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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS 11O IUCHUIIVIMHE

Kon u HanMmeHoBaHMe TIOKa3aTens OlcHUBAHMUS

Kareropus Kon u HalMEHOBaHUE pe3ynpTaTa 00ydeHus Ipu

(rpymma) HauMEHOBaHWE WHAUKATOPa MTPOXO0XKICHUHU TTPAKTUKA
KOMIICTCHIIUH KOMIICTCHIIUN JIOCTHXKCHHS
KOMIICTCHIIUN

O6re- OIIK-7. Crmocobern | OIIK-7.1 Co3maet 3HaTh: OIXOBI K BRISIBIICHUIO H

npoeccuoHaIbHBIE | CO3/IaBATh MpOrpaMMBbI Ha aHanu3y TpeOOBaHUH K
KOMIICTCHIIUN porpaMMbl Ha SI3BIKAX OOIIEro pa3pabaThiBaeMOMY IPOTPAMMHOMY

SI3BIKAX OOIIIETO
Ha3HAYEHHUS],
MPUMEHSTH METOIbI
u
WHCTPYMEHTAIbHBIC
cpencTBa
NIpOrpaMMUPOBAHUsA
JUTSL PETIICHUS
pohecCHOHATBHBIX
3a;adq,
OCYIIECTBIIST
000CHOBaHHBIN
BBIOOD
UHCTPYMEHTApHUs
POTPaMMHUPOBAHHUS
M CI0CO00B
OpraHMU3aIuu
porpaMm

Ha3HA4YCHUA

o0ecIeueHnto; CyIeCTBYIONINE
MapagurMbl TIPOTPaMMHPOBAHUS;
COBpPEMEHHBIC TEXHOJIOTUH pa3paboTKH
MPOrPaMMHOTO 00ECIICYCHUS; OCHOBHBIC
roustust OOIT

YMeTh: BBIIOIHATH JEKOMITO3HIIHIO
npeaMeTHOH 0bnacTu u OPMHPOBATH
TpeOOBaHUS K POTPAMMHOMY
00€CCITeUeHHIO.

Hagpbiku: pa3paboTKH MPOrpaMMHOTO
obOecrieueHus ¢ ucnonb3oBanneM OO
MOIX0/1a.

OIIK-7.2
IIpumensier MmeTo bl
51
WHCTPYMEHTAJIbHBIE
cpencTBa
MIPOrpaMMHUPOBaHUS
JUTSI pEIIEeHUs
po(heCCHOHATBHBIX
3a1a4

3HaTh: CyIIECTBYIOIINE BUIbI
MIPOrPaMMHBIX APXUTEKTYP; TPUHIUIIBI
MOJEJIMPOBAaHUS O0BEKTHO-
OPUEHTUPOBAHHBIX TPOrPaMM C
Hucnoab3oBanueM s3pika UML;
coBpemennsie UCP ¢ ucnons3oBanueM
SI3bIKA TTporpaMMupoBanus C++.
YMeThb: UCTI0NIB30BAaTh COBPEMEHHBIE
HCP (wanpumep, MS VS, QT Creator)
s pazpabotku 110; ncronszoBats
ABTOMATHU3HPOBAHHBIE CUCTEMBI
KOHTPOJIA BEPCHI MPOrPaMMHOT0 KO/1a.
Hasbiku: peanuzanuu OO
MIPOrpaMMHOI0 00ecIeueHH s C
WCIIOJIb30BAaHUEM S3BIKA
nporpamMmupoBanusi C++ u
COBPEMEHHBIX ONEPALMOHHBIX CUCTEM.




2. MECTO JUCHHUILIAHBI B CTPYKTYPE
OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

1. Komnerenuusa OIIK-7. CriocobeH co3maBaTh IpOrpaMMBbl Ha SI3bIKAX
o01Iero Ha3Ha4YEHHUs, IPUMEHSATh METOAbI U UHCTPYMEHTAJIbHBIE CPEJICTBA
MPOrpaMMHUPOBAHUS JUIS PEIICHUS MTPO(eCcCHOHANBHBIX 3a/1a4, OCYIIECTBIISAThH
000CHOBaHHBIN BBIOOP HHCTPYMEHTAPHUSI MPOTPAMMHUPOBAHUS U CITOCOOOB
OpraHu3alMH MPOTrpaMMm

JlanHas koMrieTeHIus (popMUpyeTCs CASAYIOMMUME TUCITATUIMHAMHA:

Cragus HaunmenoBaHus qUCIHUAIIIINH

1. OCHOBBI TPOTPaMMHPOBAHUS

OCHOBEI ajir OpUTMU3ALIUA

OOBEKTHO-OPUEHTUPOBAHHOE IPOrPAMMHUPOBAHUE

Pazpabotka BeO-puoKeHUH

[IporpaMmupoBaHue MUKPOKOHTPOJIIEPOB

CucteMsl U cpelibl IPOTPAMMHUPOBAHUS

N@|g AW N

IIporpamMmmupoBaHue BCTPauBAEMbIX CUCTEM




3. OFbEM JIMCHUIIJINHBI
OO01mmast TpyI0eMKOCTh JUCIIUILINHBI COCTABIISIET 6 3a4. equawmIl, 216 qacos.

dopMa NpoMeKyTOUHOM aTTeCTaIl|H JK3aMeH
(sK3ameH, uhhepeHINPOBAHHBIN 3a4€eT, 3a4eT)
Bun yuebHol paboTbl Bcero | Cemectp
4acoB No 4

OO0m1as TpyA0€MKOCTh IUCIMILIUHBI, Yac 216 216
KonTakTHasi padoTa (ayAuTOpHBIE 73 73
3aHATHSA), B T.4.:

JEKUUU 34 34

J1a00paTOpHBIC 34 34

MIPAKTUYECKHE

I'PYIIOBBIE KOHCYJIBTALUU B IEPUOJ ) 5)

TEOPETUYECKOTO OOYUCHHUS U

MMPOMEKYTOYHOM aTTECTALNKU
CamocrosiTe/ibHasA padoTa CTY/A€HTOB, 143 143
BKJIIOYasi HHAUBUAYAJIbHbIE U TPYNIOBbIE
KOHCYJILTALIMH, B TOM YHCJIE:

KypcoBoii nmpoexr

KypcoBas pabota 24 24

PacuetHo-Tpaduueckoe 3aganue

WuuBuyanbHOE JOMAIIHEE 3a/1aHue

CamocrosTenbHas paboTa Ha IOJTOTOBKY K 83 83

ayJMTOPHBIM 3aHATHAM (JICKIIHH,

MIPAKTUYECKHE 3aHATHSL, JTa0OpaTOpHBIC

3aHSATH)

DK3aMeH 36 36




4. COAEP KAHUE JUCIIMIIJIMHBI

4.1 HaumeHoBaHue TeM, UX COAepPKaHNe U 00beM

Kypc2 Cemectp4

/o

O0BbEM HA TEMATUYECKUI
pasjie 1o BuaaM yaeOHOI

Harpysku, 4ac

HanmenoBanue paznena
(kpaTkoe coziepKaHue)

3aHATHA

JlaboparopHsie
3aHATHS

IIpakTrueckue

Jlexmn

CaMocTosTenpHast

pabora

Beenenue B O6T>€KTHO-OpI/IeHTI/IpOBaHHOG IMporpaMMHupOBaHUC.

[IporpaMMHBIE HPOAYKTBI KAk  CIIOXKHBIE  CHUCTEMBI.
IIpusnaku CJIO’KHOCTH. Hasznauenue 00BEKTHO-

4 — 4

OPHUEHTHPOBAHHOT O TPOrPAMMHUPOBAHMS.

[
[

[TpuHIMIIBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAH
OpPHEHTUPOBAHHOE IPOEKTHPOBAHUE.

ns1. OOBEKTHO-

AbcTparupoBanue, uepapxuuecKas OpraHu3aIs,
OTrpaHMYEHHE JOCTyNa, MOAYJIbHOCTh. Omnpenenenue
o0bekTa u kiacca. OObEKTHAs IEKOMITO3UIHS, AUarpaMmma
knaccoB. Moaynu. Untepdeiicel u peanuzanuu. Kmaccsl,
BUIBl OTHOIIEHWH MeXAy Kiaccamu. HacnenoBanue,
nomuMoppu3mM  u  mHKancynsiusa.  Kmaccet B CH+.
Cunrakcuc u ocobenHoctu C++. MHOTOMOTOYHOCTD.
CHHXpOHHU3AIHUS TOTOKOB. MBIOTEKCHI M UX peau3aliys B
ouobmmnorexka STL. YcroitunuBocTh, 00JIaCTH BHAMMOCTH U
TUTIBI TIEPEMEHHBIX. THUIU3anus, MPOOJIEMbl TPUBEICHUS

16 — 12

TUNIOB OOBEKTOB OJIHON HEpapXHH.

28

HpOGKTHpOBaHI/IC KOMIIOHCHT H MO,[[y.TIGfI. CO3,Z[aHI/Ie 1a0JIOHOB KJIa

madmonsr STL.

CCOB, CTAHAAPTHLIC

Bbinenenne BHemHux —uHTepdeiicoB. J(mHamuueckue
omn6Oku. Mckmounrensublie cutyauuu. [IpoektupoBanue u
pa3paboTKa CTPYKTYpbl HMCKIIIOUMTEIbHBIX CHUTYalUi.
[laGmons! KaccoB, Mexanm3M B C++ 171 ero peam3aium.
W3ydenne OWOIMOTEK CTaHIApTHBIX miabmoHoB (STL).
Konreitnepsl 00bekToB. Pa3paboTka moib30BaTEIbCKUX
KOHTEHHEPOB.

8 - 12

25

Apxurektypa nporpaMmHoro ooecrneuenus. [llabaonsl npoe

KTUPOBAaHMUA.

ApXuTekTypa  HporpaMMHoro  otecreueHus.  Bumabl
apxutektyp. Crnocobsl  (HOpMHUpPOBaHHS  APXHUTEKTYD.
IIpenMeTHO-OpUEHTUPOBAHHOE IIPOEKTHPOBAHUE.
Pedaxropunr. Ilopoxnaromipe mabiaoHbl TPOSKTUPOBAHMUSA,
CTPYKTypHble  IIa0JIOHBI ~ IPOEKTUPOBAHUS,  II1a0JIOHBI
noBenierust. [Ipuaimmsr SOLID. TenaeHmy v myTd pa3BUTHS
OOIT

6 - 6

19

34 — 34

BCEI'O:

83




4.2. Conepxxanue NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHH

VY4eOHBIM MJIAHOM HE MPEyCMOTPEHO.

4.3. Conep:xaHue J1a00OPATOPHBIX 3aHATHI

Kozn-
Koin-Bo
Ne HaumenoBanue BO
Tema 1abopaTopHOro 3aHATUS | JIEKI.
n/m paszelna AUCHUILTUHBI qacop | 1aC0B
CPC
cemectp No 4
1 | Beeacnue B 00bEKTHO- . 2 3
o HSHTH OBAMHOE Coznanue npunoxenuii B UCP
p p Microsoft Visual Studio u QT
POTPaMMUPOBAHUE.
2 [TpuHIIUTIBI 0OBEKTHO- 2 6
MopnynbsHOE
OPUEHTHPOBAHHOTO
IPOrpaMMHUPOBAHUE.
nporpamMmmupoBanusi. OOBEKTHO- .
WnTepdeiicor.
OPHEHTHUPOBAHHOE MPOSKTHPOBAHHE.
3 BBeneHnue B 00bEKTHO- 4 6
OpPUEHTHPOBAHHOE
nporpamMmmupoBanue. [IpuHuume! OObeKkTHAsS JEKOMIIO3HIIHS
00BEKTHO-OPUEHTHPOBAHHOTO
IPOrPaMMHUPOBAHUS.
4 [TpuHIHITEI 00BEKTHO- 2 8
OpPUEHTUPOBAHHOTO Co3znanue KJ1accos.
nporpammupoBaHusi. OObEKTHO- [Teperpy3ka onepaTopoB
OPHUEHTUPOBAHHOE POEKTUPOBAHME.
5 | [IpuHOMTIBI OOBEKTHO- 4 6
OpPUEHTHPOBAHHOT'O Knaccel, Buibl OTHOIIEHUH.
nporpaMmupoBanusa. OOBEKTHO- Hacnenosanue.
OPHUEHTUPOBAHHOE POEKTUPOBAHME.
6 | [IpuHOUTIBI OOBEKTHO- 2 6
OpPUEHTHPOBAHHOTO
p p [ToToku B C++
nporpaMMupoBanusa. OOBEKTHO-
OPHUEHTUPOBAHHOE POEKTUPOBAHME.
7 | IIpoexkTupoBaHre KOMIIOHEHT U 4 9
moxyieit. Coznanue mabioHOB O06paboTKa UCKITFOYUTEIBHBIX
KJIACCOB, CTaHJIapPTHBIE I11a0JIOHbI cutyanuit B C++
STL.
8 | [IpoexTtupoBaHre KOMIIOHEHT U 4 6
moxayieit. Cozmanue mabioHOB Co3zxanne mabIOHOB KJIACCOB B
KJIACCOB, CTaHJIAPTHBIE I11a0JIOHbI C++.
STL.
9 | [IpoexTupoBaHHe KOMIIOHEHT U 4 8
moxayieit. Cozmanue mabioHOB Hcnonp3oBanune cTaHIapTHOM
KJIACCOB, CTaH/IaPTHBIE I1a0JIOHBI o6ubmmoreku mabmonos STL
STL.
10 | ApxuTekTypa nporpaMMHOI0O [11ab510HBI MPOEKTUPOBAHHUSI. 4 10




obecnieuenus. [11abmoHbI Pa3zpaboTka nmporpaMMHOTO
MIPOCKTUPOBAHUSL. obecrieuenust B UCP QT.
11 | ApxuTekTypa mporpaMMHOTO 2 3
[IpoekTupoBaHUE CIOKHBIX
obecnieuenus. [11a6rn0HbI
CUCTEM
MIPOEKTUPOBAHHUS.
UTOI'O: 34 51

4.4. Conep:xkaHue KypcoBOIo NpoeKTa/padoThl

[lenbto BBIIOJHEHUS KYpPCOBOM pabOThl SIBISIETCS YIIIyOJIeHWE U 3aKpEIUIeHHe
CTYJCHTaMH 3HAHU OCHOBHBIX MPUEMOB, METOAOB U MPHUHIIUIIOB PabOTHI MIPH PEIICHUN
Ha OBM 3a1a4 ¢ HCNOIB30BaHUEM A3BIKOB BBICOKOTO YPOBHS. J{J1s1 BEIOJIHEHHS paOOThI
J0CTATOYHO 3HAHUN OCHOBHBIX Pa3/I€NOB AUCHUILINHBI «OOBEKTHO-OPUEHTUPOBAHHOTO
nporpamMmmupoBanus». KypcoBas pabora 3akmiodaercss B pa3paboTKe Momyiei
MOJMPOTPaMM U MPUIIOKEHUH TS pelIeHus 3a/1a4 33JJaHHOTO KJiacca.

KypcoBast pabora odopmisiercss B Bujie NosicHUTeNbHOM 3anucku (15-20 ctp.), B
KOTOPOW OTpakaroTcsl BCE 3TAIbl CO3/IaHUsl MPOTpaMMHOr0 MpoAykra. O0s3aTeIbHBIMU
AJIEMEHTaMU paboThI SABIAIOTCS: 00BEKTHAS MOJEIb, AUarpaMmma KjiaccoB, peain3aius Ha
a3bike C++, pe3yabTaTbl TECTUPOBAHMUSL.

IIpumepHasi TeMaTHKAa KyPCOBBIX padoT
1. Cucrema yuera ycneBaeMocTH cTyneHToB B BVY3e. Ilporpamma nomkHa
YUUTHIBaTh PE3yJbTaThl BBIMOJHEHUS CTYACHTAMH PAa3IMYHBIX BUIOB y4eOHOU
Harpy3ku (JiabopaTopHbsie padoThl, PI'3, KypcOBbI€ TPOEKTHI, 3aU€ThI, SK3aMEHBI).
CryneHTsl IPUHAANEKAT PA3IUYHBIM TpymnaMm, (aKyIbTeTaM, HHCTUTYTaM.

2. Penaktop UML-muarpamm. Ilporpamma mgomkHa o0O€CHEYUTh BO3MOKHOCTH
noctpoeHusi UML-auarpamm paznuusasix TUNOB. [lomp3oBarento MOKHA OBITH
peIoCcTaBiIeHa BO3MOKHOCTh COXPAHEHUSI/OTKPBITHUS AUarpaMMbl U3 (aiina.

3. Ilporpamma moctpoenus rpapukoB ¢yHkuuid. [IporpamMma momKHA CTPOUTH
rpagukd  QYHKIMNA Pa3IMYHOTO BHUJA: MHOTOYJIEHBI, TPUTOHOMETPUYECKHE
byakuuu U T.0. ['paduku QyHKIMI BRIBOAATCA B CIENMAIBHOM TI0JIE BBIBOJA.
[Tonb30BaTenb NOMKEH UMETh BO3MOXKHOCTb M3MEHSTh BHJMMBIM TUanazoH IO
OCsIM a0CIUCC U OpPAMHAT, U3MEHATh KOA(P(ULIHEHTB 0TOOpakaeMbIX (DYHKIIHIA,
OYUIIATH TOJIE BHIBOJIA.

4. Tlporpamma MOJENMpPOBaHUS JBWXKEHUS TpaHcHopTa. B crnemuanbHOM mosie
BbIBO/Ia OTOOpakaeTcsl CTPYKTypa YJIWIl HACEJIEHHOro MyHKTa. TpaHCHOpTHBIE
cpenctBa (aBToMoOWIM, aBTOOYChl M T.I.) NPEACTABISIOTCS YCIOBHBIMU
n3o0paxkeHusmMu. Kaxaoe TpaHCIOPTHOE CpPEICTBO UMEET CBOM MapuipyT M
CKOpOCTb. TpaHCIIOPTHBIE CPEACTBA IEPEMEIIAIOTCS IO YJWIAM HACEJIEHHOTO
IIYHKTa C Y4ETOM CBOEH CKOPOCTH M MOJIEJILHOTO BpeMeHHU. [lonp30BaTens 1omKkeH
UMETh BO3MOXHOCTb M3MEHSATh CKOPOCTb MOJIEIBHOIO BPEMEHH, A00aBIATH U
YAQJIATh TPAHCIIOPTHBIE CPENCTBA, U3MEHATH MAPIIPYT TPAHCIIOPTHBIX CPEACTB.



[Iporpamma gyt urpel B Mopckoit 0oit. [Iporpamma momkHa obOecrmednBaTh
BO3MOXHOCTh WUT'Pbl YeJIOBEKa ¢ KOMIbIoTepoM. Ha skpane oToOpakaroTcsi aBa
UTPOBBIX MOJIS: TIOJIE AJIsE PACCTAHOBKHU KOpabJiel 4eJIOBEKOM U TO0JIe ISl OTMETKH
HAHOCHMBIX YyJIapOB MO KOpaOJsiM MpOTUBHUKA. JIOJDKHA OBITH MpeaycMOTpeHa
BO3MOXHOCTh MCIOJB30BaHUS KOpabiel pa3IMiyHoro TUIa: OAHO-, IBYX-, TPEX- U
yeThipexnayoHsix. [lonp30BaTens B peKUME pacCTaHOBKU Kopabiiel JoKeH
UMETh BO3MOXXHOCTh pa3MeElIeHHs] Kopalyieil Ha UTPOBOM IIOJie, TIEpPEeMEIICHHUS,
MOBOpOTa U yAajleHusi kopadseil. B pexxume Urpbl MoJb30BaTEIb B HAIJISIAHOM
BHJIC JTOJDKEH HH(POPMHUPOBATHCS O TOM, JTOCTHUT JIH IIEJIH €TO BBICTPET U BBICTPE
MPOTHUBHUKA.

Pemaktop BekTOpHBIX uU300pakenmit. [IporpamMmma momkHa oOeceUnBaThH
BO3MOXHOCTh ~ CO3J@aHUSI BEKTOPHBIX M300paXEHUW C  HMCIHOJIb30BAHUEM
MPOCTEUIIUX MPUMUTUBOB  (JIMHUS, NPSAMOYTOJBHUK, JJUIWIC), 3aJUBKH
IIPOU3BOJIBHBIX 3aMKHYTBHIX O0JIacTei, MaciTaOUpOBaHMs, MU3MEHEHHUS IIBETA,
NepeMEINICHHs], COXPaHEeHUs BO BHEIIHUM (Daiisl B HEKOTOpoM (hopmaTe U 3arpy3Ku
U300paKeHUs U3 BHENTHETO (haiia.

IIporpamma 1u1si IIOCTPOECHUS I'e€HEANOrM4eckoro nepesa. lIporpamma nomxHa
o0OecneunBaTh BOZMOXXHOCTh BBO/Ia MH(OPMALIMU O JIFOASIX, COCTOSIILIUX B POJCTBE
Apyr ¢ papyroMm (moi, Jara pOXACHUS, MECTO pPOXIACHUS, OCHOBHOM BHJ
AESATENIbHOCTH W T.IL.). JlJI KaXXJAO0ro 4YejJoBeKa J0JDKHA ObITh BO3MOXKHOCTH
YKa3aHHs €ro poauTeneu, aerer. g peructpanuu U3MEHEHUH B MPOrpaMme
JOJKHBI OBITh MPEAYCMOTPEHBI COOBITHS PA3JIMYHOTO THUIIA: POXKIECHUE, CMEPTH,
*eHuTe0a W T.1. [lo AaHHBIM O POJACTBEHHBIX CBS3AX Mporpamma JOJIKHA
o0ecneunTh BBIBOJIA HA DKPaH I'€HEaJOrM4ecKoro AepeBa.

[Iporpamma monenupoBaHusi ciOpTUBHOM Urpsl (Pyrdoin). IIporpamma nosmxHa
00ecrneynTh BO3MOKHOCTh Y4e€Ta UTPOKOB Pa3JIMYHBIX KOMaH, MOJEIUPOBAHUS
Mardyer KOMaH], ydera pe3yJIbTaTOB MaTdel B pa3jIMuHbIX TypHHUpax. Kaxnas
KOMaHJa WMEET OTIMYHATEIbHBIE CBOWCTBA (HAaIpUMEpP, HACTPOH, yMEHHUE
HaraJaTrh, YMEHHE 3alIUIIATHCS), KOTOPBIE BIUSIOT Ha pPE3yJIbTaThbl MaT4eil C
y4acTHEM JTOM KOMaHAbl. KaXaplii HUIPpOK XapaKTEpU3YIOTCS HEKOTOPBIMU
aTpubyTaMu, KOTOpbIE BIUSIOT HAa €ro MOBEJCHHWE BO BpeMsl MaTda (Harpumep,
CKOpPOCTb, TOYHOCTH YAapa, BBIHOCIUBOCTH U T.I1.).

[Iporpamma MoaenupoBaHusi CIOPTUBHOM UTPHI (Boseiibo:). [Iporpamma qomkHa
00ecreynTh BO3MOXXHOCTh Y4€Ta UTPOKOB PA3IUYHBIX KOMaH]I, MOJEIUPOBAHUS
MaTdyeil KOMaHj, ydyera pe3yJbTaTOB MaTdel B pa3fIMuHbIX TypHHpax. Kaxnas
KOMaH/Ja HMEEeT OTJIUYUTENIbHbIC CBOWCTBA (HANpUMep, HACTPOM, YMEHHE
HarajaaTth, YMEHHUE 3alIUIIAThCS), KOTOPBhIE BJIUSIOT Ha pPE3yJbTaThl MaT4eil C
y4dacThEeM OJTOM KoMaHIbl. KaxXablii HIPOK XapaKTEpU3YIOTCS HEKOTOPHIMU
aTpuOyTamMu, KOTOpbIE BIMSIOT HA €ro MOBEICHHE BO BpeMsl Marda (Harpumep,
CKOPOCTb, TOUHOCTbh YJapa, BEIHOCIUBOCTD U T.II.).



10.IIporpamma Moi€TUPOBaHUs CIIOPTUBHOM UTPHI (OackeT6o). [Iporpamma gomkHa
o0ecne4ynTh BO3MOXHOCTh Y4€Ta UIPOKOB Pa3IUYHbIX KOMAHJ, MOJEIUPOBAHUS
MaT4el KOMaHJ, ydeTa pe3ysbTaToB MaT4ed B pa3iau4HbIX TypHupax. Kaxnmas
KOMaH/la HMMEET OTIMYMUTEIbHBIE CBOWCTBA (HANpUMEpP, HACTPOW, YMEHHUE
HamnaznaTh, YMEHUE 3allMIIAThCs), KOTOpBIE BIMSIOT HA PE3yJIbTaThl MaTdel C
ydacTHEeM OJTOW KOMaHIbl. KaxIblii HIpOK XapakTEpU3yHOTCS HEKOTOPBIMHU
aTpubyTaMu, KOTOpbIE BIUSIOT HAa €ro MOBEJCHHWE BO BpPEeMsl MaTda (Harpumep,
CKOPOCTb, TOYHOCTH yJ1apa, BEBIHOCIUBOCTb U T.IL.).

4.5. Conep:xxanue pacuyeTHO-rpa¢gpu4ecKoro 3aJaHus,
UHIMBHAYAJIbHBIX JOMAIIHUX 3aaHUM

VY4eOHBIM IIJITAHOM HE MPEAYCMOTPEHO



S. OHEHOYHBIE MATEPHAJIbI VIS TPOBEAEHUA TEKYLHIEI'O
KOHTPOJIS1, MIPOMEXXYTOUYHOM ATTECTALIUA

5.1. Peanu3zanunsa KkoMneTeHui

1. Kommnerenuus OIIK-7. CrocobeH co3maBaTh MporpaMMbl Ha SI3BIKaX OOIIETO
Ha3HAYEHUs, TMPUMEHATH METOJAbl W  HHCTPYMEHTAJIbHBIE  CpPENICTBA
MIPOTPAMMUPOBAHUS Ui PEIIeHUs] MPOGECCHOHAIBHBIX 3a7ad, OCYIIECTBIISAThH
000CHOBaHHBIM BBIOOP HWHCTPYMEHTApHUs MPOTPAMMHUPOBAHUS M CIOCOOOB
OpraHu3aliy MPOrpaMm

HanMeHOBaHME MHIMKATOPA AOCTHKCHHS "
CIIOJIB3YEMBIE CPENCTBA OLICHUBAHUSA
KOMIIETCHIIUU
OIIK-7.1 Co3maet nporpaMMsbl Ha A3bIKaxX 3amuTa Ja00paTOpHBIX paboT, SK3aMeH, paboTa HaJ
00I1Iero Ha3HAYeHUS KypcoOBOii paboToii
OIIK-7.2 [IpuMmeHseT METOIBI U 3amuTa J1abOpaTOpHBIX padoT, paboTa Haa KypcOBOM
HHCTPYMEHTAIbHBIE CPEACTBA paboroii
MPOrpaMMUPOBAHUS IS PELLIEHUS
po(hecCHOHATBHBIX 3324




5.2. TunoBble KOHTPOJIbHBIE 32/1aHUs VIS IPOMEKYTOUYHOH aTTecTAlNU

5.2.1. IlepeyeHb KOHTPOJILHBIX BONPOCOB (THMOBBIX 3aaHUIA)

AJIF IK3aMEHa

HaumenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHH)
Ne pazzaena
/1 JUCHUTITUHBI
1.| Beenenue B [IporpaMMHble TNPOAYKTHI Kak CJOXKHBIE cucTeMbl. [Ipu3Haku
00BEKTHO- CJIO’KHBIX CHCTEM. JIeKOMIO3HIIHS.
OpPUEHTUPOBAHHOE [TpyurHBI CIO0KHOCTU MTPOTPAMMHBIX CUCTEM.
nporpammupoBanue | OObekT. UTOo He sBIsSeTcs OOBEKTOM, MOIXOAbI K BBIIEICHUIO
(OIIK-7). 00BEKTOB.
[Tonsitre moxyst. UaTepdeiic.
Wutepdetic, kmacc, TUIL.
2.| ITpuHIMIIBI Knaccel. Abctpakuuu.
00BEKTHO- Otanbel pa3pabOTKH MPOTPAMMHBIX CPEICTB C HCIOJIb30BaHUEM
OpPUEHTHPOBAHHOTO 00BEKTHO-OPHEHTHPOBAHHOTO MOJIX0/1A. OOBeKTHO-
IPOrPaMMUPOBAHUS | OPHEHTUPOBAHHBIC SI3BIKU MPOTPAMMHPOBAHUSI.
OOBexTHO- ITpuHIMIIBL 00BEKTHO-OPUEHTUPOBAHHOTO IIPEACTABICHUS
OPHEHTHPOBAHHOE MPOrPaMMHBIX CHCTEM (MOAYJIBHOCTh, H€papXUUECKasi OpraHu3aIus).
IIPOEKTUPOBAHUE [Momumopduszm. MaKancynsmus.
(OIIK-7). OO01mast XxapaKTepUCTHKA OO BEKTOB.
OO0bekTHast nexkomno3uius. OObEKTHAS MOJIEIb.
Juarpamma KJ1accos.
Buapl oTHOLIEHHI MEXY KIaCCaMH.
OO01mas xapakTepuCTHKA KJIacCOB.
O0paboTka UCKIIIOUUTENbHBIX cuTyauuid B C++.
O06paboTka 00X UCKIIIOUYUTENBHBIX cUTyaluii B C++.
Bunpl oTHOIIEHUH MeXK Ty 00BEKTaMHU.
Jononaurensusie npuHunel OOIL
MsoronorouHocTs. CHHXpOHH3AIHUS TIOTOKOB.
MpIOTeKCH 1 UX peanu3anus B Oudanoreka STL.
YcroitunBoCTh, 007aCTH BHIAWMOCTH ¥ THUIBI  NEPEMEHHBIX.
Tunuzanus, npoOaemMbl TNPUBEAEHUS TUIOB OOBEKTOB OJHOM
UEepapXUH.
MHoronotouHoe nporpammupoBanue B C++. Kiace Thread
3.| [IpoekTupoBanwme Bunsr metonoB B C++. PanHee u mo3gHee CBSI3bIBAHUE.
KOMITIOHEHT U Buptyanpabie MeTop1. Tabmuma BUPTyalbHBIX METOIOB.
MOJYJIEH. Buptyansasie metoasl. [IpakTnueckoe npuMeHEeHHE.
Co3nanue KoHcTpyKTOpBI M MHUITHATTU3AIUS OOBEKTOB.
11a0JI0HOB KiaccoB, | KOHCTpYKTOpPBHI M METO/BI CO3/IaHUs HK3EMILIspa Kilacca.
CTaHJapTHbIE bubnuoreka crannapTHbIX KiaccoB (STL).
mabaonsr STL [IpeobpasoBanne TtumoB B C++. dynamic_cast, static_cast,
(OIIK-7). reinterpret_cast, const_cast.
[Ia6nons! kmaccos, template.
Konreiinepst STL. OCHOBHBIE METOABI.
Cranpaptaas oudauoreka STL (map, list).
CranpaptHas oubnmoreka STL (vector, stack).
CranngaptHas oudanoreka STL (set, queue).




4.| Apxutekrypa [Mpuniunsr SOLID (SO).

IPOTPaMMHOTO [Mpuauunser SOLID (LI)

obecreyeHus. [Mpuniunser SOLID (ID).

[[TaGoHBI [[Ta6ioub! TpoekTupoBanus. [Topoxknaromniue madIoHbI.
POCKTHPOBAHUS [Iabmoub! mpoekTupoBanus. CTPYKTYpHBIE IIa0TOHBI.
(OIIK-7). [ITa6noubl mpoexkTupoBanus. [11ab10HbI HOBEACHNUS.

[[Tabnon npoexktupoBanus. Utepatop.

[Tabmon npoexTrpoBanusi. DaOpUUHBI METO.

[[Ta6non mpoekTupoBanus. OIUHOYKA.

[[Ta6ion mpoekTupoBanus. AdctpakTHas Gpadbpuka.

[[Ta6ion npoektupoBanus. [IpoToTunuposanue.

ApPXUTEKTYpa IPOrPaMMHOTO 00ECTICUEHHSI U €€ BUIBL.
TectupoBanme. TDD. Tectp, kak cnocod ¢opMupoBaHue
ApPXUTEKTYPHI.

Pedaxropunr. Buasl pepaxropunra. CoctaBieHne METO0B.
Pedakropunr. Buasl pedakropunra. IlepeHoc (yHKIMOHATBHOCTH
MEXy OObEKTaMH.

OOBekTHas CTPYKTYypa npeameTHoi odnactu. DDD.
Oo6bexT-3HaueHue u arperat. DDD.

HNHcTpymeHThI TpoekTupoBaHus. JluarpaMma COCTOSIHUM.
NHcTpyMeHThl npoeKkTupoBaHus. JluarpamMma B3aMMOAECHCTBUS
(ImarpaMma mocjae10BaTeIbHOCTEN).

MeTrpuku OLeHKH POrPaMMHOI0 KOJIa.

5.3. TunoBble KOHTPOJIbLHbIE 3a/IaHUs (MAaTePHAJIbI)
JJISl TEKYLIero KOHTPOJIsA B ceMecTpe

Texywyuii KOHmpoab OCYIIECTBISIETCS B TEUEHUE ceMecTpa B (OpME 3allUThl
J1a00paTOPHBIX padoT.

B wMeToamueckmx yKa3aHMSX K BBIIOJHEHHUIO JIAOOpPATOpPHBIX pPadOT TIO
JTUCHUTUIMHE MPEJICTABJICH TIepeUYeHb JJabopaTOPHBIX paboT, 0003HAYEHHI 1IE]Th U 33]1a4H,
MpECTaBICHBl WHAMBHUAyAIbHbIE BapHAaHTHl 3aJaHUl M TEPEYeHb KOHTPOJIHHBIX
BOIIPOCOB.

3amura 1a00paTopHON pabOTHI MPOBOIUTECS B ()OPME YCTHOTO ONpoOca CTYJIEHTa
U HalpaBJieHa Ha MMPOBEPKY CTETICHU YCBOCHUS MaTepralia U MOHUMAHUS TEOPETUIECKUX
CBECHMI, MCTIOIb3yEMbIX B IIPOLIECCE BBIMOJIHEHUS paOOThI; AJIs 3aIIUThI HEOOXOUMO
NPEeICTaBUTh B Te4YaTHOM (pykomucHoM) (opme oTder mo jgabopaTopHOil padoTe,
BBIMIOJTHEHHBIII CaMOCTOSITEIBHO M B COOTBETCTBUM CO BCEMHU TpeOOBaHUIMH,
NpUBEACHHBIME B METOJMYECKUX YKa3aHHUSX K BBITIOJHEHUIO JIA0OPATOPHBIX PabOT.
[IpumepHbIe MepedyeHb KOHTPOJBHBIX BONPOCOB JJI 3alllUThl JIaOOPATOPHBIX PadOT
MIPUBEJICH B TA0JIUIIE:

Temaruka 1abopatopHoi paboThI KoHTponbHbIe BOpOCH!
JIaGoparophas pabota Nel. 1. CtpykTypa npuiioxkeHus B cpezie paspadotku MS Visual
Coznanwne npunoxennit B UCP Studio wmm QT.
Microsoft Visual Studio u QT 2. Tuns! npunoxenuii, cozgasaemsie B MS Visual Studio wm
QT.
3. Ha3HaueHune 1 OCHOBHBIE CBOMCTBA CTAHIAPTHBIX
komrnoHeHToB Windows Forms




4. Yto takoe nmpoekT B MS Visual Studio wim QT? Kakue
(halIel BXOIAT B IPOCKT?
5. Otnaaka npunoxxenuid B MS Visual Studio.

JIaboparopHast pabota Ne2.

MonynbHOE porpaMMHpOBaHUE.

WuTepdeiico.

1.YTo Takoe Moayib?

2.Kakwue Ob1BaroT THITBI MOy B C++7?
3.CTpyKTypa JaHHBIX THIA «3anuchy (Struct).
4 nrepdeiic.

5. IIpuuunel cioxHocTy npu pazpadotku 110.

JlaGopaTtopHas padora Ne3.
OObeKTHAS IEKOMIIO3HUIIHS

1.ITonstue oOBeKTA.

2.00beKTHASA TEKOMIIO3HIIS.

. OTnnunst 00bEKTHOM JIEKOMITO3HMIIMH OT aJIrOPUTMHUYECKOM.
. Kak 00BbeKThI B3aUMOJCHCTBYIOT JPYT C APYrom?

. Buapl oTHOIIEHNH MEXy OOBEKTaMHU.

JIaboparopHast pabota Ne4.
Cosnanue kinaccos. [leperpyska
OIepaTopoOB

. [TonsTue kiacca.

. AGcTparupoBaHue.

. [Ipunnunsr OOIT.

. CriocoObI eperpy3Ku ornepaTopos.
. [Ipocroii nonumopdusm.

DN WD EPROW;mKW

JIaboparopHas pabota Ne5.
Kiraccel, BUIBI OTHOIIEHUH.
Hacnenosanue.

1.ITomumopdusm.

2. Bugasl nonumopdusma.

3. Buasl oTHOLIEHHS MEKIY KIIacCaMH

4. Buasl METOIOB.

5. KonnenryanbHoe OTIH4ME METOBI OT (PYHKIIUU.

JlaboparopHas pabota Ne6. [Toroku

B C++

1.JononuurensHblie npuHiunel OOIL.

2. Buzipl napasuiesibHbIX BRIYUCICHUH.

3. BeluncinuTenbHbIH OTOK.

4. CuHXpoHM3aLHs TOTOKOB.

5. OcobeHHocTH 3a11ycKa OTOKOB HCIIONIb3YI0 MOIYJIb
std::thread

JlabopaTtopHas pabota Ne7.
O06paboTKa UCKITIOYUTENBHBIX
cutyanuii B C++

1.PaGota ¢ ommbkamu.

2. ITpo6aems! npu otknazke I10.

3. UckimtounTenbHbIE CUTYAIUH.

4. Tunsl omMOOK.

5. Hepapxust UCKIIFOUUTENBHBIX CUTYAIUH.

6. [Tpunuumne! paboTel ¢ ucKIOYeHUsIMH B C++.

JlabopaTtopHas padota Ne§.
Co3ganue ma0I0HOB KIacCOB B
C++.

1.111aGn0HEI KJIACCOB.

2. OTHOLIEHNE UHCTAHLIUPOBAHUSI.

3. Buael aprymeHnToB npu peanusanuu madiaona B C++
4. IlaboHbI PyHKIMI.

JlabopaTtopHas padota Ne9.
Hcnonb3oBanue cTaH1apTHOM
onoOarorexu maodionos STL

1.bubnuoreka cranaapTHbIX kiaccoB (STL).
2.Ipeobpaszosanme tumoB B C++. dynamic_cast, static_cast,
reinterpret_cast, const_cast.

3. IlTa6nonus! kiaccos, template.

4. Konrettnepbl STL. OCHOBHBIE METO/IBI.

5. Crannmapraas oudauoreka STL (map, list).

6. CranmaprHas 6ubnmoreka STL (vector, stack).

7. CrannmaprHas Oubmuorexa STL (Set, queue).

JlabopaTtopHuas padota NelO.
[I1a6110HBI TPOESKTUPOBAHMSI.
PazpaboTka mporpaMMHOTO
obecrieuenus B ICP QT.

1.YMHBIE yKa3aTeny.

2. Ucnionb30BaHue JECTPYKTOPOB.
3. Ipunanmmnst padoter ¢ QTForm
4. Ctpykrypa komnoHeHT QT.




. Cnotel u curaainsr QT.

JlaboparopHuas pabota Nel 1.

HpOCKTI/IpOBaHI/Ie CJIOKHBIX CUCTEM
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1. ApXuTeKkTypa mporpaMMHOT0 00eCIeUeHHs U €€ BUIBI.
2. Tectsl, Kak criocod popMuUpoBaHUE aPXUTEKTYPHI.

3. Pedaxropunr. Bunsr pedakropunra.

4. ITpeamMeTHO-OpUEeHTUPOBAHHOE IPOEKTUPOBAHUE.

5. MHcTpymenTs! npoextupoBanud. Buael nuarpamm UML.
6. MeTpuKH OLIEHKH IPOrPaMMHOI0 KOAA.

[TpumepHBIli TIEpeYeHb TECTOBBIX 3aJaHUM U1 3aIIUTHI J1a0OpaTOPHBIX PadOT

MpUBEJICH B TAaOIUIIE:

No HaunmenoBanue ConeprxkaHue BOIPOCOB (TUITOBBIX 3aaHU)
/Tl | pasjiena IUCIUTUTHHBI
1 BBenenue B 1. [IpeacraBneHue npeIMEeTHON 00J1aCTH B BHJIE OOBEKTOB
00BEKTHO- B3aMMO/ICHCTBYIONIUX MEXKIY COOOM MOCPEICTBOM Mepeaadn
OPUEHTHUPOBAHHOE | COOOILICHUI HAa3bIBACTCA:
MPOrpaMMHUPOBAHUE | @) aJITOPUTMUYECKAS IEKOMITO3UITHUS;
(OIIK-7.) 0) 00ObEeKTHAs JEKOMIIO3HIIHS;

B) GYHKIIMOHAJIbHAS IEKOMITO3UIIHSI.

2. Ilpu kackagHO#M MoIeTH pa3pabOTKH MPOTPAMMHOI0 00ECTICUCHMS
BBIIETIAIOT CJICYIOIINE ITAlbI:

a) aHaJIM3, IPOEKTUPOBAHUE, pealln3allys;

0) aHaIU3, peanu3aus;

B) BEPTUKAJIbHBIE CPE3bl PYHKIIUNA CUCTEMBI.

3. Kakumu no ymosryaHuio oObsABISIIOTCS METObI Ki1acca?
a) private;

0) public;

B) protected.

4. Vkaxxute He NPaBUIbHBIN HAEHTU(DUKATOP TEPEMEHHOM:
a) 10xd,;

6) xd_10;

B) xd10.

5. Kakoit u3 MEPCUUCIICHHBIX THUIIOB ABJISICTCA BCTPOCHHBIMU THUIIAMU
sa3p1ka C++?

a) real;

0) double;

B) integer.

6. Toukoit Bxoaa B mporpaMmMy Ha sizbike C++ siBisiercs:
a) reppas onvcaHHas QyHKIHUS B TJITaBHOM MOJYIIE;

0) dyukuus main;

B) ro0ast GyHKIHS.

7. ITosist 1 METOABI TOCTYITHBIE AK3EMILISIPaM TEKYILETO KJIacca U €ro
MOTOMKaM?

a) private, protected;

0) public, protected,;

B) private, public.




8. [Tocne BBIMOTHEHUS TPOTPAMMBI, YEMY PaBHIETCS TIepeMeHHas a?
int a;
for (int i=1; i<10; i++){

static intj = 0;

j++;

a=j
}
a)9;
0) 10;
B) 0.

9. Yro u3 nepeuncieHHOro s a3pika C++ He BepHO?

a) Struct siBIsIeTCS IOJIHOIIEHHBIM THIIOM;

0) BCe MOJIst M METO/IbI IO YMOJTYaHHUIO B StrUCt IBIISFOTCS
MyOJIUYHBIMH;

B) HEJIb3s ONPEICIUTh Private metos B Struct.

10. ITocne BbIOMHEHUS KOAA YEMY PABHSETCS 3HAUEHUE yKa3aTels
a?
void test(int *a){

*a=3;

int main() {
int *a = new int(1);
test(a);
std::cout<<*a;

return O;
}
a) 3;
0) 1;

B) OLIMOKA MPU KOMIUJISILIUH.

11. Ilocne BbINOMHEHUS KOAA YEMY PaBHSETCS 3HAUEHUE yKa3aTels
a?
void test(const int *a){

*a=3;

int main() {
int *a = new int(1);
test(a);
std::cout<<*a;

return O;

}

a) 3;

0) 1;

B) OLIMOKA MPU KOMITUJISIIIAH.

12. Ilocne BBINIOJIHEHUS KOAA YEMY paBHsETCs a?




void test(int &a) {
a=3;

}

int main() {
inta=1;
test(a);
std::cout << a;
return O;

}

a) 3;
0)1;

B) omMOKa MpHU KOMITHIISIIVH.

13. Ilocne BbIIOIHEHUS KOAA YEMY PABHSETCS 3HAUEHUE yKa3aTels
a?
void test(int *a) {

int *b = new int(2);

a=b;

}

int main() {
int *a = new int(1);
test(a);
std::cout << *a;
return O;
}
a)2;
0) 1;

B) OIIMOKA NPYU KOMIWJISIIIUH.

[TpunIUTIBI 0OBEKTHO-
OPUEHTUPOBAHHOTO
MIpOrpaMMHUPOBAHUS.
OOBEKTHO-
OpPUEHTHUPOBAHHOE
MIPOEKTUPOBAHNE
(OIIK-7.)

1. OcnoBubiM mpuHnUnoM OOII He sBAsETCS:
a) abcTparupoBaHue;

0) uepapxuueckasi OpraHu3aIus;

B) a/IalITUBHOCTb.

2. Kakoli Bu1 OTHOIIICHUS MEXKTY IByMs KJIacCaMH TIpe/Iroaraet
(bu3nuecKoe BKIIOYEHUS OJHOTO 00BEKTa B APYroit?

a) HAaCJIeJIOBAaHUE;

0) KOMIO3UITHS;

B) 3aBUCUMOCTb.

3. Unrepdeiic — rto?

a) TOCTYITHBIE JIEMEHTHI U3 BHE a0CTPAKIINY;
0) HEIOCTYITHBIE DJIEMEHTHI U3 BHE aOCTPaKIINH;
B) KJ1acc.

4. Uepapxus o61ee — yacTHoe (1S-2) UCTIOIB3YeTCs MPH:
a) HaCJIeIOBaHUH,

0) 3aBUCHMOCTH;

B) arperaium.




5. Nepapxus gacts — mienoe (part of) ucronb3yercs npu:
a) HACJIeOBaHUM;

0) 3aBUCUMOCTH;

B) arperamuu.

6. K momoHUTEI,HBIM IPUHIIAIIAM HE OTHOCUTCS:
a) abcTparupoBaHue;

0) TUIHM3AIU;

B) MapaJlIeIn3M;

I') yCTONYHUBOCTb.

7. KaK HeraBI/IJIBHO HpOI/IHI/ILII/IaJ]I/BI/IpOBaTB KOHCTAHTHOC II0JIC B
00nekTe?
a) class Test {

const int a;
public:

Test() {

a=2;
}

}

0) class Test {
const int a;

public:
Test():a(2){}

B) class Test {
const int a;

public:
Test():a{2}{}

8. UeM oTimMuaeTcs CUTHATypa METoA OT (QyHKIMU?

a) HUYeM;

0) y MEeTO/IbI KJIacca, €CTh SBHBIM WM HE SIBHBIM apryMeHT, KOTOPBIH
SBIISIETCS «OOBEKTOM» HaJl KOTOPHIM OH BBI3BaH;

B) (DYHKIIMIO HENb3s BbI3BaTh O€3 MapaMeTpoB.

9. UML nuarpamma KiaccoB CONEPKUT?
a) OOBEKTHI U UX KJIACCHI;

0) KJTaCChl M X OTHOIIICHHUSI;

B) MOJIYJIM ¥l IX B3aMMOJICHCTBHSI.

10. UML onucanus kimacca COIEpKUT

a) Ha3BaHMe KJiacca M ero PyHKIINH;

0) Ha3BaHUeE KJIacca, TOJIST U €T0 METO/IBI,
B) IEpEYECHb CO3/IaBAEMBIX OOBEKTOB.

[IpoexTupoBanue
KOMIIOHCHT 1
MOJYJIEH.

1. Kakoii Tun nmeet nepemenHas auto i = 1; B C++7?
a) double;
0) int;




Co3nanue madjI0HOB
KJIACCOB,
CTaHIapTHBIC
mrabionst STL (OTTK-
7.)

B) char.

2. Kakum HabopoM METOI0B 0DKEeH 00nmanath «tepatop»?

a) KOHCTPYKTOP, IECTPYKTOP, IEPEXO] Ha CIACAYIOIINI 3JIEMEHT,
MOJTyYeHUE 3HAUYEHHUS TEKYIIETO AJIEMEHTa, MPOBEPKa Ha KOHEII.
0) KOHCTPYKTOp, IECTPYKTOP, MIEPEXO0/T HA CICAYIONIUI IIEMEHT;
B) HE TPeOyeT CrenuaIbHbIX METO/OB.

3. Yem aBasercs std::vector?
a) mabJIOHOM;

0) Ki1accom;

B) OOBEKTOM.

4. Kakue THIBI KOMIIOHEHTOB HeE ABIISIOTCS 9acTbio STL
ouobanorexu?

a) KOHTENHeD;

0) anropuTM™;

B) MOJTYJIbHBIC TECTHI.

5. Kakoe yTBepxaeHue He BEpHO?

a) MOJYJIb SIBJISIETCS] €AMHUIICH KOMITUJISIINU;

0) MozyJb sIBNIsieTCS PUBUYECKUM KOHTEHHEPOM IJIEMEHTOB
MIPOTPaMMBlI;

B) MOJIYJIb MOKET COJEPKaTh TOJIBKO OJHY (YHKIIHIO.

6. Uto BBIBEJET Ciienyrolas nporpamma ?
char *s = "C++";

S++;
std::cout <<'s;
a) C++;

0) ++;

B) OHINOKY.

7. CKONBKO CTaHJIapPTHBIX MTOTOKOB ompezenseT bubnuoreka
iostream?

a) 0;

0) 1;

B) 3.

8. Uto OyneT BHIBEICHO Ha dKpaH?
std::vector<int>a={1, 2, 3, 4};
for (auto el: a) {
std::cout << el,
}
a) oImuoKa;
0) 1234;
B) 4.

9. Uto Oyner BbIBEIEHO HA dKpaH?
std::vector<int>a={1, 2, 3, 4};
std::vector<int>b = {4, 3, 2, 1};
std::swap(a,b);




for (auto el: a) {
std::cout << el;
}

a) omuoOKa;
0) 1234;
B) 4321.

10. Kakyto CTpyKTYypy HaHHBIX OMHCHIBAET IAOIOH Map<>?
a) BEKTOD;

0) kapry;

B) aCCOIIMATHBHBIA MacCHB.

11. MnesMu THOKUX METOIOJIOTHH YIIPaBIECHUS MTPOIIECCOM
pa3paboTKU HE SIBISIFOTCS?

d) TOTOBHOCTh K U3MCHECHHSIM Ba)KHEE CJICIOBAHMS
MepBOHAYAILHOMY TUIAHY;

0) JroAu U B3aMMOJICHCTBHE BayKHEE MPOIIECCOB U MHCTPYMEHTOB;
B) JOKYMEHTAIMs BayKHEE pabOTaIOIIEro Mpolecca.

Apxutekrypa
MIPOTPaMMHOTO
oOecreycHus.
I11a610HEI
MIPOCKTUPOBAHHUS
(OIIK-7.)

1. Kakoii npuammn SOLID B crienyromeM kojie HapymieH?
class A{
public:

virtual void action();

}

class B: public A{
public:
void action();

}

class C: public A{
public:

void action(int a);
h
a) €IMHCTBEHHOI OTBETCTBEHHOCTH;
6) bap6apsr Jluckos;
B) MHBEPCHUHU 3aBUCUMOCTEM.

2. KakuM cBOMCTBOM He JOJKEH 00J1aJ1aTh aBTOMATUYSCKUH TECT?
a) OBTOPSEMOCTBIO;

0) MPOCTOTOM;

B) THOKOCTBIO.

3. Pa3gensiet co3panue CI0KHOTO 0ObEKTa U MHUITMATTU3ALNIO €T0
COCTOSIHUS TaK, YTO OJMHAKOBBII MPOIIECC MOCTPOCHUSI MOXKET
C0O3/1aTh 0OBEKTHI C pa3HbIM cocTossHUEM. O KaKOM MaTTepHe UAET
peun?

a) CTPOUTEID;

0) HaO0IaTENb;

B) XpaHUTEIb.




4. OmnpenensieT HECKOJIbKO BUI0B 00BEKTOB, UTOOBI MPU CO3AaHUU
MCIOJIb30BaTh 00BEKT-MAKET M CO3/IAET HOBBIE OOBEKTHI, KOMUPYS
MakeT. O KakoM maTTepHe UIET peyb?

a) UTepaTop;

0) MpOTOTHIT;

B) MHTEPIIPETATOP;

5. UTO U3 3TOro OMUCHIBAET MOPOKAAIOIINE IIA0IOHBI?

a) OTPENIEISIFOT B3aUMO/ICHCTBHE MEXy OOBEKTaMHU, YBEITMIHBASI
TaKUM 00pa3oM €ro ruOKOCTb;

0) U3MEHSIOT HHTEP(PEIC yXKe CYIMEeCTBYIOMUX 00BEKTOB HIIA €r0
peanu3anuio;

B) MA0JIOHBI TPOSKTUPOBAHHUS, KOTOPhIE a0CTParupyrOT MPOIECC
CO3JIAHMSL.

6. UTo U3 3TOT0 HE OTHOCUTCS K BUJaM MMATTEPHOB IPOEKTUPOBAHUS?
a) IPUMUTHUBHBIE;

0) MOPOXKIAIOIIKE;

B) CTPYKTYpHBIE.

7. I'apaHTHpyeET, YTO KJIACC UMEET TOJBKO OJHMH IK3EMILUIAP U
MIPE/ICTaBIseT MI00ATBHYIO TOUKY JOCTYIA K HEMY.

a) dacan;

0) cTpoHTEIIb;

B) OJIMHOYKA.

8. ITo3BoJI€T OCYIIECTBIIATH MMOCIEIOBATEIBHYIO HTEPALINIO, HE
BJIaBasICh BO BHYTPEHHEE YCTPOHUCTBO KOJUICKIIHH?

a) UTEepaTop;

0) cTpouTeb;

B) HaOJIOATEb.

9. Uto He sBNIAETCS IUIOXOW MPaKTUKOM Mpu pazpadboTke [10?
a) U3JHILIHSAS CIOKHOCTB;

0) OTCYTCTBHE CTPYKTYPBI;

B) peaKTOPHHT.

10. [a6510H TPOEKTUPOBAHUS — ITO ...

a) of1iee penieHne HEKOTOPOH MTOBTOPSIFOIIEICS TPOOIEMBI B
OTIpeJIelIEeHHOM KOHTEKCTE;

0) sK3eMILIsIp 00bEKTa, KOTOPBIN BbIAAET ceOsl 3a TPyIIy
CaMOCTOSITENIbHBIX SK3EMILISIPOB;

B) aJITOPUTMBI, OCHOBaHHBIE HA BO3MOYKHOCTH TIOBTOPHOTO
UCIOJIb30BaHUS MPe0Opa30BaHU U BO3MOXXHOCTH MOJAM(PHUKAIIUN
CYIIECTBYIOIIEH CUCTEMBI TTOCPEICTBOM JOOABICHUS HOBBIX
npeoOpa3oBaHuil.

11. [IpuHUUIT OTKPBITOCTH 3aKPBITOCTH MPEITOIAraeT

a) MHOTO HHTEP(EICOB, CIEHATILHO TPeTHA3HAYCHHBIX IS
KJIMEHTOB, JTy4Ille, YeM OJIUH uHTepdelic o0Iero Ha3HAuUCHUS;
0) 4TO MPOTPAMMHBIE CYIITHOCTH JOJIKHBI OBITh OTKPBITHI JIJIS
paciipenusi, HO 3aKPBITHI 7151 MOIU(UKAIIUN




B) HEOOXOMMO MHKAIICYJIMPOBATH COCTOSTHUE OOBEKTOB.

12. PecdakTopuHr — 310?

a) ONTUMU3AIUS BBIMIOTHEHUS KOJa;

0) moOaByieHHE HOBBIX (DYHKITUN K CHCTEME;

B) Mo (DUKAIFSI KOJIA C [IETbI0 MOBBIIICHHS €T0 MOHUMAHHMS.

Kpumepuu ouenku nabopamopnoiui pabomst. nadoparopHas pabota cUMTaeTCs
3aIUIIEHHOM, €CIU CTYACHT BBINOJHWI 3aJlaHue K padoTe MOJTHOCThIO M BO BpeMs
YCTHOTO oOIpoca MO paboTe MNpaBUIBHO OTBETWJ Ha 3aJlaHHbIE IIPErojaBaTeiieM
JIOTIOJTHUTEJIbHBIE BOITPOCHI.

5.4. Onucanne KpUTepUeB OLIEHUBAHUS KOMIIETEHIIMI U IIKAJIBI OlleHUBAHUS
[Tpu mpomexyTouHOU aTTecTanmuu B (hOpMe dK3aMeHa MCTIOIb3YETCs CIIEeMyIoas
IITKajIa ONCHUBAHUS: 2 — HEYOBIETBOPUTEIIBHO, 3 — YAOBICTBOPUTENHHO, 4 — XOpOIIIO, 5
— OTJINYHO.
[Ipu mpomekyTOUHON arTecTanud B (popMme 3adeTra MCIOJB3YeTCs CIeAyIomast
IIIKaJIa OLICHUBAHUS: 3a4TEHO, HE 3aYTEHO.

KpI/ITCpHHMI/I OLCHUBAHUA IIOCTI/I)KGHI/Iﬁ MoKa3aTelIeh SIBJISIOTCS:

HaumenoBanue
[OKa3aTess
OLICHUBAHHUS Kpurepuii onieHuBanus

pe3ynbTaTa 00y4eHus

0 JUCLUIIJIMHE

3HaHus 3HaHUe TEPMHUHOB, ONIPEIEICHNUN, TOHATUHI

3HaHMe OCHOBHBIX MPHUHIIUIIOB U MOJAX0A0B, Kak Mpu OO MpoeKTUpOBaHUH,
tak 1 npu OO nporpaMMupOBaHuU

O06bemM OCBOCHHOT'O MaTepuana

IlosiHOTa OTBETOB HAa BOIPOCHI

YeTKOCTh U3JI0KEHUS] M HHTEPIIPETalliy 3HAHUI

Ymenus YMeHue peliath CTaHIapTHbIC TPOGECCHOHABHBIC 33/1a4U C IPUMEHEHHEM
MPUHIMIIOB 00BEKTHO-OPUEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS

YMeHue ucnonb30BaTh TEOPETUUECKUE 3HAHUS TIPU JEKOMITO3UIINU 33124
IpeIMETHOM 001acTu

YMeHnue npoBepsTh PpEIICHNE U AaHAJTM3UPOBATh PE3YJIbTaThI

Hasrikn BJ'IaILeHI/Ie HABBIKOB ITPOCKTHPOBAHUA 06’LGKTHO-OpI/IeHTI/IPOBaHHBIX CHUCTEM
BrnajieHust HaBbIKaMH OIICHKH M BBISIBIICHUS TPeOOBaHUH K pa3paboTKe
[POrpaMMHOr0 NPOAYKTA.

CaMOCTOSTENNFHOCTE BEITIOJTHEHUS I/ICCJ'IGI[OBaHI/Iﬁ 00BEKTOB HpO(l)eCCPIOHaJ'IBHOfI
JCATCIIBHOCTHU.

OHGHKa IpCroaaBaTCJICM BBICTABIIACTCA HHTCTPAJIBHO C y‘—IéTOM BCEX MOKa3aTeaeH
U KPUTCPUCB OLICHHBAHMA.

Ornenka c(hOpMHUPOBAHHOCTH KOMIIETESHIIMH 110 ITOKA3aTelIf0 3HAHHUS.

L B Xone TGKyIlIeﬁ aTTeCTalliu MOT'yT OBITH HCIIOJIH30BaHbI 6aJ'IJ'H:HO'p€I‘/'ITI/IHFOBBI€ IIKaJIbI.



Kpurepuii YpoBeHb OCBOCHHUS U OIICHKA
2 3 4 5
3HaHue TepMHUHOB, | He 3HaeT TepMUHOB  |3HAET TEPMUHBI U 3HaeT TEpMUHBI U |3HACT TEPMUHBI U
OnpeeNIeHu, Y onpeeneHui OnpeJIeIeHHs], HO ONpeaesICHUs ONpeACTICHNS, MOXKET
MOHSITUMN NOTyCKaeT KOPPEKTHO
HETOYHOCTU chopMyIHPOBATH UX
(popMyHPOBOK CaMOCTOSITEIILHO
3uanne ocHOBHBIX |He 3HaeT OCHOBHBIE |3HaeT OCHOBHBIC 3HaeT OCHOBHBIC 3HAET OCHOBHEBIC
MPUHIIMIIOB U NPUHITUIIOB U npuaIATEl OOIT. npuniunel OOIL,  |mpunnumnsr OOIT,
I0JIX0/I0B, KaK IIPH MOAXO010B, KaK IpU UX UHTEPIPETUPYET |MOKET CAaMOCTOSITEIEHO
00 0]0) U UCTIOJB3YET ux chopMyIHPOBATH U
POCKTUPOBAHUMY, HCIIONIE30BaTh
IPOCKTUPOBAHUH, (1o 0 npu 00
Tak 1 npu OO IpOrpaMMHUPOBAHUH
IIPOrpaMMHUPOBAHU
u
Ob6beMm He 3naet 3HaeT TOIbKO 3HaeT MaTepuan OGnanaet TBEpAbIM
OCBOEHHOI'O 3HAYUTENIBHON YacTH | OCHOBHOM MaTE€pPHAI | NUCLIUILIUHEI B TIOJTHBIM 3HAHUEM
MaTtepuana MaTepuaia JAUCHUILUINHBI, HE . JIOCTaTOYHOM MaTepuaia JUCIUILIN-
IOUCOUIIINHBI YCBOMJI €0 ACTAJIICU o0beMe HBI, BJIaJAC€CT JOIOIHM-
TEJILHBIMY 3HAHUSIMHU
TTomnoTa orBeToB |He maer oTBeTH Ha Jlaet HemoJHbIE JlaeT otBeThl HA  |JlaeT moJHbIE,
Ha BOIPOCHI OOJIBIIIMHCTBO OTBETHI Ha BCE BOIPOCHI, HO HE BCE|Pa3BEPHYTHIC OTBETHI
BOITPOCOB BOTIPOCHI - TIOJTHBIE Ha MOCTaBJICHHEBIE
BOITPOCHI
YeTKoCTh Wznaraer 3nanus 6e3 |Msnaraer sHanus ¢ |M3iaraer 3HaHUS W3naraet 3HaHus B
H3I0KCHAS U JIOTUYECKOM HapyILICHUSMHU B 0e3 HapyIIeHWiI B |TTOTHYECKON
MHTEpIIPeTALIH MOCJIEIOBATENHHOCTH  |JIOTHYECKOM JIOTUYECKON MOCJIEI0BATENILHOCTH,
3H aHI/If/'I II0CJIE0BATEILHOCTH |[IOCIEA0BATEIIBHOCT |CaAMOCTOATECIIBHO UX
u HUHTEPIIPETUPYS U
aHaIIM3UPYs
He wmmroctpupyer | BeimonaseT Brinonnser Bemonnser
M3II0KCHHE MOSICHAIOLLIUE CXEMBI | [TOSICHAIOIIUE MOSICHSIIOIINE PUCYHKU
MOSICHSIOIIIUMHU Y PUCYHKH PUCYHKHU U CXEMBI (A CXEMBI TOYHO U
cXeMamu, HCGpG)KHO uc KOPPEKTHO U AKKypaTHO, paCKpbIBas
pHUCYHKaMHU U onOKkaMu IIOHSITHO TMMOJIHOTY YCBOCHHBIX
npuMepaMu 3HAHUI
Hesepno uznaraer u | [lomyckaet I'pamotHO U, 1O I'pamOTHO 1 TOYHO
WHTEPIIPETUPYET HETOYHOCTH B CYILECTRY, W3JiaraeT 3HaHus,
3HAHUS U3JI0KEHUU U W3JIaraeT 3HaHUs | JeJaeT
UHTEpIpETAuN CaMOCTOSITEIIbHbIE
3HAaHUH BBIBOJIbI

Ornenka c)opMHUPOBAHHOCTH KOMIIETESHIIMH 110 IMOKA3aTeNII0 Y MCHMS.

Kputepuit YPOBEHb OCBOEHHS U OLICHKA
2 3 4 5

YMenue pemaThb He ymeer pemath Homnyckaet YmMeer pemartsb bezommbo4HO peraer
CTaHJIapTHBIE CTaHJIapTHBIE HETOYHOCTH B CTaHJapTHBIE CTaHJapTHBIE
npodeccronanbHbIe | MPOQECCHOHANBHBIE | PEIICHUN npoeccuoHanmbH | TMpodeccHoHaTbHBIE
3aJauu ¢ 3aJ1a4M ¢ CTaHIAPTHBIX bI€ 3a/1a4M C 3a/1a4u ¢
MIPUMEHEHUEM MIPUMEHEHUEM npodecCHOHAIBHBI | IPUMEHEHUEM MIpUMEHEHUEM
MIPUHIUIIOB npuHnumnos OOIT X 3a71a4 C npuHnunos OOII | npurnunos OOIT
00BEKTHO- MPUMEHEHUEM
OPUEHTHUPOBAHHOTO npuHuunos OOIT
IPOrpaMMHUPOBaHUs




VMmenune
HCII0Ib30BaTh
TEOpPETUUYECKHUE
3HaHUS IpU
JIEKOMITO3HITAH
3a7a4 NpeIMETHON
obnacTu

He ymeer
HUCIOJb30BATh
TEOPETUYECKUE
3HAHUA JJI1
BBIOOpA METOIMKHU
peuieHus
po¢eCCHOHATBHBI
X 3az1a4

VMeeT BBITTOJIHATH
OO 1eKOMITO3ULIHIO
IPEAMETHOU
obmacTu, HO
3aTpyIHSAETCS
MIPOCKTHUPOBATH
MOCIICAYIOIIHE
pelieHusl.

YMeeT BBIIOJHATh
00
JIEKOMIIO3HIINIO
NIPEAMETHOU
00/1aCTH, MOXKET
BBITIOJTHSATh
MIPOEKTUPOBaHNE
MOCTIETYIOLIETO
peleHus 3a1a4m,
HO 3aTpyTHACTCS
MIPUMEHSATH
OOIIETIPUHSTHIC
MIPaKTHUKHU TPH
pa3paboTke
CHCTEM, TaKue Kak
SOLID, DRY,
ITatTepHsl
MIPOCKTUPOBAHUS
U 1ap.

YMeeT npuMeHsITh
TEOPETUUYCCKUE
3HaHUS B IOJIHON
Mepe NpU PEIICHUN
3amaq
MPOCKTUPOBAHUU U
peammzanuu OO
CUCTEM

Onenka chopMUPOBAHHOCTH KOMITETEHIINI O MoKa3zaTesto HaBbIKy.

Kpurepuit YpOBEHb OCBOCHHS U OLICHKA
2 3 4 5

Bianenue naBeikoB | He Bnageer He nocrarouno Bnaneer [Ipodeccnonansro
MIPOEKTHPOBAHUS HaBbIKaMHU XOpOUIO BiaJeeT HaBBIKaMU BJIa/ieeT HaBBIKaMU
00BEKTHO- MIPOEKTHUPOBAHUS HaBBIKAMHU MIPOCKTUPOBAHUS | HPOCKTHPOBAHUS
OPHUEHTHPOBAHHBIX | MPOrPaMMHBIX MPOEKTUPOBAHUS MIPOrpaMMHBIX MIPOrpaMMHBIX CUCTEM
CUCTEM CUCTEM npu pazpaboTke CUCTEM

MPOrpaMMHOTO

o0ecnieyeHust
Bnanenusa He moxer He nocratouno He nocrarouno KauectBenno
HaBbIKaMH OIEHKH U | BBITIOJHUTH KayeCTBEHHO KayeCTBEHHO BBITIOJTHSIET OLIEHKY U
BBISIBIICHUS JEKOMITO3HULIUIO BBITOJIHSIET BBINOJIHSIET BBISIBJICHUS
TpeOOBaHMIA K MpeIMeTHON WCCIIEIOBAHUS WCCIIEIOBAHUS TpeOOBaHMIA K
pa3paboTke 00JIaCTH HU B KAKOM | OOBEKTOB 00BEKTOB paspaboTke
IIPOTPaMMHOI0 BHUJIE. MpeIMETHON po()eCCUOHAIBHOM | TPOrPaMMHOTO
MPOAYKTA. obnacth, a Tak)Kke  |IEATENBHOCTH, NpOIyKTa

He Ka4eCTBEHHO JOMYCKaeT U

MIPOU3BOANT UCTIPaBIISET

BEISIBIICHUE omnoOKu

TpeOOBaHMIA K CaMOCTOSITETIHLHO

pa3pabaThiBaeMoit

cucTeMe
CamocrosTensHOCTh | He MmoxeT Beimonnser [Ipu BemmonHennn | CaMOCTOATENHHO
BBITIOJTHEHUS CaMOCTOSITEITHHO WCCIIETOBaHUA WCCIIeTIOBAHMS BBITIOJTHSIET
WCCIIeIOBAHNHN BBITIOJTHSTH 00BEKTOB 00BEKTOB WCCIIEIOBAHUS
00BEKTOB HCCIIEIOBaHUS npodeccuoHanbHON |[podeccHoHanbHOM | 00BEKTOB
npodecCUOHANBHONW | 0OBEKTOB JIEATENIBHOCTHU C JESTeTbHOCTH npo¢ecCHOHATBHOM
JEeSTeTbHOCTH po¢)eCCHOHANBHON | TTOCTOPOHHEH uHorzaa Tpedyercst | IesTeIbHOCTH

JeSTeTbHOCTH MTOMOIIIBIO ITIOCTOPOHHSIS

IIOMOIIb




6. MATEPUAJIbHO-TEXHUYECKOE
N YYEBHO-METOJIUYECKOE OBECIIEYEHHE

6.1. MaTepuajibHO-TEXHHYECKOE 00ecreyeHHe

Ne HaumenoBanue crieruanbHbIX oMeleHut 1 | OCHAIIEHHOCTh CIENUaTbHBIX TOMEIICHUN 1
MOMEIEHUH JIJIs1 CAMOCTOSITENIbHOM paboThI MOMEIIEHUI 1711 CAMOCTOATEIbHOM paboThl
1 YyeOHast ayTUTOPHS JUI IPOBEICHUS Crenmanu3upoBaHHasi MeOelb.
JICKIIMOHHBIX 3aHSATUI MynbTHMeaMiiHAs YCTAHOBKA, YKpaH, T0CKH
2 YueOHast ayTUTOpHS AJIsl IPOBEACHUS Crneunanu3upoBaHHasi MeOeIb.
1a00paTOPHBIX 3aHATUN Komnbroteps! Ha 6a3e npoueccopos Intel nim
AMD.
3 YUuTanbHbli 3271 OMOIMOTEKH NSt Crienmanu3upoBaHHasi MeOeb.

CaMOCTOSATEIILHOM pa6OTBI

KOMHBIOTCpHaSI TCXHHKA, ITOAKIKYCHHAA K

CCTU MHTCPHET U UMCIOIIasaA NOCTYII B
3.]'[eKTpOHHO-O6paSOBaTeJ'ILHYIO cpeay

6.2. JInnieH3MOHHOE U CBOOOTHO PACTIPOCTPAHsIEMOE MPOrPAMMHOe o0ecrevYeHue

No HepequL JJUOCH3WOHHOI'O IIPOrpaMMHOIO PexBus3uthnl MMOATBECPIKAAOIICTO JOKYMCHTA
o0Oecrie4yeHus.
1 Microsoft Windows 10 KoprnoparusHast (Cornamenne Microsoft Open Value Subscription
V6328633 Cornamenue aefictsutensHo ¢ 02.10.2017
o 31.10.2020). Jorosop noctasku 110
0326100004117000038-0003147-01 ot 06.10.2017.
2 Microsoft Office Professional Plus 2016 (Cornamenue Microsoft Open Value Subscription
V6328633 Cornamenue aerictsutensHo ¢ 02.10.2017
mo 31.10.2020). Joroop moctasku [10
0326100004117000038-0003147-01 ot 06.10.2017.
3 Kaspersky Endpoint Security «CrangapTHbiii Cy6nunensnonusiit gorosop Ne 102 ot 24.05.2018.
Russian Editiony. Cpok seiictBust nutien3uu 10 20.07.2019
4 Wurerpuposannas cpena pazpadorku Microsoft JInnensuonnsit norosop Ne 63-14x ot 2.07.2014
Visual Studio
5 Cpenst mporpammupoBanus Free Pascal, Dev C++ CBob6oxaHO pacnpocTtpansemoe [10 coriacHO yCIIOBHSIM
i CodeBlocks JIMIIEH3UOHHOTO COTJIAIIEHUS

6.3. I[lepeyenn yueOHBIX U3TAHUH U Y4eOHO-METOAUYECKUX MATEPHAJIOB
Crpayctpyn, b. S3bik mporpammuposanust C++/ b. Ctpayctpym ; nep. ¢ anri.: C.
AnncumoB, M. Kononos ; pen.: @. Anapees, A. Ymakos. - Cren. uza. - Mocksa
: BUHOM, 2005. - 1098 c.

baxenosa, U. 10. Beenenue B nporpammupoBanue : yueoHoe nocodue / U. 1O.
baxenora, B. A. CyxomnmuH. — 3-¢ u3a. — Mocksa : IHTepHeT-YHHUBEpCUTET
Nudopmarnmonnsix Texnomornit (MHTYUWT), At ITu Ap Menna, 2020. — 326 c.
[2nexTponnsIit pecypce].

JleonenkoB, A. B. OO0bEKTHO-OPUEHTUPOBAHHBIA AHAIU3 U MPOCKTUPOBAHUE C
ucnions3oBanueM UML u IBM Rational Rose : ydyeObHoe mocobue / A. B.
JleonenkoB. — 3-e u3a. — Mocksa : UntepHeT-YHuBepcuter MHPopManmoHHbIX
Texnomoruti (MHTYUT), Aii [Iu Ap Menua, 2020. — 317 C. [DneKTpoHHBIH
pecypc].

Metiep, b. TlouyBcTByi#t Kitacc. YuumMcst IporpaMMUpPOBATh XOPOIIIO ¢ 00BEKTaMHU
Y KOHTpakTamu : yueOHuk / b. Meiiep ; mon penakuumeii B. A. bunura. — 3-e uzn.



9.

—Mockaa: NHutepueT-YHUuBEpCcUTeT NupopManinoHHBIX Texnonorun
(MHTYWUT), Aii [Tu Ap Meaua, 2020. — 775 . [DnexkTpoHHbI# pecypc].

Xope II. b. TexHonorun 0OBEKTHO-OPUECHTUPOBAHHOTO MPOTPAMMHUPOBAHUS :
yuae0. nmocooue / I1. b. Xopes. — 2-e uzn., crep. — M. : Akanemus, 2008. — 448 c. —
(Briciiee podeccronanbHoe oopazoBanue). — ISBN 978-5-7659-5262-5
Kaydman, B. III. S3piku nporpammupoBanust. Konnenmuu u npusiuns / B. 111.
Kaydman. — 2-e uzn. — Capartos : [Ipodobpazosanue, 2019. — 464 c.

Jlante B. B. C++. O0BbeKTHO-OPUEHTUPOBAHHOE MPOrpaMMUPOBAHKE : yueO.
nocobue / B. B. Jlantes. - Cankt-IletepOypr : IINTEP, 2008. - 457 ¢

byua, I'. S3pixk UML. PyxoBonctBo momb3oBatens / I'. byu, JI. Pambo, A.
JI>xexo0coH. - 2-e u3., crep. - Mocksa : JIMK npecc, 2004. - 428 c. - (O6bekTHO-
OPUEHTUPOBAHHBIE TEXHOJOTUH B TPOTPAMMHUPOBAHUN ).

®aynep, M. [11aG10HBI KOPHIOPATUBHBIX MPUIIOKEHUI : Tiep. ¢ anrd. / M. daynep;
npu yuactuu Jl. Paiic [u gp.]. - Mocksa : Bunbesamc, 2010. - 543 c.

10.Meiiep, b. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS : yUeOHUK / b.

Meiiep. — 3-e uzn. — Mocksa : MaTepHeT-YHuBepcuter MHPOpManmoHHbIX
Texuonoruit (MHTYUT), Aii I[Tu Ap Menua, 2021. — 751 C. [DneKTpoHHBIH

pecypc].

11.®punman, A. JI. S3sixk nporpammupoBanus C++ : yue6Hoe mocobue / A. JI.

Opunman. — 3-e u3g. — Mocksa : UnTepHet-YHuBepcurer MHdopmMamoHHbIX
Texunonormit (MHTYUT), Aii [Tu Ap Menua, 2021. — 217 c. [DneKTpOHHBIIA

pecypc].

6.41lepeyeHb HHTEPHET pPecypcoB, MPo(ecCHOHAIBHBIX 0a3 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

Onextponnas 6ubmmoreka (Ha 6aze ObBC «bubnuoTex») — Pexum moctyma:
http://ntb.bstu.ru
OnextpoHHo-OmOmmoteynass cucrtema IPRbooks — Pexum  nmocryma:

http://www.iprbookshop.ru

DNeKTpOHHO-OMONIMOTEeYHass  cucTeMa  «YHUBEpCUTETCKass  OumOnmoreka
ONLINE» — Pexxum moctyma: http://www.biblioclub.ru/

Hoxymenrarus o Visual C++. — Pexxum gocrtyna: https://docs.microsoft.com/ru-
ru/cpp/

QT Creator. — Pexxum nocryna: https://www.qt.io/



7. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBI

PaGouas mporpamma yTBepkaena Ha 20 /120 Y4EOHBIN TOJ

0e3 U3MeHeHH / ¢ U3MCHCHUAMMU, JOITOJIHCHUAMN

[TpoToxon Ne 3acenanus kadeapsbl OT « » 20 r.

3aBeayromuii kadeapon

noamucs, DO

JMpeKkTop MHCTUTYTA

noanuck, PO



