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PABOYASA ITPOI'PAMMA JTUCIUAIIJINHBI

b1.0.04.06 [TporpammupoBanue

Hanpasiaenune noaroroBku: 10.03.01 Hngopmayuonnas bezonacnocme

HanpaBaennocts (mpopuin): Opeanuzayus u mexHonro2uu 3auumol uHgopmayuu (no ompac-
JU Ul 8 cghepe npogheccuoHaNbHOU OessmebHOCIU)

KBanundukanus (crenenn): oaxanasp

®opma o0yueHUs: ouHas

HMHCeTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS M TEXHUKH
Kadeapa: maremarnueckoro MoAeIupOBaHUsI, KOMIIbBIOTEPHBIX TEXHOJOTUN U MHPOPMALIMOHHOM
0e30IacHOCTH

ouyHas ¢popma 0YHO-3204HAas 3a04Has popma
¢popma

Kypc 1-3
CemecTp/TpumMecTp 23456
Jlekuuu 90
JlabopaTopHble 3aHATHS 162
IIpakTHYeckHe (CEeMHMHAPCKUE) 3aHATHS 108
B T. 4. IPAKTHYECKAs MOATOTOBKA 0
®opma(bl) MPOMEKYTOYHOM ATTECTALUN 3auer

3auer

3adeT ¢ OLEHKOM
Ix3amen — 0,3
Ik3amen — 0,3

KII-0,5
Kontpoasb 18
HNuble popmbl padoThl 1
CamocrosiTesbHasi padoTa 4119

Bcero uacos: 792
TpynoeMkocTh: 22 3a4eTHBIE eIHHUIIBI

PazpaboTtunk(n) pabodeit mporpaMMsl:
CIMapuiull npenooasameib J.U. Makcumos




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3yyeHUs: IMCUMIVIMHBI: OBIajlcHUE 3HAHUSAMHU W HABBIKAMH IIPOTPAMMHUPOBAHHS C
HCIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB IIPOIPAaMMUPOBAHUS, a TAKXKE MOITY4YEHHE HEOOXOIUMBIX MpakK-
THUYECKUX HAaBBIKOB IPUKJIATHOTO IIPOrPaMMUPOBAHUS.

3anatm H3YYCHUA NTUCHUIIJIUHBI:
e c(hopMHUpPOBATh HABBIKM MPOTPAMMHUPOBAHUS Ha SI3bIKE BBICOKOT'O YPOBHSI, KOTOpBIE OyAyT HC-
HOJIB30BATHCSL M YIITYOJIATHCS HPH BBINOJIHCHUHM PA3IMYHBIX 33JIaHUH U paboT MO JAUCHUILIHHAM,
U3y4aeMbIM Ha ITOCIEAYIOIIHNX Kypcax;
e TIOJArOTOBUTH CTYICHTOB K CHCTEMHOMY BOCIPHSATHIO JAATbHEUIINX JUCHUIUIMH y4eOHOTO IIaHa
0akaaBpOB;
e chopmMupoBaTh U 00YYUTH UCIIOIH30BATh CHCTEMATU3UPOBAHHBIC TECOPETHYCCKUE U TIPAKTUYCCKHE
3HAHMS TPU PEIICHUHU MPOPECCUOHATBHBIX 33/1a4.
e IOJYYUTH NPEJICTABICHUS O POJIM U MECTE MPOrPaMMHUPOBAHHS B OOIIECTBE.

Mecto mucuuminnabl B cTpykType OIIOII: peanusyercs B pamkax o6si3aTenbHOI YacT
6moka b1. lucuumnausel (MOIyn).

Ilnanupyembie pe3yJbTAThl 00y4eHHUS MO JMCHUIIMHE!

Koxa I[lnannpyemble pe3ybTaThl
NuaukaTopbl OCTHKEHUS KOMIIETEeHIIUT
KOMIIeTeHIINH o0y4eHHs 1O JUCIHHUILIMHE
OIIK-7 3HaTh: 3Haer:
— THUIIBI aJITOPUTMOB U CIOCOOBI WX HAIMCa- | — OCHOBHBIE TPUHIMIIBI pa3pa-
HUSI, OCHOBHBIE SI3BIKH TTPOTPAMMHUPOBAHUS OOTKM  COBPEMEHHOTO  TIpO-
U COBPEMEHHbIE MPOTPAMMHBIE CPEJIBI pa3- IrpaMMHOTO 0OecTeyeHusl.
pabOTKH aBTOMATU3UPOBAHHBIX CHUCTEM U
TEXHOJIOTUH sl perieHus 3afad npodec-
CHMOHAJIbHOM JIeATSIHLHOCTH.
YMeTh. Ymeer:
— COCTaBJIATh AITOPUTMBI, TUCATh W MPOBO- | — pa3padaThIBaTh 00BEKTHO-

AUTH OTJAaJAKYy KOJa Ha A3BIKEC IMPpOorpaMmu-

OPHUCHTHUPOBAHHBIC ITPOTpPaAMMBI

poBaHMsI, TECTHpPOBaTh pPabOTOCIOCOO- Ha OCHOBE MMEIOIIUXCSA COBpE-
HOCTBH HpOFpaMMBI. MCHHBIX S3BIKOB HpOl"paMMI/I-
pOBaHUSL.
Baagern: Baaneer:
— HaBBIKAMH MIPOTPaMMUPOBAHUS, OTJIAJKU U | — HaBbIKaMHU HCITOJIb30BaHUS

TECTUPOBAHUS MPOrPAMMHBIX TPOJYKTOB
JUISL pelieHuss 3aaa4 npodecCHOHATbHOM
JICSITEIIbHOCTH.

COBPEMEHHBIX S3BIKOB TIPO-
TPaMMHUPOBAHHUS JIJIS PEIICHUS
npodeccHoHANBHBIX 33/1ad.

Il. COOEP’KAHUE N OB BEM JUCIHUITJINHbI
€ YKa3aHHeM KOJH4YeCTBA YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcst
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas ¢popma o0yueHust




HaumeHoBaHue pa3iesioB U TeM

Bcero

AyauTOpHBbIE

3aHATHUSA

JIK

113

Jb

Cam.
pao.

Pa3neda 1. CTpykTypHOE nIporpaMMHpoOBaHHe

108

18

36

18

36

Tema 1. Beenenue B nporpammupoBanue. CTpyKTypHast
pa3pabotka nmporpamm (AnroputMsl. CTpyKTyphl BBIOODA.
Onepauun npucBauBanus. Onepanuyy HUHKPEMEHTA U JIEK-
peMeHTa)

20

Tema 2. Ynpanenue nporpammoil (OCHOBBI CTPYKTYp
noBTopeHusi. CTpykTypa co MHO>KECTBEHHBIM BHIOOPOM)

24

Tema 3. ®yuxuuu (IIporpammubie mMogynu. @yHKUUH
MareMaTtnuecko Oumbmmorexu. OmnpenencHus (QyHKIUH.
[Tpototuns! ¢yHkuuii. Be3oB (QyHKIM: BBHI30B 1O 3Ha-
4yeHuto U 1o ccbuike. Knacesl namstu. [IpaBuna obnactu
neiicrusi. Pexypcust)

26

Tema 4. Maccusbl (OObsBIeHHE MaccuBOB. [Ipumepsr
pabotel ¢ MaccuBamu. Ilepemaya mMaccMBOB B (PYHKITHH.
CoptupoBka MaccuBoB. [louck B MaccuBax. MHoromep-
HbIE MAaCCHUBBI)

38

14

14

@OPMCI omyemHocmu 3a4€T

Hmoeo 3a 2 cemecmp

108

18

36

18

36

Paszpnen 2. CTpyKTypbI JAHHBIX

108

18

18

36

36

Tema 1. Vkazarenu (OObsBICHHS M WHULIMATU3AIMS T1€-
pemeHHoli-yka3aTend. Onepanuu Haja ykazatensmu. lle-
penada nmapameTpa no ccpuike. CBs3b MEXKIY yKazarels-
MH W MacchuBaMd. MaccHBBbI yKazarenen. YKa3areild Ha

dynKIN)

30

10

12

Tema 2. CTpyKTypbl, OOBEAMHEHHS W TEPEUUCICHUS
(Omnucanus crpyktyp. Manmmanuszanus ctpykryp. Hocryn
K 2JeMeHTaM CTpykTyp. lMcmonb3oBaHue cTpykTyp
¢ynkuusamMu. O0beIMHEHNUS)

34

10

12

Tema 3. CTpyKTypHl, cChlIarommecs Ha ceos. Jlnrammde-
ckoe pacnpeneneHue namsaTi. CeszanHble criucku. CTeku.
Ouepenu. Jlepebsi.

44

16

12

@OpMCl omyemHocmu 3a4€T

Hmoeo 3a 3 cemecmp

108

18

18

36

36

Pa3znea 3. Padora ¢ AMHAMUAYECKHUMH 00bEeKTAMU

98

12

24

12

50

Tema 1. CumBonsl u crpoku (bubnmoreka o6paboTku
cUMBOJIOB. DYHKIMH TpeoOpa3oBaHus CTPOK. DYHKIUH
CTaHAApTHOW OMOJIMOTEKN BBOJ1a/BHIBOJIA)

42

10

20

Tema 2. Pabora ¢ ¢aitmamu (®@airel 1 motoku. Co3nanne
¢aiina mocnen0BaTENbHOTO N0CTyNa. UTeHHEe NaHHBIX U3
(haiina mocienoBaTenbHOTrO nocTyna. daibl Mpou3BOIb-
Horo aoctyna. Coznanue ¢aiiina npou3BOILHOTO JAOCTYIIA.
[IpousBonpHas 3amUCh JAHHBIX B (paiil MPOU3BOIBLHOTO
nocrymna. [locnegoBaTenpbHOE YTEHHE JNAaHHBIX U3 (aiiia
MIPOU3BOJIBLHOTO JOCTYNA)

56

14

30

Pa3znea 3. O0beKTHO-OPHEHTHPOBAHHOE NPOIrPAMMHU-
poBaHue

252,7

24

48

24

156,7

10.

Tema 1. Knaccel u aberpakuus nanubix (Co3nanue Kiac-

20

10

3




ca. O0macTp JEUCTBUS KJIacca W JIOCTYN K 3JIEMEHTaM
KJlacca.

11. | Tema 2. ®yHKIMH AOCTyNA U cepBUCHBIE DYyHKIUU. VHH- 26 4 6 4 12
[Uanu3aIus 00bEKTOB KJIACCA: KOHCTPYKTOPBI.
Dopma omuemHocmu 3a4€T C OLICHKON
Umoeo 3a 4 cemecmp 144 18 | 36 | 18 72
12. | Tema 3. Mcnosp30BaHre ¢ KOHCTPYKTOPAMU apryMEHTOB
no ymonmdanuto. Jlecrpykropsl. Mcmonp3oBanue anemen- | 30 2 6 2 20
TOB JJAHHBIX U JIEMEHTOB-(YHKITHN)
13. | Tema 4. Ileperpy3ka omnepanuii (OCHOBHBIC MPUHITUITHI
Meperpy3ku omnepanuid. 3anpeTbl Ha Meperpy3ky omepa- | 34 4 6 4 20
LU
14. | Tema S. HacnenoBanue (ba3zoBbie U MpOU3BOJIHbBIE KJlac-
Chbl. 3alllMIlleHHbIE 3JIeMeHThI. [lepeonpenenenue 3iemMeH- 36 4 8 4 20
TOB 0A30BOT0 KJIacca B MPOM3BOJHOM Kjlacce.
15. | Tema 6. OTKpBITHIC, 3aIIUIIECHHBIC U 3aKPBIThIE 0a30BbIC
Kiaccel. HermocpeicTBeHHbIC 1 KOCBEHHBIE 0a30BBIC KJIac-
cel). Bupryaneueie pynkuuu u noaumopdusm (Bupry-
54,7 4 8 4 34,7
anbHbIe QyHKIMHA. AOGCTpaKTHBIC 0A30BBIC KIACCHI H KOH-
KkpetHble Kiacchl. [Tomumopdusm. HoBble kmacchl u u-
HaMHUYECKOE CBSI3bIBAHNUE)
16. | Tema 7. [1laGnoHHBIE KJIACCHI 56 4 8 4 40
Dopma omuemnocmu IK3aMeH 0,3
Konmponw 9
Hmoeo 3a 5 cemecmp 216 18 | 36 | 18 134,7
Paznen il IMporpammupoBanue Windows- 216 | 18 | 36 | 18 133.2
NPUJI0KEHUI
17. | Tema 1. PaGota ¢ MeHIO W TaHEISIMU HHCTPYMEHTOB
24 2 4 2 16
(AHatoMust MeH10. OTpBIBHBIE MEHIO)
18. | Tema 2. PaboTa ¢ JOKyMEHTaMH. 28 2 4 2 20
19. | Tema 3. PaGora ¢ QuadoroBBIMH OKHAMH M DJIEMEHTAMU
yrnpasinenusi (Kxnomku. DnemMeHTHI oTOOpaxkeHus. Jie- | 28 2 4 2 20
MEHTBI HACTPONKHU. DJIEMEHTHI BBOJIa. DJIIEMEHTHI BHIOOPA)
20. | Tema 4. CoObITHS U B3aUMOJICHCTBHE C IOJIb30BATEIEM
s 36 4 8 4 20
(Cob6biTus. PUIILTPHI COOBITHI)
21. | Tema 5. I'paduka u 3ByK (pactpoBbie m3o0paxenus. Pa-
6ota co mpudpramu. DnemeHtsl co ctuiem. OpenGL. | 46 4 8 4 30
3Byk. MynbTuMema)
22. | Tema 6. Co3zganue SDI u MDI npunoxenwii. 43,2 4 8 4 27,2
Dopma omuemnocmu IK3aMeH 0,3
Koumponw 9
HoOP 1
Hmoeo 3a 6 cemecmp 216 18 | 36 | 18 133,2
B T.4. IPAKTHUYECKas MOATOTOBKA 0
Hroro: 792 | 90 | 162 | 108 4119

OuHo-320uHas popma o0yueHus (He peanusyemcs)

3aounas gopma o0yueHus (He peanrusyemcs)
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I11. OHEHOYHBIE MATEPHUAJIBI IJISA IIPOBEJEHUA ATTECTAIIUN

agkrownPE

©ooNo

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

OBYYAIOIIUXCH ITO TUCHUIIJIMHE
Tekymias arrectamus IpoBOAUTCS B (OpMe KOHTPOJIbHOU PabOTHI.

Tunosblie BOIIPOCHI /I KOHTPOJbHBIX paﬁoT

Urto Takoe «crnernuduKaus HCKIFOYCHHN»?

Yro npoucxoauTt, ecinu GyHKIMS HapylaeT Clenu(GUKaLUI0 UCKIIOUEHUN?
YYuThIBaETCS I CHCHUPUKAIUS UCKITIOUCHUN TIPU TIEpeTpy3Ke PyHKITHI?

Yro Takoe «repapXus UCKIIOYCHUI»?

Cy1ecTBYIOT JIM CTaHAapTHble UcCKItodeHus? Ha3oBure aBa-Tpu THIA CTaHIAPTHBIX HCKIHOYE-
HHUM.

[TosicHuTE «B3aMMOOTHOIIEHNE) UCKIIFOYEHUIN U IECTPYKTOPOB.

OOBbscHUTE, 3a4eM MOXKET OHAA0OUTHCS MOAMEHA CTAaHAAPTHBIX (YHKLIUN 3aBEpILICHHS.
Kaxue Bubl HecTaHJAPTHBIX UCKIFOYEHU BbI 3HaeTe?

B yem ominume mexaHu3Ma CTPYKTYpHOH 00pabGoTku uckmoueHnit Windows OoT cTaHIapTHOTO
MexaHu3ma?

Kakue 1B posu BBINIOJIHAET HAcIeA0BaHuE?

Kakue Bubl HacnenoBaHus BO3MOXHbI B C++?

Uem oTnnyaercs MoaudukaTop aoctymna protected or MmoaudukaTopos private u public?
UYeM OTKpBITOE HACIIEIOBAHUE OTJIIMYAETCS OT 3aKPBITOTO U 3aIULIIEHHOI0?

Kakue ¢pyHkuuu He HacneayroTcs?

Cdopmynupyiite mpaBuiia HaUCaHUsI KOHCTPYKTOPOB B ITPOU3BOJIHOM KJIacce.

KaxoB nopsiiok Bb130Ba KOHCTPYKTOPOB? A ECTPYKTOPOB?

Mo’kHO JT1 B IPOU3BOJHOM KJ1acce OOBSABIIATH HOBBIE NOJIsA? A METObI?

Ecnu uMst HOBOTO 1MOJIsl COBMAZAeT ¢ MMEHEM YHACJIEOBAaHHOIO, TO KaKMM 00pa3oM pa3pelinTh
KOH(MIMKT UMEH?

YTo MpOUCXOAUT, €CIIU UMsI METOJa-HaCJIeJHUKA COBMAIaeT ¢ MMEeHeM 0a30BOro mMeronaa’?
ChopmynupyiiTe MPUHIMI TOACTaHOBKH.

Korna BEINOIHAETCS MOHMKAIOILEE IPUBEIEHUE TUIIOB?

OOBsCHUTE, UTO TAKOE «CPE3KA» UIIU «PaCILEIIICHUEY.

OOBsicHUTE, 3a4€M HY)KHbI BUPTyaJlbHbIE (YHKIINU.

UYro Takoe cBA3bIBaHUE?

YeM «paHHEE» CBSA3BIBAHME OTIINYAETCS OT «TIO3IHETO»?

Kakue nBa Buga noaumopdusma peaauzoBansl B C++7?

JlaiiTe onpeeneHre NoaIMMOp(HOro Kiacca.

MosxeT 11 BUpTyaibHast yHKIMS OBITh JPYKECTBEHHOM (yHKIIMEH Kiiacca?
HacnenytoTcst mu BUpTyanbHble GyHKIMN?

KaxoBbl 0cOOEHHOCTH BBI30Ba BUPTYAIbHBIX (PYHKIIMI B KOHCTPYKTOpaxX U JeCTpyKTOpax?
MOo3KHO 11 cienaTh BUPTYaJIbHOM NEPETPYKEHHYIO OIIEPALIMIO, HAIPUMED, CII0KEHUE?
Mo3keT 11 KOHCTPYKTOp ObITh BUPTYaJIbHBIM? A NeCTpyKTOp?

Kak BupTyanbHble GyHKINHU BIUSIOT Ha pa3mep Kiacca?

Kak o0bsBisiercs «uncrtas» BUpTyaiabHas QyHKIUS?

JaiiTe onpezaeneHre abCTPaKTHOTO Kiacca.

HacnenytoTcs nu uncteie BUpTyaiabHble QYHKINN?

MOXHO 11 OOBSIBUTD AECTPYKTOP YUCTO BUPTYATbHBIM?

Uem oTauvaeTcsi YUCThI BUPTYAIbHBIN JECTPYKTOP OT YUCTOU BUPTYATbHOM (PYHKITUN?
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39.
40.

3auem TpeOyeTcs onpeeseHHe YUCTOr0 BUPTYaIbHOTIO AeCTpyKTOpa?
Hacnenyercs nmu onpeneneHue YMCTOM BUPTYTbHOM QPyHKITUN?

HpOMC)KYTOIIHaSI aTTcCTalusia 06yqa}0mﬂxc;1 OCYHICCTBIIACTCA B Q)opMe 3a4€Ta, 3a-

YyeTa ¢ OIEHKOM, 9K3aMeHa, 3allUThl KypCOBOTO MPOEKTA C MCIIOJIB30BAaHUEM CJICIYIOIINX
OIICHOYHBIX MAaTEpPUAJIOB: BOIIPOCHI K 3a4eTy, K 3a4€Ty C OLICHKOH, K dK3aMEeHY, MpUMeEpHas
tematuka KII.

ROOo~NoGO~LNE

el el el
O WNREO

RBOoo~NoORwNE

el e

0.
1.

Bonpocsl k 3a4ery
(2 cemecTp, ouHas popma 00yUeHUs )

AJITOPUTMBI.

CTtpyKTypHl BBIOOpA.

Onepannn npucBauBanus. Onepanuy HHKPEMEHTA U JEKPEMEHTA.
OCHOBBI CTPYKTYp IIOBTOPEHHSI.

CTpyKTypa cO MHOKECTBEHHBIM BEIOOPOM.

[IporpamMMHuble Moayu. @yHKIIUN MaTeMaTUYECKOW OMOIMOTEKHU.
Onpenenenus ¢pyHkuuid. [IporoTunsl GyHKIMA.

Bb130B (hyHKIMI: BBI30B 110 3HAYEHUIO U IO CCBHUIKE.

Knaccel namstu. [1paBuia obnactu nefcTBusL.

. Pexypcus.

. O6bsBienne maccuBoB. [Ipumepsl paboThl ¢ MaccBaMH.
. [lepenaua MmaccuBoB B (hyHKIIUH.

. CopTupoBKa MacCHBOB.

. [Touck B maccuBax.

. MHOTOMEpHBIE MACCHUBBI.

Bomnpocsl k 3auery
(3 cemecTp, ouHas popma 00yUeHHsI)

OObsBIIeHNS U MTHULIMATU3alUs IepeMeHHo-yka3arens. Onepanuu HaJl yKa3aTelsIMHU.
Ilepenaya napamerpa Mo CChIIKE.

CBs13p MEXly yKa3aTelasiMu U MaccuBaMH. MaccUBBI yKazarenei.

VYkazarenu Ha QyHKIUH.

Onucanus crpykryp. Ununmanusanus ctpykryp. JlocTym K aJeMeHTaM CTPYKTYpP.
Vcnonb30BaHue CTPYKTYp ¢ QYHKIHSIMU.

O0BeanHEHN.

CrpykTypsl. CTpYKTYpBI, CChIIAIONIUECS Ha ceOsl.

JlnHaMuueckoe pacnpeaeneHue naMsTu.

Ceszannbie criucku. Cteku. Ouepenu.

JlepeBpsi.

Bonpocsl k 3a4eTy ¢ OlleHKO#
(4 cemecTp, ouHast popma 00yUeHUsI)

Ctpoku u cuMBoIbL. bubanorexka 06paboTKH CHMBOJIOB.
@OyHKIUY TPeoOpa3oBaHUs CTPOK.

OyHKIUYN cTaHAAPTHOM OMOIMOTEKH BBOAA/BBIBOJIA.
dopmaTupoBaHHbIN BbIBOA. DopMaTHpOBaHHBIN BBO/I.
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ROOo~NoGO~LNE

-
-

RoOoo~Nooa~wONE

NGO~ wWNE

0.

. II1labnoHs! Ki1acca.

0.

@aiinsl u motoku. Coznanue ¢aitia mocie0BaTeNIbHOTO JOCTYIA.

Utenune maHHbIX U3 (aiisia mocIeI0BaTEIbHOTO TOCTYTIA.

Daiinel mpou3BoNILHOTO noctyna. Co3manue aiiina Mpou3BOILHOTO TOCTYIIA.
[Ipoun3BoabHAs 3aMMCh JAHHBIX B (Dailsl MPOU3BOIBHOTO JIOCTYIIA.
[TocnenoBarenbHOE YTCHHUE JAHHBIX U3 (aiiyia MPOU3BOIHHOTO JOCTYIIA.

. JlupekTuBa mpenporeccopa.
. ApryMeHTBbI KOMaHIHOM CTPOKH.
. Komnumsiuuu nporpaMM U3 HECKOJIBKMX UCXOJHBIX (DaiiyioB.

Bonpocel k 3xk3amMeHy
(5 cemecTp, ouHas popma 00yUeHUs )

Knacc u 06bekt. HazHaueHue 371eMeHTOB U METOIOB Kilacca.
KoHcTpykTOp M IECTPYKTOP Ki1acca.

JpyxecTBeHHbIe (DYHKIIUU U KIACCHI.

Hacnenosanue knacca. [Ipumep npocroro HacieaoBaHus Kiacca.
MHoxecTBEeHHOE HaclieloBaHue. ba3oBblil U MPOU3BOIHBIIN KIAaCCHI.
[TonmmmopdHBIE 0OHEKTHL

OTnnune OTKPBITOrO HACIEAOBAHUS OT 3aKPBITOrO U 3aLIUIIIEHHOTO.
[Tonumopdusm.

Crartuueckue 1 BUPTYalbHbIE METO/BI.

[Teperpy3ka onepauuid.

Bomnpocsl k 3xk3aMeny
(6 cemecTp, ouHas popma 00yUeHHsI)

Pabora ¢ MeHI0 1 maHeIsIMU HHCTPYMEHTOB

Pabora ¢ joKyMeHTaMH.

Pabora ¢ 11anoroBsIMu OKHaAMH U 3JIEMEHTaMU yIIPaBJICHHUS.
CoObITHS ¥ B3aMMOJECHCTBHE C TOJIb30BATEIIEM.

PactpoBblie n3o0pakeHusl.

Pa6ota co mpudramu.

OpenGL.

MynsTUMeEaHA.

Coznanne SDI npunoxeHus.

Coznanne MDI npunoxxenus.

IIpumepHbIe TEMBI KYPCOBOr0 MPOEKTA
(6 cemecTp, ouHasi popma 00yUeHHs )

PazpaboTka cripaBO4YHOr0 MPUIIOKEHUS ISl XKETIE3HOJOPOKHOM CITyKOBI
[TomouHuK sK3aMeHaTopa

Pa3paboTka npuiiokeHus CipaBOYHON CITyKObI 110 anTeKkaM ropojaa
PazpaboTtka nmpuiokeHus CIpaBOYHON CITy>KObI KHHOTEaTpa

Pa3paboTka cHHTaKCHYECKOT0 aHAM3aTopa apu(PMETUYECKOTO BhIPAKEHUS
PazpaboTka npuiokeHus pyccKO-aHTIIMICKUIA U aHTJIO-PYCCKUH CIIOBAph
Onucanue u cpaHenue Delphi u Lazarus.

Omnucanue u cpaBuenune C#, C++ Builder.



9.

10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

PazpaboTka mporpaMMHOr0 KOMITJIEKCA PEIICHUs] MaTeMaTHYeCKOM 3ajaun YUCICHHBIMH METO/a-
MU

SI3BIK BU3YaJIbHOTO MporpammupoBanus LabView U ero oTnuune oT BU3YaJbHBIX CPel] porpam-
MHUPOBAHHUS

[Iporpamma [uIst perieHusi ypaBHEHHS MaTeMaTU4ecKOd (DU3MKHM YMCIIEHHBIMH METOJAaMHU C BO3-
MO’KHOCTBIO U3MEHEHU K03 (PUIIMEHTOB U MOCTPOEHUsI rpaduKa pelieHus

Cozanue nporpaMMHOr0 KOMIUIEKCA CPeACTBaMH OOBEKTHO-OPHUEHTHPOBAHHOIO MIPOrPAMMHUPO-
BaHUs

IIporpamma Juist pelIeHHs] HEIMHEWHOTO0 YPaBHEHHUs C OJHOM IIEPEMEHHOW METOOM I1OJIOBUHHOI'O
JECIICHUs

[IporpamMma jis 3ammycka CTaHAaPTHBIX PUIIOKEHUM

ABTOCIIPaBOYHUK aBTOMOOMIICH

WNudopmanus o cuctemMe 1 KOMIbIOTepe

MarpuuHblii KaJabKyJIATOp

[TocTpoenne rpadukoB GpyHKITHIA

Pacuér croumocTu Tonnusa

CTouMOCTb U KaJNIOPUHHOCTD €1bl

DNEeKTPOHHBIN XKypHaI KypaTopa (JOKyMEHTaIus)

Tect OxpaHna Tpyna (1oKyMeHTaLMsl)

Tect I

Peanu3zanus MHOrOpyHKIIMOHAIBHOTO KaJIbKYyJsATOPa (JIOKYMEHTALIMS)

Opranaiizep cryaeHTa

IV. HEPEYEHD JUTEPATYPBI, HEOBXOJIUMOMH JJ151 OCBOEHUSA

TV CHUTLIAHBI

4.1. OcHoBHAas JUTEpaTypa

I'py3una, 2.3. IlporpammupoBanue. C++: snekTpoHHOe y4yeOHoe mnocodbue / 3.3. I'py3uHa,
K.C. UBanos, JI.B. bonnapeBa; MunucrepctBo oOpasoBanust u Hayku P®, KemepoBckuii rocy-
JapCTBEHHBIN yHUBepcuTeT, Kadeapa BeruncnuTensHol MaTeMaTuku. - KemepoBo: KemepoBckuii
rocynapcTBeHHbIi yHUBepcuTeT, 2015. - Y. 2. - 120 c.: mi. - ISBN 978-5-8353-1604-5. - ISBN
978-5-8353-1851-3 4. 2); To xKe [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481536.

Kepnuran, b.B. f3pik nporpammupoBanust C: yuebnuk / b.B. Kepuuran, J[.M. Puun; Hauwo-
HaneHbI OTKpbITEIM YHUBepcuTeT "MHTYUT". - MockBa: Mnatepuer-Yuusepcurer Mudopma-
nuonHbelx Texnomoru#t, 2006. - 272 c¢; To xe [OnekrponHsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=234039.

4.2. lonoJiHUTEIbHAS JIUTEpaTypa

[Hapes P.1O. IlporpammupoBanue: yueonuk / P.1O. Ilapes, A.H. Ilynkos, B.B. Camapun u np. -
MunucrepcTBO 00pazoBanus U Hayku Poccuiickoit @eneparun, Cubupckuit @enepanabHbIil yHU-
BepcuteT. - KpacHosipck: Cubupckuit penepanbubiii yausepeutet, 2015. - 176 ¢. - ISBN 978-5-
7638-3192-4. [DNEeKTPOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=435850

I'pomos 10.10. Nudopmanmonnsie Texuonoruu: yaeonuk / U.B. dunpux, O.I'. IBaHosa - 13aa-
tenscTBO ®I'BOY BIIO «TT'TY», 2015. - 260 c.: mi., Tadi., cxeM. - bubauorp. B kH.. - ISBN 978-
5-8265-1428-3. [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444641.

I'openuk B.A. TTocobue no aucrumnune «lIporpammupoBanue»: yueonoe nocodbue / B.A. I'ope-
nuk, O.B. MypaseBa, O.C. TpembaueBa. - MuHucTepcTBO 00pa3oBaHus M Hayku Poccuiickoit
®enepauny, MOCKOBCKHN MENArOrMYECKUil TOCYAapCTBEHHBIM yHUBepcUuTeT. - Mocksa: MIIT'Y,
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2015. - 120 c. -

ISBN  978-5-4263-0220-4.

http://biblioclub.ru/index.php?page=book&id=472092

[DnexkTpoHHbIN

pecypc]. - URL:

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOJNUMBIX
JUISI OCBOEHM S TUCIHATIIMHBI

Ne Ccblika Ha HanmeHnoBanue pa3padoTku
n/n UH(OPMALMOHHBIN pecypc B JJICKTPOHHOM (popMme HloctynHocts
1. http://edu.ru/ Poccuiickoe oopa3oBanue: CBOOOTHBIN OCTYII
DenepajbHbIH IOPTAJL.
Bxuirouaer
CCBUIKM Ha TOPTAIBl M CANTHI
0o0pa3oBaTeNbHbIX  yUYpexKie-
HUM; TrocylapcTBeHHbE OOpa-
30BaTeIbHbIE CTAHIAPTHI; HOP-
MAaTUBHBIC JOKyMCHTHI, KaTa-
JIOT 3KCKYpCHIl M 00ydYaromux
MIPOrPaMM.
V1. COBPEMEHHBIE [TPO®ECCHUOHAJIBHBIE BA3bI JAHHbBIX
N UTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMBbI
Ne Ccpuika Ha HaunmenoBanue pa3padoTku
o . JocTynmHocrs
n/n HH(OPMANIMOHHBIN pecypc B YJIEKTPOHHOIi (hopme
1. http://www.biblioclub.ru DEeKTPOHHO-OMOIHOTEUHAS Perucrparus uepes oboi
cucrema (3bC) YHUBEPCUTETCKUN KOMIIb-
VYHuBepcurerckas 6u0IMoTEKa | IOTEP.
OHJIANH B nmanbueinieM WHAWBU-
NyanbHBId HEOTpPaHUYEH-
HBI JIOCTYNl M3 JIIOOOM
TOYKH, B KOTOPOH MMeeTcs
JIOCTYI K ceTn MHTEepHeT
2. www.elibrary.ru Poccuiickuit  mHOpManmoH- | CBOOOHBIN TOCTYII
HBIM nopTan B 00JIaCTH HayKH,
TEXHOJOTHH, METUIIUHBI U 00-
pa3oBaHUs
3. www.iprbookshop.ru DNeKTPOHHO-ONOINOTeYHAs JlocTtynm BO3MOXKEH C JIfO-
cuctema (3bC) 00ro KOMIIBIOTEpA CETH

EI'Y wumm ¢ pgomMamHux
KOMITHIOTEPOB TIOCITIE OfI-
HOKpPaTHOM  caMOperucT-
paruu ¢ J1000T0 KOMIThIO-
Tepa YHUBEPCHUTETA.

VIil. JMOEH3UOHHOE U CBOBO/HO PACITPOCTPAHSEMOE ITPO-

I'PAMMHOE OBECIIEYEHHUE


http://biblioclub.ru/index.php?page=book&id=472092

[pu peanu3zanuu yudeOHON TUCHUTUIMHBI TPUMEHSETCS CIIECAYIONICE JIUIICH3HOHHOE U CBOOOIHO pacipo-
CTpaHsieMoe IpOorpaMMHOE 00eCIICUCHHUE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.;

- Cpena nporpammuposanus Microsoft Visual Studio Community wau anasor.

VIll. OBOPYIOBAHUE U TEXHUWUYECKUE CPEJCTBA OBYUEHMSI, HEOB-
XOJUMBIE JIJ151 OCYIIECTBJEHUSI OBPA3OBATEJLHOI'O NPOLIECCA
MO JUCLUUITJIMHE

Y4eOHbIe 3aHATUS TPOBOISITCS B ayTUTOPHUSIX, YKOMIUICKTOBAHHBIX CIICIUATN3UPOBAHHON Mebe-
JIbI0, B TOM YHCJIE CTAIlAOHAPHBIMH WJIHM NIEPEHOCHBIMUA TEXHUYECKUMU CPEJICTBAMH 00Yy4eHUs (TIPOEKTOpP,
9KpaH, KOMIIbIOTEP/HOYTOYK).

JlabopaTopHble 3aHSTHS, TPYIIIOBbIC U WHIUBUIYATbHBIC KOHCYJIBTAIUU, TEKYIIAs U IMPOMEKY-
TOYHAsI ATTECTAIMH TIPOBOAATCS B CIEIHATM3UPOBAHHBIX KJIACCAX, OCHAIICHHBIX aBTOMATH3UPOBAHHBIMH
pabounMH MEeCTaMH C KOMITBIOTEPAMHU.

CamocTtosTenbHas paboTa MPOBOIUTCS B KaOWHETaX, OCHAIICHHBIX KOMITBIOTEPHOW TEXHUKOH C
BO3MOYXHOCTBIO MTOJKITIOUCHUS K ceTh «HTepHeT» 1 o0ecrieueHneM JI0CcTyna B 3JIeKTPOHHYIO HH(pOopMa-
IIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

10



