa ykaszateneit (int), Texymiee koiaudecTBO ykasateneil (int) m cmernenue (ampec)
MaccuBa yKasaTelled. Eciim IpOHMCXOIWT 3alloIHEHME MacCHhBa yKas3aTelled, TO €ro
pPa3MEepHOCTh YBETTMUMBAETCA B 2 pa3a U OH MEpenuchiBaeTCs B KOHeIl (paiina.

4. 1llabmon — qBOWYHBIN (aiis, comep Kalyii TBOMYHOE JIepeBO 0OBEKTOB. THI XpaHMMOTO B
¢aitne obwvexkta — mnapameTp wmabinoHa. B Hauvane ¢ailna pacmonoxeH ykaszarenb Ha
KOPHEBYIO BepIIMHY. BepmmHa conmepXuT aBa (paiIoBBIX yKa3aTels Ha MpPaBOe M JIEBOE
HOJ/IEPEBO U caM 00BEKT, KOTOPBIH HEMOCPEACTBEHHO CIIEAYyeT 3a YKa3aTelIIMU.

5. Iabmon — qBOWYHBIN (hailsl, comepKamuil ABOWIHOE AEPEBO 0OBEKTOB. THIT XpaHUMOTO
B (aile oObekTa — mapaMmeTrp mabnoHa. B Havane ¢aiina pacrosioskeH ykaszareslb Ha
KOPHEBYIO BepllMHYy. BepiirnHa conepxut Ba (paiaoBbIX yKazarenis Ha IpaBoOe U JIEBOE
HOJ/IEPEBO, CUETUUK KOJIMYecTBa OOBEKTOB (int) M cTaTMUECKUI MacCHB yKa3zaresell Ha
00beKkThl. CTpyKTYypa JaHHBIX YIOPSAI0UEHA (JIEPEBO U MAaCCUB OOBEKTOB).

4, Koanekuus 00beKTOB IPOU3BOJILHLIX TUIIOB B IaAMATH

Heobxonumo paspabotate wuHTepdelc 11d O0ObeOUHEHUS B CTPYKTYPY JaHHBIX
MHOECTBa 00bEKTOB PA3IUYHBIX KJIACCOB - a0CTPAKTHBIN 0a30BbIN Kilacc 00BbEKTOB object, s
KOTOPOT'0 MNPEIyCMOTPETh BUPTYaJbHbIE METObl: 3arpy3Kd OOBEKTa M3 TEKCTOBOH CTPOKH,
BBITPY3KH OOBEKTa B TEKCTOBYIO CTPOKY B TUHAMHYECKOW MaMATH, I0OABJIEHUS OOBEKTa B
NOCJIEI0BATENbHBIM JBOMUHBIA (aiiin, uyTeHHs oOBeKTa U3 IOCIEeI0BaTEIbHOIO JBOUYHOIO
¢aiina, BO3BpaTa YHHMKAJIbHOI'O MJEHTH(UKAaTOpa Kiacca, BO3BpaTa yKa3aTels Ha CTPOKY C
UMEHEM KJjlacca, CpPaBHEHUs JIBYX OOBEKTOB, ‘“ClIOXKeHHUS ‘“‘(00belIMHEHMs) ABYX OOBEKTOB,
CO3JaHME JMHAMUYECKOW Komuu oObekTa. Crenarb Kiacchl XpaHUMBIX — OOBEKTOB
NPOM3BOAHBIMU OT abCTpakTHOTro 0a3oBoro kiacca object (mampumep, kmacce Float, String u
KJIacC U3 JJaDOpaTOpHOU pabOTHI).

Konnexuust npeacrasiser co0oi CTPYKTYpy JaHHBIX, XPAHSAIIYIO YKa3aTelu Ha 0OBbEKThI
IIPOM3BOJILHOTO TUIIA - 00BEKTHI 6a30BoOro Kiacca. [Iporpamma nomxHa obeceunBaTh MPOCMOTP
KOJIJIEKIIMH, J100aBiIeHne 00beKTa BBIOPAHHOIO THIA, PEAAKTHPOBAHUE U Yy/AaJeHHE OOBEKTa,
CJIOKCHHUEC U CPABHCHUC 00BEKTOB IIpH YCJIOBUHU COBIIAACHHS THUIIOB C IOMEIICHHUEM PE3YyJIbTAaTa B
Ty e KOJJICKIUIO, COXpaHEHHE U 3arpy3Ky 0OBEKTOB U3 TEKCTOBOIO (MJIM JBOMYHOTO) (haiina.

IIporpamma nomKkHaA peanu3oBbIBaTh yKa3aHHbIE BbIIe AeicTBhA. IIporectnpoBaTh
CTPYKTYpPY JaHHBIX Ha mpocToM THIe (Hampumep, Int wimm String). [Tporpamma TecTrpoBaHUs
JIOJDKHA COJIEPKATh MEHI0, 00eCTIeYrBaIOIIee BHIOOP OTepaIyii.

Bua cTpyKTypbl JaHHBIX
1. JIBYCBSI3HBIH CIIHCOK.
2. JIBYCBSI3HBII IIUKITMYECKUH CITUCOK.



Cnucok ¢ opranuszanuei cTeka.

Cnucok ¢ opraHuzanuen o4epeim.

JlepeBo, BepIIMHA KOTOPOTO COJEPKHUT JIBA yKaszaTelid Ha MOJAJIEPEBbs, CUYETUUK
KOJIMYECTBA BEPIIUH U YKa3aTellb Ha OOBEKT.

ok w

Jomnonnenue: 100aBUTh B KOJIJICKIIUIO BIOKEHHBIN KIIACC, pEalM3YIOUI (GYHKIIMH UTepaTopa
(nonoJHUTEIBHBIN 0211 0,5).

5. PeasmzoBatb AT/l «@aiisioBasi CTPYKTYpa JaHHBIX» B COOTBETCTBHH C BADHAHTOM.
Onepaunu AT/

Insert — BcraBka 3amucu B Qaiti,

Delete — ynanenwue 3amucu u3 ¢aiina,

Search - mowuck 3anucu B daiiie.

1. DrnemeHTOM JaHHBIX, XpaHAIUXCcA B (aiine, SBIseTcs 3aMuch, UMEIOIIas YHUKAIbHOE
KIIFOUEBOE 3HAUCHUE.
2. 3amucsk B (daiiie nmpeacTaBieHa nHAEKcoM, T.¢. mapoit (K,p), rae k — kioueBoe 3HaueHue, p —
¢aiinoBbIil yKazaTenab Ha Hayallo 3aucH B Qaiine.
3. us ¢aiina naHHBIX moanepkuBaeTcs (painoBas CTpyKTypa HHIEKCOB, yKa3aHHAS B
BapHaHTE 3a/laHusl.
4. @aiin UHIEKCOB UMEET CTPAaHUUHYIO CTPYKTYpY. CTpaHUIIbl COJIEpKaT MHAEKCHI 3anuceil u
UMEIOT (PMKCUPOBAHHBIN pazMep.
Urenue u 3anuch B Gailyl HHIAEKCOB BEIETCS IOCTPAHUYHO.
6. TectupoBanue ¢aitioBoil CTPYKTYPHI BEACTCS ISl pa3TUYHBIX 3HAUCHUH MMapaMeTPOB:
N — gmcro 3anmceii B (haiine naHubix, N = 103, 104, 105, 106,
M — yucno uHaEeKCcOB Ha cTpaHulle (daiina naaexcos, M = 10,100, 1000.
7. UYwucno obpamienuii k 010kam (aiina MHIEKCOB B IPOLIECCE BBIIOJHEHUS ONepaluil JOIAKHO
COOTBETCTBOBATD:
— s xemupoBadaoro daitna - N/(M*K), rae K — grcio cerMeHTOB Xeln — TaOJIuIIbl,
— s uHAeKcupoBaHHoro (aiina — 2 + log(N/M),
— s B- nepesa daiina — 2 + log; (N/M), rae t — crenens B — nepesa.

o

BapuanTsl 3a1aHui.

1. AT/l «IInotHslii unaexc daina». 3anucu He 3akpemieHHbIe. Kitou 3anucu — ctpoka
CHMBOJIOB IEPEMEHHON JIJTUHBI.

2. ATJl «IInotHbli uHACKC (aiina». 3anucu 3akpersieHHble. Kiod 3anucu — cTpoka CHMBOJIOB
MEPEMEHHOM JJINHBI.

3. AT/ «IInotHbIi uHIEKC Qaiinay. 3anucu He 3aKperuieHHble. Kirou 3anucu — BelecTBeHHOe
YUCIIO.

4. AT/ «IInotHbIl MHIEKC daiinay. 3anucu 3akperieHHble. Kitod 3anucu - BeecTBeHHOe
YUCIIO.

5. AT]l «Pa3pexxeHHblit HHIACKC (aiinay. 3anucu He 3aKpervieHHble. Koy 3anucu — ctpoka
CHMBOJIOB IEPEMEHHOM JIJTUHBI.

6. ATl «Pa3pexxeHHbli MHIEKC (aiinay. 3anucu He 3akperuienHsle. Koy 3anucu —
BEILIECTBEHHOE YUCIIO.

7. AT]l «Pa3pexxeHHbli HHIACKC (aiinay. 3anucu He 3akperuienHble Kooy 3anmcu —
BelleCcTBEHHOE yucio. biok daiina nnnekcoB umeer K = M/10 m1st BO3MOKHOCTH
JanbHeHeil BcTaBky 3anucei 6e3 BbIAETIeHNs HOBBIX CTPAHHIl HH/IEKCOB.

8. AT] «B — nepero (aiinay ¢ HUICXOISIINAM Pa3IeICHIUEM ITOTHBIX Y3JI0B ITPH BCTABKE
3anMcel. 3anucu He 3aKperieHHble. Kirou 3anucu — 1enoe 4uco.

9. AT «B — nepero (aiinay ¢ HUICXOISIINAM pa3IeJICHUEM ITOTHBIX Y3JI0B ITPH BCTaBKE
3anMcei. 3anucu 3akperuieHHble. Kirou 3anucu — nenoe 4ncio.



10. AT/] «B — nepeBo (aitna» ¢ BOCXOIAIMINM pa3/IeJIEHUEM MTOJHBIX Y3JI0B IIPU BCTAaBKE
3anuceid. 3anucu He 3aKperieHHble. Kitrod 3anucu — 11enoe 4uciio.

11. ATH «B — nepeBo (haiina» ¢ BOCXOIANIINM pa3IeICHUEM MOJHBIX y3JI0B IIPU BCTABKE
3anucell. 3anucu 3akperieHHble. Kitrod 3anucu — 1enoe 4ucio.

12. AT/] «XemmupoBaHHbIi (aiiny». MeTo XemnpoBaHus — METO/I IIETI0YEK. 3alucH He
3akperuieHHble. Kittod 3anucu — cTpoka CUMBOJIOB [IEPEMEHHOM JUTMHBI.

13. AT/] «XemupoBaHHbIi (aiim». MeTo XemupoBaHUs — METO/ LIENOYeK. 3arnucu
3akperieHHble. Kittod 3anucu — cTpoka CUMBOJIOB [IEPEMEHHOM JUTUHBI.

5. IlepeyeHb BONPOCOB K 3alIiTe KypCOBOro npoexkTa (padorsi).
[1pu 3amure KypcoBoi paboThl BOIIPOCHI CTYJICHT OTBEYAET Ha BOIIPOCHI [0 PEATU3YeMbIM
CTPYKTypaMm JaHHbBIX U aITOPUTMAaM.



