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1. [[EJA OCBOEHMS JACHHUILIMHBI

Le/pi0 OAHHOTO Kypca sBseTcs H3ydeHde OOBEKTHO-OPUEHTHPOBAHHOIO A3BIKA
nporpammvupoBafmst C++, 0a3oBBIX IPYHIMUIOB [OCTPOCHHS 00BEKTHO-OPUEHTUPOBAHHOIO
[IPOrPaMMHOTO Ko/a. JUist TOCTHIKEHHUs LEIH PE/IIONAraeTcs PELICHNE CIIENYIOMMX 3ajad:

e W3ydYCHHE TEOPETHUYECKOH dacTH (0OBEKTHO-OPHEHTHPOBAHHEBIC BOIMOMHOCTH S3bIKA

pOTPaMMHUPOBAHHS

C++,

OCHOBHBIC

cBOWcTBA  OOBEKTHO-OPHUEHTHPOBAHHOIO

IPOrpaMMUPOBAHHS: MHKAIICYJISIHs, HACIIeOBAHKE, HoaUMOpdU3M;
e 3aKpeIUTeHYe Ha IPAKTHUKE [OTYYeHHAbIX TEOPETHICCKHUX SHAHUM (paszpaboTka HeOONBIINX
IIPOTPAMM H TOJHONEHHBIX KIMEHTCKIX HPHIOKCHIH Ha A3BIKE CH+).

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OIIOIT BO
JIMCIUIUIMHA OTHOCHTBCS K 00s3aTENBHLIM qUCIMIUIMHAM Ooka brox 1. J{uCiiiinnibl
(Mojtyn) y4eOHOTO IIJIaHa.
UsyucHne JaHHON MMCLMILUIMHEL IIPOXOJKUT B 3-M CEMECTPE M Oasupyercs Ha 3HAHUIX,
IpHOGPETEHHBIX CTY/ICHTAMHE B paMKax 0011co0pa3oBaTebHbIX KypCcoB 110 IPOrPaMMHPOBAHHIIO:
e  “OCHOBHI IIPOrPaMMHUPOBAHHS"
o  “NubopMaIriuoHHbIE TCXHOIOIHH B IPOQECCHOHATEHON JIESTCITBHOCTH
o “ApxmTEKTypa KOMIBIOTEPOB”
JIns ycBOEHHS Kypca HeOOX0MMO:
e 3HAHME OCHOB IIPOLEAYPHOIO IPOrpaMMUApPOBaHUS
e 3HAHHE CHHTAKCHCA, OCHOBHBIX 6a30BBIX KOHCTPYKIMH, 6a30BbIX U IIPOU3BOAHBIX
THIIOB, CTPYKTYp ¥ QYHKIMIt s13b1Ka IporpaMmupoBarust Cn
e yMCHHE CAMOCTOSTENBHO pa3pabaThiBATE M TECTHPOBATH OpOrpaMMHBIA KOJ[ Ha
s3bIKe TIporpaMmupoBadus Cu
3HaHUs ¥ OPAKTHYECKHE HABBIKK JAHHOTO KYpCa MOL'YT OBITh IPUMEHCHDL:
e [pU HANKCAHAMA KYPCOBBIX PaboT IO CMEKHBIM JIACIHILIMHAM, TpeOYOLIIM
3HAHWS S3BIKOB M TEXHOJIOTUHN IIPOTPaMMHUPOBAHUS
e IIPH HAIICAHWH BBILYCKHOH KBAIM()UKALHOHHOR paboThI
o I IPO(ECCHONATLHOTO HCIONB30BAHMUS TIPH TPY0YCTPOHCTBE B IT-xommanuy,
3aHUMAIOIIHECS Pa3paboTKON IPOrpaMMHOI0 0OECIICUCHIS Ha A3BIKE C++

3. IUIAHMPYEMBIE PE3YJBTATHI OBYYEHHS O JUCIUILINHE

[LaHupyeMble pe3yabTaThl 00YYeHHs [0 JUCIHUILIIHEE, COOTHECEHHEIC ¢ INTAHNPYCMbIMH
pesynsraramu ocsoenus OIIOIL:

Konb YposeHb IInanupyembie pe3yJabTaThl 00yUeHHs MO ]
O0CBOEHMS AUCIHHILUIHHE, XapPAKTEPH3YIOIINe ITAIbI
dbopMupYyeEMBbIX . .
., | KOMIIeTeHIHi1 dopmMupoBanus KOMIIeTeHIM (ITOKA3ATEH
KOMIIeTEeHITHIH .
0CBOEHHS KOMIICTEHLIHIT) |
OITK-2 Crnocoben 3HaTh:
HCIIOJB30BaTh u|— pacIupeHHbIe 3HaHKA B 00JaCTd MaTeMATHKH;
ananTupoBaTh - MaTeMaTHUYCCKUE OCHOBBI, OCHOBHEBIE
CYIIECTBYIOLINC MONIOEHUS ¥  KOHIENIMH B 00IacTy
MAaTeMaTHICCKHUC MpOrpaMMHUPOBAHUT,
MCTO/BI 1 CHCTCMBI | — ApXUTEKTYpa SI3BIKOB IIPOIPaMMHUPOBAHNA,
IpOTPaMMUPOBAHIA | OCHOBHAS  TEPMHUHOJOTHS B 00nacTu
st paspaboTKh  H HPOrpaMMHOro 00ecIIedeHHMS.
peanuzanuu VMETh:
@IrOpUIMOB — YMEET OCYIIECTBIITH 00OCHOBAHHBIH BHIOOP
pEIICHUS

IPUKIaAHBIX 3a71a9

MaATEMATUYCCKUX U KOMIBIOTCPHBIX METOMOB, a
TAKXKC

HE0OXOIMMOI0 MPOTPaMMHOTO




Yposennb

TInanupyeMble pe3yabTaThl 00y4eHHs 110

Konpr OCBOCHHUSA AUCHUTLIMHE, XaPAKTEPH3YIOIHe 3TaNbI
¢hopMupyeMBbIX . =z
COMITETCHRITIH KOMIIeTeHIU ¢opmupoBanust KoMIIeTCHITUM (moxazareu
0CBOCHHSI KOMITETCHIIUIT)
obecrieueHus pu peLLCHUM 3a/a4
1po(eCCHOHANBHOM JesS TeIbHOCTH.
BianeTs:
- IMECT HABGLIKM IIPUMEHEHMS NaHHBIX METOOB
U IPOrpaMMHOTO OOECIICUCHUS 1PH PEINEeHNH
KOHKPETHBIX 3a/1a4.
OTIK-4 CriocobeH  pemnarth | 3HATH:
3a/a4qu — OCHOBHEIC IIOJIOYKEH S 15 KOHICIIITAT
npodeccuoHaNBHON MPUKIIAHOTO u CHUCTEMHOTO
JESITEIIHHOCTH c HpOrpaMMHUPOBAHHS, ApXUTEKTYPHI
UCIIOTB30BAHUEM KOMIIBEIOTEPOB U CETEH;
CYIICCTBYIOMINX - COBPEMCHHBIC S3BIKH MPOrPAMMUPOBAHM;
MH(POPMATYOHHO- - TEXHOJOTHU  CO3J@aHus W OKCILIyarTalnuu
KOMMYHHK%HHOHHHX IPOrPaMMHBIX HPOAYKTOB M TPOrpaMMHBIX
TEXHOJIOTHH B C KOMITIIEKCOB
ydeToM  OCHOBHBIX | _ ocHOBHBIC  TpeGoBanusi  HHGOPMAMOHHOH
TpeboBanuil 6e30IaCHOCTH.
uHGOPMAIMOHHOR | Viyerp:
6e3011aCHOCTH. - yMeeT OCYIIECTRIATE OGOCHOBAHHBIA BBHIOOP
HeoOXOMMMBIX WHPOPMAIMOHHBIX TEXHOJIOTHH
Ipy  pelleHHd 3ajad  LpodecCHOHaNbHOR
JEeSITeIIBHOCTH.
Biraners:
- HMEET IPAKTHYECKHE HaBBIKKM HCIOJIB30BAHMS
nH(pOPMATUOHHO-KOMMYHHKATIHOHHBIX
TEXHOJIOTUI pu peIeHnn 3a/1a4
npoeCCHOHANLHOM s TENIBHOCTH.
[K-1 Criocoben 3HaTk:
IPOCKTHPOBATH U - BO3MOYKHOCTH COBPEMCHHBIX U IIEPCIEKTHBHBIX
peaJM30BbIBATD cpecTB pazpabOTKH IIPOrPaAMMHBIX
[IPOrpaMMHOE HPOAYKTOB, TEXHHYECKHX CPEICTB;

ofecIieycHHE B
COOTBETCTBUH C
TpeCoBaHUIMHU

METOJIOJIOTHY Pa3paboTKU TPOrpaMMHOrO
obecriedeHust U TCXHOJIOIHU
IpOTPaMMHPOBAHUS,

METOMOJIOTHH ¥ TEXHOJOTHH IPOEKTHPOBAHUA
U WCIIOJIL30BAaHUA 0a3 JaHHBIX,

METOBL ¥ CPEJICTBA IIPOEKTUPOBAHU
IPOrPaMMHOTO 0OECIIEUeHUS U 0a3 JaHHBIX;
SI3BIKH (hopManm3ayu GyHKIHOHATEHBIX
crerruKanui;

HPHUHITAIEL TOCTPOECHHS APXUTEKTYPbI
HPOrpaMMHOTO OOECTIEUCHNS U BUJIB
ApPXHTEKTYPHI IIPOrPAMMHOTO 00eCIIeueHus;
THIIOBBIE PEIICHUS, OMOIMOTEKH IPOTPAMMHEIX
MOJTyJIeH, MaGIOHBI, KIACChl 0OBEKTOB,
HCIIOIB3YEMBIC TIPH Pa3paboTKe IMPOrpaMMHOTO
obecreycHust;

OCHOBHBIE KOHIIEIIUY U aTPHOYTHI KayecTBa




YpoBeHsn
Konbr P
OCBOEHHS
dhopMupyemMbIX .
.. | KoMHeTeHIuiA
KOMIIeTeHITH

ILianvpyembie pe3yJabTaThl 00yIeHHs 110
AUCIUILIAHE, XaPAKTEPH3YIOUIHE ITANBI
dopMupOBAHMSI KOMIIETEHIHIA (II0KA3ATETH
0CBOCHHS KOMIIETEHIUH)

IPOTPaMMHOI0 00ECIICUEHHS,
- MEXAHU3MbI aBTOPU3AINN U ayTCHTHDHUKAIINN;
- CTHJIY HAallUCAHUd KOJa.

YmeTs:

- IIPOBOHTH AHAJIM3 UCIIONHEHHs TpeOoBaHUil;

— BeIpa0aThHIBATD BapUaHTEI peanmn3anyuy
TpeboBaHui;

- IIPOBOJIUTH OTIEHKY u o0ocHOBaHKE

PEKOMEHYEMBIX PEIICHUNM;

- BLIOMPATh CPeACTBA M BAPHAHTHI PEaTH3ANHAN
IPOIPAMMHOTO 00ECIICUEHHS;

- KCIIONb30BATh CYIIECTBYIOIHE  THIOBLIE
pemiendss U MAOIOHBI  [IPOCKTHPOBAHUS
[IPOTPaMMHOI0 0OecIIedeHHsI,

- OPUMEHSATH METOJIbI u cpencrea
IPOEKTUPOBAHUS IIPOrPAMMHOTO 00ECIICUEHHS,
CTPYKTYp JIaHHBIX, 0a3 JaHHBIX, IPOrPaMMHBIX
uHTEep(eiicoB.

Biragers:

- HABLIKA OICHKHA BO3MOMKHOCTCH, BpEMEHH H
TPYJOEMKOCTH peanu3anuu TpeboBaHui K
IIPOrpaMMHOMY OOECIIEUEHHIO;

- HaBLIKM  COTJIacoBaHus  TpeboBamui K
IpOrpaMMHOMY o00ecIIeYeHHUIO c
3aMHTEPECOBAHHBIMU CTOPOHAMH,

- HaBEIKM OIIEHKM M COIJIaCOBAaHHSA CPOKOB
BBHIIIOJTHCHUS TTOCTABJICHHBIX 3a1a4;

- HABLIKK ~ pa3palOTKH ¥ COIVIACOBAHMS
TEXHUUYCCKUX crenudukalyii Ha IporpaMMHoe

obecrieueHue;
— HABHIKM (POPMHUPOBAHUSA M IIPEIOCTaBJICHHS
OTYETHOCTH B COOTBETCTBHH C

YCTaHOBICHHBIMY PErTIaAMEHTAMM;
- HABBIKH TIPOCKTUPOBAHUSA CTPYKTYD [JaHHBIX,
0a3 AHHLIX, TPOrPaMMHBIX HHTepdeiicos;

- HaBbIKHA BbI60pa CTHJI HAITHCAaHHUA KOJ4.

4. O0beM U CTPYKTYpa AUCUUILINHBI
OO61@as TpyI0eMKOCT UCIUINTHHE] COCTABIIAET 6 3aUETHBIX CIUHUIL, 216 4acos.

Na
n/n

HaumMeHOBaHHE TEM W/ WIN
Pa3/IesIoB/TeM IUCITHILTNHb]

Cemectp

Henens cemec)

. OG6bem yaeGHON paboTsl, | Popmbl
Busl yueGHOH paboTel,
C IPUMEHEHNEM TEeKyLero
BKITIOYas CAMOCTOSTENLHYIO <
HWHTCPAKTHBHBIX METOJI0B | KOHTPOILS
paboTy CTYAEHTOB

(B wacax / %)
U TPYROEMKOCTH (B Hacax)

(popma

YCIIEBAeMOCTH,
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Pazpen 1. MHOTOMOIYNEHOE 3 1 2 - 2 - 2/50% Peiirunr-
[pOrPaMMUpPOBAHUE, KIIACCHI KOHTPOJIH Nel
aMSITH
Paznen 2. [Tapagurma 3 ]2-10| 18 - 18 - 18 /50%
00BEKTHO-OPUEHTUPOBAHHOIO
ITPOrPaMMUPOBAHIA.
HMunxancysims
Paznen 3. OmuHOYHOE 3 11- 4 - 4 - 4 /50% PetiTunr-
Hacle0BAHUE 12 KOHTPOJIL Ne2
PA3JIEN 4. TToTOKH JaHHBIX 3 2-9 - - - 1
Pasnen 5. MHOXECTBEHHOE 3 13- | 12 - 12 - 12 /50% Peitrunr-
HacleaoBaHHe. PaHHee U 18 KOHTpOJIb Ne3
O3/IHEE CBS3bIBAHUE,
nonuMophusm
Paznen 6. IlpoexTupoBanue 3 | 1-18] - - - 7 -
[10JIb30BATENHCKOTO 0
urTepdeiica. PazpaboTka
OKOHHBIX NPUIIOKEHUH
Hammaue B quctmmuinae KIT/KP - - - - - - - -
HToT0 N0 NUCLMILUIMHE 3 - 36 - 36 81 36/ 50% DK3amed
(27u1.)

Conepmaﬂne JEKITHOHHBLIX 3aHATHH 10 ANCHUILINHE

Pasnen 1 MHOroMmoaynsHOE IpOrpaMMUPOBAHHE, KIIACCHI ITAMSITH
CrpykTypa MHOrOMOJAYJIBHOTO TpoekTa. CrHocoObl KOMIMISIHMK (COBMECTHAs, pasJelibHasdt).
Kiaccer mamsatu

Paznen 2 [apamurma 00beKTHO-OPACHTHPOBAHHOTO LIPOIPaMMHUPOBaHus. MHKAIICYIAIus.
Dnements! kiacca (ot # MeTonsl). KOHCTpYKTOpel (C IapaMeTpaMu; IO yYMOIYaHHIO; ¢
apaMeTpaMy, 3aJaHHBIME [0 YMOJMAHHIO; KOHCTPYKTOPHI KONHpOBaHMs). JleCTPyKTODHI.
Moaudukaropsl BHIEMOCTH. YKazarenb this. Cosfganme CTaTHYeCKMX W JIHHAMHYCCKHX
IEepeMEHHBIX THIAa Kiace (00bekToB). Crmoco6bl MHHIMaNH3anuu  00bexToB. JlocTym K
snementam kiacea. JpykecrBenusle (yHknmu. Ileperpyska onepaTropoB METOIAMHU Kiacca H
JpyKecTBeHHBIME (yHKImsamu. CTaTHUecKde JJEMEHTH Kiacca. BMerrnarornume Kiaccsl.
Poposrle kitacce! (11abji0HET)

Paznen 3 OpgupHOUYHOE HACHEIOBAHUE

OOBABIIEHHE  MIPOM3BOJHOTO  KJacca.  YIPaBIEHHE  BUAMMOCTBIO  YHACIIEJIOBAHHLIMU
yIeMeHTaMH. [TopsSIoK BhI30BA KOHCTPYKTOPOB IIPH CO3JAHUM OOBEKTA MPOU3BOIHOIO Kilacca.
KOoHCTpyKTOPBI KOMUPOBAHKS JUIst 00BEKTOB-IIOTOMKOB W 00BeKTOB 6a30BEIX Kiaccos. Pabora ¢
06 BEKTaMH KJIACCOB, HAXOAAIIUMHUCS B OJIHON MEpApXUU HACIeIOBAHUs, Yepe3 yKa3aTelu.

Paznen 4 [ToToxu naHHBIX
bubnuorednnie Kiaacchl 11 paboThI ¢ TOTOKaMH (stream).




Pasnen 5 MHOeCTBEHHOE HacieIoBanue. Pannee u 103/1Hee CBA3LIBAHUE, TOUMOP(PH3M

Bupnl MHOMECTBEHHOTO HACIIENOBAHME (BEPTHKANBHOE, TOPU30HTAIBHOE, CMEIIaHHOE).
[Ipo6GneMbl  MHOMKCCTBEHHOrO — HaclenoBaHMs. Pemennme 1pobimeM — MHOXECTBEHHOTO
HacjejoBanusa. BupryanbHbele 6a30oBeie Kiacchl. lloHATHe cBs3bIBaHHs. IIpoOieMbl paHHEro
cB3bIBaHMA. [lo3HEE CBA3BIBAHKE M MexXaHu3M BHpTyanbHbX ¢yHKIM (TBM, mone TBM B
o6bekte). IIpobieMbl MHOMXECTBEHHOTO HAcCle[OBaHMA M KIacCOB C  BHPTYaJbHBIMH
metogamu. [Tonmamopdusm. BupTyaibable AecTpyKTOpbl. AGCTpaKTHBIC KTacChl. YKa3aTelu Ha
KOMIIOHEHTEI KJIacca.

CoaepxkaHue J1a60pATOPHBIX 3aHATHH N0 JUCHMILIAHE

Pazgen 1 MHOroMo My ibHOE IPOrPaMMUPOBAHKE, KIACCHI TAMSITH
CTpyKTypa MHOTOMOIYJIBHOTO Ipoekta. CHOCOOB KOMIMISIHE (COBMECTHAs, pasJCbHAl).
Kiaces! mamsatu

Paznen 2 Nakancymsamnus.

DsneMeHTH Kiacca (ot @ Meronabl). KoHCTpykrophl (C mapaMerpaMu; O YMOJYaHMIO; ¢
MapaMeTpaMH, 3aJaHHBIMH 110 YMOJYaHHIO; KOHCTPYKTOpPBI KONUPOBAHHUSA). JleCTPYKTOPHL
Moandukaropsr BuauMmocTH. Ykaszarens this. CosgaHue CTaTHUeCKHMX M JAWHAMUYCCKAX
nepeMeHHBIX Tuma kmace (00bekToB). Croco0bl MHUNMANM3anuy 00BeKTOB. JlocTym K
aneMeHTaM Kiacca. J[pyxecrBennble ¢yHkuuu. Ileperpyska omeparopoB METOJAMHM Kjacca H
JPY>KECTBEHHBIME QYHKIIUsIME, BMernatoriie Knaccsl. PomoBbIe Ki1accsl (I1abilonsl)

Pazgen 3 Hacnenosanue

OObsBIICHHE  IPOW3BOJHOrO  Kjlacca.  YIIPaBI€HUE  BUAMMOCTBIO  YHACIECIOBAHHBIMM
sneMeHTaMu. 1JOpAI0K BBI30Ba KOHCTPYKTOPOB 1P CO3JaHUH OOBEKTa NPOMU3BOJHOIO Kilacca.
KoHcTpyKTOpEl KOMUPOBaHUS s 0OBEKTOB-TIOTOMKOB M 00BEKTOB 0a30BhIX Ki1accos. Pabora ¢
00BEKTAMH KJIACCOB, HAXOSIIIUMUCS B OHOH MEpapXuy HACIEIOBAHMs, YEPE3 YKa3aTeIH.

Paznen 5 llonmmopduszm

[To3mHee cBA3BIBAHME W MeXaHU3M BUPTYanbHbIX GyHkuumid (TBM, mome TBM B oObexre).
[omamopdusm.

5. OBPA3OBATEJIBHBIE TEXHOJIOTH
B mnpemomaBanuu JUCHUIUIAHE! «OOBEKTHO-OPHEHTHPOBAHHOE IIPOrPAMMHPOBAHUE)
UCIIOJIL3YIOTCS pa3HooOpasHble 00pa3oBaTeIbHbIE TCXHOJOIMH KaK TPAJUIMOHHBIE, TaK H C
NIPUMEHEHUEM aKTHBHBIX U MHTEPAKTUBHBIX METOAOB 00y4eHHs.
AKTUBHLIE U HHTCPAKTHBHBIE METOJIbI O0yUEHMSI:
o Uumepaxmuenas nexyus (pasoenvt Nel-3),
e [ pynnosas ouckyccus (pasoenvt Ne 1, 2, 3, 5);
o Ananuz cumyayui (pazoen Ne 6);
e [Ipoexmuas paboma 6 maneix epynnax (pasoen Ne 6);

6. OIIEHOYHBIE CPEACTBA AJIS TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIMHA 11O UTOT'AM OCBOEHUSI
JUCHUIIJIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTBI CTYJAEHTOB

TEKYIIIUA KOHTPOJIb



Peiirnur-kouTpoab Nel (KOHTpOIIL OcBOeHus pasjenos 1., 2)

ITpoBomuTcs B IMUCEMEHHOW (JopMe M IpPU3BAl BLIBATH 3HAHWS CTYJICHTAMM IPHHIIAIIOB
MHKAICY)SIAHA ¥ a0CTPAKIHN B 00HEKTHO-OPUEHTHPOBAHHOM [IPOrPaMMUPOBAHHH.
[IprMepHbIC 3aJaHHs:

1)

2)
3)

4)
3
6)
7)

Tun xnacc: obvssneHUe, CPYKIYPa, GO3MOJICHEIE COCIABTAIOWUE KOMHOHENMbl, 00bexm muna
xnace. Hpumepot.

Memxu sudumocmu. JJochyn Kk OmKpolmbiM U 3aKpbimelM unenam. Yxasamens this. Ilpumepol.
Konempykmopel 4 0ecmpyKmopbl: HASHAUeHUe, 8aPUaHIibl OGbAENEHUS. U UCROTb3OANU (8 MOM
yucie co30anue U paspyuenue 00bekmos 8 OUHAMUYECKOT RAMAMY).

Cmamucmuueckue unenot kiacca. Illpumepvl. [lpyses xaacca: HA3HAYeHue U Npumepul
UCHONL30BAHUL.

epezpysra onepamopos Olisl KIAcco8 (++, — 6 npeuKCHOM U BOCMQUKCHOM UCROTHeNUl, =+, -,
= « U »; nOCIeOHUe J8e ONepayuU Ha CHAHOAPMHBIX NOMOKAX 6600G/6b16004).

Bs00/6b1800 ¢ nozuueckux yempoticms ¢ C++ uepe3 06vexmel CMAHOAPMIHBIX KIACCOB, NOMOKU C
OUCKOBBIX A0S,

LIabnonet knaccos. "Bmewjarowgue” knaccel. Ipumepbr.

PeiiTunr-koaTpoab Ne2 (KOHTPOIIL OCBOSHHS pazjiena 3)

ITpoBOAUTCS B IMCEMEHHOM (hOpME W IIPM3BAH BBIABUTH 3HAHWS CTYACHTAMU IPHHIIMIOR
OIOUHOYHOI'O HACJICIOBAHMS B 0O BEKTHO-OPUCHTUPOBAHHOM IIPOrPaAMMHUPOBAHUN.
[IpumepHble 3a1aHH:

1)
2)

3)
9
J)

Hepapxus knaccos: 6a306biii K1ACC, NPOUSEOOHBLH KIACC.

Moougpuxamopyr docmyna npu nacredosanuy. Jfocmyn Kk unenam 6azoevix U HPOUEOOHBLX
knaccos "usnympu" npouseoocmsennozo kuacca u "usene”.

Viasamenu Ha obvekmul xnaccos. IIpeobpasosanue munog Oni 00beKmos u ykazamenei no
UepapxXUU HACICO0BAHUS, BO3MODICHbIE ONEPAYUU NPUCEAUBAHUL.

Obwenpunsimvie coznauiens 00 UMEHAX NPOU3BOTLHbIX MUNOE (CCLUIOK U yKasamenet). Jocmyn K
OOHOUMEHHBIM YNEHAM KAACCO8 NO UEPAPXUU HACICOOBAHUA, MEXAHUIM PAHNE20 C6A3bIBAHUA.
Vkazamenu na wienvt K1acca (RoJs U Memoobl). 06vseNeHue munos, REPeMeHHbIX, npumepsl U
peKoMeHOayuY O UCHONb308AHUA.

PeiitnHr-konTpoans Ne3 (KOHTPOJIE OCBOSHMS pa3Jiesia S)

[IpoBoguTCcs B IMCBMEHHOH (OpME M HPM3BAH BBIABUTH 3HAHUS CTY/ACHTAMH IPHHIMMIIOB
MHOKECTBEHHOT'O HACJIETOBAHMS
[IpumepHbIe 3a0aHus:

1)
2)
3)
9

5)

Muooicecmeennoe nacnedosanue. Ilpaguna 0ocmyna K nonsm u Memooam.

Mhnooicecmsennoe HacreO08aHUe U GUPIMYaNbHbLE DA306ble KNACCHL.

Honumopuszm npu MHOICECTIEEHHOM HACICO0BAHUU.

Mexanusm upmyansnblx QYRKYUi KaK 6apUaHm NO30He20 C6AILIEAHUS 00BLEKMA C MEMOOUMU:
0COBEHHOCIIY KOMPWISYUY MUna (Madiuybl 6UDMYANbHBIX MEMO006), 00bEKMOE, 6bl306 MEMOO0E
8 9moii cumyayuu (yepes 06beKkmbl, Yepe3s YKazameny pasHulx Munoe).

Bupmyanenvie decmpyxkmopbl. Abcmpaxmible Kiaccoi.

CAMOCTOSTEJIBHAA PABOTA

Ha camocTosITeTEHOE N3yUeHUE B 3 CEMECTPE BBIHOCUTHCA:

1) U3yuenne pasmena Ne4 - [OTOKM JaHHBIX (depe3 CTaHAAPTHBIE KIIACCHI IIOTOKOBOIO
BBOJA\BBIBO/IA)
3ajianne; Peanys3oBaTh CAOMSHHE ABYX OTCOPTHPOBAHHBIX UYHMCIOBBIX (DAMiioB B TPeTHi C
COXpaHeHHEeM YIOPSJIOYEHHOCTH. B peanMsaluy HWCMOJIb30BaTh CTaHIAPTHEIE KIIACCH
NOTOKOBOI'O BBIBOJIA \ BEIBOZA

2) Nzyuenwue pasznesa Ne6 - H3ydeHUe CIIENHAIbHEIX OUOIHOTEK 1 MOAXO0JOB K IIPOSKTUPOBAHHUIO
HOJIB30BATCIBCKOTO HHTep(deiica 1 pa3paboTKa OKOHHBIX IIPHIIOKEHHMA
3ajagre: I1o 3amaHHOM npeaMeTHONR o0nacTh pa3zpaboTarhk I0IL30BATENLCKOE MIPUIOKCHHE.
ITo 3apannoi mpeaMeTHOM 007acTH CTyIEHTAM CIIEYET:



1) ONpemenuTHCA C TONBE30BATENEM (Ul KOro OyAeT Npe/IHasHAUEHO IPHIOKCHIE —
MeHeIKep, TTOKYIaTeNb, aIMIHACTPATOP CAJIOHA B IPO.)

2) TOCTaBUTH 33/1a4y Ha BBITOJHECHHUE

3) peanm30BaTh 3aJady B COOTBETCTBHH ¢ TPeOOBAHMIMH (cM. HEXKE).
PesynpraToM paboThl JOKHO CTaTh MONHOLCHHOS 32KOHYCHHOE KIIMCHTCKOS IIPHIIOKEHHC €
OKOHHBIM I10JI630BaTEIBCKIM HHTEPQEHCOM.
Tpebosanus K 6bINONHEHUIO 3A0aY
1. TIpoekTHpOBaHHE U peann3anus 00bEKTHON MOJICIH (OM)
2. Peanmsarus OCHOBHOHW OGHM3HEC-TOTHKM TPHUIOKEHAS B COOTBETCTBMHM C MOCTAHOBKOH
sanaqn (mpescTapieHye MaHueix OM, m3Menenue coctosuus OM, TIOHCK 1O 3alaHHOMY
KPUTEPHIO)
3. Oprasusanus xpasenus gagEpX OM B GalinoBoit cucteme
4, Opranmsanys pasMelneHus fanabx OM Bo BpeMCHHOM XPaHWIIHINE Ha CCaHC paboTHI
5. Peamusamys OKOHHOTO TIOJIB30BATCIBCKOrO HHTepdelica ¢ IOMONIBIO CHENHAIbHBIX
6ubnmoTex
6. 3ajgaya JOIDKHA OBITH peam3oBaHa ¢ COONIONEHMEM OCHOBHBIX IIPHHIIMIIOB OOII
(MHKAIICY/IAIMS, HACITCOBAHKE, HOIUMOP(H3M)

3amaan MOT'YT BbIIOJHATLCS KakK UHIUBUYAJIBHO, TaK H B HeOOABIIIX rpynmnax IIo 2-3
YCJIOBCKA.

Crnucox 3a0ay

1. ABTOCAIOH: HPOAXKa NOJCPKAHHEIX M HOBBIX aBTOMOOHJICH
(2-3 uenoBeka)

2. ABTOCAIIOH: apeH/ia NOJIePKaHHBIX M HOBBIX aBTOMOOMITEN
(2-3 geroBeKa)

3. ABTOCEPBHC - PEMOHT H TeXOOCTYKHBAHHE aBTOMOOWIICH: IICpEYCHb YCIYT, YHeT
KITHEHTOB, OpPraHu3alys CACTEMBbI CKUIOK JUIs IIOCTOSIHHBIX KIIMEHTOB
(2-3 yenoseka)

4, CepBUCHBIA LICHTP II0O PEMOHTY KOMUBIOTEPOB M OPTTEXHHKH: kaaccubuKanms yciyr,
YYET KIIMEHTOB, OPTraHU3allis CKUIOK JUIS ITOCTOSIHBIX KIIMCHTOB
(2-3 yenoBeka)

5. ATCHTCTBO HEIBIOKMMOCTH - IIOKyIKAa ¥ Mpojgaxa: KiacCH(uKaIus BUIOB
HEJIBIDKMMOCTH, IIepedeHb YCIYT, ydeT KIMCHTOB, MOHMTOPHHI HEAOOPOCOBCCTHBIX
[IOKYTaTeICH U IIPOIaBIIOB
(2-3 uenoBeka)

6. ATCHTCTBO HEIBWKHMOCTH - apeH[a: KiaccubUKalus BU/IOB HEJIBUKUMOCTH, IIEPCICHD
YCIIYT, Y4eT KIHMEHTOB, MOHHTOPHHI HENOOPOCOBECTHBIX apeHaTOPOB M BIIAJICIBICE
(2-3 uenoBexa)

7. KocMeTHdeckuil CalloH: epeyeHb yCIyT, YUeT KIHCHTOB, OPraHi3anus CHCTEMbI CKUIOK
JUISE TOCTOSTHHBIX KIIMEHTOB
(2-3 uesroBexa)

8. Ilponaska meGeny — MHHEHKA TOBAPOB: KIACCU(HUKAIKS 10 BUIY TOBapa (Msirkas Mmebelb,
FOCTHHAs, KyXHH, CHAJlbHH, IPUXOXHUE U IPOd.), CTpaHe- M (hupMe- MPOU3BOIUTEIIO,
matepuaity (aepero, JCII, MJI® u poq), nexe
(1-2 yenoBexa)

9. IMpojaxa CaXCHIEB M CEMAH JEKOPaTHBHBIX PAcCTeHMH — Karajor TOBApoB:
KnaccuUKanus 1o BUIY (lepeBo, KyCTapHUK, [BETHL, JIyroBas Tpasa u 1IPOY.), CIIOCO0Y
nocaaku (CaXkeHell, paccaja, CeMeHa), BPEMEHHM MOCaIKH, IePHO/1y IIBCTECHUS.

(1-2 yenoBeka)

10. IMpomaxa MOGHIBHBIX TeJNCHOHOB - MONCTBHBIH PAML: KIACCH(PUKAIUS 110 TEXHUIECKUM

XapakTepPUCTHKaM, HHPME-IPOU3BOAUTEIIO U LICHE



11.

12.

13.

14.

15.

16.

17.

18.

S,

(2-3 genoBeka)

bubnroreka: yuet KHUT, KIaccH(pUKaLHUs 110 pa3zenaM d aBTOpaM

(1-2 genmoBeka)

KaproTeka CTyJEHTOB: IMYHBIC IAHHBIE, YCIIEBACMOCTH MO CEMECTpaM (TeKyllas H
ATOTOBAas)

(1-2 yenmoBeka)

KapToTeka narueHToB GoJIbHUIE! (JACTHOH KIMHUKHU): THYHBIC JAHHBIE, 1aThl OCMOTPOB,
KapTa aHaIN30B, 3a00JICBaHus, J€YCHUE, IPOLEYPhIL, JIeHallie Bpaun

(2-3 yenoBeka)

KynuHapus: opranusaiys 0aHka TOTOBBIX Oimoj ¥ (GOpPMHPOBAHHE MCHIO HA OCHOBE
AMEIOTIIMXCS IIPOJTYKTOB

(2-3 yenoBeka)

Kade: opranmsarus Ganka JaHHBIX OMIOA M MX KIacCH(HKAIms 10 NPHHAICKHOCTA K
rpynme (TOCTHBIE, MACHBIE, PHIOHBIE, KypHHBIE, Il 1Ua0eTUKOB, sl ACTel 0 7 JieT,
JUIS KPEMJIEBCKOM MMEThl, 10 KOJIMYECTBY KalOpHil M T.JI.), ABTOMATHYeCKuil mos6op
6MI00 [0 3aJaHHOMY 3allpocy C OTpPaHHYEHHAMH (IIOCETHTENb HE €CT MACO MM
LOCETUTEIb [IOCTUTEHCS U T.]1.)

(2-3 yenoseka)

Ky 3HaxoMcTB: opraHusaus 0aHKa JAaHHBIX AHKET KIMCHTOB, IPYNIMPOBKA aHKET 110
IepCOHAJBHBIM JAHHBIM (00pa3oBaHue, ceMeiflioe NONMOXEHHE, BO3PACT M T.J) M II0
KPUTEpHSIM TIOWCKa HapTHepa (0OpasoBaHue, ceMeiiHOe MONOXKCHHE, BO3pAacT M T.I),
aBTOMATHYECKUH TIOA00P APTHEPOB 110 3a[aHHBIM KPUTEPHSIM

(2-3 yenosexa)

Tomarouu

(1-2 uenoBeka)

Kity6 "moMalnHuX KUBOTHBIX": PETHCTPAlMs JKHBOTHBIX, MOHUTOPHUHI IIE€PEHECEHHBIX
3a00JICBaHUI 1 TPUBUBOK

(2-3uenoseka)

Kny6 "poMaimiHux SKMBOTHBIX": PETUCTPALMS XKHUBOTHBIX, TOAO0P Maphl, PETUCTPATIUS 1
y4eT MMOTOMCTBA

(2-3 genoBeka)

KOHTpoJAbLALIME ~ MEPONPHATHSMH  UIA  OUEHKH  BBINOJHEHHS  CTYJACHTOM

CaMOCTOATEIbHOMH paﬁoTbI ABJAIOTCH: OTYETHI ¢ BBINOJHCHHBLIM 3aIaHUAMHU

[IPOMEXYTOUHAS ATTECTAIMS 110 UTOTAM OCBOEHMA JIMCIHUATUIMHbI

(3Kx3ameH)
[IpoMeskyToUHas arTecTamys IpoBoauTca B Gopme ok3amena. [lpuMepHEIE BOIPOCH K
DK3aMCHY:

1. Knaccel namMsTi

2. MHOroMoyapHOE IIPOrpaMMHPOBAHUE: pa3/icbHas M COBMECTHAS KOMITUIIAUS

3. Kuaccel u 06bekTs! B Crt+, CBOMCTBO MHKAIICYJISAIIUN

4. KOHCTPYKTOpBI: Ha3Haue€HHWEe KOHCTPYKTOPOB, CHHTAKCHC  OOBABJICHHS, — BHIEI
KOHCTPYKTOPOB, BAPHAHTHI HCIOJIb30BAHMSI

5. JIoCTYN K olieMeHTaM Kitacca (IoJIsIM U MeTO/iaM) W3 METOJIOB Kilacca B uepe3 00BeKT

6. Co3maHpe CTAaTUUSCKUX M JUHAMMYECKHX O0BEKTOB, MACCHBOB OOBCKTOB, pasMeLICHHE
MOCIIEIOBATEILHOCTH 00HEKTOB B IMHAMUYECKON HaMSITH

7. JpykecTBeHHBIE QYHKIUH

8. Ileperpyska onepaTopHbIX QyHKIHH

9. CraruuecKkue dJIEMEHTE! Klacca

10. CranmapTHble KJIacChl IOTOKOBOIO BBOJA/BEIBOJA B C++
1. BMmemaromue KjIacchl: Ha3HaYeHnE, KIacCH(pUKays BMEIIAIOIINX KIacCoB
12. [leperpyska oneparopa new JUis peajau3alii BMEINAIOIIECro Kiacca



13, TaboHEI KIACCOB
co3gaHue OO0BEKTOB-IIOTOMKOB,

14. Hacnenosanue,
0a30BLBIX KJIACCOB

15. Moauduxarops! focTymna
16. MHOECTBEHHOE HACJIETIOBAHKE: BU/Ibl HACIEIOBAHUS, TIPOOIEME] X ITyTH PEITeHUS

17. Ouepanus

[IpucBaMBaHusg JJis1 O

TIOPSLIIOK

OBEKTOB, HAXOMISIIUXCS

BbI30Ba

KOHCTPYKTOPOB

OJHOM  uWepapxuu

HacnenoBanus. Oneparus IPUCBaUBaHUs AJd yKasaTeiel Ha 00BEKTEL.
18. MexanusM paHHEro M IIO3JIHETO CBSA3BIBAHUS, pealM3allds MEXaHW3Ma I03IHErO

cBsa3pIBaHus B CH++,

19. Iomumopduzm

20. AOcTpaKTHBIE KJIACCHI

21. YKazarenu Ha KOMIIOHEHTEI KJIacca.

®om1 OLEHOYHBIX CPEJCTB U TPOBEICHUN ATTCCTANU YPOBHS CHOPMUPOBAHHOCTH
KOMITETEHTIVH 00YJIaroIIiXcs 110 JIMCIUINIHHE 0(QOPMIILETCS OTACIBHBI JOKYMEHTOM.

7. YYEBHO-METOANYECKOE H HH®OPMAIIMOHHOE OBECITEYEHME
JUCIHTUITINHDBI

7.1. Kauroo0ecime4eHHOCTh

HaumveHoBaHMe THTEpATYpHI: aBTOD,
Ha3BaHWe, BH] U3JaHUs,
U3 AATENLCTBO

T"ox w3panus

KHUT'OOBECIIEYEHHOCTB

KonmaecTBo sx3eMIsapoB
u3manuii B Onosmoreke Binl'Y B
cootsercTBUH ¢ ®PI'OC BO

Hanaue B aiekTpoHHON
onbauorteke Bal'y

3

4

OCHOBH

ast TuTepaTypa

1. Bacumees AH. OO6bekTHO-
OPVIEHTHPOBAHHOE
NporpaMMHpoOBaHUE Ha CH++
[DnexTpoHHBI pecypc]/ Bacuines
AH—  DOnekTpoH. TEKCTOBBIE
nannsle.—— Cankr-[letepOypr: Hayka
u TexHuka, 2016.— 544 c.— Pexum
Jocryna:
http://www.iprbookshop.ru/60648.ht
ml.— 3BC «IPRbooks».

2016

Pexum JOCTYTIA!
http://www.iprbookshop.ru/606
48.html.— 3BC «IPRbooks.

2. Hosukos I1.B. O6sextHO-
OPHUEBTUPOBAHHOE
NPOTPAMMHUpPOBAHHE [DNIEKTPOHHBIH
pecypc]: yuebHO-MEeTOIIMYECKOe
nocobue k nadopaTopHeiM paboram/
Hosuxog [1.B.— Onektpow.
TEKCTOBbIC flaHHBIe.— CapaToB:
Bysosckoe obpazosanne, 2017.—
124 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/64650.ht
ml— 3BC «IPRbooks»

2017

Pexxum JIOCTYIA:
http://www.iprbookshop.ru/646
50.html.— 3BC «IPRbooks»

3. Bykynos C.B. OcHOBBI 00BEKTHO-
OPWEHTHUPOBAHHOTO
MPOTPaMMUPOBAHUSA [ DIIEKTPOHHBIN
pecypce]: yue6Hoe mocobue/ bBykyHos
C.B., bykynora O.B.— DnexTpoH.
TEKCTOBbIE AaHHble.— CaHKT-
Hertepbypr: Cankr-IleTepOyprekuii
rocynapCTBEHHBIH ApXUTEKTYpHO~
cTpouTeNbHbINA yHUBepeuTeT, DBC
ACB, 2017.— 196 c.— Pexnm
A0cTyna:

2017

Pexam pocTyna:
http://www.iprbookshop.ru/743
39.html.— 3BC «IPRbooks»




JononHuTeNbHAS NHTEpPATYPA

1. TepacumoB B.JL. O06nekTHO-
OPUEHTUPOBAHHOE
[POrpaMMUPOBAHUE B HAYWHBIX
HCCJIC/IOBAHHAX [DnexTpoHHBIH
pecypel: yuebHOE nocobue
(npaxtukym)/  Tepacmmos  B.IL,
Kosazes B.J— OJIeKTPOH.
TEKCTOBBEIE JaHHbIe.— (CTaBpOIOJb:
Cesepo-KaBkasckuit  denepajibHbIH
yHuBepeurer, 2018.— 119 c.—
Pexam JIOCTYIa:
http://www.iprbookshop.ru/92568.ht
ml.— 35C «IPRbooksy

2018 0

Pewxum nocryna:
http://www.iprbookshop.ru/925
68.html.— 3BC «IPRbooksy

2. OOLEKTHO-OPHEHTUPOBAHHOE
pOTpaMMUpPOBaHKE
[OnexTpoHHbIH pecypel:
J1a00paTOpHBIA MpakTHKYyM/ —
OIeKTpOH. TEKCTOBBIE
J@HHblE.— CTaBpONOJL:
Cesepo-Kapkazckuit
(henepaipHpIi YHUBEPCHUTET,
2018.— 111  c¢— Pexum
JocTyna;
http://www.iprbookshop.ru/9271
2.htral.— OBC «IPRbooks»

2018 0

Pexxum poctyna:
http://www.iprbookshop.ru/927
12.html.— DBC «IPRbooks»

3. Jlucunuu JI.B. O6bekTHO-
OPUEHTHPOBAHHOE
IIpOTpaMMHUpPOBAHHE
[DnexTpoHHEIH pecypcl:
KOHCIIEKT JieKIni/ JIncuiua
J.B.— DnekTpOoH. TEKCTOBBIE
nanubie.— HoBocrOupcek:
Hogocubupckuit
rOCyNapCTBEHHBIN TEXHUYECKUH
yausepcutet, 2010.— 88 ¢.—
Pexxum proctyma:
http://www.iprbookshop.ru/4497
0.html.— 3BC «IPRbooks»

2010 0

Pexum JIOCTyna:
http://www.iprbookshop.ru/449
70.html.— DBC «IPRbooks»

7.2. UHTEepHET-pECYpPCHI

1. Programming Languages — C++, International Standard - Pesxxum moctyma:
https://isocpp.org/files/papers/N3690.pdf

2. MSDN. Bozsparnenue k C++ (coBpemennsiii C++). / Pexxum mocryma:

https://msdn.microsoft.com/ru-ru/library/hh279654.aspx

3. MSDN. CnpaBounuk no s3eiky C++. // Pexxum noctyna: https://msdn.microsoft.com/ru-

ru/library/3bstk3k5.aspx

4. MSDN. Visual Studio. // Pexxum goctyma: https://www.visualstudio.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

JVICHATLIAHLI

JleknMoHHBIC AYJAUTOPUH, OCHAIIEHHBIE JOCKOM (I Mela WM MapKepa), SKpaHoM JUIs

IIPOEKITUOHHBIX CUCTEM, IIPOEKTOPOM 1 HOYyTOyKOM (420-3, 430-3).

AYI[I/ITOpI/IH JJIsT IIPpOBEACHU S J'[a60paTOpHBIX 3&H$ITHI>'I, OCHAIlIEHHEBIE COBpPCMCHHBIMHU
IIE€PCOHATILHBIMHA KOMIILIOTEPAMHU, O6T>6JII/IHéHHBIMI/I B JIOKAJIbHYIO BEIUHUCIIUTCIIBHYIO CCTh U



YKOMIIJIEKTOBAHHBIMH HEOOXOMMBIM CHCTEMHBIM K MPHKIATHBIM IIPOrPaMMHEIM oOecriedeHreM
(1226-3, 100-3, 511-3), ayauTOopr# BEIYUCITUTEIBHOTO NEHTPA.

KoMnbroteps! 0/DKHEI UMETh BBIXOJ B VIHTepHeT il MOJy4eHHs AOCTYNA K CIIPABOUHOM
uHbopMaIuy.

Cpena paspaborku - Microsoft Visual Studio.

Paboyas mporpaMma AUCHUIDIMHBEI COCTaBIEHA B cooTBeTCTBUM ¢ Tpebosanuamu OI'OC BO no

nanpasiiennto 01.03.02. «IIpukiannas mateMaruka 1 undopMmaTukay

Pabouyro mporpamMmy coctasumu cr. mper. kad. @ulIM Boponosa H.M.
(®HO, noxmucs)

Penensent e
(upencrasutTens paboTonarelis) reHepaibibtit aupekTop OO0 «PC CepBucy Mﬁc A

(mecro pabotsl, nomkHOCTE, ®HUO, ROANHCE) /
ITporpamma paccmoTpena u oj100peHa Ha 3acemanun Kabeaprr OulIM :

IIpoTokomn Ne 1 0102.09.2019 rona
((1?16, TIOJITUCE)

Pabouaa mporpamMma paccmorpena M 0/100peHa Ha 3ace/laHUM YYeGHO-METOIMUECKOM KOMUCCHH

3aBenyrommii kadenpoit ApaxensiH C.M.

Hanpasyienus 01.03.02. «IIpuknanHas mateMarnka 1 ungopMaTukay

ITpotokon Ne 1 0102.09.2019 rona -

=
—

Ipencenarens KoMuCCHH 27 Apakessnr C.M.,
-

(U0, noanucs)

JIMCT HEPEYTBEPKIEHU S
PABOYEW ITPOT'PAMMB] JIACIUILIAHBI

Pabouas nporpamma omoOpena na y4eOHBIH IO

ITporoxon 3acemanust kadenpnr No orT roja

3asenyronwii kadeipoi

Pabouas nporpamma onobpeHa Ha y4eOHBIIH roj1

[IpoToxon 3acenanust kapeapnr Ne oT rojga

3aBexyrommii kadempoit

Pa6oy4as mporpamma oj100peta na y4eOHBIi roJT

I[IpoTokon 3acenanus xadempbr Ne oT rojia

3aBeayroluii kageapoi




