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1. I'Iepequb nnaHMpyembIX pe3ynbraTtoB 06yqe|-|m| no gaucuunninuHe (MOAanO), COOTHECEHHbIX C
nnaHnpyemMbiMu pe3ynbrataMmn OoCBOEHUA o6pasoBaTeanoﬁ nporpamm

YHMBepcaanble KomMnetTeHUnun

Tabnuuya 1
HanmeHoBaHue
KaTeropum Kop HaumeHoBaHue Koa v HaumeHoBaHue nHgukaTopa Pe3ynbTatbl
(rpynnbi) KOMNeTeHuumn KOMMNeTeHuuun BOCTUXKEHUSA KOMMNEeTeHLUN obyyeHuns
KOMneTeHLun
He NpeaycMOTpPeHbl y4eOHbIM NIaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Kon HaumeHoBaHue Ko n HaumeHoBaHue nHanKaTopa AOCTUXKEHUSA PesynbTathbl
KOMMeTeHUMH KOMMeTeHLMU KOMneTeHuun oby4yeHus
He NpefyCMOTPEHbI y4eOHbIM NN1aHOM
MpodeccnoHanbHbIe KOMMNEeTeHUUN
Tabnuua 3
Koa w HanmeHoBaHue
Kon HanmeHoBaHue
KOMNeTEHLMM KOMNETeHLMU MHAUKaTOpa AOCTMKEHUA Pe3ynbTatbl 06y4eHus
KOMNeTeHuUn
MK-2 CnocobHocTb BbInonHATh | MK-2.3 Y2 MNK-2.3
NPOEKTUPOBaHKE U OnucbiBaeT 1 peanu3oBbiBaeT YMeTb: Co3aaBaTb UHTEPAKTMBHBIE MPOTOTUMbI
rpaduyeckmin gusamH noruky paboTbl 3ar1ieMEHTOB MHTepdenca
MHTEPaKTUBHbIX MHTepdenca nonb3osaTens, nx B3 MNK-2.3
Nonb30BaTENbCKMX B3aMMOCBSA3M 1 B3aumogencTausi ¢ | BnageTts: CnocobHOCTbI0 onucbiBaTb NOMUKY
UHTEepdencos y4eTOM BO3MOXHOCTEN LieneBbIX paboTbl anemMeHToB nHTepdenca, nx
nnatgopm B3aMMOCBS3b, B3aUMOAENCTBUE 1 BapUaHTbl
COCTOSHUW
MK-3 Cnoco6HocTb MNK-3.1 31MK-3.1
paspabaTbiBaTh MpoekTupyeT, paspabaTbiBaer, 3HaTb: MeToapl U cpeacTBa NPOEKTUPOBAHNS
nporpaMmMHoe ncnonb3yeT U JOKYMEHTUpyeT N JOKYMEHTUPOBaHNS NPOrpamMMHbIX
o6ecneyenue (M0), nporpamMmMHble MHTepPdENChI MHTEpdeEecoB
BKIoYasi WH(OPMaLMOHHBIX CUCTEM B2 MNK-3.1
NpOEKTUpOBaHue, Brnapetb: MpoekTnpoBaHMemM NporpammHbIX

OTNagkKy, NPOBEPKY
paboTtocnocobHOCTH 1
moamdukauuio MO

MHTEPdENCOB MHPOPMALIMOHHBIX CUCTEM

MNK-3.2
MpoekTupyeT 1 peanvsosbiBaeT
CTPYKTYpbI, 6a3sbl ¥ XpaHunuwa
JAaHHbIX

Y1 MNK-3.2

YMeTb: MNpuMeHsiTb MeToAbl U CpeacTBa
NPOEKTUPOBaHNS NporpamMmmMHoro obecneyveHus,
CTPYKTYpP AaHHbIX, 633 AaHHbIX, NPOrpaMMHbIX
MHTepgencos

MNK-3.4

Mcnonb3yeT TUMOBbIE PELLEHNSs U
OubnvoTekn ona peanvsauum
MHPOPMAaLMOHHBIX CUCTEM C
Yy4eTOM OCOOEHHOCTEN apXMTEKTYP
pasnnyHbIX Lenesbix nnaTdopm

34 MK-3.4

3HaTb: TvnoBble pelleHus, bubnmorekn
nporpamMMHbIX Moaynen, WabnoHb!, Knaccbl
06beKToB, Ucnonb3yemble Npu paspaboTke
nporpaMMHoro obecneyeHus

Y3 NK-3.4

YMmeTb: Micnonb3oBaTh cyllecTByoLWmME
TUMNOBbIE peLUeHs U LabnoHbl
NPOEKTUPOBaHNS NporpaMmmMHoro obecnevyeHns

MNK-3.5

MpousBoamnT oTnagky, cOOpKy n
npoBepKy paboTocnocobHOCTH
nporpaMMHoro obecrneyeHust

35 MNK-3.5
3HaTb: OCHOBHbIE NPUHUUMbLI OTNAAKK U
TECTUPOBaHWSI NPOrPaMMHbIX MPOAYKTOB

2. MecTo aucuMnnuHbl (MOAYINs) B CTPYKType obpa3oBaTefibHOM NporpaMmmbl

MecTo OuCUMNNVHBI B CTPYKType oGpasoBaTenbHOW MNporpaMMbl: YacTb, dhopmupyemMasi ydacTHUKamu
o6pa3zoBaTesibHbIX OTHOLLEHWA.

Tabnuua 4
Kop MpepwecTBylOWME MapannenbHoO ocBanBaemble n
ocnegyouwme AUCLUUNIINHDI
KOMneTeHUUn AUCLMNIUHBI OUCLUUNIIUHBI
MK-2 OcHoBbl HTML, CSS n JS; [MpakTnKo-OpUeHTUPOBaHHBLIN NMPOEKT;

MpoeKkTupoBaHMe YenoBeKo-
MalLLWHHOTO B3aVMOAENCTBUS

Mpoun3BoACTBEHHANA NpaKTHKa:
TexHonornyeckasi (MpPoOeKTHO-
TeXHonornyeckas) NnpakTuka;
KopnopaTueHble MHPOPMAaLIMOHHLIE
CUCTEMBI;

MpoekTnpoBaHne n paspaboTka
UHTepencoB NMHHPOPMaALIMOHHBLIX CUCTEM,;
KoHuenTyanbHoe NpoeKkTupoBaHue un
ynpasneHue pa3paboTKon




NHOPMAaLMOHHBIX CUCTEM;
[lokymeHTUpoBaHme MHPOPMAaLMOHHbIX
cuctem;

HagexHocTb 1 oLeHKa kavecTBa
NHMOPMAaLMOHHBIX CUCTEM;
lMponssoacTBEHHasA npakTyka:
npeaanniomMHas NpakTuka;
Jkcnnyataums MHPOPMaLIMOHHBIX CUCTEM

MK-3 OdoucHoe
nporpaMmmMmupoBaHue u
3MEeKTPOHHbIE hopmaThl

[aHHbIX

OcHoBbl HTML, CSS 1 JS

MpaKTMKO-OPMEHTUPOBaHHbIN MPOEKT;
MpoekTnposaHune n paspaboTka ceTeBbIX
NPUIOXEHWI;

MpoekTnposaHve 6a3 1 xpaHunuLy,
OaHHbIX;

MponssoacTBEHHasA NpakTyka:
TexHonornyeckas (MpoeKkTHo-
TexHomnornyeckas) NpakTuka;
KoHuenTtyanbHoe NpoekTMpoBaHue v
ynpasneHne pa3paboTkow
NHOPMAaLMOHHBIX CUCTEM;
[lokymeHTupoBaHne MHPOPMaLMOHHBLIX
cucTem;

MpoekTnpoBaHue n paspaboTka
NHTEpdENCoB MHPOPMALIMOHHBIX CUCTEM;
KopnopaTneHble MHOPMaLMOHHbIE
cucTeMmsl;

MaTemaTtunyeckune OCHOBbI MOAENMPOBaHUS
NHOPMAaLMOHHBIX CUCTEM;
MogaenuposaHue MHPOPMaLMOHHbIX
NpoLEeCCoB U CUCTEM ;

MpombiluneHHas aneKTpoHMKa un
pob6oToTEXHMKA;

Okcnnyartaumsa MHOPMAaLMOHHBIX CUCTEM;
lMpon3BoAcTBEHHas NpakTuka:
NpeaanniIoMHas NpakTuka

3. 06beM QUCLUNIUHBI B 3a4eTHbIX eAUHULIAX C yKa3aHUeM KoNnu4yecTBa akafJeMUyeckux 4acosB,
BblAeNeHHbIX Ha KOHTaKTHYI0 paboTy o6Gy4aromxcs ¢ npenogaBaTenem (No BuaaM y4yebHbIX 3aHATUN) U Ha
caMocTosTernbHyl pa6oTy o6y4arolmxca

Tabnuua 5
Bup yueb6HOM paboThbl Bcero yacoB Kypc 2
AyautopHas KoHTakTHasa paboTa (Bcero), 12 12
B TOM yucne:
NEeKUMOHHble 3aHaTus (J13) 4 4
nabopatopHble pabotsl (JIP) 0 0
npaktudeckue 3anatus (M3) 8 8
BHeayauTopHasi KOHTakTHas paboTa, KCP 5 5
CamocTtosiTenbHas pa6oTa (Bcero),
B TOM YuUcrne: 154 154
NoAroToBKa K NPakTU4ecknuM 3aHATUAM 77 77
CaMOCTOSITENIbHOE N3yYeHe MaTepuana (KOHCMEKT) 77 77
dPopmbI TeKyLLLero KOHTpons ycneBaeMocTu [ Bonpochkl k ycTHOMyY onpocy Bonpockl k ycTHOMY onpocy
PopMbl NPOMEXYTOYHOM aTTeCTaLUm 3K3aMeH 3K3aMeH
KoHTponb 9 9
UTOrO: yac. 180 180
UTOIO: 3.e. 5 5

4. Cop,ep»(al-me AUCUUNTINHDbI, CTPYKTYpUpoBaHHO€e No TeMam (pasp,enaM), C YKazaHuem oTBegeHHOro Ha
HUX Konn4yecTtBa akageMn4yeckux yacoe n snaoB y‘-leﬁHle 3aHATUIA

Tabnuua 6
Ne HavmeHoBaHMe paagena Buabl y4eGHOWM Harpy3ku U nx prAOEMKOC;b, Yyacbl
pasgena AUNCLUUNTUHBI n3 NP n3 CPC KCP OHT- Bcero
ponb YyacoB
1 OcHosbl OOI1 2 - 4 77 2 5 90
2 MporpammupoBaHue Ha Qt 2 - 4 77 3 4 90
WToro: 4 0 8 154 5 9 180




4.1. CogepxaHue NeKLUMOHHbIX 3aHATUN

Tabnuua 7
Ne HanmeHoBaHMe CopepxaHue nekuum . Kon-
n3 pasnena Tema nekuum (nepeyeHb OUOaKTUYECKNX eQUHUL: BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
Kypc 2
1 | OcHosbl OO O6bekTHo-opreHTupoBaHHoe | KpaTkuini 0630p OCHOBHBIX NapagurmM NporpamMmmMmpoBaHus. 2
nporpaMmmMupoBaHune OcHoBHble npuHumnbl OOM. AGCTpaKkTHbIE TUMbI AaHHbIX.
2 0630p uctopun. O63op HacTpoek cpeabl Qt Creator. 2
MporpammupoBaHune | 3HakomcTso ¢ Qt. dannbl npoekta. Komnunsuusa npoekra. BeiBog
Ha Qt KoHconbHbIn npoekT Qt coobLeHun
WUtoro 3a kypc:| 4
WUtoro:| 4
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
PKaHue n TOpHOM Tbl Kon-
Ne | HanmeHoBaHue HanmeHoBaHue Conepxanme naboparopro paﬁo. 0
9 (nepeyveHb OnaaKTUYeCKnx eauHmL; BO
npP pasgena na6opaTtopHowu pa6oTbl
paccMmaTpuBaembIX NOATEM, BONPOCOB) yacoB
He NpefyCcMOTPEeHbI y4eOHbIM Nf1IaHOM
4.3. CoaepXaHne NpakTU4YECKUX 3aHATUN
Tabnuya 9
CopepxaHue NpaKkTU4eCcKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
(NepeyeHb OnaaKTUYECKNX eauHuL; BO
n3 pasgena 3aHATUA
paccMaTpvBaeMbIX NOATEM, BONPOCOB) yacoB
Kypc 2
1 CTpyKTypbl (MOBTOpPEHME) CospgaHue, 3anonHeHne, coxpaHeHne, obpaboTka 2
OcHosbl OO
Knaccbl n 06bekThl CospgaHue knacca, co3gaHne o6beKToB Kracca.
2 | OcHosbl OOl Knacc, kak obnactb JocTyn k nonsm o6bekToB knacca B obnactu public. 2
BMOUMOCTU
3 KomnunsaTtop gcc u MN3yyeHne ocHoB paboTbl C MHTErPUPOBAHHOW CPeaon 2
MporpamMMipoBaHie WHTerpupoBaHHas cpega Qt paspaboTkn Qt Creator 5 5
ha Qt Creator CospgaHue 1 cbopka npocTeiLlero ogHogamnnoBoro
OpHodainosble NPOEKTbI NnpoeKTa B KOMaHAHOW CTPOKe
4 | MNporpammupoBaHue | MHorodarinoBble NPOeKTbI Pa3paboTka npoekTa 13 HeCKOmbkMx harinos 2
Ha Qt
Utoro 3a kypc:| 8
Wtoro:| 8
4.4. CopepxaHne caMoCTOSITeIbHOW paboThl
Tabnuya 10
- CopepxaHue caMOCTOATEeNIbHOW paboThl Kon-
Ne HanmeHoBaHue Bup camocTositenbHomM .
(NepeyeHb AnaaKTUYECKUX eauHuL; BO
n/n pasgena paboTbl
paccMaTpuBaeMbIX NOATEM, BONPOCOB) yacoB
Kypc 2
1 | OcHoBbl OOI NOAroTOBKA K NMPaKTUYECKUM MpownsBogHble knacchl U 06paboTka UCKMIYUTENBHBIX
3aHATUAM cuUTYyauun 77
MporpammupoBaHve CrpykTypa npoekta. OcHoBHbIe Tvnbl Pa3paboTka
Ha Qt NPUNOXEHUI C rpadnyecknm nHTepgencom
2 | OcHoebl OOl CaMoCTOATENBHOE U3yYeHne Knaccbl 1 meTogbl
MporpammupoBaHune | mMatepuana (KOHCNeKT) Crtpyktypa npoekta. OCHOBHbIE TUMbI 77
Ha Qt
Utoro 3a kypc:| 154
Wtoro:| 154

5. MeToaunyeckne ykasaHuA Ans oby4yarowmxcsa No 0CBOEHUIO ANCLUNIIUHBLI (MOAYIS)

Mepen Havanom nekuumn obyyarowumcs coobliaeTcda Tema nekumu,

MeToaunyeckue ykazaHus npu paboTte Ha nekuum
[o nekumn cTygeHT AOSKEH MPOCMOTPETb Y4eOHO-METOONYECKYIO U HayYHY0 NuTepaTypy Nno TeMe nekumm
Ans Toro, 4YTobbl UMETL NpeacTaBneHne o npobrnemax, KoTopble OyAyT NOAHATHI B NEKLUN.

nnaH, BOMNpPOCHI,

nognexatwne

pacCcMOTpeHno, [0BOOAATCA OCHOBHble IUTepaTypHble WCTOYHUKWN. Becb y‘-le6HbIl71 martepuan, coobLaeMblin
npenogaBartenem, OOJIKEeH He MPOCTO NpoCnywunBaTbCA. OH pomkeH ObiTb aKTUBHO BOCMNPUHAT, T. €. yChblllaH,
OCMBbICJ1€H, MOHAT, 3a(bI/IKCMpOBaH Ha 6ymare N 3aKkpenneH B NamMAaTn. |_|pI/ICTyI'IaF| K CnywaHuio HOBOIo yqe6Horo
MaTtepuana, none3Ho MbICNEHHO YCTaHOBUTbL €ro CBA3b C paHee U3yYeHHbIM. Cnens 3a TEXHUKOW YTEHUSA NeKunn




(aKLeHT Ha CcyllecTBEHHOM, MOBbILEHWE TOHAa, WU3MEHeHWe puTtMma, naysa u T. n.), HeobxoaMmo Bcnen 3a
npenogaBaTtenemM ymeTb BblAENATb OCHOBHblE KaTeropuu, 3akOHbl M ONpedensTb MX coaepxaHue, npobnemsl,
npeanonarate MX BO3MOXHbIE pelleHus, gokasatenbctBa WM BbiBOAbl. OcyllecTBnAs Takyio paboTy, MOXHO
3HaunTEeNnbHO 0bnerynte cebe nOHMMaHuMe Yy4ebHOro maTepwana, €ro KOHCMEKTUPOBaHWE U [JanbHerlee
n3yyeHue.

MeToguyeckue ykazaHUs Npu NOAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckne 3aHATMA MO AMCUMNIMHE NPOBOAATCS B UensX BblpaboOTKM MNpPaKTUYECKMX YMEHUR W
nprMobpeTeHnsi HaBbIKOB B peLleHn NpodecCcnoHanbHbIX 3a4au.

MogroToBka oby4YaloLErocst K NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BOMpocaM, pa3paboTaHHbIM ANd
Ka)XOoM Tembl MpaKTUYEeCKUX 3aHATUM u (Mnv) nekumi. B nmpouecce noaroToBKM K MPaKTUYMECKMM 3aHATUAM,
Heobxoammo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOSTENIbHOE N3yYeHNEe PEKOMEHAOBAHHON NUTepaTypbl.

PaboTta cTyaeHTOB BO BpeMsi NPaKTMYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3adaHuKi, KOTopble
BblgatoTcs obyvyallwmmcss B Hadane unu BO BpeMsa 3aHAaTUSA. Ha npakTuyeckux 3aHATUAX NpUBETCTBYETCA
aKTUBHOE y4acTue B 06CYyXAEHUMN KOHKPETHbIX CUTyaLuin, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWUA HAaXOo4WTb
Hanbonee aPPEKTMBHbIE pPELLUEHUS MOCTABMEHHbLIX MPOGneM, yMeTb HaxoA4uTb MOMNE3HbIN AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHaATMW. Ha npaktudecknx 3aHaTuax obydarowmecs [OMKHbl yMeTb BblpaboTtaTb
onpeaeneHHble peleHns no o6o3HayYeHHon npobneme. B 3aBUCMMOCTU OT CMOXHOCTW npeanaraemMbiX 3agaHum,
uenen 3aHATUA, obLen NOAroTOBKM 0byvalowmuxca npenogasatenb MOXET MoAckasaTb 00yyaloLwmmcs anropmutm
pelleHns unuM nepBoe AeWCcTBMEe, NN ykasaTb obllee HanpaBneHue paccyxaeHun. MonyyeHHble pesynbTaThbl
obcyxaalTcsa ¢ No3nLUMiA X ageKkBaTHOCTU N 3PEKTUBHOCTU B PaCCMOTPEHHON CUTyauuu.

MeToauyeckue ykazaHusi o caMmoOCTOATeNIbHOM paboTte

OpraHu3aums caMocToATENbHOM paboTbl 0OYy4alOLMXCA OPUEHTMPYETCHA Ha aKTUBHbIE METOAbl OBMageHUs
3HaHMAMU, Pa3BUTME TBOPYECKNX CNMOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OOYyYEHNIO C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0by4yatoLLerocs.

CamocTtosaTenbHas paborta ¢ yyebHukamu, y4yebHbIMM MOCOOBUAMMW, HAYYHOW, CNPABOYHOW NUTEPaTypoOMU,
mMaTtepuanamm nepvoguyvecknx msgaHui u ViHtepHeta siBnsetca Haubonee addeKkTMBHbIM METOAOM MOMyYeHus
OONOMHUTENbHBIX 3HAHWWA, MO3BONSIET 3HAYMTENbHO aKTMBU3MPOBATb MPOLLECC OBNageHusa wuHdopmaumen,
crnocobcTByeT Gonee rnybokOMy YCBOEHMIO M3y4aemoro maTepuana. Bce HOBble MOHATMS NO u3yvyaemonm Teme
Heo6xo0OMMO BblyYMTb HaU3YyCThb.

CamocTosiTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NMpoLiecce ayaANTOPHbIX 3aHATUN;

® Ha NeKUnsaX, NPakTUYECKNX 3aHATUSX;

® B KOHTAKTE C NpenogaBaTenemM BHE paMOK pacnucaHus;

e Ha KOHCynbTaumsix Mo y4ebHbIM BOMpPOCaM, B X04e TBOPYECKMX KOHTaKTOB, MpWU NMKBUAALUN
3a[j0MMKEHHOCTEN, NPW BbINOMHEHUN MHAMBUAYANbHbLIX 3a4aHUA U T. 4.;

® B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpu BbINOMHEHUN 0By4YaoLWMMCH y4eOHbIX 1 MPaKTUYECKUX
3agav.

OddheKkTUBHBIM  CPEACTBOM  OCYLLECTBMEHMS OOy4alolMMCA CamMoCTOSTENbHOW paboTbl  siBNSAeTCA
3MNeKTpOHHas MHopMaunoHHo-obpa3oBaTenbHaa cpeda yHMBepcuTeTa, KoTopas obecnedymBaeTr JOCTynm K
y4ebHbiM nnaHaMm, paboyum nporpammam OUcCUuMnivMH  (MoZynew), NpakTuK, K W30aHWAM  SfEeKTPOHHbIX
BUBNNOTEYHBIX CUCTEM.

MeToanyeckue ykazaHusi Mo NOAroToBKe K yCTHOMY onpocy

CawmocTodATenbHaa pabota obyyaloLmxcs BKMYaeT MOATOTOBKY K YCTHOMY OMPOCY Ha CEMMHAapCKMX
3aHATUAX. [na aToro obyyarwmncsa nayvyaeT NekuMm, OCHOBHYIO M OOMOMHUTENbHYIO nuTepartypy, nybnukauum,
nHcpopmaumo n3 VIHTepHeT-pecypcoB. TeMbl U BONPOCHI K CEMUHAPCKUM 3aHATUSAM, BONPOCHI 4S9 CAMOKOHTPOS
AoBoasaTcs Ao obyvarowmxcs 3apaHee. OPDEKTUBHOCTb NOATOTOBKM 00YYaOLMXCA K YCTHOMY ONpOCY 3aBUCUT OT
KayecTBa O3HAKOMJIEHWUSI C PEKOMEHAOBAHHOW nuTepaTypoi. [nsa noarotoBKM K YCTHOMY OMpOCY HeobXxoammo
03HAaKOMUTbCS C MaTepuanom no Teme CeMuHap U obpaTUTb BHMMaHME Ha YCBOEHME OCHOBHbLIX MOHSTUN
N3y4yaemow TeMbl, BbIIBUTb HESICHblE BOMPOCHI U NogodpaTb AOMONHUTENbHYI NUTepaTypy ANs UX OCBELLEHWUS,
COCTaBWTb TE3MCbl BbICTYMNEHUSI MO OTAENbHbIM MpoGnemMHbIM acnektam. B cpegHem, noarotoBka K YCTHOMY
onpocy No 04HOMY CEMUHAPCKOMY 3aHATUIO 3aHMMAaeT OT 2 A0 4 YacoB

6. MepeyeHb yyebGHOM NUTepaTypbl U Y4eOHO-METOANYECKOro o6ecnevyeHus ansi CaMOCTOATENIbHOMN

paboTbl
Tabnuua 11
KHWXHbIN Jlntepartypa
Ne ABTOp(bl), HaUMEHOBaHWe, MeCcTO, roa U3aaHus qm:ﬁ"_"gKm) ans
n/n (ecnu ecTb, ykasaTb «rpuc») 3NEKTPOH. y4yeOHas c:nélg::;
pecype (3P) P

1. BykyHoB C.B., bykyHoBa O.B. OcHO8bI 06BLeKMHO-0pUeHMUPO8aHHO20

rnpoepammupoesaHusi; CaHkm-lNemepbypackuli 20cydapcmeeHHbiIl OP + +

apxumeKkmypHo-cmpoumernbHbil yHugepcumem, O6C ACB, 2017.- Pexum




docmyna: https://elib.samgtu.ru/getinfo?uid=els _samgtul|iprbooks||74339

2017.- Pexum docmyna:

Mansapos A.H. O6bekmHo-opueHMUpPo8aHHOE PoepPaMMUpPO8aHUE;
Camapckuli 2ocydapcmeeHHbIl mexHu4Yeckul yHusepcumem, 36C ACB,

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91772

oP

Pexwum goctyna:

Jinenupmn O.B. O6beKTHO-OpMEHTUPOBAHHOE MPOrpamMMNPOBaHKE;
HoBocunbupckuii rocyaapcTBeHHbI TexHUYeckuin yHueepcuteT, 2010.-

https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||44970

oP

HukonaeB E.N.O6beKTHO-OpUEHTMPOBaHHOE NporpaMMupoBaHue: yuebHoe
nocobue; Ceepo-KaBkasckui peaepanbHbi yHuBepceuteT, 2015.- Pexum P
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||62967

Hukonaes E.N. O6bEKTHO-0pNEHTMPOBAHHOE NPOrpaMMUPOBaHHUE:
nabopaTtopHbIi NpakTukyM B 2-x Yactax. Yactb 1; CeBepo-KaBkasckun
tenepanbHbl yHuBepcuteT, 2015.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||62966

oP

Hukonaes E.N. O6bekTHO-0preHTMpOBaHHOE NporpaMMupoBaHue:
nabopaTtopHbI NpakTMKyMm B 2-X YacTax. YacTe 2; CeBepo-KaBkasckui
depepanbHbIn yHuBepeuteT, 2015.- Pexxwvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els samgtul|iprbooks||63218

oP

Meviep b. O6BLeKMHO-0pUEHMUPOBAHHOE NPOoSpaMMuUposaHue U
npoepamMmHasi UHxeHepusi; IimepHem-YHusepcumem VIHbopMayUuOHHbIX
TexHonoeuti (MHTYUT), Ad lNu 3p Medua, 2019.- Pexum docmyna:

https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||79706

oP

HoBukoB 1.B. O6bekmHo-opueHmMuUpo8aHHoOe npoepamMmmuposaHue;
By3oeckoe obpasosaHue, 2017 .- Pexxum docmyna:
https://elib.samgtu.ru/getinfo?uid=els samgtul|iprbooks||64650

oP

+

Hocmyn obyyvarowuxcs k 9P HTb CamlTY (elib.samgtu.ru) ocywecmensemcsi mocpedcmeomM 371eKMpPOHHOU
UHGhopmayuoHHoU obpa3zosamesibHoU cpedbl yHugepcumema u catima HTE Caml TY o noeuHy u naporio.

7. NMepeyeHb MHOPMALIMOHHLIX TEXHONOIMI, UCNOSb3yeMbIX NPU OCyLUecTBNEeHUN o6pasoBaTenbHOro
npouecca no gucuunivHe (Mogyrnio), BKIo4Yasa nepevyeHb NporpaMMHoro oéecrne4yeHus

Mpy NpoBegeHUN NMEKUMOHHBIX 3aHATUA MCMOoNb3yeTcs MynbTumeauinHoe obopyaoBaHue. OpraHn3oBaHO
B3aumoencTBne oby4yalowerocs u npenogaBaTtens C WCMOMb30BAaHWMEM  3FEKTPOHHOM  MHEOPMALIMOHHON
obpasoBaTtenbHON cpedbl yHuBepcuTeTa.

MporpammHoe obecnevyeHue

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHusi
Ne NpaBooGnapartensb npoucxoxaeHus
HasBaHue (nMueH3noHHoe nnn cBo6oaHO
n/n (npousBoguTtens) (MHOCTpaHHoe mnu
pacnpocTpaHsaemoe)
OTEYECTBEHHOE)

1. |MakeT ohuCHbIX Mporpamm cBoboaHO pacnpocTpaHsemoe The Document Foundation WHOCTPaHHoe
LibreOffice

2. |MNakeT opu1cHbIX Nporpamm NULIEH3NOHHOE Microsoft WHOCTpaHHoe
Microsoft Office

3. |Adobe Reader cB0OOAHO pacnpocTpaHsieMoe Adobe Systems Incorporated WHOCTpPaHHoe

4. |CnpaBo4Ho-npaBoBas NNUEH3NOHHOE HMNO «BMWA» 0TeYeCcTBEHHOE
cuctema «KoHcynbTaHT
Mnwoc»

5. | AHTmBmpyc Kacnepckoro NVLEH3NOHHOE JlabopaTtopusi Kacnepckoro OTeYeCTBEHHOE

6. |Komnac-3D JNULUEH3NOoHHOoe ACKOH oTeyecTBeHHoe

7. | OnepauuoHHas cuctema NULEH3NOHHOE Microsoft WHOCTpaHHoe
Microsoft Windows

8. | OnepaumnoHHas cuctema cBOOOAHO pacnpocTpaHsiemoe The Linux Foundation WHOCTpPaHHoe
cemenctea Unix

9. |Anpekc.Bpaysep cBob0oaHO pacnpocTpaHsemoe Anpekc OTeYeCcTBEHHOEe

10. | ApxusaTop 7-Zip cB0OOAHO pacnpocTpaHsieMoe Igor Pavlov MHOCTpPaHHoe

8. MNMepeyeHb pecypcoB NH(POPMaALMOHHO-TENEKOMMYHUKaLMOHHON ceTu «AHTepHeT», npocheccnoHanbHbIX
6a3 AaHHbIX, MH(OPMALIMOHHO-CMPABOYHbIX CUCTEM

Tabnuuya 13
I:‘;:"_I HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1. | OneKkTpoHHO-6MGNMoTeYHas OneKTpoHHO-6MbnnoTeyHasa cucrema http://www.iprbookshop.ru/
cuctema IPRbooks
2. | OnekTpoHHO-6MbnnoTeYvHasa OnekTpoHHasn oubnunoteka Caml TY https://elib.samgtu.ru/
cuctema Caml ' TY
3. |eLIBRARY.RU HayyHas anekTpoHHas 6ubnuoTeka http://www.elibrary.ru/




9. OnucaHue maTepuanbLHO-TeXHM4YecKon 6a3bl, Heob6xoauMomn Ans ocyecTBeHUs o6pa3oBaTefibHOro
npouecca no gucuunsinHe

JleKuMoHHbIe 3aHATUA

Ayautopun ONd  NEKUMOHHbIX 3aHATUM  YKOMMMEKTOBaHbl MebBenbld M TeXHUYeCKMMn cpeacTsamu
obyyeHus, cnyxawumu Ona  npeactaBneHus  yyebHom uHpopmauumn  Gonbwown ayautopum  (Habopbl
AEeMOHCTpaUMOHHOro obopyaoBaHus (NPOEKTOpP, 3KPaH, KOMMbLIOTEP/HOYTOYK).

MpakTuyeckune 3aHATUA
AyouTopum  Onst  NpakTUY4ECKUX  3aHATUA  YKOMMMEKTOBaHbl  CheuvanusanupoBaHHON Mebenbto  ©
TEXHUYECKMMU cpeacTBamMm 00y4eHns (NPOeKTop, aKpaH, KOMMbOTEP/HOYTOYK).

CamocTtosTenbHas pabora

MomelweHns ans camMocTosiTeNibHOM paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWUKOMW C BO3MOXHOCTbIO
noakmnoyeHna Kk cetu «VIHTepHeT» M OOCTYNnoM K 3nEeKTPOHHOM WHOpMaLMOHHO-0bpa3oBaTenbHOW cpeae
CamlTY:

mMeToamyeckuii kabuHet (aya. 9);

KOMMbIOTEPHbIE Knacckl (aya. 6, 15).

10. ®oHA OLEHOYHbIX CPeACTB MO AUCLUNIIUHE

®oHO OUEHOYHbIX CPEeACTB ONs MPOBEAeHMS TEKYLIEro KOHTPOMA YCNeBaeMOCTW U MNPOMEXYTOYHOW
aTTecTauuv npeacrtaeneH B MpunoxeHun 1.

MOMHbIA KOMMEKT KOHTPOMbHBLIX 3adaHWi WM WHbIX MaTtepuarnoB, HEOOXOAMMBIX ANA OLEeHUBaHUS
pe3ynbTaToB OOYy4YeHWs MO AMCLUWMIIMHE, MpaKkTMKe XpaHuTcA Ha kadeape-paspabotumke B OymMakHOM U
3MEeKTPOHHOM BuUaE.



MpunoxeHwne 1

PoHA OLEeHOYHbIX cpencTB AnA npoBegeHUs TeKywero KOHTposnsa ycneBaeMoCcTn n I'IpOMe)KyTO‘-IHOVI
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Bbinyckarowan kadegpa
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1. NepeyeHb KOMNETeHLMN, UHOAUKATOPOB AOCTMXKEHUSI KOMMETEHUUI U NPU3HAKOB NPOSBNEeHUs
KOMMeTeHUUN (0ecKpUNTopoB), KOTOPLIMMY OOMMKEH OBnageTh oGyyaloWwmnincs B Xoae 0CBOeHUs
o6GpasoBaTenbHON NporpamMmmsbil

YHMBepcaﬂbele KomMnetTeHUunun

Tabnuua 1
HanmeHoBaHue
KaTeropum Kop HaumeHoBaHue Koa v HaumeHoBaHue nHgukaTopa Pe3ynbTatbl
(rpynnbi) KOMnNeTeHuumn KOMMNeTeHuumn [OCTUXKEHUSA KOMMNEeTeHLUN obyyeHuns
KOMNneTeHLun
He NpefyCcMOTPEHbI Y4eOHbIM NN1IaHOM
O6wenpodeccnoHanbHblie KOMNeTeHUUn
Tabnuua 2
Kon HaumeHoBaHue Ko n HaumeHoBaHMe nHanKaTopa AOCTUXKEHUSA PesynbTathbl
KOMMNeTeHLUn KOMMNeTeHLnn KOMMNeTeHuun obyyeHuns
He NpeAyCcMOTPEHbI y4eOHbIM NN1aHOM
MpoceccnoHanbHbIe KOMMNEeTeHUUN
Tabnuua 3
Kop HaumeHoBaHue | Kog n HaumeHoBaHMe MHOMKaTopa
Pe3ynbTaTbl 06y4eHuns
KOMNeTeHUuUn KOMMNeTeHLnn OOCTMXKEHUA KOMMETEHLUU
MK-2 CnocobHocTb NnK-2.3 Y2 MNK-2.3
BbIMONHATH OnwucbiBaeT 1 peanu3oBbiBaeT YmeTb: Co3aaBaTb UHTEPaKTMBHbIE MPOTOTUMbI
NPOEKTUPOBAHME N | NIOrMKY paboTbl 3NIEMEHTOB nHTepdeica
rpacpunyeckmmn MHTepdenca nonb3osaTens, nx B3 MNK-2.3
OvsanH B3aMMOCBS31 1 B3aMMOJENCTBUS C Bnagetb: CnocoBHOCTLIO OnuChIBaTb NOTUKY
WHTEPaKTUBHbIX y4eTOM BO3MOXHOCTEN LieNeBbIX paboTbl anemMeHTOB NHTepdelca, nx
nonb3oBaTenbCckMx | nnaTdopm B3aMMOCBS3b, B3aUMOAENCTBUE U BapUaHTbI
nHTEpdencos COCTOSHUWA
MK-3 Cnoco6bHocTb MNK-3.1 31T1K-3.1
pa3pabaTbiBaTb MpoekTupyeT, paspabatbiBaeT, 3HaTb: MeToabl u cpeacTBa NPOEKTUPOBAHUSA U
nporpammHoe ncnonb3yeT U JOKYMEHTUpyeT OOKYMEHTUPOBaHMSI NPOrpamMMHbIX MHTEpdencoB
obecneyenne (MO), | nporpaMmMHble UHTEPdENCHI B2 MNK-3.1
BKItOYasi WH(OPMaLMOHHBIX CUCTEM BnageTtb: MpoekTnpoBaHMem nNporpamMmmHbIX
NpPOEeKTUPOBaHe, MHTEPdENCOB MH(POPMALIMOHHBIX CUCTEM
oTnagky, nposepky |MK-3.2 Y1 MNK-3.2
paboTocnocobHocTM | [poekTupyeT 1 peanv3oBbiBaeT YmeTb: [NpuMeHsTe meToabl U cpeacTea
n Mmoamdpmkaumio CTPYKTYpbl, 6a3bl 1 XpaHunuwia NPOEKTUPOBaHNS NPOrpamMmmMHOro obecneyveHus,
rno AaHHbIX CTPYKTYP AaHHbIX, 633 AaHHbIX, NPOrpaMMHbIX

MHTepgencos

MNK-3.4

Mcnonb3yeT TUNoBbIE peLleHns n
OubnroTekn ona peanvsauum
MH(POPMALMOHHBLIX CUCTEM C YYETOM
0cobeHHOCTEN apXUTEKTYP
pasnunyHbIX Lenesbix nnaTgopm

34 MK-3.4

3HaTb: TunoBble pelleHns, bubnuoTtekn
nporpamMMHbIX Moaynen, wabnoHb!, Knaccbl
00BbEeKTOB, MCNoNb3yeMble Npu paspaboTke
nporpamMMHoro obecneveHusi

Y3 MNK-3.4

YMeTb: icnonb3oBaThk CyLLECTBYOLINE TUMNOBbIE
peLueHus u WwabnoHbl NPOEKTUPOBAHNUS
nporpaMMHoro obecneyeHusi

MNK-3.5
MpousBoamnT oTnagky, cOOpKy n
npoBepKy paboTocnocobHOCTH

nporpamMMHoro obecnevyennst

35 MNK-3.5
3HaTb: OCHOBHbIE NPUHUUMbLI OTNAAKK U
TECTMPOBaHUA NPOrPaMMHbIX MPOAYKTOB

Ma'rpuua COOTBETCTBUA OLLEHOYHbIX CpeaACcTB 3annaHNpoBaHHbIM pe3ynbTaTamMm oqueva

Tabnuua 4
Koa u OueHo4Hble cpeacTBa
nMHauKaTop Paspgen 1. Paspen 2. MpomexyTouHas
BOCTUKEHUA OcHosbl OOTM MporpammunpoBaHne Ha Qt aTTectaums
KOMMeTeHLMM BOMPOCbI K YCTHOMY Onpocy aK3aMeH
AK-2.3 Y2 K-2.3 Y2 K-2.3 Y2 K-2.3
) B3 INK-2.3 B3 IMK-2.3 B3 INK-2.3
MK-3.1 31 MK-3.1 31 MK-3.1 31 MK-3.1
B2 INMK-3.1 B2 IK-3.1 B2 INK-3.1
MK-3.2 Y1 TK-3.2 Y1 T1K-3.2 Y1TIK-3.2
nK-3.4 34 MNK-3.4 34 MNK-3.4 34 MNK-3.4
) Y3TIK-3.4 Y3T1K-3.4 Y3 TIK-3.4
MNK-3.5 35T1K-3.5 35TK-3.5 35T1K-3.5




2. TunoBble KOHTPOJbHbIE 3a4aHUs UMK UHble MaTepuarnbl, Heo6XoANUMbIEe AN OLEHKU 3HaHUW, YMEHUA,
HaBbIKOB U (UNK) ONbITa AeATENbLHOCTU, XapakTepusylowme npouecc (popMMpoBaHUA KOMMNETEHUUNA B Xoae
ocBoeHUA obpasoBaTenbLHON NporpaMmmbl

2.1. ®opMbI TEKYLLEro KOHTPONSA yCneBaeMoCcTu

MpomexyToyHasi aTTecTaums NpoOBOAUTCA B BMAE NMUCbMEHHONO/YCTHOrO Onpoca, TECTUPOBaHWUS U NpPeacTaBnseT
cobon oTBETHI Ha 2 BOMpOCa U BbINONIHEHNE TECTOBLIX 3a4aHUN.

MpuMepHbIN NepeyYeHb BONPOCOB K YCTHOMY Onpocy
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B uncne 4eTbIpéx OCHOBHbIX NapagurM NepeyvncnsatoT npoueaypHoe
1 nporpammMupoBaHune, CTPYKTypHOe NporpaMMmpoBaHme, 06beKTHO- OcHoBHble napagurMsl MK-3 2
’ OpWEHTMPOBAaHHOE NporpaMMmpoBaHmne, MyHKLMOHaNnbHoe nNporpaMMmMpoBaHUS.
nporpaMmupoBaHue
YeTbipe OCHOBHbIX NPUHLMNA 06 BEKTHO-OPUEHTUPOBAHHOTO
. OcCHOBHbIE NPUHUUMbI
2. nporpammMupoBaHusi: abcTpakums, MHKancynsaums, HacnegoBaHve, oon MK-3 2
NonMMopdn3M. )
ABCTpaKTHBIA TUM AAHHBIX — 3TO TUN AaHHLIX (HA6OP 3HaYeHUN 1
COBOKYMHOCTb Onepauui AN 3TuX 3Ha4YeHun), JOCTYMN K KOTOPOM
Y paumn A , ), Aocty pomy ABCTpaKTHbIe TUMbI
3. OCYLLIECTBNSAETCS TONbKO Yepe3 uHtepderic. Nporpammy, koTopas AHHBIX MK-3 2
ucnone3yeT AT[, HasbIBalOT KMIMEHTOM, a NporpamMmmy, B KOTOPOMN )
coepXuTcs cneumdurkaums sToro Tmna 4aHHblX — peanusauuen.
ObnacTb BMAMMOCTU NpefcTaBnsaeT YacTb NporpamMmel, B npegenax
KOTOPOW MOXHO Mcnonb3oBaTb 06bekT. Kak npaBuno, obnactb
4 BMAUMOCTM OrpaHm4mBaeTcs GNokom kofa, KOTOpbIV 3aKnovaeTcs B YTo Takoe obnacTb MK-3 2
’ durypHble ckobku. B 3aBucumocTun ot obnactu BuanMocTu BuammocTm B C++7?
co3gaBaeMble 06beKTbl MOTYT ObITb rnMobanbHbBIMK, NOKaNbHLIMK U
aBTOMaTUYECKUMMW.
ObbsABneHVe ykasbiBaeT YHMKaNbHOE MMSA CYLLIHOCTU, a Takke
CBeieHUs O ee Tune n Apyrux xapakrepucTtukax. B C++ Touka, B
5 KOTOPOI 00BABNSETCA UMS, IBMSETCH TOYKOMN, B KOTOPOW OHO Y10 Takoe o6bsABNEHNE B AK-3 2
’ CTaHOBMWTCH BUAMMbIM ANs KOMNUnATopa. Bl He MoxeTe cebinaTbes C++?
Ha yHKUMIO nnu Knacc, 06bABNeHHbIN No3gHee B 6noke
KOMNUAALNK.
KoHcTpykTop no ymon4yanwutio (aHrn. default constructor), B 06bekTHO-
YTto Takoe KOHCTPYKTOP Mo
6. OPVEHTNPOBAHHBIX A3blKax NMPOrPaMMMUPOBaHNSA — KOHCTPYKTOP, MOnYaHuio C++? MNK-3 2
KOTOPbI MOXeT ObITb Bbl3BaH 6e3 apryMeHTOB. y )
7 Mpwn Kaxxaom cosgaHnm HOBOro 06beKTa Krnacca Bbl3biBaeTCs Korga Bbi3biBaeTcA AK-3 2
) KOHCTPYKTOPp Kracca. KOHCTpYKTOp knacca C ++7?
C++ no3BonseT ykasaTb HECKONbKO (DYHKLMIA OQHOTO U TOTO Xe UMEHM
B 0OHOMN obnacTb. 3TN PYHKUMM HA3bIBAKOTCA NeperpyXeHHbIMN
8. yHKUMSMU Unn neperpyskamu. MNMeperpyxeHHble yHKUMKM no3sonstoT | Meperpyska yHKUUNA. MK-3
NpefocTaBnsATb PasnnyHble CEMaHTMKM Ans yHKUMU B 3aBUCMMOCTU
OT TUMOB W KONNYECTBA ero apryMeHToB.
Meperpy3ka onepaTopoB B NpOrpaMMMpOBaHnUM — OAMH M3 cnocoboB
peanusauun nonMMopdun3mMa, 3aKkno4arLLnncs B BOSMOXHOCTH
O[JHOBPEMEHHOTO CYLLECTBOBaHUSA B OHOW 06nactu BuanMocTu
9. AHOBP i A A Meperpyska onepaTopos MK-3 2
HECKOINbKMX PasnuyHbiX BapnaHTOB NPUMEHEHUS onepaTopa,
VUMEILLMX OOHO U TO XXE UMS, HO PasnuyanLwuxcs Tmnamm
napameTpoB, K KOTOPbIM OHW NPUMEHSIIOTCS.
1. BbiGupatoTcst TONbKO Te NeperpyKeHHble (0AHOUMEHHbIE) PYHKLMM,
ANs KOTOpbIX haKTUYeckne napameTpbl COOTBETCTBYIOT hopManbHbIM
MO KONMMYECTBY U TUNy (MPUBOSATCSA C MOMOLLBIO KaKMX-nnbo
yn mny (mpuson - Anroputm nowcka
npeobpa3oBaHunif).
2. insa kaxporo napameTpa MyHKUUK (OTAENBHO 1 NO oYepean) onTvMansHo
10. : 2 OTOXAECTBSIEMON MK-3 2
CTPOUTCH MHOXECTBO (DYHKLMIA, ONTUMANbHO OTOXAECTBASEMbIX MO
. yHKUMM ANs OAHOro
aTomy napameTtpy (best matching).
napametpa.

3. HaxoguTcsa nepeceveHne aTMX MHOXECTB:
- €CNY B HEM COAEPXKMTCS POBHO 0Ha (PYHKLMS — OHa U SIBNSieTCst
MCKOMOMN,




- €CN MHOXECTBO NYCTO UMK coaepXuT Bonee ogHON yHKLMUN,
reHepupyetcs coobueHme o6 oLwmnbke.

11.

HacneposaHne B C++ nponcxogunTt Mexagy knaccamv u umeet Tvn
OTHOLLEHMI «siBNsieTCs». Knacc, oT KOTOPOro HacneayoT, Ha3biBaeTcs
poanTenbCKUM (MNKn «6a3oBbIMY, «CyNepKIIaccoM»), a Kracc, KoTopbiv
HacrnegyeT, HasblBaeTCs JOYEPHUM (MU «NPOU3BOAHBIMY,
«MOAKNIaccoM»).

Kak paboTaet
HacnegosaHue?
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12.

YkazaTenb — 370 NepeMeHHasi, B KOTOPOW XpaHUTCA agpec namaTy
obbekTa. YkasaTenu LWMpoKo ncnonbaytotes Kak B C, Tak n B C++ ans
TPeX OCHOBHbIX Liene: ANs BblAeNeHns HOBbIX OOEKTOB B Ky4e,
nepegaya dyHKUMIA gpYrum PyHKLMAM

HT0 Takoe ykasatenm B C
H+7?
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13.

OTKpbITOE HacnegoBaHWe o3HavaeT «sBnseTca». Bee, yto
NPUMEHMMO k 6a3oBOMY Kraccy, AOMKHO ObITb NPYMEHNMO TaKxe 1
NPOU3BOAHLIM OT HEr0, MOTOMY YTO KaXAbl OOBLEKT NPOM3BOAHOIO
Kracca ABnseTcs Takke o6bekToM 6a30Boro knacca.

MmeHa B Npou3BOAHBIX Kaccax CKpbIBAOT MMeHa 13 6a3oBbixX
kraccos. [pyn OTKPLITOM HacneaoBaHWM 3TO BCeraa HexxenatesbHo.
Y106kl cAenaTth CKpbITble MMEHa BUAVMbIMUW, UCMONb3YWTe using-
ob6baBneHns Nnbo nepeHanpasnsoLne QPyHKLUN.

Mpasuna snammocTy Npu
HacnefoBaHWK.
MepekpbiTVEe UMEH.
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14.

YkasaTtenu MoxHoO npeobpasoBbiBaTh B X0[e Np1cBanBaHus,
VHULMAaNM3aLUmmn, CpaBHEHUS 1 BbIMOMHEHWS! OPYIVX BbIPaXEHUN.

MpeobpaszoBaHus
yKkasarenen.
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15.

BupTyanbHbI 4eCTPYKTOpP HEOBX0AMM, YTOObI M3GexaTb BO3MOXKHOWM
yTEeYKM PeCypCcoB UMK APYroro HEKOHTPONMPYEMOro NoBeaeHUs
06beKTa, B JIOrMKy paboTbl KOTOPOro BKIKYEH BbI3OB AECTPYKTOpa.

BupTyanbHblie
OEeCTPYKTOpbI.
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16.

BupTyanbHas yHKUMA — 3TO PyHKUMSA-YNEH, KOTOPYIO
npegnonaraeTcs nepeonpeaennTs B MPon3BOAHbIX knaccax. Mpu
CCbINke Ha 06BLEKT MPOM3BOAHOIO Kracca C NOMOLLbIO yKkasaTens unu
CCbINKM Ha 6a30BbIN KNAacCc MOXHO BbI3BaTb BUPTYanbHy0 YHKLMIO
ANs 3TOro 06beKTa 1 BbINONHUTL BEPCUIO (DYHKLIMN NPON3BOAHOTO
krmacca

YTo Takoe BUpTyanbHble
dyHKunn B C++7?
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17.

AGCTpaKTHbIN Knacc onpegensieT UHTepdeinc ans nepeonpeaeneHus
NPOU3BOAHBLIMM KNaccamu. YTo Takoe YncTble BUPTyarnbHble yHKLUN
(pure virtual functions)? 310 dyHKUMM, KOTOPLIE HE UMEIOT
onpepenexus. Lienb nogo6HbIX (hyHKUMI - NPOCTO onpeaennTb
dyHKUMoHan 6e3 peanusaumu, a peanu3auuio onpegenaT
NPOU3BOAHbIE KIacChbl.

AGCTpaKkTHbIe Knacchl.
YucTble BUpTyanbHble
dYHKUMN.
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18.

Mpu paboTe B Qt Creator Bbl HAXOANTECH B O4HOM U3 LLECTU
pexumoB: Hauano, MNpaeka, Otnagka, MNpoekTbl, Cnpaska 1 BbiBog.
MepekntoyaTenb peXnMoB No3BosieT BaM ObICTPO NepeknoYaTses
Mexay 3agavamu: pefakTupoBaHue, NpocMoTpa pykoBoacTea no Qt
Creator, HacTpolika cpeabl c6opku u T7.4. Havano - OtoGpaxaeT
3KpaH NpMBETCTBUS, NO3BONAS BaM ObICTPO 3arpyxaTb HeAaBHUE
Ceccun Unu oTaenNbHbIe NPOEKTbl. ATOT PEXMM Bbl YBUAMTE MpU
3anycke Qt Creator 6e3 ykasaHus knioyen KoMaHaHOW CTPOKU.
MpaBka - [NMo3BonseT BaM pegaktupoBaTtb hansbl NpoekTa n
ncxogHblx kogoB. BokoBasi naHenb crieBa NPeAoCTaBnseT pasnnyHbie
BUAObI ANA NepeMeLLeHns Mexay dannamu.

Otnagka - MNpepocTtaBnsieT pasnuyHble cnocobbl Ans npocMoTpa
COCTOSIHWS NporpamMmbl Npu oTnaake. [Ana onucaHns Kak
MCnonb3oBaTh 3TOT pexum cmoTpuTte OTnagka ¢ nomolbio Qt
Creator.

MpoekTbl - [03BONSAET BaM HACTPOUTb Kak MPOEKTbI AOMKHbI ObITh
cobpaHbl 1 3anyLieHsbl. o cnMckom NPOeKTOB eCTb BKNaAKW Anst
HacTpoek cObopkM, 3anycka n pegakropa.

CnpaBka - [NokasbiBaeT BCHO JOKYMEHTALMIO, 3apErMcTpMpOBaHHYHo B
Qt Assistant, Takyto kak gokymeHTaumo 6ubnmotekn Qt n Qt Creator.
BobiBog - [No3BoNnseT Bam npocMaTpmBaTh pasnnyHble AaHHbIE
noapo6Ho, Hanpumep, BbIBOA COOpKK, a Takke BbIBOS KOMNUATOPA U
nporpammbl. 3Ta MHOPMaLMsA TaKkke JOCTYMNHA B MAHENsX BbIBOAA.

O630p HacTpoek cpeabl Qt
Creator.
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19.

Brbnuoteka Qt npegocTtaBnseT HAabop KOHTEMHEPHBIX KNaccoB
obLero Ha3HauYeHusl, OCHOBaHHbIX Ha WabnoHax. 3Tu Knaccel MoryT
NCMNONb30BaTbCA ANA XpaHEHUS ANeMEHTOB OnpeaeneHHoro Tuna.
KoHTelHepHbIe Knacchbl - Kracchl ¢ HESIBHbIM COBMECTHbLIM
NCMONb30BaHWEM AaHHbIX, OHN peeHTepabenbHbl, 1 OHU
ONTMMMN3NPOBaHbI Ans 6eicTporn paboTkl, HU3KOro NoTpebneHns
namMaT U MMHUMAanbHOTO yBenu4yeHns koga (inline), pesynetar B
MeHbLLEeM ncnonHsaemom danne. Kpome Toro, oHM NoToko-6e3onacHbl
B CUTyauMsiX, A€ OHN UCNOMb3YITCH, KaK KOHTENHEPbI TOMbKO Ans
YTEHWs, BCEMU MOTOKaMU, UCMONb3yeMbIMU AN JOCTYNa K HAM.

KoHTelHepHble knacchl B

Qt
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20.

310 - Hanbonee YacTo NCNOMb3yeMbli KOHTEMHEPHbIM krnacc. OH
XPaHUT CMNCOK 3Ha4YeHu 3agaHHoro Tuna (T), AoCTyN K KOTOPbIM

ocyLlecTBnseTcs no uHaekcy. BHyTpu, Qlist peanusoBaH ncnonb3ays

Cnucok obLero
HasHa4yeHus QList.

MK-2




MaccuB, rapaHTUPYHOLLMIA ObICTPLIV AOCTYN K 3NIeMEeHTaM Mo UHAEKCY.
OnemeHTbl MOryT ObITb JOOaBMneHbI B 1060 13 ABYX KOHLOB CMMCKa
ncnonb3ysa QList::append() n QList::prepend(), unv oHn moryT 6bITb
BCTaBIieHbl B cepeamnHy ucnonb3ys QList::insert(). QList Hanbonee
ONTUMMN3NPOBAHHBIN, YeM ApYrue Knaccbl-KOHTENHEpPbI, YTOObI
pa3BepTbIBaTbCA B HACTONBKO MarneHbKWUI KO HACKOMbKO 3TO
BO3MOXHO B UcnonHsemom cpavine. QStringList ynacnegosaH ot
QList<QString>.

MpepocTtaBnseT crnoBapb (accoumMaTMBHOE MHOXECTBO), KOTOPbIWA
XpaHWUT COOTBETCTBUSA Krtoden Tuna Key v 3Hadennii Tuna T. QMap
XpaHWT AaHHble, YyNOpsiA0YEHHbIE MO KMHYy; eCru NopsaoK HE UMeeT
3Ha4veHus, To knacc QHash paboTtaet BbicTpee.

21.

cnosapb (QMap)

MK-2

MmeeT noutun Takom xe API, kak n QMap, Ho npepgocTasnseT

22. | 3HauuTenbHo 6onee GbicTpbIN Nonck. QHash xpaHWUT cBOU AaHHbIE B QHash<Key, T>

Npon3BoJIbHOM nopdagke.
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BuaxeTbl — 3TO «CTpoMTEnNbHbIE BNOKU» ANA co3aaHus
nosib3oBaTENbCKOro MHTepderica. BusyanbHble 06bekTbl Ha hopme,
TaKme Kak KHOMKWU, METKU, MONs, MEHIO, PacKpbIBaOLLMECS CMUCKU U T.
4. BupxeTbl moryT otobpaxatb AaHHble U MHGOPMaLMO O
COCTOSIHMM, NONY4YMTb BBOA OT NOMb30BaTenNs U NPeaoCTaBnsaATb
KOHTEWHEP O11a APYrMX BUOKETOB, KOTOPbIE JOIMKHbI ObITh
crpynnupoBaHbl. BuaxeT, He BCTPOEHHbIN B pOAUTENBCKUIN BUOXKET,
Has3bIBAeTCH OKHOM.

23.

BuaxeTtbl B Qt
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KoMNOHOBKM - aneraHTHbIN U TMOKUIA cnocob Ans aBToMaTUYeCcKoro
pasmMeLlleHna 0O4YepPpHUX BUOXKETOB BHYTPU KOHTenHepa. Kaxabin

24. BUIAXKET coobLuaeT KOMMNOHOBLLKKY CBOU Tp66OBaHVI9I K pasmepy KomnoHoBKku

nocpeacTBom cBoMCTB sizeHint u sizePolicy, a KOMNOHOBLUMK
COOTBETCTBEHHO pacnpenensier 4OCTYNHOe NPOCTPaHCTBO.

MK-2

Kaxabl 13 BuaXeToB, MoOMeLLaeMbli Ha hopmy, AOMKeH ObiTb
pa3MelLieH B Hy>KHOM MeCTe U C COOTBETCTBYIOLLIMMW pasmepamm.
BuaxeTbl, pa3Mepbl KOTOPbIX MPeBbILLAT pasmep dopmbl, MOTyT
CHabaTbCs NorocaMmu NPOKPYTKK, YTOOLI Nonb3oBaTenb MoOr
npocmoTpeTb Bce ero cogepxumoe. Qt npegoctaBnaeT TpU OCHOBHbIX
cnocoba ynpaBsneHus pa3meLleHneM NogYNHEHHbIX BUOXETOB Ha
dopme: abcontoTHOE NO3ULIMOHMPOBAaHWE, PYYHOE yrpaBneHue
pasMeLLeHMEM N MEeHeKepbl KOMMOHOBKM

25.

Monutnka pasmepos

MK-2

2.2. DopMbl NPOMEXYTOYHON aTTECTaLUMN

MpomexyTouyHasa aTTecTaumns NPoOBOAUTCS B BUAE NMUCbMEHHOrO/YCTHOrO Onpoca, TECTUPOBaHWSA U NpeacTaBnseT

coboli 0TBETHI Ha 2 BONPOCA U BbINOSIHEHNE TECTOBbLIX 3aJaHUN.

Bonpockl K 3k3amMeHy

g
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© =0 T s
3 CogaepxxaHue i S
® MpaBUnbHbIN OTBET Acp 5 E g
o BOnpoca Q 2z
() s (]
= b ® I
o N S ©
T o ™
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M
Knacc - 310 WwabnoH unu Tun gaHHbIX, KOTOPLIA onpeaensieT COCTOsHUE U
noesefeHne o6bEKTOB, CO3AaBaeMbIX Ha ero ocHoBe. Knacc onuckiBaet Habop
aTpnbyTOB (NepemMeHHbIX) 1 MeToaoB ((PYHKLMIA), KOTOPbIE MOTYT ObIThb
MCNonb30BaHbl Anst paboTbl ¢ 06bekTaMum 3TOro Kracca.
OnpepeneHue knacca COCTOUT U3 KIMOYEBOro CrioBa class, 3a KoTopbiM
cnepyeT UMs knacca, U UrypHbix CKoOOK, BHYTPY KOTOPLIX YKa3blBaOTCS
aTpubyThl U MeTOAbI Kracca:
cpp
class MyClass { Knaccbl n 06bekTbI.
1. /I aTpnbyThI KNacca OnpepeneHue MK-3 2
Krnacca.
/l meTOAObI KNacca
3
ATpubyThbl knacca - 3T0 NepeMeHHbIE, KOTOPbIE XPaHSIT COCTOSIHME OOBEKTOB
knacca. OHM 0O BSABNSATCS BHYTPUY Knacca U MoryT UMeTb pasfnnyHble TUMbI
OaHHbIX:
cpp
class MyClass {




int mylInt; // aTpnbyT knacca Tmna int

double myDouble; // aTpnbyT knacca Tuna double

string myString; // aTpmubyT knacca Tuna string
b
MeToabl knacca - 3To yHKLMK, KOTOpPbIE MOTYT BhIMOMHATL OnepaLumn ¢
aTpubyTamm Kknacca unu Bo3spawyatb pesynbTatbl. OHY Takke 06bABNATCS
BHYTpM Knacca:
cpp
class MyClass {

int mylnt;

void setInt(int value) { // meTog knacca Ansa ycTaHOBKM 3HavyeHus atpnbyTa
myIint
myInt = value;
}

int getint() { / meToa knacca gnsa nony4yeHus 3HayeHusa aTpubyTta mylint
return myint;
}

5

Mocne onpegeneHus knacca MOXHO co3aaTb 06bEKTbI 3TOro Krnacca,
ncnonb3ys onepaTop New:

cpp

MyClass obj; // cospaHne obbekTa knacca MyClass

obj.setInt(10); // BbI3oB MeToaa setint Ansa ycraHOBKM 3HaveHus aTpmbyTta mylint
int value = obj.getint(); // BbI3oB MeToaa getint ona nonyyYyeHns 3HayYeHUst
aTpmbyTta mylnt

Knaccbl no3BonsatoT opraHM3oBbiBaTh KOA B 6onee nornyecky ceasaHHble
6noku 1 ynpoLiatoT paboTy ¢ o6bekTamu, Tak kKak 00 bEANHAT AaHHbIE U
YHKUMOHANbHOCTb B 0OAHOM MecTe. OHM SBMAI0TCA OCHOBOW OGBEKTHO-
OPVEHTUPOBAHHOIO NPOrPaMMUPOBaHUSI.

WHkancynsaums B 06 bEKTHO-OPUEHTUPOBAHHOM NPOrpaMMMpPOBaHUN O3Ha4YaeT
06beMHEHNE faHHbIX U METOA0B, paboTalLWwmx C 3TUMU AaHHBIMU, BHYTPA
Knacca. 3To NO3BONSAET CKPbITb AeTanu peanusauumn n npeaocTaBuTb
nHTepdelic ans paboTbl ¢ 06bekTaMu knacca.

Mpumepbl MCNONb30BaHUA UHKANCYMALWK:

1. Knacc "ABTomobunb": BHyTpu knacca xpaHaTcs AgaHHble 06 aBTomobure,
Takune Kak Mapka, MOAernb, rof Beinycka v T.4. MeTtoapl krnacca no3sonsoT
YCTaHOBUTb 3HAYEHUSA 3TUX AAHHbIX, MONYYNTb UX U BbIMNOMHUTEL ONepauun ¢
HUMW, HAaNpuUMep, 3anyCTUTb ABUraTternb UM OCTaHOBUTL aBTOMOOUIb.
BHeLwHWIA kKog MoxeT paboTaTtb ¢ 06bekTamu knacca "ABTOMOOUNL" TONbKO
yepes onpeaeneHHbl MHTepdelic, CKpbiBas AeTanu peanvsaunm.

2. Knacc "baHkoBckuin cHeT": BHyTpu knacca xpaHaTcsi 4aHHble 0 6aHKOBCKOM
cyeTe, TakMe Kak Homep cyeTa, 6banaHc u T.4. MeToabl knacca No3BonsoT
YCTaHOBUTbL 3Ha4YeHue 6anaHca, BbINMOMHUTL Onepaumm no 3a4MCreHno unm
CMMCaHUI0 AeHer co cyeTa v T.4. BHewHni kog moxeT paboTaTtb ¢ o6bekTamm
knacca "baHKoBCKuI cHeT" TOMNbKO Yepes onpeaerneHHbIn nHTepdenc, CKpbiBas
getanu peanusauumn n obecnevmBas 6€30nacHOCTb onepaumn ¢ JeHbramu.

3. Knacc "CtygeHT": BHyTpu Knacca XpaHsiTCsl JaHHble O CTYAEHTE, Takne Kak
nUmsi, BO3pacT, cpegHuii 6ann u 1.4. MeToabl knacca no3BonsoT yCTaHOBUTb
UNn NONYYNTb 3HAYEHUST STUX AAHHBIX, @ TAKKe BbINOMHUTL Onepauuu,
CBSI3aHHbIE CO CTYIEHTOM, Hanpumep, U3MeHUTb ero cpeaHuin 6ann unm
[ob6aBnTb NPeaMET B CMUCOK U3yyaemblx. BHelwHun kog moxeT paboTtath C
obbekTamu knacca "CTyaeHT" Tonbko Yepes onpeneneHHbln MHTepderc,
CKpbIBasA AeTanu peanvsauum n obecneunBas 6€30NacHOCTb AaHHbIX.
VHKkancynsaums no3eonsaeT co3gaBaTb 6ornee HagexHble U rmbkme nporpammel,
TaK Kak U3MeHeHNs1 BHYTPEHHEN peanusauum Krnacca He 3aTparnBatoT BHELLHWNA
KoA, KOTOpbI UCnonb3yeT 06bEKTbI 3TOrO Krnacca. Takke oHa cnocobcTByeT
NMOBTOPHOMY UCMOMb30BaHMIO koga 1 obrerdyaeT ero NnogaepXky u paspaboTky.

WHkancynsaums -
OAWNH N3 OCHOBHbIX
npuHumnos OOT.
Mpumepsl.
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B C++ meToapl knacca o6bsABNSOTCS U ONPeaensoTcs BHYTPY onpeaeneHns
knacca. O6bsBNeHne MeToaa NPoNCXoauT B cekuun public, private unm
protected, B 3aBUCMMOCTW OT AOCTYNHOCTM MeToAda ANa ApYrMX YacTen
nporpammbl. OnpegeneHne MeToga COAEPXNUT ero Kog, KOTOPbIN BbIMOMNHAETCS
npu Bbi30BE MeToAa.
CuHTakcuc obbsiBneHust metoga knacca B C++:
cpp
class MyClass {
public:

void myMethod(int argl, int arg2);
private:

void myPrivateMethod();
h

MeToabl knacca.
Ob6bsiBneHue,
onpegenexHve u
BbI30B METO/OB.
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3pecb myMethod - 3To MM MeToaa, argl u arg2 - 3To aprymMeHTbl MeToAa.
MeTop myPrivateMethod 06bsiBNeH kak NpuBaTHbLIN U HE LOCTYMNEH U3BHE
Knacca.
OnpepeneHne MeToda Kracca NPoOMCXoauT 3a npeaernamu onpeaeneHns
knacca. OHO COAepPXUT UMS Krnacca, K KOTOPOMY NPUHAANEXUT MeTOA, a Takke
UMsi METOAA C yKa3aHMEM TUMOB apryMeHTOB M BO3BPALLAEMOro 3Ha4YeHs
(ecnu ecTb).
CwuHTakcuc onpegeneHnst Metoaa knacca B C++:
cpp
void MyClass::myMethod(int argl, int arg2) {

/l Teno metoaa
}

void MyClass::myPrivateMethod() {
// Teno npuBaTHOro Metoaa
}

BbI30oB MeToAa NpoMcxoamnT Yepes o6beKT knacca. Hanpumep, ecnum y Hac ecTb
o6bektT myObject knacca MyClass, To BbI30B MeToAa OyaeT BbIrnsaaeTb Tak:
cpp

myObject.myMethod(argl, arg2);

Mpu BbI30BE METOAA 3HAYEHUSI apryMeHTOB NepeaatTcsl B COOTBETCTBYHOLLME
napameTpbl MeToaa.

KOHCTPYKTOpbI 1 AECTPYKTOPLI - 3TO CreumanbHble MeToAbl Knacca, KoTopble
BbIMONHSIOTCS NPU CO34aHMMN U yAaneHun o0bekTa COOTBETCTBEHHO.
KoHCTpyKTOpbI MCNOMb3YyTCA ANS UHMUManu3auum o6bekTa npyn ero co3gaHumn.
OHM MMEIOT TO XEe MMS, YTO U KIacc, 1 HEe MMEIOT BO3BpaLLaeMOoro 3Ha4eHus.
KOHCTpYKTOp MOXET NpUHMMaTh apryMeHTbl, KOTOpble UCMOMb3YHTCH AN
WHMUManu3aumm nonen obbekTa. ECnu KOHCTPYKTOP He onpeaeneH B knacce,
KOMNUNATOP aBTOMaTUYECKN CO30aeT KOHCTPYKTOP MO YMOMYaHNMo, KOTOPbIV He
NPUHMMaET apryMeHTOB M He BbIMOMHSAET HUKaKNX AENCTBUNA.

Mpumep 06BbABNEHMS KOHCTPYKTOPa Kracca:

cpp
class MyClass {
public:

MyClass(); // KOHCTPYKTOP MO YMOMYaHWIO

MyClass(int arg); // KOHCTPYKTOP C OQHUM apryMeHTOM
b
OnpepneneHune KOHCTPYKTOpPa NPOMCXOAUT 3a Npeaenamu onpeaerneHnst knacca.
OHo copepXX1T MM Kracca, K KOTOPOMY NPUHAAMNEXNT KOHCTPYKTOP, a Takke
UMS1 KOHCTPYKTOpA C yKa3aHWEM TUMOB apryMeHTOB (eCnuv ecTb).

cpp
MyClass::MyClass() {

/] TENo KOHCTPYKTOPA MO YMOMYaHUO
}

MyClass::MyClass(int arg) {
// Teno KOHCTpyKTOpa C OAHUM apryMeHTOM
}

KoHcTpykTOpbI
Knacca.
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KoHCTpYKTOpbI M OECTPYKTOPLI - 3TO CrneumanbHble MeTOAbI Knacca, KoTopble
BbIMOJTHSOTCA MPU CO34aHMM U yaaneHnm oobekta COOTBETCTBEHHO.
[ecTpyKTopbl MCNONb3YKTCA AN 0CBOOOXAEHNSI PECYPCOB, BblAEMNEHHbIX
00bekTy, nepef ero yaaneHvem. [JeCTpyKTop UMEET TO e UMs, YTO U Kracc, ¢
npedukcom "~", n He NpUHMMaeT apryMeHToB. Ecnv gecTpykTop He onpeaeneH
B KInacce, KOMNUAATOP aBTOMATUYECKN CO3aaeT AECTPYKTOP MO YMOMYaHuIo,
KOTOPbIV He BbIMOMHAET HUKaKNX AeNCTBUN.

Mpumep o6bABNEHUSA AeCTPyKTOpa Knacca:

cpp
class MyClass {
public:
~MyClass(); // pecTpykTop

I3

OnpepeneHve oecTpyKTopa NPOUCXoauT 3a Npeaenamu onpenerieHus knacca.
OHO cofepXuUT UMs Krnacca, K KOTOPOMY MPUHAANEXUT AeCTPYKTOP.

HecTpykTopsbl
knacca. MNeperpyska
KOHCTPYKTOPOB.
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cpp
MyClass::~MyClass() {
// Teno pecTpykTopa

}

Meperpy3ka KOHCTPYKTOPOB NO3BONSET OnpeaenuTb HECKOMNBbKO KOHCTPYKTOPOB
C pasHbIMUX CNUCKaMX apryMeHToB. KomnunaTop BbiGupaeT NoaXoAALLMIA
KOHCTPYKTOP Ha OCHOBE nepeAaHHbIX apryMeHTOB Mpu co3faHMmn obbekTa.

Mpumep Neperpyskn KOHCTPYKTOPOB:

cpp

class MyClass {

public:
MyClass(); // KOHCTPYKTOP MO YMOMYaHWIO
MyClass(int arg); // KOHCTPYKTOp C OOHWM apryMeHTOM
MyClass(int arg1, int arg2); // KOHCTPYKTOp C ABYMS aprymeHTamMu

I3

MyClass::MyClass() {
/] TENO KOHCTPYKTOPA MO YMOMYaHuo

}

MyClass::MyClass(int arg) {
/] TENO KOHCTPYKTOPA C O4HUM apryMeHTOM
}

MyClass::MyClass(int argl, int arg2) {
// TeNo KOHCTpyKTOpa C ABYMS apryMeHTamu

}

Mpu co3gaHum o6bekTa MOXHO BbIOpaTh NOAXOASALLNA KOHCTPYKTOP B
3aBMCUMMOCTM OT NepefaHHbIX apryMeHTOB:

cpp

MyClass obj1; // BbI30B KOHCTPYKTOpa N0 YMOMYaHuto

MyClass obj2(10); // BbI30B KOHCTPYKTOpPA C OOHUM apryMeHTOM

MyClass 0bj3(20, 30); // BbI30B KOHCTPYKTOpPA C ABYMS apryMmeHTamMm

B naHHoM npumepe obj1 ByaeT nHMLManu3npoBaH C MOMOLLBIO KOHCTPYKTOPa
Mo yMOn4aHuto, obj2 - ¢ MOMOLLIbIO KOHCTPYKTOPa C OO4HUM apryMeHToMm, a obj3 -
C NMOMOLLIbI0 KOHCTPYKTOpPa C ABYMS apryMeHTamu.

Meperpyska
KOHCTPYKTOPOB.
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KOoHCTpyKTOp KOMMpOBaHUS - 3TO cneumanbHbIi MeToz Knacca, KoTopbIi
CO3AaeT HOBbIN OOBEKT, MHULMANU3NPYS ero 3HayeHnsaMu gpyroro obbekra
TOro e knacca. KOHCTPYKTOp KONMpOBaHWs BbI3bIBAETCS NPU CO3AaHUN HOBOIO
06beKTa C NCNONb30BaHNEM CYLLECTBYHOLLEro 06beKTa B KAYECTBE apryMeHTa.
Mpumep 06bABNEHNSA KOHCTPYKTOPA KOMMPOBaHUA Knacca:
cpp
class MyClass {
public:

MyClass(); // KOHCTPYKTOp MO yMOMNYaHMo

MyClass(const MyClass& other); // kOHCTpyKTOp KONUpOBaHWS
I
OnpefeneHve KOHCTPYKTOPa KOMUPOBAaHWUSI MPOUCXOAMT 3a npeenamum
onpegeneHns knacca. OHO CoAepXUT UMS Knacca, K KOTOPOMY MpPUHaANEXUT
KOHCTPYKTOP KONMMPOBAHWSA, @ TakKe UMsi KOHCTPYKTOpPa C ykasaHueM Tuna
apryMeHTa (KOHCTaHTHas CCbifika Ha 0OBLEKT knacca).

cpp

MyClass::MyClass(const MyClass& other) {
// Teno KOHCTpyKTOpa KonMpoBaHus

}

KOHCTpYKTOp KONMpOBaHWNS NCMONb3yeTcs, Koraa HeobxoanMo co3aaTh KOnuo
cywecTtBytowero obbekta. Hanpumep, npu nepeaade obbekTa B yHKLUIO NO
3HAYEHUIO UMW MPU MHULMAanNu3aumMm HOBOro 06beKTa C UCMONb30BaHNEM
CyLLleCTBYIOLLErO.

cpp

MyClass obj1; // cosgaHune obbekTa obj1 ¢ MOMOLLIO KOHCTPYKTOPa MO
yMOnyaHuo

MyClass obj2(obj1); // cosapaHne o6bekTa 0bj2 ¢ NOMOLLLI0 KOHCTPYKTOPA
KOMMpPOBaHWS

B naHHoM npumepe obj2 6yaeT nHMUManM3aMpoBaH C NOMOLLbIO KOHCTPYKTOpa
KOMMPOBAaHWS, UCMOMb3ys 3HaYeHust obbekTa objil.

KoHcTpykTOop
KONMpOBaHWs.
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YnpaBneHue namaTblo ¢ MOMOLLLIO onepaunin new u delete nossonset
NpOorpamMmMm1CTy SIBHO BbIOENATb M 0CBOOOXAATh NaMsTb BO BPEMS BbINOSIHEHMS
nporpammbl.

MpeumyLlecTBa ncnonb3oBaHUA onepauni new u delete:

1) M'mbkocTb: onepauun new n delete No3BoNSAT AUHAMUYECKM BbIAENATb U
ocBoboxaaTh NaMsiTb, YTO NO3BONSET NpOrpaMmmMe aganTupoBaTbCs K
N3MEHSIOLLMMCSA YCIOBUAM U TpeboBaHUAM.

2) 3hbheKTMBHOCTD: BblAENEHNE NamMATU MPOMCXOAUT TOMbKO Toraa, Koraa ato
HeobXxoaMMO, YTO NO3BONAET 3PHEKTUBHO UCMONb30BaTbL PECYPChI
KoMMbtoTepa.

3) YnpaBneHue pecypcamu: UCNornb3oBaHve onepauuii new u delete
MoO3BONSAET MPOrpamMMMUCTY KOHTPONUPOBATh UCTONb30BaHNE NaMATH U
nsberaTb yTe4eK pecypcos.

4) OnHamnyeckoe co3gaHne o6bEKTOB: onepaums new nos3sonseT
OUHaMunyeckn co3gaBaTtb OObEKTbI BO BPEMS BbINOMHEHUS NPOrpaMMbl, YTO
MoXeT OblTb None3Ho npu paboTte ¢ pa3nMyHbIMM TUNaMU AaHHbIX UNU NPy
CO3[aHNN 00BHLEKTOB B 3aBUCUMOCTU OT YCIIOBUNA.

5) 'ameHeHne pasmepa namaTu: onepauus delete no3sonseT ocBoboauTtb
NamMsATb, BbIAENEHHYIO NOA 0OBEKT, YTO MOXET ObITb NOME3HO NPU U3MEHEHUN
pa3mepa gaHHbIX Unu Npy yaaneHun o6beKTOB U3 KOHTEWHEPOB.

B uenowm, ncnonb3oBaHne onepauun new u delete obecneunsaeTt ru6KoCTb,
3(pPEKTMBHOCTb N KOHTPOIb HAA UCMONb30BaHNEM NaMATN B MporpamMmme.
OpHako, Heobxoanmo 6biTb BHUMATENbHBIM NPU UCMOMNb30BaHWUM 3TUX
onepauui, 4Tobbl n3bexaTb yTedek namsaTn unm owmnbok B ynpasneHun
pecypcamu.

YnpaeneHune
namsaTbio C
NMOMOLLbIO onepaumi
new u delete,
npeumyLecTsa
NCMNONb30BaHWUS.
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YkazaTenun Ha o6beKTbl U CCbISIKN Ha NepeMeHHble U MeToAbl Knacca Yepes
yKasaTtenu - 3T0 MexaH13Mbl, KOTOpble NO3BOMNSAIOT NPOrpaMmMmncTy paboTatb C
o6bekTaMu 1 Ux YneHamu (nepeMeHHbIMM 1 MeTOAAMM) C UCNOMb30BaAHNEM
yKkasartenen.

Ykasartenb Ha 06beKT N03BONSET NONy4YnTb AOCTYN K YreHam obbekTa
(nepemMeHHbIM 1 MeToAam) U U3MEHATb UX 3HaYeHNs. YkasaTernb Ha 06bekT
co3faeTcs ¢ ucnonb3oBaHnem onepaTopa "&" nepen nmeHem obbekTa.
Hanpuwmep:

Class obyj;

Class* ptr = &obj;

B sTom npumepe co3naetcs ykasaTens ptr Ha o6bekT obj knacca Class.
Ccbinka Ha NepemMeHHyo U MeTo/ Kracca Yepes ykasaTernb No3BoNseT
obpallaTbcs K 3TMM ariemMeHTaM Yepes ykasaTenb. [ns AocTyna K afieMeHTam
yepes ykasaTenb ucnonb3yeTcsa onepatop "->". Hanpumep:

int num = 10;
int* ptr = &num;
cout << *ptr; // BbIBOOUT 3Ha4YeHNe nepemMeHHOn num

B aTom npumepe cospaeTtcs ykasatenb ptr Ha MepeMeHHy0 num, 1 3aTem
Yepes ykasaTernb BbIBOAUTCS 3HAYEHUE NepeMEHHON num.

Takke MOXHO co3faBaTh ykasaTenu Ha MeToAbl knacca. [ins atoro
ncnonb3yeTcs TUN yKkasaTens Ha MeTof, KOTOPbIN MMeeT CUHTaKCUC
TUN_BO3BpaLLaeMoro_3Ha4yeHus
(knacc::*nma_ykasatensi)(aprymeHTbl_MeToga). Hanpumep:

class MyClass {
public:
void myMethod(int arg) {
cout << "MeTtog MyClass::myMethod() BbI3BaH ¢ aprymeHToM " << arg <<
endl;

}
h

int main() {
MyClass obj;
void (MyClass::*ptr)(int) = &MyClass::myMethod;
(obj.*ptr)(10); // BeizoB meToga myMethod ob6bekTa obj yepes ykasartenb ptr
return O;

}

B aToM npumepe cospaetcs ykasartens ptr Ha metoa myMethod knacca
MyClass. 3aTem aTOT MeTOA BbI3blBAaETCS Yepes ykasaTenb ptr Ha obbekTe obj.
Wcnonb3oBaHue ykasatenemn Ha 06bekTbl U CCbINIOK HA NEpeMEeHHbIE N METOABI
Kracca 4yepes ykasaTtenu no3sonseT nporpaMMucTy pabotaTtb ¢ obbektamu n
nx yneHamu bonee rmbko n anHamundeckn. OgHako, Heobxoanmo bbITb

YkasaTtenu Ha
0OBEKTBI U CCbINKU
Ha nepemeHHble n
MeToAbl Knacca
Yyepes ykasaTtenu.




BHMMAaTENbHbBIM MPU UCMOMNb30BaHUN yKasaTeneu, 4YT0ObI N3bexaTh OWNbOK B
pa60Te C MNaMATbo U OOCTyne K HeBepHbIM agpecam.

10.

BupTyanbHble dyHKUMK - 3TO PyHKUMK, onpeaeneHHble B 6a3oBoOM Knacce u
nepeonpeneneHHsble B Npon3BoaHbIX knaccax. OHM NO3BOMAIOT BbI3blBaTb
MeToAbl NPOM3BOAHOIO Knacca Yepes ykasaTtenb Ha 6a30BbIl knacc, 4To
obecneymBaeT noNMMoOpPdU3Mm.

Onsa goctyna K 06bl4HbIM 1 BUPTYarnbHbIM YHKUMAM Yepes ykasaTenm
ncnonbayeTcs onepaTop "->" unu onepatop "." B 3aBMCUMOCTM OT TOrO,
SABMNSETCA NN yKkasaTernb Ha OOBEKT UMK CChINKON Ha OOBLEKT.

Hanpumep, ecnn ectb 6a3oBbIn knacc Base n nponssoaHbin knacc Derived, n
Yy HUX eCTb BUpTyanbHasa dyHKuusa myFunction, To MoXHO co3gaTtb ykas3aTtenb
Ha 6a30BbIN KNacc 1 NPUCBOMTL eMy afpec obbekTa NPON3BOAHOIO Krnacca:

Base* ptr = new Derived();

3aTeM MOXHO BbI3BaTb BUPTYasbHy0 yHKLMIO Yepes yKka3aTenb:
ptr->myFunction();

B atom cnyyae 6yget Bbi3BaHa nepeonpegeneHHas Bepcus MyHKUUn 13
npousBoaHoro knacca Derived, gaxe ecnu ykasatenb umeet Tun 6a3oBoro
knacca Base.

AHanNorn4yHo, ecnu ecTb Ccbifnka Ha O0BLEKT:

Base& ref = *ptr;
ref.myFunction();

Takke OyaeT BbI3BaHa nepeonpeaeneHHas Bepcust oyHKUMU 13 Npon3BoaHOro
knacca Derived.

Ecnu xe yHKuMA He sBnsieTcs BUPTyanbHON, To ByaeT Bbi3BaHa Bepcus
dyHKUMM 13 6a30BOro Knacca, Aaxe ecnv ykasaTternb Unu cebifnika UMerT TUn
MPOM3BOAHOrO Kfacca.

BupTtyanbHble
dyHkumm. Joctyn K
0BbIYHBIM 1
BMPTYarbHbIM
dyHKUMAM Yepes
ykasartenu.

MK-

11.

Onsa 6onbWNHCTBA NPUIIOXKEHWIA, anropuTM yBenMyeHusi paamepa no
ymMonuaHuio, npegoctasnsemblvi Qt, BeinonHaeTcs Tak. Ecnn Bam TpebyeTcsa
bonblaga ynpaensemMocTb, To QVector<T>, QHash<Key, T>, QSet<T>, QString
n QByteArray npegocTaBnstoT Tpy OyHKUMMW, KOTOPbIE NO3BONAT
KOHTPONUPOBaTb U 3aA4aBaTb CTOMbKO NAMSATU, CKOMbKO BaM HYXHO Ans
pa3MeLLeHNs SNEMEHTOB!

capacity() Bo3BpaLLlaeT KONMYeCTBO 3M1EMEHTOB, AN KOTOPbIX BblAeneHa
namsaTe (ans QHash n QSet - 370 KONMYECTBO Y4ACTKOB NaMATW B X3LU-
Tabnuue).

reserve(size) BHO NnpeABapuTENbHO BblAENSET NamMsATb ANS Size 3reMeHTOB.
squeeze() oceoboxaaeT nobyo NamaTb He TPeOYOLLYOCA ANS XpaHeHUs
3MEeMEHTOB.

Ecnu Bbl NpubnnanTenbHO 3HaeTe CKOMNbKO 3N1EMEHTOB Bbl pa3MecTUTe B
KOHTENHepe, TO Bbl MOXETe HayaTb C BbI30Ba reserve(), a 3atem, 3anonHvB
KOHTENHep, Bbl MOXeTe BbI3BaTb squeeze() 4Tobbl ocBo6oaANTL
AOMNONHUTENBHO BblAEeNEHHYI0 NaMaTb.

Crtpaterum
yBENNYEHUS
pa3mepa
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12.

B ponu rpadgmyeckoro nHtepdeiica BbICTYNatoT Takne 3eMeHTbl: UKOHKU;
MEHIO; CMMCKU; PUCYHKM 1 CXEMbI; APYTe rpaduyeckme aremMeHTbl.

Kakune anemeHTbl
MOTyT BbICTyNnaTb B
ponu rpadpn4eckoro
uHTepgerica?
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13.

QObject sBnseTcs 6a30BbLIM KACCOM ANS NOYTU BCex knaccos Qt.
VcknioveHnem siBNSKOTCSt TOMbKO KIaccChl, KOTOPbIE AOMKHbI ObITb 4OCTATOYHO
«NErkMMm» (3K3emMnnsipbl KOTOPbIX AOMMKHbI 3aHNMMaTb Kak MOXHO MEHbLUEe
namMsaTn) U KNnaccbl, 06bEKTbI KOTOPLIX AOMKHbI kKonnposaTbes (QObject He
NOAAEPKMBAET KOMUPOBAHUSI), @ Takxke

KOHTenHepHble knaccel. Bee Bupxketol Qt HacneayoT QObject (knacc QWidget
sasnsetcs notomkom QObject). QObject peanuayeT Bce 6a3oBble 0COOGEHHOCTH,
KOTOpbIMU

obnapatoT knaccbl Qt:

* MOLLHBIA MeXaHW3M B3aMMOOENCTBUS MeXAY 0ObeKkTamm C MOMOLLIbHO
CUIHamnbHO-CMNOTOBbLIX COEAVHEHUIA;

* nepapxuyeckve B3anMOoCBsi31 Mexay o6bekTaMu, No3BonsioLwmne
06beuHATE UX B 0OBbEKTHBLIE AEPEBBS;

* yrpaBneHve NamsTblo;

* KYyMHbIE» yKa3aTenu, No3BornsLLne OTCNeXnBaTb YHUUTOXEHNE 0OBEKTA;

* nogaepxka CBONCTB;

* Tanmepsl;

» 06paboTka coObITUIA U PUNBTPLI COOLITUI;

* MeTanHdopmaums o Tune o6bekTa, ero CBONCTBa U T. N

Knacc QObject.
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14.

YnpasneHve namaTbio BaXKHO, MOCKONbKY Heynpasnsemoe BblgerieHe namaTm
NPUBOANT K yTeYke NaMsATh B Nporpamme — cuTyauun, korga nporpamma He
ocsoboxaaeT namATb. Ecnn Takoe Heynpasnsiemoe BblaeneHne namsatu
NOBTOPSAETCS MEePMOAMYECKN, a Cama NPorpaMMa BbINOMHAETCH OTHOCUTENBHO
[onro, To Co BpeMeHeM nporpamma byaet 3aHnmath Bcé bonblue mecta B
onepaTuMBHOW namaTn. HakoHew, Takum o6pa3omM MOXHO ncyepnaTb BClo
OOCTYNHYIO NaMsaTb, YTO NPMBEAET K aBapMNHOMY 3aBepLLEHUIO MPorpammbl 1
ncyeprnaHnio pecypcoB OnepaLioHHON CUCTEMbI

YnpasneHue
namATbio
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15.

Koroa poautenbckuii 06beKT yaansiioT, AoYepHue oGbekTbl Toxke GyayT
yaaneHs! 3 namsTy nepeq yaaneHmeM poauternbekoro. To xe camoe
MPOUCXOAMNT U NPU yAaneHnn BUOXKETOB — BCe A0YEpPHUE BUIKEThI B
BM3yanbHOWN nepapxum Toxe yaansioTtcs. To No3BonseT ynpasnaTb
BbICBOBOXAEHMEM NamMsTV B NporpaMme

WNepapxumn o6BbEKTOB.
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16.

B Qt cywectByeT mexaHu3m, KOTOpbIN No3sonseT obpabaTtbiBaTb pa3nuyHbIe
COBbITUS, NPOUCXOASALLME B CUCTEME U B CaMoi nporpamme. BuayanbHblie
3MNeMeHTbI MoNb30BaTENbCKOro MHTepderca nony4vatT cobbITUS OT YCTPOWCTB
BBOAA MHdOpPMaLuM, KOTOPbIMU YNpaBnsieT Nofnb30BaTerb: MbILLKM,
KnaBuaTypbl 1 T.M. Takke cobbITUA MOryT NOCTyNaTb OT OO LEKTOB N3HYTPU
npunoxeHusi. Takum obpasom ObiBatoT:

* COObITWSA, BO3HUKLLNE CMIOHTAHHO M NOCTYNatoLMe OT OKOHHOW CUCTEMBI,
Takne Kak HaxxaTue KnaBuL, OBUKEHWS MbILLKOW, MaHUMYMSLUN C OKHOM
nporpammbl (spontaneous events);

* cOGbITWSA, OTNPaBNEHHbIE U3HYTPY NPOrpaMMbl, CO34aHHbIE OObekTamMm B
nporpamme 1 HanpasneHHble B LMk 06paboTkn cobbiTuin (posted events) nnm
HanpsIMyto K ApyroMy o6bekTy (sent events).

CobbiTua (Events).
O6paboTka cobbITUI
(Event handling).
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17.

[Iwnanor BeiGopa darna Ana oTKPbITUSA U COXPaHeHWs, ananor Beibopa
wpndTa, okHa coobLyeHuin 06 owmnbkax SBNSIOTCS NpMMepamMu AuanoroBbixX
OKOH, C KOTOPbIMUX YacTO NPUXOAUTCS CTankneaTtbCs npu paboTe ¢
nporpammamu. Takve gnanorm obbIYHO MMEIOT CTaHAAPTHbIE ANs BCEX
nporpamMmm B cucTeMe BuA U YHKLUMOHANbHOCTb

CraHgapTHble
awvanoru.
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18.

YacTo 6biBaeT Heobxoaumo 4o6aBuTb B Nporpammy OOMONHUTENbHbIE dhalirbl
Takme Kak n3obpaxeHus 1 3Hauku, UCNonb3yemMble Npy 0POpPMIeHNN
WHTepderca, 3BykoBble danrnbl AN yBeJOMMAEHU NoNb3oBaTens, cueHapuu,
BbIMOSHSIEMbIE MporpamMmmon u T.4. B Takmx cnyvasx MoxHO BOCMOSb30BaTbLCA
npeumyLlecTBamu, KOTopble NpeaocTaBnsaeT pecypcHas cuctema Qt.
[obaBnasa cann kak pecypc B MporpamMmmy, Mbl yKa3blBaeMm, YTO XOTUM
BKIIOYNTBL AaHHbIe, coaepXalumecs B 3ToM chaine B McnonHaemMbIv dann.
Takum 06pasom ckomMnMnMpoBaHHas nporpamma 6yaeT cogepxaTb BCe
pecypcHble darnel BHyTpu. CpeacTtea Qt no3sonstoT obpaliarses K 3TUm
OaHHbIM, ¥ cYnTbIBaTh (hannbl B pecypcax Tak Xe, Kak U 00OblYHble (halinbl B
hannoBomn cucteme.

Pecypchl
nporpamMmei.
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19.

Anroputm paboTbl ¢ Au3aiHepom hopM BbIMMAANT NPUMEPHO Tak:

1. MpumepHO pasmecTnTb BUAXETbI Ha POpME;

2. MNpyMeHUTb K BUOKeTaM KOMMOHOBKM, HAYMHasi ¢ Hanbonee BNOXEHHbIX
BUKETOB;

3. [Jo6aBMTb MeHI0, MaHenun, HaCTPOUTb AENCTBUS;

4. HacTpouTb 06bekTbl Ha hopme C NOMOLLbIO peaKkTopa CBOMCTB;

5. Coenatb CMrHanbHO-CroTOBblE COEAUHEHNS, eCrnv HE0BX0ANMO;

6. PeanusoBatb norvky paboTbl B UICXOAHOM KoJe Nporpammei.

MpnmepHbIN
anroputm paboTbl ¢
ansanHepom opm
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20.

MHorga ncnonb3oBaHne METOA0B ANA OOCTYNa K 3alMLLEHHBIM 3NIieMeHTaM
Knacca

U3 BHELUHEN Cpeabl MOXET OKasaTbCsl HeyaoOHbIM. Ha Takoi cnyyan
npeaycMoTpeH

cneumanbHbi 06X04HON MyTh.

YT06bI KNacc Mor NpeocTaBnATh BHELUHUM (PYHKLUMSM OCTYM K CBOEW
3aKpbITOW YaCTU, UCNOSb3YETCA MEXaHN3M OO BbSABNEHUS APYKECTBEHHbLIX
dyHkumn (friend)

knacca. BHyTpb onucaHus knacca nomelyaeTtcst npoToTun doyHKLMK, nepes,
KOTOPbIM

CTaBuTCs KntoyeBoe cnoBso friend.

[pyxecTBeHHble
dyHKummn. OcHoBHOE
HasHayeHue.
Mpumep
OpY>XeCTBEHHOM
PYyHKLMN.
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21.

Kak yke ynoMmHanoco, neperpyska, T. €. BO3MOXXHOCTb CO3aBaTtb pyHKUUN
(Hanpumep, meToapl kKnacca) ¢ 0AUHaAKOBLIMU MMEHaMM 1 pasHbIMKU Habopamm
napameTpoB, Bbl3blBAEMbIE B Pa3HbIX CUTyaLMsIX AN peLleHNst OOHOTUMHBLIX
3a4ay — 9TO OAHO M3 KITYEBLIX NposiBNeHnn nonumopduama B C++. OgHako
Kpome neperpysku cyHkumii C++ no3sonsieT npoaensiBaTb TO Xe caMoe C
OONbLUIMHCTBOM CTAHAAPTHbIX ONEPaToOPOB.

Meperpyska
onepaTopoB
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MpumMepHbLIN NepevyeHb TECTOBLIX 3af4aHUM K MPOMEXKYTOYHOM aTTecTaumm

g
g = 3=
% 3 | £3
@ | MpasunbHbIi i =3
© CopepxaHue Bonpoca 5 = s
o oTBeT Q az
2 5 =g
jc:) ¥ 3 ™
s}
[ToBTOPHOMY WCMOMbL30BaHWIO CMOCOBCTBYET OOBEKTHbI MexaHW3M HacnefoBaHus
KnaccoB. HacnegosaHue no3sonseT Krnaccy MmeTb?
1 r a) O4HOro M TONbKO OAHOIO HENOCPeACTBEHHOIO NOTOMKa K-3 5
’ 6) 04HOro 1 TONBKO OJHOIO HENOCPEACTBEHHOIO POAMTENS
B) 04HOro unu 6onee HenocpeacTBEHHbLIX poauTenen
r) ogHoro unu 6onee HenocpeacTBEHHbLIX NOTOMKOB
[MoBTOpHOMY MCNONBL30BaHUIO CNOCOGCTBYET OOBLEKTHLIM MEXaHW3M POAOBbLIX KMAaCCOB.
YHuBepcanusaums no3sosnseT knaccy MmeTb?
5 A a) HecKonbKo podoBbIX NapameTpoB MK-3 5
’ 6) oAVH 1 TONBbKO OAMH POAOBON NapameTp
B) pO4OBbIE MapameTpbl, 3afatoLume TUnbl
r) poAoBble napameTpbl, 3agarowme yHKUUm
Poposoe nopoxaeHne
a) cos3gaeT B pe3ynbTaTe HOBbIN TUM
0) paspelaeT mcnonb3oBaTb B kayecTBe (DaKTUYECKOro napameTpa YHuBepcanbHbIN
3. B, B Knacc MK-3 2
B) 93TO Mpouecc MOACTAHOBKM hakTnyeckMx napameTpoB BMeCTO dopManbHbIX
napameTpoB YHMBeEpPCanbHOro knacca
r) TpebyeT, 4To6bl hakTUyHeckMe pogoBbie NapameTpbl NPeACcTaBAAnmn TUMbI.
OTMeTbTe UCTUHHBIE BbICKa3biBaHUS
a) MexaHuW3M OrpaHW4eHHOW YHMBEpPCanbHOCTU MOAAEPXUBAETCA  MEXaHW3MOM
HacnefoBaHusA
4 EB T 6) ctaTnyeckasn TMNu3aumsa obneryaet Y TaemocTb U NOBbILLAET HAAGKHOCTb NPOTPaMMbI | w5 5
’ B) €OVHCTBEHHble [OMYyCTUMblE OfepauuMn Hag CyLHOCTbIO, 4Yel Tun sABnseTcs
dopmarnbHbIM poAoBbLIM NapaMeTpoM, 3TO onepauuu, MpUMeHUMble K robomy Tuny
r) yHuBepcanu3aums TpebyeTcs TOMbKO B TUMU3MPOBAHHOM $i3blKe, rapaHTMpYOLLEM
cTaTM4eckun npoeepsieMyto 6e30nacHoCTb TUNOB
Be3onacHOCTb TMNOB M MOBTOPHOE WCMONb30BaHME MPUBOAAT K KOH(IUKTY MHTEPECOB.
OTOT KOHNUKT
a) HepaspeLunm
5 r 6) paspeluaeTca 3a cyeT TOro, YTO MNPV BBEAEHWM YHMBEpcanusaumu 3anpellaercs AK-2 5
cTaTuyeckas nposepka TUNoB
B) paspelLaeTcs 3a CYeT TOro, 4YTO MpW CTaTUYECKON TNusauun 3anpeLlatTcs poaoBble
napameTpbl
r) yoaeTtcs pa3pelumnTb, COXpaHMB CTaTUYECKYH MPOBEPKY TUMOB 1 YHMBEPCaNM3aLmio
HacneposaHue v yHuBepcanusaums
a) 9TO KOHKYPVPYHIOLLME MEXaHN3MblI
6. r 6) paboTa ogHOro 13 aTUX MexaHW3MoB TpebyeT NPUCYTCTBUSA APYroro MexaHu3ma MK-2 2
B) paboTa 04HOro M3 3TX MEXaHW3MOB MUCKITIOYaeT NPUCYTCTBUE APYrOro MexaHu3ma
r) 370 B3aMMHO-A0MOSHAOLME MEXAHW3MbI
KoppekTHO wucnonb3oBaTb CYLWHOCTb X, YelW Tun 3adaH opmanbHbIM  POAOBbLIM
napameTpom G, MOXHO?
7 ABT a) Bcloay, rae paspeLuaeTcs NCMonb30BaTh CYLHOCTb X KOHKPETHOrO Tuna nK-2 5
T 0) B apumeTnyeckux BelpakeHusix Tuna x + y, rae oba onepanga umetot tun G
B) cnesa OT onepaTopa npucBavBaHus X:= Yy, rae BblpaxeHue y Takke nmeet tmn G
r) cnpaea OT oneparTopa NpMCcBanBaHus y:= X , FAe CYLIHOCTb Yy Takke umeeT Tmn G
YHuBepcarnbHbI Knacc — 3107?
a) CUHOHMM POJOBOTO Kracca
8. b ©) CMHOHMM NapamMeTPU30BaHHOrO Kracca MK-2 2
B) Kracc, NO3BONSALWMI pelunTb NpobnemMy yHnBepcanmsauum
r) Knacc ¢ napameTpamu, 3agaHHbIMK Tunamm
OTMeTbTE UCTUHHBIE BbICKa3bIBAHUS
a) B A3blkax 6e3 cTaTMyeckor NPoBEPKM TUMOB YHUBEPCaANU3aLmns He HyXxXHa
6) orpaHuyeHHas yHuBepcanbHOCTb MPEeAoCTaBnsAeT MeHblle BO3MOXHOCTEN B
CcpaBHeHuU ¢ obLwmM criyyaem
9. r B) cTaTuyeckasi NpoBepka TUNOB HEBO3MOXHa NpU BBEAEHUW yHMBepcanbHbix knaccos c| [K-3 2
poAoBLIMU NapameTpamm
r) podoBble Kraccbl MOryT WCMOMb30BATLCA AN OMUCaHWUA OBLMX KOHTEWHEPHbIX
CTPYKTYP [aHHbIX, peanusyemMbiX He3aBUCHMO OT TuMa SNEMEHTOB, KOTOPble OHM
cogepxar
10. r OdeKTMBHO peann3oBaHHbIN MexaHW3M yHuBepcanusauuv TpebyeT MuHumanbHbix | [1K-2 2




3atpaT

a) BPEMEHM BbINOMHEHUS

©0) namsaTn, TpebyemMon Ans BbIMNOSTHEHUS
B) pa3Mepa CreHepMpoBaHHOIO Koaa

r) BpEMEHM KOMNUASLUW.

O6paseL, 3K3ameHaLMOHHOro unera

MWHOBPHAYKU POCCUM
®depepanbHOe rocyaapcTBeHHOe OroaXeTHOe obpa3oBaTenibHOE yYpexaeHue
BbICLLUero obpasosaHna «Camapckuin rocyaapcTBeHHbIN TEXHUYECKUN YHUBEPCUTET»
(Pre0y BO «Caml'TY»)
®dunuan ®re0y BO «Caml'TY» B r. Bene6ee Pecny6nuku BawkoprtoctaH

OnopHbiit yHuBEpCUTET

(C@ﬁsmﬁsw

Kadenpa «/HxeHepHble TEXHOMOrnmn»

3K3AMEHALMOHHbIWA BUNET Ne 1

no gucuunnuHe (Mopymnio): « OB bLEKTHO-OPUEHTUPOBAHHOE NPOrPaMMMpPOBaHUE»
Kon HanpaBneHus nogrotoBku (cneuuwanbHOCTW), HanpaeneHHocTb (mpodwunb): 09.03.02 WMHdopmaunoHHble cUCTEMbI U
TexHonornm, NHopmaLMOHHbIE CUCTEMBI U TEXHONOTM
Kypc 2
1. [OpyxecTBeHHble pyHKLMN. OCHOBHOE HasHayeHune. [Mpumep OpyKeCTBEHHON PyHKLMMN.
2. Tleperpy3ka onepaTopoB

CocTaBun:
OOLEHT

YTBepxaato:
3.9. KamanbguHoBa 3aBegyoLmi kadeapon
(nodnucs) (modnucs)

« » r. « » r.

A.A.UbiHaeBa

3. MeToauuyeckue MmaTepuansbl, onpeaensoline npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnu) onbiTa fEeATENbLHOCTU, XapaKkTepu3yloLwue npouecc (hopMUpOBaHUA KOMNETEHLMUI

3.1. XapaktepucTuka npoueaypbl TEKYLLEN U NPOMEXYTOYHOM aTTecTauum no AUCLUNIIMHE

Tabnuua 5
MepuoguyHoCTb M Buas! Cnocob6 y4yeTta
Ne HaumeHoBaHue cnoco6 npoBeneHUs MeToabl MHAMBUAYanNbHbIX
n/n | oueHOYHOro cpeacTBa npouenypbl oueHMBaHuUs BbICTaBNAEMbIX LOOCTUXEHUHN,
oueHMBaHus oueHok obyuyarowmxcs
1. |Bonpocbl K yCTHOMY CUCTEMATUYECKN Ha BCEX |9KCMEPTHbIN Mo naTnbannbHoi  |paboyast KHVXKKa
onpocy BUAax 3aHATUN LiKane npenogasarens
/MUCBMEHHO M YCTHO
2. |MpomexyToyHas MO OKOHYaHWU U3YYEHNSI |3KCTIEPTHbI Mo naTMbannbHOW  |3K3aMeHaLNoHHas
aTTecTauums — BOnpochl OVUCUMNIMHBI/ YCTHO U Likane BEOOMOCTb, 3a4eTHas
3K3aMeHaLMOHHbIX NMUCbMEHHO KHWKKa
ouneToB

3.2. Kputepum u WKana oueHNBaHUA pe3ynbTaToOB U3yYeHUs1 AUCLUNIMHBLI BO BPeMs 3aHATUMN (TEeKyLUUin

KOHTPOJIb yCNEeBaeMocCTH)

KpuTepum oLeHKU U Kana oLueHMBaHUs BONPOCOB K YCTHOMY Onpocy

Tabnuuya 6

LLikana oueHnBaHuA

KpuTepum oueHku

Kon-Bo
6annos

«OTNUYHO»

CTyaeHT nokasbiBaeT MosHble U rybokme 3HaHWs MpPorpaMMHOro matepwarna, forMyHO 1
apryMeHTMpoBaHO OTBeYaeT Ha MOCTaBMeHHbI BOMPOC, a Takke [AOMOSIHUTENbHbIe
BOMPOCHI, MNokasaTenu penTuHra (Bce npegycmoTtpeHHble PrO  y4eGHble 3agaHus
BbIMOSMHEHbI, KAYeCTBO BbINOMHEHNS GONbLUMHCTBA M3 HUX OLEHEHO 4Yucrom 6annos,
6nn3KMM K MakcmarnbHoOMy).

(66-100)
6annos

«XopoLuo»

CTygeHT nokasbiBaeT rnybokne 3HaHMs NpOrpamMMHOro marepuana, rpaMoTHO ero
usnaraeT, AOCTAaTOYHO MOMHO OTBEYaeT Ha MOCTaBIIEHHbIV BOMPOC W AOMOSHUTENbHbIE
BOMPOCHI, yMeno opmMynupyeT BbIBOAbI, AOMNyckash He3HauMTenbHble MOrPeLuHOCTH,
nokasatenu pemnTuHra (Bce npegycmoTpeHHble P y4yebHble 3agaHusi BbIMOSHEHSI,
Ka4eCTBO BbIMOMHEHNS1 HU OQHOTO M3 HUX HE OLEHEHO MaKCUMarnbHbIM YiCroM 6annos).

(36-65)
b6annos




«YgosneTBoputenebHo» |CTyQeHT MokasbiBaeT AOCTaTOYHbIe, HO Hernybokve 3HaHWs nporpaMMHoro matepuana;| (16-35)
npu oOTBeTe He pJonyckaeT rpybbix oOwWKWBOK WM nNpoTMBOPeYMid, OpHako B| Gannos
dopmynmpoBaHMM  OTBeTa  OTCYTCTBYeT [O/KHas  CBS3b  Mexay  aHanmsom,
aprymeHTauMen u BblBOAaMW, ANA  NOMyYeHUs MNpaBMIIbHOTO OTBeTa Tpebyetcs
YTOYHSIOLLME BONPOCHI, AOCTUrHYTbl MUHUMaribHblE UNW Bbllle MoKa3aTenu peiTUHIOBON
OLEHKM NPV HanM4MKn BbINONHEHWSA nNpeaycmoTpeHHbix PN y4ebHbIx 3agaHun

(0-15)
Oannos

«HeyﬂOBJ'IeTBOpVITeJ'IbHO»
OTBeTbl Ha BOMpPOChbI AaHbl HEe BEPHO

O6wwme Kputepuun u WKana oueHUMBaHuA pe3ynbTaToB ANA AOoNYyCKa K ﬂpOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuuya 8
HanmeHoBaHuWe oLeHOYHOro cpeacTBa BannbHas wkana
1. | Bonpockl K ycTHOMY onpocy 0-100 6annos
WUToro: 100 6annos

MakcmmanbHoe konudectBo bGannoB 3a cemectp — 100. OGyvarowmiicss OOMycKaeTcs K 9K3aMeHy npw
ycrnoBun 46 1 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3 KpMTepMVI M WKana oueHnBaHusa pe3ynibtTatoB U3dy4yeHna gnCUumMniinHbl Ha I'IpOMe)KYTOHHOﬁ aTtrecTauuvum

OcHoBaHMeM Ans onpefeneHus OLEHKM Ha 9K3aMeHEe CIYXXUT YpOBEHb OCBOEHUs Ooby4varwmmmncs
mMatepuana n hopMMpoBaHUSA KOMMNETEHUMI, NMPeAyCMOTPEHHbIX NMPOrpaMmmori y4ebHON OUCUUMIVHBI.

YcneBaemMocTb OnpefensieTcs OoueHkaMmu: 5 «OTNUYHO»; 4 «XOpoLWo»; 3 «yOOBNETBOPUTENbHO»; 2
«HEY4OBNETBOPUTENBHOY.

OUEeHKY «OTRMUYHOY» MosydaeT obyyatoLwmninecs, OCBOMBLUWIA KOMMAETEHLMN ANCUMNINHBI HA BCEX dTanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematudeckoe u rnybokoe 3HaHue y4ebHOoro
matepvana, ymeHue cBOOOAHO BbIMONHATL 3afaHus, NpPeaycMOTpeHHble paboyelrt NMporpammoln, YCBOWBLLIMI
OCHOBHYK W O3HaKOMIIEHHbIA C OOMOMIHUTENbHOW NMUTepaTypoil, pekoMeHO4OBaHHOW nporpaMmoi. Kak npasuno
OLUEeHKa «OTMNMYHO» BbICTaBMNSAETCSA 00y4arWMUMCH, YCBOMBLLUMM B3aMMOCBSA3b OCHOBHbIX MOSOXeHUW y4vebHown
AVNCUMMANHBI, HeobxoauMblx Ans npuobpeTaemon npodeccun, NPOSIBMBLUMM TBOPYECKME CMOCOOHOCTM B
MOHWMaHWK, U3MOXEHNW 1 NCNOfb30BaHUK y4ebHoro marepumana.

OLEHKY «XOpOoLUO» 3acrnyXuBaeT 0byyaoLMncs, OCBOMBLLNIA KOMMAETEHLUMN ANCUMNIUHBI Ha BCEX dTanax
nx popmmposaHus Ha 71-84 %, oBHapyXMBLLMI NOMHOE 3HaHWe y4ebHOro matepuana, ycnewHo BbIMONHALNA
npegycMoTpeHHble pabodert nporpaMMOn 3afaHusi, YCBOMBLUMIA OCHOBHYK NUTEpaTypy, PEeKOMEHAOBAaHHYIO B
nporpamMme. Kak npaBumo, OLEHKa «XOpPOLlO» BbICTaBnseTca obyyaowmmcs, M[pogeMOHCTPMPOBAaBLUNM
cucTemaTMyeckoe BrageHue maTtepuanoMm AMCLUMNMAWHBI, CMOCOBGHBIM K UX CaMOCTOSITENbHOMY MOMOSIHEHUIO U
OOHOBMEHWNIO B xoAe AdanbHewiwen yvyebHom paboTbl M npodheccmoHanbHONW AEATENbHOCTW, HO AOMYCTMBLUMM
HecyLLleCTBEHHblE HETOYHOCTU B OTBETE.

OueHKY «yAOBNEeTBOPUTENbLHO» MNonyvaeT o0ydaloLnics, OCBOUBLLUMIA KOMMETEHLUUN OUCLUUMNIMHBI Ha
BCex aTanax ux opmmposaHus Ha 51-70 %, obHapyXMBLINIA 3HAHWE OCHOBHOrO y4yebHoro matepuana B o6béme,
HeobxoaMMoM Ansa AanbHenwwen y4ebbl 1 npeacrosiwert paboTbl No npodeccun, cnpaBnaoWUIACA C BbINONIHEHWEM
3agaHuiA, NPeaycMOTPEHHbIX pabodelt MPoOrpaMMOl, 3HAKOMbIA C OCHOBHOW NMTepaTypol, pPeKOMEeHOOBaHHOM
nporpammon. Kak npaBuno, oueHKa «ydoBreTBOPUTENbHO» BbiCTaBnseTcsa obydyallwmMes, A0NYyCTUBLUNM
MOrpewwHoOCTM B OTBETE Ha 9K3aMeHe W MpU BbIMOMIHEHWMM 3K3aMEHaUMOHHbIX 3agaHui, Ho obnagawowum
HeobX0AMMbIMW 3HAHUAMM NS yCTPpaHeHWs No4 pyKoBOACTBOM NMpenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHka «HeyAOBNEeTBOPUTENbHO» BbICTaBMNseTCH OOyyallemycsi, OCBOMBLUEMY KOMMETeHLUn
OVCUMNIUHBI Ha BCex 3dTanax ux PopMyMpoBaHus mMeHee yem Ha 51%, obHapyxuslemy npobenbl B 3HAHMAX
OCHOBHOTO y4ebHOro matepwvana, AONYyCTUBLUEMY MPUHLUMMIMANbHbIE OWWOKU B BbIMOMHEHUM NPEedyCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuuya 9
MpoueHTHasA wWkKana OueHka B cMcTeMe «HeyAOBNeTBOPUTENbLHO — YAOBNETBOPUTENbLHO —
(Npu ee ncnonb3oBaHWm) XOPOLUO — OTSINYHO»
0-50% HeyposneTBoputensHoO
51-70% YpoBNeTBOpUTENbHO
71-84% Xopowo
85-100% OTnnyHoO




MpunoxeHune 2

YTBEPXXOAKO
Oupektop domnunana ProQyY BO «CamlMY»
B . benebee Pecnybnukn BawkopTocTaH

J1.M. NhaxogoBa
« » 20 .

[ononHeHua n n3amMeHeHus K paboyen nporpamme AUCLMNIMHLI (MOAynS)

B1.B.03.02 «O61beKTHO-OpUEeHTUPOBAHHOE NPOrpaMMMUpPOBaHME»

no HanpaeneHuio noarotoBkm (cneumanbHoctn) 09.03.02 «MMHMOpMaUMOHHBIE CUCTEMBI M TEXHOMOrMWU» MO
HanpaBneHHoCTH (Npodunio) NoaroToBkn «MHPOPMaLMOHHbBIE CUCTEMBI U TEXHONOTMNY
Ha 20__/20___ y4yeGHbIN roa

B paGouyto nporpaMmMy BHOCATCA crieyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHUIN U NU3MEHEHWIA:

(BOMKHOCTb, CTeneHb, y4eHoe 3BaHue) (nognucob) (PNO0)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 0J06PeHbI Ha 3aceaHnmn Kadeapbl « » 20 r.,
npoTokon Ne

3aBeaytoLwmn kadeapon

(cTeneHb, 3BaHWe, NOANUCH) (PM0)



MpunoxeHwne 3
AHHOTauusa pabo4en nporpaMmMbl AUCLUNIUHBI

B1.B.03.02 «O61beKTHO-OpUEeHTUPOBaHHOE NPOrpaMMUpPOBaHMeE»

Kop v HanpaBneHue NoAroToBKu

(cneunanbHOCTL) 09.03.02 NUHhopMaLMOHHbIE CUCTEMbI U TEXHOJOIMHU
HanpaBneHHoCTb (Nnpocdmnb) UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU
Keanudukaumua 6akanaBp

®dopma oby4yeHus 3a04Has

Noa Hayana noaroToBKU 2023

Bbinyckarowasn kaceapa MHXeHepHble TeXHONOorum

Kadeapa-paspaboTumk UHXXeHepHble TeXHONornm

O61bem AgMcunnnuHbI, 4. / 3.e. 180/5

dPopma KOHTpOnA (NMpoMeXxyTo4Has

aTTeCTaLIMH) JK3aMeH
Yac. | Nek. Na6. MpakTnu.
Kypc e 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
4 180/5 4 - 8 5 154 9 aK3aMeH
UTtoro 180/5 4 - 8 5 154 9 aK3aMeH
YHuBepcanbHble KOMNeTeHUUu:
He NpeAyCcMOTpPEeHbI Y4e6HbIM NJIAHOM
O6wenpodeccnoHanbHbIe KOMNETEHLUU:
He NpeAyCMOTPEHbI Y4€OHbIM NSIaHOM

MpocdeccrmoHanbHbIE KOMMNETEHLMU:

MnK-2 CnocoGHOCTb BbINOMHATL NPOEKTUPOBaHME U Fpaconyecknin AnM3anH NHTePaKTUBHBLIX NOMb30BaATENbCKUX
MHTepdencos

MnK-2.3 OnuncbiBaeT 1 peanu3oBbIBaeT NOrMKy paboTel afIeMEHTOB MHTepdeiica Nonb3oBaTensi, UX B3aMMOCBS3U U
B3aMMOLENCTBUS C YYETOM BO3MOXHOCTEW LieneBbix nnaTgopm

MK-3 CnocobHocTb pa3pabatbiBaTe nporpammHoe obecrniedeHue (MO), Bkovas NpoekTMpoBaHue, OTnaaky, NpoBepKy
paboTocnocobHocT 1 moamdmkauuio MO

MnK-3.1 MpoekTupyeT, paspabaTbiBaeT, UCNONb3YET U AOKYMEHTUPYET NporpaMmHble NHTepdERchl MHPOPMAaLMOHHBLIX
cucTemM

MnK-3.2 MpoeKTUpyeT 1 peann3oBbIBAET CTPYKTYPbI, 6a3bl U XpaHUMMLLA OaHHbIX

MK-3.4 Mcnonb3yeT TvnoBble pelleHust n GubnuoTtekn Ans peanu3aunm MHPOPMALIMOHHBIX CUCTEM C YYETOM
0COGEHHOCTEN apXUTEKTYP PasnnYHbIX LieneBbix niaThopM

MK-3.5 MpounsBoanT oTnagky, cOopKy 1 NPoBEpPKY paboToCNOCOBHOCTM NporpaMmMHoro obecneyeHus

CopgepxaHne AMCUMNIMHBI OXBaTbiBAeT Kpyr BOMPOCOB, CBSI3aHHbIX C OOBEKTHO-OPUMEHTUPOBAHHBLIM
nporpammupoBaHmem. Knaccbl n o6bekTol C++. KOHCTpyKTOpbl M AecTpykTopbl. CTaTtudeckuin nonvmopcumam,
OAMHOYHOE HacrefoBaHue, ANHAMWYECKUN MONUMOpU3M, MexaHusM BUupTyarnbHbIX YHKUUA. KOHCONbHLIN
npoekT Qt, KOHTENHepHbIE Knacchl, paboTta ¢ dannamm, cosgaHne rpadmyeckoro nHTepderica cpeagcteamm Qf,
pa3paboTka Ananoros.

MpenogaBaHve OucuunvHbLI NpegycMmaTtpuBaeT crnegylowme opMbl opraHmsauum yd4ebHOro npouecca:
neKkuun, NpakTU4eckne 3aHsaTus, caMocTosaTensHas paboTa cTyaeHTa.

Mporpammont AUCUMNMHBI NPeAYyCMOTPEHbI creaylowne BUAbl KOHTPOMS: TEKYLLUN KOHTPOMb YCneBaeMoCcTuh
B (hopMe M NPOMEXKYTOUHbIA KOHTPOMb B (POpMe 3K3aMeHa.




