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PABOYAS ITPOTPAMMA JJUCIHHUIIJIMHBI
51.0.04.10 IIporpamMmMupoBaHue

Hanpasaenune noarorosku: 01.03.02 Ilpukiagnas MaTreMaTuKa U1 HHPOPMATHKA
HanpassenHocts (nmpoduisn): IlpukiaaaHoe mnporpaMMHpOBaHHE W HH(OPMAIMOHHBbIE

CHCTEMbI
KBanudpukanus (crenenb): baxarasp
®opma o0yueHUs: ounas

MHCTHTYT: MATEMATHKH, ECTECTBO3HAHNS U TEXHUKH
Kadenpa: MaTeMaTH4ECKOTO MOIEIIMPOBAHHNS, KOMITBIOTEPHBIX TEXHOJIOTHN U

MH(}OpPMAIMOHHOW 0€30MaCHOCTH

ouyHas popma OYHO- 3a04Has popma
3a04Has
¢popma
Kypc 2,34
CemecTp/TpuMecTp 4,5,6,7,8
Jlexknun 102
JlabopaTopHble 3aHATHUS 114
IIpakTHYeckne (CeMMHAPCKUE) 3aHATHUS 102

B T. 4. IPaKTH4Y€eCKas NMOATroTOBKa

®opma(bl) MPOMEKYTOYHON aTTeCTALMHU

sx3amen-0,3
3a4eT C OleHKOM,
3ayer, 3auer, KI1-0,5,
sk3amen -0,3

KonTtpoJasn

18

CamocrosiTesbHast padoTa

309,9

Bcero yacos: 648
TpynoemkocTs: 18 3a4eTHBIX eIUHUIL.
Pa3paborunk(u) paboueii mporpaMMsl:

IlerpoB A.A., K.T.H., moneHT kadheapsl MMKTullb




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

e n3yvyenusi TUCUMIIUHBI:

OBJAJCHUE 3HAHUSMH M HaBbIKAMU MPOTPAMMHMPOBAHHUS C HCIIOJIb30BaHUEM
COBPEMCHHBIX S3BIKOB TMPOrpaMMHUPOBAHMS, a TaKkKe TOJyYeHHEe HEOOXOIUMBIX
MPAKTUYECKUX HABBIKOB MPHUKJIATHOTO IMTPOTPaMMHUPOBAHUSI.

3anaum u3ydeHust JMCUMIINHBI:

e chopmMupoBaTh HABBIKM NPOTPAMMHUPOBAHMS HA S3BIKE BHICOKOTO YPOBHS, KOTOPHIC
OyIyT WCIOJIB30BAThCS M YIIYONSATHCS MPU BBIMOJHECHUW PA3TUYHBIX 3aJaHUN U
paboT Mo TUCIUIUIMHAM, U3Y9aeMbIM Ha MOCIEAYIOMNX Kypcax;

® [IOJITOTOBUTH CTYACHTOB K CHCTEMHOMY BOCHPHATHIO NaJbHEHINNX JTUCITUILIMH
y4eOHOro 1iaHa 6akajiaBpOB;

e chopmMupoBaTh U 00YYHUTH MCIOJIB30BATh CUCTEMATU3UPOBAHHBIE TCOPETUUCCKHUE U
MPaKTUYECKHUE 3HAHUS TIPH peIIeHUU po(heCCHOHATBHBIX 3a/1a4.

® TIOJYYUTh MPEICTABICHUS O POJIM U MECTE ITPOTPaMMHUPOBAHUS B OOIIECTBE.

Mecto qucuuninnbl B cTpykrype OIIOIL: peannzyercs B pamkax 00s3aTeIbHON
yactu 610ka b1. lucturimuael (Moaymn).

Il1anupyembie pe3yJbTaThbl 00yYeHUs M0 JUCHUILINHE:

Kon Ilnanupyemble pe3yJibTAaThl 00y4eHust
KOMIIETeHIH HH}JMK&TOPLI JOCTHKEHHUA KOMIICTCHIIUHN 110 AMCHUILIHHE
OIIK-2 3HaTh: 3naer:

— OCHOBBI MaTEeMaTHYeCKOTro | - MaTeMaTU4YecKue METOAbl U
MOJICTTUPOBAHUS u CUCTEMHOTO | METOJIbI MOJICTTUPOBAHUS,
MIPOrPaMMHUPOBAHNUS; UCIIONIb3YEMbIE B

IPOTPaMMHUPOBAHNUY;

YMmerts:

— MPUMEHSTH MaTeMaTHIECKOe u| VYmeer:

MPOrpaMMHOE obecrnieueHue, | - MPUMEHSITh CYIIECTBYIOIIIEE
MIPUKJIATHBIC WHTEPHET-TEXHOJIOTHH, | MaTeMaTHIeCKOe "
aBTOMAaTU3HPOBaHHBIC CUCTEMBI, | alIrOPUTMUYECKOE OOecTeueHue s
CpeICTBa KOMITBIOTEpHOW TpaduKH K | peIICHHS 3aaq pa3paboTKu
PEIICHUIO IPUKIIAIHBIX 3aa4; MPOrPaMMHOTO O0eCTIeUeHUs;

Bnaners: Baaneer:

— IeUCTBUSAMHU 10 MaTeMaTHYecKoMy | | - crocobamu pa3paboTKu
MPOrpaMMHOMY 00€CIIEYeHHIO TIPOIIECCOB | TMpOTrpaMMHOro  obecriedeHus ¢
pelleHrsT TPHUKIATHBIX 3a1ad B cdepe | TpHUMEHEHHUEM MaTeMaTHYECKUX
yIpaBlIeHUs TMpeAnpusTueM, B cdepe | MEeTOA0B.

CETEeBBIX TEXHOJIOTHH, 0a3 TaHHBIX.
OIIK-5 3HaTh: 3Haer:

- OCHOBHBIC MPUHITUIIBI K 3aKOHOMEPHOCTH | - OCHOBHBIC TTPHHIIHITHI H
MpoTeKaHus NHHOPMAITMOHHBIX 3aKOHOMEPHOCTH MPOTEKAHUS
MPOIIECCOB, CITOCOOBI 00PabOTKH WH(OPMAIMOHHBIX TTPOIIECCOB,
MacCHBOB HH(OPMAIIUHU C TOMOILBIO croco0bl 00pabOTKH MacCUBOB
pa3IMYHBIX WH()OPMAITMOHHBIX nHpopManuu npu pazpadoTke
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TEXHOJOTUH 1 BEIYHUCIUTEILHBIX CUCTEM
JUTSL PEIICHUS TIOCTABICHHBIX
npoeCCHOHATBHBIX 33/a4, a TAKXKe IS
CO3JIaHMsI HOBBIX MH(OPMAIIMOHHBIX
pecypcos;

- TUIIBI AJITOPUTMOB U CTIIOCOOBI MX
HalmnucCaHus, aJITOPUTMUUCCKUC A3bIKA
IPOrPaMMHUPOBAHUS 1 COBPEMECHHBIC
cpenbl pa3paboTKH KOMIIBIOTEPHBIX
IPOrpamMM.

IPOTPaMMHOT0 00ecreueHus;

- TUIIBI AJITOPUTMOB U CHIOCOOBI X
HaIMCaHUsl, alTOPUTMUYECKUE
S3BIKH IPOTPAMMUPOBAHUS U
COBPEMEHHBIE CPeIbl pa3paboTKH
KOMITBIOTEPHBIX MPOTPAMM.

YMersb:

- 00pabaThIBaTh MAaCCHBBI HHPOPMALIUH C
MTOMOIIBIO PA3TUYHBIX HHPOPMAITMOHHBIX
TEXHOJIOTUH U BBIYUCIIUTEILHBIX CUCTEM,
OLICHUBATh U UCIOIH30BaTh X
TIOTEHIINAT JUTSl PeILICHHS
npodeccnoHaTbHO-OPHEHTUPOBAHHBIX
3ajad;

- COCTABJIATH AITOPUTMBI, TTUCATh U
MIPOBOAMUTH OTJIAJKY KOJIa Ha SI3bIKE
IPOrpaMMHUPOBAHUS, TECTUPOBATH
paboTOCIIOCOOHOCTD MTPOTPAMMBI.

Ymeert:

- 00pabaThIBaTh MAaCCHUBBI
WH(POPMAIIUHU C TOMOIIIBIO
Pa3IMYHBIX ITyTEM pa3pabOTKu
PEIMETHO-OPUEHTHPOBAHHOTO
MIPOTrpaMMHOTO 00€CTICUCHHUS;

- COCTaBJISITh AJITOPUTMBI, TUCATh U
MIPOBOAMTH OTJIAJKY KOJIa Ha SI3bIKE
IPOrPaMMHUPOBAHUS, TECTHPOBATH
paboTOCIIOCOOHOCTH TPOTPAMMBI.

Bnanern:

- crtocobamMu MOAM(UKALINHY, aTallTAIluN
CYLIECTBYIOIUX U CO3JJaHMsI HOBBIX
MacCUBOB MH(QOpMAIIH [Tt
OCYILECTBIEHUSI TPO(HECCHOHAIBHON
JESITEIbHOCTH C UCIIOJIb30BAaHUEM
COBpPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUI U BBIYMCIUTENIbHBIX CUCTEM;

- HaBBbIKaMU UCIOJIb30BaHUSI COBPEMEHHBIX
SI3BIKOB ITPOTPAMMUPOBAHUS JIJIS
peneHust mpoecCHOHANIBHBIX 3a/1a4.

Baaneer:

- HaBBIKAMHU HUCITIOJIB30BAHUS
COBPEMEHHBIX SI3bIKOB
IIPOrpaMMHUPOBAHUS I PEIICHUS
npodecCHOHANBHBIX 3a/1ay.

. COAEP’KAHUE U OFBEM JIUCHHUIIVIMHBI

€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas ¢popma o0yueHust

Ne HaunMeHOBaHMe Pa3Ie/ioB H TeM

AyIuTOpHBIE
Bcero 3aHATHSA
JK |03 [ 15| Pao.

Cam.

Pasznen 1. CTpyKTYpHpPOBaHHOE IPOIPAMMHUPOBAHHE

170,7 | 36 | 36 | 36 62,7

1. | Tema 1. Brenenue B nporpammupoBanue. CTpyKTypHas

Oneparuu npucBanBanus. Onepanuu UHKPEMEHTA U
JEKPEMEHTA). SI3bIKH MPOrpaMMHUPOBAHUS BEICOKOTO
YPOBHSL.

pazpaboTka nporpamm (Aaroputmsl. CTpyKTYphI BEIOOpA.

43 9 9 9 16




Tema 2. Yrpasnenue nporpammoii (OCHOBBI CTPYKTYP
noBTopeHHs. CTPYKTypa CO MHOKECTBEHHBIM BHIOOPOM)

43

16

Tema 3. Oynakuuu (I[Iporpammubie Moy, OyHKIIUHA
MaTteMaTHuecKoi onbnanorexu. OnpeaencHus §yHKIHA.
[Tpororuns pynknuii. Beizo ¢pyHkiuii. Kinaccel mamsTu.
Pexypcust)

43

16

Tema 4. Maccusbl u niepeunciisieMmbie TUIB (OObsBICHHE
nepevucisieMbIx TUoB. [Ipumepsr paboTs ¢
nepeuyuciseMbiMu Tunamu. [lepenaya MaccuBoB B
¢byskuu. CopTrpoBka MaccuBOB. [ToMCK B MaccuBax.
MHoromepHble MacCCUBBI)

41,7

14,7

Dxzamen

0,3

Koumpons

Hmoeo 3a 4 cemecmp

180

36

36

36

62,7

Pa3gen 2. PadoTa ¢ ATMHAMHYECKMMHU 00HLEKTAMU

108

18

18

18

54

Tema 5. Yka3zarenu u aapecanus.(OObsABICHUS U
WHULAATIU3AIMS TIepeMEeHHOM-yKazaTesns. Onepaiun HaJl
ykazatesnsimu. [lepenaya napamerpa o cepuike. CBs3b
MEXY YKa3aTeJsIMU U MacCUBaMH. MacCHBBI yKa3aTeleH.
Yka3zarenu Ha QyHKUINN)

26

14

Tema 6. 3mensiembie 1 Heu3MeHsieMble Turbl. (Paznuia B
pabote ¢ usmensembiMu Tunamu. Konuposanue. ['mybokoe
U PEKYPCUBHOE KOIIMPOBAHUE.)

26

14

Tema 7. CumBonsl u ctpoku (bubnuorexa o6padoTku
cumBoJioB. DyHKIIMK TpeoOpazoBaHusi CTPoK. OyHKIMU
CTaHJapTHOW OMOJIMOTEKH BBOJA/BBIBOJIA)

26

14

Tema 8. CTpykTypsl, 00beAMHEHNS U TIEPEUUCIICHUS
(Omnucanusg ctpykryp. Uannmanuzanus ctpykryp. Hoctyn
K 2JIEMEHTaM CTpYKTyp. Mcnonb30Banue cTpykTyp ¢
¢bynkuusmMu. O0beJMHEHUS)

30

12

3auem c oyernkoti

Hmozo 3a 5 cemecmp

108

18

18

18

54

Pa3nes 3. @ailibl M CTPYKTYPBI.

108

18

18

18

54

Tema 9. Pabora ¢ ¢paitnamu (Paitnel u noroku. Cozanue
daiina mocneaoBaTeabHOrO J0CTyMNa. UTeHHEe JaHHBIX U3
¢aiina mocieaoBaTebHOTO HOCTya. Danbl
pou3BoabHOTO qoctymna. Coznanue daiiia mpou3BOIHHOTO
noctyna. [Ipon3BonpHas 3aMucCh TaHHBIX B aiiin
IIPOU3BOJIBHOrO foctyna. [locnenoBarenbHoe YTeHNE
JAHHBIX U3 (ailyia TPOU3BOIHLHOIO JOCTYIIA)

36

18

Tema 10. PaboTta co cnernuanbHbIMU popmaTamu (HailioB
(Pabota ¢ bunapubiMu aiinamu. Pabdora ¢ daitnamu JSON,
YAML, HTML, XML).

36

18

Tema 11. Ctpykryps! nanHbIX (CTpykTypbl. CTPYKTYpHI,
ccputarolrecs Ha ceds. JluHaMuueckoe pacrpe/ieneHue
namsTi. CBsa3ansble cniucku. Creku. Ouepenu. [lepeBbst)

36

18

3auem

Hmoeo 3a 6 cemecmp

108

18

18

18

54

Pa3nen 4. O0beKTHO-OPHMEHTHPOBAHHOE
NporpaMMHUpOBaHue

70,5

12

24

12

22,5




10.

Tema 12. Kiaccer u aOctpakumst nanabix (Co3nganue

. 12 2 4 2 4
kiacca. O0nacTe AeiicTBUS Kiacca U JAOCTYH K AJIEeMEHTaM
KJiacca.
11. | Tema 13. @yHKIMHU AOCTYIIA U CEPBUCHBIC (DYHKIUH. 12 2 4 2 4
Wuunmanusanysi 00beKTOB Kilacca: KOHCTPYKTOPBIL.
12. | Tema 14. Vcnonp30BaHue ¢ KOHCTPYKTOPAMU apTyMEHTOB
o ymonuanumo. Jlectpykropsl. Mcnosnb3oBaHue 3J1eMEHTOB 12 2 4 2 4
JIAHHBIX U 3JIEMEHTOB- () YHKIIHIA)
13. | Tema 15. Ileperpy3ka oneparuii (OCHOBHBIEC TPUHIIHIIBI 12 2 4 5 4
neperpy3ku onepanuii. 3arpeTsl Ha Meperpys3Ky orneparmii)
14. | Tema 16. Hacnenosanue (ba3zoBbie 1 mpou3BoOIHbIE
KJIacChl. 3aluieHHbIe 3JIeMeHThI. [lepeonpenenenue 12 2 4 2 4
9JIEMEHTOB 0a30BOT0 KJIacca B MPOU3BOIHOM KJIACCE.
15. | Tema 17. OTKpbITHIC, 3aIIUILEHHBIC U 3aKPHIThIE 0a30BbIC
kJjaccsl. HemocpecTBeHHbIE 1 KOCBEHHBIE Oa30BbIE
KJaccsl). Bupryansnbeie QyHKINY U TOTUMOpGU3M 105 9 4 9 25
(Bupryanbubie pyHkun. AOGCTpakTHBIE 0a30BbI€ KJIACCHI U ’ ’
KOHKpeTHbIe Kiacchl. [Tomumopdusm. HoBble kiaacchl u
JTMTHAMHUYECKOE CBSI3BIBAHUE)
3auem
KII 0,5
HoOP 1
Hmoeo 3a 7 cemecmp 72 12 | 24 | 12 225
Paspean S. HBOFpaMMI/IPOBaHI/Ie rpaguyeckux 1707 | 18 | 18 | 18 1167
NPUJI0KEH Ui
16. | Tema 18. PaGoTa ¢ MEHIO 1 TaHENSIMU HHCTPYMEHTOB
29 3 3 3 20
(AHaTomust MeHI0. OTpBIBHBIE MEHIO)
17. | Tema 19. PabGora ¢ qoOKymMeHTaMu. 29 3 3 3 20
18. | Tema 20. Pabora ¢ 1nagoroBeIMHA OKHAMH U DJIEMEHTAMU
ynpasneHus (KHonku. DneMeHTsl 0ToOpaKeHHUsl. 29 3 3 3 20
DJIEMEHTHI HACTPOMKH. DJIEMEHTHI BBOJIa. DJIEMEHTHI
BbIOOpA)
19. | Tema 21. CoObITHSI U B3aMMOJICHCTBHE C TIOJIB30BATEIEM
. 29 3 3 3 20
(CoObiTHst. PUIBTPBI COOBITHI)
20. | Tema 22. I'pacduka u 3ByK (pacTpoBBIC H300PAKECHHS.
Pabota co mpudramu. dnemenTsl co cruineM. OpenGL. 29 3 3 3 20
3Byk. MynbTumenna)
21. | Tema 23. Coznanmne SDI u MDI npunoxeHui. 25,7 3 3 3 16,7
Dk3amen 0,3
Konmpons 9
Hmoeo 3a 8 cemecmp 180 | 18 | 18 | 18 116,7
B T. 4. MPAKTUYECKas OJIrOTOBKA -
Hroro: 643 102|114 | V| 3009

OuHo-3204yHas popMa 00yueHHUs (HE peaTn3yeTCs)

3aounas gopma 00yueHus (HEe peaausyeTcs)
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I1l. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBETEHUSI TEKYIIEA 1
INPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIUXCA ITO AMCHUIIJIMHE

Tekymias arrectaius IpoBOAUTCS B (hopMe KOHTPOJIbHOU paboThl, pedepara.

TunoBbie BONPOCHI 1Jisi KOHTPOJLHOM PadoThI

UYro Takoe «crneruuKaius UCKII0UYESHUN»?

Yrto npoucxoaut, eciiu GyHKIUS HAPYIIAET CIeIMPUKAIIIIO UCKITIOUSHUN?

YyauTeiBaeTCs i crienuuKaIis NCKIIIOYCHUHN Py Tieperpy3ke QyHKIuii?

Yrto Takoe «uepapxusi HCKIIOUECHUN)?

CymiecTByIOT JIM CTaHJIapTHBIC UCKIOYeHHs1? HazoBuTe nBa-Tpu THMNA CTaHAAPTHBIX

VCKJTIOUCHU M.

[losicHuTe «B3aMMOOTHOILIEHUEY» UCKIIIOUEHUHN U IECTPYKTOPOB.

7. OOBsicHUTE, 3a4ye€M MOXXET IMOHAJOOUThCA TMOJAMEHA CTAaHAAPTHBIX (YHKIMMA
3aBEpLICHMUS.

8. Kakwue Buabl HECTAaHAAPTHBIX UCKIIOYCHUH BBl 3HAETE?

9. B ueM oTiMuue MexaHM3Ma CTPYKTypHOU oOpa®oTku uckimtoueHuit Windows ot
CTaHJAPTHOTO MEXaHU3Ma?

10.Kakue aBe posu BHITIOTHSAET HACICTOBaHHE?

11.Kakue BuanI HacjieOBaHUSI BO3MOXKHEI B C++?

12.Yem otnmvaetcs mMoamdukarop aoctymna protected oT MoamdukaTopoB private u
public?

13.Yem OTKpBITOE HACIIEAOBAHHUE OTIMYAETCS OT 3aKPHITOTO U 3aIIUIIEHHOTO?

14 Kakue ¢hyHKIIMHM HE HACTEAYIOTCS?

15.ChopmynupyiiTe mpaBuiia HalMCaHUsI KOHCTPYKTOPOB B IPOU3BOIHOM KJlacce.

16.KakoB mops10Kk BbI30Ba KOHCTPYKTOPOB? A TECTPYKTOPOB?

17.Mo0>XHO 11 B IPOU3BOTHOM KJIacCe€ OOBSBISATH HOBBIE MOJsA? A METOIBI?

18.Ecnu uMst HOBOTO MOJISl COBIAAET C UMEHEM YHACIIEIOBAHHOTO, TO KaKMM 00pa3oM
pa3pemunTh KOHPIUKT UMEH?

19.Yto mpomcXOoaWT, €CIM MM METO/Ja-HacJAeAHUKA COBIMAIaeT ¢ MMEHEM 0a30BOTO
meTona?

20.ChopmynupyiTe TPUHLIMI MOJCTAHOBKH.

21.Kora BHIMOIHSIETCS MOHIKAIOIIEE MPUBEICHUE TUTTOB?

22.00bsICHUTE, YTO TAKOE «CPE3KA» UITU «PACIICTICHUEY.

23.00BsicHUTE, 3a4€M HY>KHBI BUPTYaJIbHbIE (YHKIIUU.

24.Y10 Takoe CBI3bIBaHUE?

25.Yem «paHHEe» CBSI3BIBAHUE OTJIMYACTCS OT «IIO3THETO»?

26.Kakue nBa Busa monmMopdusma peaan3zoBanbl B C++7?

27.JlatiTe onpesenenne moauMopdHoro Kiacca.

28.MosxeT i1 BUpTyanbHast QyHKIMS OBITH APY>KECTBEHHOM (PYHKIIMEH Kiacca?

29.HacnenyroTcst u BUPTyaJIbHbIE (PYHKIMH?

30.KakoBbl 0OCOOEHHOCTH BbBI30Ba BUPTYaJbHBIX (QPYHKIUHA B KOHCTPYKTOpax M

JIeCTpyKTOpax?

abrwnE
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31.MoxxHO nM caenath BHUPTYajdbHOW MEPETPYKEHHYIO OIEpaluio, Hamnpumep,
CIIOKEHUE?

32.MoXeT JId KOHCTPYKTOP OBITh BUPTYyaIbHBIM? A JECTPYKTOD?

33.Kak BupTyanbHble QyHKIIMHU BIMSIOT HA pa3Mep Kiacca?

34.Kak oObsBIsSETCS «IUCTasH BUPTyaabHast QyHKIIHSA?

35./laiiTe onpenenenue abCTpaKTHOTO Kilacca.

36.HacneayroTcs 11 yucThie BUPTyaidbHbIe (YHKITUN?

37.MoHO 11 OOBSBUTH AECTPYKTOP YUCTO BUPTYATHHBIM?

38.UeMm oTnanyaeTcss YUCTHIA BHUPTYaJbHBIM AECTPYKTOP OT YHMCTOM BHUPTYyaIbHOU
byHKIIH?

39.3auem TpeOyeTcs onpeeIeHre YUCTOTO BUPTYAIbLHOTO AECTPyKTOpa?

40.HacnemyeTcs i onpenesieHne YUCTON BUPTYyaTbHON (hyHKIIHHA?

[IpomexxyTouHast aTTecTanusl OOyYalOIIMXCsS OCYIIECTBIsAeTcsS B (opme 3auera,
3a4eTa ¢ OLIEHKOM, 9K3aMEeHa, 3allUThl KYPCOBOI'O IIPOEKTA C UCIIOJIb30BAHUEM CJICAYIOIINX
OIICHOYHBIX MAaTEPHUATIOB: BOIIPOCHI K 3a4ETy, K 3aU€Ty C OLICHKOM, K 9K3aMEHY, MpUMEpHas
temartuka KII.

Bomnpocsl k 3xk3aMeny
(4 cemecTp, ouHas popMa 00yUeHUs1)

AJNTOPUTMBL.

CtpykTyphl BBIOODA.

Onepanuu npucBanBanusd. Onepanyuyu UHKPEMEHTA U JEKPEMEHTA.
OCHOBBI CTPYKTYp ITOBTOPEHHS.

CTpyKTypa cO MHOXECTBEHHBIM BIOOPOM.

[Iporpammusbie Moy, OyHKIIMA MaTEMaTUYECKONW OMOIMOTEKH.
Onpenenenus Gpynkuuii. [lpoToTunsl GyHKIUN.

BbI30B yHKIMI: BBI30B 10 3HAYEHUIO U MO CCHUIKE.

. Kiaccsl namsitu. [IpaBuna obnactu neicTBus.

10.Pexypcus.

11.06bsBaeHNE MaccuBOB. [Ipumepsl paboThl ¢ MaccUBaMu.
12.Tlepegaya MaccuBOB B (PyHKIIUU.

13.CopTupoBKa MacCUBOB.

14.Tlouck B MaccuBax.

15.MHOroMepHbI€ MaCCUBBI.

CoNoaRrwdE

Bomnpocs! K 3a4eTy ¢ OLIEHKOH
(5 cemecTp, ouHas popMma 00yueHUs1)

1. OObsiBNEeHUsT W UWHULMANIM3alUs [epeMeHHOoM-ykazarens. Onepanuu  Haj
yKa3aTelsaMH.

2. llepenaua mapamerpa Mo CChUIKE.

3. CBa3b MeXAY yKazaTelsiMU U MaccUBaMu. MaccuBbI yKka3aresei.
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VYkazarenu Ha QyHKUIUU.

Crtpoku 1 cuMBOJIbl. brubamorexka 06pabOTKH CHMBOJIOB.
OyHKIIMU TpeoOpa3zoBaHus CTPOK.

OyHKIMHU CTaHAAPTHOW OMOIMOTEKH BBOJIa/BHIBOIA.
dopmaTupoBaHHBIN BbIBOJA. DOpMaTUPOBAHHBINA BBO/I.

. Onucanus crpykryp. Ununmanuzamus ctpyktyp. JlocTyn K aiemMeHTaM CTPYKTyp.
10 Hcnonb3oBanue CTpyKTyp ¢ QYHKITUSIMH.
11.06benuHCHMS.

12.I3meHsieMble 1 HeM3MEHSIEMbIC TUTTBI TAHHBIX.
13.5IBHOE KOTIMPOBAHUE.

14.PexypcuBHOe (T1y00KO€) KOMHUPOBAHHE.

©o~No O~

Bonpocsl k 3a4eTy
(6 cemecTp, ouHas popMa 00yUeHUs1)

@aitnbl u notoku. Co3panue ¢aitina nmociaen0BaTeaIbHOTO J0CTyA.
Urenue naHHbIX U3 ¢aiiia mocaea0BaTeIbHOTO JOCTYyIA.
daitnbl pou3BoIbHOTO JocTyma. Co3nanue (aitia mpou3BOIBLHOTO JTOCTYIIA.
[IpousBoibpHAas 3aMKUCh JAHHBIX B Pailyl MPOU3BOIBLHOTO IOCTYTIA.
[TocnenoBarenbHOE YTEHUE JAHHBIX U3 (pailyia MPOU3BOIBHOTO JTOCTYIIA.
Pa6ota c daitnamu JSON, YAML.
Pa6ora ¢ daitmamu HTML, XML.
Pabota c OuHapHbIMU (ailnamu.
CtpykTypbl. CTpYKTYpBI, CChUTatOIIUECS Ha CeOsl.
10 JlnHaMu4uecKkoe pactpeeieHie maMsTH.
11.Crs3annble ciucku. Ctexku. Ouepenu.
12.]lepeBbsi.
13.lupekTuBa mnpernpoieccopa.
14. ApryMeHTbI KOMaHIHOU CTPOKH.
15.KoMnusisiniuu mporpamMm U3 HECKOJIBKUX UCXOJIHBIX (paitiyioB.

CoNoOaRrLdE

Bomnpocs! Kk 3auery
(7 cemecTp, ouHas popMa 00yUeHUs1)

Kiacc u o0bexT. HazHaueHue 251eMEeHTOB U METOJIOB KJlacca.
KoHcTpyKTOp M IecTpyKTOp Kiacca.

JHpyxecTBeHHbIE (DYHKIIUU U KJIACCHI.

HacnenoBanue kiacca. [Ipumep mpocToro HaciaeqoBaHUs Kiacca.
MHoxkecTBEHHOE HaclienoBaHue. ba3oBbii ¥ MPOU3BOAHBIN KIIACCHI.
[TomumopdHbIe 0OBEKTHI.

OTnuyue OTKPBITOrO HACIEAOBAHUSA OT 3aKPBHITOTO U 3aIUIIEHHOTO.
[Tonmumopdusm.

Cratudeckue v BUPTYaJIbHbIE METO/IBI.

10 [Teperpy3ka omneparuii.

11.1ITa6noHbI KITacca.

LCoNoORrLODdE



Bonpocel k 3a4eTy ¢ OLEHKOU
(8 cemecTp, ounasi popma o0yueHmust)

PaboTa ¢ MeHIO U aHeIsIMU UTHCTPYMEHTOB

PaboTa ¢ ntokymeHTaMu.

PaboTa ¢ 1uanoroBbIMi OKHaAMU U 3JIEMEHTAMH YIIpaBJICHUS.
CoObITHs ¥ B3aUMO/JICHCTBUE C TIOJIH30BATEIIEM.

PacTpoBbie n300pakeHusl.

Pa6oTa co mpudramm.

OpenGL.

MynbsTMenna.

. Cozpanune SDI npuiioxeHusl.

10 Cozpganue MDI npunoxeHusl.

LCoNoOaRrLDE

IIpumepHbIe TEMBbI KYPpCOBOT'0 MPOEKTA
(7 cemecTp, ouHas popMa 00yUeHUs1)

Pa3paboTka cripaBOYHOTO MPUIIOKEHUS ISl )KEIE3HOJOPOKHOM CITy>KOBI

[TomouHMK 3K3aMeHaTopa

Pa3paloTka npuioxeHus: CipaBOYHOM CITyObI [0 anTeKaM ropoja

Pa3paboTka npuinoxeHus: CipaBOYHOM CIIy»KObl KHHOTEATpa

Pa3paboTka CHHTaKCUYECKOro aHAJIU3aTOpa apU(PMETHYECKOTO BEIPAKEHHUS

PazpaboTka npuiaokeHus: pyCCKO-aHTJIMHUCKUM U aHTJIO-PYCCKUIN CITIOBaph

Onucanue u cpaaenue Delphi u Lazarus.

Onucanue u cpaBuenue C#, C++ Builder.

Pa3paboTka mnporpaMMHOro KOMIUIEKCA pEIIEHUs MaTeMaTU4YecKol 3ajadu

YHUCJIEHHBIMUA METOJIaMU

10.513pIk Bu3yanpHOTO MporpammupoBanusi LabView u ero otnmyme oT BU3YyalIbHBIX
Cpell IporpaMMUpPOBaHUs

11.Ilporpamma njsi pelieHHs YypaBHEHUS MaTeMaTHUYecKOW (U3MKU YHCICHHBIMU
METOJaMH C BO3MOXXHOCTBHIO M3MEHEHHsI KO3(PPUIIMEHTOB U MOCTPOCHUS rpaduka
penieHus

12.Co3pnanne mporpaMMHOrO KOMILUIEKCA CPEeACTBaMU OOBEKTHO-OPUEHTHUPOBAHHOIO
IPOrpaMMHUPOBAHUS

13.IIporpamma 111 pelieHuss HEJIMHEMHOTO0 YPaBHEHHUSI C OJTHOM MEPEMEHHON METO10M
MOJIOBUHHOTO J€JICHUS

14.TIporpamma aJig 3amycka CTaHAAPTHBIX MPUIOKEHUN

15. ABTOCIIpaBOYHHUK aBTOMOOUIIEH

16.Uudopmarius o cuctemMe U KOMIbIOTEpE

17.MaTpuuHbIi KaJIbKYJIATOP

18.IToctpoenue rpadukoB HyHKIIUI

19.Pacuér cTOMMOCTH TOTIINBA

20.CTOMMOCTb U KaJUZIOPUHHOCTH €J1bI

CoNoarLDE



21.2neKTpOHHBIN KypHAI KypaTtopa (IOKyMEHTAIHs)

22.Tect Oxpana Tpyna (JOKyMEHTAaIIMsl)

23.Tect ITJIJ1

24 . Peanuzanusi MHOTO(YHKIIMOHAIBHOTO KaJIbKYJIATOpa (JJOKyMEHTAIIH)
25.0praHaiizep cTyaeHTa

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJUMO¥ JJISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHoBHAas JUTEpPaTypa
1. Ocnesa, M. B. TlporpammupoBanue Ha si3pike C++: MpakTHUUeCKUd Kypce : ydeOHoe
nocobue s By30B / M. B. OrueBa, E. B. Kynapuna. — Mocksa : U3aarensctBo FOpaiit,
2022. — 335 c.— (Bricmmee oOpazoBanme). — ISBN 978-5-534-05123-0. — TekcT
anekTpoHHbii  //  OOpaszoBatenbHass 1argopma  FOpaitt  [caiit]. —  URL:
https://urait.ru/bcode/492984 (nara oopamenus: 01.09.2022).
2. ®@eoopos, /. FO. TlporpamMmmupoBaHue Ha s3bIKE BBICOKOTO ypoBHs Python : yueGHOe

nocobue s By3oB/ JI. FO. degopoB. — 4-¢ wusn., mepepad. u jgom — Mocksa .
N3narensctBOo FOpaiit, 2022. — 214 c. — (Boicmiee o6pazoBanue). — ISBN 978-5-534-
15733-8. — Tekct : anektpoHHbI // OOpazoBatenbHas 1uargopma HOpaiit [calfT]. —

URL: https://urait.ru/bcode/509562 (nara obparenus: 01.09.2022).

4.2. lonosHUTEIbHAS JIUTEPATYPA

1. 3vixos, C. B. 1IporpaMmMmupoBaHue : y4eOHUK U MPakTUKyM aJis By30B / C. B. 3bikoB. —
Mocksa : WM3marensctBo IOpaiit, 2022. — 320c.— (Bpicmmee o0pa3oBanue). —
ISBN 978-5-534-02444-9. — Tekct : anektponHbld // OOpazoBaTenbHas mmiaTdhopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/489754 (nara oopamenus: 01.01.2022).

2. 3vikos, C. B. TlporpammupoBanue. OObEKTHO-OPUEHTUPOBAHHBIN MOJIXOT : YUeOHUK U
npaktukyM st By3oB / C. B. 3sikoB. — Mocksa : U3garensctBo FOpaiit, 2022. — 155 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-00850-0. — Texkcr : 25eKTpOHHBIN //
OopasoBarenbHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/490423
(mara obpamenust: 01.09.2022).

3. 3wixos, C. B. TlporpammupoBanue. OyHKIMOHAIBHBIN MOAXO0 : YYCOHUK U MPAKTUKYM
mist By3oB/ C. B.3pikoB. — MockBa: M3narensctBo FOpaiit, 2022. — 164 c.—
(Beiciiee oOpazoBanue). — ISBN 978-5-534-00844-9. — Tekcr : 3NEKTPOHHBIN //
OopasoBarenbhas 1miarpopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/490870
(mata obparmenus: 01.09.2022).

V. IIEPEUEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX
JJIA OCBOEHUA JTUCIIUIIJIMHBI

Ne Ccblika Ha HaumeHoBaHue pa3pa6oTku B
nn . . HoctrynHocTh
NHPOPMANHOHHEIN pecype 3J1eKTPOHHOIi opme
1. https://infourok.ru/ HNupoypok: oO6pa3zoBaTeIbHbII CB0OOIHBIH JOCTYI
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MHTEPHET-NIPOeKT Poccum.
BxirouaeT: KOHCIEKTBI YPOKOB,
MPEe3EHTALMH, TECTHI, BUICOYPOKH U
Jpyrue MaTepyasl o MpeaMeraM
IIKOJIBHOM MPOrpamMMmBl.

http://edu.ru/

Poccuiickoe o0pa3oBanme:

denepajbHblil NOpTai. BRiouaer
CCBUIKM Ha IIOpTajJbl H CaUThI
00pa3oBaTeNbHbIX YUpEKICHUI;
roCyJapCTBEHHbIE 00pa3oBaTEIbHBIE
CTaH/aPThL; HOpMaTUBHBIE
JIOKYMEHTBI; KaTaJoT 3KCKYpCHHl U

CBOOOAHBIN TOCTYIT

00y4JarouuX MporpamMm.

ru/learn/

https://docs.microsoft.com/ru-

Bupryanbshas akagemust Microsoft

CBoOOIHBIHM JOCTYT

http://www.ict.edu.ru

noprain "MHbopmarimoHHo-

obpazoBaHun"

®enepanbHbIi 00pa3oBaTEIbHBIN

KOMMYHUKAIIMOHHBIC TCXHOJIOT'MU B

CBoOOIHBIHM JOCTYT

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHOPOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus yepes
110001 YHUBEPCUTETCKUI

KOMIIBIOTED.
DIIeKTPOHHO-OUOTNOTEUHAS B nanpuelimem
1| http://www.biblioclubru | €eTeMa (95C) NPEOCTABIACTCA
YHuBepcurerckast Ondimorexa HEOI'PaHUYEHHBIN
OHJIANH VUHJUBUYaJIBHBIN JOCTYII
H3 JII000H TOYKH, B
KOTOPOM UMEETCS TOCTYII
K ceT MHTEepHET
Oo6pa3oBarenpHas wiaTgopma FOpait —
00pa3oBaTeNbHBINA pecypc,
AIIEKTPOHHAs OMOINOTEKA U Peructpanus yepes
MHTEPHET-Mara3ut, e YuTarmT U 110001 YHUBEPCUTETCKUI
MOKYNAIOT JIEKTPOHHBIC U MT€YaTHBIE | KOMITBIOTED.
y4€OHHMKH aBTOPOB — B nanbhelimem
https://urait.ru/ MpenoiaBaresield BeTyImx } NPE/IOCTABIIAETCA
YHUBEPCUTETOB JIJIsl BCEX YPOBHEH HEOTpaHUYCHHBIN
po(ecCHOHALHOTO 00pa30BaHus, @ | UHAUBUAYAIBHBIN TOCTYII
TaK)Ke MOJIb3YIOTCS BUACO- U 13 1000 TOUKH, B
ayiMoMarepuaiamMi, TECTUPOBAHUEM | KOTOPOH UMEETCsl JOCTYI
Y CepBHUCaMU JIJIs IPETNoiaBaTeei, K cetu UHTEpHET
JIOCTYIHbIMU 24 yaca 7 THel B
HEJIEIIO.
www.garant.ru . .
3 NudopmanmoHHO-paBOBOM TTOPTAI CBOOOIHBIN TOCTYTI
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Poccutickuit nHGOpMaIIMOHHBIN
HOpTaj B 00J1aCTH HAYKH,
TEXHOJIOTUH, MEUIIUHBI 1
00pazoBaHus

4] www.elibrary.ru CBOOOHBIH JOCTYIT

Pocculickas KoMIIbIOTEpHAs
CIPAaBOYHO-IIPABOBAsI CUCTEMA

5| www.consultant.ru CBOOOHBIH JOCTYIT

Vil. JUOEH3UOHHOE 1 CBOBOJHO PACITPOCTPAHSIEMOE
MPOI'PAMMHOE OBECIIEYEHHUE
[Tpu peanuzanuu y4yeOHON AUCUMILTAHBI IPUMEHSIETCS CIIEAYIONIee JTUIICH3NOHHOE
1 CBOOOJTHO pacIpocTpaHsIeMoe IPOrpaMMHOE 00ECTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- Oracle VirtualBox;
- Libre Office u np.

VIll. OBOPYJIOBAHUE U TEXHUUYECKHE CPEJCTBA OBYUEHMS,
HEOBXO/JIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBHOTO
MPOLECCA MO JUCLHUTUIMHE

VYyeOHble 3aHATHA  MPOBOASTCS B AyJUTOPHSX, YKOMIUIEKTOBAHHBIX
CHEIUATN3UPOBAHHON MeOebl0, B TOM YHUCJIE CTAIIMOHAPHBIMH WJIM TIEPEHOCHBIMHU
TEXHUYECKUMU CPEICTBAMU O0yUeHHUsI (MPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS, TPYIIOBBIE W WHAWBUAyaJIbHBIC KOHCYJIbTAIUH,
TEeKyIiass W TIPOMEXKYTOYHAs aTTECTAIlMd TIPOBOJATCA B CICIHATU3UPOBAHHBIX
KOMITBIOTEPHBIX Kilaccax. [lepedeHh OCHOBHOTO 00OpYAOBaHUS: aBTOMATU3UPOBAHHBIC
paboure MecTa C KOMIBIOTEpaMH, MpOrpaMMHOE oOecredeHue oOIero u
npo¢eCCUOHAIBHOTO HA3HAUCHMUSI.

CamocTosiTennbHass ~ paboTa  NPOBOAUTCS B KaOMHETax, OCHAIIECHHBIX
KOMITBIOTEPHOM TEXHUKON C BO3MOXHOCTBIO MOAKIIOYEHUsS K ceth «VIHTepHeT» u
oOecrieyeHueM J0CTyna B DJEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEPCUTETA.

[IpenycMoTpeHBl  MOMEIMICHUS IS XpaHeHUS W MNPOPUIAKTUYECKOTO
oOCIy>KUBaHUS y4eOHOTO 000pYAOBaHHUS.
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