BOADKETHOE YYPEXXAEHWE BbICLLEFO OBPA3SOBAHWA XAHTbI-MAHCMIACKOro ABTOHOMHOIO OKPYTA - HOTPbl
«CypryTckuii rocyapCTBeHHbI yHUBEPCUTET»

yTBepxp,am
aém TQUEMHOIi  komuccuy,

\eﬂ‘v\ L y‘” (“’li
0 K vu()

‘d

Y. +’7 Q

%, 0, §

/’ '1,
%

.52 M), KoceHOK
2026r.

NMPOrPAMMA BCTYNMUTE/IbHOIO UCTMbITAHUA
NP NPUNEME HA OBYYEHUE NO OBPA3OBATE/IbHbIM MPOrPAMMAM
BbICLLEFO OBPA3OBAHWA - MPOrPAMMAM MATUCTPATYPbI
Nno HANPABJIEHAIO NOAIrOTOBKWU
09.04.04 MPOrPAMMHASA UHXXEHEPUA

HanpaBneHHocTb (Npo¢unnb) o6pasoBaTesibHOA NPOrpamMmbi:
Pa3spa6oTka U nHTerpauma NHGOPMaLMOHHLIX CUCTEM M CEPBUCOB

Cypryt
2026




MporpamMma cocTaBneHa B COOTBETCTBUM ¢ TpeboBaHuAMU desepansHOro
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I. OBLLME MOJTIOXKEHUA

1. HacToswwas nporpamma coctaB/ieHa Ha 0CHOBe defiepasibHbIX roCyAapCTBEHHbIX
06pazoBaTeNibHbIX CTaHAAPTOB BbICLLIEro 06pa3oBaHVs Mo nporpamMmam 6akanaspuata u
nporpaMmam crneunannTeTa, u onpegenseTt obLiee coAepXaHve 3K3aMeHa npu nprveme
Ha 0byueHe No o6pa3oBaTe/ibHbIM MporpaMmMam BbiCLLIEro 06pa3oBaHm;1 - nporpamMmmam
mMarucTpatypel B BY BO «CypryTckumii roCyAapCTBEHHbLIA YHUBEPCUTET» (,u,aneé -
YHuBepcuTer).

2. BCTynuTeNbHOE UCMbITaHNE HaLeneHo Ha OLEHKY 3HaHWN MOoCTynatLWwmx nL,
NOMYYeHHbIX UMW B XO4e OCBOeHUs nporpamm 6akanaspuata v (unv) cneunannTeta, 1
Ha OT6op cpean MocTynawWMx AuL, Hawnbosee CrocobHbIX W© nop,rOTosneHHbIX K
OCBOEHMU IO MPOorpamMm MarncTpaTypbl B YHUBepcUTeETE.

3. BCTynuTeNnbHOE 1CMbiTaHVe MPOBOANTCA B PaMKax HECKO/IbKNX KOHKYPCOB (no
COOTBETCTBYHOLWMM GpOpMaM 1 0CHOBaM 06y4eHUst) BHyTPWU OAHOW rpyrnnbl Marncrepckix
NpOrpaMM 1 CAaeTcst O4HOKPATHO.

4. BCTynuTeNbHOEe UCMbITaHWe NMPOBOANTCS HA PYCCKOM Si3bIKe.

5. BcTynuTenbHoe WCMbITaHWe MPOBOAWTCA OYHO U (MIM) C MCMOJIb30BaHNEM
AVICTaHLMOHHBIX TeXHONOTUIA (NP YCIOBAM MAEHTUGUKALMN MOCTYNAOLWMX Npu cAade
MU BCTYMNMUTEJIbHbIX I/lCI'lbITaHI/II7I).

Il. NEPEYEHb TEM A/14 NOArOTOBKU K BCTYNUTE/IbBHOMY NCNbITAHNKO

Pasgen 1. AnroputmMusauma U nporpamMmmMmmpoBaHue

1.1. OcHoBblI A3blka C

TexHOIorNA CTPYKTYPHOro mporpammupoBaHmns. OcHoBbl sisblika C. CTPyKTypa
asbika C. Tunbl 4aHHbIX. [lepeMeHHble. Tunbl AaHHbIX. BBOA-BbIBOJ.

1.2. Onepauyun 1 BbipaxeHus _
Knaccnukaums 1 cMHTakcuc onepaunii. HasHauyeHne 1 ceMaHTvKa onepauuni no

PYHKUMOHANbHBLIM rpynnam. [puopuTeT U accouuaTUBHOCTL OMepauui, Mnopsifok
BbIYNC/IEHUS BbIPaXXeHU

1.3. OnepaTopbl A3bika C U aNropuUTMBbI .

CMHTaKCUC U ceMaHTXKa ornepaTopoB Mo rpyrnnam (noc/ieAoBaTe/IbHOCTb, NePexos,
BbI6OP, NOBTOPEHME). Pa3BeTBAsAOLNECA aNropUTMbL. ITepalMOHHbIe aAropuUTMbl

1.4. MaccuBbl ‘

OcobeHHOCTM MaccvBoB B s3bike C. lMpeAcTaB/ieHnMe MaccMBOB B namsTy 3BM.
CUHTaKCUC OMUCaHWst U WUCNOAb30BaHWA MaccmBoB. OJHOMEpPHble  MAacCUBbI.

MHoromepHble MacCcuBbI. CTpOKU Kak MaccvBbl CUMBOJIOB.




1.5. PyHKUMN

CUHTaKCUC onucaHuss W Bbi3oBa  GyHKUMI. [lepesaya napameTpoB W
BO3BPALLAEMOro 3HauyeHus. BbizoB ¢yHKUMKM 6e3 npejBapuTe/IbHONO OnMucaHus.
OcobeHHOCTY r1laBHOW GYyHKLMN

1.6. CcbiNnOYHbIe TUMbI AaHHbIX

Ykazarenu. Onepauum ¢ ykasatensamu

1.7. TUnbl AaHHBIX, ONpesensiemMble pa3paboTyKoM

MepenmMeHoBaHve Tunos. Mepeunciexus. CTpykTypbl. ObbeanHeHUs.

1.8. CTaHAapTHble 6ubnnoteky s3bika C

MoTokn BBOAA-BbIBOAA. Daitnbl. BydbepunsnpoBaHHbIli 1 HebydepnsnpoBaHHbI
BBOA-BbIBOA. TEKCTOBbIE 1 ABOUYHbIE palifibl ‘

1.9. iIvHaMmmnyeckoe pacripegenieHne NamMmaTu ,

MexaHn3M AMHaMMUYecKoro pacnpegeneHuns namatn. CTaHAapTHble QyHKUNN.
Pabora c 610kamu

Paspen 2. AnropmUTMbl U CTPYKTYPbl aHHBIX

Tema 1. CNOXHOCTb a/IrOPUTMOB. ABCTPaKTHbIE TUMbI AaHHbIX

WNHTepdeiic KoHTeHepHbIX abCTPakTHbIX TWUMOB JaHHbLIX WU OCOBEHHOCTU WX
peanusauum ¢ yuyetom obecrneveHunss oNTUManbHOCTU aCUMNTOTUYECKONM C/IOXKHOCTA MO
BpemMeHn U1 namsAtTu. DyHKUUK, MO3BOASIOWME OLEeHMBATb BpeMsi BbIMNOAHEHUA
dparmeHTOB KOZa.

Tema 2. AIropyUTMbl COPTUPOBKA ‘

OcobeHHOCTM peanusauum 6a3oBblX aJropuTMOB  COPTUPOBKWU.  ANTOPUTM
COPTUPOBKM BbIGOPOM (BCTaBkamu, LLlenna, nogcuetom, nopaspsagHoit, Xoapa, CIMsHrEM,
nMpamuaanbHon). Peanusaums M CBOACTBA QYHKUWUM COPTUMPOBKM CTaHAAPTHOW

6ubnuorteku C. ,
Tema 3. J/InHelHbie aAropuTMbl NOUCKa. A/ITOPUTMbI MONCKa CTPOK

BasoBble anropuUTMbl Momcka CTpoK. Peanusauusa U cBoMcTBa QYHKLMW Moucka
CTPOK CcTaHAapTHo 6ubnnotekn C.

Tema 4. CnoBapu: 6UHapHbIe JepeBbs Noncka

Oco6eHHOCTU peanusauuu 6UMHApPHOro JepeBa Mowucka W anropuTtMoB Ha
AepeBbax. MPUHLUN MOCTPOEHNUS PaHAOMU3NPOBAHHOIO GMHApHOro AepeBa Mouvcka.
CbanaHcMpoBaHHble JepeBbs. ANrOPUTMbl MOCTpPoeHWs, fobaBneHna W yAaneHus
3/1emMeHTa.

Tema 5. Choapu: udpoBble 1 CUIBHOBETBALLNECA lepeBbs

Ocob6eHHOCTU peanu3saLum cbanaHCMPOBaHHbIX 4epeBbEeB NOUCKa.




Tema 6. CioBapu: xelnpoBaHue

XewmpoBaHue. Xelw-pyHKUmn. Konamsnu. NMpuHUmnb MOCTPOEHUS XeL-TabnuLl,.

Tema 7 I'padsbl.

Cnocobbl npeactaBneHust rpados. ANrOpUTMbl Ha rpadax XKaaHble anropuTmebl.
AvHamuueckoe nporpammuposaHme. P n NP 3agaun. MeTtogbl peweHus NP 3agau

Pasgen 3. TexHonormsa paspa6oTKu nporpammMHoro oéecneveHus

Tema 1. Pa3zBuTure TEXHONOMMIA MPOrpaMMmpoBaHus

MporpammHoe o6ecrniedeHure (MO). XusHeHHbIV uyka (KL).MO. Mogenn XL T10.
Craaum cosganusa MO. Kputepumn kavectsa M0. HagexHocTs M10.

Tema 2. MpoMblLLIeHHble TeXHONorun paspabotku MO

CASE-TexHonorun. TexHonoruu RAD. KonnekTneHas paspabotka 0. TexHonorus
XP. CASE- n RAD-cpegacTBa paspabotku IMO.

Tema 3. Cpega Bu3yanbHoro nporpammuposaHus Borland C++ Builder

CTPYKTypa W OCHOBHbIE 3/eMeHTbl WHTErpupoBaHHOV cpeabl. TexHonorus
BU3Yya/bHOro MPOrPaMMMPOBAHNA U HEMOCPEACTBEHHOW MaHWNyaAuMn obbekTamu.
Tunel  MNPoekToB.  TexHonorust  pas3paboTkym  MPWIOXKEeHWA.  ABTOMatU3auus
NPoeKTUPOBaHWS. ABTOMaTUYecKasi reHepaums nNporpaMMHOro Koaa. Vcnonb3osaHue
pecypcoB npu aBTOMAaTUUeCKOM CO3jaHMn 06bekToB. OCHOBHblE MpeAcTaBuUTENN
61M6MoTEKM BM3YanbHbIX KOMNOoHeHTOB (VCL). '

Tema 4. O6beKTHO-OPMEHTUPOBaHHBIN aHann3 1 npoexkTnpoBaHue Mo

YHUPUUMPOBaAHHbBIA £3blK MozennpoBaHua UML. BapuaHTbl 1CNoO/b30BaHWA.
MaTTepHbl  MNPOEKTUPOBAHWA  Kak  CPeACTBO  MOBblWeHUs  3GPEKTUBHOCTY
NPOEKTUPOBaHNS. |

Tema 5. Pa3paboTka KOMMNOHEHTOB NPUIOXEHWU

Pa3paboTka KOMMOHEHTOB MPUAOXeHWA. AnHamumueckmne 6ubnnorekun. MpuHUMN
dyHKLUMOHMpPOoBaHUA. Co3jaHne AUHAMUYECKUX brbmnoTek. SKCNOPTUPOBAHVIE GYHKLI

1 KnaccoB. PaHHee 1 No3jHee cBsi3biBaHMe. TexHONOrMs HaacTpoek (plug-in v add-on).

Tema 6. KOMMOHEHTHas MoAe b

PacwupeHusa asbika C++ Ana NOAAEpP>XKU KOMMOHEHTHOW moaenu. BusyanbHbie
KOMMoHeHTbl. Mepapxusa knaccos VCL. YnpasnsawoLwine n He ynpaBnmou.l,me KOMMOHEHTHI.
OKOHHble KOMMOHeHTbl. O6paboTka coobueHnin 1 cobbiTnii. Co3gaHune, oTnajka u
WHCTaNNAUMa KOMMNOHEHTOB.

Tema 7. poeKTMpoBaHuWe creLmannsnpoBaHHoro nHTepdeinca

KoHconbHble npunoxeHus. OcobeHHocTn. ObpaboTka rpadviki B NMPUNOKEHVISX.
O6bekTbl rpaduueckoli noacucrtemsl. GopMUpoBaHME MPOU3BOJIbHBLIX FpapuUeckux
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n306paxeHnin. PopmrpoBaHme rpadpr4eckoro n306paxeHnst KOMMOHEHTOM.

Tema 8. Pa3paboTtka JOKYMeHTauun

[lokymeHTaumMa nosnb3osatens. JlokymeHTauus nporpammucta. Paspabotka
CNpaBoYHOU CUCTEMBbI.

Pazgen 4. 06beKTHO-OpMEHTMPOBaHHOE MporpaMmmMmmnpoBaHue

Tema 1. MpuHymnel OOT. BBegeHue B A3bIK nporpaMMMposéHMH C++

MpuHumnbl OOM. PasgeneHve nHtepdeiica n peannsaumm. OTANUNS CUHTaKCKCA U
ceMaHTuKkn oT C. HoBble cpeacTBa C++

Tema 2. HKancynaums

UHkancynauma. OnmncaHme AaHHbIX U METOAOB. KOHCprK'I;Opr N LAeCTPYKTopbI.
Co3paHvie 1 yHUUTOXeHVe 06beKkToB. Peannsaums KoHTeliHepHbIX knaccoB. Co3jaHue
CUCTeMbIl KNaccoB ABYCBA3HOMo Crnucka

Tema 3. HacnepoBaHue

HacneposaHue B C++. Co3gaHuve noanMop¢dHOW KonheKu,mm. Peannsauusa
MexaHu3Ma AucrneTyepusaLmm ¢ UCnosib3oBaHeM CTaTUYEeCKOn TUNM3aunn.

Tema 4. Nonumoppusm

BupTyanbHble U abCTPakTHble METOAbl, abCTpakTHble Knaccbl. [lpuMeHeHune
BMPTYa/ibHbIX METOZ0B B peanunsauum noammopounsma. |

Tema 5. Meperpyska onepauyui

CUHTaKCUC 1 cemaHTUKa neperpyskn onepaunin. Ocobble: cnyvan. Peanmsauus
neperpysku onepauyum.

Tema 6. CTaHAapTHas 6ubnanoTeka K1accos

Knaccbl BBoAa-BbiBOAa. KOHTeAHepbl. AMTOPUTMbI

Pasgen 5. Cuctembl ynpasneHusi 6asamMmu AaHHbIX

Tema 1. 3BoAKOUMA NHOOPMALIMOHHbBIX CUCTEM
TpeboBaHWA, NpegbsiBNgeMble K COBPEMEHHbIM MHGOPMALMOHHBIM CUCTEMaM.

AZleKBaTHOCTb NHGOPMaLMOHHON mMozenu AeATeNbHOCTH npeanpuaTus,
BbICTpOALCTBME, HAAEXHOCTb, 6€30MacHOCTb, MNaTGOpPMeHHass He3aBUCUMOCTb,
MHTeponepabensHOCTb, MOAAEPXKKA YHACE0BAHHbIX CUCTEM, PEUHXUHUPUHT, YA0OHbINA
NoJib30BaTeNbCKNM NHTepdelic.

Tema 2. OCHOBHble HanpasBieHWs pasBUTUSA MH¢opmaLJ,V|0HHb|x cnMcTem

Cncrembl  6U3Hec-aHanmM3a. ABTOMAaTU3NPOBaHHbIE  CUCTEMbI  PacyeToB.
WHTerpaums ¢ cuctemMaMn  NPOU3BOACTBEHHO-TEXHO/IOMMYECKOro  ynpas/ieHus.
WMHTerpauma ¢ CATMP Ans NPOMbILWAEHHLIX MPeAnpUAaTUA. YMpaB/ieHne KavecTBOM.
TexHonorun VIHTepHeT/UHTpaHeT. |




Tema 3. ApxutekTtypa 1 oCHOBHble GyHKLK CYB/,

Apxutektypa CYBJ. dyHkummn CYB/. YnpasneHue gaHHbIMY BO BHELUHEN NaMsATU.
YnpaeneHve 6ydepamu onepaTtmBHOW NaMATW. YrnpasneHue  TpaH3aKUUAMU.
XypHanusaumsa TpaHsakumin. Moagepxka A3bIKoB 6a3 AaHHbIX.

Ssontouma CYB/A. ba3bl AaHHbIX Ans 60abLnX 9BM n MnHN-3BM. basbl faHHbIX A1
nepcoHanbHbIX KOMMbOTEpOB. CYB/] No TexHoornm KineHT-cepeep.

Mogenu paHHbIX. Nepapxuyeckaa mMogenb AaHHbIX. CeTeBas mMofenb JaHHbIX.
PensunoHHast Mogenb AaHHbIX.

Tema 4. PenaumoHHasa Mojenb AaHHbIX :

OCHOBHble MOHATUA PENsAUMOHHON Moeny AaHHbIX. MHOXeCTBa 1 OTHOLUEHUs.
CBolicTBa OTHOLWeEHWI. CBA3SK MeXJy OTHOLUEeHUSIMU, NepBUYHbIE W BHELUHUE KIuun.
OrpaHu4yeHnsi uUenoctHocTn 6a3 AaHHbIX. LlenoctHocTb cyuwjHocTel. LlenoctHocTb
BHEWHWX KaoYed. Onepaunn pensumMoHHOW anrebpbl. TeopeTUKO-MHOXECTBEHHbIE
oneparopsbl. CnevumasbHble pensuoHHbIe OrnepaTopbl.

Tema 5. A3bIik SQL

Ctpyktypa SQL. Onepatop Bblbopa SELECT. CuHTakcuc onepatopa SELECT.
Mpumepsbl SQL-3anpocos. MNMpuMeHeHMe arperatHbiX GyHKUMA. Onepauumn rpynnmpoBku.
BnoxxeHHble 3anpockl. BHeLHMe YyCNOBHbIE COeAVNHEHUS.

Tema 6. MNpoekTpoBaHue 6a3 AaHHbLIX Ha OCHOBE MPUHLMNOB HOPMann3auum

3Tanbl XU3HEHHOro UMKAa M 3Tanbl npoekTuposaHus b/l. CucTeMHbIV aHanus
npeAMeTHOM ob6nactu. MNMpumepbl onucaHua npeameTHon obnactu. Mudonornyeckoe
npoekTnpoBaHue. [latanornyeckoe npoekTnpoBaHue.

Tema 7. HopManbHble ¢OpMbl OTHOLLEHNA ‘

MepBas HopManbHas dopma (TH®P). BTropas HopmanbHas popma (2HD). TpeTbs
HopManbHas ¢opma (3 HD). HopmanbHaa ¢opma boica-Kogaa (HPBK). Yersepras
HopManbHas ¢opma (4 HP). Martas HopmanbHas ¢opma (5 HP). UHPonornueckoe
MogenupoBaHune. Mojfenb «CyLWHOCTb - ¢BsA3b» (ER-mMogenb). OCHOBHble MoHATUE ER-
mMogenu. MNepexos K pensiLiMoHHOW Moenu AaHHbIX. '

Tema 8. PacnpegeneHHasn 06paboTka AaHHbIX ,

ApxuTtekTypa «KnneHTt-cepep» B TexHonornu 6a3 gaHHbix. Mogenb ¢aiinosoro
cepsepa. Mogenb yfaneHHoro Aoctyna K AaHHbIM. Mojenb akTMBHOro cepsepa 6as
JaHHbIX. Mojenb cepsepa NpuIoXKeHN.




l1l. MEPEYEHb BOMPOCOB A4/14 NPOXOXAEHWA BCTYNUTENIBHOIO UCMbITAHNA

1. TexHONorns CTPYKTYPHOro nporpamMmmmpoBaHuns. MprHLMMIbI, KOHCTPYKLXW.

2. Cucrema TUnNoB g3bika C.

3. LlUenouncneHHble Tumbl JAaHHbIX. dopmaT npeacTaBneHus, 06nacTb
onpeseneHuns, 3anncb KOHCTaHT.

4. CumBOnbHbIA TUN. PopMaT NpejcTaBneHns, obnacTb onpejeneHns, 3annch
KOHCTaHT.

5. Tunbl AaHHbLIX C Mnasawouleil Toukol. dopmaT npeacTaBneHuns, obnacTb
onpejeneHuns, 3anncb KOHCTaHT.

6. Twvn void.

7. TMpeacTaBneHne n0rmyecknx 3HauyeHuin.

8. Knaccudukauma onepauuii No YMcay onepaHAoB, CUHTaKCUC, 0COBEHHOCTU.

9. Knaccndukaumss onepauuii no ¢GyHKUMOHaNbHLIM rpyrnnaM, HasHayeHue,
0COB6eHHOCTW.

10. F'pynna onepauuii npnceanBaHms.

11. ApudmeTnyeckme 1 nopaspsHble onepauunn.

12. Jlornyeckme onepauumu 1 ornepaly OTHOLLEHUNA.

13. TepHapHasi (ycnoBHas)) onepauus, CUHTaKcMc, ocobeHHocTn. Onepauus
«3angaTas». '

14. NpwvBegeHWe TUNOB.

15. MNMpoaBuXeHne TUTMOB B BblPaXXeHUsIX.

16. MopAZOK BbIYMCIEHUST BbIpaXeHWn. [lpuopuTeT ©U  acCcoUMaTMBHOCTb
onepauuii. '

17. OnuncaHne, NHULManmM3auna v Kiaccbl NaMaTn NEPEMEHHbIX.

18. O6nacTb AeVCTBUS N BPeMs XXU3HW NepeMeHHbIX.
19. KOHCTaHTHbIe nepeMeHHble, yKa3aTenu, AaHHble.

20. OnepaTopHbI 610K 1 onepaTop-BbipaXxeHue.

21. OnepaTtopbl Nepexoja (nepegayn ynpasnieHns) goto v return.

22. OnepaTtop BeTB/eHus if. [TonHas 1 HenosiHas KOHCTPYKLMN.

23. OnepaTtop BeTBAeHWA switch. TloHaa W HeMonHas  KOHCTPyKuuw,
ncronb3oBaHve onepaTopa break.

24. OnepaTopbl umknos while n do-while. Uuknsl ¢ npegycnosviem U
MOCTYCNOBMEM, UCMOb30BaHMe onepaTopos break v continue.

25. Onepatop uwkna for. OcobeHHOCTM MPUMEHEHUs,, WCNO/b30BaHMe

onepaTtopoB break u continue.




26. OgHoMepHble MaccKBbl. OnvcaHne, pasMelleHne B NaMsaTh, HULMann3auuns,
ncnonb3oBaHue. ‘

27. MHOromepHble MaccuBbl. ONncaHve, pasmMeLleHe B NaMATU, NHULMaN3aLmns,
NCronb30BaHMe.

28. OCO6eHHOCTY NpeACcTaBAEHNS CTPOK Kak MacCUBOB CUMBOJIOB (O4HOMEPHbIX U
MHOFOMEpHbIX). '

29. CtaHgapTHble GyHKLMY paboThl CO CTPOKaMMU.

30. OnucaHne GyHKLMIA (MPOTOTUM U peanusaums).

31. Bb30B QyHKLMIA (B T.4. Ornepauus Bbi3oBa QyHKLMYW, NCNONb30BaHNE CTEKa,
pekypcusa v T.m.).

32. Bbi30B $yHKUMM 6€3 NpesBapnTe/IbHONo ONCaHMs.

33. Oco6eHHOCTM Nepesa4v MaccMBoB (OAHOMEPHbIX 1 MHOFOMEPHbIX) B KavecTse
napameTpoB GyHKLMIA 1 X obpaboTka.

34. naBHas pyHKLUUSA.

35. MNpuBegeHue TUMNOB.

36. MpoaBMXKEeHMEe TUMOB B BblPaXXeHUsiX.

37. MopsijoK  BblUMCNEHWS  BblpaxeHui. [propuTeTr 1 accoumaTMBHOCTD
onepauuii.

38. OnucaHue, MHMLMaNM3aUMsa 1 KNacCbl MaMAaTy nepemeHHblx.

39. O6nacTb AeCTBUSA U BPEMS XXU3HU NePeMEeHHbIX.

40. KOHCTaHTHble NnepeMeHHble, yKasaTenu, aHHble.

41. OnucaHue yHKLUMIA (MPOTOTUMN U peannsauus).

42. Bbi3oB GyHKUMA (B T.Y. onepauuvs Bbi3oBa GyHKLUN, MCMONb30BaHMe CTeka,
pekypcusa v T.M.).

43. BbI30B $YHKLUMM 6e3 npeBapuTesibHOro onncaHus.
44. OCobeHHOCTM Nepesayy MaccMBOB (O4HOMEPHbLIX 1 MHOFOMEpPHbIX) B KavecTse

napameTpoB GpyHKLMIA N nx obpaboTka.

45. OCObeHHOCTV NPeACTaBleHUst CTPOK Kak MacCMBOB CUMBO/OB (O4HOMEPHbIX 1
MHOTOMEPHBIX) 1 X 06paboTka B GyHKLMSX.

46. CTaHZapTHbIe GYHKLUMN PaboTbl CO CTPOKAMM.

47. TnaBHas GyHKUMS.

48, YKasartenu. HasHaueHue, onvcaHne, NCNoJib30BaHUe.

49. Ykasatenu. Onepauum Hag ykasatenamu. 3HadeHmne NULL.

50. YKkasatenu Ha pyHKUMN.

51. OnucaHue TUMOB JaHHbIX Mpu nomouy typedef.
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52.
53.
54.
55.
56.
57.
58.
59.
60.

MepeuuncneHus.

CTPYKTYpbI.

BEvToBbIE MONSA B CTPYKTYpaX.

O6beanHeHns,

daiinbl 1 notokn. HebydepunsnposaHHbIi 1 6ydepr3npoBaHHbI BBOA-BbIBOA.
CTaHAapTHble GyHKUMM paboTel C pariiamn 1 MOTOKamMU BBOAA-BbIBOAA.
[nHamunueckoe pacnpegenerue namatu. CtaHAapTHbIE GYHKLUN.
CTaHgapTHble GyHKLMK paboTbl ¢ 610KkamMun NamMsATy.

CTPyKTypbl 1 anropuTMbl 06paboTku AaHHbIX. CBA3b CO CTPYKTYpPHbIM U

06EKTHO-OPUEHTUPOBAHHbLIM NPOrpaMMMpoBaHeM. AGCTPaKTHbIE TUMbI AaHHbIX.

61.
62.

CNoOXHOCTb anropMTMoB. ACMMMTOTUYECKAsA CIOXHOCTb.
CTpYKTypa AaHHbIX «CNCOK» («[MHaMUYeCKnin MaccmB», «Ctek», «Ouepesb»,

«lepeBo», «MHOXeCcTBO», «CnoBapb», «pad»). Onepauumun. Cnocobbl peannsayunu.

63.

AIrOpUTM  COPTUPOBKM  BbliGOpoM  (BCTaBkamy, Llenna, nojcyeTom,

nopaspsaHoii, Xoapa, CAnsiHUeM, MpamMuianbHoit). OCHOBHbIe CBOMCTBA.

64.
65.
66.
67.
68.
69.

XewwupoBaHue. Xew-dyHkunu. Konansun.

[padbl. Cnocobbl NpeacTaBneHns.

ANropuUTMbI Ha rpadax.

Mowck. AnfopMTMbl Noucka B IMHENHbIX CTPYKTypax.

ANropuUTMbl MOUCKa CTPOK. |

[AepeBbst noucka. CbanaHCMpoOBaHHbIE AEPEBbS. AJ'II'OpVITMbI MOCTPOEHUA,

J06aBNEHUSA 1 YAANeHWUs 3eMeHTa.

70.
71.

72.
73.

74.
75.
76.
77.
78.
79.
80.
81.
82.

[paAVeHTHbI MeTod. O61acTb NPUMEHEHUS.
AnHamn4yeckoe NnporpamMmmupoBaHue.

P n NP 3agaumn. CBognMOCTb 3a4a4. Knaccel 3agau.
MeTozabl pewueHus NP 3agau.

CKaTus gaHHbIX. OkaTue 6e3 notepb. CKaTne ¢ NoTepsMu.

TpeGOBaHI/IFI, npeabsaBisgeMble K COBpeMeHHbIM I/lHq)OpMaLI,V]OHHbIM cmcTeMam.
CucteMbl bU3Hec-aHanmsa.

TexHoNorns 06bEKTHO-0PUEHTUPOBAHHOTO NMPOEKTUPOBAHNS.

MPVHUMNBI 06 bEeKTHO-OPUEHTVPOBAHHOIO MPOrPaMMMNPOBAHNS.

Otnnumsa C++ ot C. '

Meperpy3ka ¢pyHKLUI 1 METOA0B.

3HaueHNs NapaMeTpPoB Mo YMOAYaHUIO.

BcTpavBaeMble GYyHKLUU U METOZbI.
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83.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

107.
108.

109.
110.
111.
112.
113.
114.
115.

onepaTtve
116

Ccblnkn.

NHkancynauums.

06 CMHTaKCUC ONMUCaHUS Kacca.
O6bsaB/ieHME AaHHbIX N1 METOAOB.

Peanusauua MeTo/0B.

MogudunkaTopsl 4OCTYNa K 3N1eMeHTaM Kaacca.
OHpEAEﬂeHMECTaTMHECKMK(FEKOBHXb4AMHaMquCKMX66b6KTO&
Ha3HaueHne U CUHTaKCUC KOHCTPYKTOPOB U IeCTPYKTOPOB.
KOHCTPYKTOP MO YMOAYAHUIO.

KOHCTPYKTOpP KOMUpPOBaHUS.

KoHcTpykTOp NpeobpasoBaHus.

MNMopsAoK BbIMONHEHNSA KOHCTPYKTOPOB 1 AECTPYKTOPOB. .

A py>XeCcTBeHHbIe KNAacchl, MeTOAbl U QYHKLIMN.
KOHCTaHTHbIe 06bEeKTbl 1 KOHCTaHTHbIE MeTO/bl.
CTaTu4eckue anemMeHTbl Kacca.

HacnepgoBaHue.

Onepauusa BUANMOCTN.

Knacc kak o6nactb AeNCTBUS.

YkasaTtenb this.

MpuBeseHNe TUMOB yKa3aTesiein.

MNonanmopdusm.

BupTyanbHblie MeTOAbI.

Peanusauns MeXaHM3Ma BUPTYaibHbIX METOA0B B C++.
A6CTpaKkTHble MeTO/bl 1 abCTPAKTHbIE K1ACChl. '
Meperpy3ka yHapHbIX 1 BUHAPHbIX onepauui.
Meperpyska onepauni npucBanBaHUS.

Meperpy3ka onepavuu npuBeaeHUS TUNA.

Meperpy3ska onepaunn NHAEKCUPOBaHUS.

Meperpyska orepaLm Bbi30Ba GYHKLN.

Meperpyska onepawuu KOCBEHHOIO CenekTopa.
ApxuTtekTypa CYB/.

®dyHkummn CYBA.

YnpaBieHue JaHHbIMM BO BHELLHel namath. YnpasneHvie 6ydepamu
HOM NaMATU. a

. YnpaBneHue TpaH3akumamMun. XypHanmsauus TpaH3akuuin. lojaepxka
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AA3bIKOB 6a3 JaHHbIX.

117.
118.
119.
120.

AAHHbIX.

121.

Ssontounsa CYB/. Basbl gaHHbIx ans 6onbuinx 3BM n MuHu-3BM.

Ba3bl AaHHbIX 4151 MePCOHaNbHbIX KOMMbIOTEPOB.

CYB/], no TexHonornm KNNeHT-cepsep.

Mojenn pAaHHbIX. Mepapxuyeckass Mofenb AaHHbIX. CeTeBasi Mogesb

OCHOBHble MOHATUA PENALMOHHOA MoAenn AaHHbIX. MHoXecTBa U

OTHOLEHUSA. CBOWCTBA OTHOLLEHUIA.

122.
123.

CBA3U MeXay OTHOLLEHAMW, NEPBUYHbBIE 1 BHELLHWE KNHOYN.
OrpaHuMueHnss LenocTHocTM 6a3  AaHHbIX. LLeNocTHOCTL  CyLHOCTEN.

LlenoCTHOCTb BHELLHUX Koueid.

124,

Onepauyun pensuOoHHON anre6peobl. TeopeTnKo-MHOXeCTBEHHbIe

onepaTophbl. CneuunanbHble pensauoHHbIe onepaTopbl.

125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.

CtpykTypa SQL. Onepatop Bbi6opa SELECT. CuHTakcuc onepatopa SELECT.
[MprMeHeHne arperatHbIX GyHKUMIA. Onepaumn rpynn)mposKm.
BnoxxeHHble 3anpockl. BHeLLHMe YCN0oBHbIe COeJNHEHUA.

ITanbl XU3HEHHOro LMK/IA 1 3Tanbl NpoekTupoBaHus b/,
NHbonornueckoe npoekTupoBaHme.

Mogenb «CyLHOCTb - CBSA3b» (ER-Mogenb). OCHOBHbIe MoHATME ER-mogenn.
[laTanornyeckoe NpoekTupoBaHne.

ApxuTekTypa «KineHT-cepep» B TEXHOMOMN 633 AaHHBbIX.

Mogenb ¢painnoBoro cepsepa.

Mogenb yAaneHHoro JocTyna K AaHHbIM.

Mogenb akTMBHOro cepeepa 6a3 AaHHbIX. Mogenb cepsepa NPUIOXKeHWH.
Kn3HeHHbI umkn OKL) NO. Mogenn XL MNO. Cragun cosgaHus M0.

Kputepuu kayectsa M0O. HagexHocTb M0.

137.
138.
139.
140.
141.

CASE-TexHonorun. TexHonorum RAD.

KonnektusHas paspabotka NO.

CASE- 1 RAD-cpegcTBa paspabotku MO.

CTPYKTYypa v OCHOBHbIE 31IeMeHTbI NHTErpYpOBaHHOM Cpejb.

TexHoNoOrMa BU3yalbHOro MpOrpaMMmMpoBaHusa 1 HernocpeACcTBEHHOM

MaHUnynaunnm obbekTamu.

142.
143.
144.

Tunbl NPOEKTOB.
TexHOorMA Pa3paboTKy MPUNOXKEHWA.
ABTOMaTMuUecKas reHepaLus NporpaMMHOro Koaa.
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145. OCHOBHbIe NpeACTaBUTENN B1MOANOTEKN BU3Ya/IbHBIX KOMMOHEHTOB (VCL).
146. YHUOULMPOBAHHLIN A3bIK MOAennpoBaHus UML.
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