1. Bba3bl AaHHbIX - OCHOBHbLIE MOHATUA

§1.1 OcHOBHBIE IOHATHS

Ha pmanmHOM »Tame NPOUCXOAMT TMEpeXoi OT HHAYCTPHAIBLHOTO OO0IIecTBa K
uHpopMarmoHHOMYy. OCHOBHBIM  TepepadaThIBAEMBIM  «CBIPBEM»  CTAHOBHUTCS
uHpopmarus. Tpyn mroaeit genaeTcss B MEHBIIEH cTeneHn (PU3ndecKuM U B OOIbIen
CTETICHH WHTEJUICKTYalbHBIM. B IIHpPOKO pacmpoCTpaHEHHBIX BHUAAaX OH3Heca
(OaHKOBCKOE €710, OMp)KEBBIE OIEpalui, CUCTEMbI Pe3epPBUPOBAHUS OWIIETOB WU
MECT B TOCTHHUIIAX) OCHOBHOM MPOOJIEMOH BCeraa SBISITUCH 00beMbl HH(pOpMAaIIHH,
KOTOpBIE HEOOXOIMMO COOMpaTh, HA/IEKHO XPAaHUTh M ONEPATHBHO 00pabaThIBATH.
AXTHBHOE pa3BUTHE WHGOPMAIMOHHBIX TEXHOJOTHH IMO3BOJISIET pElIaTh JaHHBIC
3aj1auu.

OgHUM ®3 OCHOBHBIX DJJEMEHTOB HMH(POPMAIMOHHBIX TEXHOJOTHH  SIBISIFOTCS
ungopmayuonnvie cucmemst (11C).

O. B mupokom nonumanuu MC — 310 nrobas cuctema oOpabOTKH MHPOpMALUU,
HaIMpUMep, CUCTEMbI CUMCIICHHUS, KOMITbIOTEPHAs ceTh MIHTepHET.

Aemomamusuposannvimu HazpiBatoT C, B KOTOpBIX NPUMEHSIOT TEXHUYECKHUE
CpElICTBA, B YACTHOCTH KOMIbIOTEpHl. bonbmmHcTBO cymecTByromux UC saBnstorcs
aBTOMAaTU3UPOBAaHHBIMHU, IOATOMY JUIsl KpaTKOCTH OyzaeM Ha3biBaTh uX mpocto UC.

[lo o6sactu mpumenenuss MC MOXHO pa3ieiuTh Ha CHUCTEMbI, HCIOJIb3yEeMBIE B
MIPOU3BOJICTBE, 00PA30BAHNHU, 3PABOOXPAHECHUH, HAYKEe, BOEHHOM JI€JIe, COI[UaIbHON
cdepe, TOPTroBIE U APYTUX OTPACIISIX.

ITo neneBoit ¢pyHkiuu MC MOXXHO yCIOBHO pa3[eiuTh Ha CIEAYIOLUIME OCHOBHBIE
KaTeropuu: YOpaBistonue, UHPOPMAIMOHHO-CIPABOYHBIC, MOAACPKKA MPUHATHUSA
peLICHUN.

I/IHOI‘IIa MMPpUMCHACTCA Oonee Y3KasaA TpPAKTOBKA ITOHATHUA NC kak COBOKYITHOCTH
AllIapaTHoO-IIporpaMMHBIX CPCACTB, HCIIOJIB3YCMbIX [JId PCHICHUA HCKOTOpOﬁ
HpI/IKJIaIIHOﬁ 3a1a4H. B OopraHu3aluny, HaIlIrpuMcep, MOT'yT CymcCTBOBATH
I/IH(i)OpMaI_II/IOHHBIe CUCTCMbI, Ha KOTOPBIX COOTBCTCTBCHHO BO3JIOKCHBI CJICAYIOIIUC
3a1a4n. Y4ueT KaapoB N MAaTCPUAIBHO-TCXHUYCCKUX  CPCACTB, pacacet C
IIOCTAaBIIMKAaMH U 3aKa3YMWKaMU, 6YXFaHTepCKHﬁ Y4UCT U T. II.

O. baza oaunnwvix (BJ]) npencraBnser coboii Habop cHeUUaTbHBIM 00pa3oM
OpPTaHMW30BaHHBIX JAHHBIX, XPaHUMBIX B TaMSTH BBIUYUCIHUTEIBLHOW CHUCTEMBI M
0TOOpaXalIIuX COCTOSHUE OOBEKTOB M WX B3aUMOCBS3EH B paccMaTpUBaeMOM
MpeaMEeTHON 00J1acTH.



O. Jlornyeckyo CTPYKTYypy J[AaHHBIX, XpaHUMBbIX B 0a3e, HA3bIBAIOT MOOE1bI0
npeocmasnenus oannovix. K OCHOBHBIM MOJIEISIM TIPEACTaBICHUS JaHHBIX (MOJIEISIM
JAHHBIX) OTHOCSITCS CIEAYIOLIHUE:

1) uepapxuueckas,

2) cereBad,

3) penslMOHHAS,

4) mocTpensauoHHasl,

5) MHOromMepHas u

6) 0OBEKTHO-OPUEHTUPOBAHHASL.

Cucmema ynpaenenus oazamu oannvix (CYBJl) — 5TO KOMIUIEKC S3BIKOBBIX U
MPOTPAMMHBIX CPEICTB, MpPEIHA3HAYEHHBIW JJIs1 CO3/1aHUs, BEICHUS U COBMECTHOIO
ucnonb3oBanusi bl MHorumu mnomnp3oBarensmu. OObryHO CYBJl pasznuuaror 1o
ucnosib3yeMo mozaenu gaHHbiX. Tak, CYBJl, ocHOBaHHbIE Ha HCIOJb30BAHUU
PENALIMOHHON MOJIENIA TaHHBIX, HA3bIBAIOT peisiunoHHbiMUu CYB/I.

B kaudectBe npumMepa MoxkHo Ha3BaTh cienytonie CYB/I: Access, Oracle, MySQL.

bank oannvix (buJl) B 0011eM ciaydyae COCTOUT U3 CIEAYIONIMX KOMIIOHEHTOB: Oa3bl
(HeCKOIBKMX 0a3) MaHHBIX, CUCTEMBI YIIpaBJIeHUs 0a3aMu JTaHHBIX, CJIOBAps JaHHBIX,
aJIMUHUCTPATOPA, BRIUUCIUTEILHOW CUCTEMBI M OOCITY>KUBAIOIIETO NepcoHaa. baHk
JTAHHBIX sIBJISIETCS pasHOBUAHOCThIO MC, B KOTOpOW peanu30BaHbl (PYHKIIUH
IEHTPAJIU30BaHHOTO XpaHEHUsI W HaKOIUIeHHWs oOpabaTeiBaeMol HHOOpPMAINH,
OpraHW30BaHHOM B OJIHY WJIM HECKOJIBKO 0a3 TaHHBIX.

Ilpunoscenue npencraBisger co0Oil MporpaMMmy WM KOMIUIEKC MpOrpamw,
00ecreynBaIUX aBTOMATU3AIMI0 00paboTku MHGOpPMAUU Uil TPHUKIATHON
3agaun. Hamu paccmarpuBaroTcs nmpuiiokeHus, ucnosibdyromue bJl. [Ipunoxenus
MOTyT co3aaBathcsi B cpeae win BHE cpeapl CYBJ[ — ¢ MOMOIbIO CUCTEMBI
MporpaMMHUPOBaHUs, UCTIONB3YIOIIEH cpenacta aoctyna k B/, k mpumepy, Delphi
i PHP. TIlpunoxenus, paspaborannbie B cpene CYBJl wyacto HasbBaioT
npunoxenusimu CYBJI, a npunoxenusi, paspadotannbie BHe CYB/l, — BHemHuUMU
MIPUIIOKEHUSIMHU.

Cnosapv oannwvix (Cl1) npeacrasnsietr coboit noacucremy bu/l, npeaHazHayeHHYIO
Ui TICHTPAJIM30BAHHOTO XpaHCHUs WHPOPMAIMKM O CTPYKTypax HdaHHBIX,
B3auMOCBs3sx (aitmoB B/ apyr ¢ apyrom, THmax AaHHBIX W ¢dopMaTax HX
MPEJCTaBICHUS, TPHUHAIIC)KHOCTH JAaHHBIX TIOJH30BATENISAM, KOJaX 3alluThl H
pa3rpaHUveHUs JOCTYMA U T. II.

@ynkunoHanbHO CJI nmpucyrctByeT Bo Becex bH/I, HO HE Bceraa BBITONHAIOMIMI 3TH
(GyHKUIMKM KOMIIOHEHT MMeeT MMEHHO Takoe Ha3BaHue. Yamie Bcero (ynkumu CJJ



BBITIOJTHATOTCA CYBI[ N BBI3BIBAIOTCA HW3 OCHOBHOI'O MCHIO CHCTCMbI HJIHU
PCAIMN3YIOTCA C TIOMOIIBIO €€ YTHIINT.

Aomunucmpamop 6azvl oannvix (ABbJ]) 5T0 MU0 WK TPyIINA JIKI], OTBEUAIOIINX 32
BbIpaOOTKYy TpeboBanuii k bJl, ee mnpoektupoBanue, co3gaHue, 3PeKTUBHOE
UCIIOJIb30BaHUE U corpoBoxaeHue. B mpouecce skcrnyatanuu ABJ] 06p1uHO cenut
32 (YHKIIMOHMpPOBAHWEM HH(POPMALMOHHON CHUCTEMBbl, OOECHEeUHUBAET 3aIIUTYy OT
HECAaHKIIMOHUPOBAHHOTO JocTyna, KOHTPOJIUPYET U30bITOYHOCT,
HEMPOTUBOPEUUBOCTh, COXPAHHOCTh U JOCTOBEPHOCTh XpaHuMoi B b/l nnpopmarmu.
Jlist ogHOMONB30BaTENBCKUX HHGOpPMAIMOHHBIX cucTeM (QyHkimu ABJ[ oObryHO
BO3JIAraloOTCs Ha JIMII, HETIOCPEACTBEHHO paboTarolux ¢ npusoxenuem b1,

B BoiuncnutensHoii cetu ABJI, kak nmpaBuiio, B3aMMOAEHUCTBYET C aAMUHUCTPATOPOM
cetd. B 00s3aHHOCTH TIOCIEAHEr0 BXOMST KOHTPOJIb 3a (YHKIIMOHUPOBAHUEM
anmapaTHO-IIPOrPaMMHBIX CPEACTB CETH, PEKOH(MUTypalus CETH, BOCCTAHOBJICHHE
nporpaMMHoro  obecrnedyeHus 1mociie cOOeB W OTKa3oB  00OpyIOBaHWS,
MpoPUIAKTHUECKHUE MEPOIIPUSATUS M 00ECTICUCHHUE pa3rpaHUUYCHUS JOCTYTIA.

§1.2 3agaum, pemaembie HHPOPMANNOHHBIMHA CHCTEMAMHM

KoHkpeTHbIe 3amaud, KOTOpBIC TOJDKHBI peraThCsi WHGOPMAIMOHHONH CHCTEMOM,
3aBHCAT OT TOH MPHUKIATHOW 0O0JacT, IS KOTOPOW NpeaHa3HAYeHa CHUCTEMA.
OO0uact mpuMeHeHUsT HHPOPMAITMOHHBIX MPHIOKCHUH pa3HOOOpa3HbI: OAHKOBCKOE
7IeJI0, CTpaxoBaHUE, MEIWIIMHA, TPAHCIOPT, oOpa3oBaHWe W T. A. TPyAHO HAWTH
00J1acTh J€JI0BOM aKTUBHOCTU, B KOTOPOW CEroJIHSI MOXKHO ObLII0 ObI 0OOWTHUCH 0€3
UCITIOJIb30BaHUSl MHPOPMANMOHHBIX cucTeM. C Apyrod CTOpPOHBI, OYEBHJHO, 4YTO,
HampuMep, KOHKPETHBIC 3aJay, pelraeMble OaHKOBCKMMH WH()OPMAIMOHHBIMU
CHUCTEMaMH, OTJIMYAIOTCS OT 3aJ1a4, JUIsl PEIICHHS] KOTOPBIX CO3AAI0TCS MEIUIIMHCKHC
UH(OPMAITMOHHBIC CUCTEMBI.

Ho moxxHO BBIACIIUTH HCKOTOPOC KOJIMYCCTBO 3ald4d, HC 3aBUCAIINX OT CHCHI/I(l)I/IKI/I
HpHKHaHHOﬁ O6JIaCTI/I, a CBA3aHHBIX C O6H.[I/IMI/I qgcpTaMu I/IH(l)OpMaHI/IOHHBIX CHUCTCM.

IlepBas 3agaya — obecrieycHue HaaACKHBIX CII0C000B XpaHCHUA I/IHd)ODMaI_II/II/I.

[lockonbky Haunbonee cymiectBeHHOUM coctapistomein UC saBnsercs unpopmanus,
KOTOpasi JOJro HaKalUIMBaeTCs W yTpaTa KOTOPOM HEBOCHOJIHMMA, TO HEOOXOJUMO
00ecreyuTh Ha/IeKHbIE CIIOCOOBI IOJITOBPEMEHHOTO XpaHEHUsI IEHHON MH(POpMAaIIHH.

B kauecTBe mprMepa MOXHO PacCMOTPETh TaKyl0 CUTYalUI0. YUYeHbIM-reopu3nKam
st pa3pabOTKU KOMIBIOTEPHBIX MOJEJIEH MPOTrHO3UPOBAHUS 3EMIIETPSCEHUN
HEO0OXOIUMBI JaHHbIE 00 YK€ MPOIIEIUINX 3eMJIETPSICEHUAX 32 KaK MOKHO OOJIbIINI
cpok. Ha MHOrux ceidcMOCTaHIMSX 3TW JaHHBIE 3alMUCaHbl Ha OyMa)KHOW JIEHTE,
XpaHEHHUE KOTOpPOil He CIMILIKOM ynoOHO. B pe3ynbrare yacTh BaxkHON MHpOpManuu
MOXXET OBITh MPOCTO yTEpsiHA, €CIM €€ BOBpeMs He NepenucaTh Ha SJIEKTPOHHbIE
HOCUTEH JaHHBIX.



KoHeuHo, ypoBeHb HAJIEKHOCTH U MPOJOJKUTENBHOCTh XpaHEHUsI MH(OpMALUU BO
MHOTOM  ONPENENSIOTCS  KOHKPETHBIMU  TpeOOBaHMSIMU  KOpHOpaluud K
uH(popmalmoHHou cucreMe. Hanpumep, MOKHO MpeaCcTaBUTh ce0e Mallylo TOPrOBYIO
KOMITIaHUIO C OBICTPBIM 000POTOM, B HH(POPMALIMOHHOM CKJIAJCKON CUCTEME KOTOPOU
JOCTAaTOYHO MOAJEPKUBAaTh UH(OPMALMIO O TOBapax, UMEIOIIMXCS Ha CKjane, u 00
ellle HEy/IOBIETBOPEHHBIX 3asBKax norpedureneil. Ho kro 3Haer, He notpebyercs 1u
BIIOCJIE/ICTBHH MOJIHAs UCTOPHUS pabOThI CKJIa/la ¢ MOMEHTa OCHOBAHUS KOMIIAHUH.

Bropas 3amaya, KOTOpPYIO AOHKHO BBIMOJHSTH OONBIIMHCTBO HMH(POPMALMOHHBIX
CUCTEM, — DTO XPAaHEHHE JIAHHbIX, 00JIa/IAI0MMX PA3HBIMU CTPYKTYpamu. TpyaHo
IpeICTaBUTh cede 0oJiee MM MEHEE Pa3BUTYI0 HH(OPMALIMOHHYIO CUCTEMY, KOTOpast
paboTaeT ¢ OJHUM OJHOPOAHBIM (QaijaoM JaHHBIX. bonee Toro, pa3zymMHBIM
TpeOoBaHHEM K HMH(POPMALIMOHHON cHUCTeMe SBISIETCS TO, 4YTOOBl OHAa MOIJIa
pa3BuBaThCs. MOrYT MOSBUTHCS HOBbIE (DYHKIIMHM, MJIS BBIIOJHEHUS KOTOPBIX
TpeOyloTCS JOIMOJHUTENbHbIE JaHHblE C HOBOM cTpykTypoi. Ilpu sTomM Bed
HaKOIUIEHHas paHee MHPOpMalUs JTOJKHA OCTaThCSl COXPAHHOM.

Tperbs 3amaya cBsi3aHA C obecreueHHEM MOJJICP>KKW COOTBETCTBUS XpPaHUMOU
I/IHd)ODMaI_II/II/I COCTOSIHUIO MPEAMETHOM 00J1aCTH. I[JISI 9TOT0 HOJIKHBI CYHICCTBOBATDH
JOITIOJIHUTCIIBHBIC (I)YHKI_II/II/I HH(l)OpMaHHOHHOﬁ CUCTCMBbI, KOTOPBLIC ITO3BOJIAIN OBl
BBOIUTD, OOHOBJIATH U YAAJATH JaHHBIC.

YeTBepTas 3ajjaua — aBTOMAaTHUYCCKOE o0ecIieueHNE COTJIAaCOBAHHOCTH JICUCTBUU.

Ecnu roBOpUTh O TPYNMNOBBIX WM KOPHIOPATUBHBIX MH(OOPMAIMOHHBIX CHCTEMAaX, TO
UX HAJIMYUE IpenoiaraeT BO3MOXKHOCTh pabOThI ¢ CUCTEMOM C HECKOIBKUX pabounX
MecT. HekoTopble n3 KOHEUHBIX MOJIb30BaTeNield u3MeHs 0T coaepxxkumoe b/ (BBoasT,
OOHOBJISIIOT, YAAQISIOT JaHHble). J(pyrue BBIMOJIHSAIOT OINEpalud, CBSI3aHHBIE C
BbIOOpKOHM 13 BJl. Best mpobiiema cocToUMT B TOM, YTO Takas KOJUJIEKTUBHas pabora
JOJDKHA IPOU3BOAUTHCS COTJIACOBAHHO, M JKEJIATEIbHO, YTOOBI COINIACOBAaHHOCTH
neicTBUl o0ecreynBagach aBTOMAaTHUYECKHU.

IIpn moanep:kke COrJacOBaHHOCTH JEWCTBHM BCE PE3YJIbTAThl, IOJIYy4aeMbIE OT
MH(OPMAIIMOHHON CHCTEMbI, OyJIyT COOTBETCTBOBATH COTJIACOBAHHOMY COCTOSIHUIO
BJI, T.e. Oyayr nocroBepHbl M HempoTuBopeduMBbl. [l07100HBIE paccyxaeHus
MIPUBEIIN K BOSBHUKHOBEHUIO MMOHATHS KJIACCUYECKON TPAH3aKIUH.

O. Henocmnoe cocmosnue BJl mHGOPMAIIMOHHOW CHUCTEMBI — 3TO COCTOSIHHE,
KOTOPO€ COOTBETCTBYET TpeOOBaHHMSAM MpPUKIAAHON oOsactTy (WM, TOYHEE,
TpeOOBaHUAM MOJIEIU MPUKIAJTHOW 00JIaCTH, HA OCHOBE KOTOPOH MPOEKTHUPOBAIACH
nHpopManonHas cucteMa). Torma kaaccuuweckou mpan3aKyueil Ha3bIBACTCS
MOCJIe0OBATEILHOCTE ~ omnepanuii  u3meHenuss bJl w/unu  BeiOOopkum u3 B/,
BocripuHuMmaeMas CYB/l kak atomapHOe JIeiCTBHE.

YcimoBueM yCenHOro 3aBepllieHus TPaH3aKUUKU ABJseTCs TO, uTo b/[ Haxonurcs B
LEJTOCTHOM cocTosiHuU. Ecnu 310 ycnoBue He BbinosiHseTcsa, To CYB/[ nponusBoaut
IIOJHBIA OTKAT TpaH3aKUWM, JUKBUIMPYd B bJ[ pesynpratel Bcex orepanui



W3MCHCHHS, TPOW3BEJCHHBIX TIPH BBIOJTHCHUU TPAaH3aKIUHA. TeM CaMbBIM JIETKO
yBUACTh, uT0 bJl OymaeT HaXoAWTHCS B IIEJIOCTHOM COCTOSHHUH TPU Hadvajie JTHO0O0M
TPaH3aKIUU M OCTAHETCS B ILIEJIOCTHOM COCTOSIHUW TOCTIE YCIEIIHOTO 3aBEpIICHUS
000 TpaH3aKIIMH.

Emte omHO#i cocTaBHOW 4YacThIO AAHHOM 3aJayd SBIAETCS OOECIEUYEHHUE BBICOKON
MPOU3BOAUTEIBHOCTH TPU NAPaAJUICILHOM BBINOJHEHUH HECKOJIBKUX TpPaH3aKIUM.
Pazsuteie CYB/] cTpeMsTCs MakCHUMaldbHO NEPEMEIIMBATH 3aMpPOCHl M ONEPATOPbI
M3MeHeHUsI 0a3bl JIaHHBIX, MOCTYMAIOIIME OT Pa3HBIX TPaH3aKIUW, C TEM JIMIIb
yCJIOBHEM, YTO KOHEYHBIM pe3yJibTaT BHIMIOJHEHUSI BCEro Habopa TpaH3aKIuil OyaeT
AKBUBAJIEHTEH PE3YJIbTAaTy UX HEKOTOPOTO MOCJIEA0BATEIBHOTO BHITIOJIHEHHUS.

Ilatas 3amadya — oOecmedyeHHe pachpeaeleHHON 00paboTku maHHBIX. g ee
pelIeHUsI BO3MOKHO MPUMEHEHUE JIBYX TEXHOJIOTUM:

e mexHono2usa pacnpeoenenHvix bJ/[, xorga paznuunbie yactu b/ ¢pusznuecku
XPaHATCS HA PAa3JIUYHBIX KOMIIBIOTEPAX U

®  MEexXHON02Us MUPAICUPOBAHUSL, T.€. UCIIOJIb30BAHUE KON OJHOW U TOM XKeE
b/l Ha HECKOIBKMX KOMIIBIOTEPAX.

W HakoHel, MIECTOM KJacc 3ajiad OTHOCUTCS K OOECHneyeHWIO0 YAOOHOTO u
COOTBETCTBYIONIET0  IeJsiM  MH(MOPMAIITMOHHOW  CUCTEMBI  IOJIb30BATEIbCKOTO
untepdeiica. bonee win MeHee MPOCTO BBIICHUTH (DYHKIIMOHAJIbHbIE KOMITOHEHTHI
uHTepQeiica, HapuMep, KaKoro BUAa JOJKHBI MpeasiaraTbesi GOpMbl U KaKOro BHIA
JOJKHBI BBIJIaBaThCcsl OT4eThl. HO mocTpoeHue NeHCTBUTEIBHO YIOOHOTO U HE
YTOMUTEIBHOTO I TMOJb30BaTeNiss HHTepdeiica — 3To 3amaya Ju3aiiHepa
untepdeiica. Hy)xHo oraaBaTh cebe OTYET B TOM, YTO 3a/aya SPrOHOMUYHOCTHU
untepdeiica He popmanuzyercs. [lpu ee pemreHur HE MOMOT'YT HUKAKUE CPEICTBA
aBToMaTu3aluuud pa3paboTku uHTepdeica. Takue cpencTBa o001eryarOT TOJIBKO
MOCTpOeHUE KOMIIOHEHTOB uHTepdeiica. [locTpoenue xe mosHoro mHrepdeiica —
ATO TBOpYECKAasl 3ajaya, MpPU PEHIeHUH KOTOPOW HYKHO YYHMTHIBATh TpeOOBaHUSA
ACTETUYHOCTH M YyAOOCTBAa, a Takke IPUHUMATh BO BHHUMaHUE OCOOEHHOCTHU
KOHKPETHOI 00JacTu mpuMeHeHus: UHPpopMalMoHHOM cucTembl. Ha mepBblii B3I
JaHHas 3ajjaya KaXKeTcsd HEe OYeHb CyIIeCTBEHHOW. MOXKHO mojaraTh, YTO €CJIH
nH(popMaIIMOHHAs cUCTeMa 00eCIieYnBaeT MOJHBIN HabOp GyHKIMI U ee uHTEepdeiic
oOecreynBaeT JOOCTYI K JI000M M3 3TUX (YHKUMHA, TO KOHEYHBIE MOJb30BaTENN
JOJKHBI OBITH yHoBiieTBopeHbl. Ha camom nerne 3to He Tak. Ilonmb3oBatenu yacto
CyIAT O KayecTBE CHUCTEMBbI B LIEJIOM, MCXOJsl M3 KauecTBa ee uMHTep(eiica. boinee
TOT0, 3¢ (HEKTUBHOCTH UCTIOIB30BAHUS CUCTEMBI 3aBUCUT OT KauecTBa UHTepdeiica.




