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Tepmunbl «Anpopmanus u lanabie»
ARiE “15 EAEE”

JaHHble — 3TO «cblpble» (HeopraHM3oBaHHble) GaKTbl, M3MEPEHUA U ApPYrue
CBeAEHUA O pPeasibHbIX U abCTPaKTHbLIX MLAX, NpeaMeTax, 0bbeKTax, ABIEHUAX U
cobbITUAX, COOTBETCTBYHOLLMX onpeaesieHHOM npeamMmeTHOMN obnactn,
npeacTaBaeHHble B LMPPOBOM, CUMBOJIbHOM, rpadnUyYecKom, 3BYKOBOM M Nt06oMm
apyrom popmare

A2 5% 2 T AU B ) Ok T B SRAI R BN . WAk ViR, DL R A
“BRan” CBHZN) F, MEEMEAER, By, 5. BE. 5EMME
] H At A% 50 2 I

UHopmaumua — 310 aaHHble, onpeaeneHHbIM 06pa3om OpraHM3oBaHHbIE,
NMeoLLIME CMbIC/1, 3HAaYEHUE N LEHHOCTb ANA CBOEro notpeburtens un
HeobxogmMmble ANA NPUHATUA PELLEHUN, a TaKXKe A8 peanmsaumnm GyHKUUN
ynpaBaeHus nau AencTemi

BRI AR BE, M HETE BRAE N BEXCMIHE, &R
BARAT BRI B SAT 7 0 75 . _
alexexplicit@mail.ru



B yeM pasHuIa MeKAY JAHHBIMUA U MHpoOpManen ?

BSR4 X H?

B2 FENENRE - RELLENSK, HiF BRIEELEN L P XXPHRUE -

A L2 BB EM%ME’J FEEW%FF?ZHU *ﬁ1thEELJ/X1§Eﬁ}EﬁHT BEHIRNESR
= JC i, <N . =

INFORMATION

When data is processed, organized,

structured or presented in a given context
simple and seemingly random and useless s0 as to make it useful, it is called

until it is organized. information.

Data is raw, unorganized facts that need
to be processed. Data can be something

[aHHble - 3TO HeobpaboTaHHbIe, Koraa aaHHble obpabaTbiBatoTCs,

HeopraHM3oBaHHble PaKTbl, KOTOPble HEOOX0AMMO OpPraHU3yIOTCA, CTPYKTYPUPYHOTCA AU
obpaboTaTb. [laHHble MOTYT BbITb NPOCTbIMM, NPeACTaBAATCA B 334aHHOM KOHTEKCTe

Ka*KyLWMMMCA CTy4aliHbIMUM U BecnonesHbiMm, NoKa Ielm?iﬁi!m@
OHW He YyNopsAoYeHbI a b I I Ial

N
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IlpuMepsl pa3janyuy MexKIy JAHHBIMU U MH(poOpMauen

BE A B 1A B 72 R s

AaHHble n nHpopmauma Bcerga B3aMMOCBA3aHDI

BIEAE BB A ERERH)

* [laHHblEe UCMONb3YIOTCA B KaYeCcTBe BXOAHbIX AaHHbIX
ANA KOMNbOTEPHOM cucTembl. MHGopmauma - 3To
BbIBOA, AAHHbIX.

e [laHHble HeobpaboTaHHble PaKTbl UNDPHI.
NHpopmauma obpabaTtbiBaeTca AaHHbIMU.

INFORMATION

a person’s
phone ntllnber UL S EYASE IR, (=
{' (999)123-7798 B 2 r¥IRAIER,

ZHEIERETEN RSW
A, ERZHIENE D

DATA

-xplicit@mail.ru



IlpuMepsl pa3janyuy MexKIy JAHHBIMU U MH(poOpMauen

BE A B 1A B 72 R s

AaHHble U MHPOpMaLMA Bcerga B3auMOCBA3aHbI

L ESYSY S RS 3t

e [laHHble He 3aBUCAT OT MHPopmaumun. MHpopmayms
3aBUCUT OT AAHHBbIX.

* [laHHble He ABNAOTCA KOHKPeTHbIMW. NHPopmauma
KOHKpEeTHas.

 [laHHble NpeacTaBnAlT cobon egmuHoe Lenoe. Yactb
AAHHbIX, KOTOPaa HeCeT 3HaYeHMe, Ha3blBaeTCA
NHbopmayma.

* [laHHble He MeloT cmbicna. MHGopmauma JoNKHa
MMETb NOrNYEeCKoe 3HAYEHHUE.

* [laHHble ABNAOTCA Cbipbem. MHPOpMaLma - 3TO

NPOAYKT.

BIEHITFER, EREITEUE,
HFEAER, EERZERN,
BFE2—DIERNRLY, RIS XNHE
MAER,
#BIEZEEN, EBE
HFEERMH., 15
a exepr

e & iE,
=

t@miail.ru
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Tepmun «ba3a 1aHHBIX»
Ri& “Brig e

CyllecTByeT HECKONbKO onpeaeneHnin TepMmunHa «basa gaHHbIX»

AR “BIEE” G LAE X

basza nannbix (B/I) - 370 B3aumocBsizaHHass uHPopmalus (IaHHbIE) 00 00BEKTax,
KOTOpasi OpraHW30BaHHA CIICIMAIbHBIM O0pa3oM M XpaHUTCS Ha KaKOM-JTHOO
HOCHUTEIIE.

H A e (DB -RAEF T RALW—AEE, e LUA FPifafs A o< —4
HA A & PR B 3 A EE

ba3a nannbix (B/I) — COBOKYNMHOCTH OIpeeICHHBIM 00pa3oM OpraHM30BaHHOMN
uH(pOpMaLINK, TTO3BOJISAIONIAS YIOPSI0YEHHO XPaHUTh JIaHHBIC O T'pyIMIe 00bEKTOB,
00J1a1aroIX OJMHAKOBEIM HAOOPOM CBOMCTB

ba3a nanubix (b/l) - COBOKYTHOCTh TaHHBIX, OPTAHU30BAHHBIX MO OMPEIACIEHHBIM
npaBwiaM, MPEAyCMaTPUBAIOIIMM OOIME TPUHIMUIBI ONUCAHUS, XPAaHCHUS U
MAHUMYJAPOBAHUS JTAHHBIMHA, HE3aBUCUMAS OT MPUKIAAHBIX MPOTrpamMM. OIOTHU
JaHHBIC OTHOCSATCS K ONPEACIEHHON MPEeIMETHON 00JacTH U OPraHW30BaHbl TAKUM

0 : 0
o s v S o 8RS B TG T P



TepmuH «ba3za TaHHBIX»

ANE “BIEE"”

Ba3a pJaHHbIX - 3TO OPraHU3OoBaHHbIM Habop CTPYKTYpUpPOBAHHOW UHPOpMaUUU UM
AAHHDbIX, 06bIYHO XPAHALMXCA B 3/IEKTPOHHOM BUAE B KOMMNbIOTEPHOM CUCTEME.

BEERLHNE BBEFENAASNES, BFE UBRTHAFHEETEIARAS L.

Mpumep 6a3bl AaHHbIX: BUbAMoTeKa n Katanor 6ubanoreku

IR BHEMEREER




Tepmun «ba3za TaHHBIX»

RiE “HiR "

Ba3a pJaHHbIX - 3TO OPraHU3OoBaHHbIM Habop CTPYKTYpUpPOBAHHOW UHPOpMaUUU UM
AAHHDbIX, 06bIYHO XPAHALMXCA B 3/IEKTPOHHOM BUAE B KOMMNbIOTEPHOM CUCTEME.

BEERLHNE BBEFENAASNES, BFE UBRTHAFHEETEIARAS L.

Mpumep 6a3bl AaHHbIX: BUbAMoTeKa n Katanor 6ubanoreku

IR BHHEMEREER

Mounck B KaTasore bubnmoTeku

REBEE S
alexexplicit@mail.ru



Pasziauune mexny «/lanabiMu» U «bazon laHHBIX»

“ﬁ ’ 9 ,:j “%ﬁ .A—P-‘” H/JX%IJ

JlaHHbIE Bba3a 1anHbBIX

alexexplicit@mail.ru



Tepmun «Cucrema ynpaBjieHus Ba3aMn JlaHHBIX)
¢« E e
ARE “BEEEE RS

Cucrema ynpapiaenusi 6a3zou 1anHbix (CYB/) - 5To nporpaMmMHoe o0ecIieueHue,
peIHa3HAYEHHOE JJIs OIpeIesICHUsI, 00paOOTKH, U3BICUYECHUS U YIIPABICHUS

NaHHBIMU B Oa3e gaHHBIX. ZHE 2 E H 24t (DBMS) & —FEft:, BEE . &b
o R AN B PR i A

Npounssoautenun CYb/]

OcHoBHble ¢yHKUUuM CYBA: K B A T 2 5 )54 T

"  YnpaBneHue XpaHeHUEeM AaHHbIX,

*" [loMCK AaHHbIX, ORACLE

=" [IlpeobpasoBaHue U NpeacTaBaeHue DATABASE

NAHHbIX, ‘f\
W\ \
" YnpasieHue 6€30nacHOCTbIO, S
=  KOHTpPO/b 40CTYNa, My Ham6oee  pogigroSOL
HcmoabdyeMmblie CVEL

MIEEEIEZGNEEINGE
BIRFEEIE,
R E,
g e Access
o Tm Visual FoxPro

Viiol) alexexphClt@ mall.ru



Tepmun «UHpopmMalnimoHHAA CHCTEMA)

*1% “ ;au\%é

Nudopmanuonnas cucrema (MC) — 3TO COBOKYIHOCTh JAHHBIX, SKOHOMHUKO-
MaTE€MaTUYECKUX METOJO0B, MOJEIEH, TEXHUYECKHX CPEIACTB W MNPOTPAMMHOTO
obecrieuenusa. MC mnpenHazHayeHa g oOpaOOTKM HMHGOOpMANMU W TPUHSATHS
ynpaslieHdecKuX pemeHuid. {5 2 24t (I1S) Z8dE. Sor Mgk, A, fif
TEREF RIS B o 1S s2 AR B AR BNV B e SR e v A

UHdopmaumoHHan cuctema = B[] + CYB/1
E R %%t = DB + DBMS

CYBA-KAVIEHT A CYDBA-ceppep:

4 )
* MESOL Server
» Oracle

« MySQL

CYBA-KAMIEHT

‘o — A3BIK C'IPYK fy PIbBIX 3al[POCTB " ru



Tepmun «O0padoTKa TAaHHBIX)
*\ﬁ €€ ﬁ" . l\ﬁa »
o I ML=

O0paboTKa JaHHBIX - OPOLIECC TPUBEICHUS JAaHHBIX K BUAY, Y0OOHOMY JJIsl UCIIOJIb30BAHUS.
HezaBucuMo ot BuJa nHPOpMaIu, KOTopas J0JbKHA ObITh MOJIyY€Ha, U TUIIa 000PY10BaHUA
100asi CUCTEMA BBIMIOJIHSIET TP OCHOBHBIE TPYIINBI ONIEPAIIUA:

- TOAOOP BXOJHBIX TaHHBIX (MCXOIHBIX TAHHBIX ),
- UX 00paboTKYy (B Mpoliecce KOTOPOil CUCTEMa ONEPUPYET MPOMEKYTOUYHBIMU JaHHBIMU),

- HOJIYHYCHHC BBIXOJHBIX TAHHBIX (pGBYJII)TaTa)

Bl A S R AR HAOVE TR AN RE . TR LIRS BRI & 2R
RG], ARAT R GUAR AT = 2 T Ak

- EFERAEE (WIBEEE)
- BT (FERBIANE] R Gl A A R B s AT
- SRBEHEGE (S8

O06paboTka JaHHBIX (HAa KOMIIBIOTEPE), CUCTEMATU3UPOBAHHAS MTOCIIE0BATEIBHOCTh
orepaluii, COBepIIaeMbIX ¢ JAHHBIMHU, JIJIS TTOTY4YE€HHUSI HOBOM MH(OpMAIUU TyTEM
BBIYUCJICHUM, IEPECMOTPA U YTOUHEHHS UMEIOIeHcs nHGOpMaIluK, XpaHAIIecs Ha
MarHUTHOM WJIA ONITUYECKOM JUCKE (ITaMsATH KOMIIBIOTEPA).

ﬁﬁ%ﬂ(ﬁﬁﬁﬂﬁ>,ﬁﬁﬁ%ﬁ%%ﬁ%%%%ﬂ L ﬁﬁ Wﬁﬂ%@ﬁ%



Tepmun «O0padoTKa TAaHHBIX)

ANE “BIELE

(Pemrenne nacopMaIniHoHHbIX 3a0a4)

HUcxomueie
IaHHbIE

-

B

OOpaboTka
UH(popmaluu

A S (E %) / Sz

< FH!
7’<:|9:F:']

1 3REGHIER -
1 THII

Ilonyuenne HoOBOH
HH( opMaLHH:

[IpeoOpasoBanue 1o
MpaBUJIaM;

* Jloruueckue
paccykaeHHSs;

* PaspaboTtka rana
IEUCTBUH.

l

Pesynbrart

BMHER (£ER)

»+
HEH

Y P4
Z1IN

* Cucremarusanusi
* Ilouck Hy)XHOH

* KomupoBanue

2 WRBIRZIHE
2 THUII

H3menenus ¢popmbl

IpeJCTABJICHHS:

MUCXOJHOU UH(pOpMAaLHH;

UH(pOopMaIuu;

1l.ru



Tepmun «O0padoTKka JaHHBIX (MHMOPMALIUH)»

7&?{% “ﬁ{&; (%‘Jgs) ﬁﬁ_i”

-

HUcxonubie Pesyriistar
IaHHbIE |
WMAER (Fa8E) MEER (E4%)
(BxogHas OBPABOTKA (BbIxoaHanA
UHdoopmMaLums) st UHdoopmMaLus)

B pe3ynbTate 06paboTkm 13 nmerwenca nHpopmaumnm
(BxogHOW) Mbl N0 onpeAesieHHbIM  Mpasuiam
nosiyyaem HOBYK MHJopMaLuio (BbIXOA4HYIO).

EANERAER (WA ) HRIENER - HIIRIE—EWNANZFWFIER
(FiL) o - - -
alexexplicit@mail.ru



Tepmun «IlpeaMmeTrHass 00J1aCTH»
A € Y- va 99
7k1':§‘ ::J@?j‘jﬁ

IlpeaMeTHasi 00J1aCTh — 3TO YaCTh PEajbHOTO MHUPA, MOJISKAIasd U3YICHHUIO C IETBI0

CO3JaHus 0asbl JaHHBIX IJISI aBTOMAaTHu3alluu HpOHGCC& YIIPpABJICHUSI.

FROEZINE R —E D - DI EATHE - LIOIZRTEEEBTErEUEE

NMpeameTHas obnacTtb
(yacTb peansHoro mupa otobpaxaemaa B base AaHHLIX)

Li=le 1
- g oA%A o
ERMEEPE MR R H—115

bA3A NAHHbIX

exexplicit@mail.ru




TepMuH «YrnpaBjieHue JaHHBIMM)

e FH PR

YnpapJieHue JaHHBIMHU - COBOKYITHOCTh (DYHKIIMI 0OecredeHus1, TpeOyeMoro IpeicTaBICHUS
JAHHBIX, UX HAKOIUICHMS U XpaHEHMS, OOHOBJICHHUS, yIAJICHUS, ITOMCKA 110 3aIJaHHOMY

KPUTCPHUIO U BbIAA4Y1 JAHHBIX

HIEEE ———HFIEE - FIBENEIEZI - B IRARAFME - B~ MR - RIE
25 E R ERVIE RANEE I O

alexexplicit@mail.ru



TepMuH «J1eKTPOHHO-BLIYUCIUTEIbHAS

MallInHaA» *iﬁ‘ “ 4?%%191”

JJIEKTPOHHO-BbIYNCAUTEIbHAsS MammHa (9BM) — KOMIUIEKC TEXHUYECKUX,
armaparHbiX U IPOTPAMMHBIX CPEACTB, NMPEAHA3HAYCHHBIX I ABTOMATUYECKOMN

00paboTKH HH(OPMAIIUH, BEIYHUCICHU, ABTOMAaTHYE€CKOIO YIIPABICHUS

BAIHEN (&N ) ——NBEEEAE - 8 - BEGIMmZITEAR ~ EHRR
HIEMGSR

Z reHl I B

AT E,

CoBpeMeHHBIII KOMIBITEP — 3TO YHUBEPCAIBHOE, MHOTO(PYHKIIMOHAJIBHOE, 3JICKTPOHHOE
aBTOMAaTUYECKOE YCTPOMCTBO sl padboThl ¢ wuHpopMamuend. Camble pacnpoCTpaHEHHbIC
peanu3ani KOMIbIOTEPHBIX TEXHOIOTHI Ha npakTuke. HactonpHble koMnbioTepbl (Desktop)
- 3TO CaMbIil OMYJISIPHBIA CETOAHS TUIl. BKIIOUaeT IeHTpaabHbIN 3JIEMEHT — CUCTEMHBIN OJIOK,

e e aleREXBlCHE & T



Tepmun «Komnblorep» A& “THEL”

CoBpeMeHHBII KOMIBIOTEP - YCTPOMUCTBO WJIA CUCTEMA, CIIOCOOHAs BBIMIOJIHATH 3aJaHHYIO,
4ETKO OMNPEACIIEHHYI0, HM3MEHSEMYKO IMOCJIEI0BAaTEIbHOCTh OIEpalrii. ODTO 4Yalle BCEro
omnepalry YUCICHHBIX pacu€ToB, MAHUIYJIWPOBAHUS [TAaHHBIMHU, OIEpalMd BBOJA-BBIBOJIA.
OnucaHue moCeI0BaTeIbHOCTH ONEpalliii HA3bIBAECTCS MPOrPAMMOi

AT B —MEe B HATE B K. & LB, FIRRBRIERIIF RSB ARG, X
EHFEHUETE . BamE. MR R BRI RRE IOV

alexexplicit@mail.ru



Bonpocnkir:

Yr1o Takoe n1aHHbIE?

Yt10 Takoe nHpopmManus?

B yeM pasHuUIa MeKAY JAHHBIMU U MHpoOpManuen ?
Y10 Takoe 0a3a 1aHHBIX?

IIpuBeauTe npuMep 0a3bl JAHHBIX

Yrto Takoe CYB/?

Ilepeunciaure ocHoBHbIe GyHKkIuu CYDB/I

Yr0 Takoe nHpopManmoHHasi cucrema?

Yt1o0 Takoe 00padoTKa TaHHBIX?

10 Yr0 Takoe npeamMeTHas 00J1acTh?

11. Y10 TaKkoe ynpaBjieHHEe JAHHbIMHU ?
12. Yro Takoe IBM?

S CCE  RCRR OISR CORIN =

alexexplicit@mail.ru



«BA3b

IIpenoxaBareb:

MHUpPOHYYK AJIEKCAH/P
AJIeKCaHIPOBUY

alexexplicit@mail.ru



Tema: 3Tanbl pa3Bu
AaHHbIX

TE . BB ERZREER

alexexplicit@mail.ru



Ileas npumenenus JBM

EAEFRERIN BN
CyulecTByeT ABa OCHOBHbIX HanpasreHUs NpUMeHeHUs
9JTIEKTPOHHO-BLIYMNCIINTENBHbBIX MaLUnH (OBM)

BT EN (computer) RN FHIUZEZSTH T

THEHLN A
lMpumenerue BM

N

Uc -

HucneHHbIe pacdyemsbl
NHgpopmayuoHHbIE
(ebiyucneHus)
cucmembi

EBRY: alex@&HiFit@haillru




IpeanocblIKM AJIs MOSABJACHUS 023 JaHHBIX
(orTmpaBHAadA TOYKA)

e E NI ATRFH (D
MosiBnenue daiinoBbix cuctem RS H) H B

MarnuTHble JAMCKH BIepBble OblIM peajau3oBanbl B 1956 rony B
HCCIIea0BaTeIbCKoM JJabopaTopun kopnopauuu |BM, pacnonoxkennoii B Can-Xoce
(KasmgopHus), rae ObLI BBINYIIEH CEPUMHBIA JTUCKOBBIA HAKOIUTEIb
IBM 350 — mepBoe yCcTPOHCTBO ¢ MOABUKHOI IOJIOBKOM /IJIsl YTEHHUS U 3ANHMCH.

BT 1956 F£EMAIERILIN ZMTER] IBM IRELBRZEH KHEH, IBM 350 &
SRR R ERE LM, XRE— N HAUBNHLRRE, ATiEE,

IBM 350 Disk Storage Unit 1BM 350 E# 776 2T

* 1,5 M - BBICOTA; 15m-&E ;
‘ 1,7 M - TONILKHA; 1.7m- BE ;

0,74 M - MpUHA; 0.74m- BE ;

* 971 kT - Bec; 1A -EE

* 3,5 mb — 00bem 35mb-BE

* 50 nucKoB 50%%

BaxkupIM marom B pa3sBuTHHM 0a3 JAaHHBIX SABWICHA INepexo] K HMCI0Jb30BAHHUIO
HEeHTPAJM30BAHHbIX CHCTEeM YIpaBjeHuss @(anjgaMu, TO eCcTb K (PalJIOBbIM
cCHUCTEMaM.

HIBFET R~ R B RO R B XESEBUC B mRAl . U



IpeanocbLIKU J1Jisl MOSIBJIEHUA 0a3 TaHHbBIX
(oTmpaBHASI TOYKA)

e E HIRIET R A GERD
MosiBnenue daiinoBbix cuctem XR S H) H B

[NoAaBneHMem nepBOro MECTKoro AucKa, Mup
oba3aH LWWKONbHOMY  y4YuUTento— PeiHongy
[OHCOHY. CTpemACb YCKOPUTb NpoLLecc NpoBepKU
TECTOB CBOMX YYEHUKOB, OH cam un306pen w
CKOHCTPYMpPOBa/Z  MalIMHY, KOTOpaa nomorna
aBTOMATM3MPOBATb 3TOT NpoLecc.

bbin npurnaweH 8 komnaHuto IBM Ha gonKHOCTb
MHXeHepa. Pabotaa B KomnaHuu IBM oH ocHoBan
nabopatoputo, KoTopas 3aHMManNacb
nccnegoBaHNUEM U PA3BUTUEM TEXHOIOTUIMA 3anncu
N XPaHEHMA JaHHbIX

F—HEHMNHI, BRI TERZEN —
SHELAHR, NTIHPREEZEERANTE,
B2 R T —MILEE, RTLIEBISEI
X—dER B3, BEEIER] 1BM HEIEIT,
ZEIBMI{EHiF], e 7 — DK =, }'\5
PeitHona [)XOHCOH wﬁ@i@ﬁm it@mall.ru




IpeanocbLIKU J1Jisl MOSIBJIEHUA 0a3 TaHHbBIX
(oTmpaBHASI TOYKA)

BURE B ETRFZSH (BR)
MosiBienne daiinosbix cucrem XERSGH) H B

Maruauthble nuckn %

alexexplicit@mail.ru



IpeanocblIKM AJIs MOSABJACHUS 023 JaHHBIX
(orTmpaBHAadA TOYKA)

BIREHIRETREZE GERD
MosiBienne paiinosuix cucrem XRS5 H) H B

@aiinosas cucrema (3CHEFR L, File System) — nopsimok, ompenesiioIuii
opMar Coaep:KUMOr0 M Crocod (PU3MYECKOr0 XpaHeHUus HHEPOPMALUH,
KOTOPYI0 NPHUHATO rpynmupoBars B Bujae (anioB. KoHkperHasa ¢ainioBas
CUCTEeMAa ompeaesser pasMep uMeH (GaijioB M (KarajoroB), MAaKCUMAaJIbHbIN
BO3MOKHBIH pasmep ¢aiiia u pasaeiia, Had0op arpudyToB ¢aiiiia

Ilepas passuras (daisioas cucrema Obl1a pazpadorana pupmou |IBM nas
ee cepun System/360 B 1964 roay

X#RSG (File System, File System)
m—HAENEHRANERYEEFRES
KHRFr, &% SRR T a4

o BAEMXERGHE T XL (H Mpuvep daiitosoii
) IR, ST RIS OR A R R/ bl
, —HXHEHEIBM F 1964 £ 4H FAT X # R4

System/360 RFUF K T BB — MR HE

F i FAT - File Allocation Table «Tabnuua pasvelleHis dainos»

fs;ga_ﬁ;);;;[i(ﬂl;.];ﬂOM I'eiircom u Mapkom Maxﬂonanbza'i exex p | i C i t @ m ai | ) r u



IpeanocbLIKU J1Jisl MOSIBJIEHUA 0a3 TaHHbBIX
(oTmpaBHASI TOYKA)

uE FE HIL AT R KT GERD

Hexocrarku npuMeHeHue panjioBbIX CUCTEM ISl XPaHEHUA
1 00padoTku naHHbIX B UC:

5 SR SR ISR IFEMEFI A B BIE FKIBh S -

v’ U36LITOYHOCTbL AaHHbIX ¥IETLR U3-3a aybnvpoBaHua AaHHBLIX
B pa3Hbix annax namsaTb Ha BHELHUX 3anoOMMWHaOLWMX
yCTpOMCTBax UCNonb3yeTcs He3KOHOMHO

v/ HecornacoBaHHOCTb AaHHbIX F i A—2 YunutbiBas, 4To ogHa u
Ta Xe uHdopmMauma MoxeT pa3mMewlaTbCA B pa3HbiX cpannax,
TeXHONOrMYeckKu TAXKeno NpocneanTb 3a BHECEHUEM U3MEHEHUHN
OOHOBpPEMEHHO BO Bce dhaunnbl.

v/ 3aBUCUMOCTb CTPYKTYP AaHHbIX M NPUKNagHbIX nporpamm #1E
SN AR 3tor HepocTaTOK (hanoBbIX cUCTEM
NPMBOAUT K  3HAUYUTENbLHOMY YBefIMYEeHUI CTOMMOCTHU
COMpoOBOXAEHUA nporpamMmMmHbIX cpeacTts. MHoraa ctouMmocTb

CONPOBOXAEHNUA NPOrpaMMHbIX, CPeACTB MOXeT _QoCcTurarb
0KOMO 70 % CTOMMOCTH X pas.adsax.expﬁmt@ maill.ru




Stansr passutua b/l
ﬁ.lnﬁfiﬁm&

tan 1. ba3sbr aaHHLIX Ha 6onbwmx IBM 1960-1980 rr.
EIME . 1960-1980F KTH _LrydE =

Nonyyaemble B pe3ynbrate OUONMOTEKWN, peanuayrowme AONONHUTENbHbIE
MHAUBUAYalNbHbIe CpeAcTBa yrnpaBneHUA AaHHbIMU, ABJIAJNIUCb CYLLECTBEHHOM
YacTbio MHGPOPMALUOHHbLIX CUCTEM U MNPAKTUYECKU MOBTOPASZIMCb OT OAOHOM
CUCTEeMbI K Apyromu.

Rt FEREBIE, SEMEIIMNMITALESZIETE, RERRSGNEEZEAMES, LR
EM—TREGIHAS—TRGEEE,

CTtpemneHue Bbiaenutb U 0606WNUTb 00LWY YacTb MHPOPMALIMOHHbLIX CUCTEM,
OTBETCTBEHHYHIO 3a yrpaBrieHUe CJI0OXXHO CTPYKTYPUPOBaAHHbIMU AaHHbIMMU,
BbIJIUSIOCb B peann3auunio HOBbIX MPOrpaMMHbIX CUCTEM, Ha3BaHHbIX
Bnocneacteum Cucrtemamu Ynpasnenuna baszamu JaHHbix (CYBL), a camu
XpaHunuwa nHpopmauummn, KoTopbie padbotanu noa ynpasrieHUEM AaHHbIX
CUCTeM, Ha3biBanncb 6azamMu OaHHbIX.

FREMNBE AR EE R EW EEENGER RSN AHB TN EESH TG R5M
S - ERMABIEEFEEE RS (DBMS), UREXERGIEZET N TIENEREFEE

AE, BRNBIRE - alexexplicit@mail.ru
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tan 1. ba3sbr aaHHLIX Ha 6onbwmx IBM 1960-1980 rr.
EIME . 1960-1980F KTH _LrydE =

alexexplicit@mat.ru
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tan 1. ba3sbr aaHHLIX Ha 6onbwmx IBM 1960-1980 rr.
EIME . 1960-1980F KTH _LrydE =

B 1968 rogy komnaHus IBM pa3paboTtana nepByro NPOMbILLNIEHHYHO
CYB[: 1968 £, IBM F &R TE—1 I DBMS :
IBM IMS (Information Management System)

MmaBHbIM apxutektopom CYB][ 6bin BepH YotTc. HayaB pa6boty B IBM B 1956
roay, oH HenpepbiBHO paboTtan Hag IMS HaunHaa oT BpemeHu eée
nepBoHa4yaribHOro NPoOeKTUpPoBaHUSA BNJIOTb A0 CBOeU KOHYUHbI 4 anpensa 2009
ropa.

B 3apgauy IMS Bxoguna obpaboTtka cneundmkauum nsgenua ansa paketbl
CartypH-5 n kopabnen AnonsnoH.

B kauyecTtBe HocuTtensa uHopmaumm ncnosib3oBariaCb MarHUTHas rfieHTa, a B
KayecTBe CTPYKTYpPbl AaHHbIX — nepapxuyeckasa moaesb.

DBMS BB EZRWINZE Vern Watts, M 1956 FEFFIRTE IBM, i—EBAHF IMS Mﬁ
PRIt EZIMTF 2000 £ 4 A 4 BEH, IMS HESEMELE % '='"nu$ulﬂ
MBORE RIS - B RERIESIE - HEE ¥exIICl FU
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tan 1. ba3sbr aaHHLIX Ha 6onbwmx IBM 1960-1980 rr.
I E . 1960-1980F K& H LBz E

IMS (anra. IBM Information
Management System, cuctema
ynpasjeHusi uHgopmanuein IBM) —
CuCTreMa yipaBJICHUSA
Hepapxu4ecKUMHU 0a3aMu JTaHHbIX

AnnapartHas
nnargopma: o _
IBM System/360 alexexplicit@mad.ru
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dtan 2. HactonbHeie (desktop) CYBA 1975 - 1995 rr.
F2HrBt. 1975-1995F ARV BIBEEETH RS

3BaHMe nNepBOro MNepcoHanbHOro KOMMNbIOTEpPa MPUHAANIEXUT MoAaenu
5100 npousBoacTtBa ¢pupmbl IBM, BbinyweHHon B 1975 roay. OH Obin
Oonee KOMMNaKTHbIM, YeM M3nNHMppenmMmbl, UMen BCTPOEHHblIeé MOHMUTOP,
KfaBMaTypy U HakonuTtesib HA MarHUTHOM JeHTe, U NpeaHa3Havanca ans
peleHnsa Hay4YHO-NHXEeHEepPHbIX 3aaau.

F—BTAUHENNBRET IBM #ER 5100 B, F 1975 Fx%H., EHKX
BNEZRE RNEETREE. BEMETIRNEE, ATFERAEENIEOE,

lNMepBbIM e MaccoBbIM MEepPCOHaNbHbLIM KOMMbLIHTEPOM MNPOU3BOACTBA
dumpmbl IBM, BbinyweHHbim B 1981 rogy, ctan IBM PC mogenu 5150,
NONMOXMUBLUMU Hayano cemMencTtsy Hauboree pacnpocTpaHEéHHbIX
COBpPEMEHHbIX NepCoHaNnbHbIX KOMMNbLIOTEPOB.

IBM F 1981 FARMME—SHMEETNITAHENZ 1BM PC BE 5150, E
NER UMK AT ENRIIEE 7 Eid,

alexexplicit@mail.ru
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dtan 2. HactonbHbIe (desk‘l'op) cybl 1975 - 1995 rr.
F2HrE. 1975-1995F XN BUEEEH RS

IBM 5100 IBM 5150 PC

IBM 5150 PC - lNepBbI MaccoBbIU ne;iconanbl-lbl KoMnb

BM 5150 PC-B—B TR AHER Al XEXPIICIL Mail.ru
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dtan 2. HactonbHeie (desktop) CYBA 1975 - 1995 rr.
FE2hrBt. 1975-1995F X BIEEEH RS

Cnpoc Ha pa3BuTble YyAOOHble nporpamMmbl O0OOpPabOTKM [AaHHbIX 3acTaBnsAn
NOCTaBLMKOB MporpaMMHOro obGecneyeHUs MOCTaBfIAiTb BCe HOBbLIE CUCTEMbI,
KOTopble MPUHATO Ha3biBaTb HacTonbHbIMU (desktop) CYBA.
MEERAFPREFSFEAIEEFNFERKEBERGHNBREFABEM AL, XERGBBEMAER
DBMS,

Hannune Ha pbiHKe Oonbuworo uyucna CYB[, BbInonHAWMUX cxoaHble (YyHKUUM,
notrpe6oBano pa3paboTKu MeToAOB I3KCNOpTa, MMMNOPTA U OTKPbITbIX dopmaToB
XpaHeHUA AaHHbIX. Tak nosBMNUCb nepBble Kommepuveckne CYB[l ¢ pensaunoHHOM
MoAernblo AaHHbIX

min EFERENITELUINERN DBMS, FEFASH., SATABRBAFHEEENGZE,
F— 1T HARZRIIEEENFHW DBMS si2X# EIMAY,

B 80-x rogax Obinu co3gaHbl pas3fiuvyHble KOMMepyeckue pensiuMoHHble CYB[ -
Hanpumep, DB2 unu SQL/DS kopnopauuum IBM, Oracle v ap. bonbwuHcTtBo CYB[
MUMenn pasBUTbIM U YAOOHbLIA nNoONb30BaTesfIbCKUN UHTepcenc, npeanararoLLnm
WHTEPaKTUBHbLIN pexum paboTbl ¢ Bll, kKak B pamkax onucaHusa B[, Tak u B pamkax
NPOeKTUPOBaHMS 3arnpocoB.

# 80 £, IETEZMWEWR% DBMS—FItN, B IBM 447, Oracle %#) DB2 5
SQL/DS, XZ# DBMS MA—IMRAXBAEMAFRE, RESHIEERGWER, AE

R BRI fTEI’J*IZm*l]1’E?9§i’eﬂi§i+ﬂ’9—*é’7lexexpIiCit@ maill.ru




Stansr passutua b/l

ﬁ.in}%}:ﬁm&
dtan 2. HactonbHeie (desktop) CYBA 1975 - 1995 rr.
FE2MB. 1975-1995F 8RN HBBESE RS

nasHoe orpaHuveHue npu pabote ¢ HacTtonbHEIMU CYB[l HaknaabiBanoCh
MOHOMOMBHLIM AOCTYNOM (OAHOMOMNb3OBATENbCKUM pPexXuUM), MOCKOSbKY
nepsoe Bpemsa MepcoHasbHbIe KOMMbLOTEpPLI He O6bINM NOAKMFOYEeHBI K

BbIMUCIUTENbHLIM ceTaM. basbl AaHHBIX Ha HUX co3AaaBanNUCbL ANA pG6OTbI
OAHOro nonb3osartens.

EFASE DBMS FFHIEERFIZM G5 (BHPHEA) , EAENAHE
PRREZRIVIENMNSG . ENREEERN 7P IT/ERREK.

710 nmpodIema
Desktop - Tonbko 0AHONONb30BATENBLCKUIA pexum / iX % 5
7] R

LRt alexexplicit@mail.ru
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dtan 3. PacnpeaeneHHbre 6a3br AaHHbLIX 1985-.. rr

F=PrBt. afmAIEAE1985- ...

Tpetunn 3tan pa3sutua CYB[] cBA3bLIBalOT C pacnpocTpaHeHUeM NoKanbHbIX U
rmoodarnbHbIX KOMNbIOTEPHbIX ceTen. [NosiBreHne ceT UHTEpPHET.

DBMS KEME=MERSAMEXITENMNENEEETR,. BERMNAILIN

Ha cerogHsAWHNN AeHb TPeTUN 3Tan MOXHO CYMTaTb He3aBEpPLUEHHbIM.
TpeTuu 3Ttan ewie NpPoAoIHKaeTCA.

4R, B=HBTLIANSRER, EZMERDERTEH,

K aTomy aTtany MOXXHO OTHeCTU pa3paboTKy psifa CTaHOAPTOB B paMKax f3blKOB
ONMUCaHUA U MaHUNYNNPOBaHUA AAHHbIMM:

SQL-89, SQL-92, SQL-99, SQL:2003, SQL:2006, SQL:2008

XM E B EEEAMEGRIRFIESELREATIE —LE45E | SQL-89, SQL-92, SQL-
99, SQL : 2003, SQL : 2006, SQL : 2008

NMpeactaButenamm coBpemMmeHHbiX CYB][] MOXHO cuuTtaTb cepBepbl 6a3 AaHHbIX
Oracle, MS SQL, Informix, DB2, MySQL wn gpyrue.

A% DBS MR EATLUNBRERHSE Precien UG TFEDIN ST rU
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ﬁ.in}%}:ﬁm&
dtan 3. PacnpepeneHHbre 6asbr aaHHLIX 1985-.. rr.

F=PrBt. afmAIEAE1985- ...

Tpetun atan pa3sutua CYB[l cBA3bIBalOT C pacnpocTpaHeHUeM JoKanbHbIX
U rnobaribHbIX KOMMbLIOTEPHbLIX CEeTEeMN.

DBMS ARHFE=HESAMMEIKITENMENERFETR

THENLM 2%
7% 3 [ 2% EBRM %%

BBk

alexexplicit@mail.ru
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MR AT R R
PE3FOME #=

Uctopusa passutua 6a3 aaHHbIX HacuuTeiBaeT 6onee 60 ner.

HiEER KRR L CH60SEMT L.

YcnoeHo BbIAenalroT Tpu 3tana. Tlpy 3TOM mexay HUMU Het
KEeCTKUX  BpeMeHHLIX  OrpaHu4eHuM,  3Tanbl  MJIGBHO
nepexoaunu U3 OQHOrO B ApPYroM U  CyLLeCTBOBASU
napannenbHo:

BERA=ZATHER. R, ETZEEES ™R ERS, Bk
M—A B R —F iR d H AT

tan 1. ba3br aaHHBLIX Ha 6onbwmx IBM 1960-1980 rr.
3tan 2. HactonbHeie (desktop) CYBA  1975-1995 rr.

dtan 3. PacnpepeneHHsbie 6a3br aaHHbIX 1985-.. rr.

BBt 1. KRB EDL R EEEE 1960-1980,

15 3 AARER 196500 alexexplicit@mail.ru
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Bonpocnkir:
Hanumure 1Ba OCHOBHBIX CIIOC0O0A IPUMEHEHHUS
IBM?
Yto Takoe (pansioBasi cucrema?
Hanuiuure HEIOCTATKHA MPUMEHEHUE (harI0BbIX
CUCTEM
Kakue ObLIM NpeanochbLIKM (OTIPABHAA TOYKA) 1JI
nosiBJaeHus 0a3 JTaHHBLIX?
OnuiuuTe nepBbiil dTAN PA3BUTUS 023 JaHHBIX
OnuiuuTe BTOPOM 3Tan pa3BUTHA 023 TaHHbIX
OnuiuuTe TpeTH 3TAN Pa3sBUTUA 043 JAHHBIX
Kakue ObIBAOT KOMIILIOTEPHbIE CeTH (NMIPUBEIUTE
npuMepbl)?
Kakoe riiaBHoe orpaHM4eHue npu paoore ¢

HacTOabHBIME CYB/I? a|exexp| ICIt@ mauil.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHATHe 3
E=15

Tema: Knaccudpukauma 6as
AaHHbIX

El: BEREDR

alexexplicit@mail.ru



Kiaaccudukauus 0a3 1aHHBIX

s FE 2R

Boiensior cienyoiire OCHOBHBIE KJIaCCH(PUKAIMOHHBIC TPU3HAKK 0a3 TaHHBIX:

MRS IS E
1 R I RO 5. BT AR =

1. ITo xapaktepy XpaHuMou HHGOPMAITUH: 5. [To ¢hopme coOOCTBEHHOCTH:
- (hakrorpapuueckue; - 5L - rocymapcrBennsle; - KA
- IOKyMEHTallbHBIE. - Z032F, - YaCTHBIC, - AR
2. I H AT - - IAYHBIE. - T AH,
2. ITo crmocoOy XxpaHeHUs TaHHBIX:
- IIEHTPAJIN30BAHHEIE] - g%, 6. IRIEIZ T 1HIOIANORF
- pacrpencaEHHbIE. - A 6. Ilo ycroBusM mpegOCTaBICHUS
3. RFT RS R gy 35 Y n0CTyma:
3. [1o Tumy ucnonb3yemMoi MoJeIu JaHHBIX: - IUIaTHBIE; - BHIHENY;
- HEpapXMYECKue; _ 432 - - Oecriataele; - HH;
- CETEBEIC; - W
- pelAIMOHHBIE. - X F 7. 5 17 10] PRI
4. 3P 7. I1o OrpaHrYEHHIO JOCTYIIA:
4. TTo KOITMYECTBY IOIH30BATEIEH: - OOIIEIOCTYITHBIE; ~FHEIRA ;
- mepcoHanbHbIe (HacTompHbIe); - A (£M@E) - C O'PaHUYCHHBIM JOCTYIIOM; A0SR ;
- YPOBHSI paboueii TPYIIIIH; - ITHEAmMLA

i 5 L M
eenmib wemmpimsi -~ A, alexexplicit@mail.ru



I1o xapakTepy XpaHUMOHU HH(POPMALINHA

)

I8 - fs B TR

ba3bl TaHHBIX

pakTorpadpuueckue

Y 351—‘—

BERAXATRBXNRAEE
B, LT REEXWENEN,

CO/IepIKaT sl KpaTKHe cBeeHus1 00
OIMHChIBaeéMbIX 0OBEKTax,
Tpe/ICTaB/IeHHbIe
B CTPOTO OIpeje/ieHHOM (opMare.

£

B B/l 616/110TeKH 0 K&K 40H KHUTe XpaHATCH
onbmiorpaduye ckie cBeJeHUA: IO/ U30aHNA,
aBTOp, Ha3BaHHWe U Ip. Pa3ymeeTcq TeKCT KHUTH
B Heli cofiepiKaTbcA He Oy/eT.

B B/l otp/1a KaapoB yupex geHUS XPaHAT C
aHKeTHBIe JaHHbIe COTPYIHUKOB: (haMIIus,
HUMs, OTYeCTBO; TOZ, M Me CTO POXKAeHHA.

JAOKYMEHTAJIbHbIE

BESMWIRENZER X

X, B - BF - ZHRE,

CO/IePIKUT OOIIMPHYIO WH(OpPMaIHIo
CamMoro pa3HOro THIIA: TeKCTOBYIO,
rpaduuecKyro, 3By KOBYIO,

MY IbT UM e/THHH Y 10.

B/], coBpeMeHHO# My3BbIKH MOKeT CO/IepXkaTh
TeKCThI U HOTHI I1e CeH, OMorpaduueckyo u
TBOPYECKYIO CIIPAaBOYHYIO MH( OPMALIIO O
KOMITO3UTOpPaX, I103Tax, UCTIOTHUATEIAX,
¢ororpadguu aBTOPOB, 3BYKOBBIE 3aITHCH,
BH/IP OK/TUITBL

o | GRERpIT DT

l.ru



I1o xapakTepy XpaHUMOHU HH(POPMALINHA

I8 - fs B TR

ba3nl 1aHHBIX

AR IR
BHREE E///
dakrorpaduueckue
N ZE 1 | X FE D
'PACMUCAHUE OBWXEHUS = HOK}’MeH TAJIb HbI@
ANEKTPUYEK |
Ha MockBy :

X - NokymeHT

07:00 | exegHeBHO

07:15 | exeOQHEeBHO
07:25 | exenHer: EC ‘
07:55 e>+<e,qulj 1M

08:15 exenHer —

ZESE - dakr - - g

o alexexplicit@maillrd

— —_—




I1o crioco0y XxpaHeHMs JAHHBIX

BERMEF T 2

—

SR EREE

\

SRR

[IEHTPAJIM30BAHHBIE ~ PACTIPEJEJTEHHBIE

HenrpanmusoBannasa b/l —
b/l, koTopasi XpaHUTCH Ha
O0/THOM KOMIIbIOTEpE

SR BEEF -
HIEEFREE—aITENL

Pacnpenenénnas b/l —
Pa3JIMYHbIE YACTH OAHOH
b/l XpaHATCA HA MHOXKECTBE
KOMIILIOTEPOB,
00beIMHEHHBIX MEKIY

CO000M CeThIO

DI BIEE - —
TR ER AR R D FEE BT N 4T

IIpumep: undopmanust B ceru Internet,

/ EENZaEN L

=~ @ www

00beaMHEHHAsA nayTnnﬁle\MEMpl |C|t@?ﬁe§if r'u




I1o cmoco0y XpaHeHHUs JAHHbIX
BORME T 2
ba3n1 1aHHBIX

S chst iR / \ SRR

HEeHTPaJIN30BaHHDBIC paciipeaeJicHHbIe

— pa3JIUYIHBIE YACTH OJTHOM
BJl xpausTcs Ha
MHOKECTBE KOMIIBIOTEPOB,
00BbeIUHEHHBIX MEKIY
c000M CeThIo.

- BJ1 xpaunTca Ha
OJTHOM KOMIIBIOTEPE

IIpumep: Bcemuprnas

naymurna WWW
. oaHEE-—
'/ \~ T HEENABRD 7
~ fif 7 3R I N 45 I IRV
airgfl L

[EEEFE ERRY

5p BRI - ~ -
BRI — A S L alexexpmeit@briail.ru



I1o THNY MCITOJIb3yeMON MOACJIN JTAHHBIX

3

XREBHEE

| BE P Y SR 2

EXREIFEE

LITJHHHOHHHE;

‘\\\\\*

[ HEPEJIALIMOHHDLIE J

v

Pensinmonnoi (0T aHIVIMACKOIO
cjoBa relation — oTHoIIeHHE)
Ha3biBaeTrcHa b/l, conep:xamas
HH(pOPMAIMIO, OPTAHU30BAHHYIO ¢
euoe NPAMOY20-1bHbIX madIuy,
CBSI3AHHBIX MEK/Y COOO0M.

K Z CREZ Hidrelation) #2&
— R, HHPes DT
—REIFEIEREERALTER

HUEPAPXWYECKAASA
PEBURE

CETEBASA
SR E

Uepapxuueckoin Ha3biBaeTcsa b/,
B KOTOpPO# UH(popMauus
yIHOpsiI0YeHAa CJAeAyHIINM

06pa30M: OMH TeMEHT 3aIHCH
CYHMTAETCH IVIABHBIM, OCTAJIbHbIE —
nogunHEéHHbIMU. Mepapxuyeckyro
B/l o0pa3yiot daiisioBas cucrema -
Ha JMCKe, POI0BOe
reHeaIorn4eckoe JaepeBo

5 B FERR A B TR
BURIBHREE: — MO TE A A

e B2, HRINAERE NE. o

AR St

CeTeBoli Ha3bIBaETCS
b/, B koTOpPOH K
BEPTUKAJIbHBIM
HepapxXu4ecKuM

CBSI3SIM
100aBJISIIOTCS
rOPM30HTAJIbHbIE
CBSI3H.

X 25 Kgis ERR 9 RiaK
SRR T 0 21 2 BLR

_éﬁ%%ﬁﬁfo




Uepapxuuyeckass Moaeb JaHHBIX

5 =R

NEHREEZ RGN (W) BN —HEIE,
Uepapxu4yeckas — 3TO HAbOop AaHHbIX B BUAE (opens
MHOroypoBHEBOW CTPYKTYpbI (AepeBa).

2 MR A @ PaGounii

CTOJ

WindowsX {4 % 5t

> Mou @ Moii \;} CeTeBoe
/" pokymeHTH =7 komnbloTep — OKpyXeHue

Y Y

2 © # 4 © 9 ©

-
yLIerHMKVI. aHus PMI:yHKI/I

ICIt@mall.ru

Mos Mown Mown

A: C;, D
My3blKa  PUCYHKMW  Bujeo3anncu alexexp




Hepapxuuyeckass Moaeb JaHHBIX

ﬁl%ﬁiiré KOpeHb

p 2 Windows X 4% 4t 73]
[epeBo Mnanok:

Owvck C:
DOoKYMEHTbI | doTo | Bupeo
2010 | 2011 | 2012 |

Uepapxuyeckue 6a3bl OaGHHbLIX — 3TO Camasa NepBaa MOAeNb NPeAcTaBleHUA AaHHbIX, B
KOTOPOW BcCe 3anucu 6asbl AaHHbIX NPeacTaB/ieHbl B BUAE AepeBa, C COOTHOLIEHUEM
NpeaoK-NOTOMOK.

@PaKTUYECKN AaHHbIe OTHOLWEHNA PeanmsyloTca B BUAE YKa3aTeNen Ha NpeaKkoB U NOTOMKOB,
COAEPKALLMXCA B CAMOM 3aMNnCK.

0 JEBHE R e o B R S, o e Bl Rl AR R s, B ek



Hepapxuueckasi MOAEIb JAaHHbIX

5 ERE

ER=0

X E— IR LS

alexexplicit@mail.ru



Hepapxuuyeckass Moaeb JaHHBIX

7 B8R E
(=

AL =
57 [Rowraren | [ opnye | [ eoses ﬁ

27 I'NN /7 TN\

3anucu

B
ossen | [ Rownue pain
77 % N 2

TakaAa mogenb npeactaBneHUA AaHHbIX CBA3aHA C TeM, YTO Ha PaHHMX 3Tanax, 6a3bl AaHHbIX 4aCTO
MCnosib3oBa/iMCb A1A NAaHUPOBAHUA MPOMN3BOACTBEHHOIO MpoLuecca. KaxXgoe BblNyCKaemoe usgesine
COCTOUT U3 Y308, Ka)K,CI,bIr/'I y3en U3 ,u,eTaneﬁ nT.A.

na Toro, YTOObI 3HaTb CKONbKO p,eTaneVl KaXX4oro snaa Hago 3aka3atb, CTPOU/NOCb AePEBO. nOCKOﬂbe
CMUCOK COCTaBHbIX YacTen n3genna npeacraBaan coboi AepeBo, TO 4114 ero XxpaHeHunA B 6a3e AaHHDbIX
Hanaydlwmnm o6pa30M nogaxoaunna nepapxmyecraa mogesib opraHn3aunn gaHHbIX.

ﬁﬁﬁﬁ%ﬁﬁﬂ%ﬁ?ﬁﬁ%%&,%ﬁﬁ%ﬁﬁg%ﬂﬂi?fﬁ“ﬁﬁUﬁ%?ﬁ%ﬁ#

A, BEAER R A RSES . N T RTE RS L7¢ *\ﬂ
PR SRE —ERA, [RL g R R A SR Y zggg g; g ITﬁﬁ”FﬁU

I
=



CeTeBast MOJEJb TAHHBIX

2% B I

CeteBas B[] — 310 Habop y3noB, B KOTOPbIX KaXXAbl MOXET

ObITb CBA3aH C Ka)kabIlM (cxema gopor EHIRER—ATIR - B
>I<Ll ( Aop )’E:/PA%‘BTMET&IJ’E/N\

(BRZE)




CeTeBaﬂ MOIleJIB TAHHBIX

%IJEEF'

Cetesble bl — B/, ABnawowmecs
obobuweHnem wunepapxmyeckon bJ 3a cuer
aonyuieHna obbektoB umetowmx bonee 1-ro [ RS &0
npeaka.

PasHuMua Mmexay urepapxmyecKomu

o x 53
MOAENbI0 AaHHbIX N CETEBOM COCTOUT B TOM, ¥ L
YTO B MEPaAPXMYECKUX CTPYKTypax 3anucb
«MOTOMOK» AO/I}KHA UMETb B TOYHOCTU OQHOMO 4

npeAKka, a B CETEBOW CTPYKType AaHHbIX Yy

«MNOTOMKa» MOeT MMeTbCcA Atboe u4ncno e

«MNPeaKoB». SRR ]
Ha cBasu mexay obbektamu B

ceTeBbIX MOAENAX AaHHbIX HE HaK/aAblBaeTCs

HUKAKUX OrPaHNYEHUN.

NEHEE - BFRIRNREAEY 1 M, B2 5 EEUEERNZEBEEE.
PEHEREEENNSHREERE ZBNXIET - EREENP - FICRONEHEE—
B, MAEMBSEIREHP ?185?:7%%& HERIET

mERERL SR ZRORERARE. glaxexplicit@mail.ru



CeTeBaﬂ MOIleJIB TAHHBIX

%IJEEF'

HepoctaTKu ceteBoit moaenu

PR BT SR

HepocTtaTkom ceTeBoM Mmoaenm A AR 5% 510
OAHHbIX ABNAETCA BbICOKAA C/IOXKHOCTb MU
eCTKOCTb cxembl bJ[l, nocTpoeHHOM Ha ee
OCHOBE, TMOCKO/NbKY JOTMKa npoueaypbl 1+ L
BbIDOPKM AaHHbIX 33aBUCUT OT (PU3NYECKOM
OpraHM3auum 3TUX AaHHbIX, TO 3Ta MOAENb 2y 4
(ceTeBasn) He ABNAeTCA NO/IHOCTbIO :
HEe3aBMCMMOW OT MPUNOKEHUA.

Apyrumm CN0BaMM, ecnu FH A

Heobxo4ANMO U3MEHUTb CTPYKTYPY AQHHbIX, TO
HY>HO U3MEHUTb U MPUNOXKEHME.

MELBIRREANIR RS2 EEEM CROBERES ZNERMEMNIES - BT EUERI
NENZERH TXEHIERYIEAELR - XD (NS ) REAFAZSTEIRUT TN -
maEi - MRFBEARZIREY - PBANREFRTMHILE,

alexexplicit@mail.ru



CeTeBast MOJEJb TAHHBIX

P 235 S 4 F2

CeteBon Bl daktnyeckm sasnaetca BcemupHaa [laytMHa [hobanbHoOM
KomnbtoTepHou ceTn — HTepHET.
[UNnepccbiNKM  CBA3bIBAKOT  COTHU  MWIJIMOHOB  AOKYMEHTOB B eAuHYIo
pacnpegeneHHyto cetesyto b/ W 28 U 3E = SE PR _E @ 2 KT EAN NS 7Y 5 45N — — BB,
B EREUON XEEER — o NS BHEEF

alexexplicit@mail.ru



PeassmuoHHas MoaeJIb TaHHBIX

RABIEHEA

darap PpaHk Kogpn (1923 Edgar Frank Codd (1923 -2003) &
-2003) — GPUTAHCKUN YUYEHDBIN, —UREMPFR, HMHITAERE

‘ pPa6oTbl KOTOPOro 3as/1I0XKWU/IN T%%*ﬁ&?@ﬁﬁﬁl’em%ﬁﬂjo_
OCHOBbI TEOPUM PENALMOHHLIX 6a3 ﬁggeﬁ} Jiifgg:gfatzgal
AAHHbIX. Data Banks, X#IANERZH
B 1970 nspan paéorty «A ERAEE—SEE,

Relational Model of Data for
Large Shared Data Banks»,
KOTOpas cuuTaeTcsi NepBon
paboTom no peniiLMoOHHOW Moae v
NaHHbIX.

PenaymoHHaa moaenb b6bina npepnoxeHa B 1969 roay cotpyaHukom eupmol IBM E. @. Kogaom
(Or. E. P. Codd), n3BectHbiM uccnegoBatenem B 06s1acty 6a3 gaHHbIX. BnepBble OCHOBHbIE KOHLUENL MU 3TON
mopaenun 6bian onybamkoaHbl B 1970 roay.

Habop cpeacts gna ynpasneHUa penaymoHHbIMM 6a3ammn AaHHbIX Ha3blBAeTCA PenAuMOHHON
cuctemor ynpasneHus 6asamu aaHHbix (PCYB[). PensumoHHas cuctema ynpaBaeHus 6a3amu AaHHbIX
MOXKET CoAepaTb YTUAUTbI, NPUNOXKEHUA, CEPBUCLI, BUBINOTEKN, CPEACTBA CO34aHUA MPUNOKEHUN U
Apyrve KOMMOHEHTbI.

—HH TE B R EIE B L ERRON R KBRS TR S (RDBMS).  pk 2%l 28 3 & 4 nd PA AL 57
SRR BRI, MRS FE. mwggéﬁ@x%pﬁcﬁ@mal dU



PeassmuoHHas MoaeJIb TaHHBIX

RABIEHEA

1970-e rr. 3. Koan, aHrn. relation — oTHOLLEHWMe.
XRBFEBEZ—HERENER  FREFABEXLER ZEREIIEE (RR)
PensuynoHHaa 6as3a gaHHbIX — 3TO HAbop NPoCTbIX Tabuu,

MeXay KOTOPbIMM YCTaHOB/IEHbl CBSA3M (OTHOLLEHMUS) C
NOMOLLbIO YNC/OBbIX KO/IOB.

‘ir

N3roroBurenu
NMpoaaBLbl Mpanc-nucr G Kog
Kop, /‘@ Kog 3anucu Ha3zBaHue
HasBaHue Ko npojasua CTpaHa
Appec Koa nsrotosutens CaiT
TenegoH ' Kog ToBapa
Caut Ko moaenu ]
LleHa \- Mopaenu
ToBapbl ? Kon
g ::Oﬂ Ha3zBaHve
asBaHue T :
alexexpligg@maillr

U



PeassmuoHHas MoaeJIb TaHHBIX

RATIERE

DREEHER S MUREN 214 S a . :
=y 2 R M5, qufaé*ﬁ;éw%%fg%%xphmt@ maull.ru



PeassmuoHHas MoaeJIb TaHHBIX
1A :I
REBBIEREY  sruwpmrnrsrzes

OCHOBHOH 3A€MEHT
peAsuHoHHOH BJl — TabAnua

. x-ELRAGNERRE
Zx » Tabnuya — undpopManMoOHHAas MOIETb PealbHOI CHCTEMBI.

AR » Kaxkmaas Ta0IHIA T0KHA MMETh CBOE UMA. S51E0/EE00ES
iDF: > 3anuce —3To cTpOKa TAOIMIBL. 103 /& /AT
. ZICRAIARA - MEENENES
I > 3anuco CONEPKUT ungopmayuio 06 OAHOM KOHKPEMHOM 00beKme.
&g, » ITone — 3o cronden Tadauubl. % & 3= B 5
’ ) B RN SRR LT
siild; > Ilone comep:KUT onpeneaéHHbIe Xapakmepucmuku 00beKTOoB.

ICE | 3AMUCE | —>

exexplicit@mail.ru




Bonpocnkir:

=

Hanummure 0CHOBHBIC KJIACCH(PUKALIMOHHBIE
NMPU3HAKHU 043 JaHHBIX

Yto Takoe pakrorpapuuyeckue 0a3bl JaHHBIX?
YT0 Takoe J0KyMeHTaJIbHbIE 0a3bl JAHHbIX?
Y10 Takoe HeHTPAJIU30BAHHbIE 0a3bl JAHHBIX?
YT10 Takoe pacnpenaeseHHbIe 0a3bl JAHHBIX?
Yto Takoe uepapxmyeckas MoJaeJ b JAHHbIX?
Yt10 Takoe cereBasi MOA€eJb JAHHBIX?

YT0 Takoe peassunoOHHAsA MOAEIb JAHHbIX?
YT0 Takoe moJjie v 3anuch B Tadauie?

10 K10 pazpatdoraJj pejsiiMOHHYI0 MOA€EJIb JAHHBIX?

e 1O Ol = OF N

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHAaTHe 4
<4

Tema: OCHOBHbI@ KOMMOHEHTbI U
apxutektypa CYb[

FRE: BEETERGHEEAN
TR R G5

alexexplicit@mail.ru



OcHoBHbIe KOMIIOHEHTHI CYDB/I
HIEEEH RS EEHRE

BIREEBERAAN

ik Bt Bt AP

CYB/ siBnsieTca cneymannanpoBaHHbIM NporpaMMHbIM obecrneyveHunem,

KOTOpoe npeaHa3sHayeHo aAnsa obecnevyeHns adp@eKTUBHOro A0CTyna K
6a3e AaHHbIX

DBMS CHURPEEFHLAL) f&—Fh & I THEIE, B 7E SR B BOHE e 1 2 )
alexexplicit@mail.ru



OcHoBHbIe KOMIIOHEHTHI CYDB/I

BEFEEE RGN EZH SR

HIEEEEARAENT

i BE R AP

NTTT——

/ HaHHbIe - amo HauboJsiee 8aKHbIU KomMroHeHm CYB/[] \

Ba3sa daHHbIXx codepxum: pabo4yue OaHHbIe U MemadaHHbIe (UHhopMayuro 0 cmpyKkmype
OaHHbIX).

B CYB/[ domxHa obecnedyueambcsi UHMe2payusi OaHHbIX U pa3desisieMoCcmb OaHHbIX

Uumeepayusi QaHHbIX — 803MOXXHOCMb npedcmasumb 6a3y 0aHHbIX Kak 06beOuHeHue
HeCKOJIbKUX omoesibHbIXx (haliszioe OaHHbIX

Pa3densieMocmb OaHHbLIX — 603MOXXHOCMb UCMOJ/1Ib308aHUsI HECKOJILKUMU MOJ1Ib308amesissMu
omoesibHbIX 3JIeMEeHMOo8, XpaHUMbIX 8 6a3e OaHHbIX. /

BAE & DBMS e B A Bl o B FE AL 5. B R A e e (R TRIRSMRIE B
DBMS A2 AR £ 4 28 AN 258 mT o = 4k

S - Mﬂ)ﬁmasm\www&wa@ﬂié\a@ﬁaﬁ| exexp | ICIt@ mail.ru

Hys 3L TR TR e s 2 > F P A E 5008 o P i BT =R




OcHoBHBICe KOMIIOHEeHTHI CYDH

T =

Hanpumep «1aHHBIX)
/laHHbIE 0 HAPYIIEHUAX
IPABUJ JOPOKHOIO ABHKEHUSA
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OcHoBHbIe KOMIIOHEHTHI CYDB/I

BoE R B B R SR R H R

HIEEEE RSB

}

2iE HE 4

/AnnapaTHoe obecne4yeHue (aHasn. Hardware) — KOMNbIOTEPHbIE \
KOMMMNEKTYILLNE, SNEKTPOHHLIE U MeXaHU4Yeckne Yactm 9BM, Hanpumep:

Hakonumenu ons xpaHeHuUs uHgopmauyuu (Kecmkue OUCKU) eMecme ¢
MoodcoedUHeHHbIMU ycmpoucmeamu 88o0a-8bi800a, KOHmMporsiepamu
ycmpoucme, KaHarnamMmu egoda-8bigoda u m.o0.

[lpoueccop unu rpoueccopbl BMeECME ¢ OCHOBHOU NamMsmbio, Komopasi
\ ucrionib3yemcsi 0511 Mo00epXXKKU pabomel rnpospammHo20 obecriedeHus
cucmemabl /

i - et - rsnse g ese xplicit@mail.ru

RAIEZE ~ RAM. MIZEs,




OcHoBHbIe KOMIIOHEHTHI CYDB/I

BEFEEE ARG EZH SR

alexexplicit@mail.ru



OcHoBHbIe KOMIIOHEHTHI CYDB/I

BEFEEE RGN EZH SR

BIEEEERJAHNG

i BE R AP

T

/ﬂpoapaMMHoe obecneyeHue CYB/[] - ato ancnetyep 6a3bl AaHHbIX (database manager), nnm \
cucTtema ynpasneHunsa 6asamu gaHHbix CYB/[ (database management system(DBMS)).

lMpoezpammHoe ob6ecnevyeHue CYB/[ - 370 KOMMNIEKC NPOrpaMm, NO3BONSAHOLLMX
cosaaTtb 6a3y AaHHbIX (B) 1 MmaHunynnpoBaTb AaHHbIMUK (BCTaBMATb, OOHOBNATL, yAansTb U

BblOMpaTh).
B npozpammHoe obecneyeHue CYB/[ exo0sm: yTunutbl, cpeactsa pa3paboTku NpUnoxXeHun,
K CpecTBa NPOEKTUPOBaHUSA, reHepaTopbl OTYETOB U [pyrue. /

BIRER 2R IRESE R EUEEEIE 25 (DBMS),

S SR L L by RS S BB GITAI Tl



OcHoBHbIe KOMIIOHEHTHI CYDB/I

BEFEEE ARG EZH SR

alexexplicit@mail.ru



OcHoBHbIe KOMIIOHEHTHI CYDB/I

BEFEEE ARG EZH SR

i BE R AP

_—/

/Pasnuqafom yembipe 2pynnbi MNosib3oeamerieu: EEAEPA - )
- aOMUHUcmpamopsb! 0aHHbIX U 6a3 OaHHbIX; - MBI ESEA
- pa3pabomyuku 6a3 0aHHbIX; -BIEEAEANG ;
- aHasIUMUK GaHHbIX; - BT ;
Kkouequle nosib3oeamernu; - ZmAF, /

alexexplicit@mail.ru



OcHoBHbIe KOMIIOHEHTHI CYDB/I

BEFEEE RGN EZH SR

AP
KoHeyHble nonb3oeamenu — amo me, padu ;k& *E ﬁj\ *ﬁ' Wﬁ
Komopbix paspaGambleaemCH 6a3a 0aHHbIX
(Data Analyst) M
¥ 3anpoc eTagaHHble
>
[MpunoxeHne JJ CyYba <«
PesynbTar
Bbasa paHHbIX
Ul
GUI J
KoHeuHbIN
nonb3oBaTesb AgmuHuctpatop b
(End User) (DBA)
= 14 PaspaboTtumnk . _
RARF (developer) ITHAR

#28  alexexplicit@mail.ru



TpexypOBHeBaﬂ apxurekrypa CYbB/]
BREEEHRGAN =R REN

KoHuenuua TpexypoBHeBou apxutekTtypbl CYB/[]
Bl e 3 R G = BN RE M BN
BaxkHenwnm acnektom passutmna CYB/ ctana naea otaeneHus 10rM4eckom CTPYKTYPbI U
MAHUMYNNPOBAHMA AAaHHbIMUM C TOYKM 3PEHMA NONb30BaTENA OT PU3NYECKOrO
npeacTassieHUsa B KOmnbloTepe. [porpammebl Nosib3oBaTeNA He A0XHbI BANATb Ha
dunsnyeckoe pasmelLeHme AaHHbIX HA HOCUTENAX.

B npouecce HayyHbIX NCCef0BaHUN, NMOCBALWEHHbIX TOMY, KAaK MMEHHO A0MXKHA ObITb
yctpoeHa CYB/[, npegnarannce pasnmyHble cnocobol peanmnsaumnm. Cambim
YKM3HECNOCOOHbIM M3 HMX OKa3a/laCb NpeaioXeHHaA aMepPUKAHCKMM KOMUTETOM MO
ctaHgapTusaunm ANSI (American National Standards Institute) TpexypoBHeBas
cuctema opranmsaumm bl (1978)

B coOTBETCTBMM C NPUHATOM KOHLENUMEN BblAENAKOT TPU YPOBHA abcTpakumm

npeAcTaB/leHUA AaHHbIX

1. BHEWHUN - TOYKa 3peHUs Ha 6a3y NPUIOKEHUIN U NONb30BaTE/NEN

2. KoHuenTtyanbHbIN - 06Wmi BUA, 06beANHAIOLLUA TOYKM 3PEHNA BCEX
NPUNOXKEHUIN, OTOOparkeHMe BHELIHEro YPOBHA Ha BHYTPEHHMUI YPOBEHD.
KoHuenTyaNbHbIN YPOBEHb OTParkaeT 0606LLEHHYIO MoAenb NpeamMeTHON obnactm

Y s SRR R B PT E @ ail. ru



TpexypoBHeBas apxurekrypa CYb/]
BREEERGH =R REH

KoHuenuua TpexypoBHeBOi apxuteKTypbl CYB/,

B PSRRI =B RS

S ER 7K TE BHeLWwH M ypoBeHb

BE=H

KoHuenTyanbHbIN
YpOBEHb

BHYTPEHHUIN YPOBEHb

TpexypoBHeEBas apxXUTEKTypa No3BonseT obecneynTb
He3a8ucuUMocmeo XPAHUMBbIX OQHHbIX oT
MCMNOJIb3YHOLWMUX UX NPOTrPaMM.

AamuHuctpatop b moxeT npu HeobxoammocTm
nepenncaTb XpaHUMble AaHHble Ha Apyrue HocuTenu
MHPOPMALMM U pPeopraHmM3oBaTb UX CTPYKTYpY,
U3MEHUB NINLLb BHYTPEHHIO MoAeNb AaHHDbIX.

AIMUHUCTPATOP MOXET MOAKNAIUYUTL K CcUcTeme
Nntoboe YMcno HOBbIX MNONb30BaTENEN (MPUNOIKEHWUI),
AOMNONHMB, €CIN HAA0, KOHLUENTYa/IbHYI0 MOAENb.

YKasaHHble U3MEHeHWA He OyayT 3ameuyeHbl
CYLLECTBYIOLWMMMU NoNb30BaTENSAMMU CUCTEMBbI.
CnepoBaTtesnbHO, HEe3aBUCMMOCTb OAHHbIX
obecneymBaeT BO3MOKHOCTb Pa3BUTMA cucTeMbl 6a3
AAHHbIX 6e3 paspyLleHun CYLLECTBYIOLLUNX
NPUNOXKEHUN.

alexexplicit@mail.ru



TpexypoBHeBas apxurekrypa CYb/]

BIE e

S EB 7K BHewHuit yposeHb

a2 KoHuenTyanbHbIN
YpPOBEeHb

A= BHYTPEHHUN YPOBEHb

H ARG =R IERG

BHewHui1 yposeHb FFER/K I

Ha BHewwHem ypoBHe MoNb30BaTeNN U NPUSIONKEHMUA
BOCMNPUHUMAIOT AaHHble, rAe OTAEeNbHble Tpynnbl
nosb3oBaTefien  MMeT CBOe  NpeAcTaB/eHue
nonb3osartena (MNM) Ha 6a3y AaHHbIX.

Ka)kabih nonb3oBatenb (MPUNOMKEHUE) BUAUT U
obpabaTtbiBaeT TONbKO Te [AaHHble, KOTOpble
HEobXOAUMbI  MMEHHO  3TOMY  MPUIOXKEHMUIO.,
Hanpumep:

Omoen Kadpos - so3pacm, aopec

Cucmema y4yema 3apabomHol naamel (3[1) -
Ke8anuguKayus, cmax

Kakaplt  nonb3oBatenb (MpuUaoXKeHue) MoxKeT
NPUMEHATb Ana pabotbl ¢ B[l cBOM A3biK 0bLEHUA.
KoHeuHble nonb3oBatenu ynotpebnawT Anbo AsbIK
3anpocoB, MO0 A3bIK NPUNOXKEHUN. [puKnagHble
NPOrpamMMUCTbl  Yalle MNpPUMeHAT AnAMbo  A3bIKKU
BbICOKOIo ypoBHS, Hanpumep, C, Pascal n Tak aanee,

alegexpiet@ mail.ru



TpexypoBHeBas apxurekrypa CYb/]
BEEEHERAN =B REH

KoHuenTyanbHbil yposeHb 2 EMH

KoHuenTtyanbHbIN YPOBEHb oTparkaer
NHTEpECHI BCEX NoNb30BaTeEN 7
npeacraBnser cobonm eanHoe JNIOrMYecKoe
ONMMCaHME BCEX 3/IEMEHTOB  JAaHHbIX W
OTHOLUEHUN mexxay HUMM, obpa3sys
JIOTNYECKYIO CTPYKTYpY Bcen Bl

3TO0 nosnHoe npeactaBneHune TpeboBaHMM K
AAHHbIM CO CTOPOHbI OPraHM3auuu, KoTopoe

SV ER7K £ BHewWwHu ypoBeHb

N KoHuenTyanbHbin He 3aBUCUT OT J/0bbIX coobparkeHui

YPOBEHb OTHOCUTENbHO cnocoba wux xpaHeHuAa. Ha

_______________ = _ KOHLUENTya/ibHOM  YpPOBHEe  MNpeAcTaB/eHbl
I cnepyowme KOMMNOHEHTbI:

* Bce cylWHOCTH, UX aTpUbYTbI N CBA3MK;

* HaknaapiBaemble Ha A@aHHble OrpaHUYEeHuUs;
* CemaHTU4Yeckana MHPOPMaLMA O AaHHbIX

* MHPopmauma o Mmepax obecneyeHus

atexex plrete nyedtory

NE BHYTpeHHUI ypOBEHb




TpexypoBHeBas apxurekrypa CYb/]
BEEEHERAN =B REH

BHyTpeHHuMi1 yposeHb N

BHYTpEeHHUiA YpOBEHb onucbIBaeT
bun3nyecKyro peanusaumto U npegHasHauveH
ana AOCTUXKEHMUS ONTUMa/IbHOM
NPON3BOAUTENBHOCTH 7 obecneyeHusn
3KOHOMHOTO MCNONb30BaHMUA AVCKOBOrO
npocTpaHcTBa. Ha  BHYTpeHHeM  ypoBHe
XpaHUTCA cneayowan MHPopmauus:

* pacnpegeneHne AUCKOBOro NPOCTPAHCTBA

S EF 7K E BHewwHuii ypoBeHb

o = KoHuenTtyanbHbIN ANA XpaHEeHA AaHHbIX U UHAEKCOB;
YpOBEHb * onucaHue noapobHOCTEN COXpPaHEHUA
_______________ — ... _ . _ . 3anucen (Tunbl, pa3amepbl 31EMEHTOB AaHHbIX U
I Ap.);

¢ cBegeHue o pasmeweHnun 3an|/|cei/'1;
¢ cCBeaeHunAa o CxKatnu 3anuceun u Bbl6paHHbIX

ANE BHYTpPEHHMIA YPOBEHDb
MeToAax WnppoBaHUA.

alexexplicit@mail.ru



TpexypoBHeBas apxurekrypa CYb/]

HEEEERGH =EAEKREWN
dyHkumm CYBA, B EE E R4 IR

ﬁ J
SV ERJK S BHelwHnn yposeHb CYB/] oTBeYaeT 3a YCTaHOBNEHWE COOTBETCTBUA
MeX/y BCEMM TPems TUMamu CXeM PasHbIX YPOBHelA,
a TaK»Ke 3a NPOBEPKY MX HEMPOTUBOPEUUBOCTY.

\

~ KoHLenTyanbHbl HIREEEAS
*EE:E'\ 2:@ YPOBEHb CyBﬂ,

CYB/[] npeobpa3oBbIBaeT aapeca u yKa3aTenm B

cligpscvniwiiGE Ny



TpexypoBHeBas apxurekrypa CYb/]
BREEERGH =R REH

dusunueckuii yposenb I =

Hu)Ke BHYTPEHHEro ypoBHA HaxoauTcs
ir \[7 Y
FHERIK BrewHni yposetb dU3nyeckmm YPOBEHD, KOTOpPbIN

KOHTPONMpPYyeTCA onepauoHHOWN
CUCTEMOM, HO nog ynpasneHnem CYB/.

dusnyeckmn
obpa3om AaHHbI
MmaLinHe (9BM).

OBEHb YYUTbIBAET, KaKUM
yayT npeacTaB/ieHbl B

ra = KoHLEenTyanbHbliA BIREEEAS
- YPOBEHb <€ CYB/,

!

IR = [ dU3NYECKUiIi YpOBEHD

Co3paBaemasn Ha aTom yposHe b/j,

expictemaitiru

N= BHYTpPEHHUIN YPOBEHb }




dusnyecknit yposeHb XpaHeHUs AaHHbIX

alexexplicit@mail.ru



TpexypoBHeBas apxurekrypa CYb/]
BREEERGH =R REH

He3aBucMmocCTb aaHHbIX 2XHE IR 37 14

S ER7KE BHewHWI ypoBeHb

Jlornyeckas N
- B EEIH YT
He3aBUCUMOCTb

YPOBEHb

1S 2 [ KoHuenTyanbHbIN }
B I ................... Pusnueckan g {kjdiT

HE3aBUCMMOCTb

alexexplicit@mail.ru



TpexypoBHeBas apxurekrypa CYb/]
BEEEERGEN =R REMN

Jlormueckas He3aBUCUMOCTb & dE 3T

S E7KE  BHewWwHW ypoBeHb

2RI KOHLLeNTya/ibHY0 cxemy . Takue
JlornueckKas M3MEHEHUA KOHLLeNTya/IbHOW CXeMbl

He3aBNCMMOCTb , KaK ,u,o6aBneHme nnn yganeHume
o HOBbIX CYLLHOCTEN , aTPUBYTOB NN
- RoHuenTya/bHbIM CBA3EM , AOJIKHbI OCYLLEeCTBAATLCA

#1752 /= EyposeHb 6e3 HeobXOAMMOCTU BHECEHUA

_______________________ Puznyeckas M3MEHEHUI B yXKe CYLLeCTByOLLMe
I HE3AaBUCUMOCTb | BHelwHME cxembl ANA APYrMX rpynn

Jlornyeckaa He3aBUCUMOCTb OT
AaHHbIX O3Ha4YaeT NOJIHYIO
3aWMLWEHHOCTb BHELUHUX CXEM OT
M3MEHEHUN , BHOCUMbIX B

SRR IL

Nonb30BaTeNEeN .

Takxe obecneymBaeTcs
BO3MOHOCTb U3MEHUTb OAHO
npuaoxKeHne 6e3 KOPPEKTUPOBKMU

APYyrux.

alexexplicit@mail.ru




TpexypoBHeBas apxurekrypa CYb/]
BREEERGH =R REH

Pdusnyeckana He3aBUCMMOCTb E’ﬁiﬁﬂﬁ

hvd 0y Ay
54 &B7K T BHewHwit yposeHb dusnyeckasa He3aBUCUMOCTb OT
AAHHbIX 03HAYaEeT 3aLLMLLEHHOCTb
KOHLENTYaNbHOM CXeMbl OT
N3MEHEHWNI, BHOCMMbIX BO
2 tEihvy BHYTPEHHIOI0 cxemy . Takue
[T N3MEHEHWNA BHYTPEHHEN CXEMbI ,
KaK MCNO/Ib30BaHME Pa3nnYHbIX
HEe3aBUCNUMOCTb .
$alnNoBbIX CUCTEM UK CTPYKTYP
KoHuenTyanbHbIN XpaHEeHUs, PasHbIX YCTPOWCTB
1= /= HyposeHb XpAHEHWs, LOMKHbI
PdPusmnyeckas OCyLLecTBNATLCA be3
""""" I‘ T T T T T T T T T He3aBUCUMMOCTDb HEeobXxoAMMOCTU BHECEHUA
BRI N3MEHEHWI B KOHLUENTYaNbHYO UK
BHELLHIOO cxembl . MNepeHoc
N= BHYTpeHHWI ypoBEHb MHbOPMALLMM HA ApYyrMe HOCUTENN
coxpaHsaeT paboTocnocobHOCTb
NPUNOKEHUN.
https://www.youtube.com/watch?v=tUz9z3mMY4c&feature

=emb_logo

https://www.youtube.com/watch?v=pOA0kTu4LPw&featlaI exexp | i C I t @ m ai | . ru

=emb_logo



TpexypOBHeBaﬂ apxurexktypa CYb/{
BREFEEERGN =R RS

Mpumepbl TPEXyYPOBHEBOI apXUTEKTYPbI

External

Schema 1

Conceptual

_ |internal

Sl NSNS
N N— —

™ alex8kplicit@mail.ru




TpexypOBHeBaﬂ apxurexktypa CYb/{

B B

H

FEEARGH =

2B RG

Mpumepbl TPEXyYPOBHEBOI apXUTEKTYPbI

<:y—¢

1st scheme

Views (overtables)

2nd scheme

Views | owvertables)

3rd scheme

Views (overtables)

4th scheme

Views [ overtables)

External level

level-

aleXEXp!

ICI

it@mait.ru



TpexypoBHeBasi apxutekrypa CYB/1
BREEEREN =R REH

Mpumepbl TPEXyYPOBHEBOI apXUTEKTYPbI

—

APLICATION l'

nnnnnnnnnnnnnnnn

[ r [ A5424556M

Level
Fisi

steragea lexexplicit@ mail.ru

([
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© 00N OThWN =

Bomnpocsr:

Hanuimure ocHOBHBIEe KOMNIOHEHTHI CYBJ/1?

Onuimure koMmnoHeHT CYB/I «/lannbie»?

Onumure koMnoHeHT CYDBJ/l «AnnmaparHoe odecriedueHue»?
Onumure koMmnoHeHT CYDB/l «IIporpammHuoe odecrieueHue»?
Onmumure komnoHeHT CYB/I «Iloab3oBarenaun»?

Konuenuus tpexypoBHeBoii apxurekrypsl CYB/I

BHelmHu# ypoBeHb TPpexXypoBHeBOM apxXuTeKTypbl CYB/{
KoHuentyajbHbIil YPOBEHb TPEeXypPOBHEBOI apXxuTeKTYpbl CYDB/]
BHyTpeHHU# YPOBeHb TPeXypoBHeBOH apxurekrypsl CYB/]
dyukuuu CYDB/] TpexypoBHEeBO apXUTEKTYPbI

. Pu3nvyecKuil ypoBeHb TPexypoBHeBo apxurekTypbl CYB/]

Jlornyeckasi He3aBUCUMOCTD JJAHHBIX MIPU UCIOJIb30BAHUM
TpexypoBHeBOH apxuTeKTypbl CYB/{
Du3nyecKass He3aBUCUMOCTh JJaAHHBIX MPU UCIIOJIb30BAHUU
TpexypoBHeBOH apxuTeKTypbl CYB/{

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHAaATHe 5
£i¥5
Tema: ApxutekTypa

LeHTParM30BaHHbIX U
pacrnpeneneHHbIX 6a3 AaHHbIX

FA: HP M A 2B SR

alexexplicit@mail.ru



IloHsATHE apXUTEeKTYpPbI 0a3bI JAHHBIX
B FE AR &

ApPXUTEKTYpPa — 3TO OpPraHM3aLMOHHas CTPYKTypa CUCTEMDbI

TR ARGk e RO HIH RS

ApxuteKTtypa — 370 6a30BaA opraHM3aLUMs CUCTEMbI, BOM/IOLLEHHAA B
ee KOMMNOHEHTax, X OTHOLUEHUAX MeXAYy COOOM U C OKPYKEeHUEM, a
TaK)Ke MPUHLUKUNbI, onpeaenstolme MNPOeKTUpPoOBaHME U pPas3BUTUE
CUCTEMBI.

R AT RAGRIFEARH L, BRI LAM . et [ L &
5IERR R LB B RSt AT & B R

ApxuTeKTypa 6a3bl AaHHbIX — 3TO KOHUENUuMsA, onpeaenstoLlasn
MOZEeNb, CTPYKTYPY, BbiNosAHAEeMble GYHKLUUU N B3aUMOCBSA3b
KOMMNOHeHTOB 6a3bl AHHBIX.

: s g )
s e o alekexplichEdmiait fu




CpaBHeHHe HEHTPAJIU30BAHHBIX U
pacnpeaejJeHHbIX 0a3 JaHHbIX

58 7 U270 U9 E Y LR

C noSBAEHMEM U pPa3BUTMEM KOPMOPATUBHBIX U WHbIX CETEU
NoABMAACb BO3MOXHOCTb OpraHM3aumnm AOCTyna K OAHUM U TeM >Ke AaHHbIM
M3 PasNnUHbIX CTPYKTYPHbIX MOApa3sgeneHun nNpeanpuatia UamM ms Apyrux
permoHoB. [lpy 3TOM paspabotaHbl ABa Buaa 6a3 AaHHbIX —
LLeHTPan30BaHHble N pacnpesenéHHble.
it 2 A M 19 28 A ﬁﬁlfl%ﬁ’]thiﬂ%Wyt% ZH 200 R B AR S S5 E ) Bl R
b 1 X R AH [RGB D7 1) SOy T RE . [RIINE, TR T PR SR T i S s o ——4R
2o A 2

LleHTpann3osaHHasa 6a3a AaHHbIX PacnpeaenerHas 6asa AaHHbIx

EhRiEE W
ZA :fof;:tla Local




CpaBHeHHe HEHTPAJIU30BAHHBIX U
pacnpeeJeHHbIX 0a3 JaHHBIX

- NapansienbHbl AOCTYN K 0AHOM Ha3e
AAHHbIX HECKO/IbKUX NOJib30BaTe/1en;

- 6a3a AaHHbIX PU3MYECKM PACMNO/IOKEHA Ha
O4HOM KOMMbIOTEPE

- ZA-H P AT U A — AR

- BAEEYEA T — S EANLE

88 0 T 20 A TN P Y LR

DM BEE

- NapansienbHbl AOCTYN K 0AHOM Ha3e
[AHHbIX HECKO/IbKMX NO/Ib30BaTENEN;
- 6a3a AaHHbIX PM3MYECKM pacnpenesieHa

NO HECKOJ/IbKMM KOMMbOTEPAM,

2P AT A
alexexplicitamail.ru




APXUTEKTYpPa HEHTPAJIU30BAHHBIX 023 JaHHbIX

5 71 S B0 B SR

LleHmpasnu3zoeaHHaa b/l xapaktepusyetca Tem, 4UTO MOJIHOCTbIO
HaXOAUTCA Ha LEHTPaAbHOM KOMMbHOTEPE, K KOTOPOMY MOJb30BaTeNnu
(knmneHTbl) obpallaroTca 3a nHPopMaLMen ¢ MOMOLLBbIO CBOMX KOMMbIOTEPOB.
YnpasneHne 6a3ou OdHHbIX (€€ KOPPEKTMpPOBKa W Mpoume npoueaypsl,
noagep>xvBaroLime eé yesnocmHocms, 6e30nacHoCmes N Ap.) OCyLLeCTBAAETCS
LLEHTPaAN30BaHHO

HRBE R R e e e T R SEALE, HP B ) AR TR T SAL R
FRIFFEHLRIEES . BWEEEHE LR R L e B, #etEERER)
AT

Hentpanuzopannas B (cepeep) £ h X #iE = ( A% 28 )

@FJ =2 I 2;)1‘3‘[ %:’:"J
Knuenr 1 Knuenr 2 Knuenr 3 Knuenr 4
(APM 1) (APM 2) (APM 3) (APM 4)
BT )mEL Yt T
OTI[CJI TpaHCFIOpTHb”‘;l I_ICXN‘_’ 1 Crnang Ne 4
gnasnoro oTaen %E“Eﬂ 42 AN
yXranrepa pi . . .
ale*g*g% | g&@lﬁﬁal l.ru
APM - ABToMaTn3npoBaHHoe paboyee mecto H & ERY L 1E17F



APXHUTEKTYpa HEHTPAJTU30BAHHBIX 023 JaHHBIX

5 71 S B0 B SR

OanH komnetomep, pacrnonaratolwmii pecypcamu, Ha3blBaeTCs cepeepom.

— G BRI TR AR AR S5 4

Komneromep, koTopbi obpaluaercs K cepsepy 3a AaHHbIMM, Ha3bIBAETCA KJAUEHMOM.

V7 17) A 55 48 SR IR (1 T SRR N 20 7 g

3anpoc 1§io
k5528 | CEPBEP [ | KNMEHT | mz
pesynbTaT 4 l T

MNonbsoeaTtens| A

Heaoctatku yeHmpanuszosaHHou B/l: HeobxoammocTb nepesaym 60AbLIOro noToka
BAHHbIX, HN3Kasa HaAEXHOCTb U HM3Kaa Npou3s8ooumeibHoCMe.

S XBIEFE S A 7B REIER, TQ'EWEE PEREAK -

[NpenmMyuiectBa  LLeHTPaAN30BaHHbIX MUHWUMaNbHblE  3ampamel

KOPPEKTUPOBKY 1 MPOCTOTa B 0OCNY>XNB
Erh I ERIL A BRI, %%%Iﬁxexpl ICIt@ mall ru




APXUTEKTYpPa HEHTPAJIU30BAHHBIX 023 JaHHbIX

58 71 S B0 B SR

Mprmep LeHTpann3oBaHHOM 6a3bl gaHHbIx - 52 H B s 4 7 1]

/IEI\ /A\\ a

—HIREE

3anpockl gaHHbIX o1 $5E R



ApPXHMTEKTYpa pacnpeaejieHHbIX 0a3 JaHHBIX

A B o A

O6wue npuHumnbl — fig R N1
PacnpeaeneHHble 6a3bl _gaHHbIX — 3TO 0a3bl AaHHbIX 4YacTU KOTOPbIX HaXOAATCA B
Pa3INYHbIX y3/1aX CETW.
PacnpepeneHHble 6a3bl JaHHbIX MCMONb3YHOTCA Ha KPYMHbIX MPEeANPUATUSAX.
[Mpeanpuatnsa camm no cebe MMEKT pacnpeaenEHHY0 CTPYKTYpPY, MO3TOMY AaHHbIE
PakTMUeCcKn pacnpeseneHbl N0 CTPYKTYPHbIM NOAPa3AeNEHUSAM.
PacnpeaeneHHas 6a3a gaHHbIX OTpaXkaeT CTPYKTYpPYy NpeanpusaTus.
PacnpeaeneHHas 6a3a OdHHbIX - 3TO BUPTyaabHbI 00bEKM, COCTaBHble YacTu
KOTOPOTrO XPaHATCA B Pa3HbIX y3/1ax CETW, HO A8 Noab3oBaTtend 6asa faHHbIX BbIMAAAUT
KaK O4HO Lienoe.
oA s R s 2, i i) — 0 T AP 7 s . oA A R T R R AR
Mo ebAS B BAT o0 A S5, DRI S b B s S5 M BB 1100 A 1 o o0 A Qe 2 I
T ANV SR o oA AR B — DRI B, A AR EA R 285 fid, R
R, ol EEER G 2 — R,

T =1 Vienl

—
) = 3_,’36”3 e ﬁﬁ}ﬁfﬁ?
g | | B0 | P alexexpliEf@mail.ru




ApXUTEKTYpa pacnpeaejieHHbIX 0a3 TaHHbIX

T A N o 2R

O6wme npuHumnbl — fi% & NI

PacnpegeneHHasa 6a3a fAaHHbIX - 3TO Habop NOrMYeCcKn CBAZAHHbIX MeXAy COboWn pasaensembix
AAHHbIX, KOTOopble dM3nUeckn pacnpeseneHbl MO Pa3HbIM y3/1aM KOMMbOTEPHOW CETH.
OcobeHHOCTb pacnpeseneHHbIX 6a3 AaHHbIX 3aKAHO4YAETCA B TOM, YTO C TOYKM 3PEHUSA KOHEYHOrO
NO/Ab30BaTeNs OHA AOJIKHA BECTM Ce6A TOUHO TakXKe, KaK LeHTpaan30BaHHas.

Jlornueckn eanHas B/l pa3zgenserca Ha dparMeHTbl, KaXXAbl M3 KOTOPbIX XPAHUTCA Ha OAHOM
KOMMNbIOTEPE, @ BCE KOMMbIOTEPblI COEAMHEHblI NMHUAMMK CBA3M. Kaxkablh 13 3Tnx ¢pparMeHTOB
paboTtaet noa ynpasaeHnem csoen CYB/.

oA N B2 — HIB A I S = s, B B AR E TSR ZS AN R R b g0 U R
HIRE RAE T, MREH I BERE, B RAT AR %5 5 T N JF 58 42— U\l_iazimﬁ FLAS
WAR R R E AN B, AP BATETE — S SEILE, PR AL METE E AR, XL

B BB — A EE R B © /Y DBMS B M IEAT

Database J \ / \/ Database

Site 1 Site 3

64—#‘ / \ :
oaabase alexemjnfcrt mail.ru

Site 2




ApXUTEKTYpa pacupeaejeHHbIX 0a3 JaHHBIX

iy

T FE4E )

I

MonHOCTbIO pacnpeaenéHHan 6asa JaHHbIX - 51 477 AT 20 i B 122

CTpeJ'IKI/I YKa3bIBakOT HaNpaBaeHNE Nepesayn AaHHbIX, HeO6XOAI/IMbIX ANA peweHna 3a4ay B KOHKPETHOM Yy3N€:

3agaua I;E—E%l 3agasa; (£552  FELIEREE R
BA1,BM3, | Ormmen rnagroro Obpamenne x B11 Tpancnopthbiit | BJ12, B3 4 E T =gl
B4 Sy (A 2) AT B SRS
(APM 1) ~
2 AU TS S w731
BIEZEL B X BJ[2 BIEZE2
ik
Obpamenue
. x B4
L i+DB3 Obpamenne x B3
Obpawenne
kB3
12553 3agaua 3 Obpamenne x B4 Bagaua 4: 1 £54
BH3,BH4 I.ICXNQ 1 | CKJ'I&HM4 BHI,BH3,
(APM 3 (APM 4) EBI4
15%E AEBE

* ANA pelleHuns 3agaun 1 B oTaene rnaBHoro byxrantepa tpebyrotca 6a3el daHHeix B4 1, B, 3, B/, 4;
* ANS peLleHns 3a4aun 2 B TPaHCNOPTHOM oTaene Tpebyrotcsa 6a3el daHHeix B/, 2, BA, 3;

* ANnA pelweHus 3agaun 3 B Lexe N2 1 tpebytrotca 6a3el daHHbix b, 3, B/, 4;

* AN peLueva 3aga4m 4 Ha cknage N2 4 tpebytrotca 6a3el daHHeix B, 1, B, 3, B/, 4.
fRRDITIMERIROIDIEL, FHEHIEZEDB 1, DB3, DB4;

fERTHEN o2, FEHIEEDB 2, DB3; - " -
21 5 & EREE, EEMIEADs 3. D84 al exexp licit@maill.ru
ERRASCENDR 4, FEHIEZEDB 1. DB3. DB4,



ApPXHMTEKTYpa pacnpeaejieHHbIX 0a3 JaHHBIX

T A A o 2R

YacTnyHo pacnpeaenéHHan 6asa gaHHbIX- 177 75 AT 2B P2

[lonHOCTbIO pacnpedenéHHas b/] co3paetca B Tex Caydasx, KOraa
yacToTa pelleHns BCex 3a4ad 1 06bEMbI NepesaBaeMblX JaHHbIX AN
X peLleHua NpruMepHO OANHAKOBBI.

OpHako ecin 4yactoTa peleHnsa OA4HMX 3ajay O4YeHb OT/IMYaeTca OT
YaCTOTbl PEeLeHns ApYyrmx M npu 3TOM O6BLEMBI MnepeaaBaeMblX
AAHHbIX OCTAOTCA MPEXHUMMK, TO MOXHO MOUTM Ha AybanpoBaHue
HEKOTOPbIX AaHHbIX, TEM CaMbIM COKPaTUB 3ampamel Ha WX rnepeaadvy.
Torga noay4aroT YaCTUYHO pacnpeaenéHHyro 6a3y OaHHbIX.

NS AR DL B A ) @R A 2R S LR O T SR AR 2R = KRB [, =
Gl — DN MAEIEE . (Had, 05 3 fa) il 1) fig s =2 5 2 A
[ P e R AT R AH 22RO HHTF%HJH’J%&TE%T%%K@E 933/4\4 A LA
LB R — 5P, MR ENT G mA. BEfaGE= Gy o7 AR

X alexexplicit I|77 ru



ApPXHUTEKTYpa pacnpeaejeHHbIX 0a3 JaHHbIX

T3 A A 2R A

YacTuuHo pacnpeaenéHHasn 6asa gaHHbIx- 1177 70 A A 2

Hanpumep, nyctb 3agaum 1 n 4 cywecrtBeHHO Yalle peLuaroTca No CPaBHEHUIO C
3agadyamm 2 n 3. lloBbicnTb 3pPekTMBHOCTL 33g4a4 1 M 4 MOXHO C MOMOLbLKO YaCTUYHO
pacnpeaenéHHomn 6asa gaHHbIX

Wlhn, ikE4S 1 M1 4 WAESS 2 A1 3 SRS, N TIREAESS 1 4 R, Lk
A58 R 0 Al B

MaJIeHbKUM obbem
nepeaaBaemMblX
NaHHbIX

6onblon 0bbem
nepeaaBaembix
NAaHHbIX

N S

OybnuposaHue

£ il

—

AybauposaHue  OaHHbIX  MO3BOASET  PE3KO  COKpaTUTb  OOBEMDI

nepejaBaeMblX AaHHbIX, HO YBENINUNTb 3dMpe@ r 61
A4 P LK R P S B «E%W@ mail.ru



ApXUTEKTYypa pacnpeae/IeHHbIX 0a3 JaHHBIX

3anaua I:EE%:l £%2
BA1,BA3, | Otaenrnasroro Ty6AMpOBaHNS TpaHCc)nopTHblﬁ
Taen
b ?ﬁ,ﬁng & g %) (APM 2)
/L,\ZK-\L-I_)I_-ﬁﬁB KZFHU ElB
HiEEL -
- BA1,B714 BJI2
ol IR
Obpamenne .
\ « BI3 EiF
L 1+DB3 Obpamenue x BJI3
= y \ 4
£33 35331;31}2343. Tex 2& 1 Obpamenue x BJ14 ] Cronaa Mo 4
’ (APM 3) (APM 4)
1548 45 BE
giprEp B | Ofpamemmex B3

AR

IR

00—

Ry
YacTMuHO pacnpeaenéHHas 6asa gaHHbIX -1 7 70 A A 22

3anaya:
BI2,BA3

iz =2

3agaun | u 4 cymiecTBEHHO Yalle pEeUIatoTCsa 70 CPABHEHUIO C 3a7a4aMu 2 U 3.
[aBHBINM KpUTEpUt pactipeieNieHUs] JaHHBIX B CETH COCTOUT B CJIEAYIOLIEM: JAaHHBIE JOKHBI HAXOAUTHCS TaM,

I§I(S cymeCTByeT HanOOJIbIIAs YACTOTa OOPAICHUS K HUM,

11 F1 4 Ffge e 28 00 I8 T m) @ 2 1 3.

7]

alexex

PR 2% s B s 0 A ) EARAE U N . BUE N T U 0] A B

=T

£54
3agaua d:
BIO1,EA3,
B4
HiREL
HIRE4S

CTpenkun ykasbiBaroT
HarnpasaeHne
nepeAayn AaHHbIX,
HeobxoAnMbIX AN
pelleHns 3a4a4 B
KOHKPETHOM Y3/1€:
iSLR R BRRGET
= RO PR RV
EEWAM :

ZybauposaHue
OGHHbIX NMO3BOSISET
pe3ko COKpaTUTb
06BEMBI
nepesaBaemMbIX
JlaHHbIX

e =1 NN
/A% S R A i =

plicit@mail.ru



HpGI/IMYIHCCTBa N HCAOCTATKH PACIIPCACICHHBIX 0as JaHHBIX

+

ApPXHMTEKTYpa pacnpeaejieHHbIX 0a3 JaHHBIX

IIpeumyiiecrsa:
OTpaxkeHue CTPYKTypPbl OpraHU3alINH;
Pa3znensemocTs 1 nokanpHas

1.
2.

il e e

=

ABTOHOMHOCTD,

gigiih:

IToBbIICHKE AOCTYITHOCTHU HJAHHBIX;

[ToBbIIIEHME HAZICKHOCTH;

MoynmbHOCTb CUCTEMBI;

Bricokas ckopocTh paboThI;

%:iE/

Henocrarku:

1. TloBbImieHHE CIOKHOCTH,

2. YBeIMYCHHE CTOMMOCTH;

3. YcnoxHeHue nmpooieM 3aluThl;

4. VYcmoxHEHHE KOHTPOJIS 32 MEIOCTHOCTHIO JTAHHBIX;
5.

YenoxHeHne npoueaypsl pa3padoTku 6a3bl nafa

5

ke

2R 1)

5F5A
1 &HH&QEF\ZH’]
%I_&L*Diﬂjiﬁ
3 EF%‘%I?EEI%’I‘E :
RS EME ;
5. RSB HRYE ;
6. TYEREMR ;

R
1.18008 & 2~
2.1915;
3.8 XL EOR ;
4, ’E—n—E’Jyﬁl SRR

X@?@

M

AT ICEHE EE DI R

NV L
/a ,

ié%rfnall ru



NOoO ok oD

Bonpocsl (3ansaTue S):

JlaiiTe XapaKTePpUCTUKY LEHTPAJIU30BAHHON apxuTeKkrype b/l
Hapucyirte cxemy ueHrpaau3oBannou b/l

Hanuumure npeMmMymecTBa U HEAOCTATKH HEHTPAJIUu30BaHHOU b/]
JlaiiTe xXapaKTepuCTUKY pacnupeaejaeHHoud apxuTekrype b/l
Hapucyiite cxemMy NOJTHOCTBHIO pacnpeaejaeHHon b/1

Hapucyure cxemy 4acTu4HO pacupenejeHHon b/l

Hanumure mpeumMymecrsa 1 HEAOCTATKH pacnpenejieHHon b/l

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHATHue 6
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Tema: Apxutektypa 6a3 AaHHbIX
«®aun-CepBep» U «KnmneHr-

CepBep»
FR: BREH S RFEE” H
“BFRESR
alexexplicit@mail.ru



APXMTEKTYpa JJOKAJbHOU 0a3bl JAHHbIX

A HB B3

P Im v A VW FH BAEE

¥

At Bz

AP &E

iz 2

Gk

AP ITE

JlokanbHasa 6a3a gaHHbIX — 3TO caMas npocrtas 6a3a AaHHbIX.

B aToM cny4dae 6a3a n nporpamMMa pacnosioXXeHbl Ha OIHOM KOMMbKTEpPE.
CoegunHeHune ¢ pannom b6asbl AaHHbIX NPOUCXOAUT Yepe3 crneunanbHblin

ApauBep M Hanpsamyio.

R E LS i NIk E T

FEMIEIL R, FERIARR R T A — & AL
SR PSP B R SR E R I @ mail. ru



APXMTEKTYpa JJOKAJbHOU 0a3bl JAHHbIX

A B B FE 2R

MpenmyllecTsa U HeAOCTAaTKU JIOKa/IbHOW 6a3bl AaHHbIX

A b E i P B A R A
I HIREER RS
MR IZE 7 F A2 AR =
MRS LS aaep PR \
il ="
Cy E u N % i
=
@ =aBTOHOMHOCTb (HE3aBMCUMOCTb) BA (i)
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OcHoOBHBIC IPOrpaMMHBIE MPOLIECCHI B 0a3axX JaHHBIX €
apxuTekTypou «Pana-cepep» U «KiimeHT-cepsep»
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PakTnyeckn «Knment» n «Ceppep» — 310 NnporpamMmmHoe obecne4vyeHue.
OObIYHO 3TU NporpamMmMbl pacnorioXeHbl Ha pa3HbIX KOMNbIOTEpPax U
B3auMOAENCTBYOT MeXay cobon yepes BbIYUCTIUTENBbHYHO CeTb
EXL F, “BFIn"M“MRSz"E2RE,
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ApxuTtektypa b/l «®anj-cepsep»
“UPrHR5 48" BIEERE RS

Apxumekmypa «®alin-cepeep» - 3Ta apxumekmypa 6a3 JAaHHbIX C CETEBbIM JAOCTYMNOM
npegnosiaraeT Ha3HayeHMe OAHOrO M3 KOMMbHOTEPOB CETU B KayecCTBe BbIAENEHHOrO cepBepa, Ha
KOTOPOM byayT XpaHuUTbCA danabl 6a3sl OGHHBIX.

B cootBeTrctBMM C 3anpocamu nosb3oBatenen, dannbl C «galsn-cepgepa» nepeparoTcs Ha
KOMMbIOTEPBI NO/b30BaTeNen. Ha KoMnbroTepax noab3oBaTenen BbiMOAHAETCA 06paboTka AaHHbIX.
LleHTpanbHbIN Ccepgep BbIMONHAET POab XpaHuavwa $annos, He ydacTBys B 0bpaboTke camumx

JNaHHbIX
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B Imit &4
Cuctema ynpasneHus £ A EKMHEHTCKHE KOMIEIOTEPH
6azamm gaHHbix (CYBA) == EEHiX
HaXoANTCA Ha
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O6paboTKa AaHHbIX y 000 4

MPOMNCXOAMUT TONIbKO Ha IIprme i aHas CFE,[[ IIpHraagHas
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Bas3a gaHHbIX B BUAE Habopa ¢aiinos
HaxoAMUTCA Ha YKEeCTKOM AWUCKe cneunanbHo
BblAENEeHHOro KomnbtoTepa (parinosoro

cepeepa). DafinoEL# cepeep
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Apxurekrypa b/l «®Panj-cepBep»
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MpuHuMn pabotbl T {E/FIE

- ba3a gaHHbIX HAXOANTCA Ha XeCTKOM Auncke bannoBOro cepeepa;

- CywecTtByeT JioOKanbHaA CeTb, COCTOAWAA W3 KJMEHTCKMX KOMIMbHOTEPOB, Ha
Ka>XA40M M3 KOTOPbIX YCTAHOBAEHO MPUAOXKeHWE ana paboTbl ¢ 6a30M gaHHbIX;

- Ha KaXaom K13 KAMEHTCKUX KOMMbHOTEPOB MO/b30BaTeNM UMeEHT BO3MOXHOCTb
3anyCTUTb NPUAOXKEHME U cAenaTb 3anpoc K 6base AaHHbIX;

- Qaunn-cepep obpabatbiBaeT 3anpoc MNoJsb3oBatens v konupyetr danabl 6a3bl
AaHHbIX HA KOMMbIOTEP NOJIb30BaTens (KJaneHTa);

- Qann-cepsep TOAbKO M3BAeKaeT Ganbl U3 6a3bl JaHHbIX U NepefaeT UX KANEHTY
ANA AanbHeunwen obpaboTtkuy;

- KomnbroTep nonb3oBatend obpabaTbiBaeT NOAYyUYEHHble AaHHble U OTObpakaet
pe3ynbTaT BbIMOJHEHMA 3aNpoca;

-BUREIF B EX RSB EEER
-H—THELPIHITENARNAMNEG  BaTTENEHBE— B TAIBEIEER A
BER ;

-EBEEFIRITEN L - AFREAUBEMN BERFHEEHIEE ;

- XHERFBHEUIBRAPIIBEK - FEIEEXEEFHRAF, (BP0 ) 8K L ;

Kﬁﬂlﬁ%%ﬁ%k)&yﬁ%@$ﬁﬁd¢ﬁ% f’\aﬂj@ﬁ@éx,fm% ﬁ@%ﬁyﬁﬁru

B EIE A TR F ERIEKINER ;
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“CIERF %7 BHEERIE R G

- - =
T LER daiin-cepsep AR 5535
! wmas |
' "=' dyHKYUU: IhEE :
al - '!7] gusuueckoe xpaHerHue NI IETF A
3 " —  OaHHbIX
o =B
()] -
=
: e A
D EMETE BbICOKas HarpysKa Ha ceTb:
2 A= 2R nepedaromcs bonbuwiue ob6vemol OaHHbIX
8 —
>
-
o
= - Knuentbl &/ % D
8
<

hee : AP RMA, DYHKUMUMU: UHmep%;lc nosno3086 eaﬂ
IEE  5REE nozura oBpabomi, YabHem ks iest@ mail.ru
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MpenmyulecTsa 1 HeAOCTaTKU apXI/ITEKTypr «®Pann-Cepsep»
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Apxutektypa b/l « KineHT-cepBep»
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Apxutektypa «KnueHT - cepBep» B HacTodllee Bpems Hauboriee pacnpocTpaHeHHas
apXuTeKTypa, Ha KOTOPOW BbIMNOSTHEHO BOSbLUMHCTBO paboTatowmx MHPOPMaLMOHHBIX CUCTEM.
Apxutektypa «KnueHT - cepBep» - 9TO apxuTekTypa 6a3 [aHHbIX C CeTeBbiM LOCTYNOM, B
koTopon «KnueHT» oTnpasnseTt 3anpoc Ha «CepBep», a «CepBep» obpabaTbiBaeT 3anpoc u
Bo3BpaLlaeT «KnneHTy» TONbKO pesynbrar.

[MmaBHOe oTnNuMuMe apxuTekTypbl «KnmneHT - cepBep» OT apxuTekTtypbl «®Paun -
cepBep» 3aknyaetca B TOM, 4TO oObpaboTka AaHHbIX BbINONHAETCA Ha «CepBepe».

KnueHTckne koMnbloTepbl Nosfy4vatT cpasy pesynbraT 3anpoca M He yyacTBylT B 0OpaboTke
[aHHbIX.
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Apxutekrypa b/l « KimeHT-cepBep»
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Apxutektypa b/l « KineHT-cepBep»
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MpuHuun pa6orbl T /E[H E

icnhonb3oBaHMe TexHonorMm " kjAueHmM — cepgep " npejnoaaraer Hanvyume
KOMMbIOTEPOB, OObEANHEHHbIX B Cemb, OAWH W3  KOTOPbIX  BbIMOJAHAET
ocobble ynpassdroujue QYyHKUUN (ABNSETCA CepBepOM CeTu). ITOT KOMIMbHOTEP
(cepBep) foMKeH 0bnasaTb OYEHb BbICOKOW BbIUMCANTENBHOW MOLLHOCTbBHO.
KAnMeHTCKMN KOMMbIOTEP OTChINAeT 3anpoc Ha «CepBep», a «CepBep» obpabaTbiBaeT
3anpocC 3@ CYeT CBOMX BbIUUCAUTENbHbLIX PecypcoB. [1pu 3TOM pecypcCbl KJIMEHTCKOro
KOMMNbIOTEPA HE Yy4yacTBYHOT B 0bpabotke gaHHbIX. [locne obpabotkm 3anpoca
«CepBep» oTtnpasasetr pesynbral «KnameHty». KaneHTcknm komneromep nonydaet
pe3y/ibTaT, Mocae Yyero rnpeacraBiser ero nojib3oBaTento.

Tak KakK KAMEHTCKOMY TMPUJIOXKEHUIO MOCbIIAeTCA TOJIbKO pPe3ynbTaT BbIMOJAHEHWUSA
3anpoca, TO MO ceTn "nyTewecTBYHOT" TOAbKO Te AaHHble, KOTOpble HeobXxoanMbl
KNMeHTY. B ntore cHm>xaeTcsa Harpyska Ha ceme.
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Apxutektypa «KnueHt-CepBep»

Apxurekrypa b/l «KiuneHT-cepBep»
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Apxurekrypa b/l «KiuneHT-cepBep»
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MpenmyulecTsa U HeAOCTaTKMU apxXUTeKTypbl «KnneHTt-Cepep»

o ey L NE A ARy o=
CYB[-cepBep: CYBA-ARF =S

CYBA-%& I
CYB-knueHT B

u *MS SQL Server
ﬁm i *Oracle
ol
3anpoc *Firebird CybA-& /" lm
\ SQLE Ha SQL (/'

ﬁ\‘_“ %BeT UEJ Q CYB[-knueHT
(&%"%ﬂ mor Gl

SQL (Structured Query Language) — 513blK CTPYKTYpHbIX 3anpocoB ZH{EEHIES

= OCHOBHYIO paboTy BhIMNOMHAET CEPBEP; FTET/ERRSZETH

= NpoLle MoaepHM3aums (TONbKO cepBep); BASIIAE ((NPEARS=S)
= M0 CETM MOYT TOMBbKO HYXHblE AaHHbIE; REVENHFEBRT NG ;

= 3alMTa Ha cepBepe (CroXHee B3roMaTh); Rz ERIRIP ( EXEREEZ)

= pasgeneHve OocTyna (ovepenb 3agaHuin); HZ151E (EALBASI)

IRERE

Q " CJTOXXHOCTb HaCTPOWKMU;
" BbICOKass CTOMMOCTb NPOrpaMmmMHOro oGe&L@M&M@ﬁ t@ m al I ru
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Bonpocel (3ansaTue 6):

JlaiiTe XapaKTepUCTUKY JOKAJIbHOU apxurekrype b/l
Hanuiuure npermMyniecTsa U HeA0CTATKHU JOKAJIbHON b/
Jaire xapakrepuctuky apxurexkrype b/l «®aiti-cepsep»
Onumure npuHuun padorsl b/l «@aita-cepsep»

Hanumure npeumyuiecrsa u Hegocratku b/l «®aiti-cepsep»
Haiite xapakrepuctuky apxurekrype b/l «Kiuuenr-cepsep»
Onumure npuHuun padorsl b/ «Kianenr-cepsep»

Hanumure npeumyumecrsa u Hegoctatku b/l « Kanenr-cepsep»

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»
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[lpenopaBaTens:

MupoHUYyK AnekcaHgp AnekcaHaposuy

alexexplicit@mail.ru
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Cospnatenb penauUoOHHOU MoAenU AAHHBLIX

RABFEHET G H

darap EpaHk Koaa (1923 - 2003) —
OpPUTAHCKUUN YYEHDbIU, paboThI
KOTOpPOro 3asioXXKusfiu OCHOBbI TeoOpuUn
pensAuMoOHHbIX 6a3 AaHHbIX.

B 1970 nspgan pa6borty «A Relational
Model of Data for Large Shared
Data Banks», koTopasa cuutaeTca
nepBou paboTon no pensiLUoOHHOMN
MoAenu AaHHbIX.

B Hayane 80-x onybnukoBan «12 npasun Kopaa»,
onucbiBaKLMe, YTO AOJMKHA cooepXaTb

pensunonnas CYBL.  glexexplicit@mail.ru



PenauuoHHaa moaenb AGHHLIX

RABGERE

OcHoBou cospemeHHbIX 6a3 AAHHLIX ABNAETCS
penaumnoHHaa mopaenb

B penauvoHHOU mopenu paccmatpuearoTca Tpu
NPUHLMNUANBHBIX ACMNEKTa AAQHHBIX:

RABRBUELR T BRI =AFEAT51H -
v’ CTPYKTYpa AGHHLIX (O6BeKTHI AQHHBIX)  Hiziity (EHS)

v MaHUNYNUpPOBaHUe AAHHLIMU (Onepartoper) #iEiE(E (BIER )

v’ noanepxaHue LIeNOCTHOCTU AGHHBIX 4:iFiyiRsiait

alexexplicit@mail.ru



Tpy NpUHLUUNUANBHLIX ACMeKTa AAGHHLIX pensauUOHHOU

mopenu:
RAFHEBRE M =N EEHEL:

Sl

" CTPYKTYPHLIU acnekT (CTPYKTYpa AGHHBIX) — [JaHHbIE B
ba3e gaHHbIX npeacTaBnsatoT cobom Habop OTHOLLEHUH.

~ AcneKkT 06paboTku (MaHUNYNUpPOBaHUE AGHHBIMU) —
pensiuMoHHas MoAenb AaHHbIX NOaAepXXNBAET onepaTopbl

MaHUMyNUpoBaHNA OTHOLLEHUAMMU (pensumoHHas anrebpa,
pPeNALUNOHHOE UCHUCTIEHUE).

~" ACneKT LenocTHocTu (noaaepXKa LenoCTHOCTU) —
OTHOLLUEHUSA (Tabnuubl) OTBEYalOT onpeaereHHbIM
YCNOBUAM LIENTOCTHOCTU. PensaumoHHaa mogens
noaaepXMBaET AeKrnapaTuBHbIE OrpaHUYeHNs

LLeNOCTHOCTN YPOBHA AOMEHa (Tvna AaHHbIX), YPOBHS
OTHOLLEHNSA N YPOBHA Oa3bl AaHHbIX.

alexexplicit@mail.ru



TepmuHonorusa penaumoHHou 6asbl AGHHBIX
KRB FEARE
PensaunoHHaa 6a3a gaHHbIX — ©a3a gaHHbIX, OCHOBaHHAad
Ha pensAunoHHOM Modenn AaHHbIX. o< & B EHE FE

PenauuoHHble CYB[ — cuctembl ans paboTtsl ¢

pensaumoHHbiMKn B[ 5% R E IR FEE H R 4t

OnpedeneHue (HeghopmasibHoe)

PensumoHHaa 6a3sa gaHHbIX (0T anrn. Relation —
OTHOLLUEHMNE) — Habop Tabnuu, cBA3aHHbIX MeXay coboun ro
3HA4YEHNAM ornpeaeneHHbIX CTonobLoB.

Cxema B[] — rpadpuyeckoe onmcaHne norm4yeckou
cTpyKkTypbl BO. #HIEEZEH

[1pn cosgaHnn MHPOPMaLMOHHON CUCTEMbI COBOKYMHOCTb
OTHOLLEHMWN MO3BOSISIET XPaHUTb AaHHble 00 0ObeKTax

npeamMeTHol obrnacTu u MOHef@d@X@XEpﬁ'@ié@’m&" .ru



TepmuHonorusa penaumoHHou 6asbl AAHHBLIX

R A B TEARAE

" OTHOWeHWe - ABYXMepHas Tabnuua He CoAepKalas CTPOK-
Ay6nukatoe S (FK)

~ CyWHOCTb ecTb 06bekT Nobou NpUpoAbI, AGHHLIE O KOTOPOM
XpaHaTca 8 6ase AaHHLIX. [JaHHbIe O CyWHOCTU XPaAHATCA B

oTHOoWweHun L& (FR)

+ 3anucb - cTpoka (paa, 3anucb, row, KopTex) Tabnuubr

LR (FRED

~ ATpubyT (cTonb6eu). ATpmubyTbI NpeACTABNAIOT cO6OM CBOUCTERA,
XapaKTepusyholwme CylwHocTb. B cTpykType Tabnuubl KaxabIu
aTpubyT UMeHyeTCca U eMy COOTBeTCTBYeT 3arosioBOK HeKoTOoporo
ctonbua Tabnuusr RE (31)

~ [lomeH - MHOXeCTBO 3HauyeHuU aTpubyta ig

alexexplicit@mail.ru



SneMeHTbI penaumMoHHOU moaenu

KA R

dnemeHT penauuoHHOU mogenu

REBB TR

Popma npeacrasrieHUs

WA RIE

OTHOoweHue ASE

Tabnuua &

Cxema OTHOWeHua x % &

CTpoKa 3aronoskos cTon6éuos
Tabnuubr RIEFITRELT

Koprex (3anuch) TH ( ICHR)

Ctpoka Tabnuubr FRIE1T

CywHocTb FH1E

O6bekt — 1M

ATpubyt BT

3aronosok ctonbua Tabnuubr FIET= PRl

OomeH 12

MHoxecTeo aonyctumbrx IFZ BN EHE
3HayeHUU aTtpubyTta

(pexBu3uT)

3HaueHuwe aTpubyta E1EE (BE)

3HayeHue nonsa B8 3anucu ICEIHFEE

TTepeuuHbIN Knkou B ERY X5

OauvH Unu Heckonbko atpubytos — P ELZ B

Tun aaHHbIX ZIEZLHEY

Tun 3HaYeHUU 3anemeHToB Tabnuubl

RIETRAERE

alexexplicit@mail.ru



TTpymep pengaumMOHHOU MoAenn AAHHBIX
R A BT R

TTpenctasneHue otHoweHus COTPY [IHUK

— A} N
R TRABNE
Orgomenne COTEPY THHE  Atpubyr Otgen iCEEMA OTHOIIEHHA
(TabmuIa) (zaronoBolk cTONbITA) (CTROKA 2arolOBKOE )
L wl S E i 2 1 3
DHO y_&l_ OTaen HOIGEHOCTE J, poIeHIIA
Meagos 1. 11 | OG22 Hayam-HUE 270951
Terpos ILIL. | 001 | 3amecTurems | 15.04.55 | | Roprex
2 ey S ! (CTpoKa)
Cupgopok FLIL | 002 HuxeHep 13.01.770
1

\SHBHEHHE aTpHbyTa (3Ha-
YEHHE IONAE SalHCH)

alexexplicit@mail.ru



TTpymep pengaumMOHHOU MoAenn AAHHBIX
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TTpeactasneHue otHoweHua OETATIb
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CsouCcTBA OTHOLWEeHUU

XREME

1. Ceoucteo: OTtcyTcTBue KopTexeu -aybnukartos

1. BtE: BAEERKTA

[JJaHHOe CBOMCTBO crieayeTt U3 onpenernieHns OTHOLWEHUA Kak
MHOXeCTBa KOPTEXEM.

B Knaccu4yeckou TeopuM MHOXECTB NO onpeaerieHuro
KaXoe MHOXeCTBO COCTOMUT U3 pPa3sfInYHbIX 3/IeMEHTOB.
U3 3TOro cBoucTBa BbITEKAET HanM4yme y KaXaoro OTHOLUEHUA Tak
Ha3blBaeMoro nepBUYHOro Krnrw4va - Habopa aTpubyToB, 3Ha4YeHUS

KOTOPbIX OAHO3HA4YHO ornpeaensdaroT KOpTeX OTHOLUeHUSA.

alexexplicit@mail.ru



CsouCcTBA OTHOLWEeHUU

XREME

2. Ceoucteo: OTcyTCcTBME YNOPSAOYEeHHOCTU
KopTexeu

2. @M. S DmAHRF

CBOMCTBO OTCYTCTBUSA YNOPAAOYEHHOCTU KOPTEXEeN OTHOLUEeHUA
TaKxe SAABNAeTCHA CrneaAcTBMEM ornpeaerieHnss OTHOLUeHUS-3K3emMnnsapa
KaK MHOXXeCTBa KOpPTeXeun.

OTtcytcTBMe TpeboBaHUA K noAdepXaHUK nopsaka Ha
MHOXEeCTBEe KOpTeXeW OTHOLIEeHUSs [aeT AOMONMHUTESIbHYH FMOKOCTb
CYB npu xpaHeHuUn Oa3 pOaHHbIX BO BHELWHEeM NaMATU WU Npu
BbINOJSIHEHUM 3aMNpPOCOB K 0a3e AaHHbIX. ATO He NMPOTUBOPEYUT TOMY,
yTo npu hopmynupoBaHum 3anpoca K b[l, Hanpumep, Ha A3bike SQL
MOXHO nOTpeboBaTb COPTUPOBKU pe3ynbTypylowen Tabnumubl B
COOTBETCTBMM CO 3HA4YeHUSIMU HEKOoTopbiX cTtonbuoB. Takom
pe3ynbTaT, BoOOOLle TroBOpPsA, He OTHOLIEeHWe, a HeKoTopbIn

ynopAaAao4YeHHbIn CNMNCOK KOpTe)KealexeXpl iCit@ mai I . ru



CsouCcTBA OTHOLWEeHUU

XREME

3. CBoOUCTBO: ATOMApPHOCTb 3Ha4YeHUU aTpubyTos

3.8 BHERNEREFH

3Ha4YeHUs BCeX aTpuObyTOB ABMAOTCA aTOMapHbLIMM.
JTO crnepyet n3 onpeaeneHus AOMeHa KakK
NOoTeHUUaribHOro MHOXecCcTBa 3Ha4YeHUU MpPOCTOro TUNa
OaHHbIX, T.e. cpeaAun 3Ha4YeHUN p[OMeHa He MOryT
cogepXxaTbCA  MHOXecTBa  3HayeHMN  (OTHOLUEHWUS).

[IPUHATO roBOpUTb, UYTO B pPensAUMOHHbLIX ©Oa3sax
OaHHbIX  AONYCKAKTCA  TONMBbKO  HOpMariM3oBaHHbIe
OTHOLLUEHUS UISIU OTHOLUEeHUsl, NpeacTaBrieHHble B NepBou
HOopManbHOU hopme.

alexexplicit@mail.ru



TToHaTUue knkoua

XEHE
EELES:
NMepBUYHLIN KNOY — aTPUOYT NnNu

COBOKYIMNMHOCTDb anVIGyTOB OAHO3HaA4HO

VI,EI,GHTVI(*WI LUNPYHOLWUNX CTPOKY OTHOLLUEHUA.

Kaxpasa Tabnuua moxeT coaepxaTb TONbKO 81 XRAEGEES—1E#

OAVH NEepBUYHBLIA KNHOM.

Knroy, coctosalymmn s ogHoro atpuoyra,

Ha3blBaeTCs NPOCTbIM. &) R

Kno4, cocToAlMN N3 HECKONBbKNX aTpuobyTOB,

Ha3blBaeTcs cocTaBHbIM. & S5

alexexplicit@mail.ru



TToHaTUe knroua
*REME

B ATE
ECcTeCTBEHHbIN KNOY — NePBUYHbLIN KITHOY, COCTOSALLUN U3

MHOPMaALMOHHLIX NMofneun Tabnuubl (TO eCTb NONeu,
cogepxawmx nosieaHyro uHgopmauumo o6 onmcbiBaeMbIX
ob0BbeKTax).

K EEg

CypporatHbIn Krno4 — aBTOMaTU4YeCKU CreHepupoBaHHoOe norsie, HUKakK
He cBA3aHHOEe C MHPOPMaLNOHHbLIM coaepxaHuem 3anucu. OobIYHO
B ponu CK BbicTynaet aBTonHKkpemeHTHOe none tuna INTEGER.

alexexplicit@mail.ru



TToHaTUue knkoua

X BE=

BEXRFEREE—MNE/NEZKRKNRABMENFE -

NoTeHUManbHbIA KNKOY — NOAMHOXECTBO aTPUOYTOB OTHOLLEHMUS,
yaoBreTBopsioLiee Tpe60oBaHMAM YHUKANBHOCTU U
MUHUMANBHOCTU.

CBOMCTBO YHUKANbHOCTU oMnpeaenseTcs No BCeM BO3MOXHbIM
3Ha4YeHUsM, TO eCTb crieayeT U3 BHeLWHero 3HaHUA o npupoae u
3aKOHOMEpPHOCTAX AaHHbIX, KOTOPble MOIryT HaXoAUTLCA B
nepeMeHHOU OTHOLLUEHMUSI.

MUVHUMANbLHOCTL (HECOKPAaTUMMOCTbL) O3HA4aeT, YTO B coCcTaBe
NOTEeHLUUANbHOro Kfo4a OTCYTCTBYET MeHblLUee NOAMHOXeCTBO
aTpubyToB, yaoOBneTBOpsoLee YCNOBUIO YHUKANbHOCTU. NUHbIMK
crioBamMu, ecriv U3 NoTeHUManbLHOro Knko4va yopatb nooon
aTpubyT, OH YTPaTUT CBOUCTBO YHUKAJIbHOCTM!.

B oTHOLIEHUN MoXeT ObITb 04HOBPEMEHHO HeCKOSbKO
noTeHuManbHbIX Knoyen. OguH U3 HUX MOXET ObITb BbIOpaH B
KayecTBe NepBUYHOrO KNkYa OTHOLUEeHUA, Toraa apyrue
noTeHuMaribHble KN4/ Ha3bIBalOT anbTePHAaTUBHLIMU KIHOYaMM.

alexexplicit@mail.ru



TToHaTue knroua

XEHZ

Kaxkgoe oTHolleHne 0bs3aTenbHO UMEET KOMDOMHaLUKo aTpubyToB, KoTopast
MOXET CIY>XUTb KIto4oM. Ee cyuiecTtBoBaHme rapaHTUPYETCsl TEM, YTO
OTHOLLEHME — 3TO MHOXECTBO, KOTOPOE HE COAEPKNT ONHAKOBbIX

9JIEMEHTOB — KOPTEXEMWN.
sENS S
NH®DOPMALIMOHHBIN 06beKT =—— [ CryneHt ]

i Kntouesoe none 54515

16493 Cepreen IleTp Muxaimosuu | 01.01.76

16593 IIeTpoBa Anna | BmagumuposHa | 15.03.75

16693 \ AHoxyuH | AHapewu boprcoBuu 14.04.76

Homep saueTroi krikkEEEXRIEEIt@mall.ru




CsBoUCTBA KNOJa

X R

Buzpensator cneayroume csouctTea Knroua:

v YHukanbHocTb JR4HHE
v’ HeusbbrTouHoCcTs U5

v’ He moxeT coaepXaTb MyCTHIX 3HAYeHWUIA

EN A=

alexexplicit@mail.ru



PyHKUUU Knioua
X BRTIEE

Knroum 06bI4HO MCNONb3YHOT ANA AOCTUXEHUS
cnelyrolux Lenewu:

v = 5 RS .
UCKNFoYeHua AybnmupoBaHUS 3Ha4eHUU B

KNFoYeBbIX aTpubyTax (ocTanbHbIe atpubyTh B

pacyet He NpUHUMArOTCA)
v’ ynopanoyeHus Koptexelt TANHS

v AR T 1
yCKOpeHUs paboTbl ¢ KOpTexamu OTHOLEHUS;

4 OpraHU3aLUmum CBA3bIBAHUA TabNUL HERFERE
alexexplicit@mail.ru



Bonpocsl (3ansTue 7):

1. HanumuTe TPH NPUHIMINHAJBHBIX ACIEKTA JAaHHBIX PeJISIMOHHOM
MO eI

Hanumure 3j1eMeHThI PeJsIUOHHON MOAEIN JaHHbIX
IIpuBeauTe npuMep peJaIUOHHOA MOAEIH JAHHBIX
Hanumure cCBOMCTBA OTHOILEHUH

YT10 Takoe nepBUYHBIA KJIK04Y?

Y10 TaKkoe ecCTeCTBEHHbIN KJI04?

Yr0 Takoe CypporaTHbii KJI04?

Y10 TaKkoe NOTEHUHAJbHBIN KJI104?

Ilepeuncaure CBOMCTBA KJIKYA

IHepeuncaure PyHKUMH KJIHOYA

OISO O = WIS

[EEN
=

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHAaTHe 8
£iY8

Tema: Bugbl cBA3en mexay
Tabnuuamum B pensumMOHHbIX
Oa3ax AaHHbIX

F:
REMAEE P RL R BRE




CBOUCTBA penaLUUMOHHOU TabnNULbL:

v' Bce CTPOKM TABNULILI AOMKHBI 6LITh YHUKANbHBI,
T. €. He MOXeT bbITb CTPOK C OAUHAKOBBLIMU
NepPBUYHBIMU KIFouamm FITE RAT LIk —

v" VimeHa cTON6LOB TA6MULILT AOSIKHLL 6BITh
PA3SIUYHBI, @ 3HAYEHUS UX NPOCTLIMMU, T. €.
HeAONyCTUMA Fpynna 3Ha4YeHUU B OAHOM
ctonbue o0aHOW CTpOoKU 3R F1 L4 FR A ZA [H]

v' Bce CTPOKW 0HOM TABMMULILI AOMKHEI UMETb OAHY
CTPYKTYPY, COOTBETCTBYHOLLYHO UMEHAM U TUMAM
ctonbuos — AR AT A 1T L AUR A HH R ) 451

v' TTopaaok pasmellieHUs CTPOK B TabnuLie moxer
6bITb MPOU3BONBHLIM 3% FHAT HIMI A F] LU AT = 1)

alexexplicit@mail.ru




OcobeHHOCTU cBa3bIBAHUA TabnmL
HER R T RE
# [Mpun npoektupoBaHun B nHpopmaumio 06bI4HO
pa3MeLlatoT B HECKOSTIbKMX Tabnuuax. Tabnuubl npy 3TOm
CBA3aHbl ceMaHTUKoOW nHdopmauunn. B penaumoHHbix CYB

ANs yKasaHus cBsA3en Tabnuu, nponsBoaaT onepauuto nx
CBSA3bIBaHUS.

# Muorue CYB[ npu cBA3biBaHUM TabnumL, aBTOMAaTUYECKM
BbIMOJTHAKT KOHTPOMb CChINTOYHON LLENMOCTHOCTU BBOANMbIX
B ©a3y AaHHbIX B COOTBETCTBUU C YCTAHOBMNEHHbIMU
CBA3AMMU, YTO CrOCOOCTBYET MOBLILLEHUIO JOCTOBEPHOCTU
XpaHumou B bl nHdopmaumu.

# YcTaHOBMNEHWe CBA3N MexXay Tabnvuamm obrier4aet g4ocTyn
K AaHHbIM. CBs3blBaHMe Tabnuu npu BbINONMHEHNUN TaKUX

onepauumn, Kak Nouck, NPOCMOTpP, peaakTUupoBaHMeE,
BbIOOpKa 1 NOAroToBka OTYETOB, obecneyYnBaeT

BO3MOXHOCTb 06paLLeHUst K aqomsoan M nf -
CBSA3aHHbIX 3anuceil. exexpliCi J@'mall.ru



OcHoOBHbIEe BUALI CBA3U TabnuLy

RRF M FEA R

# [pu cBA3bIBaHUW ABYX TabnuL, BblAEMNSAT OCHOBHYHO
(pOOUTESNbCKY) U OOMOSTHUTESNbHYIO (NOAYUHEHHYIO,
OOYEpPHIO) Tabnuubl. Jlormyeckoe cBA3biBaHMe Tabnuu
NPON3BOANTCS C NOMOLLbIO KITHoYa CBA3MN.

# Kno4 cBS3M, NO aHanormm ¢ obbI4HbIM KNHYOM Tabnuubl,
COCTOWUT U3 OAHOIO NI HECKONbKUX NONEeN, KOTopble
Has3bIBaOT NONAMU CBA3N.

# CyTb CBSI3bIBAHWS COCTOUT B YCTaHOBMEHUN COOTBETCTBUS
nosien CBA3m OCHOBHOW U AONONMHUTENBHOW Tabnuu,.

# B 3aBMCMMOCTU OT TOTO, KaK onpenereHbl noss cBa3m
OCHOBHOW U OONONMHUTENLHOM Tabnny (Kak COOTHOCATCS
KITHoMeBbIE NOMS C NOMnsiMM CBA3N), Mexay AByMSA Tabnuuamu
MOrYyT yCTaHaBNMMBaTbLCA CrieayoLlne Tpyu OCHOBHbIX BUAa

: o 1:1); - (1:M), —
ioro (MM iR, BIEXEXPIICILE@MAI.ru



TepmuH «CBa3b» U BUALL CBA3eU

RiE " AEEKT
B

/# CBA3b - 3TO Noruyeckaa accoumaums,
yCTaHasnueaemas mexay tabnuuamu b1
R R AESYE PR 2[RI L 2 4 5K HK

~ Ceasb onpefenseT KOMUYECTBO 3anUceid AGHHOM
Tabnuubl, KOTOpbIe MOryT 6bITb CBA3AHLI C OAHOU

3anNUCbIO Apyrou Tabnuusr X7 E X 4 e R Al 3 7
—RP—MEFRFE TR

# Csasu 6bIBGIOT CneayroWMX TUNOB: a7 TH -

4 0AvH K oaHOMY —

4 OOUH KO MHOMUM — X%
A

4 MHOrUEe KO MHOrUM % X%

alexexplicit@mail.ru



TTpumepsr Ceaseu
HERE S

~ Tlpumep cBa3U OAUH K OAHOMY:
«CTpaHbI» - «CTOoNUUbLD»

— X —R AR KRB

11 = %” "W -é‘%lz »

~ Tlpumep cBA3U OAUH KO MHOTUM:
«CTpaHbI» - «[ opoaa»

RS EZ S ENE
11 % » \\:bﬁﬂ_]‘ 99

~ Tlpumep cBA3U MHOrMe KO MHOTMUM:
«MexayHapoaHeie Coro3bI» - «CTpaGHbI»

EHE XA - |
“‘HiEER” -"ExX”  alexexplicit@mail.ru




XapakTepucTuKa BUAOB CBA3el Tabnuu
R EER SR A R AL

FRSAIN o R TH U R4S 1E

XapakTepucTtuka noneu

1:1 1:M M:M
CBA3M NO BUAaM
. = X = X FExi
Ilo9 cBSA3M OCHOBHOM ABJIAIOTCH | ABJIAIOTCHA | He ABJIAIOTCH
Tabaunbl 3% BT B KJIIOUOM KJIIOUOM KJIH0Y0M
IMouast cBA3M =X P X FARxiE
o ABJJIAIOTCH | He ABJAAIOTCH | HeE ABJIAIOTCA
TOMOJHUTEJILHOU TA0JIUIBI
KJIIOUOM KJIIOYOM KJIIOYOM

PN B 7 B

alexexplicit@mail.ru




XapakTepuctuka BMAOB cBA3en Tabnuu
R B EE BRI I FFAE

CeasbBuga l:l 1:1%x%

CBsi3b BMaa 1:1 obpasyerca B crnyyae, Koraa Bce rnorsis
CBS131 OCHOBHOW 1 OONONMHUTENbHOW Tabnuy, ABnNakTCA
KrtouveBbiMU. ObecneymnBaeTca B3aMMHO-O4HO3HAYHOE
COOTBETCTBME 3aMNncen CBA3bIBaEMbIX Tabnunu.

4T RA IR BT A R R P BA B, KBl 1R)R
Ro RMALFERRICFEN —— MK R

Ha npakTtuke cBa3u Bmaa 1:1 ncnonb3yrTcAa cpaBHUTENBHO
penko, Tak Kak XpaHMMyo B AByX Tabnuuax nHdopmauuto
rnerko oobeanHNTbL B 0AHYy Tabnuuy, KoTopasd 3aHMMaeT
ropasgo MeHblle MecTa B namsatn OBM.

Kby b, XL LR ARIRADEEH, DOV R
R URE A G 2] Ry, R HHEDRTHELA

FE I alexexplicit@mail.ru




XapakTepucTuka BUAOB cea3en Tabnuy
R B B2 U RFE
Cea3b Buaa 1:M §HEzEs1 - M
CBsa3b 1:M nmeet mMecTo B crny4vae, Korga ogHou

3anucu poauTenbCKon Tabnnubl COOTBETCTBYET
HECKOSIbKO 3anmcen goyepHen tabnuubl.

KRL: BREM—PMCEN N T TR Z N E %N,
KAEM

CBa3b Brga M:M FEIESERIM : M

Cambin obwuin Bug cesasm M:M Bo3HuKaeT B crny4vasx,

Korga HECKOSNMbKUM 3anmcam OCHOBHOMN Tabnuubl

COOTBETCTBYET HECKOJSILKO 3annceun AoNONHUTENbHOW

Tabnuusbl.

S FEM: MEIR— R RE X R M S MO T TN
&z Mot T s alexexplicit@maill.ru




TTpumep BLl: «TTpoexTHas opraHusauusa»
RO  “ RS
Cxema AaHHbIX u3 CYB[L] Access Access DBMSHB#EE

/

Ceasb 1°'M
EEL: M
8] . TX
Departs — otaens.l, Project — npoeKThl,
o1 L S5I1H

Emp - cotpyannkn,  Jojexexphie@dmail.ru



TTpumep BbL]: «ITpoekTHas opraHusaumua»

ABIBERE:  “BiHA

Ceasb <OAUH-KO-MHOrMM»: OTaensl - CoTpyAHUkU —XfERRKR: FI1-R T

Tabnuua ‘=T"% Tabnuua «OTaenbr»
«CotpyaHuku» (Emp) #1145 (Departs) i
Tabenvholit & ®HO . Homep abl ]2
G }Eﬁ%uomep ;lcompyduuka Omoen #|] omoena Hazeanue omoena
023 Bonxkosa Enena 2 1 HUndopMannoHHbIN 0T
[TaBnoBHa 2 AIMHHHCTPAIAS
113 benos Cepreii 1 3 OT/ie1 KaapoB
FOpbeBru
101 Porog Cepreii 2 "
Mixaiiiosna 9 IIpoexTHBIN OTHEN
056 [Tanuna AHHa 1

«Homep otaena» -
NepBUYHLIU KO B
098 ®poos Opwii 9 C%s;stN:\ :11 Tabnuue «OTaenb»
Bamoniy “BBI1S - HR ) R P HE R

«OTaen» - BHelWHUU KNkoY B Tabnuue  «&i - “E5” % i

«COTPYAHUKU» K Ta6nmuealQrX6‘Dﬁpll(ﬂ"E@m all.ru

AJleKkceeBHA




TTpumep BbL]: «ITpoekTHas opraHusaumua»

ABIBERE:  “BiHA

CBA3b «OAUH-KO-MHOrUM»: OTgensr - CoTpyaHukm —XfEXRAR: HI1-AT

Tabnuua BHewHui knkou 5hig '(I'[;xGnmua) «OTACJ'II:Ii)
«COprp.l-IVIKM» (Emp) efﬁts/nepBW-leIM KoM

Tabenvnutii QHO Omoen E Z:IE M: 1 Homep E % i
HoMep compyonuka - C M . 1 omoena
023 Bonkosa Enena 2 BA3b ¢ /; 1 NudopmannoHHbIii 0TAE
ITaB1oBHA 2 AIMUHUCTPAIUA
4
113 benos Cepreit 1 3 Otaen kagpos
IOpbeBuu
101 PoroB Ceprei 2 =
[V - — y 9 IIpoexTHBIN 0TAET
056 [ManuHa AHHA 1 w
Antexceesia ] «Homep otaena» - MepBUYHLIN
kntoy B Tabnuue «Otaens»
098 ®ponos HOpuit 9
Banumosuu

«OTtaen» - BHelWHUU KNoY B Tabnuue «CoTpyaHUKU» K

Tabnuue «OTaenbI»
B oTHOWeEHUN COTPYAHMKM MMEETCS He KIr4YeBOou anl/I6yT «OTD.C.H», 3Ha4eHNAa KOTOpOoro
ABITAKOTCA 3HAYEeHUNAMU I'ICPBM\IHOI'O KNrova «HOMCP otTaena» OTHoLeHund OTﬂ.eJ‘IbI. Torna
roBOPAT, YTO atpmbyT «OTAen» oTHOLLIEHVA COTPYAHUKU ECTb BHELLIHWUI KITHOY.

LFRT, AR 3", H@%’f@%@%ﬁ‘”@lﬁt&ﬁﬁr U

REAWEIE “F1T” FROYHMEE



TTpumep BLl: «TTpoekTHas opraHusaums»
APIBIEE: Rt HR”

CBA3b «MHOrue-co-mHorummu»: CoTpyaHuku- TTpoekTbr

X% RIL-WH

~ Ceasb "MHOrMe-Cco-MHOrUMU" B penalUMOHHOU MoAenu AAHHLIX
peanusyetca Yepes «pa3esa3ouHbie Tabnuuer»>. TTpu atom ceasb
"MHOIrUe -Cco-MHOrUMU” MOXHO 3aMEHUTL ABYMSA CBA3SIMU <OAUH KO
MHOTUM>»

RABHEHEBAP RSN ZRALET “BER” LIH. EHLZ, ATUHAAAI—

WESS VIR EIVES S

~ [nsa opraHusauum ceasel B passBa3ouHyo Tabnuuy AobasnaroTcs

sHewHue knroum (FK).

~ Pa3easouHas Tabnuua asnseTcs AodepHeid NO OTHOWEHUIO K
CBA3LIBAEMBIM.

~ Hanpumep: «yuacTue B npoekrax» (Tabnuua u3 AByx noneii: Koa

cotpyaHuka (FK), koa npoekra ﬁ"@XGXleCIt@ mall U



TTpumep BLl: «TTpoekTHaa opraHusauus»
APIBIEE: Rt HR”

CBA3b «MHOrue-co-mHorummu»: CoTpyaHuku- TTpoekTbr

X% RIL-WH

Tabnuua E\Ii/v Ceasb M:M Tabnuua mE=
«COTPYAHUKU> xRS E:\ «TTpoeKTbI> "
PYA Tabnuua «Yuactue 8 _ P gi= %j’“
= Hazeanue

DOUHO ;l_&._ Homep éf[ npoel('l'qx» HTughp npoexma
Boaxosa E.II. 023 %ﬂﬂ% ﬁ £ =
23/H AMC "HaJjor"-2

Bbeaos C.10. 113 \ Yuacmuux Ponb Ilpoexm
+~ 113 HCIIOJTHATETh 23/H A % 18-K HUIIC "Kutean"

— 101 PYKOBOIHTENb 18-K

Poros C.M. 101
09/P I'C "T'opon"
ITannna A.A. 056 |« 056 HCIOJIHUTEIb 18-K A1

N
®poJos 10.B. 098 '\\ 101 KOHCYJILTAHT 09/P A/ EQ:DEM -1
T 098 PYKOBOAMTEIb 23/H CBﬂ3b M:l

ELEL M
Ceasb 1:M
B Tabnuue «Yuactue B NpoeKkTax»: «passas3oyHan "'061?““0»
«YUYACTHUK» - BHEWHUN KN4 K Tabnuue «CoTpyaHUKU» Ceasb M:M EJER

«TTpoekT» - BHelWHUU KNoY Kk Tabnuue «TTpoekTbI»

sl . .
R R alexexplicit@mail.ru



R

Bonpocel (3ansTue 8):

Hanmumure cBOMCTBA PEJSIIMOHHON TA0JIUIIBI
Hanumure 0OCHOBHBbIC BU/IbI CBSI3eH

JaiiTe onpenesieHue TepMuHy «CBA3b»
IIpuBeaure npumMepsl BUAOB CBA3EH

JlaiiTe XapaKTepuCTUKY BUI0B CBA3EH
IIpuBeaure npumep CBA3U OAMH-KO-MHOTUM
IIpuBeaure npumMep CBA3M MHOTME-KO-MHOTHUM

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHaTue 9
£iN9

Tema: leonHdpopMaLUOHHbIE
Oa3bl AaHHbIX

T MBS EBAEE

alexexplicit@mail.ru



[Mpobnema xpaHeHnA rpapuyeckon MHPopmaunm

1T B A B Y ) @

O6biuHble CYB[ okasbiBatloTca noytn 6becnonesHbiMn aAns8 paboTbl C  TakuM

crneumdunyeckmMm BUAOM [OAHHbIX, KakK rpa¢gpumuyeckme (NpoCcTpaHCTBEHHbIE)
O06BbEeKThI.

FHSUEH, ZSEHIDBMSXS TAER R AN B (2R M) N RIXAE AR € SR AL B T LT 35cF H .

rpadpumnueckme (NPoCcTpaHCTBEHHbIe) 06beKThl

& HDBMS » @

Ob6blyHag
CyYb/

e
_—) % e
\

» /
alexexplicit@rail.ru



[Mpobnema xpaHeHnA rpapuyeckon MHPopmaunm

1T B A B Y ) @

[padpmyecknin 06bLEKT XapaKTepusyeTcs MNpuBA3KOM K HEKOTOpOM CUCTeEME
KoopauHaTt (Hanpumep, reorpadunyeckux). padpuyecknin obbeKT 3adaeTcs, Kak
MUHUMYM, oAHOW napon koopauHat (X, Y), onpegenswowen TouKy ero
MecTononoxeHus. Kpome Toro, obbekT MOXeT MMeTb onpeaeneHHyr Gopmy u
pasMepbl, KOTOpble MOXHO 3agaTb HAboOpOM KOOpAMHAT XapaKTEepHbIX TO4eK.
NMpnMepaMn 06BHLEKTOB MOryT CNYXWUTb 34aHUSA, 3eMesibHble Y4acTKKU, A0pOorn, MocCThbl,
BOAOEMbI, MPUPOAHbIE 30Hbl, aAMUHUCTPATUBHbIE PalOHbl, CTPaHbl U T.M.

EIEXT R IRRE RS0 e BIEA AR R (a0, HhERARARR) o EITEX R A B S 2 /b
—XHAERR (X, YD FERE. AL, XRATLLRARERIEARAR N, AT PUGE — 4 O '5£7I‘T§|%m
B NREAPICOFEEFY, bk, &, W, K&, BRXE, TEXE, EX

- &
"\.%. _l,-}@
\"H._.

alexexpllcu@mall Tu



Y10 TaKoe I'EOMH(I)OpMaLI,VIOHHaFI 6a3a AaHHbIX?

A2 e s BRAE S A0

KoopanHaTtbl Touek reorpadpmyecknx 06 beKToB MOXKHO CYMUTATb aTPUOYTUBHLIMU AAHHLIMU N XPaHUTb B
06bI4yHOM B/ (B Tabnumue). OaHAKO TaKon NOAXOA He MO3BOIAET pellaTb Takue 3a4auu, rae BaxkeH UMeHHOo
MPOCTPAHCTBEHHbIM XapaKTep 0ObeKToB. ITO, Npexae Bcero, oTobpaxeHMe OO6bEKTOB Ha 3KpPaHe UK
NPUHTEPE, NPOCTPAHCTBEHHbLIA NMOMUCK (T.e. OTBET Ha BoNpocbl TMMNa «Kakne 06bEeKTbl PAcMno/IoXKeHbl B
NaHHOM TOYKe?»), pacyeT reoMeTPUYECKUX XapaKTEPUCTUK O0OBEKTOB (A4/MHA, BbICOTa, NAOWAAb),
BM3Yya/ibHOE pefaKTUPOBaHME 0OBEKTOB, a Tak¥e pa3HoobpasHble 3a/1a4M NPOCTPAHCTBEHHOrO aHaAuM3a.
I R SRV ARTRO DI B HHE - A REESAEEE (XRF ) b, BHE, XiT
AERAVTEBEANZHOZEEUHRRESNOR, HE XEeERESSHHN EERN
, ZEER (BIEZFENEEER LHNE rMENR ?272EMORN) , TENR

MITLAE (KE - SE @ B1R) , AT EsRiE IR ESMHZEE D THES,

lreouHgpopmayuoHHol 6a3oli 0aHHbIx (FB/[) — Ha3biBaeTcA 6a3a AaHHbIX, CMPOEKTUPOBaHHAA
TaKUM 06pa3om, YTobbl XPaHUTb MHPOPMaLMIO O rpaduyeckmnx obbEKTaX.

® (s MR (GDB) A& —Fh UL TA7 84 5% BT X G018 K OB

lfeouHpopmayuoHHaa 6a3a OaHHbix (BA) - 370 oOpraHM3oBaHHas COBOKYMHOCTb

MPOCTPAHCTBEHHbIX U TabAMYHbLIX [AaHHDbIX, KOTOPblE OMUCLIBAOT HEKOTOPYI TEeppUTOpPUID U
pacnonomeHHble Ha Hel 06beKTbl.

WHAE BB E (GDB) &= MAMRME I A AR ES, XEHIMIE 1R E KL A

RS SRES alexexpllc:lt@ mail.ru

Q=0



Y10 Takoe reonHpopmaumoHHaa cuctema (FMC)?

a2t E R RS (GIS) ?

CopepxaHue [B[] He orpaHuMuyMBaeTca KoopaMHaTamu ob6bekToB. [lpexae Bcero, 06bEKTbl MOryT ObITb
KnaccuduuUMpoBaHbl NO TUMAM, FrEOMETPUYECKMM XapPaKTEPUCTUKAM, HA3HAYEHUIO U APYyrMm npusHakam. U3 sTtoro
cnegyert, uto B[l gonKHa MMeTb onpeaeneHHy CTPYKTYPY, OTPaXKatoLwyo 3Ty KnaccuduKkauuto. Kpome Toro, ¢ Kaxkabim
06BbEKTOM MOXKeT ObITb CBSI3aHA onpeaeneHHas aTpnbyTueHana MHbopmauma. Hanpumep, ans 06beKTOB-34aHUA MOXKET
6bITb 334aH agpec, None3HaA NaoLWaab, YNACNO0 STaXKEN, BNageney, u apyrme XapakTepuctMku. 3ta MHGoOpMaLma TaKxKe
AOMKHA XpPaHUTbCA B cocTase BM. ATpnbyTneHaa MHPopMaLMA MOXKET MCNONb30BaATbCA ANA GOPMYIMPOBKM 3aNpPOCOB
(Hanpumep, «HAMTU BCe ABYX3TAXKHble 34aHMA» UAN «HAWTM BCE YYACTKM YAUL, MO KOTOPbIM MPOXOAAT MapLUPYThbI
06LWEeCcTBEHHOrO TpaHCNoOpTa») U ANA ynpaBneHua oTobparkeHnem O6BHEKTOB («pacKpacuTb 34aHWUA Pas3INYHbIMMK
LLBETOBbIMM OTTEHKAMM B 3aBUCUMOCTM OT YMUC/A STAXKEN» NN «0OO3HAUYUTL TOACTbIMU IMHUAMM OCHOBHbIE MArnuCcTpanu
ropoga»).

GDBHJN AR TXF REJALFR. B, AJLMRYERAY, JUAHRHE, B R A AER X R #4702 Kk, GDB
N2 B [t o KRR E M . hh, FELEMEAE BT LSRN AR, a0, 77PN E BN R ) Bt
bk, ATHIXIE, B, ra & A, tfE BN EGDBY . B E BrTH THlE &l (B, “&
AT A R E @Y7 B “EBR AL A AT KAEER A E 7 ) ARG R ER O “WRIEEESR
ANFEIZE R ERY) 7 B AR G R EEERR D .

MoaTomy nporpammsbl, npeaHasHavyeHHble anAa pabotbl ¢ B[, AONXKHbLI, HapAaay € QYHKUUAMMW,
XapaKTepHbiMKU AnA obbiuHbix CYB/l, BbinonHATL 6onblon Habop onepaunit c rpapuyecknmm obbekTamm.

Rltk, %11 T GDBIAE 7 4l 55 i DBMSH L AU DR —it, X EIEX RPAT K E#RAE .

lfeouHgpopmayuoHHaa cucmema (TMC) — 3TO0 nporpamMmHas CcUCTEMQ,
' npeaHa3HayYeHHas ANs XpaHeHua, 06paboTKM M oTobparkeHus [AaHHbIX,
© XpaHAawmxca s I'b/.

HELE B RS (GIS) S B T4 Sy o
2% rRirE T | @exphieit @it ru
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Y1o TaKoe I'eOMH(I)OpMaLI,MOHHaFI cuctema (F’MNC)?

H4 2P ER RS (GIS) ?

feouHpopmaLMoOHHaAA cuctema (reorpadpunyeckas MHGoOpMaLMOHHAA CUCTEMA,
TMC) — cuctema cbopa, xpaHeHUA, aHann3a u rpapuyeckomr BM3yanunsaumm
NPOCTPAHCTBEHHbIX (reorpadmnyeckmnx) AaHHbIX U CBA3aHHOM C HUMW MHPOPMaLIUK
0 HeobxoaAMMbIX OO bEKTAX.

HIEE RS GUEEERSA, GIS) B—FHTIE, #44, 2hMmER
Wm R lE] D) B a K xR RE BB R 5.

alexexplicit@mail.ru



[lpeactaBneHne aaHHbIX B TUC

GISH 1 Z s =K 7~

[daHHble B TMC onncbiBalOT peanbHble 0O6BEKTHI,
Takue Kak [A0opPOoru, COOpY:KeHuA, 34aHnA, BOAOEMbI,
JIECHblE MaCcCUBbI.

PeanbHble 0ObEKTbl MOMKHO pPasfennTb Ha ABe
abCcTpaKTHble  KaTeropuu: AUCKpeTHble (Aoma,
TeppPUTOPUANbHbIE 30HbI) U HENpPEpPbIBHbIE (penbed,
YPOBEHb 0CaAKOB, CpeaHerogoBasa TemnepaTtypa).
[na npeactaBneHMa aTUX ABYX KaTeropuii o6bekTos
MCNONb3YHOTCSA BEKTOPHbIE U PacTPOBble AaHHble.

GISELHEF IR T H LNt &, HluniEeg, R
Yy, WA, K&, HRAK

X RA L AR KT B EH

(5lE, i) MIEZR (FERE, FKE, FF
PR o REMPHE SR H T RRE R ER

customers

- Q0O~0O0 <

parcels

elevation

""" land usage

- D~ =

-'-.’-.‘

“" real world

BEKTOPHble AaHHble &= 2 1E

g . . .
pacTpoBble gaHHble it EHE aleXeXp“Clt@ mail.ru



PactpoBble gaHHble B [AC

GISH [Pt 2 F

PacTpoBble gaHHble XpaHATCA B BUAE HAabOPOB BE/IMYMH, yNOPALOYEHHbIX B dopme NPAMOYrOabHOM

ceTku. Hanbonee pacnpoctpaHeHHbIM CTOCOBOM NONYYEHUA PACTPOBLIX AAHHbIX O MOBEPXHOCTU 3emMaun

ABNAETCA AUCTAaHUMOHHOE 30HAMpPOBaHWe, NpoBOAMMOE NpPU MNOMOLWM CNYTHUKOB. XpaHeHue

PACTPOBbIX AAaHHbIX MOXET OCYLEeCTBAATLCA B rpaduyecknx ¢opmartax, Hanpumep TIF nam JPEG, nan B

H6uHapHOM BUAe B 6a3ax AaHHbIX.

A E A7 i R R RS B — A . SRR T AR B s 1 e L7 vk Rl B2

B, MM BRI DAL RS S (BIAITIFEIPEG) A7 4%, AT DAL — i3k il JE 2R A7t 7 508 o v

Bip ( BX)
2%

T o alERERBTiER@mail.ru

a7 o



BekTopHble gaHHble B [UNC

GISHHIK =

B NT'MC K BeKTOpHbIM 06beKTam MOryT ObITb MPUBA3aHbI CEMAaHTUYECKUEe AaHHble. CTPYKTYpY M TUMbl AaHHbIX
onpegenaeT No/sib30BaTe/lb.

BeKTOpHble AaHHble TaK¥e MOryT ONUCbIBAaTb HEMPEpPbIBHbIE N0AA BEAMYUH. [Tona npu sTom M3obparkatotcs B
BMAE N30NHUIN NN KOHTYPHbIX TMHUA.

BeKkTopHble AaHHble 06bIYHO MMEIOT ropPa3A0 MeHbLLN pa3smep, Yem pacTposble. Mx nerko TpaHchopmmpoBaTb
M NPOBOAUTb HAa4, HUMKW BUHAPHbIE onepaLUun.

FEGISHT, 18 CHHE AT IS B R B R SR A s 22 iy ] - € S
KBRS ] R B ML T B ERXMIEO N, S N EL G
) I E LS B NS 2 . BATTRE 5 ¥ BOoFx Hidr kil B At

Touku - 31O Napbl KoopanHaT X,Y.

IvHun - Habopbl  KoopAauHar,
onpeaenatoLmx popmy.

MonuroHbl - Habopbl KoopAauHar,
onpeaenaAoWmx rpaHnLbl 3aMKHYTbIX
obnacrten.

BEREX, YARKRXT
285 B AR —H AL bR
2 10T 52 e S E P DX 35k 5 ) A

e I .
alexexplicit@mail.ru



CpaBHEHMEe PacTPOBOMN M BEKTOPHOM MOAENN AaHHbIX
AR AR Ok B AR AR AR ) B A

pacTpoBble AaHHble Hit & 23E
Raster

Vector

PeanbHbit mup ESCHH 5
Real World



CpaBHEHMEe PacTPOBOMN M BEKTOPHOM MOAENN AaHHbIX

PRS0 R B A AR TR ) L

sfes *

BEKTOpPHble AaHHble K= {E pacTpoBble AaHHble i & ZHE
OcobeHHOCTH % X
oTOBpaxeHus i : - RETRIEE
TOoYyekK x % . . s

Point features R:mc: ééé\llrllrc-a!ru.rersh "oy
OcobeHHOCTU : TR RVEEAIE
oTobparkeHus o2
NMHUN

Line features Raster line features

OcobeHHOCTU
oTobparkeHuA .

P ERZ ML
NOJINTOHOB

al et @ mail.ru

Polygon features Raster polygpn leatures



CpaBHeHMe pacTPOBOMN U BEKTOPHOM MOAE/ N AaHHbIX

B 1 A A8 )

pacTpoBble AaHHble i & E3E BEKTOPHble AaHHble K= #1E

alexexplicit@mail.ru



CpaBHeHMe pacTPOBOMN U BEKTOPHOM MOAE/ N AaHHbIX

B 1 A A8 )

CBoﬁCTBo/Mop,enb AAHHbIX PacTtpoBas Belgquaﬂ
B/ SRR M A& 24z KEHE
MacwTtabupyemocTb - 4
Ay B
N36bITOYHOCTb (06bem
NaHHbIX) B +

R (HE=E)

Mepepayva HenpepbIBHbIX +
CBOWCTB

B IES

lNepepaya ANCKPETHbIX +
0b6beKTOoB

ERISEX R

JlerkocTb co3gaHumA + -

SF ol Alexexplicit@mait.ru



OcHOBHble AOCTONHCTBA U HEAOCTATKU PACTPOBLIX N BEKTOPHbIX

AaHHbIX
M AN % e 0 ) 3 B0 Rk
CpaBHMBaeM A0OCTOMHCTBA S =
PACTPOBbIE JAHHBIE ﬁﬂ;rﬁuz%u:}g

1. PeannctnyHble n3obpaxkeHusn

2. BO3MO*XHOCTb aBTOMATM3aL MM NOCTPOEHUA
n3obparxkeHus

BEKTOPHbIE JAHHDbIE

1. N1306paxkeHns 3aHMMaAIOT HEHGObLLION 06BEM.

2. Jlerko macwtabupytotca 6e3 notepm KayecTBa.

CpaBHMBaeM HeLOCTaTKU

PACTPOBbIE JAHHbIE

1. NoTeps KayecTBa Npu MmalTabrupoBaHUN.
2. bonbwon ob6bem n3obparkeHus.
BEKTOPHbIE JAHHbIE

1. He no3BONAIOT NOIYYUTb PEAIUCTUYECKOTO
n3obpaxkeHus.

1.2ENER

2 BB EHMERE
XEHIE
1.BB&E/N -

2.5 T EMAZRERE -
LEEER /=
KRR

1.6 B2 R B -

2. REBR~T -

X=#HE
1L.ARFREEENE R -

2. N306parkeHne onucbiBaeTcA TbiCAYaMMU Kﬁt@xéﬁ%f%@?ﬁ\ﬁf‘t ru



N3 yero coctout NMC?

GISEH{T 2 Hik ?

AnnapaTtHble cpeAacTBa
3BM, ceTn, HaKONUTENU, CKaHep, AUrnTan3epbl N T. A.)

a4

THENL, W%, FERE, 3L BEuiEs .
MporpammHoe obecneueHue

MporpammHoe obecneveHne MNC cogepUT GYHKUUM U UHCTPYMEHTDI,
HeobxogMMmble ANA XPaHeHMA, aHanM3a u BU3yansaumnm
reorpaduyeckon (NpocTpaHCTBEHHOM) MHPOPMaLUU.

B
cﬁgﬁﬁﬁﬁ%,%ﬁﬁﬂﬁ%ﬂ@(é@)%%%%mw%ﬂ
TA.

[daHHble

[aHHble moryT 6biTb NpeAcTaBAEHbl B BUAE rOTOBbIX KapT C
TpebyeMbIMn TEMATUYECKMMN CNOSIMU, TNOO B BUAE CHUMKOB
KOCMMYECKOWN N a3p0POTOCHEMKMU.

[JaHHble moryT bbITh:

- NO3ULMOHHbIE (reorpaduryeckme): MecTononoxKeHme obbeKkTa Ha
3eMHOW NOBEPXHOCTM.

- Heno3uUMOHHbIe (aTpMbyTMBHbIE): ONUCATENbHbIE.

AET

o o] CLULEAA B i £ A 2 I a2 U2 B, tm] BARA
oK H R A A B s BB U2 B

ALY

i eralexaxXphicit@mail.ru




OcHoBHble Onepauunu B 'NC

GISHR I EARIRE

BBoa AaHHbIX
B reoHbOpPMaALMOHHbBIX CUCTEMAX aBTOMATU3NPOBAH NPOLECC CO3A4aHUA UMPPOBLIX KAPT, YTO
KapAWHabHO COKPALWLAET CPOKM TEXHONOTMYECKOro LMKAA.

YnpasneHue gaHHbIMU
[eonHPOPMaALMOHHbIE CUCTEMbI XPaHAT NPOCTPAHCTBEHHbIE U AaTPUOYTUBHbBIE AaHHbIE ANA UX
AanbHeNwWero aHannsa n obpaboTku.

3anpoc U aHaNun3 AaHHbIX

[eoMHPOPMALMOHHbBIE CUCTEMbI BbIMOAHAKOT 3aNPOChbl O CBOMCTBAX OOBHEKTOB, PACMNONOMKEHHbIX
Ha KapTe, M aBTOMaTMU3NPYIOT NPOLECC C/IOXKHOIo aHaAn3a, CONOCTAaBNAAA MHOXECTBO
NapameTpoB ANA NOJIyYEHUA CBEAEHUN UM NPOTrHO3UPOBAHUA ABIEHUMN.

Busyanusauyuma gaHHbIX

YpobHoe npeactaBneHne AaHHbIX HEMNOCPEACTBEHHO BAMAET HA KA4eCTBO M CKOPOCTb UX
aHanu3a. MNpoCcTpaHCTBEHHbIe AaHHbIX HA MHTEPAKTUBHbIX KapTaX. OTYeTbl O COCTOAHUMN
06beKTOB MOTryT BbITb NOCTPOEHLI B BUAE rPAdUKOB, AMarpamm, TPEXMEPHbIX U300paKeHUN.

HiEWA - EHBERRAD  (IENFHERNIEZBEMNERN - XAKED 7%
ZNSEEESENEIR

HiEEHE, hBERRAFEZEMEIEIIE - UHH—DoTHAE,
HIEE WA O - EBERRFNTERUTHE LN ENEENEW - FBD)
PITERMNANERE - [ERFZZSHLREERAFTNINZR,

HARAIAME - AEMBIEE RS NEESMEITHWREMNEREE - KENME LW

REHIE - %?Xﬁ%%?‘&ﬁ@?ﬁ%ﬂuH‘a%(é%%iﬁﬁ@@ mail.ru



GO0 Ol s ol D =

Bonpocsl (3ansatue 9):

IIpo0sema xpanenusi rpadpuyeckoit mHGopManuu B 0a3e TaHHBIX

Yro0 Takoe reouHpopManMoHHasA 0a3a TaHHBIX?

Yro Takoe reounpopmanunonnas cucrema (I'nC)?

Ipeacrasiaenue nanubix B I'IC

PacrpoBsbie nannbie B THC

Bektopublie nannbie B 'UC

OCHOBHBIE JOCTOMHCTBA U HEOCTATKHA PACTPOBbIX M BEKTOPHBIX JAHHBIX
N3 yero cocroutr 'NC?

alexexplicit@mail.ru



«bA3bl JAHHbIX HA
TPAHCINOPTE»

A EIB R BEE

[lpenopaBaTens.:

MupoHUYyK AnekcaHgp AnekcaHapoBuy

alexexplicit@mail.ru



3aHaTue 10
£i¥10

Tema: leonHdpopMaLUOHHbIE
0a3bl JaHHbIX HA TpaHcnopTe

alexexplicit@mail.ru



AHanNmM3 NOPOXKHO-TPAHCNOPTHbIX NpouncluecTesmm ¢ nomoulbto NMC

1 IR 3 1B B M BIGIS 7 AT

B KpynHbIX ropogax HabnoaaeTcs BbICOKMA YPOBEHb aBapPUMHOCTM Ha TpaHcnopTte. O6bIMHO A0POXKHO-
TpaHcnopTHble npoucwecteua (ATM) KOHUEHTPUPYIOTCA B ONpeaeneHHbiX MecTax AOPOXKHOM ceTu. Ons
onpeaeneHns MecT KoHueHTpauumu AOTI HeobxoaMmo 3HaTb MX MECTONONOXEeHMe Ha KapTe. [oaTomy
pa3paboTKa NHTEPAKTUBHbIX KapT aBapUMHOCTM A8 KPYMNHbIX rOpoA0B UMeeT 60/blLoe 3HaYeHue.

FER T, TEERWRERIRGE. B, EETEER (RTA) £ TETE 25 1SR E 5
%ﬁ%%%ﬁﬂzéﬁiﬂjﬂﬁﬁﬁﬁ HREMEESAME R E. Bk, RO F s B Ui B R
O,

[lopoXHO-TpaHcnopTHOe npoucecTeue (ATN) - & B8 38 18 F 5 (RTA)




AHanNmM3 NOPOXKHO-TPAHCNOPTHbIX NpouncluecTesmm ¢ nomoulbto NMC

1 IR 3 1B B M BIGIS 7 AT

B ocHOBe MHTEPAKTMBHOM KapTbl aBAPMMNHOCTU NeXKaT ABa NoAxoaa:

- Tonorpaduyeckum aHanms

- [TUC-texHONOrMNMN.

Tonorpaduyeckmit aHanms ATM - npeaHa3Ha4yeH A1a BblABNEHUA MECT KOHUeHTpauun AT B
NPOCTPAHCTBE (NepeceyeHnmn, y4yacTke AOPOrK, MarucTpanu, ropoae, PerMoHe, ctpaHe).
F'MC-TexHONOrMM NOAPaA3yMeEBALOT 0O beAMHEHNE NPOCTPAHCTBEHHbIX M TaB/INYHbIX AaHHbIX B eANHOe

uenoe.
A2 B AR I B2 T R vk
HOTE 43 BT
Glsﬁzﬂi

T8 A8 B H T - B IEM R AR e S (8] (A X I, BREL, EE AR, 3,
Xk, EZR/MIX) BT A
GISHE A T R 5 25 18] RN R A B s 45 1A — AR




AHanNmM3 NOPOXKHO-TPAHCNOPTHbIX NpouncluecTesmm ¢ nomoulbto NMC

1 IR 3 1B B M BIGIS 7 AT

Takum obpa3om, Ana co3aaHnsa MHTEPAKTUBHOM KapTbl Heobxoamma 6a3a gaHHbIx AT,
B KOTOpOW Kaxkaoe AT nmeeT cBOM KOOPAUHATDI

NHbopmaumMoHHasa cuctema, npegHasHavyeHHaa ana aHanmda AT, MoXeT BbINONHATb
cnepytowme PyHKUUMN:

1) NOAroTOBKY M CONPOBOXKAEHME MHOTOC/IOMHOM BEKTOPHOM KapTbl ropoaa;

2) cBa3b ¢ 6a3on aaHHbIX ATM;

3) cTaTMCTUYECKMIA aHanmn3 npuunH AT,

4) 3KCcnopT AaHHbIX, opMUpPOBaHUE N NYDANKALUA OTYETOB

IHS, N TR H M, FEDEMEEE, HPhSDSEHET 2k
o

Bort F BB S i B0 B R gt T LT B F D Re

1) HERSAIZES ST ) 22 J2 O% 5 i

2> 5 OB E I
30 S R G S -

&) RS, TYHAIE A /////f::::::::”

KaXkgaA TouKa Ha KapTe - 3TO
AOPOKHO-TPAHCMOPTHOE
npouclecrtsue

WE FRNEREZ R ES

xplicit@mail.ru




AHanNmM3 NOPOXKHO-TPAHCNOPTHbIX NpouncluecTesmm ¢ nomoulbto NMC

1 IR 3 1B B M BIGIS 7 AT

Ka)aaA TOYKa Ha KapTe - 3TO
AOPOXKHO-TPAHCMOPTHOE

npounciecrsume /

HE SRR ESY
—  XBEERICEF

NHbopmauyma o
Kaxkgom ATl xpaHuTcA
B 6a3e gaHHbIX
nonanymnm

A REHRFEHAHIE B
AL B S e

alexexplicit@mail.ru



AHaNN3 AOPOKHO-TPAHCMOPTHbIX NpoucecTemn ¢ nomouwbto N'MC B
ropoae PoctoB-Ha-[loHY
BT GISH AT B 27 B 6 % T 18 2% 22 18 2 w0 70 i

f&ix

35t
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alexexplicit@mail.ru



AHaNN3 AOPOKHO-TPAHCMOPTHbIX NpoucecTemn ¢ nomouwbto N'MC B
ropoae PoctoB-Ha-[loHY

T GISHIUR] B 25 1736 O 117 T I8 2 38 S 070 i

alexexplicit@mail.ru



AHaNN3 AOPOKHO-TPAHCMOPTHbIX NpoucecTemn ¢ nomouwbto N'MC B
ropoae PoctoB-Ha-[loHY
BT GISH AT B 27 B 6 % T 18 2% 22 18 2 w0 70 i
ERRBEREE

alexexplicit@mail.ru



AHaNN3 AOPOKHO-TPAHCMOPTHbIX NpoucecTemn ¢ nomouwbto N'MC B
ropoae PoctoB-Ha-[loHY

T GISHIUR] B 25 1736 O 117 T I8 2 38 S 070 i

alexexplicit@naikru



[eonHPopMaLUMOHHas 6a3a AaHHbIX AOPOTr U TPAHCMOPTHOM

MHPPACTPYKTYpPbI
1B P AL AZ A8 R A it O i PR A S A

feonHpopmaumnoHHaa 6asa JaHHbIX JOPOr M TPAHCNOPTHOW MHOPACTPYKTYpbl NpegHa3HayeHa Ans
OMepaTMBHOIO BEAEHMA BCEM TEXHMYECKON WHPOpmMauuM NOo CeTn aBTOMOOWUAbHbLIX [0pOr W
MCKYCCTBEHHbIM COOPYXEHUAM B 3N1EKTPOHHOM Buae. CUcteMy MOXKHO NPUMEHATb ANA YNpaB/ieHUA
AOPOXKHbIM XO3ANCTBOM BCEX YPOBHEN (beaepanbHOM, TEPPUTOPUANBHOM, MyHULIMNANBHOM).

C nomoubto N’MC BO3MOXKHO ynpaBaeHMe Kak 3aropoaHbIMU A0POraMm, Tak U TOPOACKUMMU YANLLAMMU.

B 6a3e gaHHbIX XpaHUTCA cnegyow,as MHGopmaumsa:

- TEXHUYECKNE XapPaKTEPUCTUKM A0POrN;

- LULMPUHA NPOEe3XKen YacTy,

- 4YMCNI0 NOAOC,

- UH)KeHepHoe 0byCcTpoICcTBO,

- TMN AOPOXKHOTO NMOKPbLITUA,

- JaTa NOCNeAHEero peMOoHTa U T.4,

EERAEHEMRENIEEREIEESEMUEFEANBEMEMA LEY EMRERAE
BHITIRIEHEF - ZZ5 T%?Eﬁ%%%%(ﬁﬁ AL - HE ) PBRRIRH -

BBIGIS, FILIEEZ NERMNMMAEE

UTERGFERESIEED ;

B BRBOEOR L ;

ATEENTEE

R E

-TREZHE,

BEED alexexplicit@mail.ru

- EREEBHWEHES



[eonHbopMaumnMoHHan 6a3a AaHHbIX A0POTr U TPAHCMOPTHOM

MHPPACTPYKTYpPbLI
1B PR AN AZ 38 JE A A it P i B A S A

) | Pl S @ D v l ¥ IndorRoad 8.0 - TeouHdopmaumorHas cuctema asTomobunsHeix gopor - [M-53 "baiikan” (Hosocubupck-Kemeposo-rpannua Kpacvospe.,. o= [E R

[nasHas Kapra Tutynel MacnopTtusauuws AunarHocTuka [aHHble Buag @ 9
[ Tabnuukeiii npocmotp ~ [T % Begomoctn B 29
~ A, % .j’ P P - ﬁ €A ‘_iATn . C— % Ry,
e 28 Nacnopt obbekta ~ gt MocTei ~ \ # L
Boibpate | Otkpbite | . Macnopt _& Kagactp ~ | Macrep | Kaprorpammel | [Npocmotp JNnHediHbIiA
TUTY B! kapry | ‘B [Manopama Z = Avarnoctika ~ OTHETOB = KapTorpamm rpaduk
Tutynei 1 MpocmoTp AaHHbIX \ OTyéThl ‘ Ipaduueckne oT4ETHI | /InHelHbI rpaguik |

- 149,712 kM - 555,981 kM, AunarHocTuka, ¢ 09.09.2010 no 09.09.2010, AaHHbie OTCYTCTBY!O;I

: ‘i? Kapta ‘E [wnarnocTuka SEE%-\L? I;_-Kﬁ-

(=) 149,712 km - 555,981 kM, luarHo J 7] PosHocTe {TXK-2) c 1,000 kM no 555,069 kM

2 HedexTs
B@mnepe”m M <4 > M F = a v X ¢ X

4 = {8 PosrocTb 3 il
- [ PosHocTb (NMKPC-2) ¢ ( OB dxBEEE

E_ [ PosHocTb (IRI) ¢ 1,001

Konu4ecTso nonoc no HanpasneHnaM: obpaTHoe:
[+ PosHocTe (TXK-2) c 1,

=] PaccTosHue suanmocTs|| || |MecTononoxeHue [l‘lonoca 1 (o:iﬂonoca 2(o
[+ PaccTosHWe BMAMMOCT 433,415 75,780 88,550
& B MrrenamsrocTs 434,365 69,980 85,430
B2 Mnybima konew |436,313 58,230 64,130
%ﬁ z"m“ npononbHoii (1™ 437 304 67,740 77,560
- [E8 nneHie —
B Cu:enneme ¢ 1,000 km|} [ AL S il
=) @ MpouHOCTE | 439,268 89,420 92,030
B NpourocTs ¢ 149,712 [ ||| 441,332 117,540 110,420
@ Ouerku cocTosHiA 442,200 120,860 117,960
OBbeKTb! AMarHOCTMKM | 458,937 294,010 263,430
| 459,862 301,640 258,620
| 460,998 229,450 184,170
%461,972 53,660 66,390
A462,999 63,230 60,500
| 463,996 73,110 74,890
8 464,998 67,740 60,960
| 465,991 67,740 47,210
| 467,040 77,560 64,580
’ F e - 488,000 71,320 64,150
‘ N 1 D MEQ A E
- |

3&" MpoekTHbin  AKTUBHbIN NUKET: :0 :7-3" | X =-130528,605; Y = 6194119,423; LLupoTa = 55°41'14,842"; fonroTa = 83°55'10,0597; MukeT = 99,321 kM; CrewieHue = -10840,9 M
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[eonHPOpMaLMOHHAA 6a3a AaHHbIX AOPOTr N TPAHCMOPTHOMN

B 6a3e AaHHbIX
COLepKUTCA
MHbopmauua ob
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Kapra - IndorRoad 9 - TMC aBTomobunbHbIX g0por - [M-3, 6a3a aaHHbix M3 Ha cepeepe centersrv]

Kapra

-

(1= |

/ E KapTo4ka - MoCcTOBOE COOPYKEHNE 1 x
1 - MocTosae coopykeHne ‘ v
= 3
\ ApxHBHBIE AOKYMEHTE! X | AokymenTel (10wT.) X ‘ 25
G Q78 q 8 | BHaag | &
jﬂN‘f n/n \ HanMeHOBaHHE } DopMaT ; Pasmep
> hacan [Mz06paxeHue 11,57 MB
I | Mpoesxan JacTe MsobpaxeHure 1,27 MB
| Onopa 1 Wzobpamerne 11,23 MB
} MponeTHoe cTpoeHue 1 |Mz06paxeH1e 960,03 KB
;' .Onopa 2 Ms06paeH1e ‘1, 11 MB
} Onopa 3 |Ms0bpaxeH1e 1,56 MB
‘\ MponeTHoe cTpoeHKe 3 MsobpaxeHre 842,98 Kb
’ Onopa 4 WMzobpaneHne 1,40 MB
| ! ;
| OByCcTpOHCTBO WMz06pameHHe 11,74 MB
I | TpoTyap |Ms06paxeHre 1 45 MB
@ Jokyment "Oacan’ = -
B ke & 9
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MHPPACTPYKTYpPbLI
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B 6a3e gaHHbIX
coAeprKUTCA
nHpopmaums ob
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Mpumep reonHpopmaummoHHoM H6a3bl AaHHbIX gopor IndorRoad

18 I%IndorRoad B h 3R4E B #4E = B9 7= 45

RIixSsa "‘::;H 5 Kapra* - IndorRoad 9 - TNC aBToMobunbHBIX Aopor - [M-9 «Banmuna» (HoBopwkckoe wocce), 6a3a AaHH... s n

Kapra Turynel Macnoprusawea Aparnoctina Paborto Aannbie Bua, S 0 o @ N
77 —— —n =N A
, S —
«‘J —
a

AN, A ‘Ghor
i Tl - VA e

Lo glexexplicit@mail.ru

| KM | ArmiiBHbil kaomerp: 20,0311113 T |



[Tpnumep npeacrasneHna cetn gopor 8 N'MC

GISIE F& N 5= 7~ BY 7= 45

lpad gopor — 310 UMPpPoOBaA BEKTOPHAA
KapTa, COCTOALLAA U3 CBA3AHHbIX AYr U
Yy3/10B, MECTOMO/IOXKEHNE U CBOMCTBA . e
KOTOpbIX C 334,aHHOM TOYHOCTbIO NepesatoT

MapLUpyTbl U OPraHM3aLMIO ABUKEHUA

Ha3eMHOro TpaHcnopTa.

18 B E 2 R IE AV T R E A

M R B - EATE AR —_— ®
AT H (A Y E IS A B 25 FO4E I

Ayrn pasgenAaroTca Ha ABa BUAA — C % S BT RS 4B 22 B 451 F
ABYCTOPOHHMM M O4HOCTOPOHHUM
ABvxkeHuem. [lyrv rpada cTpoATcsa, Kak
NpPaBKIO, NO OCEBLIM IMHUAM YANL,, AOPOT U
AOPOXKHbIX COOPYXKeHUM, c obecnevyeHnem
TOMONOIMM B TOYKAX MPUMbIKAHMA.

[TpaMep npocThix T-00pasHEIX NepeKpecTHOB

B, BF, RAfnE ERIE5E
SRR ROSMERIZIN - AR

N alexexplicit@ mail.ru

ITpEMep NepecedeHHS JBVX J0POT Ha PasHBIX YPOBHAX C [IOTHBIM HADOPOM CHe3J0B

Pe
A2z 0 N PR AP ZE B -IN [A FO EE [O) RS & A




Bonpocsl (3ansitue 10):

I'eonnopmanuonHas 0a3a JTaHHBIX J0POKHO-TPAHCIOPTHBIX
NMPOUCIIeCTBUHA

T'eoundopmanuoHHast 0a3a JAHHBIX JOPOI U TPAHCIIOPTHOM
HHPPACTPYKTYPhI

alexexplicit@mail.ru



