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

OcHOBHBIE 3Tallbl KOMIILIOTEPHOT0 pPemieHns 3axa4. MoyJibHbIE TPOTPAMMBL.
OOBEKTHO-OPUEHTUPOBAHHOE MporpamMmMmupoBanue. [locranoBka 3agaun U crienuduka-
U TPOrpaMMbl. AJITOpUTMHU3AIMUS. AJITOPUTM, CBOMCTBA anropuTMoB. CriocoObl 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 BO3MOKHOCTH CEMEMNCTBA A3bIKOB BHICOKOTO YPOBHSI.

CpeacrBa v aJropuTMbl NPEJICTABICHUS, XPaHEHUSI U 00pabOTKU YMCIOBOM MH-
dbopmanuu. CpeacTsa U alrOpUTMbI IPEACTABICHUS, XPAaHEHUSI U 00Pa0OTKU TEKCTOBOM
uH(popManuu.

CranaapTHble THUIIBI JaHHBIX. MacCHUBBI: OJJHOMEPHBIE, IBYMEpPHbIE, 00paboTKa
MaccuBOB. Mojienu penieHus (PyHKIMOHATBHBIX U BBIYUCIUTEIBHBIX 3a7a4. CTpYKTypa
MPOrPaMMHOT0 00€CTICYEHUS C TOUKU 3PEHUS TT0JIH30BATEIS.

Maccubl. OcobenHoctu 00paboTku Matpull. [Ipumep pa3paboTku anropuTma
HUCXO/JISAIIUM CIIOCOOOM. DTambl pa3padOTKH MPOrpaMm

CoprupoBka. OcHoBHble TOHATHS. [IpsiMble METOIBI COPTHPOBKM MAaCCHBOB.
Y CcoBepLIEHCTBOBAHHBIE METOIbI COPTUPOBKU MaccuBoB. Meton Ilemna.

Pexypcusi: npuHUnnel AEUCTBUSA U UCIIOJIb30BaHue. [IporpaMmmupoBanue pekyp-
CUBHBIX aJITOPUTMOB.

Tunel 1aHHBIX, onpeaesieMble MoJib3oBaTenaeM. 3amucu. Dainbl. Kmaccudu-
Karus (paitioB mo crnoco0y ocTyna, TUIbI (haiioB.

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

Cnucku: OCHOBHBIC BUJIbI, CITIOCOOBI peaanu3aiiu, IpUMEHEHHE.

Cnoco0bl opraHmsanum CTPYKTYp AaHHbIX. [lociienoBaTenbHOE U CBSI3aHHOE
pa3MelieHue. J[mHaMmuueckue CTpYKTypy JaHHBIX: CIIUCOK, CTEK, OYEPEb.

JInHaMuYecKue CTPYKTYPbI JaHHbIX. [[pakTHyeckne acnekTbl NPUMEHEHHUS JTH-
HAMUYECKHUX CTPYKTYp JMaHHBIX. [lepeBos BeIpakeHuid U3 0fHON (HOPMBI IPECTaBICHUS
B Ipyryto. Beruucienne maremarnueckux BoipaxkeHun. [lonstue nepesa. [Ipakruueckoe
IIPUMEHEHUE AEPEBLEB. [[BOMUHOE AEPEBO MOUCKA.

O0BbEeKTHO-OPHEHTHPOBAHHOE NIPOCKTUPOBAHNE U IPOTPAMMHMPOBAHME.

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE KaK Pa3BUTHE CTPYKTYPHOTO
nporpamMmmupoBanus. Kinaccel u 00bekThl. OCHOBHBIE CBOMCTBA OOBEKTOB: MHKAIICYJISI-
1Ys, HaclenoBanue, noauMopdusm. [Ipunnun nomumopdusma. BupTyanbHbie METOIBI.
[lepeonpenenenrne BUPTYAIbHOTO MeETO/a. PaHHee M MO3/HEE CBA3BIBAHUE METOJIOB
kiacca. [[ppuMeHeHne KOHCTPYKTOPOB U JECTPYKTOpOB. [Ipumep mporpammel ¢ kiacca-
MHU.

Cruiib mporpaMMHUpPOBaHUS, KPUTEPUN KA4ECTBA MPOTPAMMBI, TUATIOTOBBIE MPO-
IpaMMBbl, IPY>KECTBEHHOCTh. OTaaKa U TECTUpPOBAHUE porpaMM. CTpaTEruu U METObI
TECTUPOBAHUSL.



Jlureparypa.
1. OcHOBBI MpoOrpaMMHUpPOBaHus: YUEeOHUK Ui BY30B. — 2-€ U3]., 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»

Opranuzanus IBM u cucrem. OcHOBHbBIE XapakTepucTuKu. OOIacTu MpuMeHe-
Husg DBM pasnuunbix kinaccoB. Kiaccudukaiys KOMIbIOTEPOB 10 00JaCTIM MPUMEHE-
Hud. [loHsTHE «ApPXHUTEKTYypa» BBIUMCIUTEIBHOW CHCTEMBbl. YPOBHH APXUTEKTYpPHlI —
M (POBOM JIOTMUECKHI, MUKPOAPXUTEKTYPHBIN, KOMaH/I, ONIEPAIMOHHON CHCTEMBI.

Cucrema nmamsaru. Mepapxuyeckass opranuszanus naMmsatu. [IpuHuunel opranusa-
MU OCHOBHOW mamsiTh. BupTyaiibHas maMsaTh U OpraHU3alUsl 3alllUThl MaMSITU. DJICK-
TpoHHas namsaTh. Knaccudukanusa. Ilapamerpel. Jlunamuyeckas namarb. Cratuyeckas
MaMsiTh. . DJHEPTOHE3ABUCUMAs MaMATh. BHemHAS namMaTh. JluckoBeie HakonuTenu. [la-
MATh Ha TUOKUX U JKECTKUX MarHUTHBIX AMCKaX. ONTHYECKHWE M MAarHUTOONTUYECKHUE
TUCKU. OnexTpoHHble Hakormutenn SSD. Moaynu u 6moku mamsitu. TectupoBanue
onepatuBHOM namatu. Opranuzauus cTpykryp namsatu RAID.

IMpoueccop. Knaccudukarus nporeccopoB. OyHKIITMOHUPOBAHUE U CTPYKTYpHAast
opraHu3anus mporeccopoB. Meroasl aapecauu W TUIbl JaHHBIX. CHcTeMa KOMaH]I.
AccembOnep. Apxurektypa mnporeccopoB |A-32. Peructpsl u agpecanus, ¢hopMaThl Ma-
mHHBIX KoMaH[ |A-32. S3bik accemOnepa |A-32. KonseitepHas opranuzarusi. Opranu-
3a1usi KOHBeWepa U OIEHKa ero MpOU3BOAUTEIbHOCTH. Bompockl 0eckoH(IMKTHOM pa-
00Thl KOHBeMepa. OnTuMu3anus KoHBelepa. KonBeliepHas 1 cynepckaisipHas o0paboT-
ka. [lapannenu3m Ha yYpOBHE BBINIOJIHEHUS KOMaHA. JluHaMHueckoe IIaHUPOBAHUE.
Munumuzaiusi KoHQIMKTOB. MHorosiiepHbsie mpoieccopbl. ObecneueHue nocTyna K
MaMsITH, LIEIOCTHOCTU U HenpoTuBopeunBocTy uHbopmanuu. [Iponeccops |A-64. Tlpo-
ueccopsl "OnbpOpyc".

Ilepudepuiinbie ycrpoiicTBa. [lapamerpsl. kinaccudukanus. [Ipumepsr nepude-
PUHHBIX YCTPOMCTB. Y CTpoicTBa BBOJIa MH(pOpPMAIIMK U LieNeyKa3aHus. Buneocucrema.
OO6mue mapameTpbl BUjeocucTeMmbl. [IpuHIUNBI BbIBOAA M300pakeHUi. JucruieiHbie
amantepsl. ['paduueckuii kousetiep. I'paduyeckue cranmapter: X-Window, OpenGL,
DirectX. Opranu3saius BBojaa BbiBoja. Opranuzanus npepbiBanuii B 9BM. TIpsmoii mo-
cryn k nmamsate. [locinemoBatensHble uHTepdeiicht RS-232, PS/2, USB. Hurtepdeiich
HoBoro nokosieans. PCI-Express.

MHoromnpoueccopabie cucTeMbl. [IoHATHE 0 MHOTOMAlIMHHBIX U MHOTOIIPOLIEC-
COPHBIX BBIUMCIUTENBHBIX cucTeMax. Knaccudukarms. Opranuszaius CUCTEM C OOIIei
namaTbio. CHCTeMbl BBICOKOW TOTOBHOCTU U OTKa30yCTOMYUBBIE cucTeMbl. TpeboBaHus,
NpeabsaBIsieMble K CHCTEMaM BbICOKOM roToBHOCTU. Kiactepuzanus, kak crocod obdec-
MIEYEHHUSI BBICOKOM TOTOBHOCTH CHCTEMBI. 3aKOH AMJana.


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

Jluteparypa.

1.Opraamsarnus 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 acceMmOiepe 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. Pa3zgen nporpammbl «OnepaliuoOHHbIE CHCTEMBI»:

IIpuHIMIIBI IOCTPOEHHS ONIEPANMOHHBIX cucTeM. OnpeaeneHye ornepanuoH-
Hoit cuctemsl (OC). Haznauenue u ocHoBHble pyHkimu OC. Knaccuduxanus onepa-
IMOHHBIX 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 ITPOCTPAaHCTBE. ATpu-
OyThI 3a1UTHI cTpaHul] namsaTu. Kyun. @aiinbsl, npoeuupyeMbie B IaMsITh.

YnpagpiieHue npoueccaMm B onepanMoHHbIX cucteMax. O0nekTsl sapa. [po-
LIECChI, IOTOKU U MoysH. Pacnipenenenre BpeMeHn Mexly notokamu. Kraccsl mpu-
opureTa. YpOBHH NPUOPUTETA. Y UET KBAHTOB BpeMeHU. ClieHapuu IJIaHUPOBAHUS IPO-
LIECCOPHOTO BPEMEHM.

Opranusanus napa/uieJbHbIX BbIYNCIACHUN (cMHXpOHU3anus). CHHXpOHHU3A-
1Us IporieccoB U NOTOKOB.  OOBekThl cuHxpoHu3auuu. Kpurtnyeckue cexiuu. O0bek-
Thl Mutex. CHHXpOHHU3a1Usl TOTOKOB C MOMOIIBI0 ceMadopoB. CHUHXPOHU3ALHUS [TOTO-
KOB C TIOMOIIIBIO COOBITHIA.

YnpagijieHue BBOAOM-BBIBOJOM B ONECPALNMOHHBIX cHcTeMax. [[uHamuuecku
noakiroyaembie Oubnuoreku (DLL). O6pabotka coobmiennii. CucteMHas odepe/p ar-
napaTHOTO BBOJa coobeHuit. Pabora ¢ okHamu. CTpyKTypbl YIIPaBICHUS OKHAMH.

daiinoBbie cuctembl. CyriecTByromre GopMaThl HCTOTHAEMbIX (paitioB. MeTo-

JIbl OTCJIEKUBAHUS U3MEHEHUM (aitnoBoit cuctembl. Daitnoas cucrema FAT. @aiinosas
cucrema NTFS.

Jlureparypa.

1. biunkos, FO.B. Onepanmonnsie cuctemsl, cpeabl U 06omouku. Yacte 1. Onepanu-
OHHBIC CUCTEMBI: Y4eOHOE TTocoOme [DIEeKTpOHHBIN pecypc] : . — DIeKTPOH. JIaH., —
[Tensa : Ilen3I' TV (Ilen3eHckuii rocy1apCTBEHHBIN TEXHOJIOTMYECKU YHUBEPCUTET),
2011. — 218 C. — Pexum JOCTyTA:
http://e.lanbook.com/books/element.php?pll_id=62776 — 3ar:. ¢ ’xpaHa.

2. Manaxos u ap. [IporpammupoBanue npunoxenuii ¢ ucronszoBanuem Windows API
(MeTomuyeckoe mocobue). Ounman ¢eaepansHoro ['ocyaapcTBEHHOTO OOHKETHOTO



00pa30BaTEeNbHOTO  YUPEXKAEHUS BBICIIETO0 MPO(EecCHOHATBFHOTO  00pa3oBaHuUs
«HanumonanbeHbIi uccnenoBarenbekuil yauepceuteT « MOWM» B r. Cmonencke, 2011 1.

3. MaprembsanoB, FO.®. Onepanuonnsie cuctembl. KoHIEMIIUNM TOCTPOSHUST U o0ecIie-
yeHust 0€30MaCHOCTU [ DNEKTPOHHBIN pecypc] : yueOHoe nmocodue / HO.D. Maprembsi-
HOB, fxoBineB An.B., SIkoBneB AH.B. — DnektpoH. nan. — M. : I'opsiuas auHus-
Tenexowm, 2011. — 332 C. — Pexum JIOCTyIIA:
http://e.lanbook.com/books/element.php?pll_id=5176 — 3aru. ¢ skpaHa.

4. B.I'. Onudep, H.A. Onmudep CeteBble onepannonHbie cuctemsl. - CI10.: M3naTennb-
ctBo "ITutep", 2010. - 544 c. un.

1.4. Pazgen mporpammbl «3amuTa HHGpOpManMm»:

Hcrounuku, puckyd U GOpPMBI ATaK HA KOMIbIOTEPHbIe cucTeMbl. OyHKIIUU U
3a/1aun 3aiMThl HHGOpMaIUU. METOoIbl U CUCTEMbI 3aiuThl HHpopMaiuu. OCHOBHBIC
BUJIBI yTpo3 Oe3omacHocTH. Kiaccugukanus atak Ha BbIYMCIUTENbHbIE cucTeMbl. Ce-
TeBble aTaku. KommbloTepHBIE BUPYChl U aHTUBUpPYCHBIE mMporpammsbl. Komuduxatop
KOMIIBIOTEPHBIX MPECTYINICHUI UHTEPITIONA

Mopenan 6e3onacHocTy HH(POPMALMOHHBIX cucTeM. Buibl nonutuk 6e3omac-
HOCTH. [Juckpennonnsle Mogenu. MangaTHele Mogenu. Mojeib poJeBoro JocTyna

Crangaptbl 0e€30MaCHOCTH. 3aKOHOAATENIbHbIE MEpbl 3allluThl MH(OpManuu.
Enunbie kpurepuu 6€30MacHOCTA HH(POPMATMOHHBIX TEXHOJIOTHUH.

Kpunrorpagpuuyeckne momenu u meroanl 3amurbl uHGopmanuu. Kiaccuue-
ckas kpuntorpadusi. CUMMETPUYHBIC KPUITOCUCTEMBbI. ACHUMMETPUYHBIC KPUMNTOCH-
CTeMbl. XAUIMPOBaHHE MHPOpPMALMU M AJEKTpOoHHAas LudpoBas nmoanuch. bezonmacHoe
pacnpenenenue kimoueid. MHppacTpykrypa ynpaBiaeHUst OTKPHITBIMU KIFOUAMHU.

3ammTa nHpoOpMaAKM B COBPEMEHHBIX ONEPANMOHHBIX CHCTEeMAaX. 3aluTa
uHdpopmanuu B8 OC Windows. 3amura uadopmanuu B OC Linux. Cucrema Kerberos.

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

Jlureparypa.
1. Mamok, A.A. Teopus 3amuTel HHOOpMaLMK [ DIEKTPOHHBIN pecypc] : . — Dek-
TpoH. AaH. — M. : ['opsuas imuausA-Tenexkom, 2012. — 184 c. — Pexum gocrymna:

http://e.lanbook.com/books/element.php?pll_id=5170 — 3arux. ¢ skpana.

2. Wlanprun, B.®. HHdopmamnmoHHas 0e€30MacHOCTh [DIEKTPOHHBIA pecypc] :
yduebHoe mocodue. — DnekTpoH. nan. — M. : JIMK Ilpecc, 2014. — 702 c¢. —
Pexxum nmocrtyna: http://e.lanbook.com/books/element.php?pll 1d=50578 — 3arm.
C DKpaHa.



1.5. Pazgesa mporpammbl «Cetu IBM»:

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

CpencrBa ¢usuveckoro ypoBHsi. [locnenoBatenbublii popmaT nepegadd JaH-
HbIX. PexxuMbl oOMeHa U Tornosiorus ceteil. MckakeHusi CUTHAJIOB B IPOBOJHOM JTMHUU
cBsi3u. OTpakeHusi curHaioB v momexu B cetd. Ctangapt RS232. OcobeHHocTH nociie-
noBatesnbHOro nopta 1K u ero mporpammupoBanue. MHTepdeiicsl ¢ MOBBIIEHHON TTO-
MEXO03alUIIEeHHOCThI0. CUHXPOHHBIN qyTuieKcHbIN naTepdeiic SPI.

CpeacrBa KaHAJBLHOr0 ypoBHsl. OYHKIMKA U MEXaHU3Mbl KaHAJIBHOTO YPOBHS.
Cranpaptasie koAbl 1 MeToasl goctymna. [Iporokon HDLC. Cranmapt IEEE 802.2 u no-
cnenoBatenbHocTu oOMeHa. Cranmapt IEEE 802.3 u Ovictprie JIBC. Crannaptel IEEE
802.4 u 802.5.

Annaparypa JokajabHbIX ceTeil. Anantep JIBC u ero ocobennoctu. Anmnapary-
pa s 00ObeAMHEHUsI ceTel (IMMOBTOPUTENM, KOHIEHTPATOPhI, MOCThI, KOMMYTaTOPBbI,
MapIIpyTU3aTOPbI).

CpencrBa TejleKOMMYHUKAIMA. AHaIOroBbie Teae(OHHbIE KaHAJIbl U OCOOEH-
HOCTH amnmaparypsl. Moziem u ero ycrpoictBo. PaznoBuanoctr moaemoB. KomaHasl u
perucTpel MojeMa. Ynpasienue mogemMoM. [IpoTokonsl nepegaun (aityioB ajis Moje-
MoB. Cetu ISDN. OcnoBsl Texnonorun ATM. CemelicTBo certeil ¢ TexHomorueit DSL.

Mauasie ceru. Buyrpunpubopuas cers 1°C. OxHompoBogHas cers MicroLAN.
[unasr USB u FireWire (dpu3znueckuii 1 KaHaIbHBIM YPOBHU). MUKPOCXEMBI ¢ UHTEP-
deticom USB u ux ucnonb3oBanue. [[pon3BoicTBEHHBIC U OTPACIIEBBIE CETH.

BecnpoBoanble kaHaubl. OcobOenHoctu pamuocereit. Cetm Pammo-Ethernet
(IEEE 802.11) u WiMAX. Crangapt Bluetooth.

Jluteparypa.
1. AsepuenkoB O.E. HuzkoypoBHeBbie ceTeBble cpeacta. M3n.COMOU, 2014.

2. Omudep B.I'., Omudep H.A. KommbrorepHbie ceTu. [IpwHIMIBI, TEXHOJIOTHH,
npotokosl. -CII6.: "Tlutep", u3a.4-e. 2010.

3. Cmensackuii P.JI. KomneroTepnsie cetu. B 2 1. —M.: «Akagemusi», 2011.
4. Tanenbaym O. Kommbrotepusie cetu. [Tutep, 2012.
5. Tlankun B. A. udposas moOunsHas paguocssisb. -M.: ['opsuas nunus-Tenexom,

2007.

1.6. Pa3nen nmporpammbl «ba3bl JaHHBIX)

BBenenue B 0a3bl JAHHBIX

Otanbl pa3BUTUs UHGHOPMAIIMOHHBIX cUcTeM. DalIOBbIE CUCTEMBI: MOJXO0J, MC-
MOJIb3yeMbIH B (DAMJIOBBIX CHCTEMaxX M MpUCyIIre UM orpanudeHus. [lonstue 6asnl naH-
HbiX. Cuctemsbl ynpapieHusi 0a3zaMu JaHHBIX. Ha3zHaueHue M OCHOBHbIE KOMIIOHEHTHI
CUCTEMBbI yIpaBiieHus 0a3aMu JIaHHbBIX.



TpexyposueBas apxutektypa ANSI-SPARC. YpoBuu mpencraBienus 0a3 aaH-
HBIX: BHEIIHHMH, KOHLENTYalbHbII U BHYTPEHHUW ypOBHH. Pacmpenenenue oOs3aHHO-
cTeil B cucreMax ¢ 0azamu JaHHbIX. [IpenMyIiiecTBa U HEJOCTATKU CHUCTEMBI YIIpaBiie-
Husl 0a3aMu JaHHBIX APXUTEKTypa MHOTOIMOJIB30BATEIbCKUX CHCTEM yIpaBieHHs Oa3a-
MU.

IIpoexTrpoBaHNe pesISIHUOHHBIX 0a3 JTaHHBIX

Mopnenbs npeametHoit o6nactu. KonuentyanbHass Mozenb. TUIbI Mojaened JaH-
HbIX. Mepapxudeckast U cereBasi MOAENIH JAHHBIX, JIOCTOMHCTBA U HEJOCTAaTKU. Persiu-
OHHAasl MOJIENIb TAHHBIX, OCHOBHBIE OIPENICTICHUS: OTHOIIEHUS, IOMEHBI, KOPTEKHU, aTpU-
OyThl. CxeMa OTHOLIEHUS, cXxeMa 0a3bl JaHHbIX. DyHaMEHTaIbHbIE CBOMCTBA OTHOIIE-
Huil. Pensaimmonnslie xiroun. PeasimnoHHast 1eJI0CTHOCTD.

M30bITOYHOCTh TAHHBIX U aHOMaJIUU OOHOBJIEHUS DYHKIIMOHAJIBHBIE 3aBHCHMO-
ctu. [IpoexkTupoBaHue pesIIMOHHBIX 0a3 JaHHBIX C UCIIOJIB30BAHUEM MPHUHIIUIIOB HOP-
Manu3auuu. [lepBas, BTopas U TpeTbsd HOpMaJIbHAsI (POPMBI.

Hopmanwshas ¢dopma boiica-Konna. MHoro3Haunsie 3aBucMMOCTH. YeTBepTas
HOpMasbHas Gopma. 3aBUCUMOCTh coeuHeHust 0e3 moTeps. [IsTas HopMmanbHas dhopma.

dusnueckasi opraHu3ainus JaHHbIX. Metoasl opranu3anuu (aitnos. [lociaenona-
TEJIbHBIN, NPSMOM, UHAECKCHO-TIPOU3BOJIBHBIN, UHACKCHO-TIOCIEA0BATEIIbHbINA, HUHBEPTH-
POBaHHBIM METOJBI IOCTyNa. Meroa IOCTyIa MOCPEACTBOM XEUIMpOBaHMs. MHIEKCHI,
opraHu3anys HHJIeKcoB. Pacciioenue nnaekcos, B+ nepesps.

SQL

OcHoBHbIE Onepanuu pesHuOHHON anreOopbl: 00beAUHEHNE, IEpEeceUeHHe, pas-
HOCTb, JI€KAPTOBO IMPOM3BEIEHUE, MPOEKINs, YACTHOE W Jpyrue. BellonHeHune onepa-
uuii Hajx otHomeHusiMu. Beenenue B SQL. Ha3znauenue, obmas xapakrepuctuka SQL.
Tune! gaaaeix B SQL.

Cunrakcuc  SQL-oneparopos. OnepaTtopsl MaHHIYJIUPOBAHUS JAHHBIMU
.Haznauenue u crpykrypa oneparopa SELECT. Cunrtakcuc mpocThix omneparopos SE-
LECT. CoptupoBka pe3ynbratoB. Vcmonb3oBanue arperatupyromux ¢yHkiui. [pyn-
MIMPOBKA PE3YJILTATOB.

HcnonwszoBanue omneparopa SELECT nns BeiOOpa HaHHBIX M3 HECKOJBKHX Tab-
aut. Brnoxennsie 3ampochel. Mcnons3oBanue kimrodeBbix cioB ANY, ALL, EXISTS.
OObenrHEeHNE PE3YNIbTATOB BBITIOJIHEHHSI HECKOJIbKUX 3ampocoB C momorsio UNION.
Crpykrypa u HazHaueHnue oneparopo INSERT, UPDATE, DELETE.

Omneparopsl onpenenenus o0bekToB 0a3bl maHHbIX: CREATE, DROP, ALTER.
Cunrakcuc onepatopoB Ha pumepe oobexta TABLE.

MopaeJib CyIIHOCTb-CBA3b

OrpaHuyeHusi pensiuMOHHON MOJAENU NpHU OTOOPAKEHHHM MPEeIMETHOM OO0JacTH.
CymHoCTh MH(OJIOTUYECKOTO MOIX0/1a K MPOSKTUPOBAHUIO UH(GOPMAIIMOHHBIX CUCTEM.
Mopenp "CyImHOCTB-CBA3B", OCHOBHBIE 3JIEMEHTHl Mozenu. ['paduueckue auarpaMmbl
00OBEKTOB-CBSI3EH.

Pacmupennas mozens "cymHocTh-cBA3b'. [IpeacTaBiieHue CynepkiaccoB U MOA-
KJIACCOB B PEJIALIMOHHON MOJENH, B3aUMOUCKIIFOYAIOIINE CBSI3U, arperaTupoBaHue, KOM-
no3unys. [ledextol coequnenns B ER-mMoaensx, mpuuruHbl UX BOSHUKHOBEHUS U METObI
pa3zpemienus. IIpaBuia npeoOpa3oBaHMs MOJEIM "CYHIHOCTb-CBSI3b" B PENSILIMOHHYIO
MOJIEJIb.



MeTtononorust mpoektupoBanusi 0a3 gaHHBIX. OOl 0030p 3TAMOB MPOCKTHUPO-
BaHus 0a3bl naHHBIX. KoHIenTyanpHOe, JOTHYecKkoe U (pu3nueckoe MpOeKTHPOBAHMUE.
MeTopl IOTUYECKOTO MPOSKTUPOBAHUS PEJISIIUOHHBIX 0a3 JaHHbIX. MeTonbl dusnue-
CKOT'O ITPOEKTUPOBAHUSI PEISIIUOHHBIX 0a3 JaHHBIX.

HexoTopbie acneKkThI IKCIIyaTAluK 0a3 JaHHBIX

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

PaGota TpaHzakumii B cMecH, MpoOJeMbl MapauieIbHOM pabOThl TpaH3AKIIMA,
KOH(MDJIUKTBI MEXAYy TpaH3akiusMu. Permenue mpobiiem mapamienu3ma Mpu MOMOIIU
OJIOKHUPOBOK, pa3pellieHue TYNMUKOBBIX cuTyauuid IlpeaHamepenHble OJOKHpPOBKUA. Me-
TOJ BPEMEHHBIX METOK. MeXaHn3M BbIJIETICHUSI BEPCUM TaHHBIX.

BoccranoBnenue gaHHbIX, (DYHKIMH BOCCTAHOBJIEHUA. VIHIMBUAYaIbHBIM OTKAaT
TpaH3akuu. BoccTaHoBieHHEe mocie MIrkoro co6os. BoccraHoBieHne mocie KecTKOro
coosl.

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

OcHoBHbIE OHATHSA U TOAX0AbI. [IpreMbl 00ecnieueHnsi TEXHOJIOTMYHOCTH
NMPOrpaMMHBIX NPOAYKTOB. DTarbl Pa3BUTHS TEXHOJOTUH MpOrpaMMupoBanus. Moje-
JIM )KM3HEHHOTO ITUKJIa TporpaMmHoro ooecniedenus. [loustust apdekTuBHOCTH U TEX-
HOJIOTHYHOCTH TpOrpaMMHOTo obecrnieuennsi. Moaynu u ux cBoiictBa CpencTBa omnuca-
HUS CTPYKTYPHBIX arOPUTMOB (TICEBIOKO/IbI, 0JI0K-CXEMbI aropuTMoB, FIOW-hopmbr,
nuarpammbl Haccu-IlIneiinepmana). [IpaBuiia odopmiieHUs porpamm.

Pa3pa6orka Texnudeckoro 3aganus. Krnaccudukarms mMozeneii pazpadbaTbiBae-
MOTO IIPOrPaMMHOTO 0OeCTieYeHUsI.

IIpoexTpoBaHUEe NPOrPAMMHOIO o0ecnevyeHus NIPH CTPYKTYPHOM NOAX0Ae K
NPOrpaMMMpoBaHMI0. JluarpaMMsel NepexonoB cOCTOSAHUM. DyHKIMOHAJIBHBIE Ha-
rpaMMbl. J{MarpamMMbl MOTOKOB JaHHBIX. JlMarpamMMbl OTHOLIEHUN KOMITOHEHTOB JaH-
HbIX. CTpyKTypHas ¥ pyHKIIMOHANIbHAS cxeMbl. CTpyKTypHbIe KapThl KoHcTaHTaliHa.

TecTupoBaHue M O0TJIaJAKA NPOTPAMMHBIX POAYKTOB NPH CTPYKTYPHOM IO/I-
xoxe. CtpykrypHOoe TectupoBaHue. OyHKIHOHANBHOE TecTupoBanue. Knaccudukanus
omu60K. MeToIpl OTIaAKH MPOTPAMMHOTO 00€CTICUeHHUS.



IIpoexTpoBanue NPOrpaMMHOI0 ol0ecrieyeHust npu 00BbeKTHO-
OPHEHTHMPOBAHHOM MOAXO0Ae K mporpammupoBanuro. UML- crangapTHbIA A3BIK
OTMHKCaHUs pa3pabOTKU MPOTPAMMHBIX MPOIYKTOB C HCIOJBb30BaHUEM OOBEKTHOTO MO/I-
xonxa. JlmarpaMmel BapMaHTOB MCIIONb30BaHUA. /[narpamma knaccos. Jlmarpamma mo-
cienoBaTenbHOCTER. [narpamMmma nestenpHOCTU. JMarpamma makeroB. Jluarpamma Ko-
onepanuu. JluarpaMmbl cocTtosiHui 00bekTa. J(marpamma KoMIoHeHTOB. J(uarpamma
pa3MeleHus.

Pa3patoTka noJsib3oBaTeibckoro nurepgeiica. ['pad auanora ¢ moiap3oBaTeiem
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