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INPOIrPAMMA-MUHUMYM
KaHJIUAATCKOTO dK3aMeHa II0 CIIENUaIbHOCTH

2.3.5 «MaremaTuueckoe u IIporpaMMHOC obOecrieueHre BEIYUCITUTEbHEIX Malll1iH,
KOMILJICKCOB U KOMITBIOTECPHBIX cerei»

1o (I)I/I3I/II(O-MaTeMaTI/I‘-ICCKI/IM 1 TEXHUYCCKUM HayKaM

BBenenue

B ocHOBy Hacrosmel mporpaMMbl TMOJIOXKEHBI CIEAYIOIIME IWUCIUILUIMHBL: MaTeMaTHYeCKHe
OCHOBBI MPOTPAMMHPOBAHMS; BBIYUCIUTEIbHBIE MAIIWHBI, CHCTEMBI W CETH; SI3BIKH M CHCTEMBI
MPOrPaMMUPOBAHUS; TEXHOJIOTHS Pa3pabOTKH MPOrPaMMHOT0 00SCIICUEHUS; OTIEPAIMOHHEIC CUCTEMBL;
METOJIBI XPAHEHHUS u IOCTyIa K TAHHBIM, OpraHn3anys 0a3 TaHHBIX U 3HAHUH; 3alllUTa JaHHBIX U TPO-
TPaMMHBIX CUCTEM.

[IporpamMmma paspaboTaHa OKCHEPTHBIM COBETOM BEICIIEH aTTEeCTallMOHHONW KOMHCCUHU
MununctepcTBa obpazoBanus Poccuiickoit demepariuu 1mo yrnpaBaeHUIO, BEIYUCIUTEIPHON TEXHUKE U
WHPOPMATHKE TPU YIaCTUH MOCKOBCKOTO TOCYIapCTBEHHOTO yYHUBepcuteTa uM. M.B. JlomoHOCOBa,
MOCKOBCKOTO ~ aBHAllMOHHOTO HMHCTUTYTa (TOCYZapCTBEHHOTO TEXHHWYECKOTO YHHBEPCHUTETA),
MOCKOBCKOTO TOCYJapCTBEHHOTO JHEPreTUYECKOr0 HWHCTUTYTa (TEXHUUYECKOTO YHHBEPCUTETA) u
MucTuTyTa cucteMHoro nporpammupoBanusi PAH.

1. MaTtemaTH4ecKHe OCHOBBI IPOrPAMMHUPOBAHMS

ITonsiTHe anropuT™Ma M €ro yrOYHEHHs: MAIIUHBI ThIOPHHTA, HOPMaJIbHEIE aTOPUTMBI MapKoBa,
peKypcHuBHBIE QPYHKIMH. DKBUBaJICHTHOCTh JAHHBIX (opMalbHBIX Moaenel anroputmoB. [lonsatie 06
AITOPUTMHUYECKON HepaspemuMocTy. IIpumeps! anropuTMudecku Hepa3peluMbIX IPOOIIeM.

ITonsitue cnoxxkHoctu anroputmoB. Kiaccel P u NP. IlonuHoMuanbHasi CBOJMMOCTH 3ajiad.
Teopema Kyka 06 NP-monmHoTe 3amaun BeIMOTHUMOCTH OyneBoil (opmysnsl. [Ipumepsr NP-momHbIX
3aj1a4, OJIX0/bI K UX pelieHuto. TouHble u NpuOImKeHHbIE KOMOMHATOPHBIE AITOPUTMBEI.

[Ipumepsr >PGeKTHBHBIX (TTOJTUHOMHANBHBIX) QJITOPUTMOB: OBICTPHIC AJITOPHTMBI ITOHCKA H
COPTHPOBKHM; TOJWHOMHUAIIBHBIC aJrOPUTMBI AJS 3a1ad Ha rpadax u ceTax (IOUCK B TIIyOHMHY U
LIMPHUHY, O MUHUMAJIEHOM OCTOBE, O KpaTJyaiileM MyTH, O Ha3HAYCHUSAX).

ABTOMAaTHI. DKCIIEPUMEHTHI C aBTOMaTaMH. ANTeOphl peryapHbIX BeipakeHuid. Teopema Knun
O PETYJISAPHBIX A3BIKAX.

Anrebpa snoruku. byneBsl (yHKIMM, KaHOHWYeckHe (OpPMBI 3aHaHus OyNeBBIX (YHKIIHIA.
[onsitre momHO# cucteMbl. Kpurepuit momaOTH [locta. MuHmMm3anus OyiieBbIX GpyHKINH B Ki1accax
HOPMAaJTBHBIX (HhOpM.

Ucuucnenne npeauxatoB mnepBoro mnopsaka. lloHaTue uHTepnperanuu. BeIMOTHUMOCTH U
o0me3HaunMocTs (hopMydbl nepsoro nopsuka. I[lonstue mozenu. Teopema O MMOJHOTE MCUUCICHMS
MIPEIUKATOB MEPBOTO MOPSIKA.

OtHomieHns 1 ¢yHkuuu. OTHOLIEHHWE SKBUBAICHTHOCTH M pa3dmeHus. dakTtop MHOXKeCTBa.
OTHOIIEHHUST YaCTUYHOIO IOpsAKa. TeopeTHKO-MHOXXECTBEHHOE M alreOpanuyeckoe OINpellesIeHHS
peleTky, uX 3KBUBajIeHTHOCTh. CBoiicTBa pemieTok. bynesl pemerku. [lomHble pereTku.

dopmanbHbIe S3bIKM U coco0bl ux onucanus. Kmaccudukanus ¢popmanbHeIX rpaMMaTuk. Mx
WCIIOJIb30BaHME B JIEKCUUYECKOM M CHHTAaKCHUECKOM aHaJIM3e.

?-UCUHCIIeHNe, TpaBWiIa PEIyKLUH, €INHCTBEHHOCTh HOPMAaJbHOH (OpPMBI W TpaBHiIa e
JOCTIKEHMS, TIPEICTaBICHUE PEKYPCUBHBIX (DYHKIIUH.

OcCHOBBI KOMOMHATOPHOr0 aHajau3a. MeToJ MpOM3BOAALIMX (DYHKLMHA, METOJ BKJIIOUEHHH M
UCKIIIOUYEeHUH. [Ipumephl npuMeHeHus.

Kopap! ¢ ucnipaBnennem ommnbok. AndaBuTHoe KogupoBaHue. MeToas! cxaTis HHPOPMALHH.

OcHoBbl  kpunrorpadguu. 3amaun 00ECHEUYCHUS KOHPUICHIMAILHOCTH M IEJIO0CTHOCTH
nHpopmanun. TeopeTHko-uHPOPMALMOHHBINA 1 TEOPETUKO-CIOKHOCTHBIN MOAXOBI K OMPEICTICHHIO



KpunTorpaduyeckor CTOHKOCTH. AMepuKaHCKui cranzapt mudposanus DES u poccuiickuit
cranaapt mubposanus maaHHelx ['OCT 28147-89. Cucrembl MUPPOBAHUS C OTKPBITBIM KIIFOUOM
(RSA). Liudposas moamnucs. MeTo1p! TeHepally U pacipeeeHus KII0uei.

2. BBIYHCIHTEIbHbIE MAaIllHHBbI, CUCTEMBI H CETH

ApXHUTEKTypa COBPEMEHHBIX KOMIIbIOTEPOB. OpraHu3aluy MaMsITH U apXUTEKTypa Ipoleccopa
COBPEMEHHBIX BBIYMCIMTENBHBIX MamMH. CTpaHWYHAs W CErMEHTHAas OpraHu3alys BUPTYaJIbHOU
namsatd. Komr-mamsate. Komangueli v apudMeTHUESCKUH KOHBEWEPHI, MapauIebHOE BBIOJHCHHE
HE3aBUCUMBIX KOMAaHJ, BEKTOpHBIE KoMaHAbl. Crnenuanu3upoBaHHBIE MpolLeccopbl. MalnHel,
o0ecreyrBaloNIe BHIIOJHEHNE BBHIYMCIICHUH, YIPABIAEMBIX TOTOKOM JaHHBIX. OpraHusanys BBOJA-
BBIBO/IA, KaHAJIbI M IPOLIECCOPHI BBOAA-BBIBOJIA, YCTPOHCTBA CONMPSIKEHUS C 00BEKTAMH.

Kiaccudukanus seraucnutenpHbix cucteM (BC) mo cmocoOy opraHm3anuy mapauieTbHON
00paboTku. MHoOrompouneccopHble 1 MHOTOMAIIMHHBIE KOMIUIEKCHL. BblYMCIHTENbHBIE KIacTEPHI.
[IpobneMHO-OpHEHTUPOBAHHBIE —MapalieNbHble CTPYKTYphl: MaTpuunble BC, cucronmmueckue
CTPYKTYpBI, HEHpOCETH.

Ha3nauenue, apxuTekTypa M NPUHLIUIOBI MOCTPOCHUS WH(POPMALUOHHO -BBIYMCIMTEIBHBIX
cereii (MBC). Jlokanbuble u rinodansabie UBC, TexHu4Yeckre U mporpaMMHBIE CpeACTBA 00 bEANHEHUS
Pa3IUYHBIX CETEH.

Mertoasl u cpencTBa nepenauu /aanusix B UBC, mpoTokombl epeaayn JaHHbIX.

OcobenHocty apxutekTypsl JokansHbIx cetelt (Ethernet, Token Ring, FDDI).

Cetb Internet, momennas opranmzanus, cemeiictBo nporokonoB TCP/IP. MudopmanumonHo-

BBIYUCIIMTEIILHBIC CETH U pacIpeieliecHHas 00padoTka HHPOPMAITUH.

3. SI3bIKM M cucTeMbl NpPOrpaMMupoBaHuu. TexHoJorusi pa3padoTKH MPOrPaMMHOIO
obecrieyeHNs

A3piku  mporpammupoBanus. [lpouenypueie s3biku  nporpammupoBanusi (Poptpan, Cn),
OyHKIMOHABHBIE SI3BIKK MTporpamMupoBanus (Jlucm), normueckoe mporpammuposanue (IIposor),
00BEKTHO-OpPUEHTHPOBAHHBIC S3BIKH TIPOTpaMMUpoBanus (SBa).

IIpouenypHble A3bIKM porpaMMUpoBaHus. OCHOBHBIE YIIPaBIIAIOIINE KOHCTPYKIUH, CTPYKTYpa
nporpaMmbl. Pabota ¢ JaHHBIMU: TIepeMEHHbIE M KOHCTaHTBI, THIIBI JaHHBIX (OYJIeBCKHH,
LENIOYUCIICHHBIE, TUIABAIOIINE, CHMBOJIBHBIE, THIBI JHala30Ha W TEPEUUCIICHHs, YyKa3aTelHn),
CTPYKTYpBl JAaHHBIX (MaccuBbl W 3amucH). [Ipouenypsl (QyHKUMH): BBI30OB MpOLEAyp, Nepeaaya
napameTpoB (IO CCBUIKE, MO 3HAYCHHUIO, MO PE3yNbTary), JOKaIH3alus MEepeMEHHBIX, MOOOYHEIE
3¢ dexTs. O0paboTKa NCKITIOYUTENBHBIX CUTYallnid. BruOnnoTeku npoueayp 1 X UCIIOJIB30BaHHUE.

OOBEKTHO-OPUCHTHPOBAHHOE TporpaMMupoBanmne. Kmaccel M 0OBEKTHI, I1a-ClieIOBaHUE,
unrepdeiicel. TloHsTre 00 0O0bekTHOM OKpyxeHuu. Pednekcus. bubnmorexknu kiaccoB. Cpencrsa
00paboTKN 00BEKTOB (KOHTEHHEPHI U UTEPATOPEI).

Pacnpenenennoe nmporpammupoBanue. [Iporeccsl 1 ux cuaxponunzanust. Cemadopsl, MOHUTOPHI
Xoapa. OOBEKTHO-OPHEHTUPOBaHHOE pacnpeaeieHHoe nporpammupoBanne. CORBA. TlapamiensHoe
nporpaMMupoBaHue Haja obmiei namsareo. Hutm.  Cranpapteeiii  umaTepdeiic Open MP.
PacnapannenuBanue mocnenoBaTenbHBIX Iporpamm. [lapannensHoe NporpaMMHUpPOBAaHHE Haj
pacnpenenenHoi namsaTeo. [lapagurmer SPMD u MIMD. Crangaptasiii untrepdetic MPI.

OcHOBBI  MOCTpoeHHs  TpaHchsATopoB. CTpykTypa  ONTHMH3UPYIOLIETr0  TpaHCIATOpa.
IIpoMexxyToUuHBIE MTPEICTaBIECHUS TPOTPaMMBI: TTOCJIEI0BATEIHHOCTh CUMBOJIOB, ITOCJIE0BATEIHHOCTD
JIEKCeM, CHHTaKCHYeCKOe JEepPeBO, aOCTPaKTHOE CHHTAKCHYECKOE JIEPEBO. YPOBHHU MPOMEKYTOYHOTO
[IPEACTABIICHUS: BBICOKAN, CPEIHUN, HU3KUI. DOPMBI IIPOMEKYTOYHOIO IIPEACTABIICHHUS.

AHanu3 MCXOAHOM NMpOrpaMMbl B KOMITWIIATOpPE. ABTOMAaTHbIE (peryJyisipHble) IpaMMAaTHKU U
CKaHMpPOBaHUE, KOHTEKCTHO CBOOOJHBIE TPaMMAaTHKM M CHHTAaKCHUECKUH aHalu3, OpraHW3aIys
TaONMMIBI CHMBOJIOB IPOTPaMMBbl, HUMEROIIEH ONOYHYI0 CTPYKTYpy, Xem-QyHKiun. Hucxomsmue
(LL(1)-rpammaruku) u Bocxoasmme (LR(1)-rpamMmmariki) METOIbl CHHTAKCHYECKOTO aHaIM3a.



ATpuOyTHBIC TPAMMATHKHA U CEMAaHTUYECKUE MPOTPAMMBI, TOCTPOCHUE aOCTPAKTHOTO CUHTAKCH-
YeCcKOro JiepeBa. ABTOMATHYECKOE MOCTPOCHUE JIEKCHUECKUX W CHHTAKCHUYECKMX aHATH3aTOpPOB IO
(hopMaTbHEIM onEcaHMsIM TpamMMaTHK. CucteMsl lex u yace. Cuctema Gentle.

OnTuMuzanusi TporpaMM TpH WX KoMmmwosanud. OnTumusanus 0a30BBIX OJIOKOB, YHCTKA
IUKJIOB. AHaU3 rpadoB MOTOKA YIPaBIIEHHUS U MMOTOKA JaHHBIX. OTHOIIEHWE JOMHUHUPOBAHUS H €T0
CBOWCTBA, TIOCTPOEHKE TPAHUIIBI 00JIACTH JOMUHHUPOBAHKS BEPIIMHBI, BBICIICHUE CHIILHO CBSI3aHHBIX
komrioHeHT Tpada. Iloctpoenue rpada 3aBucumocteit. [lepeBom mporpamMmmel B SSA-TipecTaBiIcHIE U
oOparHo. ['mobanpHas 1 MEXITPOIIEAYPHAS ONITHMHU3AIIHS.

I'enepanst  oObexkTHOrO KOoma B Kommmistopax. llepeHactpamBaemble —(retargetable)
KOMITHIIATOPHI, gcc (Habop kommmsatopoB Gnu). I[lepepaboTka TepmoB (term rewriting). [lpumenenne

ONITUMH3AITUOHHBIX IBPUCTHK (uenovncieHHoe NporpaMMHUPOBaHUE, JMHAMUYECKOE
MIPOrpaMMHUPOBAHKUE) I aBTOMAaTHYECKOH T'eHEPALi TeHEPaTOPOB 00bEeKTHOIO Koa (cuctembl BEG,
Iburg u mp.).

MamuHHO-OpUEHTUPOBAHHBIE SI3BIKH, S3bIK acceMOiiepa. IIpencrapnenne MalMHHBIX KOMaH U
koHcTaHT. Komanasl TpaHcnsitopy. MX THmbel, TOpUHOMIB —peanu3anud. MakpocpeacTsa,
MaKpOBBI3OBBI, S3bIKH MaKpOOTPEACICHUH, yCIOBHAsI MAaKpOTeHEepaIHs, TPUHLIUIIBI peaTn3aliH.

Cuctembr nporpammupoBanust (CII), tunoBeie xommoneHTHl CII: s3BIKH, TpPaHCIATOPBI,
penakTOpbl CBS3€H, OTIAAUUKH, TEKCTOBBIE pPeJakTOphl. MopynbHOE HpOrpaMMHUpOBaHUE. THIIBI
Monyiel. CBsi3pIBaHUE MOJYJIEH 110 YIPABJICHUIO U JaHHBIM.

[Nakersr mpuknanaeix nporpamm (IIIIT). CucremHas yacTs u HanoiHeHHE. SI3BbIKH OOIIEHUS C
[III1. Mamuanras rpaduka. CpencTsa NoAAEPKKH MAIMHHON rpadukn. ['padudeckne makeTsl.

Texnonorus pa3paboTKH U COMPOBOXKIEHUS MporpamM. JKHU3HEHHBIN UK MPOTPaMMBbl. DTarbl
pa3paboTKy, CTENEHb M MyTH UX aBToMaTu3auuu. OOpaTHas HHXEHepus. J[eKOMIIO3MLMOHHBIE U
cOOpOUYHBIE TEXHOJIOTMH, MEXaHU3Mbl HACIEIOBAHUS, HMHKAICYJSILMHM, 3aJaHus TUnoB. Moaynu,
B3aMMOJEHCTBUE MEXY MOIYIISAMH, HEPAPXUUECKUE CTPYKTYPBI IPOTrPaMM.

Otnanka, TecTUpoBaHME, BepU(UKALMs M OLIEHHMBAHUE CIOXHOCTH Mporpamm. I'eHepaums
tectoB. Cuctemsl TeHepannu TectoB. Cpessl porpamm (slice, chop) u ux nmpuMeHeHue P OTIAIKE
MPOTrpaMM M ISl TEHEpaIuu TECTOB.

Metonsr  cnemudukanmmu mporpamMm. Metoapl mpoBepkn —crnenupukanuu.  CxemHoe,
CTPYKTYypHOE, BH3YyalbHOE IporpaMMupoBaHue. Pa3paboTka moIb30BaTeNbCKOro UHTEpdElica,
crangapt CUA, MynbTHMEAUNHHBIE cpellbl HHTEp(EHCHOTO B3anMOICHCTBUSI.

4. OnepanuoHHbIE CUCTEMbI

Pexumbl (yHKITMOHUPOBAHYSI BRIYUCIUTEIBHBIX CUCTEM, CTPYKTYpa U (PYHKIIUU ONIepalliOHHBIX
cucreM. OcHOBHBIE 010KU 1 MOy M. OCHOBHBIE CPEJICTBA alapaTHON MOICPIKKU QYHKITHHA
onepannoHHBIX cucteM (OC): cucTemMa nmpeprIBaHMM, 3aIIATa TaMsATH, MEXaHU3MBI IIPEe0Opa30BaHUs
aJIpecoB B CUCTEMaX BUPTYaIbHON MaMsITH, YIIPaBJICHHE KaHATIAMH U epu(epUiHBIME YCTPOHCTBAMMU.
Buasl mponieccoB u ynpasnenus umu B coBpeMmeHHbIX OC. TlpejcraBiieHre mporeccoB, UX
KOHTEKCTBI, HEpPapXWU  TOPOXKJIEHUS, COCTOSIHMS ¥  B3auMoOJeWCTBHE. MHOr03ajauHbIi
(MHOTOIIpOrpaMMHBIH)  pexxuM  paborel. Komannael  ympaBineHuss —nporeccamu.  Cpejactsa
B3aMMOJICHCTBUS TIPOIIECCOB. MOIeh KIIMEHT-CEPBEP U ee peanu3aius B coBpeMeHHbIX OC.
[NapamnensHbIe TPOIECCHI, CXEMBI MOPOXKICHUS U yrpasicHus. OpraHu3aius B3auMOJICHCTBHS
MEXJy TapajUle]bHBIMA M AaCHHXPOHHBIMHU IpoIlieccaMu: OOMEH COOOIICHUSIMH, OpTaHW3aIHs
MOYTOBBIX SIMUKOB. KpUTHYeckue y4acTKd, IPUMHUTUBBI B3aMMOUCKIIFOUEHHS MTPOIECCOB, ceMadopsb
Jleiiketpbl U ux pacmupenus. [IpoOiemMa TYNMUKOB NpH aACHHXPOHHOM BBITIOJHEHUH TPOIIECCOB,
ITOPUTMBI OOHAPY)KEHUSI U MPETIOTBPAICHUS TYTTHKOB.



OmnepalinoHHbIE CPECTBA YNPABICHUSA MPOIECCAMH TPU MX pealn3aluy Ha MapajuleTbHBIX U
pacrnpeesieHHbIX BBIYUCIUTENBHBIX CUCTEMAaX U CETSAX: CTAaHAApThl U MpOrpaMMHBIE cpeacTtBa PVM,
MPI, OpenMP, POSIX .

OnHOYypOBHEBBIE U MHOTOYPOBHEBBIC TUCLWIUIMHBI [UKIMYECKOTO OOCITYKHBAaHHUSI MPOLIECCOB
Ha LEHTPAIILHOM TIPOLIECCOpe, BEIOOP KBAHTA.

VYipasieHue 10CTYNoM K JaHHbIM. DaliinoBasi cUCTeMa, OpraHu3alys, pacupeIeIeHUe JUCKOBON
MMaMATH. YTIpaBlicHHEe OOMEHOM IaHHBIMH MEXTYy IHCKOBOW M ONEpaTHBHON maMmsAThIo. Pabouce
MHOECTBO CTPaHHII (CETMEHTOB) MMPOrPaMMBI, aJITOPUTMBI €T'0 OIIPEICTICHHUSI.

VYrpapiieHUE BHEIIHUMHU yCTPOHCTBaMHU.

Ontumusanys MHOTO3aJadyHON paboTel KOMIbIOTEpoB. OnepanuoHHble cucTeMbl Windows,
Unix, Linux. Oco0eHHOCTH OpraHW3alliH, IMPEIOCTABISEMBIC YCIYTH TIOJIB30BaTEIHLCKOTO
B3aUMOJICUCTBUS.

OnepalinoHHbIE CPEACTBA YIPABICHHS CETSIMH. DTaJOHHAS MOJETb B3aUMOIEHCTBHS OTKPBHITHIX
cucreM ISO/OSI. Mapmpytuzanus ¥ yOpaBleHHE MOTOKaMH JAaHHBIX B ceTd. JIokanbHble H
riobansHble ceTH. CereBbie OC, MoaeNnb KIMEHT — CepBep, CpeacTBa ympasiacHus cetsmMu B OC
UNIX, Windows NT. CemeiictBo npotokosnoB TCP/IP, crpykrypa u Tumsl IP-agpecoB, nomeHHas
aapecarnus B Internet. Tpancnoptasie mporoxosnsr TCP, UDP .

VYnmaneHHslif goctyn K pecypcam cetd. OpraHu3auus 3JeKTPOHHON MOYTHI, TeNEKOH(EPEHIUH.
[IpoTokoinsl nepenaun ¢aiiioB FTP u HTTP, s3b1k pasmerku runeprexcta HTML, pazpaborka WEB-
crpanuil, WWW-cepBepbl.

5.MeToabI XpaHeHH JaHHBIX M A0cTyNAa K HUM. Oprann3anus 6a3 TaHHBIX U 3HAHUH

Konnenmus trma qanaeix. A6cTpakTHBIE THIB JaHHBIX. OOBEKTH (OCHOBHBIC CBOWCTBA U
OTJIMYUTEIIbHBIC TPU3HAKY).

OCHOBHBIC  CTPYKTYpPBHI IaHHBIX, aJNTOPUTMBI 00pabOTKM U Toucka. CpaBHHTEIbHAS
XapaKTEepPUCTHKA METOJOB XpPAaHEHHS U TTONCKA JJAHHBIX.

OCHOBHBIC MTOHATHS PEIIAIIUOHHON U 00BEKTHOW MOJICNICH JTaHHBIX.

Teoperuueckue 0CHOBBI pesIIMOHHON Moaenu AanHbIX (PJIM). Pensiunonnas anrebpa,
pensnroHHOe rcuuciienne. OyHKIMOHABHBIE 3aBHCUMOCTH M HOPMAaJTU3aIis OTHOIIICHHA.

CASE-cpencTBa 1 X UCIOJIB30BaHKE IPH MPOEKTHPOBaHUH 0a3bl naHHBIX (B/]).

Opranmnzamys u mpoekTupoBanue pusmgeckoro yposHs b/l. MeToasr nHAEKCHPOBAHHUS.

O06001menHas apXUTEKTypa, COCTaB U (PYHKIMH CUCTEMBI yIipaBiieHus 0a3oii nanubsix (CYB/).

XapakTepucTruka coBpeMeHHbIX TexHosoruii bJl. IIpumeps coorBercTByromux CYB/I.

OcCHOBHBbIE IPUHIIMITHI YIPABICHHS TPAH3AKITUSIMHE, KYPHAITU3AIUEH 1 BOCCTAHOBICHUEM.

S3bik 0a3 manabix SQL. CpenctBa onpenenenus u u3MeHeHHsI cxeMbl bJ1, onpenencHus
orpaHnueHui enoctTHocTi. KonTpons noctyna. CpencTsa MaHUITYIMPOBAaHUS JAaHHBIMU.

Crannapts! s1361k0B SQL. HTepakTHBHBII, BCTPOSHHBIH, AnHaAMudeckuit SQL.

OCHOBHBIC MTOHATHS TEXHOJIOTUU KITMEHT—CcepBep. Xapakrepuctuka SQL-cepBepa v KJIMEHTA.

CeteBoe B3anMOICHCTBUE KIIMEHTA U CEPBEpA.

HupopMalinoHHO-TTOMCKOBBIE cHUCTeMbl. Kitaccudukaims. Meronbl peann3alud U yCKOPCHHS
MONCKA.

Mertoapl npeacTaBieHUs 3HAHWI: MPOLEAYPHbIE MPEACTABICHNUS, JIOTHYECKUE NPEeACTaBICHHS,
CEeMaHTHUYECKHE CETH, (peHMBbI, CUCTEMBbl MPOAYKLUMHA. MHTerpupoBaHHBIE METOABI HpPEACTaBICHHS
3HaHUU. SI3bIKM NpejcTaBiIeHus 3HaHUW. ba3bl 3HaHUH.

OkcneprHele cuctembl (DC). Ob6nmactu npumeHenus: JC. Apxurekrypa OC. MexaHH3MBI
BBIBOZIA, TIOJICHCTEMBI OOBSICHEHMs, oOmmeHus, mnpuobpereHus 3Hanmd OC. JXU3HEHHBIH HHUKI
9KCHepTHOH cucteMbl. [IpuMeps! kKoHKpeTHBIX DC.



6. 3amuTa JaHHBIX M NMPOTPAMMHBIX CHCTEM

AmnmapaTHple W TPOTPaMMHBIE METOIBI 3AIIWUTHI JAHHBIX W TMPOTPaMM. 3alluTa IaHHBIX H
MPOTrpaMM C MMOMOIIBIO MH(POBAHNS.

3ammra oT HecaHkKimoHUpoBaHHOTO Aoctyna B OC Windows NT. Cucrema 0e3omacHOCTH U
pasrpanudeHms goctyna k pecypcam B Windows NT. ®aiinosas cuctema NFTS u ceprucer Windows
NT.

3amuTa OT HECAHKIIMOHMPOBAHHOTO KOMHUPOBaHMs. MeTOIbl MPOCTAHOBKU HEKOMUPYEMBIX
METOK, HACTpOKKa YCTaHaBIMBAEMOM NpPOrpaMMbl Ha KOHKPETHBIM KOMIIBIOTEp, HACTpoOiika na
KOH(UTYpaLuio 000pya0BaHuUS.

3amuTa OT pa3pylIaloNUX MPOrPaMMHBIX BO3ACHCTBUH. BpemoHOCHBIE MporpaMmbl U HUX
KJIAaCCU(UKAIHS. 3arpy304HbIe U (ailyIoBbIe BUPYCHI, TPOrPaMMbI-3aKIaKH. MeToIbI 00OHAPYKCHUSI 1
yaJeHHUs BUPYCOB, BOCCTAHOBJICHHS TPOrPAMMHOI0 00eCIICUCHUsI.

3ammuTa uadopmaiiu B BerauciauteabHbix cetssx Novell Netware, Windows NT u ap.

OcHoBHasi JuTepaTypa

1. Axo, Ceru P., Yneman JIx. KoMOmISTOpSI: MPUHITUIIEI, TEXHUKA PEATH3AIIAN M HHCTPYMEHTEI.
M., 2001.

Beenenue B kpunrorpaduto / ITox pen. B.B. Smenxo. CI16.: MITHMO, 2001.

Hetit K.JI>x. BBemenue B cucteMsl 0a3 naHHBIX. M.: Bunbsame, 1999,

Jeiiren I'. Beenenue B onepanuonHbie cuctemMbl. M.: Mup, 1987.

Knyt JI. UckyccrBo nporpammupoBanus. T. 1 - 3. M., CII0., Kues: U1 «Bunbsimcy, 2000.

Koranosckuiit M.P. DHumkIone us TexHonoruii 6a3 ganaeix. M.: @unance! u cratuctuka, 2002.

Kommbrotephsie cetu. Yueonsiii kypc Microsoft Corporation, 1997.

Kopwmen T., Jleitzepcon U., Pusect P. Anroputmsl, moctpoenne u ananmu3. M.: MLIBIMO, 2000.

Kortos B.E., Ca6enb(1)em>)1 B.K. Teopust cxem mporpamm. M.: Hayka, 1991.

10 Matduk C. MexaHu3Mbl 3amuThl B ceTssx OBM. M.: Mup, 1993.

11. MensaukoB B.B. 3amura uadpopMannm B KOMIIBIOTEPHBIX cucTeMaX. M.: ®UHAHCH 1
craTucTHka, 1997.

12. so6nouckuit CB. BBenenue B quckpetHyro Marematuky. M.: Hayka, 2001.

©ooN RN

JonoHuTe/ILHAS JTUTEPaTypa

1. Kepnuran b., [Maiix I1. UNIX - yHuBepcanbHas cpena nporpammupoBanus. M.: OuHaHCH U
craTuctuka, 1992.

2. Kopuees B.B. [1apamienbHbie BRIYUCIUTEIbHBIC cicTeMbl. M.: Homnmxk,1999.

Kopoaér JI.H. Ctpykrypst 9BM u ux maremaTuueckoe odecneuenue. M.: Hayka, 1980.

4. ConomoH /1., PyccunoBud M. BuyTtpennee yctpoiictBo Microsoft Windows
2000. CII6.: ITurep, 2001.
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