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1. COAEP) KAHUME PA3JAEJIOB ITIPOI'PAMMBI
1.1. Paznesn nporpammsl «IIporpammupoBanue

OcHOBHBIE 3Tallbl KOMIILIOTEPHOT0 pPemieHns 3axa4. MoyJibHbIE TPOTPAMMBL.
OOBEKTHO-OPUEHTUPOBAHHOE MporpamMmMmupoBanue. [locranoBka 3agaun U crienuduka-
U IPOrpaMMbl. AJIrOpUTMU3AIUSA. AJITOPUTM, CBOMCTBA anropuTMoB. CiocoOb! 3amu-
CH aJTOPUTMOB.

IIpouenyps! n pyHkuM: noctpoeHue u ucrnoias3opanue. [Iporenypst u GyHk-
uuu: popmanbHbie, (haKTUUECKUE TapaMETPHhI, CIIOCOOBI TIEpeiayu apaMeTpoB

IHokoJieHNs A3bIKOB MPOrPAMMHUPOBAHMA. S3bIKH IPOTPAMMUPOBAHUS BBICO-
KOT'0 YPOBHSI. ApXUTEKTYpa U BO3MOXKHOCTU CEMEMNCTBA A3bIKOB BBICOKOTO YPOBHSI.

CpeacrBa v aJropuTMbl MPEACTaBICHUS, XPAHCHHS U 00pPaOOTKH YUCITIOBON MH-
dbopmanuu. CpeacTsa U alrOpUTMbI IPEACTABICHUS, XPAaHEHUSI U 00Pa0OTKU TEKCTOBOM
uH(popManuu.

CranaapTHble THIIBI JaHHBIX. MacCHUBBI: OJJHOMEPHBIE, IBYMEpHbIE, 00paboTKa
MaccuBOB. Mojienu penieHus (PyHKIMOHATBHBIX U BBIYUCIUTEIBHBIX 3a7a4. CTpYKTypa
IPOrpaMMHOr0 0OECIeYeHus C TOUYKH 3PEHHMSI MOJIb30BATEIIA.

Maccubl. OcobenHoctu 00paboTku Matpull. [Ipumep pa3paboTku anropuTma
HUCXOJIAIIUM CITOCOOOM. DTambl pa3padOTKH MPOrpaMm

CoprupoBka. OcHoBHble TOHATHS. [IpsiMble METOHBI COPTHPOBKM MAaCCHBOB.
Y coBepiIeHCTBOBAaHHBIE METO/IBI COPTUPOBKU MaccuBOB. Mertop llemnna.

Pexypcusi: npyHIUIIBI AEHCTBHS U UCIOJb30BaHue. [IporpaMmmupoBaHue pekyp-
CUBHBIX aJITOPUTMOB.

Tunsl 1aHHBIX, onpeaelsieMble NMoJib3oBaTeeM. 3anucu. Daiinel. Kinaccudu-
Karus (paitioB mo crnoco0y ocTyna, TUIbI (haiioB.

Yka3areiu, onepaiuu ¢ ykazareasiMu. JlnHamuueckrue nepeMeHHble. JlnnamMmmuae-
CKHE CTPYKTYpPHhI TaHHBIX.

Cnucku: OCHOBHBIC BUJIbI, CIIOCOOBI peaau3aliuu, IpUMEHEHHUE.

Cnoco0bl opraHuzanum CTPYKTYpP AaHHBIX. [locnegoBaTenbHOE M CBSI3aHHOE
pa3menieHue. JlunaMuueckue CTpyKTypy JaHHBIX: CIIUCOK, CTEK, OUEPE/ib.

JInHaMuYecKHe CTPYKTYPbI JaHHBIX. [[pakTHyeckre acnekTbl IPUMEHEHHUS JTH-
HAMUYECKHUX CTPYKTYp JMaHHBIX. [lepeBos BeipakeHui U3 oiHON (HOPMBI IIPEICTaBICHUS
B Ipyryto. Beruucienne MareMarnueckux BoipaxkeHuil. [Ionstue nepesa. [Ipaktuueckoe
MIPUMEHEHUE IePEBbEB. [[BOMUHOE EPEBO MOUCKA.

O0BbEeKTHO-OPHEHTHPOBAHHOE NIPOCKTUPOBAHNE M IPOTPAMMHMPOBAaHHE.

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE KaK Pa3BUTHE CTPYKTYPHOTO
nporpammupoBanus. Kinaccel 1 00bekThl. OCHOBHBIE CBOMCTBA OOBEKTOB: WHKAIICYJISI-
1Ys, HaclenoBanue, noauMopdusm. [Ipunnun nomumopdusma. BupTyanbHbie METOIBI.
[lepeonpenenenre BUPTyalbHOrO MeToja. PaHHee M MO3qHEE CBS3BIBAHUE METOJIOB
kjacca. [Ipumenenue KOHCTPYKTOPOB U AecTpyKTopoB. IIpumMep mporpammsl ¢ Kiiacca-
MU.

Ctwiib mporpaMMUPOBaHUS, KPUTEPUU Ka4eCTBA MPOTPAMMBI, THAJIOTOBBIE MPO-
IpaMMBbI, IpY>KECTBEHHOCTh. OTaaKa U TeCTUpoBaHue porpaMM. CTpaTeruu U METO/IbI
TECTHUPOBAHMS.



Jlureparypa.
1. OcHOBBI MpOrpaMMHUpPOBaHus: YUEeOHUK IS BY30B. — 2-€ WU3]., mepepald. u oM. —
M.: U3g-Bo MI'TY um. H.D. baymana, 2002. — 416 c.: un.
2. Delphi 7. Yueonsrii kypc / C.HU. Booposckuii. — CII6.: I[Tutep, 2005. — 735¢.: w.
3. Ionbenwckuii B.B., ®omun C.C. Kypc nporpammupoBanust Ha sizbike Cu. — M..:
JMK Ilpecc, 2012. — 384 c. (OBbC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=4148).

1.2. Pa3nen nmporpamMmmbl «IBM»

Opranmzanus IBM u cucrem. OcHOBHbIE XapakTepucTUKU. OOIacTu NMpuMeHe-
Hus DBM pasnuunbix kinaccoB. Kiaccudukaiys KOMIbIOTEPOB M0 00J1aCTIM MPUMEHe-
Hud. [loHsTHE «ApPXHUTEKTYypa» BBIUMCIUTEIBHOW CHCTEMBbl. YPOBHH APXUTEKTYpPHlI —
M (POBOM JIOTMUECKHI, MUKPOAPXUTEKTYPHBIN, KOMaH/I, ONIEPAIMOHHON CHCTEMBI.

Cucrema nmamsaru. Mepapxuyeckass opranuszanus namsatu. [IpuHuunsl opranusa-
MU OCHOBHOW mamsiTh. BupTyanibHas maMsiTh U OpraHM3alusl 3allUThl aMITH. DJIEK-
TpoHHas namaTh. Knaccudukanus. [lapamerpel. Jlunamuueckas namsatb. CtaTuyeckas
MaMsiTh. . DJHEPTOHE3ABUCUMAs MaMATh. BHemHAS namMaTh. JluckoBeie HakonuTenu. [la-
MATh Ha TUOKUX U JKECTKMX MArHUTHBIX AUCKaX. ONTHYECKHWE M MAarHUTOONTUYECKHUE
TUCKU. OnexTpoHHble Hakormutenn SSD. Moaynu u 6moku mamsitu. TectupoBaHue
onepatuBHOM namMatu. Opranuszanus cTpyktyp namsatu RAID.

IMpoueccop. Knaccudukamus nporeccopoB. @yHKIIMOHUPOBAHUE U CTPYKTYypHAast
OpraHu3alnus MporeccopoB. Meroasl aapecanuyu W TUIBl JaHHbIX. CucTeMa KOMaHg.
AccembOnep. Apxurektypa nporeccopoB |A-32. Peructpsl u agpecanus, hopMaThl Ma-
mHHBIX KoMaH[ |A-32. S3bik accemOnepa |A-32. KonseiiepHas opranuzarusi. Opranu-
3a1Msi KOHBeWepa U OIEHKa ero MPOU3BOAUTENLHOCTH. Bompockl 6eCKOH(GIMKTHOM pa-
00Thl KOHBeMepa. OnTuMu3anus KoHBelepa. KorseliepHas u cyrnepckaisipHas oopaboT-
ka. [lapannenu3m Ha yYpOBHE BBINIOJIHEHUS KOMaHA. JluHaMHueckoe IIaHUPOBAHUE.
Munumuzaiusi KoHQIMKTOB. MHorosiiepHbsie mpoieccopbl. ObecneueHue nocTyna K
MaMsITH, LIEJIOCTHOCTU U HeNpoTUBOpeunBocTy uHbopmanuu. [Iponeccopsl |A-64. Tlpo-
ueccopsl "OnpOpyc".

Ilepudepuiinbie ycrpoiicTBa. [lapamerpsl. knaccudukanus. [Ipumepsl nepude-
pPUIHBIX YCTPOMCTB. Y CTpoiicTBa BBOJA MH(POpMALIMK U LieieyKa3zaHus. Bugeocucrema.
OO6mue nmapameTpbl BuaeocucTeMbl. [IpuHIUNB BbIBOAA M300pakeHuil. Jlucruieiinbie
amantepsl. [paduueckuii kousetiep. I'paduyeckue crangapter: X-Window, OpenGL,
DirectX. Opranu3saius BBojaa BbiBoja. Opranuzanus npepbiBanuii B 9BM. TIpsmoii mo-
cryn k nmamsate. [locinemoBatensHble uHTEepdeiicht RS-232, PS/2, USB. WuTtepdeiich
HoBoro nokosieans. PCI-Express.

MHoromnpoueccopabie cucTeMbl. [IoHATHE 0 MHOTOMAlIMHHBIX U MHOTOIIPOLIEC-
COPHBIX BBIUMCIUTENBHBIX cucTeMax. Knaccudukarms. Opranuszaius CUCTEM C OOIIei
naMsThi0. CHCTEMBI BBICOKOM TOTOBHOCTH M OTKA30yCTOMYMBBIE CUCTEMBI. TpeOoBaHuUs,
NpEeaBSIBIIEMbIE K CHCTEMaM BBICOKOW roToBHOCTH. Kitactepusanus, kak crocod odec-
IIeYEHUS BBICOKOU F'OTOBHOCTHU CUCTEMBI. 3aKOH AM1aja.


http://e.lanbook.com/books/element.php?pl1_id=4148

Jlureparypa.

1.Opraam3amnus 9BM u cucrem: YueOnuk s By30B / b.S. Humskep, C.A. Op-
JI0B. - 2-¢ m3. - CII6.: ITutep, 2011. - 688 c.

2. AbnszoB P.3. [IporpammupoBanue Ha accemOiepe Ha matdopme x86-64.
[Ipecc. 2011. -304 c. B ObC «Jlanb». Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=1273

3.Opranuzanus 9BM. 5-e uzn./ K. Xamaxep, 3. Bpanemny, C. 3aku. — CII0.:
[Tutep, 2003. — 848 c. (8 mT)

4.T'yk M.IO: Annaparnasie cpeacta IBM PC. 3-e uzg. — CII6.: Ilurep, 2006.
- 1072 c.

1.3. Pa3nesn mporpaMmbl «OnepanuoHHble CHCTEMbI»:

IIpuHIMIIBI IOCTPOEHHS ONIEPANMOHHBIX cucTeM. OnpeaeneHye ornepanuoH-
Hoit cuctemsl (OC). Haznauenue u ocHoBHble pyHknu OC. Knaccuduxanus onepa-
HMOHHBIX cucteM. CtpykTypa coBpemeHHbIX OC.

YnpagsieHue NaMATHIO B ONEPAIMOHHBIX ccTeMax. BupTyanbHas naMATh.
CrpaHnuHas opraHu3anus MamsTi. AJITOPUTMBI 3aMEILLEHUS CTPAHUL] BUPTYaJIbHOM Ma-
MATH. AJPECHOE ITPOCTPAHCTBO IpoLecca. PErnoHsl B aipeCHOM ITPOCTPAHCTBE. ATpH-
OyThI 3a1UTHI cTpaHul] namsaTu. Kyun. @aiinbl, npoenupyeMble B TaMATh.

YnpagpieHue npoueccaMmm B onepanuoHHbIX cucteMax. O0nekTsl apa. [po-
LIECChI, IOTOKU U MoysH. Pacnipenenenre BpeMeH! Mexly notokamu. Kraccsl mpu-
opureTa. YpOBHH NPUOPUTETA. Y YET KBAaHTOB BpeMeHU. ClieHapuu IIJIaHUPOBAHUS IIPO-
LECCOPHOTO BPEMEHHU.

Opranusanus napa/uieJbHbIX BbIYNCIACHUN (cMHXpOHU3anus). CHHXpOHHU3A-
1Us IporieccoB U NOTOKOB.  OOBekThl cuHxpoHu3auuu. Kpurtnyeckue cexiuu. O0bek-
Thl Mutex. CHHXpOHHU3a1Usl TOTOKOB C MOMOIIBI0 ceMadopoB. CUHXPOHU3AIMS TOTO-
KOB C TIOMOIIIBIO COOBITHIA.

YnpagpijieHue BBOAOM-BBIBOJIOM B ONECPALNMOHHBIX cHcTeMax. [[uHamuuecku
noakiroyaembie Oubnuoreku (DLL). O6pabotka coobmiennii. CucteMHas odepe/p ar-
napaTHOTo BBOJa coobiieHuit. Pabota ¢ okHamu. CTpyKTypbl YIPaBICHUS OKHAMM.

daiinoBbie cuctembl. CyliecTByrolre GopMaThel HCTOTHsAEMbIX (aitioB. MeTo-

JIbl OTCJIEKUBAHUS U3MEHEHUI (aitnoBoit cuctembl. DaitnoBas cucrema FAT. @aiinosas
cucrema NTFS.

Jluteparypa.

1. bmunkos, FO.B. OnepanmonHsie cuctemsl, cpeabl U 06omouku. Yacte 1. Onepanu-
OHHBIE CHCTEMBI: yueOHOe TTocoOue [DNEeKTPOHHBIN pecypc] : . — DIEKTPOH. TaH. —
[Tensa : Ilen3I' TV (Ilen3eHckuii rocy1apCTBEHHBIN TEXHOJIOTMYECKUN YHUBEPCUTET),
2011. — 218 c. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=62776 — 3ar. ¢ sxpana.

2. ManaxoB u ap. [IporpammupoBanue mpuaokeHui ¢ ucrnonb3oBanuem Windows API
(MeTomuyeckoe mocodue). Ounman ¢eaepanbHoro ['ocyaapcTBeHHOT0 OFOHKETHOTO



00pa30BaTEeNbHOTO  YUPEXKAEHUS BBICIIETO0 MPO(EecCHOHATBFHOTO  00pa3oBaHuUs
«HauuoHaneHbI HccnieqoBaTenbckuii yausepcuter « MOW» B r. Cmonencke, 2011 r.

3. Maprembsanos, 0.®. Onepannonnsie cucteMbl. Konnenimu noctpoenust u odecme-
YyeHUs1 0€301MTaCHOCTH [ DJIEKTPOHHBIN pecypc] : yueOHoe mocobue / FO.D. Maprembs-
HOB, SkoBneB An.B., SIkoBieB AH.B. — DOnektpoH. nan. — M. : ['opsyas nuHus-
Tenexowm, 2011. — 332 C. — Pexum JIOCTYIIA:
http://e.lanbook.com/books/element.php?pll_id=5176 — 3aru. ¢ skpaHa.

4. B.I'. Onudep, H.A. Onudep CereBble onepannonnbie cuctemsl. - CI10.: M3naTensb-
ctBo "ITutep", 2010. - 544 c. un.

1.4. Pazges mporpammbl «3amurTa HHpOpMALMM»:

Hcrounuku, puckyd U GOpPMBI ATaK HA KOMIbIOTEPHbIe cucTeMbl. OyHKIIU U
3a/lay 3alMThl UHPopManuu. MeToapl U cucTeMbl 3amuThl nuHPopManu. OCHOBHbBIE
BUJIbI yrpo3 Oe3omnacHocTu. Kiaccudukanus atak Ha BeIYUCIUTENbHBIE cucTeMbl. Ce-
TeBble aTaku. KommbloTepHBIE BUPYChl U aHTUBUpPYCHBIE mMporpammsbl. Komuduxatop
KOMIIBIOTEPHBIX MPECTYIUICHUI UHTEPIIONA

Mopenn 6e3onacHocTy HH(POPMALMOHHBIX cucTeM. Buibl nmonutuk 6e3omac-
HOCTH. JlucKpeurnoHHble MoJenu. MaHaaTHeie MoAenu. MoJens poJieBOro 10CTymna

Cranaaprsl 0€30MACHOCTH. 3aKOHOAATENIbHBIE MEpHI 3alUThl HMH(POpMAIIUH.
Enuneie kputepun 6e30macHOCTH MH(OOPMALIMOHHBIX TEXHOJIOTHUH.

Kpunrorpagpuyeckue mMoaean u mMeroabl 3amuThl nHpopmamuun. Knaccuue-
ckas kpuntorpadusi. CUMMETPUYHbIC KPUITOCUCTEMBbI. ACHUMMETPUYHBIC KPUMNTOCH-
cTeMbl. X3UIMPOBAHHE MHPOpPMALMK W AJIEKTpOHHas LudpoBas moanuch. bezonmacHoe
pacripenenenue kinodeit. Mudpactpykrypa ynpaBieHUs OTKPBITHIMU KIIFOYaMHU.

3ammTa nHpopMaAM B COBPEMEHHBIX ONEPALMOHHBIX CHCTeMaX. 3aluTa
uHdpopmanuu B8 OC Windows. 3amura uadopmanuu B OC Linux. Cucrema Kerberos.

3ammura undopmanuu B ceTu. 3amuiieHHbiid npotokoa IP(IPSec). 3amura uH-
dopmani Ha TPAHCIOPTHOM ypoBHE cemuypoBHeBoi Mozenu ISO/OSI -mporokon
SSL/TLS. 3ammra uHpOpManuyd Ha MPUKIATHOM YPOBHE CEMHUYPOBHEBOW MOJEIH
ISO/OSI - nporoxon SMIME u cucrema PGP. MexcereBbie 3kpanbl. Cuctema OTClie-
YKUBAHUS BTOPKEHUIN. AYJTUT 1 MOHUTOPUHT 0€3011aCHOCTH

Jlureparypa.

1. Mamok, A.A. Teopus 3amuThel HHGOpMaLMK [ DJIEKTPOHHBIN pecypc] : . — Dek-
TpoH. AaH. — M. : ['opsuas muaus-Tenexkom, 2012. — 184 ¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=5170 — 3aru. ¢ skpaHa.

2. lanprun, B.®. MudopmanmonHas 0e30mMacHOCTh [DJIEKTPOHHBIA pecypc] :
yuebHoe mocobue. — DnekTpoH. nan. — M. : JIMK Ilpecc, 2014. — 702 ¢. —
Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=50578 — 3arm.
C DKpaHa.



1.5. Pazgesa mporpammbl «Cetu IBM»:

Mogaenb B3auMoaeiicTBUS OTKPBITBHIX cucTeM. OnucaHne CEMUYPOBHEBOU MO-
nemu OSI. Bzanmogpeiictue yposaeit mogenu OSI. CereBbie cranmaptsl 1 Mojaenb OSI.
Crexu TCP/IP u IPX/SPX.

CpencrBa ¢usuveckoro ypoBHsi. [locnenoBatenbublii popmaT nepegadd JaH-
HbIX. PexxuMbl oOMeHa U Tornosiorus ceteil. MickakeHusi CUTHAJIOB B MTPOBOJIHOM JIMHUU
cBsi3u. OTpakeHusi curHaioB v momexu B cetd. Ctanaapt RS232. OcobenHoctu noce-
noBatesnbHOro nopta 1K u ero mporpammupoBanue. MHTepdeiicsl ¢ MOBBIIEHHON TTO-
MEXO03alUIIEeHHOCThI0. CUHXPOHHBIN qyTuieKcHbIN naTepdeiic SPI.

CpeancrBa kaHaJIbHOrO ypoBHsA. OYHKIIUM U MEXAHU3Mbl KAHAJIBHOTO YpPOBHSI.
Crangaptabie ko6l 1 MeTo bl goctyna. [Tpotokon HDLC. Cranmapt IEEE 802.2 u no-
cnenoBarenbHocTH oomMeHa. Ctangapt IEEE 802.3 u Obictpbie JIBC. Crannaptel IEEE
802.4 u 802.5.

Annaparypa JokajabHbIX ceTeil. Anantep JIBC u ero ocobennoctu. Anmnapary-
pa Uil 00beAMHEHUs ceTell (MOBTOPUTENM, KOHIEHTPATOPhl, MOCTbI, KOMMYTAaTOPHI,
MapIIpyTU3aTOPbI).

CpencrBa TejleKOMMYHUKAIMA. AHaIOroBbie Teae(OHHbIE KaHAJIbl U OCOOEH-
HOCTH amnmaparypsl. Moziem u ero ycrpoictBo. PaznoBuanoctr moaemoB. KomaHasl u
perucTpel MojieMa. YnpasieHue mojemMoMm. [IpoTokonsl nepegaun (aityioB ayisa Moje-
MoB. Cetu ISDN. OcnoBsl Texnonorun ATM. CemeiicTBo certeil ¢ TexHomorueit DSL.

Maubie ceru. BuyrpumnpubopHas cetb I°C. OpnnomnpoBoanas cetb MicroLAN.
[unsr USB u FireWire (dpu3nueckuii 1 KaHaIbHBIM YPOBHU). MUKpPOCXEMBI C UHTEP-
deticom USB u ux ucnonb3oBanue. [I[pon3BoicTBEHHBIE U OTPACIIEBBIE CETH.

BecnpoBoanble kaHaubl. OcoOenHoctn pamuocereit. Cetm Paamo-Ethernet
(IEEE 802.11) u WiMAX. Crangapt Bluetooth.

Jluteparypa.

3. AsepuenkoB O.E. HuzkoypoBHeBbIe ceTeBbie cpeacTBa. M3n. COMBU, 2014,

4. Omudep B.I'., Omudep H.A. KommnbrorepHbie ceTu. [IpUHIUIIBI, TEXHOJIOTHUH,
npotokosl. -CII6.: "Tlutep", uzn.4-e. 2010.

Cwmensanckuii P.JI. Komnbrotepusie cetu. B 2 . —M.: «Akagemusi», 2011.
Tanen6aym 3. Komnsiorepusie cetu. [Tutep, 2012.

7. Tankun B. A. Hudposas mobunsHas paguocssss. -M.: ['opsiuas munus-Tenexom,
2007.

o o

1.6. Pa3nesn nmporpammbl «ba3bl JaHHBIX)»

BBenenue B 0a3bl JAHHBIX

Otanbl pa3BUTUs UHGHOPMAIIMOHHBIX cUcTeM. DalIOBbIE CUCTEMBI: MOJXO0J, MC-
MOJIb3yeMbI B (DAMJIOBBIX CHCTEMaxX M MpUCyIIre uM orpanudeHus. [lonstue 6a3bl gaH-
HbiX. Cuctemsl ynpapieHusi 0a3zaMu JaHHbBIX. Ha3zHaueHHe M OCHOBHBIE KOMIIOHEHTHI
CUCTEMBbI yIpaBJieHus 0a3aMu JIaHHbBIX.



TpexyposueBas apxutektypa ANSI-SPARC. YpoBuu mpencraBienus 0a3 aaH-
HBIX: BHEIIHHMH, KOHLENTYalbHbIi U BHYTPEHHUW ypOBHH. Pacmpenenenue oOs3aHHO-
cTeil B cucreMax c¢ 06a3amu naHHBIX. [IpenMyiiecTBa U HEAOCTAaTKU CUCTEMBI yIpaBiie-
Husl 0a3aMu JaHHBIX APXUTEKTypa MHOTOIMOJIB30BATEIbCKUX CHCTEM yIpaBieHHs Oa3a-
MHU.

IIpoexTHpoBaHNe peJSIUOHHBIX 023 JaHHBIX

Mopnenbs npeametHoit o6nactu. KonuentyanbHass Mozenb. TUIbI Mojaened JaH-
HbIX. Mepapxudeckas u cereBasi MOJEIH JaHHBIX, TOCTOMHCTBA U HEJOCTATKU. Pernsiu-
OHHAsl MOJIEJIb JTAHHBIX, OCHOBHBIE ONPEICICHUS: OTHOIICHUS, JIOMEHbI, KOPTEKHU, aTpHU-
OyThl. CxeMa OTHOLIEHUS, cXxeMa 0a3bl JaHHbIX. DyHaMEHTaIbHbIE CBOMCTBA OTHOIIE-
Huil. Pensaimmonnslie xiroun. PexsimnoHHas 1eJI0OCTHOCTD.

M30bITOYHOCTh TAaHHBIX U aHOMAJINUA OOHOBJIEHUS DYHKIIMOHABHBIE 3aBUCHMO-
ctu. [IpoexkTrupoBanue peNAIMOHHBIX 0a3 JaHHBIX C UCIIOJIB30BAHUEM MPUHIUIIOB HOP-
Manu3auuu. [lepBas, BTopas U TpeTbsd HOpMaJIbHAsI (POPMBI.

Hopmanwhas ¢dopma boiica-Konna. MHoro3Haunsie 3aBucUMOCTH. YeTBepTas
HOpMasbHas Gopma. 3aBUCUMOCTh coeuHeHust 0e3 moTeps. [IsTas HopmanbHas dhopma.

dusnueckasi opraHu3ainus JaHHbIX. Metoasl opranu3anuu (aitnos. [lociaenona-
TEJIbHBIN, MPSMOW, UHJIEKCHO-TTPOU3BOJIbHBIN, WHJIEKCHO-TIOCJIEI0BATENbHBIN, HTHBEPTHU-
POBaHHBIM METOJBI IOCTyNa. MeToj JocTyna MOCpPEeACTBOM XemupoBaHus. MHAEKCHI,
opraHu3anys UHJIeKcoB. Pacciioenue nunaekcos, B+ nepesps.

SQL

OcHoOBHbIE Onepanuu pesUOHHON anreOpbl: 00bEAUHEHUE, IEPECEUCHHE, pa3-
HOCTb, JI€KAPTOBO IIPOM3BEICHUE, MPOEKIINs, YaCTHOE W Jpyrue. BelnonHeHue onepa-
uuid Hajx otHomeHusiMu. Beenenue B SQL. Ha3znauenue, obmas xapakrepuctuka SQL.
Tune! magabex B SQL.

Cunrakcuc  SQL-oneparopos. OnepaTtopsl MaHHIYJIUPOBAHUS JAHHBIMU
.Haznauenue u crpykrypa oneparopa SELECT. Cunrtakcuc mpocThix omneparopos SE-
LECT. CoptupoBka pe3ynbratoB. Mcnonb3oBanue arperatupyromux ¢yHkinui. [pyn-
MIMPOBKA PE3YJILTATOB.

HcnonwszoBanue omeparopa SELECT nns BeiOOpa MaHHBIX M3 HECKOJBKHX Tab-
aut. Brnoxennsie 3ampochel. Mcnons3oBanue kimrodeBbix cioB ANY, ALL, EXISTS.
OObeauHEHNE PE3yJbTAaTOB BBIMOJHEHHUS HECKOJbKUX 3arpocoB C momoribio UNION.
Crpyktypa u HazHauenue oneparopo INSERT, UPDATE, DELETE.

Omneparopsl onpenenenus 00bekToB 0a3bl naHHbIX: CREATE, DROP, ALTER.
Cunrakcuc onepatopoB Ha mpumepe oobexta TABLE.

Mogeuab CyIIHOCTh-CBS3b

OrpaHuyeHus: perssuMOHHON MOJAENU NpH OTOOPAKEHHHM MPEAMETHOM 00JacTu.
CymHOCTh MH(OIOTUYECKOTO MOIX0/1a K TPOSKTUPOBAHUIO MHPOPMALIMOHHBIX CUCTEM.
Mopenp "CyImHOCTB-CBA3B", OCHOBHBIE 3JIEMEHTHl Mozenu. ['paduueckue auarpaMmbl
00OBEKTOB-CBSI3EH.

Pacmupennas mozens "cymHocTh-cBA3b'. [IpeacTaBiieHue CynepkiaccoB U MOA-
KJIACCOB B PEJIALIMOHHON MOJIENIM, B3aUMOMCKIIIOUYAIOIINE CBSI3U, arperaTupoBaHue, KOM-
no3unud. Jledextsl coenuaenns B ER-Moaensx, mpuurHbI ©X BOSHUKHOBEHUSI K METOJIbI
paspemienus. [IpaBmia npeoOpa3oBaHusi MOJETH "CYITHOCTh-CBS3b" B PEISIITMOHHYIO
MOJIEJIb.



MeTtononorust mpoektupoBanusi 6a3 maHHbIX. OOMUA 0030p ATANOB MPOESKTUPO-
BaHusl 0a3bl naHHBIX. KoHIenTyanpHOe, JOTHYecKoe U (PU3MUECKOe MPOEKTUPOBAHMUE.
MeTopl IOTUYECKOTO MPOSKTUPOBAHUS PEJISIIUOHHBIX 0a3 JaHHbIX. MeTonbl dusnue-
CKOT'O ITPOEKTUPOBAHUSI PEISIIUOHHBIX 0a3 JaHHBIX.

HexoTopble acneKThI IKCIIyaTalul 0a3 JaHHBIX

[Tonsitue Tpanzakuuu. OrpaHUYEHUs 1IEIOCTHOCTH, KilacCU(UKAIUs OTPaHUYECHUN
LEJTOCTHOCTU. Peanu3anus neKIapaTUBHBIX OTPAHMYEHUN LEJIOCTHOCTH CPEACTBAMHU
SQL, cunrakcuc onepatopoB SQL, HCMONB3YIOMMX OrpaHUYEHUS.

PaGota TpaHzakumii B cMecH, MpoOJeMbl MapamieabHON paboThl TpaH3aKIIMM,
KOH(MDJIUKTBI MEXAYy TpaH3akiusMu. PerneHue mnpobiieM napawiean3Ma Mpu MOMOIIU
OJIOKHUPOBOK, pa3pellieHue TYNMUKOBBIX cuTyauuid IlpeaHamepenHble OJOKHpPOBKUA. Me-
TOJ BPEMEHHBIX METOK. MeXaHn3M BBIJIETICHUSI BEPCUM JTaHHBIX.

BoccTranoBnenue naHHbBIX, (YHKIUUA BOCCTAHOBICHHS. VHIMBUIyalbHBIM OTKAT
TpaH3akuu. BoccTaHoBieHne nocie Miarkoro coos. BoccraHoBieHue mocie xKecTKOTro
coosl.

HogBele HampaBieHusi. Web-TeXHOJIOIHH U CUCTEMBI YIIpaBiIeHUs 0a3aMH JaHHBIX.
KoHuenuuu n pa3paboTka pacnpeaeeHHbIX CUCTEM YIPaBJICHHs 0a3aMH JTaHHbBIX, Xpa-
HUJIMIIA JaHHBIX.
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1.7. Pazgen mporpammbl «TeXHOJIOTMH IPOrpaMMHUPOBAHUSD)

OcHoBHbBIE IOHATHUSA U TOAXO0AbI. [IpreMbl 00ecneyeHns1 TEXHOJIOTHYHOCTH
NPOrpPaMMHBIX MPOAYKTOB. DTaIlbl pa3BUTHUS TEXHOJIOTUU MIporpaMMupoBanusi. Mojie-
JIM )KM3HEHHOTO ITUKJIa TporpaMmHoro obecniedenus. [loustust apdektuBHOCTH U TEX-
HOJIOTMYHOCTH MpOrpaMMHOro obecnieuenusi. Moaynu u ux cporictBa CpenctBa omnuca-
HUS CTPYKTYPHBIX aIrOPUTMOB (TICEBIOKOIbI, OJIOK-CXEMbI aIropuTMOB, FlOW-hopmbl,
nuarpammbl Haccu-IlIneiinepmana). [IpaBuia odhopmiieHus mporpamm.

Pa3paboTka Texnudeckoro 3aganus. Krnaccudukarus mMozeneii pazpadbarbiBae-
MOTO MPOTPAMMHOTO 00ECTICUCHUS.

IIpoekTHpOBaHKEe MPOrPAMMHOIO0 00ecneUeHusl MPH CTPYKTYPHOM MOAX0e K
NPOrpaMMMpoBaHMI0. JluarpaMMsel NepexonoB cocTOsHUM. DOyHKIMOHAIBHBIE IHa-
rpaMMbl. JlmarpaMMbl TOTOKOB JaHHBIX. JlmarpaMMbl OTHOIIICHHH KOMIIOHCHTOB JIaH-
HbeIX. CTpyKTypHas B pyHKITHOHAIBHAS cXeMbl. CTpYKTypHBIC KapThl KOHCTaHTaliHa.

TecTupoBanue U 0TJaAKA MPOrPAMMHBIX MPOJAYKTOB MPH CTPYKTYPHOM IO/I-
xone. CTpykrypHOe TecTtupoBaHue. DyHKIIMOHAIBHOE TecTUpoBaHKe. Kiaccudukarms
omrOoK. MeTOo bl OTIIaIKK MPOTrPAMMHOTO OOECTICYSHHUSI.



IIpoexTpoBanue NMPOrpaMMHOI0 ol0ecrieyeHust npu 00BbeKTHO-
OPHEHTHMPOBAHHOM MOAXO0Ae K mporpammupoBaHuro. UML- crangapTHbIA A3BIK
ONMHCAHMS Pa3padOTKU MPOTPAMMHBIX MPOJYKTOB € MCIHOJb30BAHUEM OOBEKTHOTO I10/I-
xona. /lmarpaMMbl BapHaHTOB HMCHOJb30BaHMs. J(marpamma kiaccoB. [narpamma mo-
cieloBaTenbHOCTEN. J(narpamma nesarenpHOCTH. JluarpamMmMa makeroB. /[narpamma Ko-
onepanuu. Jluarpammsl cocTOsSIHMI 00bekTa. Jluarpamma KOMIIOHEHTOB. Jlmarpamma
pa3MEILCHHUS.

Pa3patoTka noJsib3oBaTeibckoro nurepgeiica. ['pad auanora ¢ moiap3oBaTeiem
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[IporpamMmMy BCTYNUTENBHBIX HCIBITAHUN B MarucTparypy IJIs OYHOU (HOPMBI
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